;e3e\ 6RT T Pharnaceutical fornulation conprising thienopyrimdines and
antithronbotics, cal oc~ p~ostagland n derivat vets (2)ns . 5 *159159* The

i nvent i on Webz#%ss9 t o phar maceu ations conpri siRQI/ERO1/18ASt one
phosphodi est erase V i nhibitor wmm« I”WWW“‘OI ogically acceptable salts

and/ or solvates thereof and a one antithronbotic 10 The invention
relates in particular to phar rraceufi?oﬁ% fornmul ati ons conprising at |east
one conpound of the formulal R 15, CH2 HN R2 N1 S~N-X 20 in which R
and R2 are each, i ndeperRhamgceuticaldormulation compxisiog, OH or Hal, R and
RZ together are alter natfhyggmlzﬁﬁ/&,ﬁ@g g}ﬁ/hﬁgﬂﬁbﬁ,g@ﬁé@n at ons,

-O CHzZ-CHzZ-, -CHZ-O CHz 25 X is R4 RS or
each of which is m)nosubs??'F!H@cP'H?QR"'StMPTQStPQFﬁ!H#'“ﬁr branclmmmmm‘mmﬂm
havi ng 1-10 carbon atons, i@r staglarediardérivativés @)oups nay by
CH:CI—gr oups, R5 is cycl oaI kyl or cycloal kyl al kyl ene having 5-12 ggishon
atons,” 30 Rs is phenyl or phenylnethyl, R is COOH CO0A CONH2, CONHA,
CC]\I( A)2 or O‘he viestiah kglatdsioi pfgarh'rameutlcaldoﬁnnlatibmcamnisingaatdeaﬁtl is F,

Br or I W S

t her eof and @Bﬁgﬁméét?}a%%e‘?gﬂ‘% &a&l‘fs 'élahgé”?%%%tasgn%écsgl cium
ant agoni st cand/ovgpluaiesdareof and)atdeastaneragilerasaksdicagl andi n or
pr ost agl andl n derivative PCT/EPOL/ 13913 The invention furthernore rel ates
to the thef rmul ation for. the preparation a nmedi canent. for the
{reat nihe - of TheGVRRIOR T gales DA HPUdEs Baghasa s Loy AHiFEns SRgmsis-
congestive hnagrdt |éantlomeacdnipdtnd ofitherformualladt ruct i ve pul nonary di sease

COPD), cor pul nonal e, dextrocardiac insufficiency, atherosclerosis,

ndi ti ons of reduced patency of heart vessels, peripheral vascul ar
di seases, strokes, bronchitis, allergic asthma, chronic asthma, allergic

rhinitis, glaucoma, irritable bowel syn . R'unour s,
15 CH,
HN/
2
-~ N R
|
N
NN
20
in which

R'and R> are each, independently of one another, H, A, OA, OH or Hal,
R'and R® together are alternatively alkylene having 3-5 carbon atoms,

‘ o5 -0O-CH,-CH,-, -CH>-0O-CHj,-, -O-CH,-O- or -O-CH,-CH,-0O-,

X is R* R® or R® each of 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,

30 R® is phenyl or phenylmethyl,

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

A is alkyl having from 1 to 6 carbon atoms, and

Hal is F, Cl, Brorl,

and/or physiologically acceptable salts and/or solvates thereof and
a) atleast one antithrombotic or
b) at least one calcium antagonist or

35




10 renal insufficiency, liver cirrhosis and for the treatnment of fenale
sexual disorders. Pharmaceutical fornulations consisting of other
phosphodi eg® et/ama9V (PDE V) inhibitors together with a sesomEPEABNe

i ngredi ent are described 15 in WO 00l 15639. The conpounds of the fornula |
are described in WD 99155708. Pyrinm dine derivatives are disclosed, for
exanple, in EP 201 188 and WO 93106104. 20 The use of other PDE-V
inhibitors is described, for exanple, in WO 94| 28902. Pharmaceuti cal

f or nul at i onsc)corstileastgmeqsrostagtangih as phostagendiraderwativeDE V) i nhi bitors
together with cal ci um antagoni sts (= cal ci um channel 25 bl ockers) are
descri bed in WO 00l 15639. Pharnmaceutical fornul ati ons consisting of other
phosphodi estEraswentiorhithgrmanaireliates o thegeenefithaifermulaiien fardhefigi n or

prost agl andi gy ﬁamsa Iy @émeﬂﬁﬁﬁrth@%atrﬂemf% gAMb pRAEEF28. 30

The use of (ot géqpowsterase 'V or Y fEé_h:lc;rs in conblnatlon W th

a pros?agl arRH WOB?%P rERNSIPNRIiGoNgest e hegl Tai oEHONG Rt of

erectile dyswwm@:ﬁlanysmglmqa@m &é@&%ﬂ:é@deﬁﬁo&r&aoﬁabeﬁnwm et al in
iR

h | of
(15007 o Bt Bl S TR Ts e chd bRy bSlGiSRpetody 15605°

-3 prost agl gotral Wasqul?iﬁjcﬂ$easesastrotses dronohitis t &llesgictastthma PO onithi bi t or s,
preferably e i d fcor acute and
Phron o b %ngﬁ hﬁs@r{ﬁmﬁ% SiLEbra: PRI Bbe) gﬂﬂrgme S &2 So00)

R Sch¥® nul yesgl msu t@ee;m Beer ¢ighpsis| anshios tfa_f:r trﬁ@@emtuqmema{q XU

prostacycl i ngspjeeed vasorel axati on m experinental pul nonary hypertonia The
pnvention had the object of providing novel nedicaments mthe formof 10
‘ar maceuti cal preparations which have better properties than known

medi canent s Rhamiacsutichefonsathtions cfohensﬂagmf pthrqrqﬂmsﬁhbdmtﬂrase Vhas been

achi eved by V. s of the
formula | mgj ?@éﬁé% tﬁée@w%? y "\%g ﬂhé '%E’a%&o?a)-g%cea@égér@%grtl es and
are weld tollerWQ60/1l563ﬁart| cul ar, they exhl b| t specific inhibition of cGW
phosphodi est erase (PDE V). Qui nazol i nes havi ng a cGwW
phosphodi esterase inhibiting activity are 20 descy. bed for example, mJ.
Med Chem 361hegempounds pf Higjfarmuia | are desarbedindi 99/R& 788l ogi cal
activity of Ph@mmﬁ@aundétws dreedi§closad dof examplee ilEPE2aM n88 aby et hods as
descri bed, \R{ gﬁf@ %t m WO 931 06104 25 The affi ni ty of the conpounds

QIR |

according to on for cGW and cAMP phosphodi esterase is

det er n2bed bVhesas wf iothertFREV Inbslnitoralisidesgrdm; dort exemmle, of t he i nhi bitor
needed to aCW@\gg/ngj@j nhi bition of the enzyme activity). The

determ nations can be carried out using enzynmes isolated by known 30

nmet hods (for exanple WJ. Thonpson et al., Biochem 1971, 10) 311 ). The

experi nment CRRAaffadEUtichPbrulatiopist@neistigidfiotter d‘éphaatelmfagéwl

o DR i T el oot o sre

st en®5i n phlotkens) are daschitzexd inAI0 DDLISE3Gy, and for the treat

Pharmaceutical formulations consisting of other phosphodiesterase V
(PDE V) inhibitors together with a prostaglandin or prostaglandin deriva-
tive are described in WO 00/15639 and WO 0015228.

30
The use of (other) phosphodiesterase IV or V inhibitors in combination
with a prostaglandin or prostaglandin derivative for the local treatment of
erectile dysfunction 1s described in WO 9921558.

35 R.T. Schermuly et al in the American Journal of Respiratory and Critical

Care Medicine, 160, 1500-6 (1999), describe the therapeutic potential of



ment and/or therapy of inpotence (erectile dysfunction) WO 021 49649

PCT/ EPOL/ 13913 -4 The use of substituted pyrazol opynm di nones for the

treat ment wdormmadence i s described, for exanple, in WO PMOBBAA3%3The
conmpounds are effective as inhibitors ok _phenyl ephrine-induced contractions
m cor pus cavernosum preparations of rabbits. This biological action can be
denonstrated, for exanple, by the nethod described by F. Hol ngui st et al.
inJ. Uol., 150, 1310-1315 (1993). The inhibition of the contraction
denonst r at esprobtagidridic i (ReBigsin adrosbicfolt vatimpyetenisc BDEantdibitgrs, préehe

ventt on Syl o PLERK LR VSERHERY h TRRRERSS oSl cacy of Lhe

phar maceut i \ . nventron, 1n particular for
t he treat merghronicjpulimoenaryhygestansédrsi on, can be denon 15 strated, as
described by E. Braunwald in Heart Di sease 5t" edition, WB Saunders

Conmpany, 1997, Chapter  6; rdi ac th | sation, 177-200 The. coppounds of
the formul a N RGHBRIOGIRNHy pQE 1&%??’?@“%:%&1%”\%?@ i IR0 unan and
}/et er ihnar y neflueheeof I;FD];EyVQrﬁmbftnmhtdrepmt@cyl@ﬁnzﬁdm msgiﬂela&aiim ﬁ’r medi at esd
or the preparation rther ' nt active ingredients. The conpounds
of the forw?@qunéeggglrwlﬁ‘gn@gy Eyné‘lgﬁﬁggnd their salts are prepared by a

process which is characterised in that 25 a) a conpound of the formula Il L

w30\ / /i ' ' i b S ' i 649 -5
and L i . Vep Mol gl ' dbibcter brofaly, i) RN GuRdms i RO A
wi t h al@onporharmsceutiealiyeraragionsiwhich have better properties than known

medicaments which can be used for the same purpose
This object has been achieved by the discovery of the novel preparation

15 The compounds of the formula | and their salts have very valuable
pharmacological properties and are well tolerated. In particular, they
exhibit specific inhibition of cGMP phosphodiesterase (PDE V).

Quinazolines having a cGMP phosphodiesterase-inhibiting activity are
20 described, for example, In J. Med Chem. 36, 3765 (1993) and 1bid. 37,
2106 (1994).

The biological activity of the compounds of the formula | can be deter-
mined by methods as described, for example, iIn WO 93/06104

. 25 The affinity of the compounds according to the invention for cGMP and
cAMP phosphodiesterase is determined by measuring their I1Cso values
(concentration of the inhibitor needed to achieve 50% inhibition of the
enzyme activity).
The determinations can be carried out using enzymes isolated by known

30 methods (for example W.J. Thompson et al., Biochem. 1971, 10, 311). The

experiment can be carried out using a modified batch method of W.J.
Thompson and M.M. Appleman (Biochem. 1979, 18, 5228).

The compounds are therefore suitable for the treatment of ilinesses of the
35 cardiovascular system, in particular cardiac insufficiency, and for the treat-
ment and/or therapy of impotence (erectile dysfunction)



5 R-CH ~~ 11l HZN ~ R2 in which 10 R and Rz are as defined above, or
PCT/ EPO1/ 13913 15 b) a radical X ma conpound of the formula | is converted
i nto anot hwooeasghseal X by, for exanple, hydrolysing an esperT/EgowLIIIo a
COOH group or converting a COOH group |Qto an amde or into a cyano group,
and/or in that a conpound of the formula | is converted into one of its
salts. 20 The invention also relates to the use of all optically active
fornms (stereoi sonmers), the enantioners, the racemates, the diastereoners,
and the hydrates and sol vates of the conmpounds. 25 The term sol vates of the
conpounds of rt sol vent

nol ecul es onpt]gﬁ é%ig%gtﬁtrlil #r%?ﬁfbp&ﬂrﬂ@ﬁan?g% ';é%rt%ggtmaﬁg to their
mutual attr aldETtFPQi@l‘KPQ)I’SchSS@Ib@Qt 5 exagple,op W@aﬂﬂ?@goﬂonohydr ates or

dehydrat es or al koxi des. 30 Above and below, the radicals R, R2, R3, R4,
R5, Rs, R, andLareasdfnedun er.the f .I,.Ilan III,unIess
oxpr oc8l y. st W08 GoBPRDNGE die SReriie R JIMRIATSRS PeBYISRPEDR-BEWeHY Cor 1 ho
above f0rﬁU|ﬁ€ctlcﬁiskM|cdr|Su$)CQ\f@'habthm preparatiohs &f aabittaThls bidlogical4, 5 35 or

02/ aveas porieienysBe eRussfa 15 Para BY 8 b Yesclita B "Ccc. buty

or tert-butyF, Holmquistet al- pahtro)., méap‘e'mq,‘n;ﬁﬁﬁw‘)tyl or hexyl. X is an
R4, RS or REThaditsh W‘qu bénl‘?B&ib?P éﬁbﬁﬁﬁ%st?%egﬁemﬁvé%eés%fﬁ‘h i near or

branch$8 al ky ?ene radi cal havi car he a kylene
radi cal'™i s p?@?‘@%@%/accf%ﬂ'r@x@r{%ﬁém% Péﬂ?@tf@rw and/or tegpeainef
|sopropylenemuhnéubgne i sobutyl ene, sec-butyl ene, pentylene, 1-, 2- or

- net hyl butylene, 1,1- , 1,2- or 2, 2-dinethyl propyl ene, 1-ethy|10

opyl ene, hexylene, 1- , 2- , 3- or 4-nethyl pentylene, 1,1- , 1,2- , 1, 3-
, 2,2- , 2, 3Thereffgaydif e hpbbnaqetﬁimal farmutatichseddoprding o éme invention,

i (23t gy![ nrret thérBEBl%YkmﬂF tr]ea‘%g oﬁpﬁﬁ{%%d}) hgﬁ%{ﬂt%ﬁon 1ca]q B? g%én on nonyl ene

or decyPene smat;eg aﬁldﬁﬁ@fﬂbﬁﬁ by 5‘ &ra@&w&ﬁdl 13} Hﬁ?ﬁlft DEQ&WI%nedlbﬁnh‘é&B 3-enyl ene.
15 Very part Sﬁuh%rsm%ﬁéﬁﬁc‘@gﬁ GH 6:0C &tdnyd éaﬁwet@ﬁ%w#aﬁ?ﬂde)Ut yl ene.

R5 is cycl oal kyl al kyl ene havi ng carbon atons, preferably, for exanple,
cycl opent yl met hyl ene, cyclohexylnethylene cyclohexylethylene
cycl ohexyl pr ohglcenpounds yof ted exnrubat ghie be employed as medicament active

ingredients in human and veterinary medicine. They can furthermore be
20 employed as intermediates for the preparation of further medicament
active ingredients.

The compounds of the formula | according to Claim 1 and their salts are
prepared by a process which is characterised in that

® ==

a) a compound of the formula Il
L
o
30 ),N\ I
X
S NT X
In which

35 X is as defined above,



20 R5 is alternatively cycloal kyl, preferably having 5-7 carbon atons
Cycloal kyl is, for exanple, cyclopentyl, cyclohexyl or cycloheptyl. Hal is
pr ef er abl wb.,02b640r Br, but also |I. 25 The radicals R anpcBepomisobe
identical or different and are preferably |ocated in the 3- or 4-position
of the phenyl nng. They are, for exanpl &, in each case independently of one
anot her, H, hydroxyl, alkyl, F, C, Br or |I or together are al kyl ene, such
as, for exanple, propylene, butylene or pentylene, furthernore ethyl eneoxy,
et hyl enedi oxid 0ris €1t enedECKy or Bheyachve esrifiedf@Hajpbyp,al so in each case
al koxy, such as, for exanple, nethoxy, ethoxy or propoxy. The radical R 1is
preferably, for exanple, COOH COOCH3, COOCzH5, CONHz, CON(CH3)z, CONHCH3
or CN. 35 i¢(eaciedoitdarROMERIL df3baeJornTulafbr t he entire invention, all
radi cal s which occur nore than once may be identical or different, i.e. are
i ndependent of one another. The term antithronbotics also covers so-called
anticoégulants and blood 5 platel ¢ egation inhibitors (thronmbocyte
aggregation inhibitors). Th€HVeR relates in particular to
phar maceut i cal fornuIaHiNﬁ§ conpr Nsi{fg an antithrohbotic, a cal cium
antagoni st or a prostagfandin or prastaglandin derivative and at |east one
conpound of the fornmula | in 10 whi €% at | east one of the said radicals has
one of the pjalkiched neani ngs indicated above. Sone preferred groups of
conpounds may be expressed by the followi ng sub-fornulae la to le, which
confori®to the formula | and in which the radicals not designated m greater
detail are aR1daﬂmﬁadeunﬂaéﬁﬁdmaﬁ@mﬁula I, but in which 15 inla Xis R4,
enyl or phenyl nethyl, each of which is substituted by COOH, CODA, CONHZ,
‘i&MQ, CONHA or CN, 20 in Ib R and Rz together are al kyl ene having 3-5
carbon atonsor -O- CH2-CHZ-, -OCH2-O or -OCHZ-CH2-O, X is R4, phenyl or
phenyl met hyl , each of which is substituted by COOH, COOA, CONH2, CONAZ,
CONHA or CN, 25 in Ic R and R2 are each, independently of one another, H,
A OA 38 HalP) R adfadivalXyearempaundeidhe daanylaliin gonvertedinidn at ons,

- O CH2- CHZ-, anéihetéaditalX bx,cfiogéiaﬁﬁ'ﬁe,(ﬂydr@%iﬁgiéh &er BRI £COOH

phenyl nmet hyl , each of i C stituted b . A, CONHz, CONAZ2,
CONA or - O iR o genvErias 'S0 OMEGonh hiKRR BRRR ! TSR WASOSBRer K A
QA or 35 Hal, WD 02/ 49649 _$_

and/or In that a compound of the formula | is converted into one of its salts.

20
The invention also relates to the use of all optically active forms (stereo-
Isomers), the enantiomers, the racemates, the diastereomers, and the
hydrates and solvates of the compounds.
‘ 25 The term solvates of the compounds of the formula | is taken to mean

adductions of inert solvent molecules onto the compounds of the formula |
which form owing to their mutual attractive force Solvates are, for
example, monohydrates or dihydrates or alkoxides.

30 Above and below, the radicals R', R?>, R®>, R* R°>, R® R’, X and L are as
defined under the formulae I, Il and Ill, unless expressly stated otherwise.

A is alkyl having 1-6 carbon atoms.
In the above formulae, alkyl is preferably unbranched and has 1, 2, 3, 4, 5
35 or 6 carbon atoms and is preferably methyl, ethyl or propyl, furthermore



PCT/ EPO1/ 13913 R and RZ together are alternatively al kyl ene having 3-5
carbon atons, -OCHZ-CH2-, -OCH2-O or -OCH2-CHZ-O. X is al kyl ene having
2-5 car bonygtomsssocycl ohexyl, phenyl or phenyl net hyl, eacpcpkpodnsofs is
nono5 substituted by R, R is COOH or A, Ais alkyl having from1l to 6
carbon atons, Hal is F, Cl, Br or I; 107inle R and R2 are each,

i ndependently of one another, H A OH OA or Hal, R and R2 together are
alternatively al kyl ene having 3-5 carbon atons, -O CHZ-CH2-, -0-CHZ-O or
-OClr-]lZ-C:-lz-Qr,eréfabﬁ/ iabbr%dpwnﬁ)dﬁﬁyisnguw,%eéﬁblhtghomeomd P utyl:)bmjtalwxylcbOaS phenyl
or enyl et ach o I i stitute y R, R is or
CCDR Ais a'lt‘%ﬁpt)ﬁ’a@ (%Pgenft\wt;hgﬁeb@ gpﬁggﬂbn atons, Hal is F, C, Br or I. 20
The invention preferably relates to a fornulation conprising

4-[4-(3-chl ~ABR$h @g?m;h L& Byshi -wyrimdin-2-yl]cycl oh
exanecgr box%iqéagg? d@?ﬁfﬁé?. 0 og?@gléﬁ@/&gccegthgﬁ%%%aﬂs andl or sol vates
thereo? and an antithronbotic. 25 Besides the free acid, the ethanol am ne

rs1alt is prefrf rsgéllinf’éﬁér?%ﬂaﬁd?@@taimwér@tmwmaﬁngg VH‘O&EErBoKa@cSth,Q?M tStS’x
epari n conpounds oCcvtL e regatl.on_l nnlipltors enzyne act or Xa
ol or e TyhBEmeAkeRE e R e e A S B RS 50
Preferred viprapylerie, asupagoylese soutylenselsebubderie, mectthdylgneupectyfesiest i ng of
o coanmmoet of 2 B SRIIRED 20S0RI G L TR ARG RAE T BT,

bi scounncet af &, ori ndi‘one; i‘one ‘dan 10

I phena
PCT/ EPtH/ 1390m@pylere: beuyleas, hEpg'r i ¥ yohprinypeatytengelett.ed2f r b@rt he group

consi sting of shepa.idh.3 SRinbIHSTRTIeh! 1- BARIARABLer) XOPGIL tothpdr opar i n,

rnaparin. revipann, danaparojd, tinzapann _and sulodexide. 5
&r ombocyt e %@@N&j‘?ﬁ ﬂoﬂﬁbﬂﬁ%n&?thﬂ §°%)Q%” e{]vé@t‘é’(ﬁ T ’3htf'm?éh)dP6?Pp¥?%si sting
of ditazol e, limdardrranened hepyiens, detylenapiongre or décyiens di ne,

acetyl salicykb J ' I , wCabcl ca I epopr ost enol ,

i ndobuf en, i O&@g{h%rrggte?ﬁ%%gém#l%r B’Hﬁ%%ﬁp% eoé?ﬁ?’?ﬁ'ejﬁlﬁerf%t nfi ban. 10
Preferi®d enYgregariicelas preferentefis@ivernto gthylemec prepydenagr bitytaneept oki nase,
al tepl ase, ani strepl ase, urokinase, fibrinolysin, brinase, reteplase and
sarupl ase. Preferred antithronbotics are furthernore the blood platel et

gl ycopr ot ei nR1E excieaikyalkylans having Sakk aabenateman peaferatly. dPE bl ood

pl at el et aggéﬁﬂﬁbﬂeﬂ)ﬁycIBpéﬁ@rm@lﬁylé@u@P@wdﬁe%EMeﬂﬂﬁ%%Q@ldlohfeﬁlgleﬂ?‘)ﬂé'iﬁ%,e1 ?EP
, page 2, line 2, to page 4,

0 623 615 B1_o a 2 0or in EP 0. 741 1
line 56 Pref %¥‘?T%*Ee’8/§%f98¥'refe§ Qérﬁc&heéylibh'fﬁ%ri‘? ors are, for exanple, 20 a) the
conpoudds of Rf fealtematively lcytloBIKyE: orBRrabiy having 5-7 carbon atoms

Cycloalkyl is, for example, cyclopentyl, cyclohexyl or cycloheptyl.

Hal is preferably F, Cl or Br, but also I.

. 25 The radicals R' and R? may be identical or different and are preferably
located in the 3- or 4-position of the phenyl ring. They are, for example, n
each case independently of one another, H, hydroxyl, alkyl, F, Cl, Bror | or
together are alkylene, such as, for example, propylene, butylene or pentyl-
ene, furthermore ethyleneoxy, methylenedioxy or ethylenedioxy. They are

30 preferably also in each case alkoxy, such as, for example, methoxy, ethoxy
Or propoxy.

The radical R’ is preferably, for example, COOH, COOCH;, COOC,Hs,
CONH,, CON(CHg3);, CONHCH3; or CN.
35



25 2 Rin which R is -C(=NH)-NH2, which may al so be nonosubstituted by 30
-CA -CO[C(RB)2]~-Ar, -COOA, -OH or by a conven tional am no protecting
group, or we opads® ~~N. O HN~ or N~ , 35 O CHs WO U2/ 496HOTAERG /13913

PCT/ EP01113913 Rz~s H, A, OR6, N(R6)z, _ , CN, Hal, NHCOA, NHCQAr) NHS02A,
NHSOZAr, COORG, CON(Rs)z, CONHAr; CORE, COAT, S(O)~AOr S(0)nAr, R3is A
cycl oal kyI, -[ A R6) z] ~Ar, [C(R6)z]n O Ar, 5[C(R6)z] ~Het or

-C{R6) z=C(R6) z-Ar, R6is H, A or benzyl,Xis absent or is -CO, -C(Rs)z-,

- C( R6) z- C( Rely ar the@ritse invedtion: Bl Rédizals{Asizh -0CCur motE REn-a(¢®inagd®e NR6CO- ,
-Nf [C(R6)z }y: 10~ |s-C(R6)z- -SQz-,
-CO, -C00- '](()j %Sd:nf%eg ’a'I]Eh?I%haw ng%% %ﬁg’i‘%éon %o in which one or

t wCH2 groups may be replaced by Oor S atons or by-CRs= CR6 groups andl or

1-7 H atons TRY tdih éﬁﬁth?&ﬁgéﬁéyalgo@dvér&g@%he@énﬁ@cﬂ%&dﬁ%tsa‘?‘ﬁ)ct*)] 8§ which is
unsubstiituted or rmnosubstltute |su saltute t nsub tltut ed by A Ar',

ORs, NPRG) z, Piktglet aggregation bitorgloors
CON( R6) z, CONHAr' , 20CORE, COAr', S(O)~A or S{0)~Ar Ar'is phenyl or

napht hyl , of which s unsubstiiuted nDNOSU di substituted
Pt o2 e P st FRABT 5 o ROt e

CON( R6) z, COREDroprisih@)antartihrdentbatica anaioiuy'camtagomsbocqurostagmmm ated or
unsat ur at edhﬁ@:‘% f@éfﬁéub%ér v%ﬂvéléﬁh%‘lé%t%e éth 8ﬂ‘F1e fbﬂﬂulal peeor four

such a gen and sul fur, and

dent i
Ol TBt Tt whish 2GS HE Gt oA S CGINR e ot BB S1SIsy AeLMSBAINGS
Ar' 30m m@N;atélﬂ Bﬁb&e MG fe%ﬂ'?l s%ﬂ@bﬁf@@hb@rﬂb{é Qééﬂﬁﬂas‘é@b' s F,

o2 O B S oibuiho 2T Siglenda ko e Cartorm %?eﬁ%es B gag " YO

X~Y' W-R4 R2 in whigl tﬁ’é:TédiEﬁlk/rikﬂ%&gnatedmmgreBﬂeﬂetaB aréas dfindizindehi ch may

al so be nono t CO[CRS)z]mAr, -COOA -OHor by a
convent i onal ﬁ\%ﬁf}%ﬁ@hf&lﬁﬁ nggéroup, or is ~~~N O ~~N~O 15 HN~ or N~ , \\O

CHs Rz13s H, A, ORS, N(RS)Z NOz, CN, Hal, NRSCOA, NHCOAr. NHSOzA, NHSO2Ar,
COORS, CON( , HAr, 20 S r S R5 or
TR 3] mR@IéS, GN 15GES ph@% or pﬁ(e@)yrrﬁew h dwhitid
—— substituted by COOH, COOA, CONH,, CONA,,
CONHA or CN,

20 inlb  R'and R* together are alkylene having 3-5 carbon atoms.
-0-CH,-CH,-, -O-CH,-0- or -O-CH,-CH,-0O-,
X is R*, phenyl or phenylmethyl, each of which is
substituted by COOH, COOA, CONH,, CONA;,
CONHA or CN;
®
inlc R'andR® are each, independently of one another, H, A, OA or
Hal,
R'and R*> together are alkylene having 3-5 carbon atoms,
-0-CH,-CH,-, -O-CH;-O- or -O-CH,-CH,-0-,
30 X is R* phenyl or phenylmethyl, each of which is
substituted by COOH, COOA, CONH,, CONA,,
CONHA or CN;

inld R'andR® are each, independently of one another, H, A, OA or
35 Hal,



R3 and X together are alternatively -CON-, with formation of a 5-nenbered
nng, where R3is -CzOand Xis N, 25 R4 is A cycloalkyl, -[C(RS)z] mAr,

- [ C(RS) z] "wat/40649- CRS=CRS-Ar, RS is H, A or benzyl, X ispCOrEREGim13 CHz, Y
is O NRS, NCRS)z]mAr, N[C(RS)z]mHgts,_ 30 NN C(R5) z] rn- COORS, -N-N , /
R5 R5 -N N, N~N~ 35 N[ C(RS)z] m CON(RS) z,” N[ C(RS) z] m CONRSAr or

N[ C( RS) z] m CONAr z, WD 02/ 49649 -12 PCTI EPOL/ 13913 W's a bond, -S02-,
-CO, -COO or -CONR5-,Ai s alkyl having 1-20 carbon atons, m which one or
twoCH2 groups may RéandR%acetdgbiheDave aReamtativelyoalkiplenEREVERS3-5gcarbps and/ or

1-7 H atons may be repl aced5 [ | PFrnanh soigaphy oh which is
unsubstituted or monosubst i tu&ég!:s’ g?éggg_ﬁ%’t'ggbgﬁa@rbgﬁ%s(%% g?‘égﬁby R,

A Ar', ORS, N(RS)2X N02, CN, istadkylengicamngNHEgarbomasoes, cyrigb@xpl ', COORS,
CON(RS) 2, CONHAr ', 10CORS, : & 5 hc# i _or

napht hyl , each of which iscti%ris%nl}_lslt%ie%?Qyﬂertﬁg%g%?wptﬁelg?ﬁ%}?@substi tuted
or tri)éubstituted by R, A crubstitytedoy Rno2 oN Hal, NHCOA, COORS,

CON(R5) 2, CORS O SRO) ~A, 15 Het¢QOH 85PC@OAl i ¢ or bicyclic, saturated or
unsat ur at edhet erocyclic ring_system which coptains. on wo, threeor four

i dentical or di ffeéent het er'8a€%f ,a"éfls?cf'i%sﬁp‘%é(‘iaﬁ%‘?” %ﬁ? en and sul fur, and
whi ch is unsubstithaedor nonsdullt Brot&d or pol ysubstituted by Hal, A
Ar' , 200RS, COOR5, CN, N(R5)2, NO2, NHCOA, NHCOAr'andl or carbonyl

oxygen, Halis F, C _,Br or,|,ms O, 1, 2, 3 or 4,nis O, 1 or 2,625 and salts
t her eofl Owhi cin ler e BéapriRed’ aie eesordensndendly of paeanaarinks AOlhe for mul a
| 30 35 RL R R3 in which RS #aR¢r Hal WO 02149649 -13 PC T/ EPO1 /13913

. R'and R* together are alternatively alkylene having 3-5 carbon
atoms, -O-CH,-CH,-, -O-CH,-0- or -O-CH»-CH;-O-,
X is alkylene having 2-5 carbon atoms, cyclohexyl,
15 phenyl or phenylmethyl, each of which 1s mono-
substituted by R’,
R’ 1s COOH or COOA,
A 1s alkyl having from 1 to 6 carbon atoms,
Hal s F, Cl, Brori.
20

The invention preferably relates to a formulation comprising 4-[4-(3-chloro-
4-methoxybenzylamino)benzothieno-[2,3-d]-pyrimidin-2-yl]cyclohexane-
carboxylic acid and physiologically acceptable salts and/or solvates
thereof and an antithrombotic.

' 25 Besides the free acid, the ethanolamine salt is preferred.

Preferred antithrombotics are vitamin K antagonists, heparin compounds,
thrombocyte aggregation inhibitors, enzymes, factor Xa inhibitors, factor
Vlla inhibitors and other antithrombotic agents.

30
Preferred vitamin K antagonists are selected from the group consisting of
dicoumarol, phenindione, warfarin, phenprocoumon, acenocoumarol, ethyl
biscoumacetate, clorindione, diphenadione and tioclomaro!.

35



R and R are each, |ndependently of one another, -C(=NH)-NHz, which may

al so be nonosubstituted by -COA -CO[C(R6)z]~-Ar, -COOA, -OH or by a
convent i ongd o4saH No- prot ecti ng group, or are NH C(=NH) - Nriz/EPG@3NBC( NHz) Z,
~N.O~~N.Oor N~ , 10 HNCH 3 Rz, Rs gnd RS are each, |ndependently of
one another, H, A OR6, N(R6)z, NOz, . Hal , NHCOA, NHCOAr, NHSCQZA, 15
NHSO02Ar, COOR6, CON(R6)z, CONHAr, CORE) CQOAr) S(OnA, S(0)~Ar,

-O[C(Rs)z] mCOORS, -[C(Rs)z]P COOR6, -O[C(R6)z] m CON(RS) z,

- % g(( ng z} P- (Ridfétsea hep&¥ih %R@b;uhds@@dldéremd frb%%)gb%@@dbﬂtingm )c(:c]|\| SR6

- R6) z| ~-,, - = - ~ O~ -0- = - - or
hroo. - re PR Angira iRy P uRkEeSt, it Rert fadihet; pafeRARe ~ n

whi ch one orrevipancHagapaieid, tinzapern @datdedexyde or S atons or by 25
-CR6=CRS- groups and/or 1-7 H atons nay be replaced by F, Ar |Is phenyl or
napht hyl , each of which is unsubstituted or nonosubstltuted, disubstituted
or tri3ubstikigfegedinrambasyiq aggregatiomiphibitegsrase selegtpd frefp thaQJrPUNHCOA,
NHCOAr * ,  NHE3HR stiNg S8 2fiazol iRy ofgh b@m:@@%ﬁidogm iclopfdine, S(0) ~A or
S(0)~Ar', Ar' IsI grerl%l ortﬂmaphciﬂr}xll (eg]n?h of whic its unsubsttit ted or
monosubst i t RS SAIHIEAGS ARG IEMlE; CAIGUT LAMAFSAIAA SRIREOSIRIRG) 2z, N,
CN, Hal, NHGOAobOORD)PrOSK(ERE)dmaBb5stiofBENCaloS(pdn-and idalfidan.F, Cl, Br or |,
WO 02149649 -14 nis 0, 1 or 2, mis 1 or 2, pis 1 or 2, and salts
thereof, 5 which are described in WD 9957096, d) the conpounds of the
formul 801 R Prefered enzypes ave sefectsd trep) thepgoupsonsisting of

streptokinase, alteplase, anistreplase, urokinase, fibrinolysin, brinase,
. reteplase and saruplase.

Preferred antithrombotics are furthermore the blood platelet glycoprotein

15 receptor (llb/llla) antagonists which inhibit blood platelet aggregation.
Preferred compounds are described, for example, in EP 0 623 615 B1 on
page 2 or in EP 0 741 133 A2, page 2, line 2, to page 4, line 56

Preferred factor Xa and Vlla inhibitors are, for example,

20 a) the compounds of the formula |
1
R Y
(\N/ \R3
o N ,

25 R2

in which

R is -C(=NH)-NH_, which may also be monosubstituted by
30 -COA, -CO-[C(R®)2]r-Ar, -COOA, -OH or by a conven-

tional amino protecting group, or is

{ /N‘O { /N\O
L e k-

35 0 CH,



PCT/ EPOL/ 13913 m which R and R are each, independently of one another, H,

A -(CHz) m R4,

-(CHz)m QA or -(CHz)mAr, 20 NHRz is Ar, ~ N~ or RS NH N,

25 Rs R3 iwoALu9ddd i s CN, COOH, COOA, CONHz, CONHA, CONAZPOT/EB{rSB)3 NHz, 30
R5 is -C(=NH) - NHz,

unsubstituted or
am no- protecting group,
~~N. O HN--~ or
bi phenyl ,
or trisubstituted by A
CN, NO2, CF3, NH2, NHA,
SQZNHZ, SO02NHA, S02NA2,
-O (CHZ) ~- NH2,
haV|ng 1-6 carbon atons,
or éarbonyl
0, 1 or 2,

-NH C(=NH)-NHz or -0 -N=C(NHz)z, each of which is

nmonosubstituted by - , -COOA, -OH or by a conventional

N~

Yis abse

s 35 WO 02/ 49649 -15 PCT/EPO1/13913 i ~~N.O

O CHs 5 Reis H Aor NHZ Ar is phenyl, naphthyl or
each oR?whi ch i ssihABRT INIRS, NOZWQMMsNHG@AdNI-HJ@Abstltut ed

(lil,(dgggg éle %iﬁlﬂ CﬁéRe%r@ﬂ(g ;ZII N Syl OSenzH;l: OXY,
- SQRAT - CHZ -

-@(CHZ) N N% entS BJTC ] I aV| ﬁ\rOfl ESCa'rA\blofl glt lc())r/r:s

rylpﬁra]bé éﬁ%?“ghﬁm s F, CIg Br or I, mis

nis R 1, 2 orisH, Rarbedz alts thereof, which are described in

D 0012475, ") "t e ComOuGnl | B gAY 25 ERENL S

10

15

20

®

30

35

Ar

Ar'

Het

Hal
n

-C(R®),-CO-, -C(R®),-C(R®),-CO-, -C(R®)=C(R")-CO-,
NR®CO-, -N{[C(R®);],-COOR®}-CO- or
-C(COOR®)R®-C(R%),-CO-,

is -C(R%);-, -S0O,-, -CO-, -COO- or -CONR®-,

is alkyl having 1-20 carbon atoms, in which one or two
CH, groups may be replaced by O or S atoms or by
-CR®=CR®- groups and/or 1-7 H atoms may be replaced
by F,

is phenyl or naphthyl, each of which 1s unsubstituted or
monosubstituted, disubstituted or trisubstituted by A,
Ar', OR® N(R®), NO,, CN, Hal, NHCOA, NHCOAr',
NHSO,A, NHSO,Ar', COOR® CON(R®),, CONHAr',
COR® COAr', S(0).A or S(O),Ar

IS phenyl or naphthyl, each of which is unsubstituted or
monosubstituted, disubstituted or trisubstituted by A,
OR®, N(R®),, NO,, CN, Hal, NHCOA, COOR®, CON(R®),,
COR?® or S(0).A,

IS @ monocyclic or bicyclic, saturated or unsaturated
heterocyclic ring system which contains one, two, three
or four identical or different heteroatoms, such as
nitrogen, oxygen and sulfur, and is unsubstituted or
monosubstituted or polysubstituted by Hal, A, Ar',
COOR?®, CN, N(R%),, NO,, Ar-CONH-CH, and/or
carbonyl oxygen,

is F, Cl, Brorl,

1Is0, 1o0r2,

and salts thereof,
which are described in WO 9916751,



z _~N(CH2)~ R~ R(CH2~ 0 30 in which Ris H unbranched or branched al kyl
havi ng 1-6 carbon atons or cycl oal kyl having 3-6 carbon atons, R is Ar, R2
is Ar', 35wB832us64bl, R, R4, Hal, CN, COOH, CODA or CONHZ, PCYE®PORI348649 - 17
PCTI EPO1/ 13913 Ar and Ar' are each, in_dpp_endently of one anot her, phenyl,
napht hyl or bi phenyl, each of which is unsubstituted or nonosubstituted,

di substituted or trisubstituted by R OH, Hal, CN, NOz, CF3, NH2, NHR NR2,
pyrrolidin-1-yl, 5 piperidin-1-yl, benzyl oxy, SO02NH2, SOZNHR, SCOZNRZ,

- CONHR, - CONBR, theG@dMpourtids, of-thef@mulaR, - ( CHZ) ~- NRz, - O { CH2) ~- NH2,
-O(CHz)"-NHR, -0-(CH2)~-NR2, R4 or together by -0-(CH2)mO0-, or

i soqui nolinyl which is substituted by NH2, 10 R4 is -C(=NH)-NHZ,

-NH C(=NH) - NHZ or -C(=0)-NRG[NH2) 2, each of which is unsubstituted or

nonosubstituted by -COR - -OH or by a conventional ammo-protecting
group, _or is 15 ~ N, O {~N~ or \N~, O A is al kyl having 1-4 carbon
atons,®Hal is F, C, Br or I} | Y2, ﬂ\d%@Oorl, and salts and
sol vates thereof, which argodescribed !in W 0040583, 25 g) the conpounds of
the formula | Ra Y~ R~ ~ I 30 N—Ig}Q(-- Rs Rz mwhich R and R2 are each,
i ndependent |y of one another, H R” 35 cycloalkyl-[C(R R ~)]~- or
Ar-[C(RR ~)]n-, WO 02/ 49649 -18 PCT/ EP01/ 13913
in which
10 R’ is -C(=NH)-NH,, which may also be monosubstituted by
-COA, -CO-[C(R®%)2]-Ar, -COOA, -OH or by a conven-
. tional amino-protecting group, or 1s

{~ N t~"o
\HE/ P or \i'—

15 :
0] CH,
R? 1s H, A, OR®, N(R®);, NO,, CN, Hal, NR°COA, NHCOA.
NHSO,A, NHSO.Ar, COOR®, CON(R®),, CONHA,
20 COR?®, COAr, S(O).A or S(O).Ar,
R® is R® or -[C(R%)].-COOR?,
R® and X together are alternatively -CO-N-, with formation of a
5-membered ring,
where R®is -C=0 and X is N,
@ 25 R* is A, cycloalkyl, -[C(R%)2]mAr, -[C(R®)2]mHet or
-CR®=CR®-Ar,
R® 1s H, A or benzyl,
X is O, NR® or CH,
Y is O, NR®, N[C(R®)2]m-Ar, N[C(R®),]m-Het,
* N[C(R®)Jn-COOR®, —N  N—
__/
_NQN/ RS\ /RS
\?5 ) /N/\/N\ ,
35

N[C(R®)2]m-CON(R®),, N[C(R®).Jn-CONRAr or
N[C(R®)2]m-CONAI,



R3 and R4 are each, independently of one another, H Ar, Het or R5, where
at least one of the two radicals is R$, RS is phenyl, naphthyl or biphenyl,
each of whwoh2iss4substituted by - ( NH) NHz, which nmay al BOT/BR01313913
nonosubstituted by -COA Ar-[C(R R ~) 2CO COOA, OH or by a conventi onal
am no-protecting group) -NH C(=NH) - NHz -CON=C(NHz)z, f \ NNO ~~N. O 10 HN\~
or N O CHs and which may optionally addl tionally be nonosubstitul5 ted or

di substituted by A Ar', Het, ORS, NR6Rs~, NOz, CN, Hal, NRsCOA, NR6COAr',
NRsSQzA, NRsSO02AW , COOR6,is @dRERE0,-, CCR-, -CIDOACr -COMRIRGRs~, S(O) ~Ar' O
S(O~A, Rs and ~are ea I R ~-Ar’
of CRR Her. 2 R iy HERRG, 20 hobln ARSI ohe e K]
A, X and Y are each, mde&Hﬂ@fﬂl—IW fﬁﬁy@ﬁéeﬁﬁ?@ﬁ‘ﬁeﬂ’y O(ard gtoms-or pyi s al kyl
having 1-20 carbon atons, QR URChgRAMCANd/MP1FHA A6RLRRay B réga&eel aced by
O or S.atoms andl or by 25 CH groups and/or in addition 1 H atons may
be repf’aced by F, Ar is pIR:V , nhapht hyl or biphenyl, each of which is
unsubstituted orAﬂDnosubstlstphbagll ordhspHiaY i batiedf whid isurssibstitutetioby A,

Ar', Het, ORS, NR6R6~
NR6SO2Ar’ , COORS, CO- NRaRé% %ﬁgﬁ ute&@%@&@%&“@?@%ﬁkﬁ@%@% Aart or
S(O~A, Ar' is phenyl or n%lrhl‘@Rle I%z)u;lNQn‘ Ohhildal, NHGQAUNSIG DAL ed or
nonosubstituted, disubstit tdd dC% ONINRr
CN, HaI NR COA, NR S02A, ('\:fg l}%ﬁ gg Mcg S(O)~A 35
Het is'@ monocyclic or bi cyOR cc%t,lﬁ(ﬁ)t)re%lor 9HuAir at ed or ar OITB.tI c
heterocyclic radaeal having pHeﬁm dr th&@orth\, elch oY\ WhitH BUNMEADEDIEPEA/ 13913
9 and/or S atons, which maﬁ ;{gsutgﬂéu Od” m)no %H iﬂﬁd
‘substltuted or trisubstiTAPSH £Agysu kgd.or ) y 115\1?%'006\
NR S02A, COOR, CONR R ~ OREFN( INB%IEN,,HQ( N)H@OAnd:IQIDR A0 ODMRT).,
oxygen, Hal is F, C, Br Oé \ﬂ?]l E)%l 1 or 2, and their pharmaceuflcally
r'e

tolerated salts and sol vat es described in WO 0051989, 10 h)
conpou@s of theHebrnul a ISR mpngcyclnzor\bwthx satsrated armnsafusAter i s

- GO N=C(NH2) 2, - NH- C(=NH) - Mgrﬁychgln%swﬁ?w% Mtﬁﬁws% A8 OtHPEe

nonosubsti t ut ed by OH, -
- OCOO( CH2) m Het , - COY CHz)?ﬁ ALt 'def”@eétm&'ffﬁée”t h@éicﬁogéams F%JChc?e‘m COSA,
COQAr, COQAr' or by a convetrbgenabxygyenrandsaflecandgvratiolspnsubstitutéd ~~N. O

~-N O or monosubstituted or polysubstituted by Hal, A, Ar',
20 OR®, COOR®, CN, N(R%),, NO,, NHCOA, NHCOAr'
and/or carbony| oxygen,
Hal is F, Cl, Bror |,
m 10,1, 2, 3or4,
n is0,1o0r2,
‘ 25 and salts thereof,

which are described in WO 9931092,

c) the compounds of the formula |

30 R1

R5
R2 X < | > '
35 R3 R4

in which



HN-~ or N O CHs 30 R is unbranched, branched or cyclic al kyl having 1-20
carbon atons, in which one or two CH2 groups may be replaced by Oor S
atonms, or weodmyeddr' or X, R2 is phenyl which is nonosubseCT/aP@EA3BIB S( O pA,
S(O PNHA, CF3, COOA, CHZ2NHA, CN or OA,_ @b, WO 02149649 -20 PCT/ EPO1/ 13913
A{-CH2 ~0R3is -C(Hal)3, -QQCOA o or 0 ~, O5 Ar is phenyl or naphthyl,
each of which is unsubstituted or nonosubstituted, disubstituted or
trisubstituted by A, OA, NAA , NOz, CFs, CN, Hal, NHCOA, CODA, CONAA',

S(O) pA or S(O)PNAA Ar' is -(CH2)~-Ar, 10 A and A" are each, independently

of one another, &4 gpgibr agehetn, o%’b%ﬁﬁgnﬁs{of:éfﬁé'aﬁoﬁ{éfy' CRRA)AGH]- 20

car bon at ons, Het nmonocycl i unsdt urated or
aromatic heterocyclic radiWachmaay ﬁ@ofhﬁ)mﬂpmoﬁlépstltﬁlﬁd(ﬁﬂ@gﬁd/or S at ons,

bonded via N or C, which mgp Rﬁy,aumst AdoOAd-OH sTulsh cbhtastidnal A X |'s
(CH) =Y, { ~N N 20 Yis AHal is F, G, Brorl, m

|500r15 25 nis 1, 2, 3, @m@ooqrogectlﬁ\glgogp, 1 or 2, and their

phar maceutical | y tol er at edorsaretNHaCENH)FMEL e€OIN= @(Nm()j,mds of the fornula
| 30 Ol ~ Rz N"O\ RR- 35 in which WO 021 49649

10 o) CH

@ R? R®

and R® are each, independently of one another, H, A, OR®,
N(R®),, NO,, CN, Hal, NHCOA, NHCOAr, NHSO:A,
NHSO,Ar, COOR®, CON(R®),, CONHAr, COR®, COA,
S(0)sA, S(0)sAr, -O-[C(R®)2}n-COOR®,
{C(R®),],-COOR®, -O-[C(R®),].-CON(R®),,
[C(R%)2],-CON(R®)z, -O-[C(R®)2]n-CONHAr or
{C(R®%);,],-CONHA,

X 18 -[C(R%)z]-, -CR°=CR’-, {C(R)2]-O-, -O-[C(R%):]w-,
-COO0-, -00C-, -CONR®- or -NR°CO-,

R® is H, A or benzyl,

is alkyl having 1-20 carbon atoms, in which one or two

‘ o5 CH, groups may be replaced by O or S atoms or by

-CR®=CR®- groups and/or 1-7 H atoms may be replaced

by F,

Ar 1s phenyl or naphthyl, each of which is unsubstituted or
monosubstituted, disubstituted or trisubstituted by A,
Ar', OR®, OAr', N(R®),, NO,, CN, Hal, NHCOA,
NHCOAr', NHSO,A, NHSO,Ar', COOR®, CON(R®),,
CONHAr', COR®, COAr', S(0)»A or S(O).Ar

Ar' 1S phenyl or naphthyl, each of which is unsubstituted or
monosubstituted, disubstituted or trisubstituted by A,
OR® N(R®),, NO,, CN, Hal, NHCOA, COOR®, CON(R?%),,
COR® or S(0).A,

Hal iIs F, Cl, Brorl,

15

20

>

30

35



-21 PCT/EPOL/ 13913 Ris -CO N=C[NHz) z, -NH C(=NH)-NHz or-C(=NH)-NHz, which
may al so be nonosubstituted by OH -Q0OCOOA, -0OCOQ(CHz)~NAA', -CO0(CHz)"NAA',
- OC00( CHz )we biet9649 COO( CHz) m Het , - CO- CAA' - R3, 5 - COO CAA' PRBEPENGAI3 COSA,
COQAr, COOAr' or by a conventional am_ngrprotecting group, or is f \' NO
~~N.Oor N10 HN ~CH' 0 s R is unbranched, branched or cyclic alkyl

havi ng 1-20 carbon atons, in which one or two CHz groups nmay be replaced by
Oor S atonms, or is Ar, Ar' or X, 15 Rz is phenyl which is nonosubstituted
by S{O pA S(O ANHA, CF3, iS)ﬂDAor(Z—IzNHA, CNor QAL A~-CH2 ~0 20 R3 is
-C(Hal )3, -Q(C=Q}A or O Ar, enyl or naphthyl, each of which is
unsubstituted or m)nosubstltu?ed di substituted or trisubstituted by A OA
NAA', NOz, CF3) N, Hal, N®G®X2,CODA, 25 CONAA', S(O) pA or S(O PNAA, Ar'
is -(CHz)~ A, Ayndaifs th@rrgofeach |ndependently of one another, H or

unbr anghed, branched or c | C 1- 20 carbon atonms, 30 Het is a
monocy@tlic or bl"?fIS}'Eﬂla(fed? fibed ghwéﬁgg‘pgggt ed or aromatic heterocyclic
radical having froml1l to 4 N, O andlor S atons) bonded via N or C, which

may be unsub tit A Xis -(CHz)n-Y, 35 WO 02/ 49649
22 tgg(%gﬁgo %&fl\ﬁg\%{&ﬁ%é F, Cl, Br or I, misOorl, nis 1,
2, 3, 4 5 or 6, pis 0, 1 or 2, and thelr pharmaceutically tolerated salts

and sol vat es, 10 j) conpounds of the formulR'l 15 20 R5. R5.. R4 R2, R2.. ~
_— Rs16? Y~N U-V-WR5.., RS".. R3

R
X
R?—X—Y
. T 0 I
/(CHz)n
15 R
in which
R and R’ are each, independently of one another, H, A,
~(CH2)m-R*, -(CH3)m-OA or -(CHa)m-Ar,
20

NH
R? is Ar, {—CN% or
RS
NH
® = (A M
R6

R® is Ar,
R is CN, COOH, COOA, CONH,, CONHA. CONA, or
C(=NH)-NH,,
30 RS 1 -C(=NH)-NH,, -NH-C(=NH)-NH, or

-C(=0)-N=C(NHy),, each of which i1s unsubstituted or
monosubstituted by -COA, -COOA, -OH or by a conven-
tional amino-protecting group, or is

35



Rz in which PCT/EPOL/ 13913 R is H C, F, OH QA O (CHZ}~ Ar, NH2, NHCOA
NHCOOA, NH- (CH2)"-Ar, CN, CONH2, CSNH2, C(=NH)SA, C(=NH)NH2, C{=NH OH)-NH2,
C( =NH O COpd-odliRs49 C( =NH O COAr ) - NH2, C(=NH O COHet } - NH2, gfmhb)r393
C(=NH) NHNH2,  C( =NH) NHNHA,  C( =NH) NH- CODA) C( =NH) NH- COA,  C( =NH) NH- COO- ( CHZ) m
Ar, C(=NH) NH- COO- ( CH2) m Het, NH- C(=NH) NF2, NH- C( =NH) NH- CODA,
NHC( =NH) NH- COO- (CH2) n, -Ar, 25 30 ~ N O ~~N~-OHN--~or N~ , ORs 35 Rz, RZ
WO 021 49649PCT/ EPOL/ 13913- 23-and Rz~~are each) i ndependently of one
another, H, A CF3, d,F, . NCOOH, COOA{\quz CONHA, CONAZ, CHZNHz,
CH2NHCOA, CHzNHCOOA, OH, , NOz, SOzA, \S02 or S(ZNHA, 5 R3 and
RAt oget her are (CHz) P, CQOl CHANP; CDO(@HZ) ) A) -, ' COOCH(Ar) -,
CONH( CHz) ~, CH2CH(OR' ) - (CHz) "-, CHgy O-(CHz)", CHz-GHGCHz)~, CAz- O (CHz) ~,
CAz-S- (CHz) ~, CHAT-S-(CHz)", {CHz) zZNHCHz or (CHz)z-N Ra) - CHz, 10 R5, RS-,
RS~~, RS~~~ and RS~~~~are each, independently of one another,
( CHz) ~¥ COOH, ( CHzpye-- COO(CH;)HAABFNH Py or Rz, R6is OH, Aor Ar, Rls H A,
Ar or Het, 15 Re~ s H (CHZ)r th%ln -CCDA CHz) m C0O0- (CHz)
( CHz) m COO- ( CHz) AL Het (CI—Iz'?rﬂhébeﬁrlf‘ap{‘ ?ﬁb@mnx mﬂxwzunwbcm SOzA
CC):rO )S(OSHCEQI S H YA Orbbenf%tst&@dlérﬁnéﬁbwbs@tﬂg%g{ @gbbbtﬂﬂte@éar’%éub&&@ﬂt or hl 3

is or i s absent or r s _unbran ranche
or cyclic alkyl having 1- f@gfrytj% yﬂ?ﬂ%{'%@('%?é&%h@”(ﬁtomﬁo&%g)@roups may
ber epl géed by O or S atonsHak CIN:(N{—)z @ F5 GH,, NEIA aal), ytrofidin-dtybnms may be
repl ac by F, Aris phenyl izt ut ed
or 30nonosubstituted, disu E) H&B Orbe{]rg?ﬁgﬁ%omyégsgé\"ﬂﬂcg?h

3 S02A, S02NHz, SOz NHA @t!zmHz,M@HzNNH NG H2 INHNZMO - ONIGb - NHz

COOA, NACODA,  NHSOZA, NHSQR e 1, O, S0AH LO-FFRI CHz) m Het
CONHz) CONHA, 35 , CO\IHArﬂ“;;%O C‘c/‘)é cho;pq Az%)m'ﬂ?'bgz) i )
( CHz) m\NHA, ( CHz) ., (CHZ$ Vving ‘@;EPQ@@W%CT/ EPOL/ 13913 {245 A

Het 10 (CHz) r nNHCOA, (Gﬂz)|srdH§QﬁIHr|s(é]kwénélH€0&g{ﬁHZOan%natomsor
(CHz) CO0- ( CHz) nHet , ar@‘ﬂ CSNHz =NH) SA, C(=NH) OA, C(=NH) NHz,
C(=NH) NHCH, C{=NH) NHCOOA o) —NH) NHCOOAr , 1's phenyl or naphthyl) each of
which is unsubstYtuted or ismiseabet istNiHe®, ordSsubstituted or tnsubstitut ed
by A, ORS, N(R9)ggq Nz, CI\ISFI—I:@ N , COORS, CON(R9)z, COR9 or S(0)zA, is
a nonocyclic or b| cyclic, sat'urate unsaturated or aromatic heterocyclic
radi cal having 14 N) 0 an8iGr! @%\toms bonded via N or C, which is
unsubstitut ed orpnobnosubststguted, ordi substltut ed, tnsubstituted or tetra
substi 2Qt ed by Al—‘ngRﬁ—iE‘al fC]—i , OCF3, SOzA, SQz-(CHz)m Ar, SOzNHz,
SO2NHA, SCOzNAZ) T0E SRGIIE9Rf NAz, NHCHO, NHOOA, NHCOOA, NACOOA, NHSCZA,
NHSOzAr) COOH, omehar:@tde(sehbgmmwommza CONHA, CQA, COAr', CHZNHz)
CH2NHA, CHZNHCHQ, CHzNHCOA CHzNHCOOA, NOz) CN, CSNHz, C(=NH)SA, C(=NH) QA
C{ =NH) NHz, C( =NH) NHCH, 20 =NH) NHCOQA, - C( =NH) COOAr ' and/ or car bonyl
oxygen, Py i8)2 heacormomqmﬁtawforr@aaﬂ of which is unsubstituted or
nosubstituted or polysubstituted by A Hal, CN, CONHz, CONHA, COCH, COQOA,
NHz25CHZNHA, 25 CH2NHCHO, CHzNHQEA, CHZNHCOOA) CHZOH, CHzOA, CHZOAr,
CHZOCOA, NOz, NHz, NHA or NAz, Hal \s-F, (Ri Br or I, nis 1 or 2,

[ |

N
2 '(CH2)p/ N (CHp)—R!
O

30

in which
R is H, unbranched or branched alkyl having 1-6 carbon
atoms or cycloalkyl having 3-6 carbon atoms,
R Is Ar,
R? is Ar',
35

R® 1s H, R, R* Hal, CN, COOH, COOA or CONH,,



mis O, 1 or 2, 30 pis 2, 3 or 4, and their pharmaceutically tolerated
salts and sol vates, k) conpounds of the fornula |I 35 WO 021 49649

PCTI EPOL/ 888134964285 R5. RS' Ra R~ R2, R2., , v , Rs Y~N e&WEW113bi3R3 R5",
RS,... 5R2inwich R is H d, F, 0—4606\ O (CH2) ~- Ar, NH2, NHCOA, 10
NHCOOA, NH-{CH2)~ Ar, ON, CONH2, CSNHZ, (=NH)SA, C(=NH) NH2, C(=NH CH)- NH2,
C(=NH O COA) - NH2, C(=NH O CQAr) - NH2, C( =NH O COHet ) - NH2, C(=NH) - OA,

C(=NH) NHNH2) C{=NH) NHNHA, C(=NH) NH- COOA, C(=NH) NH- COA, 15

C(=NH) NH- COO- ( CHRy and Ar', GreNidchHindepeGegilyrofHene aNbith@f divgriyH2,

NH- C( =NH) NH- CO0A, NHC( =NH) { =~ . R6 25 R2,
R2. and R2~ are each, Indeﬁ#@ﬂ#%en&%@% fNWISr?cﬁQ b‘ﬂg’u@gﬁte&or F, COA,
COOH, CODA, CONH2, CONHA, raonesy smmwmlsapﬁtm@@or tcmbﬂ@axgd byR, oA, OCF3,

R3 Ra 30 R3 and R4 NO2, S S0 Ao
(aeiFor 5 2)2 heggrg%g@srﬁg% vl é—él‘ih soRA r@'i\'d(l%%ﬂ%ngzor
# 2

( CH2) 25 CH( NHR) - ( CH2) 2-, ( drip§mdigey PX>( 302
( CH2) 2- CH{ NH- CH2- COOA) - ( CHZ)NHR( CERONR £ mmm) (CEDRAINHE2) 2-,
(CH2) 2- O (CH2) % (CH2) 2- S(R)J.ﬁr((ﬁ-@ 20 CH%} Nr_}é\p&%bﬂp)BAﬁHECTI EPOL/ 13913

-26R~' R~ CH2
-0-(CH.)a-NR;, R* or together by -O-(CH,)m-O-,

R* is -C(=NH)-NH,, -NH-C(=NH)-NH or
10 -C(=0)-N=C(NH,),, each of which 1s unsubstituted or
monosubstituted by -COR, -COOR, -OH or by a
. conventional amino—protectiplg group, or is
{ /N‘O { z \O
\Hil or \i— :
15 o) CH,
A is alkyl having 1-4 carbon atoms,
Hal isF, Cl, Brorl,
m is1or2,
n 1Is0,1,2o0r3,
20 p isOor1,
and salts thereof,
which are described in WO 00204186,
‘ 95 f)  the compounds of the formula |
R3
N |
| R
AN N (CH,) —R'
R2
30 o)
in which
R is H, unbranched or branched alkyl having 1-6 carbon
atoms or cycloalkyl having 3-6 carbon atoms,
R’ is Ar,
35 R? is Ar',

R® is H, R, R* Hal, CN, COOH, COOA or CONH,,



CH25 R7.., Rs, RS,, R5",RS~~~ and RS~~~~are each, independently of one
anot her, (CH2)~-COCH, (CHZ) n CQOQA,

(CHz) ~- COWOGLifYaa Ar , (CH2) ~- COO- (CH2) m Het, Ar, Py or R2, BOREP&/GBI3 A or
Ar,R, R~ Rand R~~~are each, indepepndently of one another, H Hal,
OH, OA, COOH, CODA, COQ(CHz) mAr, CONHZ2, HA or CONA2, 15R81 S H, A, COQOA,
CODA, (CH2)~ COOH, (CHZ)n, - CODA, COO (CHZ) m Ar,

COO (CHz) m Het , (CHZ) ~- COO- (CH2) n, - Ar) (CHZ) ~- COO- ( CH2) mt Het , ( CH2) m CONH2)
(CH2) m CONHA, ( Ghi2amd BENA2re SzAo mdepaHdentiRpoEone anotherppimawl, Ui s CO or

CHz, Vis NH CO W b CH2, CO
or SOZSAl S SLbranctha ;?%%dyl%r%ﬁg g’%cﬁ’@f’\lﬂ%ﬁﬁ'@uﬁ% (E)jnertom; in
whi ch one or two CH2 grouﬁﬁowt}?@ﬂé@ﬂa@@dbﬁ%u@d&r tssubsmﬁtedm or

-G _-C and/orl-7 H atons gRYH2¢ gﬁqugengyNﬁz,s,@qu Nﬂgh b“d:]ﬁ 1n9|pht hyl ,

each of which is unsubstituted or substitu

trl subétl tuted by A CF3, HPerdi: ng\% %ﬁ@xys%é%H 2SOzNA2

CODA, 35000, (GHZ) m AT | GO0 ke R P O T QoA OHH%MHRcmm’ o
A, 35 m Ar', He H HAr ', )

COA, COAr', CHRAr' (%)WQW%HQW’CEI%E@Z@%%H% WO

02/ 49649 - 27 PCT/ EPQOL/ 13@&(I)K-I€)h+i\)Rﬁ\IR§©ﬁtogether by -O-(CH2)m-O-,

( CHz) nNHCOO0A, (CHZ) r t NHCDO?\Ir(l H%PH %%),qﬁgt NOz, CN, CSNHz,
C( NH) A, C(=NH) C(=N or “'C( NH)NHCOOAr , 5

Benyl or If%:t\pht hyl , 'éa@ zo:hNHsC BH:tQit ed or nonosubst i t ut ed,
d| substl tuted or tri substl_lO( N);,C/Nfgﬁlsedah@),mmm@un%snmgd oNHCQA,

S, CON(R9 COR9 S(0) zA He t ted
sat ur at eél 03 iOar omaglrc 5{8 é? 'It‘r?tggrbé'dlaggﬁcﬁép% @"ﬁgl\# yg aﬁgl g:a °d

Sat ons, bonded via N or C, cosvieationsl amswhsioteciingdgroupponisubst i t ut ed,

di substituted, trisubstituted or tetra-substituted by A CF3, Hal, OH OA
OCF3, SOzA, SOz- (CHz) m Ar, SOzNHz, SOzNHA, SOZNQz, NHz, NHA, 15NAz, NHCHO,
NHCOA, TRHCOOA, NACOOA, N Ar COO- (CH2) m Ar '

CONHz, CONHA, COA, CQOAr', CHzNwz, 2 NHA, cH2 , CH2ZNHCOA, CH2NHCOOA, NQz,
CN, CSNHz, C(=NH} SA, C(=NH) OAH H) NHz, C(= 20C( =NH) NHCOQA,

C(=NH) COQAr' andl or carbonyl oxyge® Pyi s 2- 3- orClrrspyri dyl, each of which
is unsubstituted,or rmnosubstltu:qu or . po substltut ed by A Hal, CN, CONHz,
CONHA, COOH, COCA, CHZNHz, 'S SGMRHOOA, - CH2NHCOOOA,
CHZOH)CHzOA CHzi9Ar , CHzOG@tF QVCBr oNHz, NHA or NAz,Halis F, C, Br or l)nis
1 or 22&s 0, 1 gor 2,30 p| 10r , 4 or 5,and their pharnaceutically

t ol erated salts and soI vat'@s, '’ conpounds of the formula I 35 WO

02/ 49649 PCT/ EPO11/ 13913 I3830r1~~ R\ N\N\ I RI HR~5in which R~s CN,

CHzNHz, -NHC(= ’\%&d%ﬁsah@@bi\ﬁ%m&m C(=NH) - NHz, which may al so be

monosubst i t ut ed O COAT, OCOOA, OCOQ(CHz)"N{A) z,

o0 o) —NAz - @B RIETDe e IRAMRET | GO (1) 7R3, CCDA,  CUBA
Ar, COQAr, COOAr , COA, CQAr, COAr or by a conventi onal

no- Bﬁotect roup, Oor.is ~NOHN~ or N, OCHs 20 R~ Rz 25
Rs is RO, %q,rﬁ)geuq%s %fhtéﬁ)f? rWIIF’(Jh m)nosubstltut ed by SA, SQOA SOzA;
SONHA, SOZNHA CFB, COOA, CH2NHA, CN or OA, HH A

R4
Y
O I
/N N

__R3

R2 X R

In which
. R'and R?* are each, independently of one another, H, A,

cycloalkyl-{C(R'R")]s- or Ar-{C(R'R")}s-,



~Ois CHal3, OCOA or O~ , OR4 is alkyl having 1-20 carbon atons, in

whi ch one or two CHz groups may be replaced by Oor S atons andl or by 30

- CH=CH grwopgi4edadl or in addition 1-7 H atons nmay be repleCPEPOIYI3B13 A is H
or alkyl having 1-20 carbon atoms, A g alkyl having 1-10 carbon atonms, Ar
I s phenyl or naphthyl, each of which is unsubstituted or 35
nonosubstituted, disubstituted or trisubstituted by A", OH OA, NHz, NHA',
NA' z, NOz) CF3, CN, Hal, NHCOA, WO 021 49649PCT/ EPO1/ 13913- 29- CODA, CONHz,
CONHA' , CONA' z) RhandBi, Siemasby KdepesSdentiaof one 80otierzHAAr i Het(a@Hz) n

Ar, Hetis a nonocycl | c or %sw(érg?tf@ésxbﬁgqgmélpﬁg}%é @%lgqsgé%arorratlc

heterocycl i ¢ radical having ons, Wwhich may be
unsubstituted orRhono- subgsiphenik naghthhet bioheswl, each of wdwelt ist ut ed by A |

88\|ANZHZ C(N)';\IA SOE‘Q H; g‘gz 1%9%&30&1@@ b%‘H@?QNH WSO 20hicHF Rty alsOdz, CONHA',
(CH)"Y, N N~-C IYNis ccﬁﬁﬁ”%?“fﬁ%‘?%g\%“rdé@ég léﬁ@% fﬁ@T,%ﬁbﬁs 1, 2, 3,

4, 50r 6, m lrr)500r1 ang t@Hiar W‘acomiautonaabhyncb-@k?team?gig&am,s an\(jlvh ]
sol vates, 20 conpounds € f a _ N\ I RRin ich R
is CHZNHz, -CO N=C(NHz) z, -%%N%N%C?-Q@%N%?hm NHz, which may al so
be m)nosubstltuted by OH, -0OCO0A, -0OCOQ CHz)~NAA', CCIJ(CHZ} ~NAA" ,
OCOO(CHz)mHet - Q00( CHz)m HetN - CO- CAA" | NCI)OCAA R3, CODA, COsA,

&mA or by a conv ﬁr(/on&'b am no- prot Ect png group, or is 35 WO
02|49611 PCT/ E

P01113913 -30 g ~~NG HN~ oN=N.O CH 5 R |s unbranched,
branched or cyclic al kyl having 020 CH,

and which may optionally additionally be monosubstitu-
ted or disubstituted by A, Ar', Het, OR®, NR°R?, NO,,
CN, Hal, NR°COA, NR°COAr', NR°S0O,A, NR°SQ.Ar",
COOR®, CO-NR°R®, COR’, CO-Ar, SO,NR°R?, S(0),Ar"
or S(0)A

R®and R® are each, independently of one another, H, A,
CR’R"-Ar' or CR'R"-Het,

R"and R” are each, independently of one another, H or A,

XandY are each, independently of one another, (CR'R"),,

A is alkyl having 1-20 carbon atoms, in which one or two
CH; groups may be replaced by O or S atoms and/or by

—CH=CH- groups and/or in addition 1-7 H atoms may be

. 25 replaced by F,

Ar Is phenyl, naphthyl or biphenyl, each of which is unsub-
stituted or monosubstituted, disubstituted or trisubstitu-
ted by A, Ar', Het, OR®, NR°R®, NO,, CN, Hal, NR°COA,
NR®COAr', NR°S0O,A, NR°SO,Ar", COOR®, CO-NR°R®
CONPAr', COR’, COAr', SO:NR°R®, S(O),Ar or S(O).A,

Ar' IS phenyl or naphthyl, each of which is unsubstituted or
monosubstituted, disubstituted or trisubstituted by A,
OR’, NR'R”, NO,, CN, Hal, NR'COA, NR'SO,A,
COOR’, CO-NR'R”, COR’, SO,NRR” or S(O)A,

Het IS @ monocyclic or bicyclic, saturated, unsaturated or
aromatic heterocyclic radical having from 1to 4 N, O

15

20

30

35



carbon atons, in which one or two CH2 groups may be replaced by Oor S
atons, or Is Ar, Ar' or X, R2 is phenyl which is nonosubstituted by S(O) pA,
S(C PNHA, Wbd2/48690A, CH2NHA, CN or OA, 10 A {-CHZ / O R3 peTABN1IH3IL)SB,

- CGOAor 0 ~, O15 Ar Is phenyl or paphthyl, each of which is
unsubstituted or nonosubstituted, disubstituted or tnsubstituted by A OA,
NAA', NO2, CF3, CN, Hal, NHCOA) COCA, CONAA', S(OPpA or S(OPNAA', Ar' is
-(CHzZ)~-Ar) 20 Ais H or unbranched, branched or cyclic al kyl having 1-20
carbon atonms, A |s unbranardd; Slatamehetiobrmay dkeiunsabkiiutddhor mpnb-10 car bon

atons, Het Is a nonocycl| Cs ﬁ_\tgacclj Eﬁbstﬁafflﬂirc?rltﬂgﬁpé{& ﬂ)\e gr 25

aromati c heterocyclic radi c fat ons,

bonded via N or C, which ndiR'Re N@stﬂa@tﬁﬁhtNﬁl QQASNBSSOQAIGG)CW A X 1S

-(CH2)~-Y, NNN30 Yis 7 7 I I Oor1, 35
S Ty B N COQ?O, QNI(:)SP‘R COﬁ !‘@szRﬁ %‘9@ ﬁan‘éﬁor oarﬂa))m?orrpounds

of theSformula I 10 15 anoo’ﬂﬂgéﬂr phar maceutically tol erat ed salts and
sol vates, R- -Wp@aV Rl-W Xsim GIhBEBr |,

n 1s0, 1or2,
and their pharmaceutically tolerated salts and solvates,
which are described in WO 0051989,
10
h) compounds of the formula |

15 N
L

In which
R is -CO-N=C(NH,), -NH-C(=NH)-NH, or -C(=NH)-NH,,
20 which may also be monosubstituted by OH, -OCOOA,
-OCOO(CH2) .NAA', -COO(CH.).NAA',
-OCOO(CH_)m-Het, -COO(CH,)m-Het, -CO-CAA'-R?,
-COO-CAA'-R®, COOA, COSA, COOAr, COOAr or by a
conventional amino-protecting group, or is

@ N (N
{ z \O - \O
P o e

O CH, ,

30 R' is unbranched, branched or cyclic alkyl having 1-20
carbon atoms, in which one or two CH, groups may be
replaced by O or S atoms, or is Ar, Ar' or X,
R? is phenyl which is monosubstituted by S(O)A,

S(0),NHA, CF3, COOA, CH,NHA, CN or OA.
35



PCT/ EPOL/ 13913 | 20 R is phenyl or naphthyl, each of which is substituted
by -C(=NH) NHz, which may al so be nonosubstituted by -COA, -CO[C(Rs)z-Ar'",
- CO0A) - OWvonz2hyssa conventi onal am no-protecting group, -pEepiH3oNHz, 25
~NNHN-" ~~CH3 or ~ ~~-OONO~~NO~~=NOHN~or N30 OCH3 ' and which
may optionally be substituted by -A - , -N(RS)z, -NOz, -CN, -Hal,

- NRSCOA, -NR5COAr', -NRSSOzA, -NRSSOzAr', -COORS, -CON(RS)z, -CONRSAr',
-CORs, -COAr' or S(O~A, 35 Rz is -N(R$)z, -NRSCOA, -NR5COAr or - NRSCOORS5;
R3 and O\\ O \ \ RBz ~/R..~s R4 c V\002I49649'*PCT/EP01/13913 -32
R4, independently of one another, are -H, -A{ - , R5)z, -NOz, -CN,
-Hal , -NRSCOA, -NR5CQOAr', -NRSSOzA. - NR~-SOzArY , ™ OCO\I(RS)Z

) Ty 5 ERA (PIP RO © > B A AR

S Ar is phenyl or naphthyl, each of which is unsubstituted or
monosubstituted, disubstituted or trisubstituted by A,
OA, NAA', NO,, CF3;, CN, Hal, NHCOA, COOA,
CONAA', S(O),A or S(O)NAA',
10 Ar' is -(CHa)n-Ar,
Aand A’ are each, independently of one another, H or
unbranched, branched or cyclic alkyl having 1-20
‘ carbon atoms,
Het IS @ monocyclic or bicyclic, saturated, unsaturated or
aromatic heterocyclic radical having from 1toc 4 N, O
15 and/or S atoms, bonded via N or C, which may be
unsubstituted or substituted by A,
X 1S «(CH2)n-Y,
(—F N
20 Y is COOA or f
Hal isF, Cl, Brorl,
m isOor1,
n is1,2,3 4 5o0r6,
. 25 p is0, 1o0r2,

and their pharmaceutically tolerated salts and solvates,

1)  compounds of the formula |

30
G
N/”\O

35 in which



Ar 20 Ar' 25 30 35 Het independently of one another, are -H, -A or
-(CHz),-Ar'; is Hor A is -0-, -NR5-, -CONR5-, -N(SQZAr)- or -N(SOzHet) -

i S -(CR6R wo02/4968R6R -, 1, 3-phenyl ene) 1, 3 phenyl ene- C( RBCTAEP01/13913

1, 4- phenyl ene or 1, 4-phenyl ene-C(R6) z-; Jof -(C(R6)z) m, is alkyl having
from1l to 20 carbon atoms, in which oné or two CHz groups may be repl aced
by O or S atons or by -CH=CH groups and in addition froml to 7 H atons
may be replaced by F, is phenyl or naphthyl, each of which is unsubstituted
or nonosubstitutRd, di subsisi-C@-dCGiNH;bi sNHs(N:tNJ-H)eNI-bpr—A} =NAH)-NHz, Het ,

-ORS, -N(R5)z, -NQOz, -CN, SOZAI‘ ,

- COORS, (CO)\I( R5) z, CONR5AWH% %E@%%%ﬁ%“ﬁﬁé S pf%d#?

napht hyl , each of which i sQBROMEH1MNAL GTORKBDNAA L ut ed, di substl t ut ed
or trisubstituted by -A -Gsooly n}ﬂet RO (CI),-HeR -CONAHERE, - NR6SQZA,

satura?edcodgstsi%ﬁrai ed or '&S(SZQB ‘S&ﬁ@@%ﬁr mg\?cqﬁé\gﬁ{ggﬁrpgg{cl I0C4

N, O andlor S atons, bondecbm@nbhgrarﬁino/sbno@d;ct pumsu;bstl tuted or
nmonosubsti t ut ed, di substituted or trlsubstltute %y -A, -OR6) -N(R®)z,

-NOz, -CN, -Hal, -NRG6COA NRsSOzA - C(H\I(Rs)z - CORs, - SOzNRG,
-S(O)nA andl or carbonyl ox§ ng IS -F{ r or -1, I is O, 1, 2, 3,
4 or 5; misQOorl; nis 0) g\% 02I496 ) _[PCT/ EPO1/ 13913 -33 and
their E‘)har maceutically tol erMalts and soN/a %?_' 5 10 15 20 25 30 35

O 3

. R’ IS unbranched, branched or cyclic alkyl having 1-20
carbon atoms, in which one or two CH, groups may be
replaced by O or S atoms, or is Ar, Ar' or X,

15 R? is phenyl which is monosubstituted by S(0),A,
S(O),NHA, CF3;, COOA, CH.NHA, CN or OA,
A
{— CH, \%\ 0
20 R® is -C(Hal)s, -O(C=0)A or o~ ,
0]
Ar is phenyl or naphthyl, each of which is unsubstituted or
monosubstituted, disubstituted or trisubstituted by A,
OA, NAA', NO,, CF3, CN, Hal, NHCOA, COOA,
® - CONAA', S(O)A or S(O),NAA',
Ar' is -(CHa2)n-Ar,
Aand A’ are each, independently of one another, H or

unbranched, branched or cyclic alkyl having 1-20
carbon atoms,

30 Het Is @ monocyclic or bicyclic, saturated, unsaturated or
aromatic heterocyclic radical having from 1to 4 N, O
and/or S atoms, bonded via N or C, which may be
unsubstituted or substituted by A,

X is -(CH2)s-Y,

35



0) conmpounds of the formula | ~z R-Wt4 in which R is phenyl or naphthyl,
each of which is substituted by -C(=NH} NHz, which may al so be
nonosubst i woteedobyy - COA, -CO[C(R ) 2] n-Ar', -COOA, -OH orpoyERODDYEN i ONnal
am no- prot ecti ng group, -NHC(:NH)-NHz,_2 ON=C(NHz)2, NN CHor ~0ON ~ 3N
O O and which may optionally be substittlited by -A -ORS, -N(RS)2, -N02,
-CN, -Hal, -NRSCOA -NRSCOAr', -NR5SQZA, - NRSSOQZAr', -COORS, -CON(RS) 2,
-COR, -COAr' or S(0)~A;, RZis -S(O~A, -CFs, -COOR or -0OA, R3 and R4,
i ndependently of one another, are -H, -A,ﬁ— S, -N(RS)2, -NOz, -CN, -Hal,
- NRSCOA, - NRSCQAr', -NRSSQZA, - NRSSO = S, -CON(RS)z, -CONRSAr',
-COR, -CQAr' O S(O ~A %ﬁ:ﬁg%i i%mﬁently of one another, are -H,
-A, -[C(R Rs)]~Ar" or -[(C ~Het, R dand R8, i'ndependently of one
another, are -Hor -A; Wis -[C(RSR6)] RS[ C(RSRs) ] ~- or
- OC( RSR6) CONRS[ R6)],-,. 96: 49 PCTI EPOL/ 13913 -34 A is al kyl
havi ng§$rom 1 tghgg car bon'saﬁ’o(\r'i}ngl%HMi ch one or two CH2 groups nay be
repl aced by O orms atons o¥ ®9r ICH=CH groups and in addition from1 to 7 H
atoms may be rephaced by -f51i2 3 4 5igy gohenyl or naphthyl, each of which is
unsubstituted or nonosubstituted, disubstituted or trisubstituted by -A
-Ar', -Het, -ORSP -N(RS)z,'S-CKIdZQrZ'CN, -Hal , - NRSCOA, - NR5CQAr, -NR5SQzA,
- NRSS02Ar ', - COORfd théidh&Phaceut ferated €8IS and@olvates,- SOZNRS, - S(O) nAr'
or -S(Q)~A; 10 Ar' is phenyl or naphthyl, each of which is unsubstituted or
nmonosutititut ed, disubstituted or trisubstituted by -A, -OR, -N(R)z,
-NOz, -CN, -hal, cokRoQds of e feppja t COOR' ) -CON(R )z, -COR, -SZNR O
-S(0 ~A, Het is a nonocyclic or bicyclic, saturated, unsaturated or 15
matic heterocyclic radical having from1l to ﬁS-N, ~and/ or S atons,
bonded via N or C, which may be unsubﬁt“itut ed or substi tut ed,

di substituted or trisubsté}uted"by -AY-OR - , -NOGz, -CN, -Hal,
-NR COA, - NR SOzA, C%;R - R)z, |CCR’ -3 —RB( O ~A andl or
carbony® 20 oxygen; Hal ™ N vaxw oril, |

L e

R2
in which
R’ is H, Cl, F, OH, OA, O-(CH,)n-Ar, NH,, NHCOA,
NHCOOA, NH-(CH,)n-Ar, CN, CONH,, CSNH,,
C(=NH)SA, C(=NH)NH,, C(=NH-OH)-NH,,
C(=NH-O-COA)-NH,, C(=NH-O-COAr)-NH,,
o - C(=NH-O-COHet)-NH,, C(=NH)-OA, C(=NH)NHNH,,
C(=NH)NHNHA, C(=NH)NH-COOA, C(=NH)NH-COA,
C(=NH)NH-COO-(CH,)m-Ar,
C(=NH)NH-COO~(CH,)m-Het, NH-C(=NH)NH,,
NH-C(=NH)NH-COOA, NHC(=NH)NH-COO-(CH:)m-Ar,

20

30 N.
{\(/N‘o ~¢"o
HN or N= !
0 R®
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mis 1 or 2, nis 0, 1 or 2; 25 and their pharmaceutically tolerated salts
and sol vates, p) conpounds of the formulal R4/ 30 R \ NN-U-MMW~ R5 X
R3 Rz N-O Wo2mbb48s 35 i n which WO 02/ =19649PCT/ EPOL/ 138¢3APbr/RBMS H, Cl)

F, OH OA O (CHz)~Ar, NHz, NHCOA, NH NH- (CHz) ~- Ar, CN, CONHz, CSNHz,
O NH SA, O NH] NHz, ¢ NH| NHA, ] NH] NOH, %NOA ] NH] NOCOA, O NH] NOCQAr
O NH ©A, O NH NHNHz, ] NH] NHNHA, 50 NH] NHCOOA, ] NH] NHCOA

d NH] NHCOO- ( CHz) r n- Ar, ] NH] NHC00- { CHz) m Het , NHC NH] NHz,

NHC[ NH] NHCOOA, NP@@JWNHCOCa:(e(M@MMeﬂBnd@mIRDf onkl amotivere HOA 1BF:eCA, CF3,

Br, C, F, COA COCH, CODA,
CHZNHCOA 10C|-|2NHC@A NHSOE% W@R\I@N%WNAF SOzNHA, R3i s

H, COH, COA, COCF3, COOA OGFWEIARZHS‘JHCO)Q«, CHMPOQA OH, ©&£)OCRaet ,
CHz) m COOR CHz) m CON 0 NHz, 15- (CHz) 0
NI(-|COO)A (Cl-lz)o(Nl;IC)OA 4(Fﬁoz,sb%$ %ﬂn@;&@ (CHZ)E) (C%A]O—l) A,
- (CHz) 8- OH, - ( CHzRo20d R dqgﬁ@%@f C Won.OCO0A, - ( CHz) 0
Ty AT b, mem fo e
- - r, r, r, A r or
Het,U's CO or CHz,Vis NH, %QH gﬂ\ﬁé) a%n@ (ﬁ'%gﬁ%yﬁﬁb b N Yis a
bond or CHz, COor SOz, ni sCAD- (QHmnsCAg (aﬂzzcaeAis QH.)R, 3, 4 or 5)pis
2, 3 or 4,A s alkyl havi n |Apear, branched orcyclic
in which one or tivo gg %)ﬁlq (rzfe%ﬁf ﬁ%ag dCl)lilcbr S atons or by yCH:C?—I-
or -C=49 groups BadRi qus-addltlon 1 - 7 H atoms may be replaced by F, WO

021 29649 -37 PCTREpéﬂdwglée(;éédh nde _ria@npﬁg;wnal dnindy, FOHBTODH) wh ch

is -(CH2)~-NH2, - CON=C( NH) y

o be monosubstituted by'“'ChA" : b ) ~N(A) z, - 0000( CH2) m
Het, -CO C(A)2-RR’ - COOA, rsC@HAA orQUQAr, -COOAr ™ or H ~N-Me or ~N-O bY
\N,-O NO 15 RZF%S H or b's gpbranched branched or cyclic alkyl
having 1-20 carb at ons, h H 'or two CH2 groups may be replaced by

O or S1&tonms, orR’s Ar, Ar ls HXCHﬂz)H@IQOHO(Wz)hsC@%yI which is

monosubstituted by S( O) KA, (G49)LOBO-(CH3-2EFoM,) FEDBACH) -Aet, A A H

(CHz)m-CONHz, (CH2)m-CONHA, (CH2)m-CONA;, A,

COA, SO,A or SOsH,

is H, A or benzyl,

is CO or CH,,

is NH or CO,

Is absent or is CO,

Is CH or N,

Is absent or is CH,, CO or SO,,

Is unbranched, branched or cyclic alkyl having 1-20

carbon atoms, in which one or two CH, groups may be

replaced by O or S atoms, -CH=CH- or -C=C- and/or

1-7 H atoms may be replaced by F,

Ar IS phenyl or naphthyl, each of which is unsubstituted or

30 monosubstituted, disubstituted or trisubstituted by A,
CF3, Hal, OH, OA, OCF3, SOA, SO2NH,, SO,NHA,
SO;NA,, NH>, NHA, NA;, NHCHO, NHCOA, NHCOOA,
NACOOA, NHSO,A, NHSO,Ar, COOH, COOA,
COO-(CHz)m-Ar', COO-(CH2)m-Het, CONH,, CONHA,

35 CONA;, CONHAr', CHO, COA, COAr', CHAr,
(CH2)mNH>, (CH2)mNHA, (CH,)mNA,, (CH2)NHCHO,

9

)
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f ~OH25 RSis -CHal3, -QQCOA or O, Ar is phenyl or naphthyl, each of
whi ch is unsubstituted or nonosubstituted, disubstituted or trisubstituted
by A, OH w8022 NHA, NA2, NO2, CF3, CN, Hal, NHCOA, COpéT/EE£3213 CONHA,
CONAZ, S(O ~A, S(O ~NHZ, S(O) ~NHA O 302s (0) ~NA2, Ar’ is -(CH2)~-Ar, Het is
a rmnocycl ic or bicyclic, saturated, unsaturated or aromatic heterocyclic
radi cal having from1l to 4 N, O andl or S atons) bonded via N or C, which
may be unsubstituted or 35 substituted by A, WO 021 49649 - 38
PCT/ EP01113913 A is H or u@HAMHEDA QICHHINEHCOOAyclic al kyl having 1-20
carbon atons, X is -(CHz)~ F, C, Br
or I, 10nis 1, 2) 3, 4, \F&)%ngbégﬁ?% b?wg%ﬁcw eqo 1, 2, 3
or 4, and their phar maceutNGa) CM, C@Mﬂal(HHNtBSAsCéﬁNFBGF\Vﬁ(EblH)NHM)
conpounds of the fornula Ig 25 - D=E-
" NN QNN JonT: @%‘“H HHEOON.

is -N=C(NHz)- or -C(NHz)=N- one an%iger are
H A . N(R6)Ar Noz,  CNS nasny NF@%KD& YNRG bstjriespn, ' |
COOR6, CON(R6) z, CONRSAr °, mekBsubstfuted disubstitti{€d ov“t)rlsBBsﬂltﬁtﬁbﬁNRS)Z

i N RS, NRS)s, NOe OﬁﬁﬁfRﬁﬁMch%%ﬁ’ﬁﬂ?@%&ﬁéﬁ R T

COOR6, CON(Rs) z, CONRBAT * ,COB2ar ID)EAr' or S(O~A, Rs is H A
[C(R)z]~Ar" or KR )z] "I@te} monocyclic or bicyclic, saturated, unsaturated or
10 aromatic heterocyclic radical having 1-4 N, O and/or S
atoms, bonded via N or C, which is unsubstituted or
‘ monosubstituted, disubstituted, trisubstituted or tetra-

substituted by A, CF3, Hal, OH, OA, OCF;, SO2A,
SO,-(CHy)m-Ar, SO2NH;, SO,NHA, SO;:NA;, NH,, NHA,
15 NA;, NHCHO, NHCOA, NHCOOA, NACOOA, NHSO:A,
NHSO.Ar, COOH, COOA, COO-(CHz)m-Ar', CONH,,
CONHA, COA, COAr', CH;NH,, CH;NHA, CH,NHCHO,
CH,NHCOA, CH,NHCOOA, NO;, CN, CSNH;,,
C(=NH)SA, C(=NH)OA, C(=NH)NH,, C(=NH)NHOH,
20 C(=NH)NHCOOA, C(=NH)COOAr' and/or carbonyl
oxygen,
Py is 2-, 3- or 4-pyridyl, each of which I1s unsubstituted or
monosubstituted or polysubstituted by A, Hal, CN,
CONH,, CONHA, COOH, COOA, CH;NH,, CH,NHA,

¢ = CH:NHCHO, CH,NHCOA, CH;NHCOOA, CH,OH,
CH,0A, CH,OAr, CH,OCOA, NO,, NH>, NHA or NA;,
Hal isF, Cl, Brorl,
n is1or2,
m is0, 1o0r2,
30 p is 2, 3or4,

and their pharmaceutically tolerated salts and solvates,

k) compounds of the formula |

35



WD 021 49649 -39 PCT/EPOL/ 13913 R is Hor A Wis
CONR6C( R6) zZCONR6[ C( Rs) z], -, -NR6C{Rs)zCONRs [ ({R6) z]i -~
-[ C(Rs} z] nwONRGPEIORG) z] i - Or - OC(R6}zCONRS[ C(R6) z]i-) 5 ApCsmEebiyieihaving 1
- 20 carbon atoms, in which one or two £H2 groups may be replaced by Oor S
atons or by -CH=CH groups and in additton 1 - 7 H atons may be repl aced by
F, 10 Ar is phenyl or naphthyl, each of which is unsubstituted or
monosubstituted, disubstituted or trisubstituted by A Ar , Het, OR6,
N(Rs)z, NOz, CN, Hal, NR6COA, NRsCOAr~, NR6S02AR°NRs &52Ar ~, COORS,
CON(R6) z, CONRsAr*, COR, COAr', SQzNRBY 15 S(O A O S(OnA Ar' is
phenyl or naphthyl, eacp &2 whiR# i's uhsubstit ut C Enosubst i t ut ed)
di substituted or tnsub8ti by YA, NS;\Z 2, CN, HaII, NR' COA,
NR S02A, COOR , CON(R )z, 502 U'S(A/S0\Het is a monocyclic or
bi cyclic, saturated, unsatyra or 'aroRdti c hetR¥'ocyBfic radical having
from1°to 4 N, O and/or S at ) bonded via N or C, which may be
unsubstituted or nonosubstitut di substituted or 25 tnsubstituted by A
OR, N(R)z, NOz, CN, Hal, NR , NR S02A, COOR, CON{R )z, COR, SO2NR ,
S(O ~A and/or cappgpith oxygen, Hal is F, C, Br or I, 30 nis O, 1 or 2, m
is 1 or 2, isOor and their phar uti cal tolerated salts and sol vates,
35 s) conpounds é? the for 8?%@@/ &9@'@2)1”&/'&{5@%7"? -40 R~ 0 D~ ~
N~ X ~1SCI—|2) n E-WO NHCOOA, NH-(CH;),-Ar, CN, CONH,, CSNH,,

C(=NH)SA, C(=NH)NH,, C(=NH-OH)-NH.,

C(=NH-O-COA)-NH,, C(=NH-O-COAr)-NH,,
‘ C(=NH-O-COHet)-NH,, C(=NH)-OA, C(=NH)NHNH,,

C(=NH)NHNHA, C(=NH)NH-COOA, C(=NH)NH-COA,

C(=NH)NH-COO-(CH:)m-Ar,

15
C(=NH)NH-COO-(CHz)-Het, NH-C(=NH)NH,
NH-C(=NH)NH-COOA, NHC(=NH)NH-COO-(CH,),,-Ar,
20 HN or N=
o) RS
R% R?
and R* are each, independently of one another, H, A, CFs, Cl,
. 25 F, COA, COOH, COOA, CONH,, CONHA, CONA,;,
CH:NH,, CH.NHCOA, CH,NHCOOA, OH, OA, OCF;,
NOz, SOzA, SOzNHz, SOzNHA or SOzNAz,
R® is A, (CH,)n-Ar or (CH,),-Het,
R* is A,
30 R*and R* together are alternatively (CHz)p, (CH2)n-N(R®)~(CH,)2,

(CH2)2-CH(NH3)-(CHz)2-, (CH2)2-CH(NH-COOA)-(CH2).-,
(CHa)o-CH(NH-CH;-COOA)~(CHy)s-
(CH2)2-CH[NH-CH(A)-COOA]-(CHa)2-, (CH2)2-O-(CHz)2,
(CH2)2-S(O)m-(CHz), or

35



5in which Dis phenyl or pyridyl, each of which is unsubstituted or
nonosubstituted or pol ysubstituted by Hal, A ORz, N(Rz)z, NOz, CN, COORz
or CON(Rz)woO /4964 H, Ar, Het, cycloal kyl or A which naypo®/EPabsivis ut ed by
10 ORz, SRz, N(Rz)z, Ar, Het, cycloal kybg CN, COORz or CON(Rz)z, Rz is H or
A, E is phenyl ene, which may be nonosubstituted or polysubstituted by Hal,
A ORz) N(Rz)z) NOz, CN, COORz or 15 CON(Rz)z, or is piperidine-1,4-diyl, W
is Ar, Het or N(Rz)z and, if E = piperidine- 1 4-diyl, is alternatively Rz

or cycloalkyl, Xis NHor O 20 Ais u rancﬁ1e r branched al kyl havi ng
1-10 carbon atons, in which one or two CK S“ﬂgZ may be replaced by Oor S
atons andl or by - CH:CH- groups andier.
replaced by F, Ar is phenyl which I's un uted or nonosubsti tuted,

di substi 25 tuted or trisubstituted by H4 &a- N(Rz)z, NOz, CN, COORz,
CO\I(Rz)é NRzCOA) NR2S02A, CORz, SO02NRR?" SO3H Or S(O)rnA Het is a
nonocyc¢lic or %cl sat ur at ed unsaturated or dromatic heterocyclic
radi cal having f Lﬁzo, 4 N O and/or 30 S atons, which may be

unsubstituted or R’“‘rbaﬁ@w%tawé@@h |ﬁd%§iﬂé tcﬂd)n@raﬁdthéﬂJK@H}E @d)HJy Hal
Hm

A, ORz, N(Rz)z, NGz, CN,
SO3H or S(O)~ A andl or car %HK)}‘ 'Br or I, 35 n |300r1,

mis 0, 1 or 2, WD 02 49@82)RCDHRW2L3${E$ AdPy amid? t hei r

phar IT&(%@U'[I cal | yﬁhol erat ed S@ t%&nﬂi sol vates Qther preferred factor Xa

i nhi bit'drs are, r gxagrp he corrpounds described in the foll ow ng
docunents: 5 a) R, RD 30971 page 4, line 5, to page 13, line 19; b) in

e 41, 1o page Bohine 11 o t'ﬁd PRIy org i, PEHSPOLLT (Pale
page 71, page 53; 10 Qherépf‘ré:%g Qgﬁp%@@g‘gﬁﬂe%;é?g%dm'ﬂﬂﬁ%e group
consi stl ng of defibrotide, CHH¢AS, ud| n and | epirudm The invention preferably
relates to a forﬁieation cQ

1T (35h or o et hoxy bell AnF SR04 KobRL-S90K APHRIEAYN- 2- 11 15

cycl ohexanecar boxyl i ¢ aci dCO0-(Bhgki-AF QOO TH,)addetpt abl e sal ts andl or

sol vates thereof and a cal %Hwn-%ég(@ﬂﬁé-m, (CH2)a-COO-(CH,)m-Het,

(CH2)m-CONH3, (CH2)»-CONHA, (CH»)m-CONA;, SOA

or SOsH,

ts H, A or benzyl,

is CO or CHy,

is NHor CO,

is absent or is CO,

is CH or N,

is absent or is CH,, CO or SO,

IS unbranched, branched or cyclic alkyl having 1-20

carbon atoms, in which one or two CH, groups may be

replaced by O or S atoms, -CH=CH- or -C=C- and/or

1-7 H atoms may be replaced by F,

30 Ar is phenyl or naphthyl, each of which is unsubstituted or
monosubstituted, disubstituted or trisubstituted by A,
CF3, Hal, OH, OA, OCF3;, SOA, SO,NH,, SO:NHA,
SO;NA;, NH;, NHA, NA;, NHCHO, NHCOA, NHCOOA,
NACOOA, NHSO.A, NHSO,Ar, COOH, COOA,

35 COO-(CHz)m-Ar', COO-(CH;)-Het, CONH,, CONHA,
CONA;, CONHAr', CHO, COA, COAr', CH:Ar,
(CH2)mNH2, (CH2)mNHA, (CH2)mNA;, (CH2)mNHCHO,

20
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Besides the free acid, the ethanolam ne salt is preferred Preference is
given to cal cium ant agoni sts sel ected fromthe group con20 sisting of

sel ective wod2nresssel ective cal ci um antagoni sts. PrefereneeTiEpogidsen to
sel ective cal ci um ant agoni sts sel ected om t he group consisting of

di hydropyri di ne derivatives, phenyl al kyfamme derivatives, benzot hi azepi ne
derivatives and ot her selective cal cium 25 antagoni sts. D| hydr opyri di ne
derivatives are preferably selected fromthe group consisting of

an odi pi ne, fel odipine, i s(r(éidi ,pNhkSOAJ (G NHGOOAI f edi pi ne, ni modi pne,

ni sol di pi ne, nitrendipine vadi 0
bar ni di pi ne and | er cani di p 'Tﬂ (ﬁnél &d le;Il_ij?’ff\err va@r ve "a*#‘%
preferably selected from tN@zg@b’u SN*ﬂSICdF Séx. G{eNEDEM, IC(aN(H" izl opani | .

35 The benzot hi azepi ne derCKﬂQH WROM, T (RN NH@d)DAjbIl (3( HCOERL2/ 49649
PCT/ EPQL/ 13913 - 42 The of S Iectrv calc onrs S re preferably

mi befradi | The nbh-sel ect i $PNENYVEPLRRBINNL &R t HLQ d&f ect ed
froLn t _hle_ groug gﬁns! sting mbnbenigstituted, dtsernsﬂtuted bt ths‘dbamutl@d B, o
per hexi | i ne. e inventi gg,ep npri si ng
4-[ 4- (3-chl or o- 4- net hoxybeﬁgzyl Qﬁ%ﬁ; S\Z@z/o@ﬁl @%EN%EQ%H]&B@R %Q%RRZ)OW ]cycl o
hexanecar boxylic acid and PRI S@@)Al |y acceptabl e salts andl or sol vates

thereof and at | ARt one, PROhRALRDOIConbicpRe ARl aRd, DndBupREN A [ ve.

Besi des the free acid, the et erence is
gi ven {18 prostagl andins or aﬁﬂ"@)%ttcamt&ﬁéﬁm“@é@(ﬂ'@a'th%@gée‘l B Qeand/op® t he

2L, 19t ovy: e (6eg VBT 0 CLWRRY ECRSuARor
3~ al p’rbstadury (Peé ym E‘Pﬁ%?tﬂé'ted( é@?ﬁ%‘ﬂidﬂ?é@%@%dé&gﬁ!ﬁ
epopr ost enol sodi um ( PGL2; sybbsigtitedym) AnCEgdﬂalan MOOF%I SOleppr ost,
| at anoprost, mi soprostol) sw bg_?&)ma 631(1 opé,rﬁﬁ\tl h qr noprost
RdS B AL 908 3 BORRAL LR

t hronet hamm | i popr ost, ef erence

is givédR to prostagl andi nsNée, H@é‘!@g’Nhlﬁlﬁ/h NHQQ@AI NACQEPe MHSOA.0m t he
(PaE2) - epopr ostenol _sodi i (g5 Co0H, é?y‘%"’r‘*.r@é’b ST A er oo one

il oprost, |atanoprost, g]é poo%&éﬁbspbh H2,2@H@I§ 6\03}"@? HCHO,

t hr onet ham n, di nopr ost thcmHmAnchpmgat Nogemcgsnsrg and t| apr ost.
Parti cul ar preference isg i

preferably prostacyclin. BY'?HQ @%nﬁ&“‘gg&gf ef-ﬂgﬁ)/lﬁ ﬁmamw I so the
starti@§ materials for thelCf= WHENHCO0ANCérNH)C O CAttand/on cagooeybr ed by

met hods known per se, as dg I§))r;(‘¥1ér€\‘eed inthe literature (for exanple in the
standard wor ks, such as Hou Met hoden der organi schen Chem e

[ Met hods of OrgaR¥c 35 Chelfids ?’yPr deryiidyl, achRE Weeh igynsubstityador, to be
preci se under reaction congidniognBstithicthorpdlykiissttutadysali HabloN for the said

reactions. Use can CONH,, CONHA, COOH. COOA, CH,NH,, CH,NHA.

. 25 CH2NHCHO, CH:NHCOA, CH,NHCOOA, CH,O0H,
CH:;0A, CH,OAr, CH,OCOA, NO,, NH,, NHA or NA;,
Hal isF, Cl, Brorl,
n is 1 or?2,
m is0, 1o0r2,
30 p 1Is2,3,4o0r5,

and their pharmaceutically tolerated salts and solvates,

1)  compounds of the formuia |

35



WO 021 49649 PCT/ EPO1/ 13913 -43 al so be nade here of variants which are

known per se, but are not nentioned here in greater detail. In the
conpounds wb cehesdormula Il or 111, R, R, R3, R4, X androThavei®die 5
meani ngs indicated, in particular the ferred meani ngs indicated. If L is

a reactive esterified OH group, this is preferably alkylsul fonyl oxy having
1-6 carbon atons (preferably nethyl sul fonyl oxy) or aryl sul fonyl oxy having
6- 10 carbon atons (preferably phenyl- or p-tolylsul fonyloxy, furtherl0 nore

al so 2- napht hal enesul f onyl oxy). The cquound the formula I can
preferably be obtained by reacting conp unds Hhepfornula Il with
conpounds of the fornmula II1, ed ~tbhe starting materials can

al so be fornmed in situ bé olatWhg them fromthe reaction m xture, but
instead i nredi ately converti em flurth into the conpounds of the
fornulg . On the other hand, is fAssible to carry out the reaction
stepwi Se. 20 The starting conpounds of the fornulae Il and |1l are
generally known. |f they are not known, they can be prepared by mnethods
known per se. CoppgHiegs of the fornula Il can be obtained, for exanple,

fromthe correspgndi ng hydro omthio hene
derivatives andp%N- sugst |>lt ﬁté%péf_{%w'gnmr(ﬁhb@% '@H%tcggj b}s'tcgw EzEur J. p
Med. Chem 23, 453 (1988)) CIeNH)eNHtglwhmctMméy a6k mBhestlesirtobeyimyl m drres
are prepare either by dehy AN
tetr ahﬂ r obenzot hi enopyri nthg 8@ GQAE& @FOO CH (tA &
2- ani nobenzot hi ophene- 3- cafCE)@Qj(Cl'b blé\z,coﬁé}(? z)rvldgt tﬁ@@g{cd'lzdleth!ﬁﬂes or
”I’I tes which is conventi g@ab&&%é t@mggy\e@@gqlgggﬁr SO OXF IChHBiare

e E

ivatives (for exanple Haub /2) 1n detail, the reaction of the

conpounds of the fornula | CQA. t@\oﬁﬁeC@Gﬁtﬁtm’d% CBFVQW@'\%r mula lll is carved

out in the presence or absgmiso- gfotgamgw fdupSeryent at tenperatures between
about -20 and about 150, prefer35 ably between 20 and 100. WO 021 49649

PCT/ EP®®/ 13913 -44 The addition of an aci d-bi ndi ng gent for exanple an
al kali or alkaline earth net aI Nx de, car bi car bonate or
anot her salt of a weak acid of th al i al ka | earth met al s,

preferably of potassium sodium HN ci um or th&3ddition of an organi c

base, such as triethylam ne, 5 dinmethyam ne, pyridi n@hb;r qui nol me or of an

excess of the am ne conponent, may be favourabl e Exanples of suitable inert

sol vents are hydrocarbons, such as hexane, petrol eum et her, benzene, tol uene

or xyl @le; chl or ghat ed hydrsqq‘ar,apo;t\s okQeuch as tnchl oroet hyI ene,

1, 2-di chl or oet hang) tetrachl r t hane, chloro-formo met hane,

al cohol s, such ag met hanol 'S @T mrﬁ?Mh'C gtgﬁpagt&eptuedrgy %Aosgﬂ)bcg(??‘ﬁ 'but anol or

tert-butanol; et hers, suchSMHAeS@Nmeg,CEMﬁMMMJCMme@A

t et rahydr of ur an (THF) or di oxane; glycol ethers, Auch asethyl ene gl ycol

nononet hyl or nonoet hyl ether or ethylene gl i met hyl 15et her (diglyne);
tones, such as acetone or butanone; am des @sacet ani de,

t hySacet ani dg® N-net hylpyHe! otama r Ui met Byl for mam de(DMF); nitrites,
such as acetonitnle, sulfoxides, such as dineth _§ul f'oxi de(DMBO); nitro
conpounds, such as nitromethane or nitrobenzene; estlrs, such as et hyl
acetate, or mxtunes of the sai oIv 201t is furthe r 055|bleto
convert a radi calHﬁ Xin a cbsn?)'gﬁﬂ?fivérfg %B?rﬁﬁ’f‘a? P””'isntrbwéngt‘maé) "YW cal X
for exanpl e by hydrol ysLngCEH} gIsUpsnmytae:yemaceﬁ by® boSatumsaardlintby
group. Ester groups can be s
P no5waer  wat or/ THE o wats %gpgoiqozrrpg%a it B R ghay b
100. Car boxyl ic acids can béemamtlyd;d into the correspondi ng carboxylic
aci dchl ori des, f exanpl elé,lﬁld}l%“%hlrféqmg BloXdre8n afdids t hese can be

at o

convertedi nto carboxan des 1 on wat er ther e?rom in a known

manner gi ves car béhi tril es. S0AkY NG -14eaSPARIPHSI can be converted into
the associ ated agird-addi ti @ngieeryl 6sinaphthybaseh dfavhiel arphsuistititedari on of

equi val ent anounts of thea t.h i uch as

et hanol35 fol | owed by evapo%og}q%tfﬁs“tgfﬁijﬁﬁ%%'&ggg Q?S’ﬁét‘tt?ﬁ?imggkyt/? on are, in
particul ar, those which gi GF33pAYNHY, DIHA aNA, MExe SF3pCH, sl tNHCOAD

02/ 49649 PCT/ EPI )1113913 - 45 Thus, the acid of the formula | can be
converted into the corresponding netal salt) mparticular alkali netal or

al kaline earth netal salt, or into the correspondi ng anmonium salt using a
base (for exanpl e sodi um hydroxi de, potassium hydroxi de, sodi um carbonate
or potassium carbonate). 5 Also suitable for this reaction are, in
particul ar, organic bases which give physiologically acceptable salts, such
as, for exanple, ethanolam ne. An acid of the fornula | can be converted
into the associ ated acid-addition




salt using a base, for exanple by reaction of equivalent anounts of the 10
acid and the base in an inert solvent, such as ethanol, followed by evapo
rati on. Suybabligsdases for this reaction are, in particul per/EPIGS®13V0I Ch
gi ve physiologically acceptable salts. %%1 the acid of the fornula I can
be converted into the correspondi ng net salt m particul ar al kali netal
or alkaline earth netal salt, or into the 15 corresponding anmoni um sal t
usi ng a base (for exanple sodi um hydrox ide, potassium hydroxide, sodium
carbonate or potassi um car@O@A GONN,sCONHAAUIEBNAYr SANBOA S03A,0n are, in

particul ar, organic basesdﬁ§lﬁgaq¥§q%ﬁﬁy§ ﬁ ?ﬂ cally acceptable salts, such

as, for exanple, ethanol a énd a base of the fornula
can be convertedAi'nto the iaf€bbjeAied aci d-addition salt using an acid, for

exampl e by reactjign of equs\uaBRhoIRRpRlic! Sy pase, o hF.‘ﬁe@%‘rd in an

inert solvent, such as ethanol Vaporation. Sultable acids for
this r8action are, in partaOmatic hatagsycligradicafinavingiremol sy M@

acceptabl e acids. Thus, itahdor8 #2168 G/hﬂ:ﬁmayfiﬁurﬂm&ﬂm@d@ﬁhﬁﬁwofor

cxampl e sulfuric acid, LS Raed oR/ALAIR & el sy MiEh, B0 QO ool or ¢
or sulfam c acid, furtherniHe, NHaarNk'z,déOQlSCNl Hah NHCOA' aNH8I0phat i c,

alicyclic, araliphatic, e cl n basi ¢
carboxylic, sulfonic or su@@ N'{}sb@gﬁé CéNaﬁp?Qﬂ? or ﬁqﬂHg%Nd’ acetic
aci d, pPopionic acid, pivabO& a%@d“' andéerrsareeyliaxygend, mal oni ¢ acid,
succri ¢ aci d, prxelrc aci dig iy c acid, malefic acid, lactic acid,

rtaric acid, mal i ¢ aci d, crtrlc aci d, glgponlc acid, ascorbic acrd

otinic acid, isonicotinic acid, nethan oN et hanesul f oni ¢ aci d,
et hanedi sul fonic acid, 2- hydroxyethan oni ¢/ aci d, benzenesul foni ¢ 35
acid, p- toluenesvlfonrc ac%QQQQﬁﬁg halenenpnehland -di sul fonic acids, or
Iaurylsulfunc acid. Salts wt ysi ol ogi cal | y unaccept abl e aci ds, for WO
02/ 49648 PCT/ EPOL/ 13913 - 46 exanple pi cratfes, can be used for the isolation
andl or purrfrcath E of the, ﬁggﬂognds of the formula |I. The invention
furthernore rel atf'@ to phaf @Al formul ations conpris 5 ing at |east
one conpound of hhe fornulig 1, 2a8dkop e of its physiol ogically acceptable
salts and at |eagft one antrg? Pgbotic a cal cium antagoni st or at |east one
prost agl andi n orﬁbrostagla R erivative, and conprising one or nore
exci pi ents andl oandﬂs&'isphamrsacétrhleabhmlemtedrsaktaanﬁrsebmtes,i ons are prepared,
in par®0cul ar, by nonl0 chem cal nethods. The active ingredients are
converted into a suitable dosa e formhere together with at | east one
solid, Iiqui BMan8PBpPoyeds of thgucamelech pi ent or “assistant. These preparations
can be used as medi canents in human or veterinary 15 nedicine. Suitable
exci pients are organi c or inorganic substances whjch are suitable for
enteral (for exanple oral), parenteral orOQOtopi adm ni stration and do no

act with the novel conmpounds, for ex elgét abl e oils, benzyl

ohoRS, al kyl ene gl ycols, porye ; gl ycerol triacetate,
gel ati ne, carbohydrates, sRchfas | ¢ or starch magnesi um 20 stear at es,
talc or vaseline. Suitable fo d admgnistration are, mparticu |ar,
tablets, pills, coated tablets, capsules, powders, granules, syrups, juices
or drops, suitablrewheh rectal adm nistration are suppositories, suitable
for parenteral agm nistratio 0 based or
aqueous sol uti onS, furtherWﬁ?@qgﬁﬁpg%g%%ggﬁP@qugﬁdﬁérﬁ# Nkblénts, and 25
suitablB® for topical applidxENH)-NHe whichmeay alsodveemoposnbstiuiderisy The
novel conpounds may al so béH,Y@@bbk\,s%c@tﬁ’(d#’r‘ﬁnrﬁ&&"fLéé@(c'r-réﬁw',' sates

-OCOO(CH,)m-Het, -COO(CH.)m-Het, -CO-CAA-R®,
-COO-CAA'-R® COOA, COSA, COOAr, COOAr orby a

conventional amino-protecting group, or is

35



used, for exanple, for the preparation of infection preparations. The
preparations indicated may be sterilised andlor conprise assistants, such
as | ubri cawioapésservati ves, stabilisers and/or wetting agemrsi/13913
enul sifiers, 30 salts for nodifying th_e36>§rmti c pressure, buffer
substances, colorants and flavours andlof a plurality of further active
ingredients, for exanple one or nore vitamns. They can furthernore be
adm ni stered as nasal sprays. In general, the bstances are preferably
adm ni stered in doses of bg35 /Meen about ﬁ\ﬁg}f O ng, in particular
between 5 and 100 ng per dosage it. Trhe daily gose is preferably between
about 0.02 and WO 02/ 49649 poL/43913 - 0 ny/ kg of body wei ght
However, the specific dose for eagh patient depen@dlon a wide variety of
factors, for exanple on the efficacy of the specific conpound enpl oyed, on
the age, body weight, general state of health, sex, on the diet, on the
time and nmethod gf adm ni sigr#MdrQRched bras CERUCKV i dincanent
conbi nati on and severity of Lt?rte %rﬁcu?a?%f?ne&‘ tQ %mﬁaghnquﬁe t her apy
applies. Oral admi nistrati 608 Fp@seltWaichaNe PiWHE Ho 9rowRs BRYRE al so
relates to the use of the ppacErCep0 688 doMBAGRISI ANArdes¢ri bed for the
preparation of agaedi canent for the.treatnent 1 f ;anglna, . hi gh bl ood
pressure, pul rmn%y hypert15'*;‘n%}'i'ecﬂ¥],i W@b%lggp?%squﬁftﬁeﬁi)p/?%@»ﬁmp), chronic
obstructive pul nobnary di sed§@),NEBRE}FE 3, €DOALCHNH A, CNextOAcar di ac
i nsuf 18] ency, atherosclerosis, conditions of reduced Aatency of heart
vessel s, peripheral vascul ar di seases, strokes, bronchitis, allergic

thma, chronic asthma, allergic rhinitis, gl{’{chhlg, brritable bowel

drome, tunourg, renal insuyfficiency, liver cirrhosis and for the
treatment of fen®l e sexual 'Sd‘l%‘s(g'taﬁér‘ .(&Tﬁi:)'oﬁ?fventi on rél‘é?es in particular
to the use of the fornulations according to the inventioffor the
preparation of a medi cament for the treatpment of, 20 pul nonary. ertensi on,
congestlBve heartailure (tﬁ#f)e,nYiﬂFeﬁPBﬁngﬁ%CU&fiVéBC@tﬁ tLHé Fhse
(COPD), car pul nonal e andl mondsxbstitated]idisubstituiéd oc tresubstitutée bpdXst i t uent s
of the novel pharnmaceutica INERRT { O renp l mnistered in
conbi nati on However, they ?gg al soﬁpé’ gﬁ‘lﬁ“d@ﬁ?‘(‘ﬁ?%\?ﬁg 'y at the sane
time or successively. The CRONMI SOxAsor BEDRNSA' o a set (kit) consisting
of separate packg,of (a) aﬂ;_éf_@ﬁmﬁ/e anount of
4-[ 4- (3-chl oro-4-net hoxybenz$| am no) benzo30 .
t hi eno202, 3-d] - pfri nmi dm 2- (B flQy4ne s AFINSNEG & wvel'a alky RAWBS ani ne
salt, and (b) an effectivei@amedrbopfatémsantithronbotic. 35 The set
conprises suitabl,e containers uch boxes. indivi | _bottle bags or
anpoul es. The sefa‘ may, for 'S¢ P‘érfe gﬁﬁpfr%%d 8%53&%'&33H§r9€dm%i'1%\/\o
02/ : 49649 PCT/ EPOL/ 13913 - g8rbon atoms,

Het is @ monocyclic or bicyclic, saturated, unsaturated or
. 25 aromatic heterocyclic radical having from 1 to 4 N, O
and/or S atoms, bonded via N or C, which may be

unsubstituted or substituted by A,

X 1S -(CH2)n-Y,
N N
4
30 {—< “
Y is COOA or N
A
Hal is F, Cl, Brorl,
isOor1,
35 n is1,2, 3 4, 50r6,

is0, 1o0r2,



each containing an effective anount of

4-[ 4- (3-chl oro-4- net hoxybenzyl am no) benzot hi eno-[ 2, 3-d] -pyri mdm 2-yl]cyclo
hexanecar bexyi2i4064ci d, et hanol am ne salt, and of the anti por@ronoiisesin

di ssol ved or lyophilised form 5 The ipgf@tion also relates to a set (kit)
consi sting of separate packs of (a) an fective anmount of

4-[ 4- (3-chl oro-4- net hoxybenzyl am no) benzo

t hi eno-[ 2, 3-d] - pynm di n- 2-yl ] cycl ohexanecar boxylic acid, ethanolanm ne salt,
10 and (b) an ef badtheie phammadeuticatly talbcitedisaits agdrsobtatedhe set conpri ses
sui tabl e containers, such as boxes, individual bottles, bags or anpoul es.
The set may, for exanple conpri se separate anpoul es 15 each containing an
effective anﬁmntcompo&ndspﬁﬂﬁﬁkmmu&rb 4- et hoxybenzyl

am no) benzot hi eno-[ 2, 3-d] - pyri m di n- 2-yl ] cycl ohexanecar boxyli c acid,

et hanol_ am ne salt, and of the calciu oni st in dissolved or
Iyophiﬁised form 20 The invention aﬁ ,;%gates to a set (kit) consisting
of separate packs of (a) an effectiégza punt of

4-[4-(3-chl oro- 4- net hoxybenzyl am noybepzg
thieno-[2, 3-d]-pyrimdin-2-yl]cycl ohexp ar boxylic acid, ethanol am ne
salt, and 25 (b) an effective anowy prost agl andi n or prostagl andin
'
i

derivative The set con% Wﬁr e contai ners, such as boxes, individual
bottles, bags or anpoul he Ay, forR"exarrpI e, clorrprl se separate
ampoul 8 each containing an effec

4-[ 4- (3-chl oro-4- net hoxybenzyl 30

e amount of of
3
i no) benzot hi eno-[ 2, 3-d] - pyri m di n- B yl ] cycl ohexanecar boxylic acid,

ﬂanol am ne salt, and of the pr taghéndl n or prostaglandin derlvatlve in
di ssol ved or Iyoph| lised form Th Afivention furthernore relates to the use
of of 4-[4-(3-chloro-4 35
nmet hoxybenzyl am no) benzot hi eno- [2
acid, d®hanol anmine salt, for -
021 49649 PCTI EPOthl&Q_’LBX__ZI\Q_i 5
congestive heart failure (CH hroni c* obstructive pul nonary di sease
(COPD), cor pul nobnal e and/or dexgyocardiac insufficiency. 5 The invention
furthernore relates to the use of a pharmaceutical preparation conprising
at |east one phodpWhifirest erase V inhibitor and at |east one prostaglandin
or pr osi@ggl andin derivative for the preparation of a nedi carrent for the
oral tr28at nent of_,pul m)n ert |on C estive h fallure (CHF),
chroni ¢ obst ruct Rve pul$HB %’?55 {iln?@ Ofn '8& 'S_LEUB?E}% % andi or
dextrocardi ac i nsuffi cl-@(rd\VH)MHdeudmmdy%lewbeahbnmm‘qthaEdrbqserMe, given in

Cln the follow ng exarrgbelrsc mer@j@@ﬂalqg&; ?Jew coff@Nordpat water is

u

t".

pyri m di n-2-yl ] cycl ohexanecar boxylic
pgr ation of a nedi canent jfor WO

added i f necessary, 2 and |ng on he constitution
of the final 15 pr oductamlﬂ@-Pé@tte§bm@§f@¢P|NHCé(c !7';, the mxture is
(ﬁracted wi th ethyl
25
N NH
R ST
N.
HN or N=
30 0 CH, '

and which may optionally be substituted by -A, -OR>, -N(R®),,
-NO,, -CN, -Hal, -NR’COA, -NR°COAr’, -NR°SO.A,
-NR®SOAr", -COOR®, -CON(R®),, -CONR®Ar’, -COR®, -COAr’
or S(0O)nA,;

R? is -N(R®),, -NR’COA, -NR’COAr or -NR°COOR®;

R® and

35



acetate or dichloronethane, the phases are separated, the organic phase is
dried over sodium sul fate and evaporated, and the product is purified by
chr omat ogre@woeesi | i ca gel andl or by crystallisation 20pWrEPoFp®es ronetry
(M5). EI (electron inpact ionisation) _I\/g FAB (fast atom bonbardnment) (MtH)+
Exanple 1 25 Met hyl 3-(4-chl orobenzot hi %o- [2,3-d]-pynm di n-2-yl ) propi onat e
[ obt ai nabl e by cyclisation of nethyl

2-ammo- 5, 6, 7, 8-t et rahydr obenzot hi ophene- 3car boxyl at e usi ng net hyl

3- cyanopr opi onat R, dehiydiependentiyof orsé agother fare -#hdAstORBGMERT), chl onnat i on

usi ng phosphorus oxychleni d i hylarAe] ENT=L
3-chl or o- 4- net hoxybenzih(P ?ﬁ’?«ﬂj’(ﬁﬁi’ '}(#%@Q]ﬁe D pr‘rr’olr\j%a%p‘aree 30 stirred
at 110 for 5 hours The-NBISQAr,i-€QRRHV-EONER R, tEONRArureORS, stBAEct ed t o

conventi onal work-up, ' | A-
3-[4-(3-chl oro-4-get ho%@gﬁgy@rﬁ%gbenzg hi.eno- [_2, 3-d] - pynm di n-2-yl ] pr opi
onate & a col ouR’ess @i, -AA5CHRIN G0 -CLERRIGRU0f A" WO U2/ 49649

PCT/ EPOL/ 13913 - 80O apigt h et hyl

2- (4-chl or obenzothi eno- 3-dl-pynm di n-2-vl) acet at i t.hyl

314 (3ol or o aRret horpheroapaf REYHe ARk LG o Ay CRaRF ™

pyri m di n- 2-yl ] aB8t at eisSHAm#; ogous reaction of 3, 4- et hyl enedi oxybenzyl amre
ith t hyl 3-(4~chl i 53- - opi t i
methyl 314 (3, 2550t nyloniar IR ARONR Sar;@(g?’é\*[-“ﬁ?'éﬂﬁﬁ%'%@-&fp' N I
pynni dilf- 2- yI ] pr ¥¥i onatse-(CRORARal-O§HIR 1 dadphenyiene; AS-phenylaaehy|

4- (4-chl or obenzot hi eno-¢@&R%;-d] 4nyidrishe 0P W-b@éﬁ%éﬁé-@(RF)éf%S met hyl
- [ 4- ( 3- chl or o- 4- pet hox &&%%l am no) benzot hi eno-[2, 3-d] 1
imdin-2-yl]bityrate 7 @(yUs reacti on of 3, 4-nethyl enedi oxybenzyl am ne
w th nethyl 4-(4Achl or ghaiRgidhdvieg froh?1 3o @D-qaybomatbms AnyWhithibypeatre gi ves 20

met hyl 4-[4-(3, 4- et hy i O 1 t I - - d]
pyrim di n-2-yl ] butyrat Lﬁgiﬂg %é@ﬁgwég@% F%Q%‘&B)&'B §E%vét5ﬁ%rf%ttﬁ’yl

5- (4- cHiSor obenzot hi eno-CH=8Ht|grpyp$ andiimagditionvegreriatoe’ bl atomsmpal e
5-[4-(3-chl oro-4-netho i no) benzot hi eno-[ 2, 3-d]

pyrim di n-2-yl]vai erat gé.(ﬂ%\g%ﬁ/g orpﬂs reaction of = _

3, 4- met hyl enedi oy benzi8 Ritgmd ogmaphthyl, each of which is unsubstituted or

monosubstituted, disubstituted or trisubstituted by -A, -Ar’,
Het, -OR®, -N(R®),, -NO,, -CN, -Hal, -NR°COA, -NR°COAr,
20 -NR®S0,A, -NR’SO,Ar", -COOR®, -CON(R®),, -CONR®Ar",
-COR® -COATr" or -S(O).A,
Ar’ is phenyl or naphthyl, each of which is unsubstituted or
monosubstituted, disubstituted or trisubstituted by -A, -OR®,
-N(R®)z, -NO,, -CN, -Hal, -NR°COA, -NR°SO,A, -COOR®,
@® _CON(R®), -COR®, -SO,NR® or -S(O),A,
Het IS a monocyclic or bicyclic, saturated, unsaturated or
aromatic heterocyclic radical having from 1 to 4 N, O and/or
S atoms, bonded via N or C, which may be unsubstituted or
monosubstituted, disubstituted or trisubstituted by -A, -OR®,
30 -N(R®),, -NO;, -CN, -Hal, -NR°COA, -NR°SO,A, -COOR®,
-CON(R®),, -COR®, -SO,NRS8, -S(0),A and/or carbony!
oxygen;
Hal is -F, -Cl, -Br or -,
is0, 1,2, 3 40r5;
35 m isOor1;
n is0, 1o0r2,



wi th nmethyl 5-(4-chlorobenzothieno-[2,3-d]-pynmdin-2-yl)valerate gives
met hyl 5-[4-(3, 4- et hyl enedi oxybenzyl am no) benzot hi eno-[ 2, 3-d]
pyri m di n-Roywhlsy@doer at e. 35 Anal ogous reaction of "A" Ve ti2pd 0 3993
PCT/ EPOL/ 13913 -51 with nethyl 33 -
7- (4-chl or obenzot hi eno-[ 2, 3-d] - pynm di 'n-%-yl ) hept anoat e gi ves net hyl
7-[4-{3-chl or o- 4- nmet hoxybenzyl am no) benzot hi eno-[ 2, 3-d]
pynm di n- 2-yl ] hept anoat e. 5 Anal ogous reaction of
3, 4- et hyl enedi ozd énesiy bhatneceutichllyrtdiéidted salts and solvates,
7- (4-chl or obenzot hi eno-[ 2, 3-d] - pyri m di n-2-yl ) hept anoat e gi ves net hyl
7- (4- (3, 4- net hyl enedi oxybenzyl am no) benzot hi eno-[ 2, 3-d]
pyri m dm 2- yb) hepompouands ofl hefioamolgolus reaction of "A" with nethyl
2-[4- (4-chl orobenzot hi eno-[ 2, 3-d] - pyri m di n-2-yl ) cycl ohex-1-yl ]acetate
gi ves 15 net hyl 2
2-{4-] - (3-chl oro-4- met hoxybenzyl antng
| ohexyl - 1-yl ~acet at e. Anal ogous react
20 with net hyl
2- [ 4-{4-chl orobenzot hi eno-[ 2, 3-
gi ves net hyl R' W
2-{4-[4-(3, 4- net hyl enedi oxybenz{| ap¥' no) benzot hi eno-[ 2, 3-d] pyri mi di n-2-yl]cy
cl ohexyl - 1-yl }acet ate. 25 Anal ogous Reaction of benzyl ami ne with nethyl
3- (4- cAPor obenzot hi eno-[ 2, 3-d] - pyri m di n- 2-yl ) propi onate gi ves net hyl
3- (4- benzyl am nobenzot hi eno-[ 2, 3-d] - pynm di n-2-yl ) propi onate, 30 with

t hyl 4- (4-chl oloWBi#Hot hi eno-[2, 3-d] - pyri m di n-2-yl ) butyrate gives nethyl

4-benzyl am noénzot [y gyl &r Aaphtyy ldathdfRvrich i9 Sudstit@e@.bywi th net hyl
5- (4- chl or obenzot hi eno- é’ﬁﬁ"’?‘h" pw i di n-%-q\:kéval erate ghvgg 3 t hyl
5- (4- benzyl ani nobenzot Hr €N 123} (ﬂ'qrpbgﬁ%i $¢ 08 MpResybstitiited by - 21 49649
-CO-[C(R").],-Ar’, -COOA, -OH or by a conventional

Q)

enzot hi eno-[ 2, 3-d] pynm di n-2-yl ] cyc
of 3, 4- net hyl enedi oxybenzyl am ne

(i m-difn- 2-yl)cycl opex-1-yl Jacetate

15 amino-protecting group, -NHG(=NH)-NHa, ~CON=C(NH.)»,
\'/N N
N|\0\>—‘CH3 or I >—_—_o
20 ©
and which may optionally be substituted by -A, -OR>, -N(R®),,
-NO, -CN, -Hal, -NR°COA, -NR°COAr’", -NR°S0O,A,
-NR®SO,Ar", -COOR®, -CON(R®),, -COR’, -COAr or S(O)A;
® R®  is-S(0).A, -CFs, -COOR’ or -OA;
R® and
R*, independently of one another, are -H, -A, -OR®, -N(R®),,
-NO, -CN, -Hal, -NR°COA, -NR°COAr’, -NR°SQ.A,
-NR°S0Q,Ar", -COOR®, -CON(R®);, -CONR°Ar’, -COR’, -COAr"
30 or -S(O)nA;
R® and
R® independently of one another, are -H, -A, -[C(R'R%)].Ar’ or
-[C(R'R®)]Het,
R’ and
35 R® independently of one another, are -H or -A;

=

is -[C(R°R®)]nCONR®[C(R°R®)];- or
-OC(R°R°)CONR’[C(R°R%)]:-,



-52 Anal ogous reaction of "A" PCT/EPO1/ 13913 with net hyl

4-{4-chl orobenzot hi eno-[ 2, 3-d] - pyri m di n-2-yl ) cycl ohexanecar boxyl ate gi ves
5 et hyl 4wpa2(48649hl or o- 4- met hoxybenzyl am no) benzot hi eno- PETAPAI/13913

pynmi di n- 2-yl ] cycl ohexanecar boxyl ate angreaction of

3, 4- et hyl enedi oxybenzyl am ne gi ves net hyl

4-[ 4- (3, 4- et hyl enedi oxybenzyl am no) benzot hi eno-[ 2, 3-d] 10

pyri m di n-2-yl ] cycl ohexanecar boxyl ate. Exanple 2 Mt hyl

3- [ 4- (3- chl or o- 4Anet hoisydlleyl having fionbe ez 30 lsagran fnss, dh which one or

pyri m din-2-yl ] propion [ j ' n t hyl ether,
32% NaCH i s added, andﬁ%cﬁcﬁdi?@%h:é?d%ét {éﬁ%e%datﬁy ?18'1 ?ga? gﬁjg?f After 20%
HC has been added, thEC*ﬁrQi‘blgéOlilFés and ipadditonifiam diter Hrﬁiﬁ@ﬁﬁﬁ‘h\é eAddi ti on
of petroleum ether givgplacedb

Coni ¢ Bei d, m p. A et ﬁ’*}%@ﬁ%'@ﬁﬁ‘g?ﬁ@f”zc’bh' Wien s drsstifed il MY IPreP

i sopropanol, and et hanoicacsulestitatesid destibstiiyysd at trisudistitutedjby e, Ar

3-[4-(3- chloro4rretho e ba b ot n 2 y 2y|]prop
i oni ¢ acid, ethanol arméxs h@é ’Zg( e W‘? &Ne ﬁa N%’sg éAPaf\le ai ned
anal ogously: 4-[4-(3- chR(ﬁQzAl hﬁﬁ@eﬁ\berﬁ? otCHDNRoA[,Z

3 d] pyrimid i n2-yl]btoR i CEAHLSOINRS, Zgﬁg)nm r@m@ (@yime salt, mp. 150;

5 [4 (39%hi or o- 4ARet hol®yRREMY PERPRRY Wk PRGDIAT AYRCh I8 WnsHbsHHediofi n2- yI ] val en
C Eizl ((13 21 p. tﬁlP eéhamln@subma@d d;)mtlﬂﬁéd or trisubstituted by -A, -OR2 1 but

met hyl enedi o zy, 0 i n2-yl]butyr
6 aci d, hydrochl ori dew&fg '9@5 r@% W%%mé‘%éﬁ%mé 13 -53 The
foll owi ng car boxyl i c acCQAN (Bl e -COR{ F3Q.NRAbOEN@)A, from the esters |isted
in Exanple 1

[ 4- (3-chl oro-4- rret hox %g}?yolcgchc ) %'CKCI Cf ﬁaturate[d2 ugs%t]uratepl% din 5
1] ad@tic acid, aromatlc heterocychc radical having from 1 to 4 N, O and/or

2-
2-y
3-[ 4- (3, 4- net hyl enedi osyé:@méybaﬁaéw»wmtdﬂlmeh Infay3bél LinBub st idor
2- yI]proplonlc aci d,

5-[

4- (3, 4- et hyl enedi omgﬁf??tgm%ﬂb%ﬁ’fmhﬁ?%%trl!sé’b\?t't}]te‘ﬂﬂ'l A PR’
N(R"),, -NO,, -CN, -Hal, -NR'COA, -NR’SO,A, -COOR’,

-CON(R"),, -COR’, -SO,NR’, -S(0),A and/or carbonyl

20 oxygen;
Hal is -F, -Cl, -Br or -I;
| isOor1,
m is1or2;
n is0, 1or2;
. 25 and their pharmaceutically tolerated salts and solvates,

p) compounds of the formula |

R4 @
5
30 1 R
R AN Y\N/l\U/V\W N_O

35 in which



2-yl]valeric acid,

7-[4-(3-chl oro- 4- met hoxybenzyl anmo) benzot hi eno-[ 2, 3-d] -pyri mdin
2-yl ] hept awoioe/49669d) 15 PCT/EP01/13913
7-[4- (3, 4- et hyl enedi oxybenzyl am no) beng®t hi eno-[ 2, 3-d] - pyri m-di n
2-yl ] hept anoi c acid)

2-{4-[4-(3-chl oro-4-net hoxybenzyl am no) benzot hi eno-[ 2, 3-d] 20
pyrimdin-2-yl] c&cl ohexyl - 1-yl }aceti c aci d)

2-{4-[4-(3, 4- met Ryl enelélld)xﬁ)bEn@ﬂ a(aﬁopﬁﬁﬂﬂz)ﬁ-ﬁre“lie [HEQHA, NHCOOA,

pyri m di n- 2- yI]Cycl Ohe %éﬁ%j @:(}WH §|§H2, ;%gﬁH]SA CINHINH,,

3-(4-benzyl am nobenzot r| m I Nn-2-y I c acid

4- (4- benzyl anmobenzot hCEMdW"iASCHf antﬂN Moﬂ- QR d,

Z Ej ?eng: gmogepéfthgc BMEINGCBOAL CIPISJHH(DAdGIIQI-r*]I}NI}IMHzeCM-I NHdABO

2-yl]cycl ohexanecar box@/ﬁ@i@gb@%&t%wpé Qﬁ‘ilﬁ'{hﬁjﬂb&{é@ﬁm Ar

4- [|4] (3, I4 Lret hyl enegl oﬁﬁmcm-ﬂﬁqbﬁﬂzet m}é@ENI-FI]NI-:Bz NH(DWI-HB]NI-tEG\?\D(IZ\gzl 0645
2-yl ] cycl ohexanecar boxjy Tgﬁﬂ {)@]_g?w{%g@pt mp.|14 . 4964

-54 Exampl e 3 PCT/EPQOL/ ure of nmeth
4- ( 4- chlmérobenzoRﬁl enols[ 2 08 ofp-q5yNeNE A GF2- %ﬁgrﬂé@@éaﬁ%b@f*ate ("B"},

B P 6ot ot r ahydr obanzp o anoSPAFE GORHAC TN CibNt s, CHNREOR f

foll 0\/\38 by chlorinati éh‘ Méﬁogﬂ'}rﬁ)ﬁﬁg (g}i'yg% 8%%?@% ranme, and 1.5

g of 3-chl oro-4-nmet hoxgoeNEylca8®,NHA20 M of N-nethyl pyrrolidone is heat ed

@ (1005 o e P ERGIRAR e o' e o

benzyl am no) -[ 1] enzotSHﬂ;er-(szB AN, - () irHet n{ QHy) - 6O0Rat e, m p. 203204
~(CH2)m-CONHR’, ~(CHa)n -S(O)mA, -(CH2)e-NH;,

CHa)o-NHCOOA, -(CH,),-NHCOA, -(CH,),-NHAr,

CHaz)o- NHC[NH]NHZ -(CH2),-(C[AJOH)-A, -(CH,),-OH,

CH,),-OA, -(CH,),-OAr, -(CH,),-OHet, -(CH,),-OCOOA,

CHa2).- OCOA, -(CH,),-OCOAr, Ar or Het,

8§ -(CH,),-COOH, -(CH,),-COOA, -(CH2),-COO(CH2),Ar

20 Ar, Py or R?,

is OH, A or Ar,

1s H, A, Ar or Het,

is CO or CHj,

is NH, CO or O,

is a bond or CO,

is CHor N,

is a bond or CH,, CO or SO,,

is1or2,

is0, 1o0r2,

151, 2, 3,40r5,

is2, 3or4,

1s alkyl having 1 - 20 carbon atoms (linear, branched or

cyclic), in which one or two CH, groups may be replaced

by O or S atoms or by -CH=CH- or -C=C- groups and in

35 addition 1 — 7 H atoms may be replaced by F,

15

-(
~
~
-

A
]

A A
~ o

30

>T 0 35 <KXs<C



Anal ogously to Exanmple 2, 1.2 g of the ester give 1.0 g of

4-[4-(3-chl oro-4-nmet hoxybenzyl am no) -[1 ]-benzothieno-[2,3-d] 15

pyri m di n-@oyiz]4bm20| c acid, ethanolam ne salt, mp. 189-e00/EPAIEIIOZOUS] Y
to Exanple 1, "B" and 3, 4-net hyl enedi oxybenzyl ani ne give nethyl

4-14-(3, 4- rret hyl enedi oxybenzyl am no)-[1

] - benzot hi eno[ 2, 3-d] - pyri m di n-2-yl ] benzoate, and ester hydrol ysis thereof
gi ves 20 4-[4-(3, 4-net hyl enedi oxybenzyl am no)-[1

] - benzot hi eno- [ 2AB- d] pisrphergi or ﬁaplhthbbrezachcofadiich Issunsulpstibdéd orm p >260.

he fol | ow d
2 T (s o oo ot nooRERARIAE PR R maugsa v

pyri n di n- 2-yl ] phenyl a€kt.i ldaa&A, OCth 3t PdNEaISONHH, SONA2.and

]4 Lgnggt ﬁl gﬁgh%/lzegegi gﬁ?@ﬁ,;&i‘éﬂ%&%ﬁ gyﬁ(%?(? ga%c?og hanol anm ne salt,

mp. 282. 30 Exanple 4 O O

3-[4-(3- ghl 030-14-2mat hpgﬁm?HZWg?f)@aq%K&ﬂ%iewzd?Hmdd! n-2-yl ] propi

onic acid an eqwﬁ §2 %@E!H |§% ebgar% NiEd in

di chl oronet hane for 2 ! 1 ’ 3-[4 35

(Iﬁ| chl gr 0- 4- Vrr\%t gg?iggzi@lmbﬁ hkb')Aqet%Hb hrNAﬂ--[QHa)mdﬂI;I@ygm d![ n- 2[ ]}/I ] pr gpl o?yl

chl ori de. C'?ﬂﬁ?@é oduct is transferred into
E(e “ture %\ég(sb’i-b? ﬁ(’?@dﬂ

aqueous ammoni a, and t or one hour and subjected to
conventlPonal wor k- up, HCOO-(CHz)mAr,

3-[4- g3ch|50rE§ 4- eret goi Mm@@-g@tﬂﬂglmétef(@ﬂz%-ﬂaﬂ]-(@?‘IE)m?HdI nI 2I yl'] propi
am de. a e u of oxa

a oride are d|n250| vedNi%g? Qgtﬁb‘“?l @@15%%{&'@@#\/%%@? y

3-[4- (3-chl or o- 4- met hoKYNEINKHOETEINHINHCOOA or C[NHINHCOOA,

benzot hi eno-[2, 3 - PYT. é £”n§H cchYA J)'?%%x?blﬂ?%ona?téos ub@g{&r%@e& The m xture

is stirred for a turther one I ves

3-[ 4- (4éhl or o- 4- met hoxaB¥nale betereoystia Fadispkhaving fromy] 19y4rh«h @m 2-yl]-propio

nitrile. 15 Exanple 6 Bﬁél&'S)Qtoﬁ{s %ﬂd@@rvra?ﬂm'\ﬂﬂlcﬁ% BeR)A-I M di ne

derivatives with 3, 4et hy|l enedi oxybenzyl anme anples 1, 2
and 3 gives the foll OV\PH g yNpgo |§utga dlsugstltutgd trlsu%(stl

4-[ 4- (3, 4- et hyl enedi oxjthedzy tetrasubstiened blyi £ roF |, Had- OH; 0M804A)- 2yl ] butyric
actd, 3L (3, 4 ethyl eapsl N §eAYSBINAL) SEINARN ST, NP, Ny | m di n- 225
5I [ 4- l(gf)ﬁcegg?/genggl ox?@enwﬁc‘él'rhﬁ)nbl)-méoNhiQﬂih@Aﬁ NH§G§A pYINB0OdAN- 2
2 2, 2 2 2
CHzNHCOOA, NO, CN, CSNHz, [NH]SA, C[NH]OA,
C[NH]NH,, CINHJNHOH, C[NHJNHCOOA,
‘ 25 C[NH]NHCOOAr and/or carbonyl oxygen,
Py is 2-, 3- and/or 4-pyridyl, unsubstituted or monosubstitu-
ted or polysubstituted by A, Hal, CN, CONH,, CONHA,
COOH, COOA, CHzNH,, CHNHA, CH,NHCHO,
CH,NHCOA, CH,NHCOOA, CH,0OH, CH,0A, CH,0OAr,
30 CH,OCOA, NO,, NH,, NHA or NA,,
Hal is F, Cl, Bror|,

and their pharmaceutically tolerated salts and solvates,

q) compounds of the formula |
35



yl ] hept anoi ¢ aci d,
2-{4-[4-(3, 4- et hyl enedi oxybenzyl ammp) benzot hi eno-[ 2, 3-d] - pyri m di n2-yl ] cycl
ohexyl - 1- ywiopeeios aci d, 35 WO 02149649 PCTI EPO1/ 13913 poG/EP01/13913
4-[4-(3,4-ethy|enedioxybenzylannn)benzogpleno [2,3-d]-pyrimdm2

yl ] cycl ohexanecar boxylic acid, 4-[4-(3,4-ethyl enedi oxybenzyl am no)-[1

] - benzot hi eno-[ 2, 3-d]5 pyrimdin-2-yl]benzoic acid, deconp. 220-230,

4-[ 4- (3, 4- et hyl enedi oxybenzyl ami no)-[1

] - benzot hi eno-[ 2, 3-d] pyri ni di n- 2-yl ] benzoi c (
252; 10 4-[4-(3,4-ethy|enedioxybenzy ammo).-[ 1

(d, ethanolamne salt, mp.
Penzot hi eno-[ 2, 3-d]

4- [4 (3, 4-di chl orobenzyl am po

5t hi é‘ho [%Nl -pyrlmdln 2-yl] butyr
aci d, 3-[4-(3, 4-dichl or obdhzy )berﬁaothHano [2,3-d]-pyrimdin-2-yl]2
propio c acid,

5-[4- (3, 4-di chl or obenzyl am no) benzot hi eno-[ 2, 3-d] - pynm di n-2-yl] valeric
acid, ethanolame salt, mp. 160; 25

7-[4-(3, 4-di chl oippfety| am no) benzot hi eno-[ 2, 3-d] - pyrim din-2-yl] heptanoic
aci d,

2-~4-[4- (3, 4-di cﬁ orobé%fgll-l&)ﬁml}*beﬁz% ﬁP%‘(_)Iz)EZ'Ny%(fW)FNHZ(? I n-2-yl]cycl ohex

yl-1- y[’;}oacetl ¢ acid, 36C(=NH)-NH,, which may also be monosubstituted by -OH,
4-14- (34 dlchlorobenzy ) 2-yl]
cycl ohexanecar boxyl iC adgleg}dﬁ l@@?? ?*ﬁ?w‘\iz« 38enzy rﬁmﬁo é-Wt[ 1

bbenzot hi eno-[ 2, 3-d] - 2 -GO0A.I- 6@'&‘%4 COOA ror
Me o)
N
YYWXY
15 by
R? is H or COOA,
R® is unbranched, branched or cyclic alkyl having 1-20 carbon

atoms, in which one or two CH; groups may be replaced by O
or S atoms, or is Ar, Ar’, X or Hal,

20 R* is phenyl which is monosubstituted by S(O) A, S(O)NHA,
CF3, COOA, CH;NHA, CN or OA,
)Q(AK
/
H 0
0]
® =

R® is -CHals, -O(C=0)A or

Ar 1S phenyl or naphthyl, each of which 1s unsubstituted or
monosubstituted, disubstituted or trisubstituted by A, OH,
OA, NH,, NHA, NA;, NO,, CF3, CN, Hal, NHCOA, COOA,
CONH,, CONHA, CONA;, S(O),A, S(O)nNH,, S(0),NHA or

30 S(0)NA,,
Arf is ~(CHy)n-Ar,
Het iIs @ monocyclic or bicyclic, saturated, unsaturated or
aromatic heterocyclic radical having from 1 to 4 N, O and/or
35 S atoms, bonded via N or C, which may be unsubstituted or

substituted by A,



WO 021 49649 PCT/ EPUL/ 13913 -57 4-[4-(3, 4-di chl orobenzylam no)-[1

] - benzot hi eno-[ 2, 3-d] -pyrimdin-2 yl]phenyl acetic acid. Anal ogous reaction
wi t h 3- chl woskvedshoxybenzyl am ne gives the followi ng 5 ceom@ERId$3913
4-[4-(3-chl oro- 4- et hoxybenzyl am no) benzgghi eno-[ 2, 3-d] - pyri m dm 2

yl ] butyric acid, 10

3-[4-(3-chl oro- 4- et hoxybenzyl am no) benzot hi eno-[ 2, 3-d] - pynm di n- 2

yl ] propionic acid, i

5- [ 4- ( 3- chl or o- 4Aet hoxisbldrorydrédoname)esk randiieshar- §y2lie-atiy pring ti2h- 2
yl]valeric acid, 15

7-[4-(3-chl oro-4-et hox;c/:%%br?zn ?tgm?b) benzot hi eno-[ 2, 3-d] - pyrimdin-2

yl T heptanoi c aci & 2- {18 {{@HzB-¥hl or o- 4- et hoxybenzyl ani no) benzot hi eno- [ 2,
3-d]-pynm din 20 2-yl]cycl ohexyl -1-yl }acetic acid,

4-[4-(3-chl oro-4-ethoxybenzyl am no) bgpzot hi eno-[ 2, 3-d] - pynm di n- 2

yl ] cycltohexanecar boxylic acid, P 4>(3- chl or 0- 4- et hoxybenzyl ami no) -[ 1
] - benzot hi eno-[ 2, 3-d] pyri m di n- efdzoic acid, mp. 185-187,

4-[ 4- (3-chl or o- 4- et hoxybenzyl am no) N] - benzot hi eno-[ 2,

3-d] pyrim din-2-y ] phenybegshi ¢ achd. 30 Anal ogous reaction wth

3-chl oro-4-i sopropoxybenzyl ani ne gives the follow ng conpounds
4-[4-(3-chl oro- 4J‘F%opr &pbxGhdHAf1lani no) benzot hi eno-[ 2, 3-d] 35

pyrim d1ion- 2-yl]bytyricifigi@,3 4 50r6,
m IsOor1,
. K 1s0, 1 0r2,
| 1s0, 1,2, 3or4,
and their pharmaceutically tolerated salts and solvates,
15
r)  compounds of the formula |
R3
E
-
D~ 5
20 W R
R’ R® R’ |
In which
® = _D=E- is -N=C(NH,)- or -C(NH,)=N-,
R'and R?, independently of one another, are H, A, OR®, N(R®),,
NO,, CN, Hal, NR®COA, NR°COAr’, NR®SO,A,
NR®SO,Ar", COOR®, CON(R®),, CONR®Ar, COR’,
30 COAr or S(0O)nA,
R® is SO2(NR%),, S(0).A, CF3, COOR®, OA or CN,
R*and R®, independently of one another, are H, A, OR®, N(R®),,
NO,, CN, Hal, NR(COA, NR°COAr’, NR°SO.A,
. NR°SO,Ar", COOR®, CON(R®),, CONR®Ar‘, COR’,

COAr or S(O)nA,
R® 1s H, A, [C(R))2).Ar or [C(R"),].Het,



WO 02/ 49649 PCT/ EPU1/ 13913 -58
-[4-(3-chl oro-4-isopropoxybenzyl am no) benzot hi eno-|[ 2,

d] pynmi dwod2ubddspr opi oni ¢ aci d, PCT/EP01/13913

[4-(3-chl oro-4-isopr opoxybenzyl am no_)ég;enzot hi eno-[ 2, 3-d] 5
ynm dm 2-yl ] val eric acid, ethanolamne salt, mp. 130;

[4-{3-chl oro-4-i sopropoxybenzyl an no) benzot hi eno-[ 2, 3-d] pyri m di n-2-yl ] he
ptanoic acid, 10 2-{4-[4-{3-chloro-4-isopropoxybenzyl am no)benzot hi eno-[ 2,
3-d] pyrim di n- 2RY1] cycl ohexyor A; yl }acetl c acid,
4-[4-(3-chloro-4-isopr opoxybenzyl am no enzaot hi ;eno- b B dJ Férl mdi n-2-yl]cy
cl ohexanecar boxyW ¢ aci d, |$ECQN RAC(RY)EOMNRSIQ(R® Mpr SRR OEGONRT no) - [ 1

3
3-
5-
p
7-

] - benzot hi eno-[ 2, 3-d] pyri PR R R for 240-241 ,
4-[4-(3-chl oro-4-isopropo 2' i[kj( n]%" @N gcﬁ |eno [ 2,3-d] 20
pyri ni di n- 2-yl ] phenyl acet |'@Q&B CQNR l' WO 02/ 49649 -59 The exanpl es

bel ow el ate to Rhar nmaceut. c re ection vials
PCT/ EPOL/ 13913 5™A sol uti o %@d 2 @rFaéB?ri‘\?gg)’FﬁdPé’Yﬂ'g’hP”Sfort he formul a
|, 100g of the antithr onbomﬂcncala@r@pgs wiay diesregiacadhyyl Oogred @hmeploat e in 3 |
of bidistilled water is a% zé ggghe& gnH?ﬁ ggp%ynhiyd ﬂqwt&% c acid,

sterile filtered, transfert® ron via ophi'I'T'Sed under
sterile conditions and seaMmay hﬂf@@iaQﬁdeW Fe condl t| ons. Each injection vial
contains 5 ng of each 10 active ingredient. | e B; Supp05|tor| es A

mi xturd0of 20 g &f an actie&henyt @anemthwt eﬁﬁﬁ OF&WIQI'I@H‘”S% Wted an 15

anltlt tgronbotlg wzh 100|g @rfm@ﬁwguwﬁutbal ans@bdtnthﬂéwogtr@hbeﬂmfw bytte{ i's
e pour e I NtO NnMou S (%) ory con ai ns
ng of each active ingr ‘E@ﬁ? &(Qzufﬁﬁﬂlaj oNR éb
NR COAr NR°SQ-A, NR6802Ar COOR?,
CON(R®),, CONR®Ar, COR’, COAr, SO,NR®
15 S(O).Ar* or S(O)nA,

Ar is phenyl or naphthyl, each of which is unsubstituted
or monosubstituted, disubstituted or trisubstituted by
A, OR’, N(R"),, NO2, CN, Hal, NR'COA, NR'SOA,

20 COOR’, CON(R"),, COR’, SO.NR’ or S(0).A,

Het is @ monocyclic or bicyclic, saturated, unsaturated or
aromatic heterocyclic radical having from 1to 4 N, O
and/or S atoms, bonded via N or C, which may be
unsubstituted or monosubstituted, disubstituted or
@ o5 trisubstituted by A, OR”, N(R");, NO,, CN, Hal,
NR’COA, NR’SO,A, COOR’, CON(R"),, COR’,
SO,NR’, S(0).A and/or carbonyl oxygen,

Hal isF, Cl, Brorl,
n is0, 1or2,
30
m is1or2,
| isOor1,

and their pharmaceutically tolerated salts and solvates,

35 s) compounds of the formula |



A solution is prepared from1l g of an active ingredient of the formula I, 1
g of an antithronbotic, 9 38 g of NaH2P04 ~ 2 H20, 28.48 g of Na2HP04 ~ 12
H20 and 0.wo0@2@d64benzal koni um chl oride in 940 nm of bidi seCT/ERG/Ater. The
pH is adjusted to 6.8, and the solutiaoyds nmade up to 1 | and sterilised by
25 irradiation. This solution can be used in the formof eye drops Exanple
Do Gntnment 500 ng of an active ingredient of the formula | and 500 ng of
an 30 antithronbotic are mxed with,99.5 g of Vaseline under aseptic
conditions. Exanple E: TabletgpA mXxture of 1 kg of an active ingredient of
the formula I, 1 kg of af 35 antithronbbtic, 4 kg of lactose, 1.2 kg of
potato starch, 0.2 kg of*tsal ? . @‘\Qf rragnesi um stearate is pressed
to give tablets in a convent] ona 02/ 4661dPETTEPHL/ 13913 - 60 nmanner
in such a way that each tablet contai@s 10 ng of each active ingredient.
Exarrplg F: Coated tablets 5 Tablets are pressed anal ogously to Exanple E
and suBsequent | yinogaiced i n a conventional manner with a coating of sucrose,

potato starch, tglc, tiﬁ@ﬂﬁ?ﬂéhp%l,"é’é‘cﬁ@hﬁ*i@ﬁ%ﬁn@bmlﬁs 2 kg of an
0

active ingredient of t mul @ | "and 2 kg,of an antithropbotig are

i ntroduced into hard g'@PﬁP?Lﬂﬁs%‘étﬁglﬂré%d)(sr\lbgt'%ﬁsgb{tﬂ%n Io%anﬁé#%ibn such a

way that each capsul e N@g;@Nngd@RFrgrQ;fore(zR?rh active ingredient. 15 Exanple

H. Anpoul es A solLution qf o tive.l |.e 0 rmula | and

1 kg of .an antit ronbolfiq'é’ ‘%rnf%ts’ %cﬁal%ﬁcﬁré‘fl\&rﬂ%%t@é syéstzlt[]gerqft?ye filtered,

transféPred into 20 anP&i) 8B;, N{RiphiArj Hetj cyaldaikyst@Nj COQRNdI t i ons and

seal ed under sterile ce@ﬂﬁh )ns. Each anpoul e contains 10 ng of each active
[ nha

ingredi ent . Exangge [ ation spray 25 14 g of an active ingredient of
e formula | an” 14 giSdt 0aA antithrombotic are dissolved in 10 | of

i sotonic NaCl sofuti onig gHethyldife, slict ey BeSmbhasabsitard orpdlycomrerci al Iy
b ayeg e Che nout roitged Bl T I RGR: ol En” B00RPR:°2" °°
15 CON(R%);,
or is piperidine-1,4-diyl,
W is Ar, Het or N(R?),
and, if E = piperidine-1,4-duyl, 1s alternatively R* or cycloalkyl,
is NH or O,
is unbranched or branched alkyl having 1-10 carbon atoms,
in which one or two CH, groups may be replaced by O or S
atoms and/or by —CH=CH- groups and/or in addition 1-7 H
atoms may be replaced by F,
Ar Is phenyl which 1s unsubstituted or monosubstituted, disubsti-
® == tuted or trisubstituted by Hal, A, OR?, N(R?),, NO,, CN,
COOR?, CON(R?),, NR’COA, NR’SO,A, COR? SO,NR?,
SOsH or S(O)mA,
Het is a monocyclic or bicyclic, saturated, unsaturated or
aromatic heterocyclic radical having from 1 to 4 N, O and/or
S atoms, which may be unsubstituted or monosubstituted,
disubstituted or trisubstituted by Hal, A, OR?, N(R?),, NO,
CN, COOR?, CON(R?),, NR°COA, NR?SO,A, COR? SO,NR?,
SO3H or S(O)mA and/or carbonyl oxygen,
Hal isF, Cl, Brorl,
n isOor1,
m 1Is0,1or2,

X
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spray shot (about 0.1 m) corresponds to a dose of about 0.14 ng of each 30
active ingredient. Exanple A': Injection vials A solution of 100 g of an
active ingvedisysao of the fornula I, 100g of the 35 cal ci woeBPEgOM3st and 5
g of disodi um hydrogenphosphate in 3 | of bidistilled water is adjusted to
pH 6.5 using 2N hydrochloric acid, sterile WO 02/ 49649 PCT/ EPQOL/ 13913 -61
filtered, transferred into injection vials, lyophilised under sterile
conditions and seal ed under sterile conditions. Each injection vial

contai ns 5 ng ofarepitieirgsHarmaceatica Vi tefdrated saltsngmeesdlvateSuppositories A

m xture of 20 g of an active ingredient of the formula I, 20 g of a cal cium
antagonist with 100 g of soya lecithin and 1400 g of cocoa butter is

mel ted, pour@ther prefenedl fastoana iahibiigeslare; fepexamplge hese@ppeunds y 10

contains 20 &&Cﬁbe@qﬁm@fg%\ﬁng ReLGHbRf Exanple C: Solution A solution is
prepargd from1 ive ingredient of th for la |, 1 g 15 of a
cal ci uth ant a@onl'gtwcbggf@%é%&fp%g S 5»8‘ » of Na2HP04 12 H20
and 0.1 g ofb)ber]rqukgrgmmwhqrpd |2n|"9éQ tﬂlnﬁ)é s5hi distilled water. The pH
is adjusted t I t|o d nd sterilised by
irradiation Gr)hl § %c?@?ﬁ?t&ikﬁ? éa%§2d| ﬁ% hgo #%?%18 ﬁ %Qg drops. 20 Exanple
D : Q nt nentd)500nr&P 6f798r2%ﬂﬂvpaga@9eﬂmen0 tef pagee 7 opage &3] and 500 ng of
a calciumantagonist are mixed with 99.5 g of Vaseline under aseptic

condltl ons 25 Exanple E : Tablets A m xture of 1 kg of an active ingredient
of t hel® or mPther praferigdsrorapeids aie seieetge o thmgmnﬁonsaﬂmss@‘ 1.2 kg of

potat o st ar clefifpofidd Heiruda Qn@[éb@dln kg of magnesium stearate is pressed
0 give tablets in a conventional 30 manner in such a way that each tabl et

ntains 10 ng of each active ingredient. 35 WO U2/ 49649 -62 Exanple F':
Coat ed t abl eTise PUENEEA Dréf@edlly relates to a formulation comprising

4-[4-(3-chloro-4-methoxybenzylamino)benzothieno-[2,3-d]-pyrimidin-2-yl]-
15 cyclohexanecarboxylic acid and physiologically acceptable salts and/or

solvates thereof and a calcium antagonist

Besides the free acid, the ethanolamine salt is preferred

Preference 1s given to calcium antagonists selected from the group con-
20 sisting of selective and non-selective calcium antagonists.

Preference Is given to selective calcium antagonists selected from the
group consisting of dihydropyridine derivatives, phenylalkylamine
derivatives, benzothiazepine derivatives and other selective calcium

‘ 25 antagonists.

Dihydropyridine derivatives are preferably selected from the group con-

sisting of amlodipine, felodipine, isradipine, nicardipine, nifedipine,

nimodipine, nisoldipine, nitrendipine, lacidipine, nilvadipine, manidipine,
30 barnidipine and lercanidipine

The phenylalkylamine derivatives are preferably selected from the group
consisting of verapamil and gallopamil.

35 The benzothiazepine derivatives are preferably diltiazem.



Tabl ets are pressed anal ogously to Exanple E and subsequently coated in a
conventional manner with a coating of sucrose, potato starch, talc, 5

t ragacant hwendaggse. Exanple G : Capsules 2 kg of an acti vecimgeedent of
the formula | and 2 kg of a cal cium antggol0 nist are introduced into hard
gel ati ne capsules in a conventional manner in such a way that each capsule
contains 20 ng of each active ingredient. Exanple H: Anpoules 15 A
solution of 1 kg of an active ingredient of the formula | and 1 kg of a
cal ci um ant agloaiothieri seléfive cdicibmoarsagbhists avat preferabbt raibdfradili | t er ed,
transferred into anmpoul es, |yophilised under sterile conditions and seal ed
under sterile conditions. Each anpoule contains 10 ng of each active

i ngredi ent 20he&xanmeatective ¢aitinmaantagosistagrelareierablyaselactedieom iog edi ent  of

the for”“' a CJ{J cé@dc&félﬁln@fofjerﬁﬂigﬁé,;{?%ﬁmlPﬂ@@fléﬁmé% dPetRgkikrg 1n 10 | of

| sot onj | ution tion i1s transtferred into commercially
avail a Ie spray containers with a punp 25 nechanism The solution can be

tS|0ray§d i nt ?Thémvambh méfemeblfy re@t@s &féa’dm&haﬁorﬁ abm@kisihgl n ) CorrleSponfls

0 a dose o LV njec i on
vials 30 A 561 8?&5‘?% Alg%t@m&ﬁ)%gﬁy%ﬁ}mgie ﬁséﬁx p[yEB] 5’5‘%” 100g
of the prostcyglameianecarimxybc agidoart phy&ohogmallyaacaapt%legsatls dnd/odi um

hydr ogenphos t pH 6 5 using
2N hydrachl O?c?\gé%glt %Sétfgﬂh & |€é?°t dr’e'e@%st’ﬁlﬁé sqlg?)rrggbaép%ﬁdnr})ect ion vials,

| yophi 1Psed derivaityer sterile conditions and seal ed under sterile

condi ti ons. Eé@lﬂesfﬂh@ﬁ’eb%ld"tﬁé AIRENABMINPs AW isHrefifdy. act i ve i ngredi ent .
02/ 49649 -63 Exanple B": Suppositories PCT/EPOL/ 13913 A mixture of 20 g

an active ingredient of the formula I, 20 g of a 5 prostaglandin or
pr ost agl andi Rreferencatis \given ﬁofprb@flawmjlnsoygrdsiagltahdm daril atided sglezted ocoa

e LS oetrb el S dohBLing RPRE AP R PRYBC Pk 0P, TBER, SHEPOST LOrY
15 hydroxy PGA,, 19-hydroxy-PGB;, 19 -hydroxy-PGA;, 19-hydroxy-PGB;,
PGEs, PGF3,, alprostadil (PGE,), dinoprost (PGF,), dinoprostone (PGE,),
epoprostenol sodium (PGl,; prostacyclin sodium), gemeprost, iloprost,
latanoprost, misoprostol, sulprostone, carboprost thromethamin, dinoprost
thromethamin, lipoprost, metenoprost and tiaprost
20
Particular preference is given to prostaglandins or prostaglandin deriva-
tives selected from the group consisting of alprostadil (PGE;), dinoprost
(PGF>), dinoprostone (PGE,), epoprostenol sodium (PGl,; prostacyclin
sodium), gemeprost, iloprost, latanoprost, misoprostol, sulprostone,
‘ 25 carboprost thromethamin, dinoprost thromethamin, lipoprost, metenoprost
and tiaprost.

Particular preference s given to PGE, or prostacyclin, especially
preferably prostacyclin.
30
The compounds of the formula | and also the starting materials for their
preparation are, in addition, prepared by methods known per se, as
described in the literature (for example in the standard works, such as
Houben-Wey!, Methoden der organischen Chemie [Methods of Organic
35 Chemistry], Georg-Thieme-Veriag, Stuttgart), to be precise under reaction
conditions which are known and suitable for the said reactions. Use can



Exanple C': Solution 10 A solution is prepared from1l g of an active
ingredient of the formula |, 1 g of a prostaglandin or prostagl andin
derivati vewo928%4g of NaH2POa ~ 2 H20; 28.48 g of Na2HPCorpd®Epiizamd O 1 g
of benzal konium chloride in 940 m of 43:“ stilled water The pH is adjusted
to 6.8, and the solution is made up 15 t0 1 | and sterilised by
irradiation. This solution can be used in the formof eye drops Exanple D':
QO ntrment 20 500 ng of an active ingredient of the formula I and 500 ng of a
pr ost agl andi alsotbepmade dgraoivariaktsiwiath aee anewnmpeedeynbuthar@nd g of Vasel i ne

under asepti LL - E': Tablets A mxture of 1 kg of an
active ingrerg]legﬂ{;r('i'l%ﬂE hgﬁész@?r?u@i’gdq?gﬁl kg of a prostaglandin or
prostagl andin derivative, 4 kg of lactose, 1.2 kg of potato starch, 0.2 kg

of talc and ﬁtﬁe%nﬁﬁodﬁﬂ%ihé‘%rﬁlﬁéﬁ%ﬁll' R' PREFTERL R ﬂfd%‘hb@@'tﬁés in a

convenii onal manner in such a t hat each ‘taplet contains 10 ng of 30
each adtive ﬁnﬁépmséﬂg'ca%%P@”lﬁU'aréﬁﬁtpé%fef@glr@?@“"ﬁﬁﬁl'@q@at&ﬁe pressed

anal ogously to Exanpl e E and subsequently coated 35 ma conventional nanner

with a coati .of suc .0se starc tal c acant h.and dye. WO
021 49646 perl e 7 PAHIS BataR el HeBUS i Greres R AN abio

i ngredi ent olhatihg 1@ carban atoamj(pZeﬂegahﬂy naetpylsutfalgylamp)im aylsbifpnyexwygl andi n
derivative j | € U n j.onal
Tnner L Sug mﬁw**ﬁ%%‘%ﬁﬂ% SPaDIR R ey LR SR RIS N e

i ngr edil@nt . 'IE!@E@‘@IS@ 3maphiigirnasy! QOY'AX)ébI ut | on of 1 kg of an actl ve

i ngredient of the formula I and 1 kg of a prostagl andl n or prostaglandin

rivative 60 | of bidi terile filter nsferred
& o arponl CIRE copauRHS ch e tenulE L o pferRiily b6 abaingd By eeal tor
sterile condcmmpoandﬁatmea‘nspnulaell edthtcunnsouldsngf thé fdrmeadh. acti ve
i ngredient Exanple I": Inhalation spray 14 g of an active ingredient of the

formula | and 14 ¢ of a prostagl andin or 20 prostaglandin derivative are
di ssol ¥&d i nif t@siredf thessaimgonatedialscanialserhe tonmedha sitolyt natrisolating

Lranst er oo BRTRY kel reld %Ué%s?@éé‘%nﬁ%@ﬁélbﬂ%ﬁv%hg; LS,

mechani sm The sol ution can e nout nos
shot (about @Jﬂf%'r)wde?ﬁ@gm@gsm%ﬁ tsgwlat about 0. 14-ng of each active
i ngredi ent 20n3fedther hand, it is possible to carry out the reaction stepwise.

20 The starting compounds of the formulae Il and Il are generally known. If
they are not known, they can be prepared by methods known per se.
Compounds of the formula Il can be obtained, for example, from the
corresponding hydroxypyrimidines which are built up from thiophene
derivatives and CN-substituted alkylenecarboxylic acid esters (Eur. J.

‘ 25 Med. Chem. 23, 453 (1988)), by reaction with POCl5.
The hydroxypyrimidines are prepare either by dehydrogenation of
corresponding tetrahydrobenzothienopyrimidine compounds or by the
cyclisation of 2-aminobenzothiophene-3-carboxylic acid derivatives using
aldehydes or nitriles which is conventional for the preparation of

30 pyrimidine derivatives (for example Houben Weyl E9b/2)

In detail, the reaction of the compounds of the formula Il with the com-

pounds of the formula Il 1s carried out in the presence or absence of an

Inert solvent at temperatures between about -20 and about 150°, prefer-
35 ably between 20 and 100°.



WO 02/ 49649 PCT/ EPOL/ 13913 -65 Patent Clains 1. Pharmaceutical fornmulation
conpnsng at | east one phosphodi esterase V inhibitor and/or physiologically
accept abl aveataw4aandl or sol 5 vates thereof and at | east REGEEP01/13913
antithronmbotic. 2. Pharnaceutical formygation conprising at |east one
conpound of the formulal 10 R ~CH2 _ HNR2 NI 15 SSN~X in which R and
Rz are each, independently of one another, H A OA OHor Hal, 20 R and
R2 together are alternatively al kyl ene having 3-5 carbon atons,

- O CH2- CH2- , TheCa@difloQldl an adid-Ondiay agent, GorCGezanIbiz-ar alkAliios alkglinBS or R6,
each of which, 4 | I ' ' kyl ene
havi ng 1-10 %aﬁrﬁrgﬁ@%wg%&%’%ﬁgﬁ%ﬁgﬁ&oﬂgérgpﬁP %8%0@%8%@6%3%% repl aced
by - CH=CH cRaide§therglkahi of piiabiaeigartrometa)s| referably afynotagsivay padium 12
carbon at omsgr d3icilif, BREY hd@tioR tf Al srebR bas0 sbich a8 thEMRIantieBA,  CONHZ,
CONHA, CO\I(A3.2 ?r CN, Ais al k%” havtygé; frgm 1to 6 f(:'gr bon. at ons, and Hal
is F, o, erdigetiylaning ayigRsenygPa Pl otarextets o E513WNsndl or sol vat es
t her eof and cgmpdnéreasiay decfagotrdtie onbotic or 35 b) at | east one cal cium
antagoni st or c) at |east one prostaglandin or prostaglandin derivative
WO 02/ 49649 PCT/ EP01113913 -66 3. Pharmaceutical fornulation according to
Cl ai m 2, confpxarspleg afisuitabletinersotuant® areihydrocagdbansy suthhas hexsn®i ~ CH2 HN

I~ ~N petroleum ether, benzene, toluene or xylene; chlorinated hydrocarbons,
10 such as trichloroethylene, 1,2-dichloroethane, tetrachloromethane, chloro-
form or dichloromethane, alcohols, such as methanol, ethanol, isopropan-
. ol, n-propanol, n-butanol or tert-butanol; ethers, such as diethyl ether, di-

isopropyl ether, tetrahydrofuran (THF) or dioxane; glycol ethers, such as
ethylene glycol monomethyl or monoethyl ether or ethylene glycol dimethy!

15 ether (diglyme); ketones, such as acetone or butanone; amides, such as
acetamide, dimethylacetamide, N-methylpyrrolidone or dimethylformamide
(DMF); nitriles, such as acetonitrile, sulfoxides, such as dimethyl sulfoxide
(DMSO); nitro compounds, such as nitromethane or nitrobenzene; esters,
such as ethyl acetate, or mixtures of the said solvents

20
It is furthermore possible to convert a radical X in a compound of the
formula | into another radical X, for example by hydrolysing an ester or a
cyano group to give a COOH group.
Ester groups can be saponified, for example, using NaOH or KOH in

‘ 25 water, water/THF or water/dioxane at temperatures between 0 and 100°.

Carboxylic acids can be converted into the corresponding carboxylic acid
chlorides, for example using thionyl chloride, and these can be converted
into carboxamides. Elimination of water therefrom in a known manner
gives carbonitriles.

30
An acid of the formula | can be converted into the associated acid-addition
salt using a base, for example by reaction of equivalent amounts of the
acid and the base in an inert solvent, such as ethanol, followed by evapo-
ration. Suitable bases for this reaction are, in particular, those which give

35 physiologically acceptable salts.



10 SSN~X in which R and RZ are each, independently of one another, H A
QGA, OHor Hal, 15 R and R2 together are alternatively al kyl ene having 3-5
carbon at oms p2/49046°HZ- CH2-, - CH2- O- CH2-, - O CHZ-0- or -O G2rEredner13 X is
R4, R5 or Rs, each of WhICh i s monosubsfg tuted by R, R4 is linear or
branched al kyl ene having 1-10 carbon 20 atons, in whi ch one or two CH2
groups nmay be replaced by -CH=CH groups, R5 is cycloal kyl or

cycl oal kyl al kyl ene havi ng 5-12 carbon atons, Rs is phenyl or phenyl nethyl,
25 R~ i s COOMusCORAacid@iithe f@ONHA | cBONeryenvartedNntoXhiescartesponiding ng from 1

to 6 carbon rﬁ{a@gﬁalt 3;133 lé? l'liahﬁluetapér Qlkafdne @Qﬂﬁ%?tﬁhﬁlt cHrc?HﬂoCtﬂlel y

accept abl e sa t her eof I'thronboti c.
30 4. Phar nmémsp@amrrgoammoawmﬁaact@mgjarhxysedfmmamme S@éwﬂ hxqiwg at | east

one COWDOU”qufpét%sLﬁ’f ﬁWr@xﬂdeagéelhﬁ'\ BérpoPaftd 8t Hbt%sb@rﬂ@ér‘b@né'g&i R4, phenyl

henyl t tit
A L L e o L & R S o cally

accept abl e s;awsmla?dlaw ascaptablessdifsesacth agnfdr &kampis tetloarsolaming.hr onbot i c.
5. Pharmaceutical fornulation according to Claim3, conprising at |least 5

one conpound of the formula | according to daim3 mwhich R and Rz
t oget her ar eAmiakid efrtbeliavnug |3ab hmedavertadant theoassaciatetd acid-gdditign0- or

- O CHz- CHz
subst i { tedc‘}‘balt @@«a%ﬁ%%@'e%?éb%ﬁqggé%t %hld’m\'@?f the

physi ologi caﬂ"?' ¢ anddbpasedn aa1ipert selent. sohas ethanah falawed By &vap@ast one
anti t hr OnbotﬁaﬁonGSui?émérmestfbﬁms ferlcivhalre o guraetieh, tBose whic give,

nprising a S ane of the fornula | according to Claim3
which R ‘%995? 85e%P agﬁdﬁgndently of one another, H, A OA or Hal,
R and R2 to'ljjaa.ndjem acel taﬂthgIfermmIbd\uangaeBeﬁnudenbintcatmrre@o@d'mg}lz

i Shes > ormeld B e oo ARk somBER LR i e,

physi ol g ca@qrpem@mgaammqumm§aémﬁm adwsedf@roamnle sodima hxdrdeast one
anti t hrombotjye. potassium hydroxide, sodium carbonate or potassium carbonate).

Also suitable for this reaction are, in particular, organic bases which give
physiologically acceptable salts, such as, for example, ethanolamine.

20 On the other hand, a base of the formula | can be converted into the
associated acid-addition salt using an acid, for example by reaction of
equivalent amounts of the base and the acid in an inert solvent, such as
ethanol, followed by evaporation. Suitable acids for this reaction are, in
particular, those which give physiologically acceptable acids. Thus, it is

. 25 possible to use inorganic acids, for example sulfuric acid, nitric acid,
hydrohalic acids, such as hydrochloric acid or hydrobromic acid, phos-
phoric acids, such as orthophosphoric acid, or sulfamic acid, furthermore
organic acids, In particular aliphatic, alicyclic, araliphatic, aromatic or
heterocyclic monobasic or polybasic carboxylic, sulfonic or sulfuric acids,

30 for example formic acid, acetic acid, propionic acid, pivalic acid, diethyl-
acetic acid, malonic acid, succinic acid, pimelic acid, fumaric acid, maleic
acid, lactic acid, tartaric acid, malic acid, citric acid, gluconic acid, ascorbic
acid, nicotinic acid, isonicotinic acid, methane- or ethanesulfonic acid,
ethanedisulfonic acid, 2-hydroxyethanesulfonic acid, benzenesulfonic

35 acid, p-toluenesulfonic acid, naphthalenemono- and -disulfonic acids, or
laurylsulfuric acid. Salts with physiologically unacceptable acids, for



25 7. Pharmaceutical formulation according to Caim3, conprising at | east
one conpound of the fornmula | according to Claim3 in which R and R2 are
each, indepeotesssby of one another, H A OA or Hal, 30 RcEBRENIR39t30get her
are alternatlvely al kyl ene having 3 5 C@'_bon atons, -OCHz-CHz-, -OCHz-O
or -0-CHz-CHz-O, X is al kylene having Z2-5 carbon atons, cyclohexyl, phenyl
or phenyl nethyl, each of which is nonosubstituted by R 35 R is COCH or
CODA, Ais al kyI having from1 to 6 carbon atons, WO 02/ 49649

PCT/ EPQL/ 13%xamiiie pidrates, can be used for the isolation and/or purification of the

gy£|4m( gl ;1 A W&E{g (gs@;&égegﬂ%lgm no) benzol[ 4, 5]t hi eno-[ 2, 3-d]
4-[ 4- (3, 4- net hyl enedi oxybenzyl am no) benzo[ 4, 5]t hi eno-[ 2, 3-d] pyri m di n-2-yl ]

phenyl acet i Crﬁélrﬂ/enﬁﬂﬁlf&rtherm re relates to pharmaceutlcal formulatlons comprls-
4-[4-(3-chloro-4

enzgl armD benzot h |eno & %Eg h l I]cycl oh
exanec rboxy‘ngc,até%ﬁlﬂ Onﬁrﬁﬂ%? Wi, Qf thedgrmadle hang reﬁ?ﬁ%\@ paY$iglagicH

sol vat es t hes&wipt4tig saltslapaisdt |0ast cred antithamisstics a Sdlcilith arﬁ{hgomsceut | cal
formul ati on atgcor di n %Bt o0, d ai

2[4 (3 chl SRt S BRI R ane cpmeriaig 98y 1 ) cyel o
hexanecar boxgn moreaexccipleatmam{baassustMt and at | east one antithronbotic.
15 11. Ph which th
ot iy v TG PhEfked ISR AR BBl T B, By . 1 A o the
ant agoh?st s, cm@al megndsod n@sactwmmms!@nts agg) §PRYRITeDbiINte AriuEblS s,

enzyrres f aC@@éadéafo'rmMéPett@%éthef hQt |ééét@rien§unlal liquiel aHtflosIAL-liqund!

ronboti c agents armaceutical fornulation according to Oaim 11,
ere the vi ’éﬁ‘r‘?'ﬁ”‘@ ﬁ?%ﬁ@ﬂ sts are selected fromthe group consisting of
di coumar ol , pheni ndi one, warfarin, phenprocounon, acenocounarol, ethyl

bi ScouTace ayocs bt ieca d b IRRAYIRERA IO ATRER oy vBferliry

Phar maceuti cal i on accor
15 medicine. Suitable excipients are organic or inorganic substances wh|ch

are suitable for enteral (for example oral), parenteral or topical administra-
tion and do no react with the novel compounds, for example water, vege-
table olls, benzyl alcohols, alkylene glycols, polyethylene glycols, glycerol
triacetate, gelatine, carbohydrates, such as lactose or starch, magnesium

20 stearates, talc or vaseline. Suitable for oral administration are, in particu-
lar, tablets, pills, coated tablets, capsules, powders, granules, syrups,
juices or drops, suitable for rectal administration are suppositories, suit-
able for parenteral administration are solutions, preferably oil-based or
aqueous solutions, furthermore suspensions, emulsions or implants, and

. 25 suitable for topical application are ointments, creams or powders. The

novel compounds may also be lyophilised and the resultant lyophilisates
used, for example, for the preparation of injection preparations. The prepa-
rations indicated may be sterilised and/or comprise assistants, such as
lubricants, preservatives, stabilisers and/or wetting agents, emulsifiers,

30 salts for modifying the osmotic pressure, buffer substances, colorants and
flavours and/or a plurality of further active ingredients, for example one or
more vitamins. They can furthermore be administered as nasal sprays.

In general, the substances are preferably administered in doses of be-
35 tween about 1 and 500 mg, in particular between 5 and 100 mg per
dosage unit. The daily dose is preferably between about 0.02 and



conpounds are selected fromthe group consisting of heparin, antithronbm
11, daltepann) enoxaparin, nadroparin, parnaparin, reviparin, danaparoid,
tinzapari w@oglssu odexi de 30 14. Pharmaceutical fornul atirrr/eeaassiing to
Claim 11, where the thronbocyte aggr egq‘t7| on inhibitors are selected from
the group consisting of ditazole, cloricronmen, picotande, clopidogrel,
ticlopidine, acetylsalicylic acid, dipyri dam)l e, cal cium carbassal ate, 35
epopr ost enol , i ndobufen, iIoprost, abci xi mab, tirofiban, aloxipnn and
mrifiban. 10Mgly afitety weéQghPETowSNEr/ ﬂk&é)&rﬁbdﬁc dé%mformmhrtpaiwntf ornmul ation

2c00r 9119t AL Ho WIHEUSLYSIAUENIE SoPLRREESH L LOMY enar ovP

consi sting &t ani s Pask, “UuFo
fibrinolysi rspebrficm@pourﬁi epplayedant tiae @96ub®@)6welgtﬁ mrﬁh&t@m ptal

formulation f géi‘goﬁ theSigt, 'Brife tl’?ﬁé’ Qﬁé\ﬁbdgj?tddhﬂﬁfé%%h Cofifift s are

sel ect§d fromt gr'oup con5|st|n fibroti ﬁ)gswu dmanpd | epi rudin.
10 17.° Phar r%@é@}tqrb'ﬁﬁte,f'ﬁﬁﬁﬁﬁﬁﬁ%ﬁ mtqu se\ardy ok the RaticlidEr e t he

ant i t hr onbotjjigedsstosehientigg tﬁérepgf t=5Pligs. (0l @@Rshstratign o plefeeed pl at el et
gl ycoprotein receptor (IlbllIl antagoni sts 15 18 Pharmaceuti cal

formul ation according to Caim2, conprising at |east one conpound of the
formul a | RTIEDINMENioCHEerBiore a+s&rel&eu~tfa(tlzeu'sa ofthe ph&magcaltiezl pree each,

i ndependent I &t}ﬂ{, astther are
alternati veI {?ﬁ%] aé\;ﬁcl)r trgé g%é)aq'%r éﬁ&amg’&)%ﬁ&‘%g t
- CHz- A&Hz- oamgm& smezp@lmowwéwm@ﬂensms crppgestiverhesT whi ch i s
nmonosubsti t Lfbﬂtﬁ'r HF ) cRi‘brhé obbt‘i‘@éﬂve%ulﬁfoﬁéﬂhQFéeé‘sIéB(CQIFED)"'@w ng 1 10 carbon
tons) in whi %1 %Ijﬁ% #fs may &9 g%/) roups
6’ 021 49649 PE? Jal] anr NRIITCENSY cf r%%ﬁ'er&s'wene Q§I°§I kyI en
havi ng 5- 12 redubed patery,of Reartsvasselsy peniphplet vabombhgiseases, strokes,
bronchitis, allergic asthma, chronic asthma, allergic rhinitis, glaucoma,
15 irritable bowel syndrome, tumours, renal insufficiency, liver cirrhosis and
for the treatment of female sexual disorders.

The invention relates in particular to the use of the formulations according
to the invention for the preparation of a medicament for the treatment of

20 pulmonary hypertension, congestive heart failure (CHF), chronic obstruct-
ive pulmonary disease (COPD), cor pulmonale and/or dextrocardiac
insufficiency.

The constituents of the novel pharmaceutical preparation are preferably
‘ 25 administered in combination However, they can also be administered
individually at the same time or successively.

The Invention also relates to a set (kit) consisting of separate packs of
(a) an effective amount of 4-[4-(3-chloro-4-methoxybenzylamino)benzo-
30 thieno-{2,3-d]-pyrimidin-2-yljcyclohexanecarboxylic acid, ethanol-
amine salt,
and
(b) an effective amount of an antithrombotic.

35 The set comprises suitable containers, such as boxes, individual bottles,
bags or ampoules. The set may, for example, comprise separate ampoules



R is COOH, CODA, CONHz, CONHA, CON(A)z or CN, 5 Ais alkyl having from1l
to 6 carbon atons, and Hal is F, CI, Br or 1) andlor physiologically

accept abl gyg#igs4endl or sol vates thereof and at | east onepEgkpiiugy13
antagoni st. 10 19. Pharmaceutical fornulation according to C aim 18,

conposi ng at | east one conpound of thé fornmula | according to Caim18 in
which X is R4, phenyl or phenyl nethyl, each of which is substituted by
COOH, CODA, CONHz, CONAz, CONHA or CN, 15 and/or physiologically acceptable

sal ts and/ orezupl acHi@piridan efecanslamouhtasy-[408-chidroidmetindapenizglt .  20.

Phar maceuti cal fqrnmul at.ion cording to,Claim co [ at .| east one
conpound of FRECHH AN epoi@@a il PH"%rYAfCMF'fég?‘%”%ﬁ?ﬁaﬁ% #dand Rz

t oget her ar ecthakglaariee bak, and 8f thecantbioronzhaiicsin digsabred GHyophHi®edHz- 0- or

- O CHz- CHz- @ X is R4, phenyl or phenyl nethyl, each of which is
substituted By COOH, COOA, CONHz, CONAz, CONHA or CN, 25 and/or

physi o5ogi cally acceptable salts and/or solvates thereof and at | east one

cal ci um ant agdrventigA aldd RS ¢l Sl kit BRSNSt sepepstdigitkb@f Ol ai m 18,
conpri si ng a(t | east oqge conBo_utrr;% L%Ejge Ifor nul a_| aﬁcoqr‘ﬁl ngqqtg Claim18 in
whi ch 30 R @hd FeHEdVeRTOUN Rl RERr IOy e I RERALRTMBRZON or Hal
R and Rz toget htarena-@, 3dkplemidihavyljgychbHexaaebamoayimacid; O- CHz- CHz -,
-0-CHz-0- or -O-eﬁ:h%- T is R4, phenyl or phenyl nethyl, each of which
is 35 substitute 9 ; , CONHz, CONAz) CONHA or CN; WO 02/ 49649
PCT/ EPt8l/ 1398 - 72 and/ or physiol ogi cal |y acceptabl e salts andl or sol vates

t hereof and (@E] | Sasfre QARR &ﬂbﬁﬁt‘ﬁf‘é‘@él@%ﬂ?‘bﬁfag%%wt.%ar maceutical formulation

ccording to alm 18, conprising at east” one conpound of the fornmula I
6cordi ng to Aaim1l18 in which R and Rz are each, independently of one

another, H, The &8t @mplases Kiitabig cBAtdimgre! Sedh 8¢ oréd endididuge byttiskyl ene
havi ng 3-5 &?r bon at ons 10 Xis

- CHz- CHz- . -0-CH2-O_or .- O CHZ- - 0-
A kyl ene. havidey 3. SBaNsan TF GAbMesy [T HERTE. SHBRITE SPOTAEITRRLIST . each
of whith i s eastosoritainingiar@ffegtive afiouns oDAGH{4(3-Col%p-4methatybghzilavi ng
fromlto 6 e i | ; [P i ol ogi cal |
accept abl e sga’ﬁ[@g%@@ﬁ%%ﬁ%%@ﬂ@@% -)({il]]cgﬁlgﬁ Iéf(ég_esé}gé&lha%;a'um ° y
ant agoni st . ¢tBapalgniiae atti aad of henealaitmantggenistimgisselved&rm 18, conpri si ng
at 20 |east |9pgnifigs®eAd of the formula | according to Caim18 in which

20 The invention also relates to a set (kit) consisting of separate packs of
(@) an effective amount of 4-[4-(3-chloro-4-methoxybenzylamino)benzo-
thieno-[2,3-d]-pyrimidin-2-yllcyclohexanecarboxylic acid,
ethanolamine salt,
and
. 25 (b) an effective amount of a prostaglandin or prostaglandin derivative

The set comprises suitable containers, such as boxes, individual bottles,
bags or ampoules. The set may, for example, comprise separate ampoules
each containing an effective amount of of 4-[4-(3-chloro-4-methoxybenzyl-

30 amino)benzothieno-[2,3-d]-pyrimidin-2-yl]cyclohexanecarboxylic acid,
ethanolamine salt, and of the prostaglandin or prostaglandin derivative in
dissolved or lyophilised form.

The invention furthermore relates to the use of of 4-[4-(3-chloro-4-
35 methoxybenzylamino)benzothieno-[2,3-d]-pyrimidin-2-yl]cyclohexane-
carboxylic acid, ethanolamine salt, for the preparation of a medicament for



R and R2 are each, independently of one another, H A OH OA or Hal, R
and RZ together are alternatively al kyl ene having 3-5 carbon at ons,

- O CHZ- CHAVQ 02/®6@1iz- O or -O CHz-CHz-O, 25 X is al kyl enerdmPr1¢32:35 car bon
atoms, cyclohexyl, phenyl or phenyl methy, each of which is nonosubstituted
by R R is COOH or CODA, Ais alkyl having from1l to 6 carbon atons, 30
Hal is F, C, Br or |I; and/or physiologically acceptable salts andl or

sol vates thereof and at |east one cal ci um antagoni st. 24. Pharnaceuti cal

f or mul at i on thedmatinegt obpWhennary Bypentensios, cangeist@s heaealluned Cdtpound of

t/\?)eofzﬂlgglzlg /@gg)%itrﬂgti\%cgE@ﬁ%r}%@@és@@Pbﬂ,%r%uﬁngﬁgﬁéparﬁ?&si sting of

3- [ 4- ( 3- chl dlextpcaediae NAEIEENGMY no) benzol 4, 5] t hi eno-[ 2, 3-d]

pyrim din-2-yl]propionic acid; (b) _ o

3t g,flg af:ll SE'I‘ @’%@%ﬁgbg RS TLARLENEAl kSl b DGt Byer{])rgrg-l n-2-yljb

E- [ 4- (3, 4- neidiytanprsiog\d éeast lonei prayspoadidsterabe M ehibi{c? aBdditpgastni di n- 2-yl |
ept anol ¢ acl d; C

PePatls. on e eidlagiang QAP Rk S0/ O 0 BPER B, v -2y

hept anoi ¢ adhedicagent for the oral treatment of pulmonary hypertension, congestive

5-[4-(3-chl 5 - '
pyLm’ éwc o wﬁbvrgfdg@féc‘?(g@szﬁ?‘éa@Ws%ﬁﬁ% fouﬁﬁéﬁﬁr?’b@séa%e%ﬁ@ﬁ@), cor
2- { 4- (W ( 3- ciBopale ard/pb AeKERErdias iIReYHsierey 4, 5] t hi eno( 2, 3-d] - pyri mi di n- 2-
yl]-cyclohexyl -1-yl }acetic acid, (9) . S
6Lf‘;)gg’xj;,g@@?{g\@igﬁ&b%@ﬁ%?ﬁ%@%%‘t%}é’seg%e%ﬁeﬁli% BEe I ieoronidy ' ™ di n-2-y1]
4- [ 4- (3, 4- medanheiesdicoryértnand| arork-alb emzar{sthal waterns-afded-fdjenassarydi n- 2- yl |
benzol ¢, 3% % pfrdrbdiiedn Al | 8O GHHURE B HhE ToRGAABA r b eno- (2 3-d]
pyrim di n-2-yl'] phenyl'acetic acid, ] _ . _

4- [ 4- (83 chl cRreducinis pstrplished if aecassdignthe: mixtue-iF 2xgagiegovith ethyl

pyri m di n- 2- yddtgtechaiepionshathzensy tHeCpligded arenstpairatedy tHetbR@infephase

accept abl e s.alc}s and/ or sol va} es théareof apd at Iﬁast gne .cal C.#.ugnb

ant agoni st 'S ried over sodium sulfate and evaporated, and the product is purified by

chromatography on silica gel and/or by crystallisation

20 Mass spectrometry (MS). El (electron impact ionisation) M
FAB (fast atom bombardment) (M+H)"

Example 1

' 25 Methy! 3-(4-chlorobenzothieno-[2,3-d]-pyrimidin-2-yl)propionate [obtain-
able by cyclisation of methyl 2-amino-5,6,7,8-tetrahydrobenzothiophene-3-
carboxylate using methyl 3-cyanopropionate, dehydrogenation using suifur
and subsequent chlorination using phosphorus oxychloride/dimethylamine]
and 3-chloro-4-methoxybenzylamine ("A") in N-methylpyrrolidone are

30 stirred at 110° for 5 hours The solvent is removed, and the mixture is
subjected to conventional work-up, giving methyl 3-[4-(3-chloro-4-methoxy-
benzylamino)benzothieno-[2,3-d]-pyrimidin-2-yl]propionate as a colourless
oil.

35 Analogous reaction of "A"



25. Pharmaceutical formulation according to Caim 23, conprising at 25

| east 4-[4-(3-chloro-4-nmethoxybenzyl ammo) benzot hi eno-[ 2, 3-d]

pynm di n- Rx¢yb3/6:G4 ohexanecar boxyl i ¢ aci d, et hanol am ne sadpepidsais | east
one cal ci um antagoni st. 26. Pharmaceutigal formul ati on according to C ains
2 and 18 to 25, in 30 which the cal ci um antagonist is selected fromthe
group consisting of selective and non-sel ective cal ci um ant agoni sts 27.
Phar maceutical fornulation according to Caim26, in which the selective

cal ci um ant agignirtisyl 2-@l-siebrsierottiono-{H 8-dlrmunidim2iyslacetate givals

di hydr opyri di ne deri L ves he Lne . dery V€ t hi azepi ne
derivatives and rﬁ?tﬁ(gﬁﬁg\@@f%8’%&@5%@&&%8“6@(%%%@%%3‘2’3’9

PCT/ EPO1/ 13913 -pysinigin-Plyaocetatait i cal fornul ati on according to Caim27, in
whi ch the di hydropyridine derivatives are selected fromthe group

consi sting of aml odi pi ne, felodipine, isradipine, nicardipine, nifedipine,
ni modi Di ne, Analogaus RGPS A B, Wthwiene@mvwwlamm di pme, nil vadi pi ne,
mani di pne, barni di pi ne and | ercani di pre. 29. Pharnmaceutical formulation

R e e
Phar maceuti cal fretiyl 34448, 4ametydemenioxyd@nayandino)bemzothiemo{28-d}-

benzot hi azepne iviati yen j azem 31. Pharmaceutical fornulation
according to C di M@H %&\%lﬁoﬂbﬂt‘%% ot her selective cal ci umantagonist is

m bef rH¥i | . 32 Pharnmaceutical fornulation according to O aim26, in which

the nonsel ecih318¢6@ FddttopHfagoni sts are sel ected fromthe group consisting
f fendiline, beprl dil, lidoflazine and perhexiline. 33. Pharnaceutical

*r mul ati on accordi ng to Claim 2, conposing at | east one conpound of the
ormula | 25with metfi2- Wcmrébénmtmeas-[ﬁsbujxpyrnnwm ehyIfButyrate fwesre each,

| ndependently of ohS: 21253 hora-4-MetbxytdrzHaniRbybenZothieno-12,3-d)-

15 pyrimidin-2-yl]butyrate
Analogous reaction of 3,4-methylenedioxybenzylamine

with methyl 4-(4-chlorobenzothieno-[2,3-d]-pyrimidin-2-yl)butyrate gives
20 methyl 4-[4-(3,4-methylenedioxybenzylamino)benzothieno-[2,3-d]-
pyrimidin-2-yl]butyrate.

Analogous reaction of "A"

. 25 with methyl 5-(4-chlorobenzothieno-[2,3-d]-pyrimidin-2-yl)valerate gives
methyl 5-[4-(3-chloro-4-methoxybenzylamino)benzothieno-[2,3-d]-
pyrimidin-2-yllvalerate.

Analogous reaction of 3,4-methylenedioxybenzylamine
30
with methyl 5-(4-chlorobenzothieno-[2,3-d]-pyrimidin-2-yl)valerate gives
methy| 5-[4-(3,4-methylenedioxybenzylamino)benzothieno-[2,3-d]-
pyrimidin-2-yllvalerate.

35 Analogous reaction of "A"



WO 021 49649 PCT/ EPOL/ 13913 -75 R and Rz together are alternatively

al kyl ene having 3-5 carbon atons, -O CHz-CHz-, -CHz-OCHz-, -OCHz-O or

- OCHz - CHz W 02/3964s R4, R5 or R6, each of which is nonosulpaiErsiadIiBy R, 5
R4 is linear or branched al kyl ene havikg 1-10 carbon atons, in which one or
two CHz groups may be replaced by -CH= groups, R5 is cycloal kyl or

cycl oal kyl al kyl ene having 5-12 carbon atons, 10 R6 is phenyl or

phenyl methyl, R is COOH, COOA, CONHz, CONHA, CON(A)z or CN, A is alkyl
havi ng fr omwlitht methyd &r@lechlatabenzotimend+2, 3idy-gyrintdin-Biyloeptancatal ives

physi ol ogi cal |y apl e Sy f.aheh 45,at | east
one prostagl andinﬁ&g]?%i%é?gg arEr%dAi fﬁ%ﬁ‘a@{y\%ﬁ %zlghﬁ@%)%%ﬁggﬁ]ﬁ%@ﬁzt%c%gl

fornul ati on accdwlingin-3-ythaptan@ate.conpri sing at | east one compound of the
formula | according to Aaim33 in which Xis R4, phenyl or phenyl nethyl,

each which iis 20 substituted b A , CONAz, CONHA or CN,
and/ or° physifdIa}g9Qus T%@QE@E?&%@QQ?F@GQ%WZV P&t es thereof and at

| east one prostagl andin or prostaglandin derivative. 25 35. Pharmaceuti cal
formil a | ad0 By bR R Es SRl kPR BRR RPNl ene
havi ng 3-5 car banethybrg4-(3@-0ethyGHredioxybedaylamino)bengottien@iZ 3d]; X is R4,
henyl or phenyl ; ich is 30 substituted by COOH, COQOA,

?:O\IH%I CO\IRZ wlgirn-%@ﬁgﬁgpg%hysi ol ogically accept a%l e salts and/or

sol vat¥} thereof and at |east one prostagl andi n or prostagl andin derivative

35 36 Phar wb?@@g rdaotighlAt'aon according to Caim33, conposing at |east
e conmpound of the fornmula | according to Claim33 in which WO 021 49649
/ EPOL/ 13913 -76 R and RZ are each, independently of one another, H A

QA or Hal, RvittanetiRd 2-fElget-telorebenzathghedi2 Shdiypyroni8irb2-gd)choiohakx-dry]-

- O CHz- CHz-, de%tg;ﬁ-% or -0-CH2-CHz-O, 5 X is R4, phenyl or phenyl net hyl,

each of whi ch e stbetituted b COOH, CODA, CONH2, CONAz, CONHA or CN;

andl or1Bhysi ol ognely] 3-(4dédataiore-4matEoninerayiastnoeszoimene 3afld at

| east one pr osta@}rﬁ:ﬁi@imz%&cpé@ﬁg%glﬁg)%&tg@i vative 10 37. Pharnmaceuti cal
formul ati on according to aim 33, conposing at | east one conpound of the

formula | according to Claim33 in which R and R2 are each, independently
of one anot h&malogbug\redationrof3adl-methylenedioxybenzylamine

20 with methyl 2-[4-(4-chlorobenzothieno-[2,3-d]-pyrimidin-2-yl)cyclohex-1-yl]-
acetate gives
methyl 2-{4-[4-(3,4-methylenedioxybenzylamino)benzothieno-[2,3-d]-
pyrimidin-2-yljcyclohexyl-1-yl}acetate.

. 25 Analogous reaction of benzylamine

with methyl 3-(4-chlorobenzothieno-[2,3-d]-pyrimidin-2-yl)propionate gives
methyl 3-(4-benzylaminobenzothieno-[2,3-d]-pyrimidin-2-yl)-
propionate,
30
with methyl 4-(4-chlorobenzothieno-[2,3-d]-pyrimidin-2-yl)butyrate gives
methyl 4-(4-benzylaminobenzothieno-[2,3-d]-pyrimidin-2-yl)butyrate,

with methyl 5-(4-chlorobenzothieno-[2,3-d]-pyrimidin-2-yl)valerate gives
35 methyl 5-(4-benzylaminobenzothieno-[2,3-d]-pyrimidin-2-yl)valerate.



15 R and R2 together are alternatively al kyl ene having 3-5 carbon atons,
-OCHzZ-CHz-, -OCH2-O or -0-CHz-CH2-0-, X is al kylene having 2-5 carbon
atonms, cycwolexyé4s phenyl or phenyl met hyl, each of which PETHEBOGEYLStI t ut ed
by R 20 R is COOH or CODA, Ais alkylgpaving from1l to 6 carbon atoms,
Hal is F, CI, Br or |I; and/or physiologically acceptable salts and/or

sol vates thereof and at |east one prostaglandin or prostaglandin
derivative. 25 38. Pharnaceutical formrulation according to C aim 33,

conpri si ng aAnélegeusseactampiolid of the formula | according to Claim33 in
which R and Rz are each, independently of one another, H, A OH OA or
Hal, 30 R and R2 together are alternatively alkylene having 3-5 carbon
atons, - O CHtoppethy @(ml@béfﬁzottﬂ%ﬂﬂzéﬂgil'@’['m)@'ﬂg'mqm%aﬁﬁvi ng 2-5
carbon at onmseapkl@eyles phenyl or phenyl methyl, each of which is

nonosubstituted by R "3 i,S r A, A is. al kyl, havi froml to 6
car bon®at ons, vét@ﬂﬁf%@ckﬁ@ﬁ%ﬁ%%@iyﬁmowgn ,th'er‘P'[%%' 1; andl or
physi ol ogi cal | y peuepdinid-gllceldrexandtanbosglateat es t hereof and at | east one

prostagl andin or prostagl andin derivative. 5 39. Pharnmaceutical fornulation

according to daim33, conprising at |east one conpound of the fornula I
accordi ng t oaml seactdd cfed donetnytansdiaxybegeyamin®abiest i ng of (a)

3-[4-(3-chl oro- 4‘#@;{!%Mbﬁ?l%étﬁmﬁéf&%émﬂléﬂﬂirﬁi)@erﬁfatﬁ‘re%bqﬂé-ﬂj-di n-2-yllp

ropi oni,¢c acid, 10 (b) .
4- [ 4-(é§4- met hy| ENEENYRTHKMHAINRXREPERRLSY 2] t hi eno-[ 2, 3- d] pyri mi di n-2-yI ]
butyric acid; (c)

-[4-(3,4-nme hgl eneQi oxybenzyl anmo) benzo[ 4, 5]t hi eno-[ 2, 3-d] pyrim di n-2-yl]h
‘anoi c aci & 2
7-[4- (3-chl oro- 4- nmet hoxybenzyl am no) benzo[ 4, 5] t hi eno-[ 2, 3-d] 15

pyrimdm2-y t-anpt<. i d.4 : 9 2 Al
5 [ 4- ( 3-chl oMo&ﬁﬂnag[Lﬁg? e,h% ’g‘%?hr?é‘}' B%ﬂ%yéfo’bﬂ)Pﬁ?ze‘ﬁQlT?, @:%ﬂ)yr i i di n-2-yl]
val enc 18ci d) pyfinidin-2-yl]propionate is dissolved in ethylene glycol monomethyl ether,

2|- } 4;:[ gl- (() ﬁei bb%l Naléf»y?t %%ﬁ}‘th%ﬁi&@%@%é%éﬁ 2l 4 hoerp(Zhuré] Apgr i m di n-2-
Y e i has Bso ST Tl iee s 4Tacte Wi dichiopgmethane.

pyri m di n- 2- Wdkttion effpsteoiegmardioarygives Sefdel 3-¢Hipro-4-methoxybenzylamino)-

214 (3. & oL Sk O BT TSRS BIch bl g7 APy m i =21
4-[ 4- (204- et hyl enedi oxybenzyl amo) benzo[ 4, 5] t hi eno- [ 2, 3- d] 25

pyrim din-2-yih 188 ¥} <talRGré diddolved in isopropangl, and ethanolamine js

S oo A i, o T e SR Ly evero

thieno-[2,3-d]-pyrimidin-2-yl]propionic acid, ethanolamine salt.
' 25 The following compounds are obtained analogously:

4-[4-(3-chloro-4-methoxybenzylamino)benzothieno-[2,3-d]-pyrimidin-
2-yl]butyric acid, m.p. 225°; ethanolamine salt, m.p. 150°;

30 5-[4-(3-chloro-4-methoxybenzylamino)benzothieno-[2,3-d}-pyrimidin-
2-yllvaleric acid, m p. 210°, ethanolamine salt, m.p 141°,

4-[4-(3,4-methylenedioxybenzylamino)benzothieno-[2,3-d]-pyrimidin-
2-yl]butyric acid, hydrochloride, m p. 245°.
35



andl or physiol ogically acceptable salts andl or sol vates thereof and at
| east one prostaglandin or prostaglandin derivative. 30 40. Pharmaceuti cal
formul ati ogoagaegsdi ng to Cl aim 39, conprising at | east PCT/EP01/13913
4-[ 4- (3-chl or o- 4- net hoxybenzyl am no) be_rl.?z\?'g hi eno-[ 2, 3-d] pyrim din-2-yl]cyclo
hexanecar boxyl i c acid, ethanolam ne salt, and at |east one prostaglandin or
prostagl andi n derivative. 35 WO 021 49649 PCTI EPOL/ 13913 -78 41.
Phar maceutical fornmulation according to Cains 2 and 33 to 40, mwhich the
pr ost agl andi Thefolpwisd 2arsoxgiio adelsi aratdbtained sallegdustly froonthelestgnsoup
consi sting Olf gl prﬁ? %@%1(PGE, ), dinoprost (PGFz), dinoprostone (PGE2),
epopr ost enol 's§ (ai"?J %’ , prostacyclin 5 sodium, geneprost, iloprost,
| at anoprost, m soprostol, sul prostone, carboprost, thronethamm di noprost
t hr omet ha i J t fi _Phar, dical
formul gti E)nr? accg?gf K@-tcth éd%ﬁm?%%ﬁaﬂ?mﬁ@ﬁgﬁ%%mﬁﬁ% ég-ldﬁ)gﬁwldij@ PCE, or
prostaeycl i nZ'YEQC%g‘Hﬂceuti cal formulation according to Claim42, in which
the prostaglandin is prostacyclin 15 44. Pharnmaceutical formation according
to one of the pr j cl.ai s, .conprising one or, nore.excipient.s. andl or
assi st ants. 45I.o %i%’%’?lg@elfWé?qﬁéjé%{Y{Héé‘&VfaﬂﬂB%&P%Pgﬁe%géﬁ:’]ﬁrma'(5]r'1e of
Cainms 1 to 24llpropiohie gmaipar ati on of a nedi cament for the treatnment of
angi na, 20 high bl ood pressure, pul nonary hypertension, congestive heart
failure (CHF), chronic obstructive pul nonary di sease (COPD), cor pul nonal e,
dext r o¢@r di ac i n843 drwathyenadiexndhereriasing)bepaatiienatd 3«il-nysimided pat ency
of heart vessglgaleperddgdner al vascul ar di seases, strokes, bronchitis,

| ergi c asthmd, chronic asthma, allergic rhinitis, 25 glaucoma, irritable

| syndrome, tunours, renal insufficiency, liver cirrhosis and for the

treat nent of fen‘al[e-(se»hut&rb-ﬂ;rmmwb@h néﬁlanhh@)b@n}gonﬁi?mtg[z,B-dq:lhmirimiém-f or the
preparation gf i C t for the treatnent of pul nonary hypertension,
congestive hggﬂlﬁe%ﬁoﬁgﬁgo (CHF), chronic obstructive pul nonary di sease
(COPD) 15cor pul nonal e and/ or dextrocardi ac insufficiency. 47. Set (kit)
ZOFZ' ?é' no g‘; 05Z?%?E%i@%miﬂad&%bgﬁyﬁmiﬁB}HeYﬁoﬂﬂ%—'fz,3-d]-pyrim|din-
benzot hi eno- E¥!1Beglanyis 8&ddm 2- yI ] cycl ohexanecar boxyl i ¢ aci d, ethanol ami ne
salt, WO 02/ 496A9

2-{4-[4-(3-chloro-4-methoxybenzylamino)benzothieno-[2,3-d]-
20 pyrimidin-2-yl]cyclohexyl-1-yl}acetic acid,

2-{4-[4-(3,4-methylenedioxybenzylamino)benzothieno-[2,3-d]-
pyrimidin-2-yljcyclohexyl-1-yl}acetic acid,

‘ 25 3-(4-benzylaminobenzothieno-[2,3-d]-pyrimidin-2-yl)propionic acid,
4-(4-benzylaminobenzothieno-[2,3-d]-pyrimidin-2-yl)butyric acid,
5-(4-benzylaminobenzothieno-{2,3-d}-pyrimidin-2-yl)valeric acid,

30
4-[4-(3-chloro-4-methoxybenzylamino)benzothieno-[2,3-d]-pyrimidin-

2-yllcyclohexanecarboxylic acid, ethanolamine salt, m.p. 167°;

4-[4-(3,4-methylenedioxybenzylamino)benzothieno-{2,3-d}-pyrimidin-
35 2-yllcyclohexanecarboxylic acid, ethanolamine salt, m p. 143°.



-79 and (b) an effective anmount of an antithronbotic PCT/EPO1/ 13913 48. Use
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30 7-[4-(3,4-ethylenedioxybenzylamino)benzothieno-[2,3-d]-pyrimidin-2-
yl]Jheptanoic acid,

2-{4-[4-(3,4-ethylenedioxybenzylamino)benzothieno-[2, 3-d]-pyrimidin-
2-yllcyclohexyl-1-yl}acetic acid,
35
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4-[4-(3,4-ethylenedioxybenzylamino)-[1]-benzothieno-[2,3-d]-

5 pyrimidin-2-yl]benzaic acid, decomp. 220-230°,

4-[4-(3,4-ethylenedioxybenzylamino)-[1]-benzothieno-[2,3-d]-
pyrimidin-2-yl]benzoic acid, ethanolamine salt, m.p. 252°;

10 4-[4-(3,4-ethylenedioxybenzylamino)-{1]-benzothieno-{2,3-d]-
pyrimidin-2-ylJphenylacetic acid.

Analogous reaction with 3,4-dichlorobenzylamine gives the following
compounds
15
4-[4-(3,4-dichlorobenzylamino)benzothieno-2,3-d]-pyrimidin-2-yl]-
butyric acid,

3-[4-(3,4-dichlorobenzylamino)benzothieno-[{2,3-d]-pyrimidin-2-yl]-
20 propionic acid,

5-[4-(3,4-dichlorobenzylamino)benzothieno-[2,3-d]-pyrimidin-2-yl]-
valeric acid, ethanolamine salt, m.p. 160°,

‘ 25 7-[4-(3,4-dichlorobenzylamino)benzothieno-[2,3-d]-pyrimidin-2-yl]-
heptanoic acid,

2-{4-[4-(3,4-dichlorobenzylamino)benzothieno-[2,3-d]-pyrimidin-2-yl]-
cyclohexyl-1-yl}acetic acid,
30
4-[4-(3,4-dichlorobenzylamino)benzothieno-[2,3-d]-pyrimidin-2-yl]-
cyclohexanecarboxylic acid,

4-[4-(3,4-dichlorobenzylamino)-[1]-benzothieno-[2,3-d}-pyrimidin-2-
35 yllbenzoic acid,
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10 3-[4-(3-chloro-4-ethoxybenzylamino)benzothieno-[{2,3-d]-pyrimidin-2-
yl]propionic acid,
5-[4-(3-chloro-4-ethoxybenzylamino)benzothieno-[2,3-d}-pyrimidin-2-
yljvaleric acid,
15
7-[4-(3-chloro-4-ethoxybenzylamino)benzothieno-[2,3-d]-pyrimidin-2-
yllheptanoic acid,
2-{4-[4-(3-chloro-4-ethoxybenzylamino)benzothieno-[2,3-d]-pyrimidin-
20 2-yllcyclohexyl-1-yl}acetic acid,
4-[4-(3-chloro-4-ethoxybenzylamino)benzothieno-[2,3-d]-pyrimidin-2-
yl]cyclohexanecarboxylic acid,
‘ 25 4-[4-(3-chloro-4-ethoxybenzylamino)-[1]-benzothieno-[2,3-d]-

pyrimidin-2-yllbenzoic acid, m p. 185-187°,

4-[4-(3-chloro-4-ethoxybenzylamino)-[1}-benzothieno-{2,3-d]-
pyrimidin-2-yljphenylacetic acid.
30
Analogous reaction with 3-chloro-4-isopropoxybenzylamine gives the
following compounds

4-[4-(3-chloro-4-isopropoxybenzylamino)benzothieno-[2,3-d]-
35 pyrimidin-2-yilbutyric acid,
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pyrimidin-2-yl]cyclohexanecarboxylic acid,
15
4-[4-(3-chloro-4-isopropoxybenzylamino)-[1]-benzothieno-[2,3-d]-
pyrimidin-2-yllbenzoic acid, m p. 240-241°,

4-[4-(3-chloro-4-isopropoxybenzylamino)-[1]-benzothieno-[2,3-d]-
20 pyrimidin-2-ylJphenylacetic acid.
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20
A solution is prepared from 1 g of an active ingredient of the formula |, 1 g
of an antithrombotic, 9 38 g of NaH,PQO, - 2 H,0, 28.48 g of Na,HPQO, - 12
H>O and 0.1 g of benzalkonium chloride in 940 ml of bidistilled water. The
pH is adjusted to 6.8, and the solution is made up to 1 | and sterilised by
. 25 irradiation. This solution can be used in the form of eye drops

Example D: Ointment

500 mg of an active ingredient of the formula | and 500 mg of an
30 antithrombotic are mixed with 99.5 g of Vaseline under aseptic conditions.

Example E: Tablets
A mixture of 1 kg of an active ingredient of the formula I, 1 kg of an

35 antithrombotic, 4 kg of lactose, 1.2 kg of potato starch, 0.2 kg of talc and
0.1 kg of magnesium stearate is pressed to give tablets in a conventional
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Example H: Ampoules

A solution of 1 kg of an active ingredient of the formula | and 1 kg of an

antithrombotic in 60 | of bidistilled water is sterile filtered, transferred into
20 ampoules, lyophilised under sterile conditions and sealed under sterile

conditions. Each ampoule contains 10 mg of each active ingredient.

Example I: Inhalation spray

' 25 14 g of an active ingredient of the formula | and 14 g of an antithrombotic
are dissolved in 10 | of isotonic NaCl solution, and the solution is
transferred into commercially available spray containers with a pump
mechanism. The solution can be sprayed into the mouth or nose. One
spray shot (about 0.1 ml) corresponds to a dose of about 0.14 mg of each

30 active ingredient.

Example A': Injection vials
A solution of 100 g of an active ingredient of the formula |, 100g of the

35 calcium antagonist and 5 g of disodium hydrogenphosphate in 3 | of
bidistilled water is adjusted to pH 6.5 using 2N hydrochloric acid, sterile
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500 mg of an active ingredient of the formula | and 500 mg of a calcium
antagonist are mixed with 99.5 g of Vaseline under aseptic conditions

. 25 Example E': Tablets

A mixture of 1 kg of an active ingredient of the formula |, 1 kg of a calcium

antagonist, 4 kg of lactose, 1.2 kg of potato starch, 0.2 kg of talc and

0.1 kg of magnesium stearate is pressed to give tablets in a conventional
30 manner in such a way that each tablet contains 10 mg of each active

Ingredient.

35
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Example C": Solution
10
A solution is prepared from 1 g of an active ingredient of the formula |, 1 g
‘ of a prostaglandin or prostaglandin derivative, 9.38 g of NaH,PO, - 2 H,0,
28.48 g of Na;HPO, 12 H,0O and 0 1 g of benzalkonium chloride in 940 ml
of bidistilled water The pH is adjusted to 6.8, and the solution is made up
15 to 1 | and sterilised by irradiation. This solution can be used in the form of
eye drops

Example D": Ointment
20 500 mg of an active ingredient of the formula | and 500 mg of a prosta-
glandin or prostaglandin derivative are mixed with 99.5 g of Vaseline

under aseptic conditions.

Example E": Tablets

®
A mixture of 1 kg of an active ingredient of the formula |, 1 kg of a prosta-
glandin or prostaglandin derivative, 4 kg of lactose, 1.2 kg of potato starch,
0.2 kg of talc and O 1 kg of magnesium stearate is pressed to give tablets
in a conventional manner in such a way that each tablet contains 10 mg of
30 each active ingredient.

Example F": Coated tablets

Tablets are pressed analogously to Example E and subsequently coated
35 in a conventional manner with a coating of sucrose, potato starch, talc,
tragacanth and dye.
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Example G": Capsules

2 kg of an active ingredient of the formula | and 2 kg of a prostaglandin or

5 prostaglandin derivative are introduced into hard gelatine capsules in a
conventional manner in such a way that each capsule contains 20 mg of
each active ingredient.

Example H": Ampoules
10
A solution of 1 kg of an active ingredient of the formula | and 1 kg of a
. prostaglandin or prostaglandin derivative in 60 | of bidistilled water 1s
sterile filtered, transferred into ampoules, lyophilised under sterile condi-
tions and sealed under sterile conditions. Each ampoule contains 10 mg of
15 each active ingredient

Example I": Inhalation spray

14 g of an active ingredient of the formula | and 14 g of a prostaglandin or

20 prostaglandin derivative are dissolved in 10 | of isotonic NaCl solution, and
the solution is transferred into commercially available spray containers
with a pump mechanism. The solution can be sprayed into the mouth or
nose. One spray shot (about 0.1 ml) corresponds to a dose of about
0.14-mg of each active ingredient

® ==

30
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aP, &10%&' ()-F1%[: bu4 atomsp H-Ch2-, \-@H-Q-) Q He-O- or
-O-CH,-CH,-0O-,
X 1s R*, R® or R®, each of which i1s monosubstituted by R’,
R* is inear or branched alkylene having 1-10 carbon
® o
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,
R® 1s phenyl or phenylmethyl,
30 R’ is COOH, COOA, CONH., CONHA, CON(A); or CN,
A is alkyl having from 1 to 6 carbon atoms, and
Hal isF, Cl, Brorl,
and/or physiologically acceptable salts and/or solvates thereof and
35 a) at least one antithrombotic or

b) at least one calcium antagonist or
c) at least one prostaglandin or prostaglandin derivative
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3. Pharmaceutical formulation according to Claim 2, comprising at least
one compound of the formula |

R2

|
10 S AN )\
. in which

R' and R? are each, independently of one another, H, A, OA, OH
or Hal,

15 R'and R?  together are alternatively alkylene having 3-5 carbon
atoms, -O-CH»-CH,-, -CH,-O-CH,-, -O-CH,-O- or
-O-CH,-CH,-O-,
X is R*, R® or R®, each of which is monosubstituted by R’,
R* is linear or branched alkylene having 1-10 carbon
20 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,
e - R® is phenyl or phenyimethyl,
R’ is COOH, COOA, CONH,, CONHA, CON(A), or CN,
A is alkyl having from 1 to 6 carbon atoms, and
Hal isF, Cl, Brorl,
and/or physiologically acceptable salts and/or solvates thereof and
30 at least one antithrombotic.
4.  Pharmaceutical formulation according to Claim 3, comprising at least
one compound of the formula | according to Claim 3 in which
X is R*, phenyl or phenylmethyl, each of which 1s
35 substituted by COOH, COOA, CONH,, CONA;, CONHA

or CN;
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20 X is R*, phenyl or phenylmethyl, each of which is
substituted by COOH, COOA, CONH,, CONA;, CONHA
or CN;
and/or physiologically acceptable salts and/or solvates thereof and
at least one antithrombotic.

‘ 25
7.  Pharmaceutical formulation according to Claim 3, comprising at least
one compound of the formula | according to Claim 3 in which
R' and R? are each, independently of one another, H, A, OA or
Hal,
30 R'and R®  together are alternatively alkylene having 3-5 carbon
atoms, -O-CH,-CH,-, -O-CH,-O- or -O-CH,-CH,-O-,
X is alkylene having 2-5 carbon atoms, cyclohexyl, phenyl
or phenylmethyl, each of which is monosubstituted by
R,
35 R’ 1s COOH or COOA,

A is alkyl having from 1 to 6 carbon atoms,
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R’ is COOH or COOA,
15 A is alkyl having from 1 to 6 carbon atoms,
Hal isF, Cl, Brorl;

and/or physiologically acceptable salts and/or solvates thereof and
at least one antithrombotic.

20 9. Pharmaceutical formulation according to Claim 3, comprising at least
one compound of the formula | according to Claim 3 selected from
the group consisting of
(a) 3-[4-(3-chloro-4-methoxybenzylamino)benzo[4,5]thieno-{2,3-d]-

pyrimidin-2-yl]propionic acid;
. 25 (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]-
pyrimidin-2-yilheptanoic acid;
(d) 7-[4-(3-chloro-4-methoxybenzylamino)benzo[4,5]thieno-[2,3-d]-

30 pyrimidin-2-ylJheptanoic acid;

(e) 5-[4-(3-chloro-4-methoxybenzylamino)benzo[4,5]thieno-{2,3-d]-
pyrimidin-2-yl]valeric acid,

(f) 2-{4-[4-(3-chloro-4-methoxybenzylamino)benzo[4,5]thieno-
[2,3-d]-pyrimidin-2-yl]-cyclohexyl-1-yl}acetic acid;

35 (9) 4-[4-(3,4-methylenedioxybenzylamino)benzo[4,5]thieno-[2,3-d}-

pyrimidin-2-yl]cyclohexanecarboxylic acid;
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1,) 10%% & () - m ()@@ Hr&iethylenedioxybenzylamino)benzo[4,5]thieno-[2,3-d]-

pyrimidin-2-yllbenzoic acid,
(i) 4-[4-(3,4-methylenedioxybenzylamino)benzo[4,5]thieno-[2,3-d]-
pyrimidin-2-yl]phenylacetic acid,
5 (i)  4-[4-(3-chloro-4-methoxybenzylamino)benzothieno-[2,3-d]-
pyrimidin-2-yljcyclohexanecarboxylic acid,
and/or physiologically acceptable salts and/or solvates thereof and
at least one antithrombotic.

10 10. Pharmaceutical formulation according to Claim 9, comprising at least

4-[4-(3-chloro-4-methoxybenzylamino)benzothieno-[2,3-d]-pyrimidin-

. 2-yllcyclohexanecarboxylic acid, ethanolamine salt, and at least one
antithrombotic.

15 11. Pharmaceutical formulation according to Claims 1 to 10, in which the
antithrombotic is selected from the group consisting of vitamin K
antagonists, heparin compounds, thrombocyte aggregation inhibitors,
enzymes, factor Xa inhibitors, factor Vlla inhibitors and other anti-
thrombotic agents.

20

12. Pharmaceutical formulation according to Claim 11, where the vitamin
K antagonists are selected from the group consisting of dicoumarol,
phenindione, warfarin, phenprocoumon, acenocoumarol, ethyl
biscoumacetate, clorindione, diphenadione and tioclomarol.

® =

13. Pharmaceutical formulation according to Claim 11, where the heparin
compounds are selected from the group consisting of heparin,
antithrombin 111, dalteparin, enoxaparin, nadroparin, parnaparin,
reviparin, danaparoid, tinzaparin and sulodexide

30

14. Pharmaceutical formulation according to Claim 11, where the
thrombocyte aggregation inhibitors are selected from the group
consisting of ditazole, cloricromen, picotamide, clopidogrel,
ticlopidine, acetylsalicylic acid, dipyridamole, calcium carbassalate,

35 epoprostenol, indobufen, iloprost, abciximab, tirofiban, aloxiprin and
intrifiban.
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16  Pharmaceutical formulation according to Claim 10, where other
antithrombotic agents are selected from the group consisting of
defibrotide, desirudin and lepirudin.

10

17. Pharmaceutical formulation according to Claims 1-10, where the anti-
‘ thrombotic is selected from the group consisting of blood platelet
glycoprotein receptor (lib/llla) antagonists
15
18 Pharmaceutical formulation according to Claim 2, comprising at least
one compound of the formula |

R
20 -~

R2

® ==

in which
R'and R?  are each, independently of one another, H, A, OA, OH
or Hal,

R'and R*  together are alternatively alkylene having 3-5 carbon
30 atoms, -O-CH,-CH;-, -CH,-O-CH,-, -O-CH,-O- or -O-
CH,-CH»-O-,
is R*, R® or R®, each of which is monosubstituted by R’,
IS linear or branched alkylene having 1-10 carbon
atoms, in which one or two CH, groups may be
35 replaced by -CH=CH-groups,

A X
o
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‘ X is R*, phenyl or phenylmethyl, each of which 1s
substituted by COOH, COOA, CONH,, CONA;, CONHA
or CN;

15 and/or physiologically acceptable salts and/or solvates thereof and

at least one calcium antagonist.

20. Pharmaceutical formulation according to Claim 18, comprising at
least one compound of the formula | according to Claim 18 in which

20 R'and R>  together are alkylene having 3-5 carbon atoms,
-0O-CH>-CH,-, -O-CH>-0- or -O-CH,-CH,-O-,

X is R* phenyl or phenylmethyl, each of which is
substituted by COOH, COOA, CONH,, CONA,, CONHA
or CN,

. 25 and/or physiologically acceptable salts and/or solvates thereof and

at least one calcium antagonist.

21. Pharmaceutical formulation according to Claim 18, comprising at
least one compound of the formula | according to Claim 18 in which
30 R' and R? are each, independently of one another, H, A, OA or
Hal,
R'and R> together are alkylene having 3-5 carbon atoms,
-O-CH,-CH,-, -O-CH,-0O- or -O-CH,-CH,-0O-,
X is R*, phenyl! or phenyimethyl, each of which is
35 substituted by COOH, COOA, CONH,, CONA;, CONHA
or CN:
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23 Pharmaceutical formulation according to Claim 18, comprising at

20 least one compound of the formula | according to Claim 18 in which
R'and R®  are each, independently of one another, H, A, OH, OA
or Hal,

R'and R*>  together are alternatively alkylene having 3-5 carbon
atoms, -O-CH,-CH;-, -O-CH>-O- or -O-CH>-CH,-O-,

. 25 X is alkylene having 2-5 carbon atoms, cyclohexyl, phenyl
or phenylmethyl, each of which is monosubstituted by
R’,
R’ 1s COOH or COOA,
A 18 alkyl having from 1 to 6 carbon atoms,
30 Hal isF,Cl,Brorl

and/or physiologically acceptable salts and/or solvates thereof and
at least one calcium antagonist.

24. Pharmaceutical formulation according to Claim 18, comprising at
35 least one compound of the formula | according to Claim 18 selected
from the group consisting of
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(f) 2-{4-[4-(3-chloro-4- methoxybenzylam|no)benzo[4 5]thieno-
. [2,3-d]-pyrimidin-2-yl]-cyclohexyl-1-yl}acetic acid,
(g) 4-[4-(3,4-methylenedioxybenzylamino)benzo[4,5]thieno-[2,3-d]-
pyrimidin-2-yl]cyclohexanecarboxylic acid;
15 (h) 4-[4-(3,4-methylenedioxybenzylamino)benzof4,5]thieno-[2,3-d]-
pyrimidin-2-yl]Joenzoic acid,
(N  4-[4-(3,4-methylenedioxybenzylamino)benzo[4,5]thieno-{2,3-d]-
pyrimidin-2-yljphenylacetic acid,
(j) 4-[4-(3-chloro-4-methoxybenzylamino)benzothieno-[2,3-d]-
20 pyrimidin-2-yl]cyclohexanecarboxylic acid,
and/or physiologically acceptable salts and/or solvates thereof and
at least one calcium antagonist

25. Pharmaceutical formutation according to Claim 23, comprising at
. 25 least 4-[4-(3-chloro-4-methoxybenzylamino)benzothieno-[2,3-d]-
pyrimidin-2-yljcyclohexanecarboxylic acid, ethanolamine salt, and at
least one calcium antagonist.

26. Pharmaceutical formulation according to Claims 2 and 18 to 25, in
30 which the calcium antagonist is selected from the group consisting of
selective and non-selective calcium antagonists

27. Pharmaceutical formulation according to Claim 26, in which the
selective calcium antagonists are selected from the group consisting
35 of dihydropyridine derivatives, phenylalkylamine derivatives,
benzothiazepine derivatives and other selective calcium antagonists
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. 30. Pharmaceutical formulation according to Claim 27, in which the
benzothiazepine derivative is diltiazem.

15 31. Pharmaceutical formulation according to Claim 27, in which the other
selective calcium antagonist is mibefradil.

32 Pharmaceutical formulation according to Claim 26, in which the non-
selective calcium antagonists are selected from the group consisting
20 of fendiline, bepridil, lidoflazine and perhexiline.

33. Pharmaceutical formulation according to Claim 2, comprising at least
one compound of the formula |

@ == R
N _ CH,
-~ "N R? |
30 I J\x
In which
R'and R*  are each, independently of one another, H, A, OA, OH
or Hal,

35
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CH2-CHz-O-,
X is R* R® or R® each of which is monosubstituted by R’,
5 R* is hinear 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,

10 R® is phenyl or phenylmethyl,

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

. A 1s alkyl having from 1 to 6 carbon atoms, and

Hal Is F, Cl, Brorl,

and/or physiologically acceptable salts and/or solvates thereof and
15 at least one prostaglandin or prostaglandin derivative.

34. Pharmaceutical formulation according to Claim 33, comprising at
least one compound of the formula | according to Claim 33 in which
X is R?, pheny! or phenylmethyl, each of which is
20 substituted by COOH, COOA, CONH,, CONA;, CONHA
or CN;
and/or physiologically acceptable salts and/or solvates thereof and
at least one prostaglandin or prostaglandin derivative.

‘ 25 35. Pharmaceutical formulation according to Claim 33, comprising at

least one compound of the formula | according to Claim 33 in which

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

X 1s R*, phenyl or phenyimethy!, each of which is

30 substituted by COOH, COOA, CONH,, CONA,, CONHA

or CN;

and/or physiologically acceptable salts and/or solvates thereof and

at least one prostaglandin or prostaglandin derivative

35 36 Pharmaceutical formulation according to Claim 33, comprising at
least one compound of the formula | according to Claim 33 in which
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6) 1098& () - m together are aIkerne having 3-5 carbon atoms,
-0-CH2-CH,-, -O-CH»-0- or -O-CH,-CH-O-,

5 X is R* phenyl or phenylmethyl, each of which is
substituted by COOH, COOA, CONH,, CONA;, CONHA
or CN;

and/or physiologically acceptable salts and/or solvates thereof and
at least one prostaglandin or prostaglandin derivative

10

37. Pharmaceutical formulation according to Claim 33, comprising at
. least one compound of the formula | according to Claim 33 in which
R'and R* are each, independently of one another, H, A, OA or
Hal,

15 R'and R® together are alternatively alkylene having 3-5 carbon
atoms, -O-CH,-CH,-, -O-CH>-O- or -O-CH»-CH»-O-,

X is alkylene having 2-5 carbon atoms, cyclohexyl, phenyl
or phenylmethyl, each of which is monosubstituted by
R’,

20 R’ 1s COOH or COOA,

A 1s alkyl having from 1 to 6 carbon atoms,

Hal isF,Cl Brorl;

and/or physiologically acceptable salts and/or solvates thereof and

at least one prostaglandin or prostaglandin derivative.

@ =
38. Pharmaceutical formulation according to Claim 33, comprising at

least one compound of the formula | according to Claim 33 in which

R'and R®  are each, independently of one another, H, A, OH, OA
or Hal,

30 R'and R* together are alternatively alkylene having 3-5 carbon
atoms, -O-CH,-CH,-, -O-CH,-0O- or -O-CH,-CH>-O-,

X is alkylene having 2-5 carbon atoms, cyclohexyl, phenyl
or phenylmethyl, each of which is monosubstituted by
R,
35 R’ 1Is COOH or COOA,

A is alkyl having from 1 to 6 carbon atoms,
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r%ﬂim 2-yllpropionjc acid,
=>7 SDEFGHIJKL U\/\/\X‘\/( f abcdef ghi j kIl mo
<=> @\q (b) 34 methyle edioxybenzy amljno)benz%c[] , t no [2{4 d]

pyrlmldln-2 yllbutyric acid;
. (c) 7-[4-(3,4-methylenedioxybenzylamino)benzo[4,5]thieno-[2,3-d]-
pyrimidin-2-ylJheptanoic acid,
(d) 7-[4-(3-chloro-4-methoxybenzylamino)benzo[4,5]thieno-[2,3-d]-
15 pyrimidin-2-yljheptanoic acid,
(e) 5-[4-(3-chloro-4-methoxybenzylamino)benzo[4,5]thieno-[2,3-d]-
pyrimidin-2-yl]valeric acid,
(f) 2-{4-[4-(3-chloro-4-methoxybenzylamino)benzo[4,5]thieno-
{2,3-d]-pyrimidin-2-yl]-cyclohexyl-1-yl}acetic acid;
20 (g) 4-[4-(3,4-methylenedioxybenzylamino)benzo[4,5]thieno-[2,3-d]-
pyrimidin-2-yljcyclohexanecarboxylic acid,
(h) 4-[4-(3,4-methylenedioxybenzylamino)benzo[4,5]thieno-[2,3-d]-
pyrimidin-2-yllbenzoic acid;
(i)  4-[4-(3,4-methylenedioxybenzylamino)benzo[4,5]thieno-[2,3-d]-
. 25 pyrimidin-2-ylJphenylacetic acid;
() 4-[4-(3-chloro-4-methoxybenzylamino)benzothieno-[2,3-d]-
pyrimidin-2-yl]cyclohexanecarboxylic acid,
and/or physiologically acceptable salts and/or solvates thereof and
at least one prostaglandin or prostaglandin derivative.
30
40. Pharmaceutical formulation according to Claim 39, comprising at
least 4-[4-(3-chloro-4-methoxybenzylamino)benzothieno-[2,3-d)-
pyrimidin-2-yl]cyclohexanecarboxylic acid, ethanolamine salt, and at

least one prostaglandin or prostaglandin derivative.
35
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Pharmaceutical formuiation according to Claims 2 and 33 to 40, in
which the prostaglandin or prostaglandin derivative is selected from
the group consisting of alprostadil (PGE,), dinoprost (PGF»),
dinoprostone (PGE,), epoprostenol sodium (PGl,, prostacyclin
sodium), gemeprost, iloprost, latanoprost, misoprostol, sulprostone,
carboprost, thromethamin, dinoprost thromethamin, lipoprost,
metenoprost and tiaprost.

Pharmaceutical formulation according to Claim 41, in which the
prostaglandin is PGE, or prostacyclin.

Pharmaceutical formulation according to Claim 42, in which the
prostaglandin is prostacyclin

Pharmaceutical formation according to one of the preceding claims,
comprising one or more excipients and/or assistants.

Use of a pharmaceutical preparation according to one of Claims 1 to
44 for the preparation of a medicament for the treatment of angina,
high blood pressure, pulmonary hypertension, congestive heart
fallure (CHF), chronic obstructive pulmonary disease (COPD), cor
pulmonale, dextrocardiac insufficiency, atherosclerosis, conditions of
reduced patency of heart vessels, peripheral vascular diseases,
strokes, bronchttis, allergic asthma, chronic asthma, allergic rhinitis,
glaucoma, irritable bowel syndrome, tumours, renal insufficiency,
liver cirrhosis and for the treatment of female sexual disorders

Use according to Claim 45 for the preparation of a medicament for
the treatment of pulmonary hypertension, congestive heart failure
(CHF), chronic obstructive pulmonary disease (COPD), cor
puimonale and/or dextrocardiac insufficiency.

Set (kit) consisting of separate packs of

(a) an effective amount 4-[4-(3-chloro-4-methoxybenzylamino)-
benzothieno-[2,3-d]-pyrimidin-2-yl]cyclohexanecarboxylic acid,
ethanolamine salt,
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and
(b) an effective amount of an antithrombotic

Use of 4-[4-(3-chloro-4-methoxybenzylamino)benzothieno-[2,3-d}-
pyrimidin-2-ylJcyclchexanecarboxylic acid, ethanolamine salt, for the
preparation of a medicament for the treatment of pulmonary
hypertension, congestive heart failure (CHF), chronic obstructive
pulmonary disease (COPD), cor pulmonale and/or dextrocardiac
insufficiency.

Set (kit) consisting of separate packs of

(a) an effective amount of 4-[4-(3-chloro-4-methoxybenzyl-
amino)benzothieno-[2,3-d]-pyrimidin-2-yljcyclohexanecarboxylic acid,
ethanolamine salt,

and

(b) an effective amount of a calcium antagonist.

Set (kit) consisting of separate packs of

(a) an effective amount of 4-[4-(3-chloro-4-methoxybenzyl-
amino)benzothieno-[2,3-d]-pyrimidin-2-yljcyclohexanecarboxylic acid,
ethanolamine salt,

and
(b) an effective amount of a prostaglandin or prostaglandin
derivative.

Use of a pharmaceutical preparation comprising at least one
phosphodiesterase V inhibitor and at least one prostagiandin or
prostaglandin derivative for the preparation of a medicament for the
oral treatment of pulmonary hypertension, congestive heart failure
(CHF), chronic obstructive pulmonary disease (COPD), cor
pulmonale and/or dextrocardiac insufficiency



