;e3eX, 6TX& Pharmaceutical fornulation conprising thienopyrimdines and
antithronbotics, calcium antagogy mm\“\agl andi ns or prostaglandin
derivativeso@d49650 5 10 15 20 Th “\\mﬂm“\“m“ rel ates to pharaneEeuri3oe

formul ati ons conposing at | east one, sphodi esterase V inhi bitor and/or
physi ol ogi cal | y acceptabl e salts and/or solvates thereof and at | east one
antithronbotic. The invention relates mparticular to pharnaceuti cal

formul ati ons conprising at | east one conpound of the fornmula | ~~~, >~ |

~Xx R ,~s~;~ in which R RharRacemnticaldonmulatiepcomeptisingof one another, H, A
or Hal, where one of theg:ads .S ke = H R and Rz

toget her are al ternativev{;ég?égllllQ‘ﬁéh?%\%\a;égh?]@%ﬁc%’t ons, R3 and R4 are
each, independently of on€algismmantaganists, prostaglandingl | R3 and R4 toget her
are alternatively al kyl ene B?%G&a@ién&ﬁf@éﬁvﬁ%ﬁ)' O CHZ-CH2-, -OCHZ-O
or -OCH2-CH2-O, X is RS or , each of which is nonosubstituted by R, 25
30 R5 Ys linear or branched al kyl ene having 1-10 carbon atons, in which one
or two CH2 (TieelirsvemtpnivelatepicageaniyceuiteGormputpas comprsindatiéasCHZ) m, R&

O o 1% BRO o8Py iy B0y B Reio B Rl sfblale S, ST
Cl, Br o/r 1géiréd/wos@lﬂamﬁerecﬁ andi &t 1@astrorg, artitirombati@, 1, 2 or 3,
PCTI EPO1

10 The invention relates in particular to pharmaceutical formulations compris-
ing at least one compound of the formula |

3
R *159159*
15 (CH,)
2/n
R2  HNT
4
R
~ "N
R1 74 J\
~
S
20 N X

in which
R'and R? are each, independently of one another, H, A or Hal, where
one of the radicals R' and R? is always = H,
‘ 05 R'and R® together are alternatively alkylene having 3-5 carbon atoms,
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,-0- or -O-CH,-CH,-0-,

X is R® or R®, each of which 1s monosubstituted by R’,

30 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, or
is -CeHa-(CH2)m-,

R® is cycloalkylalkylene having 6-12 carbon atoms,
35 R’ is COOH, COOA, CONH,, CONHA, CON(A); or CN,
A is alkyl having from 1 to 6 carbon atoms.

Hal isF, Cl,Brorl,



and/ or, physi ol ogi cally acceptable salts and/or solvates thereof, and a) at
| east one antithronbotic or 5 b) at | east one cal cium antagoni st or c) at

| east one woo4®Wgd andi n or prostagl andi n derivative The | RUEEPIGIILS
furthernore relates to the use of the fornmulation for the preparation of a
medi cament for the treatnent of angina, high blood pressure, 10 pul nonary
hypertensi on, congestive heart failure (CHF)) chronic obstructive pul nonary
di sease (COPD), cor pul nonal e, dextrocardiac insufficiency,

at heroscl eravi s, condii$il@f2, @dr educed patency of heart vessels, peripheral
vascul ar di sgases, st r,gbe§ zgy'rgnchl tis, allergic ast hma chronic asthma,
allergic rhinitis, Irfitable bowel syndrome urs, 15 renal

i nsuf fi ci encgna/py 9@5'@|P€M?H¥|3§C§H@bf%§alf%@n@/Pé§P'rY§Fﬁs %‘?“f nahg sexual

di sorders. Ripar rmqugtl&fg aft@hrothiedtiooys consi sting of ot her

phosphgdi este)ea?ét %t % i nhi b tors toget her with a second active
ingredient a é@? C'iuﬁn 6)§9 The conpounds of the fornula |
are descri beg) mMﬂbQﬁlcﬁ&Bﬁ@st@amdﬁnmrmoﬂagIMm desvative di scl osed, for
exanpl e, mEP 201 188 and WO 93106104 25 The use of other PDE-V i nhi bi t or s
is described, for example, in WO 94128902. Pharnmaceutical fornulations
consi sting ofhetventign dephermaestreleiestothenmse of thedarmuleses ferdgetmer wit h

cal ci um ant a@é}ﬁt.éh%f@me@bamm foranB ¢leateht @p&eglﬁé 5 ﬁb(ﬂ@@d: fdxgdré n WO
ool 156,? Phar maceut th61| or.nmul ati on? sistin f ho hodi'est er ase
VPEET0) | rRIBIara hy S strigeatys eatnie (CHE: ArtedGaRot er ! v
}3 i&;aEgL i/ ilggwel pubtioharnVifis884el (00 PDQnGbWIMhél&&e&&ocar\éPcﬂmuﬂf&%uh o

I DITOrsS
@ o nat.éfmﬁ?r§@§'e35%§¢%df@%@ (BO0RE PRI T dRBr veslbls BiD, b
|'ocal treat nmﬁrabvamdnseamfstmkes d@fonghluesalierb@dasthmaocbmcs58 5 RT.

Schermuly et aghmd @ik cﬁﬁﬁgﬂsc Bauds anﬁhtémeB%W@n 5@ idmBLid | cal Care
Medi ci 160, 1500-6 , descr| eraFeutl c potentral

of
pr ost a&gandl reney INSeEicreNein '&%‘?%’EBPS'IS@'?H Wrtﬂﬂe trpatrento ﬁ@@ailehﬁ%}iéﬂors
preferably dgigbrdegtective PDE I11/1V inhibitors, in |ow doses for acute and
chroni ¢ pul nonary hypertension. 10 In Pneunol ogie (54, Suppl 1, $42, 2000),
R Schermuly et al. describe the influence of PDE-V inhibition on
pr ost acycl i nPhathoaelticakforeiutatenisaonsrstiegpd ot hempted sphodrestenage My per t oni a.
15 The inven the form
of phar miceu{ﬁlglgl\hqgrgbg?%%g@ﬁ{eMIgﬁé%éégﬁ%g%{\%/m&r%@gb |esa%%rfb%lgnovm
nedi cafBnt s WNWHOBA®PESE. used for the same purpose This object has been
achi eved by the discovery of the novel preparation. 20 The conpounds of the

formula | their salts _hav val abI c i.cal properties and
are wel | tolgpﬁtcga‘poluﬁdﬁéﬁﬂ‘ fﬂr lg{ %ﬁpdp \&@c%&gbgﬁm biti on of cGW
phosphodi est Eynam&in(w@ﬁénVéaﬂvéESar@:dleeleéd rfes ekawpleyy i EE@REF! 188 and

phosphodi estg\y ?3% Aiting activity are described, for exanple, in J. Med
(? 5 and ibid. 37, 2106 (1994) The b| ol ogi cal activity of

em 36, 376
ae cofPoundEhetuseri otherRIPE-Y fubitars iz deserBrethifeeexanmplgetrhods as
descri bed, foyooupgde in WO 93106104 The affinity of the conpounds
according to the invention for cGW and cAMP phosphodi esterase is
determ ned by neasuring their | C-o values (concentration of the inhibitor
needed t o acRhaneaddificahforimulatiomsadorisigting of other phosphodiesterase V

(PDE V) inhibitors together with calcium antagonists (= calcium channel
30 blockers) are described in WO 00/15639.

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

35



enzyne activity). 35 The determ nations can be carved out using enzynes

| sol ated by known nethods (for exanple WJ Thonpson et al., Biochem 1971,
10," 311 ) Wihe2/496D 02/ : 19650 PCT/ EPOL/ 13915 -4 experi ment PEEHRPHARYr ri ed
out using a nodified batch nethod of Wg_Thonpson and M M Appl eman
(Biochem 1979, 18, 5228) The conpounds are therefore suitable for the
treatnment of illnesses of the 5 cardiovascular system in particular
cardiac insufficiency, and for the treat nent and/or therapy of inpotence
(erectile dyBiamse pblotherjiphospbodiestaigse iV of ¥npiitarsinogymbiratiPRones f or

the treat mentiyph JroBabRiMeh be R%%é@lbh&ﬁh ddriVatiQ¥ 36Mine. lot 4l tMateh28P02 10 The
conmpounds are effe tive as .in |b|t %% g phrine-induced contractions
in corpus ceﬁf@?WSs‘ﬁ’ﬁf BQr'%pieé?fébﬁé Iy §1 i s biological action can be
denonstrated, for exanple, by the nethod described by F. Hol nquist et al.

in J. Arol. 0-1 ction
denonstr at esR‘gTﬁ% Q%?ét‘ %]aﬁ bjtggﬁirp%gcq!p%%r[r}% &hég@r%{)ﬂ}g o&ﬂéél?nventlon
for the therGase Madicorwe, t@aﬂﬁeaﬁ (09Bhasenbe tﬁe&@apeumpotﬁaﬂwtlﬁlh@f

phar maceut i bs{a@réﬁalﬁtl @g?lz géé‘lQOFrﬁ virliesy R PBE mﬁ@)ltbfh d-t'c‘“ ar

for the tre F—’éﬁr{'per ensi on, can be denon strated, as
descri bed byf e@@)’éuﬁbﬁﬂécﬂ\{ﬁ /Iy igbikiters; in '@Mldpﬁ%fowbéﬁé‘ﬁ&ers Conpany,

1997, Chapt etfhr@mc%lﬂ@bﬁégﬂﬂ%’éﬁm.l on, 177-200 The conpounds of the
for rrulﬂ% can be enpl oyed as nedi canent active 25 ingredients in human and
ry

veteri medi ci ne They can furthernore be enployed as internedi ates for
t he prepar atlhd?neﬁmcbfogid’n(@ Bedpt dmSHA2, 2000y, R .| SehezthubnésalTHesardepitnends of

B o™ hndescs ot PBELY BB s Hin SR ArRoaRagaRiEd by 2

cess whic arac erise conpound O mula Il 35
WD 02/ a9650 mermamgmonasy hypgrtamar2 L ~-N RL S N X in which R, RZ and
X are as defined above,

15 The invention had the object of providing novel medicaments in the form of
pharmaceutical preparations which 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.
20

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).

' 25 Quinazolines having a cGMP phosphodiesterase-inhibiting activity are
described, for example, in J. Med Chem 36, 3765 (1993) and ibid. 37,
2106 (1994)

The biological activity of the compounds of the formula | can be deter-

30 mined by methods as described, for example, in WO 93/06104
The affinity of the compounds according to the invention for cGMP and
cAMP phosphodiesterase Is determined by measuring their ICs values
(concentration of the inhibitor needed to achieve 50% inhibition of the
enzyme activity).

35 The determinations can be carried out using enzymes isolated by known
methods (for example W J Thompson et al., Biochem 1971, 10, 311) The



and L is Cl, Br, OH SCH3 or a reactive esterified OH group, is reacted

with a conpound of the formula IIl - R3 15 HN (CH2)n 2 R4 in which 20 RS,
R4 and n aveozsvedefi ned above, or b) a radical X in a conpOonE#IBIIthe
fornula | is converted into 25 another_padical X by, for exanple,

hydrol ysing an ester group to a COCH group or converting a COOH group into
an am de or into a cyano group, and/or in that a conpound of the fornula I
is converted into one of its salts. 30 The invention also relates to the
use of all osptp'eu:imem (mcntbe/earrri@drm,lt(Lsirgaaximﬁhed batcht methadaoft\NMoher s, t he

racenat es, Iﬂ?fq 1Ry tes of the
conpounds The Pm SO vat es%(ﬁ' gh g}ép%%hgg ofgar‘gtaé?é mula | is taken to

mean 35 adductions of inert solvent nolecules onto the conpounds of the

fornula I ¥ @8 8@ﬁ9$ B@_ﬂﬁ?%ré%ﬁﬂtéble@ov\’(ﬂecﬁeét%éﬁtQwillﬁﬁsb@s bheig mut ual

attractive force. Solvat X rates r . de ates or
21 kot Bles - AHTICYAICHET SYotei ! PaRIcLiE! CRISC DS MR, anes(or 4 Thel- 2
and n are asmentlehdfoetharaggof impoteaceéreetile dydfumtubd)ll unI ess expressl y
stated otherwise. Ais al kyI having 1-6 carbon atons. In t he above
formul ae, alkyl is preferab unbranched and has 1, 2, 3, 4, 5 or 6 carbon
atons and |sTIp1e eSeloébupsmtgte&pyraéollmpyrimdipﬁ@@sjfo,r thetreaénaotef 10 preferably

i sopropyl, tené s#nbe e rl ) a %ént\/q@R%p/?ngz but al so n-pentyl,

neopengbé exy rcal which is
nonosu titut ed by R‘ 15 R5 is a linear or branched al kyl ene radi cal having

1 10 c?r boglm@@mp@nﬂagraa@bﬁe&m?e é@irhﬂﬂtcﬁ’é%heﬂ?l@bﬁnhb&n@ud@d@mﬁ radi cal
prefera

I
e, - St MRS calirh PR Paaftaltns o ratbitD il Bioladi el PPV oo
1,1- , 1,2 actich Gardbeekemdnstrapsd, éoeexamplehppr@mdtbw;iebermécbbys, -, 2-
3- 4- et hyl I , 2, 3-
3, 30(rj| ne?ﬁyl%ut Pn(ﬂ.ﬁ?tt?{t Qn% '&JLF %‘ué fe1noe1§1§é ?19 1 et hyI prg[)yl ene,
1- et hyllS2- mTh?llwlglﬁ?n@ﬁéhe QOQtrQCtIQﬂdmenﬁ-f@tﬁﬁr’@@I@ﬁﬁﬁfﬂ‘tﬁmﬁsérﬁ he¢inear or

branched hepéd‘ihﬁ@@nd@ﬁédﬂr@ﬁ@ tortﬁé)(h\%ﬁﬂloﬁrfoﬂﬁ@’ﬂh%ﬁ@py Edfop regtrhést srore, for
exanpl e, but-2- | ene or hex-3-enylene. 25 R6 is cycl oal kyl al kyl ene havi ng

6- 12 carbon 'ﬂ%’&% CHreferably, for exanple, cyclopentyl methyl ene,
cyclohexylnethylene cycl ohexyl et hyl ene, cycl ohexyl propyl ene or

The otner 1o Ty Sfiacd arthe @B?T’*"%ﬁé“gﬁf‘gfﬁ'&s‘ﬁ}%&%ﬁ%@ﬁﬁ" b3 8 e ERRldny ety ©
or rmetRQl. Furparteutar &r the teeatment o memanahgpertensipn efasr bd degmenepy | ene,
butyl ene or geneyl 88@estited By BN BraidRAN if HEdrt Bisddise SUbdiibAOWB 35 WO

02/: 1960
Saunders Company, 1997, Chapter 6. Cardiac Catheterisation, 177-200
The compounds of the formula | can be employed as medicament active
‘ 25 ingredients in human and veterinary medicine They can furthermore be
employed as intermediates for the preparation of further medicament

active ingredients

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

a) a compound of the formula Il

35



-7 PCT/EP0111391 s The radicals R3 and RQ may be identical or different and
are preferably located mthe 3- or 4-position of the phenyl ring. They are,
for exanplwpoendesach case i ndependently of one anot her, HPCOHPOHIIRYE , F,
Cl, Br or I or together are al kylene, sgch as, for exanple, propylene,
butyl ene or pentyl 5 ene, furthernore ethyl eneoxy, nethylenedi oxy or
et hyl enedi oxy. They are preferably also in each case al koxy) such as, for
exanpl e, met hoxy, ethoxy or propoxy. The radical R7 is preferably, for
exanpl e, COCH, COOCH3, , 10LCONH2, CON(CH3)2) CONHCH3 or CN. a For
the entire invention, all ragicals|which occur nore than once may be
identical or different, i ndent of one another. 15 The term
antithronbotics al so cgter anti coagullants and bl ood pl at el et
aggregation inhibitors (thr te gregation inhibitors). The invention
relates in particular to phaStacelfcarxfor mul ati ons conposing an
antithronbotic, a cal cium antagoni st or a prostaglandin or 20 prostagl andin
derivative and at | east one conpound of the fornmula | in which at |east one
of the said maghicel s has one of the preferred neanings indicated above.
Some preferred groups of conpounds may be expressed by the foll ow ng
sub-formulae la fo le, which conformto the fornula I and in which the
radi cal s not Rde&gfﬁ@%e@felaﬁ defeadbabena, ai | are as defined under 25 the
fOF mul a1) bﬁhd'l.ﬂs‘("ﬂ' Blh (DH S@I—%drsa R3Achle BSterfigaoRfgrvhpch is substituted
COO—p COOA; 30 Ib R and RZ are each, |ndependently of one anot her,
H A or HaI wher e at Ieast one of the radlcals R and Rz is always ~ H, R3
d R4 toget Bereasteel with gl congpdund ofth8-fornealakiin at ons, - O- CH2- CH2-,
CH2-O or -O-CHz-CHz-O, 35 X is RS or R6, each of which is substituted
by COOH or COOA; WO 021A9650 PCT/ EP01/13915 g_in lc R and R2 are each,
i ndependently of one anot her, A Q ere at | east one of the

r adi calg R and R2 is aI vvayﬁc 2)—1 \R4are each, independently of one
anothefl, H A OA or d &4t ogx

are al kyli@gne having 3-5 carbon

at ons) - O CH2- CHzZ-, -O -0 or -0 -O,Xis R5 or R, each of which
is substituted by COOH or 10CODA nis 1 2;in Id R and R2are each,
i ndependently of one another, H A orRHaI where one of the radicals R and
R2 is al WaySirrwhicih5R' and RZtoget her are aI ternatively al kyl ene having 3-5
car bonat ons, R3and R 'are each, independently of one another, H A OA
or Hal , R3and R4t oget her are alternatlvely -OCHZ-O,20Xis RS which is
monossB8t i t uREAR DN, 4RBizs definear atwvehr anched al kyl ene havi ng 1- 10
carbonatons or -CsH4-CHZ-, R is COOH or COOA, Ai s al kyl having from1l to 6
carbon atons, 25Halis F, CI, Br or I,ms 1, andnis 1 or 2;mle R and RZare
each, indepeftiently of one another, H, A or Hal,30where one of the radicals
R and R2 is always ~ H R and R2together are alternatively al kyl ene havi ng
3-5 carbonat ops, R3and ,R4are each, indepe ntly of one another, H, A OH CA

ol S0RaaRl Rit BGRUIREL X dh & CamRaUTI SLBEoIeSeris PSR i ch | s

nosuBSt i t uedihey ré&dical X ¥ 2/exabile, lydr&ysing ah BstergrauptcPEUGDAL/ 13915

coo or - coon9RE & vtitla ATORRY bk al BiHE o WA Rleric oo o' T

is 1l and is 1 or 2 The invention preferably relates to a forrrul ation

conposi ng 5- Eﬂ?ﬁéﬁmé?@é&“n?%‘;@ gf)ff?éb@gfwaam'&%hvéméd 7nt§ f%yéjélﬁ% [1

] - benzot hi en pyri eric acid and p yS|o ogi cal |
acceptabl e salts andl or sol vates thereof and an antithronbotic BeS|des t he

free adPd, t fraeahiemdrediso eeiaedd to heusef &rdleshtically active forms (stereo-
isomers), the enantiomers, the racemates, the diastereomers, and the
hydrates and solvates of the compounds

The term solvates of the compounds of the formula | 1s taken to mean
35 adductions of inert solvent molecules onto the compounds of the formula |



15 Preferred antithronbotics are vitam n K antagoni sts, heparin conpounds,

t hronbocyte aggregation inhibitors, enzynes, factor Xa inhibitors, factor

VI | a i nhi bwoaraoesnd ot her antithronbotic agents. Preferre®CriEPAMINK

antagoni sts are selected fromthe groupgconsisting of 20 di counarol,

pheni ndi one, warfarin, phenprocounon, acenocounmarol, ethyl biscounmacetate,

cl onndi one, di phenadi one and tioclomarol Preferred heparin conpounds are

selected fromthe group consisting of heparin, antithronmbin II1.

dal t epari n, whihdpemiowingial thepamutyal @diractpvar forge. Splvates @aeifor danapar oi d,

tinzaparin aQQarﬁHlleoﬂ'ﬁ?Ho‘Flgd é@%?ﬁf%{ét%&%%ﬂé@eﬁaggr egation inhibitors are
onsl

sel ected fromthe group sting o Itazol e oncronen, picotam de,
cl opi dogrel, ticlopidine, acetylsalicylic acid, dipyridanole, calcium

car bassal at eAb@@@ah@s'deqacrwlthe?radrasarsbe et R° Rrbrrw%tRB ROCX Xl &al.n hig &5 i ban,
nes _are sele mthe group

I P
o BB 1 ot A 6 B B iRl £ S SR
fibrinolysin, br| nase, reteplase and sarupl ase 35 VO 02/ : 19650

PCT/ EPOL1/ 139A§S ail‘g,éﬁég'fngr{ 8%3?6‘% %E%q ot ics are furthernore the bl ood
ce

pl atel et glycoprotein'r Eiee %} ant agoni sts whi ch inhibit blood
pl at el et agglretfstakaverfosny 6||‘<thﬁﬁf@fﬁf§ brenbfesehedand hesr1, &anpl &, in EP

0 623 615 Blopp datin Biofis bid RpRIGEBIAARIAA, othPOs: ropl], RirRernidtepage 4.
l'ine 52 5 Prefer d factor Xa an B ors or exanple, a) the
conpounls of Piai@raody isgPEeRY! butil, F@W'R%e‘}( Nykﬁr fest- SH'E rMs?'%@ i's

C( =NH) - NHz, nvm;rrtyl neypentso isupempfi@s eyl t ut ed by - COA, - CO [ C[R6) z] n- Ar,

, -OH or by a conven tional am no protecting group, or is 20 ~ NO
OHN~or N, OCHs Rz ~s H A OR6, N(R6)z, NGOz, CN, Hal , NHCOA,
NHCOAr, 25 NK$62a R\NHRS radicaiodmsh isOnNnRs)bstita@dby R’ CORE, COAr, S(O)~A or
S(ONAr, R3is A cycloalkyl [C(Rs)z]~Ar [C(R6)z]n O Ar, [C(R6)zh|—|et or

C(R6)z C(R6) z benzyl i s absent or is -CO

C(Rs) 2°, C%{Qgg @Jrg@ﬁgpgbram@@ﬁ@&yi@m radrgglpt@vzng;(lgsg garpon atoms,
g((%g{ Rs) @ﬂeraHNR@@cérboHﬂt@hBS\)vhbre m%leﬁ@ra@cal is referabl fol__\r)S a5 A
i s al kyl havF ﬂ“éfezﬁl%g)’lﬁﬂﬁ ﬁtthéfcﬁw Pﬁé%‘?%?r 'BWOBVre%bWQQQﬁ*é%s may be
repl aced by Butyterte, abormutglenbypentylene, 1-, 2- or 3-methylbutylene, 1,1-, 1,2- or

2,2-dimethylpropylene, 1-ethylpropylene, hexylene, 1-, 2-, 3- or 4-methy|-
20 pentylene, 1,1-, 1,2-, 1,3-, 2,2-, 2,3- or 3,3-dimethylbutylene, 1- or 2-

ethylbutylene, 1-ethyl-1-methylpropylene, 1-ethyl-2-methylpropylene,
1,1,2- or 1,2,2-trimethylpropylene, linear or branched heptylene, octylene,
nonylene or decylene.
R® is furthermore, for example, but-2-enylene or hex-3-enylene.

®
R® is cycloalkylalkylene having 6-12 carbon atoms, preferably, for
example, cyclopentylmethylene, cyclohexylmethylene, cyclohexylethylene,
cyclohexylpropylene or cyclohexylbutylene.

30 Of the radicals R' and R?, one is preferably H, while the other is preferably
propyl or butyl, but particularly preferably ethyl or methyl. Furthermore, R’
and R? together are also preferably propylene, butylene or pentylene.

Hal is preferably F, Cl or Br, but also I.
35



WO U2/ 49660 PCT/EPO 1 / 1391 -11 CR6=CR6- groups and/or 1-7 H atons may be
replaced by F, Ar is phenyl or naphthyl, each of which is unsubstituted or
nonosubst iwgbedeeseli substituted or tnsubstituted by A 5 ApCT/EENGI39¥ R6) z,
NOz, CN, Hal, NHCOA, NHCOAr', NHSOzA, NHSOzAr', COOR6, CON(R6)z, CONHAr',
CORs, COAr', S(O~A or S(O~Ar, Ar' is phenyl or naphthyl, each of which is
unsubstituted or nonosubstituted, disubstituted or trisubstituted by A 10
OR6, N(R6)z, NOz, CN, Hal, NHCOA, COOR6, CON(R&z, CORE Or S(O) ~A Het is a
monocyclic oThé)rarycélscR amiRf‘atayobe)rdamtusatorrdaffenbmanelrarepréfemablyng system

| f
S COnt ! ey S, oS8y b A 768, S i 020 o
nmonosubst i t ugagh msepmﬂﬁpelb@nﬂmfe@h&)@nmm H\ OHy alkyCEOr®, BCy | M(R6) z, NCz,

Ar - CONH- CHz g raﬁry 1-0, 1 or
2, and_salts p%e reo g eare cr| V%Ggglelﬁ"e BDty'I?ne29r B%rg ounds of
The foPmul a enefurhersregiryegory r@ﬂb\werﬁ rqum%hylﬂnesi@xy BRHRCNHz

whi ch nmay al greférablyoaes whehih dhed alkoxy CE¥ch a&Gof 6k&npia] mequy,@@% -CH or
by a conven35 tlonal am no-protecting group, or is WO 02/ 49650

PCT/ EPOL/ 1399'5PTOP9XY.-N. O ~~N.O HN--~ or N, OCHs 5 R2 is H, A ORS,
N(RS)2, N02, CN, Hal, NRSCOA, NHCOAr, NHS02A, NHSO2Ar, COORS, CON(RS)?2,

CONHAr,  CORSyy, COU, alsfﬁqs eﬁsrra SIQO n%?e' 6%%01:{(9(1 ébUHCOCRS R3
R 10°

and X toget her are aI ter formation” 07'5- nenber ed
ring) Where RONH:, GO ﬂz )C@ Hsor @i s A cycl oal kyI [C( RS) 2] mAr,
-[C(RS) 2] nHet or -CRS=CRS-Ar, RS |s H A or benzyl, 15 X is O NRS or CHZ2,

l §~O’RSN,F§§5 ,\]géaﬁesrqtlré lnve'?'\lrtIOnNLﬂg(? A WhER Sootl MoR i Srce ey be N+ 20

identical or different, i e are independent of one another.

15 The term antithrombotics also covers so-called anticoagulants and blood
platelet aggregation inhibitors (thrombocyte aggregation inhibitors).

The invention relates in particular to pharmaceutical formulations
comprising an antithrombotic, a calcium antagonist or a prostaglandin or
20 prostaglandin derivative and at least one compound of the formula | in
which at least one of the said radicals has one of the preferred meanings
indicated above. Some preferred groups of compounds may be expressed
by the following sub-formulae la to le, which conform to the formula | and
in which the radicals not designated in greater detail are as defined under
‘ 25 the formula |, but in which

nfa X is R® or R® each of which is substituted by COOH or
COOA;
30 nlb  R'andR?® are each, independently of one another, H, A or Hal,
where at least one of the radicals R' and R? is always
# H,

R®and R* together are alkylene having 3-5 carbon atoms,
-0-CH,-CH,-, -O-CH»-O- or -O-CH5-CH,-0-,
35 X is R® or R®, each of which is substituted by COOH or
COOA,;



N[ C(RS) 2] m CON(RS) 2, N[ C(RS)2] m CONRSAr or NNC( RS)2] m CONAr2, 25 Wis a
bond, -S02-, -CO, -COO or -CONRS-, A ~s al kyl having 1-20 carbon atons,
in which omeoonossevo CH2 groups may be replaced by O or S BCOIEROGI39LY

- CRS=CRS- groups and/or 1-7 H atons nmayghe replaced by F, 30 Ar is phenyl
or naphthyl, each of which is unsubstituted or nonosubstituted,

di substituted or trisubstituted by R, A Ar', ORS, N(RS)2, NO2, CN, Hal,
NHCOA, NHCOAr', NHS02A, NHSQRAr', COOR5, CON(RS)2, CONHAr', CORS, CQAr',
S(O~A or S(O~Ar, 35 Ar' is phenyl or naphthyl, each of which is

unsubsti t ut rongn tit d Siyi by R, A
WO 0516650 Lrl o s%%#hg §teYaond hiaéﬁ%@b%ﬁtﬁfgggﬁ%bhbﬂ& K g‘ﬁrﬁ?ﬂt ed or
unsat urat ed heterocyclic rinihergsat ﬁawgr@pfdbﬁtraﬂwgl eancgl IS @lWae or four
identical or different heterpogtons, such as nltrogen oxygen and sul fur,

andwhchls unsubsii t ed or non subtlt te bstlt t A
, O}*:’QS COORS, tgﬁl 'Néj % P ° %3%8&‘ 'ar bg @%%&(’ygen
HaI is F, A, Br or ,mls}@all 2 30r4 nis O, 1or 2, and salts

Ler eof. which o gRgHebed b, 15l ﬁé’% SHHD B! for mut a1
RlL 20 R R3 in which 25 30 39-CH3-CHR5-C-GH.-Q- oan@ 1&b-Qach,

i ndependent |y of oge another Q(rﬁHe bhier WHILER STBIiRlE@ bHTOOH
m)nosu?@tltut ed by - COA, Cés C(R6) 7] 9- - e or 3? a con?/rentl onal

ammo- p tectlng group, or arle IQ-‘#C( =NH) - NHz CON:C(NHz)z L1INO-~~NO
HN- ~ or , OCHsnRz R3 is1or2:

inld R'andR? are each, independently of one another, H, A or Hal,
where one of the radicals R' and R? is always = H,

15 R'and R* together are alternatively alkylene having 3-5 carbon
atoms,
R’>and R* are each, independently of one another, H, A, OA or
Hal,
R®and R* together are alternatively -O-CH,-O-,
20 X is R® which is monosubstituted by R’,
R® Is linear or branched alkylene having 1-10 carbon
atoms or -CgH4-CHo-,
R’ is COOH or COOA,
A is alkyl having from 1 to 6 carbon atoms,
‘ 25 Hal isF, Cl, Brorl,
m is 1, and
n is 10r2

inle  R'and R® are each, independently of one another, H, A or Hal,

30 where one of the radicals R' and R? is always = H,
R'and R*> together are alternatively alkylene having 3-5 carbon
atoms,
R*and R’ are each, independently of one another, H, A, OH,
OA or Hal,
35 R®and R* together are alternatively -O-CH,-O-,

X 1s R® which 1s monosubstituted by R’,



WD 021496s0 PCT/ EPOL/ 1391s -14 and R5 are each, independently of one
another, H A OR6, 5 10 15 20 25 30 35 N(R6)2, N02, CN, Hal, NHCOA,
NHCQAr , NHB0DA49¢¥ISO2Ar , COOR6, CON(R6) 2, CONHAr, CORE, CEAT/EPB(/O9+A,

S(O ~Ar, -O[C(R6)2] m COOR6, -[C(R6)2] PHCOORE, -O [ C(R6) 2] m CON(R6) 2,
-[C(R6) 2] P-CON(R6) 2, -O [ C(R6)2] m CONHAr or -[C(R6)2] P-CONHAr, X Is
-[C(R6)2] ~-, -CRs=CR6-, -[C(Rs)2]n-0-, -0-[C(R6)2]"-, -C00-, -00C-, -CONRG-
or -NRsCO-, R6 Is A or benzyl, A is alkyl having 1-20 carbon atons, In
whi ch one or two COR2 groups isdinelde or epdraohed dikylenehagirgt b1t carboyy - CR6=CR6-

groups and/or 1-7 H atons e by F, Ari s phenyl or naphthyl,
each of which is un;ubstitﬂ?%tgnﬁsrér@%c?gﬁggﬁtut ed, disubstituted or

trisubstituted by B Ar', OReis GRPH onCREYA, NO2, CN, Hal, NHCOA, NHCOAr ',

NHSO2A, NHSCPAr' . ROCR6, - CONGiy rBMerom 1OF caait atonf¥ O nA or

S(O~AL" ,Ar'is pheﬂyi or napht é/é each of which is unsubstituted

or monoSubst i t ut ed, M@ subst i t §tfedloPr PFlisubsti tuted by A OR6, N(R6)2, NCz,
CN, Hal, NHCOA, CORR6, CON(R8)%Z)dbdRE Or S(Or,A Halis F, C, Br or |,nis O,
1 or 2,ms 1 or 2,pis 1 or 2 afﬁrgalts t her eof , whi ch are described in WO
9957096, d) the conpounds o'fs e“fornula | WO 02/ 4960 PCT/ EPO1/13915 -15
510 15 20 25 30 35 in which Rand R R~ R\ \ R2-X-Y N O CH2)n R3~

The invention preferably relates to a formulation comprising 5-[4-(3-chloro-
10 4-methoxybenzylamino)-5,6,7,8-tetrahydro-[1]-benzothieno-[2,3-d]-
pyrimidin-2-yl]valeric acid and physiologically acceptable salts and/or
. solvates thereof and an antithrombotic
Besides the free acid, the ethanolamine salt i1s preferred.

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

Preferred vitamin K antagonists are selected from the group consisting of
20 dicoumaro!, phenindione, warfarin, phenprocoumon, acenocoumarol, ethyl
biscoumacetate, clorindione, diphenadione and tioclomarol

Preferred heparin compounds are selected from the group consisting of
heparin, antithrombin l1l. dalteparin, enoxaparin, nadroparin, parnaparin,
‘ 25 reviparin, danaparoid, tinzaparin and sulodexide.

Preferred thrombocyte aggregation inhibitors are selected from the group

consisting of ditazole, cloricromen, picotamide, clopidogrel, ticlopidine,

acetylsalicylic acid, dipyridamole, calcium carbassalate, epoprostenol,
30 indobufen, iloprost, abciximab, tirofiban, aloxiprin and intrifiban.

Preferred enzymes are selected from the group consisting of
streptokinase, alteplase, anistreplase, urokinase, fibrinolysin, brinase,

reteplase and saruplase
35



are each, independently of one another, H A -(CHz)n,-R4, -(CHz)m QA O
-(CHz)mAr, NHv NRz is Ar, ~~or RS NHNRs R3is Ar, R4 is CN, COOH;
COOA, CONHxO o@Mdd, CONAz or C(=NH)-NHz, RS is - C(=NH)- NHPCTARPE GO+NH) - NHz
or -C(=0)-N=C(NHz) z, each of which is upsubstituted or nonosubstituted by
-COA, -COOA, -OH or by a conventional am no-protecting group, or is ~~N.C
~N.OHN-~or v, OCHs R6 is H A or NHz, Ar is phenyl, naphthyl or

bi phenyl, each of which is unsubstituted or nonosubstituted, disubstituted
or trisubsti Prafededantithrognblotias laye furtharmprés ite bnddgpiateletrglycapiotedn, Hal |

SN, sooNe PRl Sipo S%%E%”ﬁé?ﬁ@&dﬁ?%&%’e“fég*’é @5””' s

- (CHz) n- NHA, Prafered sormmounde aredesatingg. for exaropis) AONAZ,
- O (CHz) m O pghe Boor inEFBOFMYI3PAY] ﬁggel26||ﬁ@2bw1p@g@zsuné<558 absent or is
al kyl ege having 1-4 carbon atoms or 5 car onyl, s absent or is NH, O or
S, Hal“Yis F, C, Br or I, mis O, 21 or 2, nis O, 1, 2 or 3, 10 and salts
t hereof, whi Pkeferreddaetor Ddae!iwdwuf)lrﬁ}ﬁ]ﬂaﬂdr'é%(re,efortdxeano\llj\gdshof the fornul a
I15RsNI R (CH2~ O 20 in i chRi s H,
unbr anched o.?\l’ br%ﬁ (lf?éﬁp%ﬁ'rk% éﬁﬁgf{%ﬁ“@a fi carbonatons or cycl oal kyl having
3-6 carbon atons, Ris Ar,R2is Ar' ,25 R3is H R R4, Hal) CN, COOH, COQA or
CONHz, Ar and Ar'are each, Rndependently of %[r;el anot her, phenyl, napht hyl or
bi phengl , each of which is bstit N %ﬁzubstl t ut ed, di substi t ut ed
or tridlbstituted by R OH, CN, CF3, NHR, NRz,
pyrrolidin-1-yl, 30pi peridin bed Xy, SOZNHz, SOzNI|—|R SOzNRz, - CONHR,

- CONRz, - (CHz)n- NHz, (CHz) HR, X(CI—Iz -NRz, -O(CHZ)n NH2,

(CHz)n NHR, - O- (CHz)n NRRZ R4 or together by -0-(CHz)n, -0-, Rdi s
-C(=NH) - NHz, -NH C(=NH)-NHz or35-C(=0)-N=C(NHz) z, each of which is
unsubst it ut ed orin whichh 021 =L9650 - 17 PCT/ EP01/ 13915 nonosubsti t ut ed by
- COR) 1%:OCR -OH or by a

R Is -C(=NH)-NH,, which may also be monosubstituted by

-COA, -CO-[C(R®),]s-Ar, -COOA, -OH or by a conven-
tional amino protecting group, or is

or

20 {\(/Nb {\(/N‘o
HN N=

0] CHs
R? 1s H, A, OR®, N(R%);, NO,, CN, Hal, NHCOA, NHCOAr,
) 25 NHSO,A, NHSO,Ar, COOR®, CON(R®),, CONHAr,

COR® COAr, S(O).A or S(O),Ar

R® is A, cycloalkyl, JC(R®)]sAr, -[C(R®),]-O-Ar,
[C(R%)2].Het or -C(R%)=C(R®),-Av,

RS is H, A or benzyl,

30 X is absent or is -CO-, -C(R®),-, -C(R®%),-C(R®%).-,

-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-,
Y is -C(R%),-, -S0O»-, -CO-, -COO- or -CONR®-,
35 A is alkyl having 1-20 carbon atoms, in which one or two
CH, groups may be replaced by O or S atoms or by



conventional ammo-protecting group, or is ~~NO ~N.OHN-~or N~ , OCH3 A
is al kyl having 1-4 carbon atons, Hal is F, C, 8r or I, mis 1 or 2, nis
0, 1, 2 orwd,024065 isOorl, and salts thereof, which are desarEmoedsons WO
0020416, f) the conpounds of the fornulgl 15 R3 NI N\ ~ ~R R2~ ~N (CH2) ~
R~ 20 O mwhich Ris H unbranched or branched al kyl having 1-6 carbon
atons or cycloal kyl having 3-6 carbon atons, R is Ar, 25 RZis Ar', R3is
H R R4, Hal, CN, COCH, CODA or CONHz, Ar and Ar' are each, independently
of one another, phenyl, nai@R¥WOR% lgrbmmmangmor 1e%1bhat0mymgyrbe|r$placed
unsubstituted or rmnosubazb};ht ed, disubstituted or trisubstituted by R, 30
OH, Hal, CN, NO2, CF3, N HR, NRZ, rrolldlnlyl plperldlnlyl
benzyl oxy, SO2NHAT SOZNHR, ISSHERRLOr N cloakavhicly sHansubstiguted or

6&2‘%)9*{ E;R by(C'E'f) CHEIern J@nb%l?éo tﬂuﬂEHZdlsugslﬁt@k‘gdn or MMdGbstifitd I)A%‘ul\ls(zj b54
NH2, B 021 49650 PCT/ EPCRY' 1&5‘15&(@ séNd%/' m“ﬁhﬁ?“%&rm NHz~ or
g{OR O - (l\)lzog(? NHz)Oz_l eagh of NRHSLA, N%@Mt@OﬂF@dOﬁ?N(ﬁfﬂpﬂ&NHM‘ut ed t5)y w o
or ac in roup, or is ~~N.
~~N. O HN-~ or N~ , y ebﬁWh%@Fﬂg%igﬁéﬁbonga?omP 10 Hal is F,
Cl, Br or I, mié\rl or 2 1$ phebyt or naplathyh leaschaf avhadh 1sagrsubishiitedfor whi ch
are descri bed m WD 0040583m0;15mﬂ%5thn%§c%’mggg%z@g ;err%g%ﬁ{m gélA Ra Y~ 20

R~/ O L NIV / ~Xr I\F@Qdently of
one andPher) H, A cycloal Qﬁ [‘1@39’2 ROy |CN, Hal, NHEEARGD knd R4
are each, independently of CQ)“Rf HQldRA, H Ar, Het or RS, Wnere at | east

ae of the two rﬁldl cals i SIS a monocyclic or bicyclic, saturated or unsaturated
heterocyclic ring system which contains one, two, three
or four identical or different heteroatoms, such as
15 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,
Hal is F, Cl, Bror |,
20 n 1s0, 1or2,
and salts thereof,
which are described in WO 9916751,

b) the compounds of the formula |
R1
i j\ W
X Y~
p /\O(\
-
in which

R' is -C(=NH)-NH,, which may also be monosubstituted by
-COA, -CO-[C(R®);}m-Ar, -COOA, -OH or by a conven-
35 tional amino-protecting group, or is

@ =

30



R5 is phenyl, naphthyl or biphenyl, each of which is 30 substituted by
-C(=NH) - NHz, which nmay al so be nonosubstituted by -COA, Ar-(C(R R ~)]n-CO,
COOA, OH owolmgisssoonvent i onal ammo- protecting group, - NH @CENHPL/NYLS

-CO- N=C(NHz) z, 35 WD 02149650 _19_ ~~-Np, O ~~N. O HN~ or N O ChHs

PCT/ EPO1/ 13915 5and which may optionally additionally be nonosubstitu-ted
or disubstituted by A, Ar', Het, ORs, NR6R6~, NOz, CN, Haf, NR6COQOA,

NRE6CQAr ', NR6SQZA, NRsSQ2Ar' , COOR6, CO NR6R6~, , CO-Ar', SO02NR6R6~,
S(O~Ar'Or S(O"A 10 R6 an J‘ér each, i ntly of one another, H,
ACRR~A'" or CRR ~-Het,R R ~g(e each dependent |y of one
another, Hor A X and Yare e ndependent I V—R one 'anot her,

(CR R ~)n,Ais al kyl having 1- 20’ c@ bon atons, Wisch one or twol5CHz
groups may be replaced by O or S atons andl or by CH=CH groups andlor in
additign 1-7 H atons may bereplaced by F, Ari s phenyl, naphthyl or biphenyl,

each of which i sRensub-sti jsuf e eR mgﬂmuequau weﬁd@AINHew\ror

trisubstitu-20 ted by A , 6%5 H
NR6COA, NR6COAr ' , NR6SCOZA, ArCO?' COar ',

SOZNR6R6~, S(O) ~Ar' or S OI)G)RSAC'OABr BiiemA o8 (@RrAht hyI) each of which is

unsubstituted or p25nmonosubgtdd uted or tnsubstituted by A
~OR', N\RR NO§ CN, HaI%éRﬂ'ICﬁRﬂ@“@Q , CONRR ~, COR,
SO2NR R~ O S( oRr andhet i stcmaﬂmf@rycalﬁecnairvetby yOHN<c, witheformatieal of @nsat ur at ed
oraromd®i ¢ heterocyclic r agipk@hbBy g from1l to 4 N, Gandlor S atons,
whi ch may be unsubstituted or m)glo 30sUbst i t ut ed di substituted or
i substituted by A OR , NEh&eR NOzC—Qﬁn HaIs NNR coA, NR S02A,
CONR R ~, REOR , SOZM?\R':choaﬁi(@ 1&(RNSLAF, fclaﬁerw]mH@wgen Halis F, O,

Br or 35nis 0, 1 or 2, s 1t pharmaceutically tolerated salts and

sol vat es WO 02/ 496s0 - hAé're described in WO 0051989, h)
corrpounds of theRPornul a I|SH$TAIEP©Bh1§8I91 sp/ RZi \ NN\ RH10 in Wich
Ris -# N=C(NHz)z NH—C( =NH) - NHz, which may al so be

nonosubsti t ut ed CHz) ~NAA' . - 0000( CHz) m
ronosubsty Luted By O coowng e Mt@ﬁ%m SN, - 0o00(Gre)

COQAr' or by a conventional amno- prot ting/group, or is ~~N. O ~~N. O HN- ~
or N20 OCHs R is unbranbfe®R)+&RARI or-Noycl iN—al kyl having 1-20 carbon
atons, m which one or two CHz groups may be r\e-pl-/aced by O or S atons, or is
Ar, Ar' or X, 25 Rz is phenyl ch |§ m)no§ubst|tut ed Qy S( O pA S(O)pNHA

CF3, C26A, CHZNHA, CON or OA_ N _R
\?5 /N/\/N\ ’

N[C(R®)2]m-CON(R®)2, N[C(R®);]n-CONR®Ar or
N[C(R®)2Jm-CONAr,
® = W is a bond, -80,-, -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,
30 Ar is phenyl or naphthyl, each of which is unsubstituted or
monosubstituted, disubstituted or trisubstituted by R' A,
Ar', OR®, N(R®),, NO,, CN, Hal, NHCOA, NHCOAr,
NHSO,A, NHSO,Ar", COOR®, CON(R®),, CONHAr',
COR® COAr', S(O).A or S(O)Ar
35 Ar' ts phenyl or naphthyl, each of which 1s unsubstituted or
monosubstituted, disubstituted or trisubstituted by R, A,

>



f-cH2 RBis -C(HaV)3, -0(C=0)A or O-~, 30 OAr is phenyl or naphthyl,
each of which is unsubstituted or nonosubstituted, disubstituted or

t nsubst i t wedhyesA, OA, NAA', NOz, CF3, CN, Hal, NHCOA, CEDAEPBGIZONAA',
SOPpA or S(GpNAA', Ar' is -(CHz)~-Ar,43_WO 02/:49650 -21 PCT/EPO 1 /
13915 A and A are each, independently of one another, H orunbranched,
branched or cyclic al kyl having 1-20carbon atons, Hetis a nonocyclic or

bl cyclic, saturated, unsaturated or5aromatic heterocyclic radical _having

from1 to 4 N, Candlor S aDRIEN(RINNQ GN, Malo NHEOMCEOORAYCON(R®),
beunsubstituted or substi t@bggc;i}s(é)zﬂs -(CHz)~-Y,~N 10 Yf NN Is COQA or ~
N,AHalls F, C, Br or I,msOorl,15ni's 1, 2, 3, 4, 5 or G,Fls 0, 1 or
2,and their pharigteuti cal By MENBEYRIEP RUCYAICapRIUEHE] A a1Sa L}rat%#“rpounds of
the fornula I 20 O ~ RZ NihettdcyBlid riRg sybtdn whidrcboriRairs orfeDthe OhNR) 2,

:NI-I-C(ENl-l)-NHZCarZ) ~ﬁ(AZNH)N¥l }g}inii%ﬂ&gydi%?e? e rrrongsrﬁgsl_%‘itchuésed by OH,
- COQ( CHz) m Het, - CO- CAA' - R3itrog@Qe)jAyen-dt) sODAanCUdich GAmsubsGoded’ or by
N OGN O 03] 40650 - 2 RaRimeor biysunsltiibd bl iyl A AETE LT
cyclic alkyl having 1-20 c@RECBOARMEN, MR, NOoMNHGOA WHEPA gr oups may
be replaced by O or S at ongnqgmef chdhofiyi oéy erPl X, 5 Rz is phenyl which is
m)nosul;fatltut ed by S(O) PA, . %(Oc)’PNHA, CF3,” CODA, CH2NHA, CN or OA, A {-CH2 -~
') Hal isF, Cl. Brorl,

m is0, 1, 2, 3or4,
. n 1Is0,1o0r2,

and salts thereof,

which are described in WO 98931092,

15

c) the compounds of the formula |

R
20 RS
R2 X < | > |
RS R4

in which
® =

R'and R* are each, independently of one another, -C(=NH)-NH..
which may also be monosubstituted by -COA,
-CO-[C(R®)].-Ar, -COOA, -OH or by a conventional
amino-protecting group,

30 or are NH-C(=NH)-NH,, -CO-N=C(NH,),,
N.
HN or N= ,
35 0 CH,



R3is -C(Hal)3, -QCOAo or O--~, 10 O Ar is phenyl or naphthyl, each of
whi ch is unsubstituted or nonosubstituted, disubstituted or tnsubstituted
by A OA WAz, CF3, CN, Hal, NHCOA, COOA, CONAA', SPOX{ERODI391S
S(OPNAA", 15 Ar' is -(CHz)n-Ar, A and {4 _are each, independently of one
anot her, H or unbranched, branched or cyclic al kyl having 1-20 carbon
atons, Het is a nonocyclic or bicyclic) saturated, unsaturated or 20
aromatic heterocyclic radical having from1l to 4 N, Oandlor S Atons,
bonded via N or &hdW®ich rmye&mmnmﬂmandentlxe@foneambﬁlértutéd()ﬂ A Xis

CHz)~-Y, N25 { ----~ ~ B I,
|gOOr)1 30 nis {, 4““%6 or (%%qqalNN}I&COA g“'l’-.CO?\rFIPI]Iél?bA n o "
phar maceutical |y toI erat ed‘lb@IQzéfa(ﬁ@ MR n&%@b'ﬁtﬂs OR’t 6OAr mul a |

35 WD 02/496s0 PCTI EPOL/ $R9A SES),RP; da@g FR% 1R " Rs R Y-N U-V~-W
| | RS, R5" 5XRsR2|n&%%}]O§ t}" O (CHz) ~-Ar, NHz,
NHOOA, 10 NHOOOA, NH- ( CHz) F6HR )2 8@?“@92&3 C( =NH) NHz,
C(=NH OH) - NHz, C( NHOCOA}[emﬁ)Z]p-C(mMRQGMC)(R -CONEM: @ COHet ) - NHz,
C(=NH) - OA, O =NH) NHNHz, c:( eNH NH)NH—COOA C( =NH) NH- COA, 15

C( =NH) NH- COO- ( CHz) m Ar % ns}Het H—C( =NH) NHz

NH- C( =NH) NH- CO0AX NHC( NH)IHHL z(]rel—ri)% Q—NOwrbG(Rf WO Rs Rz,

Rz, and Rz~~are each, indepgrdentigypef Rﬁ]_oé,h_ d-d; A, CF3, C,25F, COA,
COCH, A, CONHz, CONHA, CONAZ, CHORHz, CHZ NHCOA, - GHERHOOOA,  OH, O,
OCF3, SozA, BOzNHz or 'SOEMMRT R8N&Wd R4t oget her are (CHz)p, CO(CHz) p.,

COo( g?)cltlz)ma(—é) s CCDCH@%TIR bh @ﬁzdarbég@f&ﬁl‘l(lﬁﬂlhlch Grig)or-two

T-S (CHz) " (CHz)zNHCHz G f&&éi”ﬁ%%w %%?TS%Qmﬁegrby and
Rs~~~~ar e each i ndependentCR°=@3RGgeoapo aneior 1-7 H atoms may be replaced
(CHz)~COO—|35(CHz)~ COO- (@) ~-Ar, Ar, Py or Rz,R6is OH A or Ar, V\D
02/ 496sQ -24 PCTI EPO1/ 1391 Ris H) A Ar or Het R$ f@l&ﬁ )r, - COOH,
(CHz)nﬂéooA ( CHz M COO- ( CHB)Phery! of Tephythy beach afpshich-st un it ehRFyz | _
(CSHZ) C'_EO'\\I/HA Nl(_| C|'|Z)g‘oc\?v\'%ogés@é@%teaoal%ugfstltﬁ@é’d‘loRﬁlsﬁb*shtu\f;e@b genz¥| U's

or i's or s is absent or is
CHz, CO or SQz, Ai s unbrancﬁédaﬁg Qﬁf é@RS) @&éﬁ:@ g‘_{kag 1- 20car bon
atoms, in which one or twoNEEOAr NHSORY NHS O COOR?, OON ):at ons,
CH:CH- or -G--C and/orl F, Arls phenyl or
napht hé each of which i ség?;']\gﬂjm a&@r@ég@/ rﬁ%{@j ‘t@fgfﬂ?é\& di substituted
or tri€lbstitutedrby A CF3is pheny oHNapmhyDeRsh atedhich saeedbstittedien, SOzNAz,

NHz, NHA, NAz, NHCHO NH m, (S8 ”%733 JNSRs

COOA, COO- (CHz) m Ar” N&kﬁ %ﬁ RBEFOE e &8 oy A1 CHO, COA,

COAr', CHZAr' (CHz)rrNHz 3 NEry Nz, @%&Q\gﬁﬁﬁ\hcm

(CHz) MNHCOOA, 25(CHz) nNHCI)OCOZR‘?ZL)rT@(fO »A( CHz) M\NHCO0- ( CHz) mHet ) NOz, CN, CSNHz,
=NH) SA, C(=NH) ! Nl—l)lgl—'l_z&( N HO—I C( =NH) NHCOQA or

“ NH) NHCOOAr ' , Ar i s pheny\ ar E}S each of which is unsubstituted
mono@8bst i t ut ed, di subst istQttedr 3y tnsubstl tuted by A 300RS, N{R9)z, NOz,

CN, Hal, NHCOA, {(ORS, CONGRPHz CCR9 or S(O zA Hetis a nonocyclic or

bi cyclic, saturated, unsatur ate oraromati c heterocyclic radical having 1-4

N, 0 andl or SatoRs, bondediS1 8 & or C, which is unsubstituted

or 35nonosubst i tuhﬁd safls Stdrebf t uted, trisubstituted or tetra-substituted by

A CF3, Hal, Oh w%)iaéh e?r%F Jésc%gzeé’in WO 9957096,
30
d) the compounds of the formula |

35



W O 02149650 PCT/EPO 1 / 13915 -25 SOz-(CHz) m Ar, SOzNHz, SOzNHA, SQOZNAz,
NHz, NHA, NAz, NHCHO, NHCOA, NHCOOA, NACOCA, NHSOzA, NHSOzAr, COOH, COOA,
COO ( CHz) mwdroziodsgNHz, CONHA, COA, CQAr', CHzNHz, CH2NHA, pChligWei{Ztioss 5
CH2NHCOA, CHZNHCOOA, NOz, CN, CSNHz, C(sNH) SA, C(=NH) OA, C(=NH) NHz,

C(=NH) NHOH, C(=NH) NHCOOA, C(=NH) COOAr'" andl or carbonyl oxygen, Py is 2-, 3-
or 4-pyridyl) each of which is unsubstltuted or 10 nonosubstituted or

pol ysubstituted by A Hal, CN, CONHz, CONHA, COOH, CODA, CH2NHz, CH2NHA,
CH2NHCHO, CHzNHCOA, CHzNHCOOA, CHzOH, CHZOA\’R1CHZO°\I‘ CH20CQOA, NOz NHz) NHA
or NAz, Hal is F, Cl, Br or I, 15 nls 1 or |2, m sO 1 or 2, pIsZ, 3 or
4, and their pharnaceutically tol erat ape*sol vates, 20 k) conpounds
of the formula | R5. R5,. R@R~ R, Rs f 251 YHUR3 RS", RR2
in which 30 R~ 1S H d, F O—I A, ' NHz, NHCOA, NHCOOA,

NH- (CHz) "- Ar, CN, CONHz, CSNHz C(=NH) £ NENHQHz, C( NH-G—U-NHZ

( NH-@COA) NHz, C( NH-OCOAr) NHz, C( NH-(]>CO—|et) NHz, C(=NH) - OA,

C(=NH) NHNHz, 35 C( =NH) NHNHA, C( =NH) NH- CODA, (CXIzNH) NH- COA,

C(=NH) NH-COO(CHz)mAr, WO 02/ a9660 - 2Q3PCT/ EPOL/ 1391s

C(=NH) NH- COO- (CHz) m Het, NH C(=NH) NHz, NH- C(=NH) NH CODA,

NHC( =NH) NHCOO(O—E%% ~~N~O 5 H\~ or NORs R2, Rz, 10 and Rz~~ are
each, independentl¥ one another, H A CF3, CI, F, COA COOH, CODA,
CONHz, CONHA, CORAshd RH2NHare @mmmyperﬂezwwme aﬂd)héDAH @ACF3, NO02, S02A,

S02NHz 10S02NHA or  S02NA2, | X 15 R4 is A R3
and R4 together are alterngé' \?Z’I (%%M C%? (CI—|2)2

CH2) z- CH( NHz) - (CHz) z-, (CHR) z- CH(NH-COOA) (CH2) 2-,

) 2- CH( NH- CH2- COOR) - ( CH2) 2-, (A) CODA] - ( CHz) z-,
(CH2) z- O (CHz) 2, 20 (CHR) z- S ){ ) 2N R~CH2R~
R® is Ar,
15
L
{MC
RG
R® s Ar,
20 R* is CN. COOH, COOA, CONH,, CONHA CONA, or
C(=NH)-NH,,
R® 15 -C(=NH)-NH,, -NH-C(=NH)-NH, or

-C(=0)-N=C(NH,),, each of which is unsubstituted or
monosubstituted by -COA, -COOA, -OH or by a conven-
' 25 tional amino-protecting group, or 1s

{ /N‘O {\(/N\O
s

or N= )
0 CH,
30
R® 1s H, A or NH;,
Ar is phenyl, naphthyl or biphenyl, each of which is unsub-
stituted or monosubstituted, disubstituted or trisubstitu-
35 ted by A, cycloalkyl having 3-6 carbon atoms, OH, OA,

Hal, CN, NO,, CF3, NH;, NHA, NA;, pyrrolidin-1-yl,
piperidin-1-yl, benzyloxy, SO,NH,, SO,NHA, SO:NA,,



CH225 R~", Rs, Rs., Rs.., RS~~~ and RS~~~~ are each, independently of one
anot her. {CH2)n-COCH, (CHz)~-CODA, (CHz)~-COO (CHz) m Ar,

(CHz) ~- COGvO@RIadeFHet , Ar, Py or R2, 30 R6 is OH A or ArPCREPORIMISR and
R ~~~ are each, independently of one angther, H Hal, OH QA COOH, CODA,
COQ( CH2) mAr, CONH2, CONHA or CONA2, 35 IS H A COA CODA, (CHz)n-COOH,
(CHz) m CODA, COO- (CHz)n, - Ar, COO(CHz)rt,-Het, W O 02/ 496s0 - 27

PCTI EP0111391 {CHZ) ~- COO- (CH2) m Ar, (CH2)"-COO (CH2) m Het, (CHZ) ~, - CONH2,
{CH2) n, - CONHA, (CH2)rn- CO\JAGHQISMH@F (GADNEA s-(GH2 - Nﬂ\z,b@ﬁ(ﬂﬂz )&Nbl2s CO or
CH2) Vis NH or CO Ws absen ;@%Xl [ Y] e rts CH2, CO
or SO2, 10 Ai s unbranched, tborgﬁc )Z or c@é?ﬁép N%%}Ibs iﬁgrq (%(r)car bon at ons,
in which one or Auo CH2 grigwaey ke M or S atons, - CH=CH or
-G --C and/orl-¥ H atons ng%bsléﬁt 6ﬁ@|§2ﬁdnéﬁa|§in@f1-ﬁ @lrBBN lat@hs RPN hy |
each of which is unsubstitut %d or 15nonosubstituted, disubstituted or
trisubsStituted by A, CF3, OA, OCF3, S02A, S2NH2, SO2NHA, SO2NA2,
NH2, NHA, NA2, NHCHO, NHCQA4, aU‘slHﬁCﬁWsl\NHCDDor 8HS02A, NHSO02Ar, COOH,

COQA, COO(CHZ)m ) CONH2, CONHA, 20CONA2, CONHAr', CHO,
COA, COA ', CHZA‘r%l{CHz) nﬂgf@‘cﬁﬁ%m (CH2) MNAZ,

( CH2) mNHCHO, ( CH2im, NHCOA, i8€HA) @r, RIHCOOA, ( CH2) mNHC00- ( CH2) mAr

(CHZ)rrNHCI)O (CHZ},nHet NO2, js@N1 O, C(=NH) SA, C(=NH) OA,

512 25C(=NH) N C( NH) NHCOOA or C(=NH) NHCOOAr' , Ar'i s phenyl or
napht hyP, each an%?Bﬁth%re%substl tuted ornmonosubsti t ut ed) disubstituted
or tnsubsti tut edwhijchfareRfascNoBa )@ WO 124%9, Hal , NHCOA, COORS,

Rg) 2, COR9 or S(O) 2A, 30 Hetis a nonocycl ic or bi cyclic, saturated,
saturated oraromatic heterocyclic radical having 1-4 N, O andl or Satons,
bonded vi a Nepr the sdrhpounds aithelfstrnulatled or nonosubstit ut ed, di substituted)

trisubstituted or tetra-substituted by A) CF3, Hal, OH OA OCF3)

SQRA, 35502- {CH2) m Ar, SO2NH2) S02 , SO02NA2, NH2, NHA, NA2, NHCHO, NHCQOA,
NHCOOASNACO0A, - NHSO2A, VO 02/ 498%0._PCT/ EPOL/ 13915 - 28 NHSQOZAr, COOH,
CO0A) COO (CHz) m Ar', CONHz, CONHA, ', CH2NHz, CH2NHA, CHZNHCHO
CH2NHCOA, CH2NHCOOA, NQOz, CN, CSN ,lt( NH)OA C(=NH) NHz,

C(=NH) NHOH, 5 C(=NH) NHCOQOA 2 :N;E)/ a.qeqonyl oxygen, Py is 2-,
3- or 4-pyridyl, each of F&eHads unsllibsti t ut ed or nonosubstituted or

pol ysubstituted by A Hal, CN, CONHz,OCONHA, COOH, CODA, CHzNHz, CH2NHA, 10
CH2NHCHQ, CHz NHCOA, CHzNHCOOA CHzOH, CH20A, CH20Ar, CHzZOCOA, NOz, NHz, NHA
or NAZ20Hal is FINWhiCher or |, nis 1 or 2, mis 0, 1 or 2, 156 pis 2, 3, 4
or 5, and their gharnaceut lsCH| uﬁorbﬂbﬁé@bﬁﬂrérﬁihbﬁ élR'ﬂ I'ﬁ?id%ﬂ@carbbncorfpounds
of the formula I 20 O ~~ 13 ﬁ CN, CHZNHz
- NH- O(=NH) - NHz, - CO- N=C( Nrﬁ’ﬁoins 0@%' Nlﬁka‘”%? C‘?(EQ”JJF%‘ be

monosubst i t ut ed BY Ar', OHs A, COA, O COAr, OCOOA, OCOQ(CHz)~N(A)z, 30

- 0O0( CHz) " NAZ, CHz) mHg COO(CHz)mHet CO C(A) z- R3, CODA, COSA,
Ar, COQAr, Ar', COA, r' conventi onal
no- @Pot ect i ngRr oup, orisH, BSR ki, QMA@%@M Bror1COdNLs - 29

Arand Ar'  are each, independently of one another, phenyl,
naphthyl or biphenyl, each of which is unsubstituted or
monosubstituted, disubstituted or trisubstituted by R,
OH, Hal, CN, NO;, CF;, NH;, NHR, NR;, pyrrolidin-1-yl,
30 piperidin-1-yl, benzyloxy, SO;NH,, SO.NHR, SO;NR;,
-CONHR, -CONR;, -(CHz),-NHz, -(CH>),-NHR,
-(CH2)n-NRz, -O-(CH2),-NH,, -O-(CH,),-NHR,
-0-(CH,).-NR;, R* or together by -O~(CH,)m-O-,
R* is -C(=NH)-NH,, -NH-C(=NH)-NH, or
35 -C(=0)-N=C(NHy,),, each of which is unsubstituted or



~~N.Of ~NOHN-~o0or NOCHs 5 10 15 20 25 30 35 R is R4, Ar, Ar' or X
R2 i s phenyl which nonosubstituted by SA, SOA, S02A, SONHA, SO02NHA,

CF3, COOA, Wbihi#ssoCN or OA, HH O R3 is CHal 3, OCOA or { ®cTEPo(AI4s s al kyl
havi ng 1-20 carbon atons, in which one ﬁ; t wCH2 groups may be repl aced by
O or S atoms andl or by-CH=CH groups andlor in addition 1-7 H atons may
bereplaced by F,Ais H or al kyl having 1-20 carbon atons, A'is al kyl having
1-10 carbon atons, Ari s phenyl or naphthyl, each of whi ch is unsubstituted
or nonosubsti t ut ed, disubstmbnbwbstntutEditwu-lﬁ}CDRtLG@CDR)y-OH QbeaOA NHz,

NHA", NA'z, NO2, CF3, CN CONA' z, SA, SOA,
SOzA, SO2NHz, SOzNHA' or enh&@% ro%l—%rtggél a m)nocycl ic or

bi cyclic, saturated, unsat raronati erg)cycl i ¢ radi cal having
froml to 4 N Gandlor S atons, ich gray be bstituted or

mono- sybstituted, disubstitu trisubstit by A, OA',NH2, NHA',
NA' 2, 2, CN, Hal, NHCOA', NHS028 , CCDA CONH2, HA' , CONA' z, COA

SO02NH2, SA', SOA SzA andl or car bon ngn Xi S (CHz) ~Y, N~N ~q Y Nis
CODA or N,A Wb 02/.19656 et eEsng é‘gq%f BGYEE. is F, O, Br or 1) nis
1, 2, 3, 4, 5 orHal misOok¥ , GnBrbhei r pharnmaceutical |y toI erated salts
and sol vates, 5 ﬂ corrpounds of ,the formulal 0 R2 10 R~ N\ | R in which
R is CHZNHz, C(NHz)z H2’C{ =NH) - NHz or 15 -C(=NH)-NHz, which nmay

al so be m)nosubsnltut ed byls(D-I,1,2C02I@)A, - OC00( CHz) "NAA' , - COQ( CHz) ~NAA'
-ocoqc‘tﬂz)mHet,p COQ( CHz) 5, ey, - OO CAA' - R3, - COO- CAA - R3, CCDA, COSA,

b

COOAr COQAr ' y a convent onal am no-protecting group, or is 20 N f
~' N.o ~~ 0 HN-- ~aa¢ spltetigngof,
@ which are described In WO 0020416,
15 f)  the compounds of the formula |
R3
N.; |
N ' 3 R
R2/ N (CH,)—R?
20 0
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? 1s Ar',
R® is H, R, R* Hal, CN, COOH, COOA or CONH;,

Ar and Ar'  are each, independently of one another, phenyl,
naphthyl or biphenyl, each of which is unsubstituted or
monosubstituted, disubstituted or trisubstituted by R,

30 OH, Hal, CN, NO,, CF3 NH, NHR, NR;, pyrrolidin-1-y|,
piperidin-1-yl, benzyloxy, SO,NH,, SO,NHR, SO:NR;,
-CONHR, -CONR;, (CH2)n-NHz, -(CH,),-NHR,
-(CH2)a-NR2, -O-(CH2),-NH;, -O-(CH,),-NHR,

a5 -0-(CH.).-NR;, R? or together by -O~-(CHz)m-O-,

or isoquinolinyl which is substituted by NH,,



25 R is unbranched, branched or cyclic al kyl having 1-20 carbon atons, in
whi ch one or two CH2 groups may be replaced by Oor S atons, or is Ar, Ar'
or X, Rz iwophapssh which is nonosubstituted by S(O pA, S(OCHFNRAI/IEES, COOA,
CHZNHA, CN or OA, 30 A ~-CH2 / OR3 is ¢g(Hal)3, -QCOAor O~, O35 Ar
i s phenyl or naphthyl, each of which is unsubstituted or nonosubstituted,
di substituted or trisubstituted by A, WO 02/ A9650 PCT/ EPO1/ 13915 -31 QA
NAA" , NOz, CF3) CN, Hal , NHCOA, CODA, CONAA', S(O PpA or S(O PNAA' , Ar'is
(CHz)~- Ar, Ai s HROr unbr anishE¢=NH)-AHdheNHoE( ?Nld) 28rkyl havi ng51-20 car bon
atons, A'i s unbranched, br arg:(h@g Q\‘Y’I‘?H(‘ea%'l'\'%f meHllé‘lgng.ungméQ%

r cl i s) Jv

atons, Hetis a m)nocycl ic or bi unsaturated oraromatic

heterocycl i c radical havi n@OFPwPSPtW@dM\rC@BOaQQQﬁ -QFPBRY 2 bonded via N

or C, which may beunsubst|¢¢ﬁ\@¢ht|ona|samm-pm@@{|d@/gréu§| 6ris( CHz) ~- Y, N~N15
YN-N is CODA or ~A 20 25 30 Hal is F, G, Br or I, misOorl, n
isl,2,3,450r6, pis 0, 1 or 2, and thelr harnpaceutically tolerated salts
and sol vates) n) conpounds{qf tMe_ fornul a w R~-wx-v R3 35 WO
02/:96s0 PCT/ EPO1/ 13915 -32 z{~~ @ R o> RI-WX- Y 5 ~3 | in which: 10 R is
phenyl or naphthyl, each of WN i s substitulg by - C(=NH) NHz, which may
al so be nonosubstituted by -COA +CO[C(R6)z-Ar', CHOOA, -OH or by a

conventional am no-protecti ngi giroup -NHC(=NH) - NHz, 15 N NH ~>--CH3 or ~ ~p
N~ N~ i f \ N& ~~N. O isalkyl having 1-4 carbon atoms,

10 Hal 1s F, Cl, Brorl,
m is1or2,
. n is0or1,
and salts and solvates thereof,
which are described in WO 0040583,

15
g) the compounds of the formuia |
R4
Y/
20 R WO |
/N—N\
____R3
R2 x—R
o5 in which
. R'andR? are each, independently of one another, H, A,
cycloalkyl-[C(R'R)]»- or Ar{C(R'R")]\-,
R*and R* are each, independently of one another, H, Ar. Het or
R® where at least one of the two radicals 1s R®,
30 R® is phenyl, naphthyl or biphenyl, each of which is

substituted by —C(=NH)-NH,, which may also be
monosubstituted by ~COA, Ar-[C(R'R")],-CO-, COOA,
OH or by a conventional amino-protecting group,
-NH-C(=NH)-NH,, -CO-N=C(NH,),,

35



20 HN-~ or N O CH3 , and which may optionally be substituted by -A -OR5,
-N(R5)z, -NOz, -CN, -Hal, -NR5COA, -NRSCOAr', -NR5S02A, -NR5SOzAr', - COCRS,
-CON(RS) z,wo@ghRSér ', -CORE, -COAr' 25 Or S(O ~A; Rz is - RCRBPa/139NRSCOA,

- NRSCOAr or -NRSCOORS; R3 and R-, |ndepf§1dently of one another, are -H, -A
-ORS, -N(R5)z, -NOz, -CN, -Hal, -NRSCOA - NRSCQAr ', - NRSSQZA, 30
-NR5S02Ar', -COORS, -CON(R5)z, -CONRSAr', -CORE, -COAr', -S(OAr' or
S(O~A, R$- is H -A C(RsR')Ar or -C(R6R') ; Rs and R, independently
of one another, are -H, -NCHz) %( is Hor A, Xis -0,
-NR5-, -CONR5-, -N( sozAr) R(-N OZH%tr) 21 49650WASAr 10Ar ' 15Het 20
25 PC T/ EPO 1113915 -33is - 1, 3- phenyl ene,

1, 3- phenyl ene -C(Rs)z-, 1,4- pheny ne or 1 4- phengil'gne C(R6)z-; iS
-(C(Rs)z)m, is alkyl having from1l to 20 carbon atons, in which one or two
CHz grgups may be repl aced by Oor S atonms or by -CH=CH groups and in

additign by from1l to 7 H g i) aP%p‘hSHhWﬁ@dMﬁnEﬂy bé& rdIRIEbsfu-
napht hyl , each of which is unsu stitute %w%ﬂéubstl tuted
or trisubstituted by -A, - ordighstity §’ t 2

- NR5CQA) C-Ol:R5COAr SE ?I))RsiozeN H&Rﬂ\‘HQ%P@A Nﬂﬁomsr,, NF&S@DB&)NRSS@DNRSN :
- CORE, - r' or - ~ g
unsubstituted or nonosubsté:étq%gﬂ&y(bf@gt@tl ﬁtﬁ@iﬁ) t tﬁ(?ﬁ"”t{y - A
-OR6, -N(R®6)z, NOz - CN, erl—ﬁ(() InANRs COA, -NRGSOZA - COORS, - CON(Re) z,

- CORE, 10SQzNRS O ﬁg%ﬂ HIRARSHTIdefupor Bheiidifer, PRI at ed

unsaturated or aroma he?e or{:yél iC rg@; cal having from1 to 4 N, O and/or
S atons, bonded via N or C,CRV\Rl edubsti tuted or nonosubstituted,

substituted orRfphgydsti érlét@éi:rbymébend@ﬁﬁ of bhBerbtherNzor ACN, - Hal |

cang(():??I oyﬁgggzﬁr%ﬂdWFare &gC %ﬁé%n%mﬁy of ogeo':moiherg% ?,(r)urj/ gr m

isOorl) nis O, Aor 2, ang etlhyalrravp’igan Picearbon atbyst iol veniah edtesal tive and

sol vatd§, 30 o) conpounds Ef-l tg?gup;éjfnwlbae eplac?eott%/ @or%a\%ms and/or by
—CH=CH- groups and/or in addition 1-7 H atoms may be
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°SO,A, NR°SO,Ar', COOR®, CO-NR°R®,
CONP®Ar, COR’, COAr', SO,NR°R®, S(0),Ar' or S(O).A,

Ar' Is phenyl or naphthyl, each of which is unsubstituted or

monosubstituted, disubstituted or trisubstituted by A,
® 25 OR’, NR'R”, NO,, CN, Hal, NR'"COA, NR’SQ:A,
COOR’, CO-NR'R”, COR’, SO,NR'R" or S(O).A,

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

Hal is F, Cl, Brorl,

n is0, 1or2,

and their pharmaceutically tolerated salts and solvates,

20

30

35



WO 02/:1960 -34 PCT/EP01/13915 in which R is phenyl or naphthyl, each of
which is substituted by -C(=NH)NHz, which may al so be nonosubstituted by
-COA, 5 - Wolieakspz] ~- Ar', -COOA, -OH or by a conventi onalPCarapol/p3ves ect i ng
group, -NHC(=NH)-NH2) - CON=C(NHz) 2, N%ng or ~0 N~ 3 N10 0 0 and which
may optionally be substituted by -A, , -N(R5)z, -NO2, -CN, -Hal,
-NR5CQOA, -NRSCOAr', -NR5S02A, -NRSSOzAr', -COORS, -CON(R5)z, -COR, -COAr'
or S(O~A;, 15 Rz Is -S(0)~A, -CF3, -COOR or -0OA R3 and R4, independently
of one anot her, which-ate describeRs) WE(MRB)1889; NO2, -CN, -Hal, -NRSCOA,

- NR5CQAr ', - NR5S02A, -NRSSOZAr , -COORS, -CO\N(RS)z, -CONRSAr', -COR,
-COAr' 20 or -S(0)~A; R5 and Re, |ndependently of one another, are -H, -A,
_[C(R R8)] ~AR) ofompeurdsgithedermur | and 25 RS, independent!y of one
another, are -Hor -A; Wis -[C(R-R6) ] mMCONRS[ C(R~R6) ] ~- O

- OC( RSRs) CONRS[ C(R5R6) ] i -; A is al kyl,,having f 1 to 20 carbon atons, in
whi ch one or two CH2 groups may be r%%l ac@d by @ S atons or by,30
-CH=CH groups and in addition from Telg? be repl ace& by -F;
Ar i s phenyl or naphthyl, eac f Sstftuted or
nonosubstituted, disubstitmt I’ISUbStIIHJted by -A, -Ar', -Het, -0R5,
-N(RS)z, -N02, -CN) -Hal, -NR - NRSCQAr, 35 - NRSSQ2A, - NRSSQRAr',
-COORS, -CON(RS)2, -CONRSAr', - : -COAT', -S02NR5, -S(0)~Ar' or -S(O nA,
WO 02/ 4{8680 -35 PGIAREROL/ 1391a Ar' is phenyl or naphthyl, each of which is
unsubst

tuted or rmnosubstjt te i r i su by -A,
R, -N(R)z, - I—'Ig:I ?\'1@@% Nh@é&lﬁmﬁ{;@@&s %\Hﬁ&z
, - SO02NR Or S(O)~A whidHemay ailso e rsnosubstitatedb mloceawurat ed,
aturated or aromatic het(g ﬁ{y' N@%i CK#QQE i °] fr.%ml to 4 N, 0 and/or
S atons, bonded via N or 'J#Efy @4? or rmnosubstl tut ed,
di substituted or tri subst [ tQ@@@ (BH2)Het R QO(BKIRyHet, -BI02CAACR’, - Hal |
-NR COA - NR SO2A, - GO SRILF) e0qAFos TV, COYAD shppad! o

carbonyP oxygen: Hal |s-’_ orl, mis 15 nis
0, 1 or 2; and their phar nEANtORRAI §MINN-BIELRINGATAUP. SRS sol vat es,

N.
{\(/N\O {\(/ O
HN N=

or
20 o) CH;

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

[ ] 25 R? is phenyl which is monosubstituted by S(O).A,
S(O),NHA, CF;, COOA, CH;NHA, CN or OA,
A
{—CH, \/k o
R’ is -C(Hal)s, -O(C=0)A or o<
30 0
Ar is phenyl or naphthyl, each of which is unsubstituted or

monosubstituted, disubstituted or trisubstituted by A,
OA, NAA', NO,, CF5, CN, Hal, NHCOA, COOA,
CONAA', §(O),A or S(O),NAA',

Ar' is -(CH32)n-Ar,

35



p) conpounds of the formulal 20 R4 1 R5 R~ YEN U-V-W\ NOi 3 Q= X~ RN
Rs RR1 25 inwhich R iSH C, F, OH OA O (CHz)~ Ar, NHz, NHCQOA

NHCOOA, NHvO@e@¥ésoAr, CN, CONHz, CSNHz, C[ NH SA, C( NH| NHz PCT{EWo]/NEAS

C[ NH] NCH, C[ NH NOA, (] NH] NOCOA, 30 O NI r) C[NH]OA C[NH]NHNHz

C[ NH] NHNHA, C( NH] NHCOQA, C( NH] NHCOA C( NHCOO(CHZ)n

C( NH] NHCOO- ( CHz) m Het, NHC[ NH] NHz, NHC( NH] NHCOOA, NHC NH] NHCOO(CHz)mAr or
QL, R2is Hor one or nore A, CF3, Br, CI, F, COA COOH 35 CODA, CONHz,
CONHA, CONAz, CHANz] A'CH2NaieGach, interedtiedtip of 86e RODHENROH Ar3915 CHZNHCOQOA,

NSCEA O A OCF3) A T KBt O

COOA or SO02AR4I S H, A,
- (CHz) m COOR , 5- { CHz) m ona@Rs) " -S(O) mA, - (CHz) o NHz, - ( CHz) o- NHCOOA,

o (o ;“gﬁ gt o %&ah%b%l@ﬁ%ﬂdﬂﬂzsawﬁﬂé)gnéﬁwﬁt)&ﬁbrA -(Ork) 0
-(CHz) 8- OCOAr, Ar or Het, 16’9&&??42’)‘?%%0“ lf(a(y,?ﬁcgo%@c{)g%lﬁ’ G

- (CHz) ~- COQ( CHz) ~Ar, Ar, Pyami/oRs KOS, ﬂ:vhdédora Krork,ivehith gy Be or Het, Ui s
CO or CHz, 15 Vis NH, CO or (.S CHor N, Yis a bond or
CHz, COor SOz,nis 1 or 2 ‘é@%‘}rﬁsi"‘g?g%?g#’%“ (Ni\? , 4 or 5,pis 2, 3 or
4,A's al kyl havi Xg 1 - 20 ¢af@du.af.oms (Iinear, branched orcyclic), in
whi ch one or two CH2 groups nay be repl ac N!\Sby O or S atoms or by -CH=CH

or -C—--C— groups and inaddition 1 { ong may be replaced by F)Aris
phenyl 18r napht hyl , each of which is unspbgt i/t uted ornonosubstituted,
di substituted or Ytri subst i BUe@PAQr A, CF3, , 'OA, OCF3, S02A, SOZNHz,

2NHA, SCzNAz, 30NHz, NHA, NAz, NHCHO, NHCOA, NHCOOA, NACOOA, NHSCZA,

02Ar, COOH, CCDA, OOO- (CHz) m Ar, COO- ( CHz) m Het CONHz, CONHA, CONAZ,
CONHAr, coa, coaHal crpar, S(fare) B QA - (CHz) m NHA, - { CHz) ™, - NAZ,
(CI—|z)mNHCI—|O35n(CI—|z)mNI—|@CG\or=1(CI—|z)n-NHCOOA(CI—|z)mNHCOO(CI—|z)rrAr WO
02/.1960 PCT/ EPO1/ 1391 -371 mE (CHz) m Het, - (CHz) m Hal)
- (CHz) tPHet, Nozl' ON, CSNHP &Cﬁﬁf O'&'NH oA, O NH NHz, [ NH] NHOH)
C[ NH] NHCOOA or CpNH| NHCOONSOHeori?s a nonocyclic or bicyclic, saturated,

unsaturated or 5 i i mlto4 N O

and/ or S atorms, gﬁﬁmr'bﬁgnﬁ% @Sﬁ%&eiﬁé’a%g[)segﬁﬁss&g/s%té?ut ed or
nonosubstituted, disubstituted, trlsubstltut ed or tetrasubstituted by A
CF3, Hal, OHj) QAco andg,@;tr(gd;mmaar, SOzNHz, SO02NHA, S02NAz, NHz, NHA, 10
NAz, NHCHO, NHCOA, NHCOOA, NHSOzA, NHSQZAr, COOH, COOA, COO [ CHz] m Ar,
CONHz, 2B0NHA, COA, COAr, CHZNHz, CH2NHA, CHZNHCHO CHZNHCQA, CHzNHCOOA
NQOz, CN CSNHz, C[NH]SA C[NH]OA C[NH]NI—% \ C[ NH] NHCOOA, 15
C[NH] NHCOOAr andI or carbonyl oxygen, Py i dher  4-pyridyll,
unsubstituted or nonosubstitu t Ut & y A Hal, CN, CONHz,
CONHA, COOH, COQA, CH2NHz, CHzNMCHOO cHZNHCOA, ~ CHZNHCOOA,  CHz OH,
CHZOA, CHzOAr, 20 CHzZOCQOA, , NHA or NAz, Hal is F, C, Br or I, and
aei r %gar maceutically tol eratedSalts BRhd sol vates, 25

In which

R 15 -CO-N=C(NH,),, -NH-C{=NH)-NH, or ~C(=NH)-NH;,
which may also be monosubstituted by OH, -OCOOA,
-OCOO(CH;)NAA', -COO(CH,),NAA',
-OCOO(CH,)m-Het, -COO(CH,)m-Het, -CO-CAA'-R®,

30
-COO-CAA-R®, COOA, COSA, COOAr, COOAr or by a
conventional amino-protecting group, or Is
N_ N.
35 HN or N=

O CH, '



g) conpounds of the fornmula | (F)i z RORI\ NNN\ 1 30/ R3 Hin which
RLis -(CHz)~-NHz, -CON=C(NHz)z, -NHC(=NH)-NHz or -C(=NH)-NHz, which nmay
al so be nowosahsdsvt uted by -OH 35 - OCOOA, - OCOQ( CHz) ~N( APET/EPO1/13915

- OCOQ( CHz) m Het , WO 021 49650 PCT/ EPQL44391s -38 -CO C(A)z-R5, -COOA,
-COSA, -COQAr, -COOAr™ or H ~N~Me or \ Ob\N-O NOyYy 5 Rz is Hor
CODA, R3 is unbranched) branched or cyclic al kyl having 1-20 carbon atons,
in which one or two CHz groups nay be replaced by Oor S atons, or ~s Ar,
Ar', Xor Hal, R4 is phenyl which is nonosubstituted by S(O) kA, S(O) kNHA,

10 CF3, COOA, CHgNHA, CN o(ra \Fﬁyraﬁb%@ brafined ooy dic a@')'ﬁlh%vmgq S50 A or 0,

Ar is phenyl or naphthyl, IS unsubstituted
monosubst it ut ed, di subst it GATEANGHOME M@*@hﬂﬂe&f twp G2 QFPUF@&(T‘ENP? NHA,

NAz, NQz, CF3, ON, Hal, NHGRfacdd®PO GDItamEDIHAACENSEX S(O " A, S(O) ~NHz,
S(O) ~NHA or 20 S(Q) ~NAZ, Ar- Qs ﬂ% yelic or

bi cycl Pc, saturafed, unsat iSehedyl @%‘8%@“% i @%@9@@3 ¥di cal  havi ng
from1lto 4 N, Oandlor S 8{ORNHA @ COO0A, OIHINHA, GittiocDAmy be
unsubstituted or 25 substituted by A, Ais H or unbranghed, branched or
cyclic al kyl having 1-20 carbon atoms, Xis -(CHz)~-Y,/30 ~N-N - NNN Y is
CODA, A, Hal is F, G, Bror |, 35 nis 1, Z{,—K:Hg,\%\b&mis%rl,kis

0, 1 or 2, V\Oogl49630 PCTI s -39 1 is O, , 3 or 4, and their
phar mageut i cal | yRi ol erat ed'ss'gi(l"g) & éog)ét%fs, O—%O ’

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'

15 Ar' is ~(CHaz)n-Ar,

AandA' are each, independently of one another, H or
unbranched, branched or cyclic alkyl having 1-20
carbon atoms,

20 Het is @ monocyclic or bicyclic, saturated, unsaturated or
aromatic heterocyclic radical having from 1t0 4 N, O
and/or S atoms, bonded via N or C, which may be
unsubstituted or substituted by A,

X is -(CH2)n-Y,
@ = (—F
Y is COOA or f :
Hal isF, Cl, Brorl,
m isOor1,
30 n is1,2,3, 4,506,
p is0, 1or2,

and their pharmaceutically tolerated salts and solvates,

) compounds of the formula |
35



5 10 15 20 25 30 35 r) conpounds of the formula |l DR Rz in which 5 -D=E-
is -N=C(NHz)- or -C(NHz)=N-, R and Rz, independently of one another, are
H A OR6, wbRGyap NOz, CN, Hal, NR6COA, NRsCOAr ~, NR6SOzACTNRS BORAT ',
COOR6, CON(R6)z, CONRGAr , COR, CQAr" S(O~A, R3 is SOz(NR6)z, S(O ~A,
CF3, COOR6, OA O CN, R4 and R5, mdependently of one another, are H, A,
OR6, N(R6)z, NOz, CN, Hal, NR6COA, NR6COAr', NR6S02A, NR6SO2A * , COORG,
CON(Rs)z, CONRGAr , COR, COAr  or S(O"A Rs is_ H, [C(R')z]~Ar or
[C(R)z]nHet, R is Hor A, W~s CONR6C(R6) z
-NR6C( R6) ZCONRs [ C(R6) z] i -, -[ C(R6) z-R¢ CONRs[ C( & Ai - or
B isRTkyl hhving 1 - 01 b
e Na\ce Vor 3% 5 or by - CH groups
rep ace b Ar is phenyl or
bst||tuted or rmtRESUbisﬁuted di substituted
or tri tituted by r,3 02/ 886s0 -40 PCT/ EPA 113915 A, Ar’, Het,
OR6, N(R6)z, NOz, CN, Hal, N , NR6COAr', NRsS02A, NRgSO02Ar', COCRe,
CON(R6) z, CONRBAr ", COR, CQOAr, SO2NR6, S(OnAr° O S(ONnA 5 Ar' is
phenyl or napht hy| yhRach of which is unsubstituted or nonosubstituted,

di substituted or _trisubstituyte NR COA,
NR SOzA, COOR, BON(R)z, @gjﬁzg @Eﬁﬂ?ggro%ﬂﬁﬁ fvl'g%efﬂﬁg@ganonocycl ic or
bi cycl i1f)’ saturated, unsat NHOGOAQONHOHEY /¢, C&X ©@ONKe| CENHdi cal havi ng
from1'Yo 4 N, O and/or S atc ongle i o] LGh may be
unsubsti tuted or nonosubst k @Rdggmwﬁﬁ%dWQMﬁ&stl tuted by A

, N(R )z, NOz, CN, Hal,, C{ENNFOCHDA)-NR,SOANHIOSROArENN:R )z, COR ,

NR , S(0)nA andlor carb i f | s 0, 1 or
LI SR ?WNH%W@PIet"ﬁHz,éJNH)QDA%’ =RH)NHNH/

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

C(=NH)NH-CQOO-(CHy),-Ar,

atons, in which

one or two CH2 groups

and in addition 1 - 7 H a

napht h)él, each of which i
ubs

15
C(=NH)NH-COO-(CH,)m-Het, NH-C(=NH)NH,,
NH-C(=NH)NH-COOA, NHC(=NH)NH-COO-(CHy)n-Ar,
N.
{\(/N‘o ~¢"0
20 HN—'Q or N :< )
O 5}
R% R?
and R* are each, independently of one another, H, A, CF3, Cl,
® == F, COA, COOH, COOA, CONH,, CONHA, CONA,,

CH,NH,, CH,NHCOA, CH,NHCOOA, OH, OA, OCF;,
NO,, SO.A, SO.NH, or SO,NHA,
R*and R*  together are (CH,),, CO(CH,),, COO(CH,),,
COOCH(A)-, COOCH(Ar)-, CONH(CH,)n,
30 CH,CH(OR")~(CHa)a-, CH2-O~(CHaz)n, CH2-S~(CHa)n,
CA2-O-(CHy)n, CA2-S~(CHa),, CHAr-S~(CH,),,
(CH,),NHCH, or (CH,),-N(R®)-CH,,
R’ R, R%,
R% and R®" are each, independently of one another, (CH,),-COOH,
35 (CH2)-COO-(CH,)n-Ar, Ar, Py or R?,
R® is OH, A or Ar,



and their pharnmaceutically tolerated salts and sol vates, s) conpounds of
the formula | 25 R~ ODw ~ N\(CH2)n-" E-W1 O30 in which Dis phenyl or
pyridyl, ewomabeswhi ch is unsubstituted or nonosubstit ut e®CarEP01/13915

pol ysubstituted by Hal, A ORz, N(Rz)z.oMNOz, CN, COORz or CON(Rz)z, R is
H, Ar, Het, cycloalkyl or A which may be substituted by 35 ORz, SRz,
N(Rz)z, Ar, Het, cycloal kyl, CN, COORz or CON(Rz) z, W O 021 49650 -41
PCT/ EPQOL/ 1391 S Rzi s Hor AEs Xhe | ene, which nay be nonosubstituted or
pol y-substitutedRby Hal, As &, 93’2 NOz, CN, COORz or CON(Rz)z,5or is

pi pendi ne- 1, 4-di gk, W's Ar shiqa zg %1;1,4 Ifcdio% pi peridine-1,4-diyl, is
alternatively Rz or cycl oaI kyI X N,Ig \@_':: 2 Eﬁ'g or branched aI Kyl
havi ng 1-10 carbon atons, 16+ witfr @R- Dot @56 rr’rlé 'be repl aced
by 0 or Satons andl or by @H%ECGNBHPGCHQ)QJG(DNHA 3@&2;,,4-0®NA27A]—latoms may
be rep or nonosubstituted

lLaced by F, Aris phen S ubstitute ,
drsubsér-tuted or trrsubst%spu'otmgﬁg\ LQFPE'A ORz, N(Rz)z, NOz, CN, 15CO0Rz,
CON(Rz) z, NRzCOAR°NRz SOz A, isGORx orS@ﬁBﬁz SO3H or S(0)mA, Hetis a nonocyclic
or bicyclic) sat Y at ed, un aéér or aromati c heterocyclic radical having
froml to 4 N, Oand/orSa hrray be unsubstituted or
nonosubst i t ut ed, ¥Y0di substrtSLPt“édJF&Ot nsubstituted by Hal, A ORz, N(Rz)z,
NOz, CN, COORz, CWI(Rz)z NiZz4pddnt HRESCDA CCRz SQZNRz, SO3H or S(O)rrA
andI or ,car bonyl ygen, Hal i s ﬁ ﬁ Br or 1,ni sOorl 25 ms 0, 1 or 2,and
their 6 armaceutfxcal ly tol 5rGHQI Nal t s and sol vates. O her preferred
factor Xa inhibiYors are, fscbssnopissCH;h€OcomPOwnds described in the

fol | ow d t 30 13) i
@ o) h Ep 058 116 AL SpIpEacHeq RenEB e B kB 35 051 ™
Bl, page 2, line 41, to pagerb@n atoms, imMwhieh ane @Pwp Cblg gregpsmaydege 69,
tine 10, to page 71, page %g?"ﬁ %'@?{r gra%,e,gr Qgﬂcgppq,pn?scaraﬁgﬁ)el ect ed

ry

fromt % group consisting of otide, desi in and [epiru
02/ 49688 - 42 PCT/ EP01/ 13915HBieMSHIRY:PRERPIgCEAdYADI y rel ates to a

fornul ati on conppkrsing is phenyl or naphthyl each of which is unsubstituted or

5-[4-(3-chl or o- 4- net hox benz | a t rahydr

]- [bengot hi eno( 2, 3-d] - py)rlr gl’%ﬂf‘% 5‘ ﬁl{? Hé‘ﬁﬁd Qﬁﬁ %ﬁ?@ﬁ%%&?’&l |y

acceptable salts 5 and/ or S&hyvidakOH HBAcCRNEA, BERMNH080 NalAci um

antagoni st. Besides the frag) Rl dNHt h,qu‘t Wof\lﬂqﬁ@ ﬁlﬂéOASNWC%@W ed.
idm ant agoni st s Se

Preference is given to calc romthe group

consi s#9ng of selective andl/’rﬁﬁ ée PrA NEHBE0m GROA S s .
Preference is given to sel g@ggfpgal_p‘p COO(es)NI-HEed @@Negtgdmmpm t he

group consisting of dihydr n |Irhe;a@mv L eégégﬁe(séreégégmcgem -

derivatives, benzothi azep|
ant agoni sts. 15 Di hydropyr { @Hfbgl\lﬂﬂr((\‘/ﬂi)hmw EQCHzp,rNAZeI(@bIbMMHDHC); ed from

the group consisting of a p n e adrprne ni car di pi ne,
i’f edi pi_ ne, ninodi pi ne, ni SOl d)l"NrkﬁzeOA t@q%)ﬁ‘hl acr d|8| ne) nilvadi pi ne,

ni di #one, bar ni di pi ne anéCHeEMMIHE QO GH)mAT, (CHz )mNHCOO-(CH;)Het,
NO,, CN, CSNH,, C(=NH)SA, C(=NH)OA, C(=NH)NH,.
C(=NH)NHOH, C(=NH)NHCOOA or C(=NH)NHCOOAr,

Ar' is phenyl or naphthyl, each of which is unsubstituted or
monosubstituted, disubstituted or trisubstituted by A,
30 OR® N(R%;, NO;, CN, Hal, NHCOA, COOR®, CON(R®);,
COR?’ or S(0),A
Het is @ monocyclic or bicyclic, saturated, unsaturated or

aromatic heterocyclic radical having 1-4 N, O and/or S

atoms, bonded via N or C, which 1s unsubstituted or
35 monosubstituted, disubstituted, trisubstituted or tetra-

substituted by A, CF3, Hal, OH, OA, OCF3, SOA,



20 The phenyl al kyl am ne derivatives are preferably selected fromthe group

consisting of verapam | and gallopam|. The benzot hi azepne derivatives are

pr ef er abl ywaid2ubespem 25 The ot her sel ective cal ci um ant agoTiEry 1318

preferably m befradil. The non-sel ectivgzcal ci um antagoni sts are preferably

selected fromthe group consisting of fendiline, bepridil, l|idoflazine and

perhexiline. 30 The invention preferably relates to a formulation

conpri sing 5-[4-(3-chl oro-4-nmet hoxybenzyl am no)-5,6, 7, 8-tetrahydro-[1

] - benzot hi eno[ 2, 3- d] - pynmi 80a~2Hs).]-Aa| 80:NHaAS Q:NIMA, BOyNAs| Nb,ddHAY

accept abl e salts and/ or sojyyat r S r |andi n or
WA RS BRC TR NGOG e RTOR, N o

prostagl andin 35 derivative, Cl am ne salt

is preferred. WO 02! 19C§US;QE9\FP@@@F5§9@Q&§§@OS(@F|QRBQ\%rféQNil‘b, gi ven to

prost agl andi ]psng prgsétA ag'@@NHAF’GOA\{@(DKFP,SCH%NHQI@HQNHA”C‘I-B, NIID-E(;EAH@P

consisting o o, - , Y, Y- ~,

19- hydroxy- PGB~, 19- hydr ox&%&@ﬁgéwg%(?ﬁ%@ é:?\géﬁﬁPG%a,

al g_rosh(alc:)hGII (PGE,)i dm)Io_roG‘.(:r(]m’%A)C(iTﬂHWAptG(mH)NIFPQEZ():NI-e)MDHste{lol

sodi um z; prostacyclinasg g r rost,

m soprostol, sul prostone, Qgﬂﬂﬂﬁgﬂ&@@ﬂf@@m%?wgd?ﬂ@ﬂ l@%ﬁb%_{ﬁ%o_rret ham n,

| i poprost, met enopr ost andoxygﬁm, ost 10 Parti cular preference is given to

Consi ot ng of al plostadil (RGED o diinebeRo R Eis ARTINRABaREE o+

epopr 08Penol sodi um (PG z; ”}9”6"§t—‘é%tiila'ﬁfﬁors%V%Hﬁs,ﬁ“&’@ﬁ@fyr%slﬁ?'» GNoprost,

| at anO![OLOSF, ml fSOIOFOSt;)' , S@MHQSO?BIA, COOPPICBOAL Eﬂ-ﬁl@%h@ﬂzﬂHﬁdi n?DFOSt
romet ham n, |ipoprost, [ # preference

8 given to PGE, or pr ostﬁ%ﬁ%@@pggg'%%rg*z@&g‘b@&& gg‘ﬁb@@cl in. 20 The

conpounds of the formul a | Cah@AaIGH,QAre CHGOAgNG BH,aN8IA or NAhei r

preparation are, 'arp addi ti R @lrg')%rrqad by nmet hods known per se, as

described in the I'iterature (for exanple in the standard works, such as

Houben-'eyl , Met Roden der BrjBh2schen Chenie [ Met hods of Organic

Chemi stry], Georgy Thi eme- Verd ager tuttgart), to be precise under reaction

25 conditions which are knovg %d suitable for the said reactions. Use can

al so be made her @ of varial f¢h are known per se, but are not nentioned

here in greater datiahéir pharmaceutivaliptoldratedl salie ahdrsolNaes! or 111, R, Rz,

R3, R4, X and n have the 30 nmeanings indicated, in particular the preferred

nmeani n%s indicated. If L is areactive esterified OH group, this is

prefer a8l y akkyl sampeupti®eftheformylall 6 carbon atoms (preferably

met hyl sul f onyl oxy) or aryl sul fonyl oxy having 6-10 carbon atons (preferably

phenyl - or p-tolylsul fonyloxy, further35 nore al

2- napht hal enesul f onyl oxy) . WO 021 =19830 PCT/ EP

of the fornula I can prefggabl y,he obtgqined by r

formula Il with corrpou?(gs t Q;)\:Nrrulall\ll_. | f

-
15 -44 The conpounds
ng conpounds of the
de® the starting

terials can also be for Mo Q0 5 them firomthe
acti @® ni xture, but instepd’i dinte&g conver&is,,ng hlgemfurt her into the
conmpounds of the formula I X
R2
in which
30 R’ s H, Cl, F, OH, OA, O-(CH,).-Ar, NH,, NHCOA,
NHCOOA, NH-(CH_),-Ar, CN, CONH,, CSNH,,
C(=NH)SA, C(=NH)NH,, C(=NH-OH)-NH.,
C(=NH-0O-COA)-NH,, C(=NH-0-COAr)-NH,
C(=NH-O-COHet)-NH,, C(=NH)-OA, C(=NH)NHNH,,
35 C(=NH)NHNHA, C(=NH)NH-COOA. C(=NH)NH-COA,

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



On the other hand, it is possible to carry out the reaction stepw se. The

starting conpounds of the fornulae Il and IIl are generally known If 10
t hey are nwO ®RrveR, t hey can be prepared by net hods known BSSYER&139CHnpounds
of the formula Il can be obtained, for_gxanple, from conpounds which are

built up fromthiophene derivatives and CNsubstituted al kyl enecarboxylic
acid esters (Eur. J. Med. Chem 23, 453 (1988)), by reaction with POC13. 15
In detail, the reaction of the conpounds of the formula Il with the

conpounds of the fornul a | C(=NE)NH:COEH@ld:)nithett Ned-p{eNbhiNEor absence of
an inert solvent at tenper S MECH . - 0,
preferably between 20 and ?%%ng‘l?ﬁg add%wggﬁgﬁg’gi%@%ﬁﬁﬂaa 'Aggent, for
exanple an al kali or al kaline earth netal hydroxi de, carbonate or

bi carbonate or another sal} of Qg weak acid f/t"h alkali or alkaline earth
nmetal s. preferably of pota M ®odi um or calci or the addition of an
or gani é—’ base, such as trieth ilne, 20 di net m ne, pyridi ne or

qui noline or of an excess of e i ne conmponent, pgay be favourable.

Exanpl es of suitable inert solvents are hydrocarbons, such as hexane,
petrol eum et her, benzene, toluene or xylene; chlorinated hydrocarbons, 30
such as trichlorqgthyl ene, 1,2-dichl oroethane, tetrachl oronethane,

chl orof orm or di thi'or onet hane; al cohols, such as nethanol, ethanol,

iS(r)]pr oqgnol , n- palnpeiﬁ(r)ll : natméacrtolin@epér&jmﬂlpwfmmelanmhérelks,A,ﬁl%ghclas dihet hyl
et her, 'dii sopropyl ether, te Y; I T r 'WW’Q; col ethers,
such as ethyl ene gl ycol mEO%@Ey@gwﬁgg gc%Ng‘f’hgp or ’Z?Rﬂp}é/he gl ycol

i met hyl 35 ether (diglynmefH:NeboREaNHERA, GELNHERDA, OH, K006k, ami des,

h as acetam de, di net hyNgseteiadeo pré,o%' QAge or
di net hyl f or mam dﬁf WO 02/ 49 ’SO%T?EISOI ’1§9¥s - 45 B?F?@ nitrites, such as
acetonitrile, suffoxides, SRHERIGOREEHyH)slletoxi de (DMBO); nitro
compou such @ nitronetd@ne or nitrobenzene; esters, such as ethyl

S,
acetatggor m xt yaes ofsthe sai d sol vents,. is fyrthergmr ssible to
convert a radi caﬁaﬁr‘dﬁ{?a cg(?ﬁ?zhu?{aargfa' qg@aqvc??%(?gz)’,, Q%%’@ﬁ%ﬁ#@ﬁ?@dl cal X
for exanpl e by hydrol ysi ng(Gi.)e$iHiNHY-(&Hz pan & HyeOp(NE-GOGA)a CERRH gr oup

Ester groups can be saponi f¢gd, dHHNERERE S NaOH or KOH in water,
wat er | THF or waterl di oxanei%t 9? gcrr'-gglrkgt urzes_él?e@sv\gede]ﬂz)b’ and 100 10 Carboxylic

aci ds can be converted i nt ClineCINESHHANGIIOA A Bblelet.i(E Habr@-(E20m i des,
for exanpl e using thionyl F@Hggigé@,)mi@@ﬂz kpse can be converted into
carbox@® des. Elinination of water theréfromin a known manner gi ves
carbonitriles 15 An acid of the fornula_ can be converted into the
associ ated acid-addition salt using a Base, Rr ﬁxarrpl e by reaction of
equi val ent anounts of the acid and the bESJ G2 nert sol vent) such as
et hanol, followed by evapo ration ﬁl,ti jases for this reaction are, m
particul ar, those which give physi ol ogi sallyAacceptable salts. 20 Thus, the
id of. the formula | can be converted i/nt'o t h&lerresponding netal salt,
par®Pcul ar al kali metal or alkalineR&arth metal salt, or into the
correspondi ng a niymsalt using a base (for exanple sodi um hydroxi de,
pot assi um hydr oxFdeR" sBdi um carbonate or potassi um carbonate). Al so

Sﬁi tab: e 1‘orI It hi g5t Qﬁ?lﬂ';"f"naﬁé lé?cﬁ,ﬂnaé‘;?]érﬁd"éﬂjrof &re%qtﬁep%teﬁé)nvv}:lbdngi vi 25
physi ol ogi cal | y accept abl e c : npl e, ethanol am ne. An
acid of the fornmula I can Séﬁé)o'm&?*eécﬁéﬁ CS{Qé(%}z%mﬁrat ed aci d-addition
salt using a base, for exa(@PH IBOO@H,) et Ae®y oraRENt anounts of the
acid a®® the basgsm an ine[st ?IOEAVSPA;' such as ethanol, followed by evapo 30
ration. Suitable hases for t%s reaction are, in particular, those which

gi ve physi ol ogi clR' IR aBcept abl e salts Thus, the acid of the formula | can
be converted int gngrp@?'"corrgp@gg&q,ngdé}&g@derﬁ@ldf,orfenar;:@ﬁé,l,qhHIHaéL gkal i netal

o

or alkaline earth netal salt) or ipto §he rrespondi ng. amuonl um salt using
a base (for exanple sodi uM&(ﬁéQ"b@@é@; C&@%’éﬂmﬁﬂ@é%ﬂei GONHB@ATUm
car bon%tse or potassium car GONAEL) WO 02/ 49650 PCT/ EPO1/ 13915 -46

R® is H, A, COA, COOA, (CH2),-COOH, (CH;),-COOA,

COO-(CHy)m-Ar, COO-(CH2)m-Het,




Al so suitable for this reaction are) in particular, organic bases which

gi ve physiologically acceptable salts, such as, for exanple, ethanolam ne.
On the ot heoowawdyp a base of the formula | can be convert BdT/EROYIFPHe 5
associ ated acid-addition salt using angcid, for exanple by reaction of
equi val ent anounts of the base and the acid in an inert solvent, such as
et hanol, followed by evaporation. Suitable acids for this reaction are, in

particul ar, those which give physiologically acceptable acids. Thus, it is
possi bl e to use inorganic &dis Q‘Q‘t(Cgk)wa,éCé‘ban P (Glpa-Heb tric acid, 10
hydrohal i ¢ aci ds, such as (I@{.q:lZ QGHRH, G LCONANdeBLRITONIS, 80 phosphori ¢
aci ds, such as orthophosphor'% cid, or sulfamic acid, furthernore organi c
acids, in particular ali pk@ft$ 3Malicyclic, araliphatic, aromatic or

het erocyclic nongbasi c or M yhasbenegdr boxylic, sulfonic or sulfuric acids,
for exanple formc acid, aceficC i,d, propionic acid, pivalic acid,

di et hy$15 aceti gbaci d, mal '8?#68 052(5'62’ succinic acid, pinelic acid, fumaric
acid, malefic acvd, |acticisddidedr G@rtaric acid, malic acid, citric acid,

gl uconi c acid, aggorbic aci ' l¥h§ acid, isonicotinic acid, nethane-
or et hanesul fonig\?aci d, etfh%r?es hgg{ omrzuét acid, 2-hydroxyethanesul fonic

aci d, benzenesul Xoni ¢ aci dis @Ht6Nienesul f oni ¢ aci d, napht hal enemono- and

-di sul fonic acidy, or 20 |awpsemtbf H1CHACCO SvadOs W th physi ol ogical |y

unaccept.abl e acids, for exanple picrates, .capn be used for the,i,solation
and/ orqburi ficatflon of thelsﬁlﬁﬁﬁwha?%&&}%'& qqlgyl%g Mt i on
furthernore rel ates to phacarboawtoma| infwhichlcate anmtsvocOhp grel®s Ay b&t | east
ne conpound of the fornulg | Lt S~ byl ol agisa cceptabl e
lts and at | east one ant%%?%@?pc?pgagém%’i E:ﬁg%ﬁagthE? ébéﬂg’f‘ | east one
prostagl andi n or prostagl ahdi H alemisvaay be repleged ®ydr.i si ng one or nore

excipient s and/ op,assi st aNispnehyf P RABAMGE Walchdlr WHIGRR Gid pGABE oPr epar ed,
in particular, by non30 chem cal’ net hods s are

i “The active, ingredien
convertl®d mto a suitable d@@@é@ﬁf%%ﬂ&@é@%%mWSH%SHEUJ“P%é&Avone sol i d,
liquid and/or sem -liquid efrciRaeTH MAIODR SOLA, SENE,PSEORNHA, i ons can be

used as nedicanents in hu o veterinary, 35 Iy Sl i XCi pi ents
are organic or inorganic s c e b r’ente "{for
o bancGLE AR, Ko NERHG, REGAR. MEftdoR
exanpl e oral), parenteral MAGOPA;ANHIQMA MNESCAr, VDQOHP1QAQ0%0
PCT/ EPO / 13915 -47 tion an eapt oy h pgp@mﬂ_? for
exanpl e water) vegetabl e melcébi (Eglﬁ méﬁpafggg?bzﬁaﬁ%%?\g gl yco s{\’
pol yet Bl ene gl ycol's, gl ycEQMNA Ha'e CHdI @A GORARr GbRAGr at es, such as
| actose or starch, magnesi DM RMH.ALEH,) NRA (CH.Y.MNA) (OR,) NHCAD, e for oral

adm nistration are, in par ié%yﬁ

l.e |ls, coated tablets,
capsul es, powders, granule rL@bAj @@@@@Cﬁ s, suitable for rectal
admi ni stration are supposi {OH})eBIHGODEEHHADT (GHa)eNHEQO- (&) +Hist r at i on

(

are solutions, preferably QjA - ﬁq_w ny| i re

%Zpensés%ls, enmul si ons or &%&%%ﬁg&maﬁgﬁﬁgw%%ﬁﬁgagy l-%él(;ati on
oi nts, creans or p 10(7 O ORES= I

| yophi I'i sed an_ tape 1 esul t anphéii@ R INabhfHyE edehest wiieh iSyAsSIdStitutbarort heb

Bt ert1 1 sed and/or 58&{;?’?52;&@ 'gﬁ@iédlﬁ]%&i@ﬁﬂééﬁrit@%sb%‘iéﬁﬁe %S?iyvei,

stabilisers and/or wettingCRIENR,),eN0,LSCNi biat, NHGIOA COORDAN(RIY, t he

osnotic pressure, buffer sﬁﬁggrcgéz ol orants and 15 flavours andlor a

plurality of further activ gre }‘? s, for exanple one or nore vitamns.

They ca@® furtheriigte be adif ainkeraoydliasr hisyalic, seturpted, unsghimated or t he

substances are preferably %Pcsﬂqgﬁ%gfeﬁécmieceéa@apﬁa\nﬁgwe@IN,@@HH/&,@nd 500

ng, in particular between 5 an per 20 dosage unit. The daily dose
is preferably between aboutatQ)"f‘@?mrg%Gg%Pkg' W?"%Wﬂﬁé‘i’éﬂweq-ﬁﬁ\ever, t he
speci }‘i c dOSﬁ fo;feach pa]g inﬁmosdlbsﬁl!ﬂféd,Qﬂs@sﬂtlﬂed,\/ﬁrs}mtmmﬂd blatért]nar-s, fo[) |
exanpl e on the efficacy of the.spegific e : t he age, body
wei ght, general state of héHB?WUP%@YAoﬁ(\Fg@%@*%&ﬁ%?% and net hod
of admi3fi stration, on the JOLGHALATNSOaNE,, SOINHANSO NAendithalNHMA and
severity of the particul ar .l 0 } [ i al

adm nistration is pref errecll\l.AzTEe [ né\?émght ﬁm?gﬁé%%g%llﬂﬁgg%b t he
use of the pharmaceutical preparations described for the preparation of a
medi cament for the treatnent 30 of angina, high blood pressure, pul nonary
hypertensi on, congestive heart failure (CHF), chronic obstructive pul nonary
di sease (COPD), cor pul nonale, dextrocardiac insufficiency,

at heroscl erosis, conditions of reduced patency of heart vessels, peripheral
vascul ar di seases, strokes, bronchitis, allergic asthma, chronic asthng,
allergic rhinitis, glaucong,

1



35 irritable bowel syndronme, tunmours, renal insufficiency, liver cirrhosis
and for the treatnent of femal e sexual disorders. WO 021 49650

PCT/ EPOL/ 1991B/4968® The i nvention relates in particul ar to RATERIEEINMF t he
fornul ati ons according to the inventionygor the preparation of a nedi canent
for the treatnent of pul nonary hypertension, congestive heart failure
(CHF), chronic obstructs ive pul nonary di sease (COPD), cor pul nonal e andl or
dextrocardi ac i nsufficiency. The constituents of the novel pharnmaceutical

preparation are preferabl yNAHRArsCOQ, CRUANBOCHnm-MOVEOBH:2, t hey can
al so be adm nistered 10 i ngoNigaaCDA, q—;oﬁ\hecpg.nﬂ LERBNAR, DIRRICHRE! Y. The

invention also relates to se CcO of p e packs of (a)
an effective anount of 5- [&W@WéréHANH@tcﬁé g@? 9@&%@6"25 6,7,8
tetrahydro-[1 ]-benzot hi en0G{+RH)SAC(INHOAJC=NHINHY O @ENH)NHOH-, 15

et hanolzam ne salt, and (b) tic. The
set cor?pri ses sui tabl e conpgmﬁﬁ'gﬁ&tqgﬁ Qwﬂi((\é@fo aﬁgfbhég bog@ft | es,

bags or anpoul es. The set osygerfor exanple, conprise separate anpoul es each
containing an efpgctive a 0

5-[4-(3-chl oro-4- 2et hoxybcraqr%zyl’gmz)l;l4 pygldgl _?agh OfWh'%h uniufstltuted or

] - benzot hi eno-[ 2, 3-d] - pynnﬂ@inﬁSQb%t]-'\P&i@@'&WQﬁtlt@?ﬁMﬁdﬁWn@&al t) and of

the antithronbotic in di ssglond, TORBA, COOH, CROAT OHINHIECHINeIR, i on al so
rel at es18fo a set (kit) CO”&'FFNH&B‘C CiFHﬂ&SR B]a_f:hﬁé)éogajcl_?%l_?ffectl ve

anount

5-[ 4- (3- chl or o- 4- et hoxy be G DAMGHCGAS CHEIGDAaNGEr BiH, LINHAeozNARiI eno- [ 2, 3-
&pyrl mdm 2-vyl ]_pé@l enc aCIsqI @lt Jhrﬁra)pl janmre salt, 30 and (b) an effective

unt of a cal ci Um ant agoni st € set conprises suitable containers, such
as boxes, indivi#8ual bottl s obdgs or anpoul es. The set may, for exarrpl e,
conpri se separ at g anpoul es;jg3p ﬁgpg contai ning an effective anmount of
5-[4- (3 chl oro- 4- mathoxybensdg -5,6,7,8-tetrahydro-[1
] - benz ©hi eno- [ 2P3-d] - pynm m 2 val eri c WO 0214960 PCTI EPO1/ 13915 -
49 acid, thanobamttwr@hlatrha@mmo@ﬂytdneratahcsbumaaadtswmé§,t in dissolved or
| yophi | i sed form The invention also relates to a set (kit) consisting of
separate packs of 5 (a) an effective anount of
5- [ 4- ( 3- chl ot)o- 4comploardd ohthd tominatg | 5, 6, 7, 8 tetrahydro-[1
] - benzot hi eno-[ 2, 3-d] -pyrimdin-2-yl]valeric acid, ethanolamne salt, and
(b) anz%ffecti ve anount of a prostaglandin or prostaglandin derivative. 10

0
X a
N N
R
®
in which
R Is CN, CHzNH,, -NH-C(=NH)-NH,, -CO-N=C(NH,),

-C(=NH)-NH., which may also be monosubstituted by
Ar', OH, O-COA, O-COAr, OCOOA, OCOO(CH,),N(A),,

30 -COO(CH.)nNA,, OCOO(CHz)mHet, COO-(CHz)m-Het,
CO-C(A)-R® COOA, COSA, COSAr, COOAr, COOAr,
COA, COAr, COAr or by a conventional
amino-protecting group, or 1s

35



The set conprises suitable containers, such as boxes, individual bottles,
bags or anmpoul es The set may, for exanple, conprise separate anpoul es each
cont ai ni ngwar2addsect i ve anount of PCT/EP01/13915
5-[4-(3-chl oro-4-net hoxybenzyl am no) -5,457, 8-tetrahydro-[1

] - benzot hi eno-[ 2, 3-d] - pynm di n-2-yl ] valéric 15 acid, ethanolam ne salt, and
of the prostaglandin or prostaglandin derivative in dissolved or

| yophilised form The invention furthernore relates,fo the use of

5-[ 4- (3-chl or o- 4- met hoxybenzyl {a.;ie}i‘)\- ,6,7,8-t o-[1

] - benzot hi eno-[2, 3-d] - pyrim din-2yyl [ 20 valeric ®aci g, ethanolam ne salt,
for the preparation of a nedi caneiN—or the treat Mén\ of pul monary
hypertension, congestive heart failure (CHF), chronicCblastructive pul nonary
di sease (COPD), cor pul nonal e andl or dextrocardiac insufficiency. 25 The

i nvent iéon furthernore relates to the use of a pharnmaceutical preparation

conprising at |epst one phgyphegi ggten@se V inhibitor and at |east one

prostagl andi n or _prostagl andin derivative for the preparatio f a
medi cament for tRe oral tr@ﬁmfwac%ﬁpﬂﬁﬁ%?'tq‘ﬁﬁ@?yt sgm’%estive
heart failure (CHF), chronSONHALSONHAS OFY|COOA, CHINHARSEN(CEDR) , cor 30
pul monal e andl or dextrocardiac insufficiency. @ve and bel ow, all
tenperatures are given in C. In the foll OV\AWI es, "conventi onal

5 pkod

mork-uqé means that water is added if necess H of between 2 and 10,
dependi'Hg on thegeonstitut] npal Ct, is established if
necessary, the nﬁkture IS @3??§%t§gR&§P et hyl & té or dichl oronet hane,

e phases are separated, the organic phase WO 020 L9650 PCTI EPOL/ 1391s

O is dried over,sodiumsulfate and evaporated, and the ﬁr oduct is
purified by chroRatographyisdkginavng G0 caaps atemscinyriah anNenityR Mass
Epﬁgt rgmet ry (Ms) El (el ercm@rb@wﬁia IWteEﬁ?ééH%y W+obS Adimé fameiforaiyom
S ChecBoro.5. 6. 7 8-t ot r any GGG StoDBAZBLIATdRGIion. 8 atoms may be
pyrim din-2-yl)propionate feptacadiapFe by cyclisation of methyl 2-am no
4,5,6,7-tet rahyd;o‘obenzot hi gprt?%p% @1 ﬁg{'/ili)@x%bﬁtc%rt')@r\ %g) t hyl

by C F ri

3-cyanopropi onat e fol | owed "I nat Pon~usi ng phosphorus oxychl ondel
di met hyl amine] afid 2 3 g ofs @kyhaying 1-1kearben $l anine ("A") in 20 m of
N-met hyl pyrrolidppe are stigrgichy®br AdShthy! cacRfwhicH eusRibsaitited r 15

renoved and the m xture is _subjeécted to Conv ional .work-up, giying 2.6 g
of et 891 3- [ 4 (3. chi or o- arERRGRYBuiest pisDREkted B iRt SnpihAL. [T
] belnzot hi eno-[ 2, 3-d] f pyri nO# OR- NII—]ZpEBm',dﬂAtZ,eN@, GFgACNUHEBENHOOA,
Anal ogous reaction of "A" h . '
3-(4-chl oro-5, 6-cycl opent eﬁg)-%’] &gﬁ—izoﬂn(?'gﬁé[(‘zogp‘o“j éﬁ‘ iSrQ%'i %Q?e‘yl ) pr opi ona
te gives nmethyl 3-[4-(3-chB6nbHs- 5OLNBHYY beS:N&YG, no) - 5, 6- cycl opent eno-[ 1
] benzot hi eno-[ 2, p3-d] - pyri gi(@iH]ﬂ 2ay! ] propionate, 25 with nethyl
(4-chl or o- 5, 6- cycl ohept eno- %11 T o
ibenz@ﬁhi eno- [ 2M8t d] pyri mSh Mopogy§lis disyeice sgiwatedrnagiurated or
]35 [4-( fh chl or F-Z 45”‘3} hoxybea@hatia h@t)ef@;y@lictysdh@blgm\ﬁ frbir% 31 tc|> 4N, O
enzot hi eno-[ 2, 3-d] - pynmi - ropion : Wi :
3-(4-chl oro-6-net hyl thi enogfq%égaﬁ]’tgﬂﬁi‘%'%? ﬁmf%ﬂ 5”{51% rﬂg%ﬁ%qé)réri‘%
substituted, disubstituted or trisubstituted by A', OA',
NH;, NHA', NA';, NO,, CN, Hal, NHCOA', NHSO.A',

30 COOA, CONH,, CONHA' CONA';, COA, SO,NH,, SA',
SOA', SO,A' and/or carbonyl oxygen,
X is (CH)nY,
N~n
{(— ||
35 Y is COOA or N—N

/
A



met hyl 3-[4-(3-chl oro-4- net hoxybenzyl am no) - 6- net hyl t hi eno-[ 2,

3-d] pyri mdin-2-yl] propionate; 35 WO 02/ 496a0 PCT/EPO/1391s -51 wth
met hyl 3- (Woakleg50- 5, 6- di met hyl t hi eno-[ 2, 3-d] - pynm di n- 2- PCY/EPOGpI9ONMat e

gi ves net hyl -30 -

3-[4-(3-chl oro-4-net hoxybenzyl am no) - 5, 6-di net hyl t hi eno[ 2, 3-d] - pynm di n-2-y
| ] propi onate, 5 with nethyl
3-(4-chloro-6-ethylthieno-[2,3-d]-pyrimdin-2-yl)propionate gives net hyl

3-[4- (3-chl or o- 4Haktt hoxybeisAy|GnBnoy 1,6- et hyl t hi eno-[ 2, 3-d] pyrinm dm 2-yl]pro
pi onate; 10 wi th,net hyl

3-(4, 6-dichl or 0ot hi eno- [ 2,|§-1d]2-’ 33'/F1i ﬁ‘ioéiesh- 2-yl ) propi onate gives nethyl

3-[ 4- (3- chl or 0- 4%ret hoxybe’ﬁﬂ/@raﬂi no) - 6- chl or oot hi eno-[ 2, 3d] - pyri m di n-2-yl ]
propi onate; 15 wahd et piarrradetitielpidderatéd dalts bRd salvetsn- [ 1

]- benzgt hi eno-[ 2, 3-d] pynm di n- 2-yl )acetate gi ves net hyl

2-[4-(3-chl or o- 4- net hoxybenzyl am no) -5, 6, 7, 8-tetrahydro-[1 ] benzot hi eno-[ 2,
3-d] - pyri m dm)- 2egrhpacedsotthedofnaladgous reacti on of

3, 4- et hyl enedi oxybenzyl anme with nethyl 3-(4-chloro-5,6,7,8-tetrahydro-[1
] - benzot hi eno-[ 2, 3-d] pyri m di n-2-yl ) propi onate gives net hyl

3-[4- (3, 4- net hyl enedi oxybenzyl am no) -5, 6,@, 8-t gffalydro-[1 ] 25

benzot hi eno-[ 2, 3-d] - pyri m di n-2-yl ] propi ofjat e; @t hyl

3-(4- cgbor 0- 5, 6-cycl opent eno-

] - benzot'hi eno-[ 2, 3-d] pyri nipdifg ) pr c"éi onat e gives nethyl '
3-[4-(3, 4- met hyl enedi oxybenzyl o) - 5, x cycl openteno-[1 ]30
nzot hi eno-[ 2, 3-d] - pyri m di n- 2>yl ] proptonate; w th nethyl

(4-chl oro-5, 6- ﬁ%&h nept eno-[1
] - benzot hi eno-[ 2, %pyri m di n-2-yl) pr OEi onate gives neth

I

3-[ 4- (3, 4- net hyl Bnedi oxybeisAytiirtn )-CO NIthedﬂHf@HMH)]-éHz or
benzot hieno- (2, 3-d] - pyri m & EnNHMUHRRER APalso BEGNBAROAMRHLIREB,FP / 13915
- Wi nme
3- (4-chl or o- 6¥rret hy! t hi enoOR -@CHO0/y PR (EH)NAN dpPHEH)NAEs net hyl
3-[4- (3, 4-net hyl enedi oxyber@@LDOM) - BietBIJOOIOHYNMHER -GOICPAI-RTI di n-2-yl ] p
ropionate; 5 with nethyl o3 \
3-(4-chl or o- 5, 6- di et hyl t hiEAE-FAATR CRAMFASAY QPR GRUNaPEPY AV es
met hyl 3-[ 4- (3, 4- met hyl enecorseyitienalydrammprdbediindg) gretipy bt Isi enof 2,
3-d] -pyrimdin-2-yl]propionate, 10 with nethyl
3-(4- c%por 0- 6- et hyl t hi eno- E 2, 3-'9] - pynm di n{- 2-yl\ propi onate gives

72 \(/ 0

0
N N={
o

CH,

. 25 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(O)NHA, CF;, COOA, CH,NHA, CN or OA,
30 A
{—cH, \(/L 0
R® is -C(Hal)s, -O(C=0)A or o
0
Ar is phenyl or naphthyl, each of which is unsubstituted or

35
monosubstituted, disubstituted or trisubstituted by A,



met hyl 3-[4-(3, 4- met hyl enedi oxybenzyl am no) - 6- et hyl t hi eno-[ 2,

3-d] pynm di n-2-yl ] propi onate; 15 wth nethyl

3- (4, 6-di ohbov/emshi eno-[ 2, 3-d] - pyri m din-2-yl) propi onat e BCVESOHMBY Hy|

3-[4- (3, 4-net hyl enedi oxybenzyl ani no) - 6-ghl or oot hi eno-[ 2, 3

d] - pynm di n-2-yl ] propi onate 20 Anal ogous reaction of "A" wi th nethyl
4-(4-chloro-5, 6,7, 8-tetrahydro-[ 1] -benzot hi eno-[2, 3-d] pyri m dm 2-yl ) butyr at
e gives nethyl 4- [4 (3-chl or o- 4- net hoxybenzyl am no) -5, 6, 7, 8-tetrahydro-[ 1
]25 benzot hi eno-[ 2, 3-d] - EOANNAA NOb,| Gk, Gt ldal, \NH(B\OﬁEQ@@

4-{4-chl oro-5, 6-cycl opent gR ”“a?
] - benzot hi eno-[ 2, 3-d] pyri m@ I n-2- ?)BAtOJrSa(P”gl ves net hyl
4-[ 4- (3-chl oro- shrret hoxybdﬁz -ﬁb) 5, 6-cycl openteno-[1 ]30

benzot hi eno-[ 2, 3a4d] - pyri mij Q'I—Po?ubfﬂﬂa‘h@héﬁa&%nche&ftbr'&ﬁ?élhyélkyl having
4-(4-cpl oro-5, 6- cyclohepten

] - benz®t hi eno-[ 2, 3-d] pyri m %erafb?/”?fﬂﬁ‘% ate gives nethyl

4-[4-(3-chl oro- 4anet hoxybeezﬂbamcrrm)d Brénched armyotiemtky] hayidg 1-10

benzot hi eno-[ 2, 3-d] - pynmi %ar} 8’,%#‘%{9#tyr ate; WO 02/.19650 PCT/EPA /13915
-53 with methyl 4-(4-chlor E thieno-[2,3-d]-pyrimdin-2-yl)butyrate
gi ves mnet hyl 4-[He{ 3-chl orneammeonynlmm’mmrcdmn@atueatﬁét upsaturaied or2, 3-d]

pynmi di n-2-yl ] butyrate; | havin fr0m1to4N
4-(4- chI or o- 5, 6- di net hyl t h| eno Eﬂéﬁétﬁcychc radlca v |ves met hyl

rate

4-[ 4- (30chl or o- 4- net hoxybeRd/ ﬂ@WSBbGnG?%ﬁNIQWd» %”?Ydl]’ pynni di n- 2-y
| ]butyrate, 10 with net hy|unsubstltuted or substituted by A,
4- (4-chl or o- 6- et yI t hi eno- %2@ qupyri m dm 2-yl )butyrate gives mnethyl
.[4(3 chl oro- 4 msthoxybe H 0) 6ethwth|eno [2, 3-d]
pyrimdin-2-yl]butyrate; w th nethyl
4- (4, 6-chl or o- 6-chl or oot hi eno-[ 2, 3 d] {oy-H<(n d||h 2-yl)butyrate 15 gives
met hyl N
4-[ 4- (35chl or o- 4¥net hoxybeisZyO&A ap) - 6- chl &‘root hi eno[ 2, 3-d] - pyri mi di n-2-yl ]
butyrate. Anal ogous reaction of 3,4-nethylpgnedi oxybenzyl am ne 20 with
nmet hyl 4-(4-chloro-5,6,7,8-tetrahydro-[1
] - benzot hi eno- [ 2Hat d] pyr i nisdk,iGI2Byloy bhut yr at e gi ves net hyl
4-14- (3, 4- net hyl ﬁ.{“ledl oxybegzo/égqn no)-5,6,7,8-tetrahydro-[1 ] benzot hi eno-|[ 2,
3-d] -pyrimdm2-ylJbutyrate, W t h rrethyl 4- (4-chl oro-5, 6-cycl openteno-[1
] benzot hi eno- [ 2N3- d] pynni B2\, ¥bbtafBat e gi ves net hyl

4-[ 4- (304- et hyI nedi oxybegzylgi po) - 5, 6- cycl openteno [1

N Ca ohloro 5. 6. epg]ﬂaﬁ\égbgmacf ol B e gt B !

3-d] pyri mdin-2-yl)butyrate gives nethyl

4-14- (3, 4- meh?yl gg@?bgﬁﬁ%ggﬁ_}g @I@B]anp 6- cycl ohepteno-[1

] benzot hi eno- utyrate;
25 2
o oy R
o=
RI1-W-X-V R4
30 [
R3

35



35 with nethyl 4-(4-chloro-6-nmethylthieno-[2,3-d]-pyrimdm2-yl)butyrate

gi ves WO 02/ -19650 PCT/ EPOL/ 13915 -54 net hyl

4-[ 4- (3, 4-wetobmdesnedi oxybenzyl am no) - 6- net hyl t hi eno- [ 2, 3- #CT/EP01/13915
pyrimdm2-yl]butyrate; wth nethyl _32_

4- (4-chl oro-5, 6-di met hyl t hi eno-[ 2, 3-d]-pynmi di n-2-yl )butyrate 5 gi ves

nmet hyl

4-[ 4- (3, 4- net hyl enedi oxybenzyl am no) - 5, 6- di net hyl t hi eno[ 2, 3-d] - pyri m di n- 2-
yl ] butyrate; wth nethyl ,

4- (4-chl oro-6-ethyl thieno-[2, 3- o‘? m di n-2-yl)butyrate gives 10 net hyl
4-[4- (3, 4- met hyl enedi oxybenzyl arn, -6-et hyl thieno-[2, 3-d]

pynmi di n-2-yl Jbutyrate; wth m&h

4- (4, 6-di chl oroot hi eno-[ 2, 3-d] - py n-2-yl)butyrate gives nethyl
4-[ 4- (3, 4- net hyl enedi oxybenz# awr & chl or oot hi eno 15 |

[ 2, 3-dY- pyri m diRt-2My+XbHvy Analopus reaction of "A" with nethyl
5-(4-chloro-5,6,7,8-tetrahydroX[ 1 ]-benzot hi eno-[2, 3-d] 20
pyrim’din 2-yl)val erate gives n8{hyl

5-[4-(3-chl oro-4- met hoxybenzyl anmp) - 5, 6, 7, 8-t et rahydro-[ 1

] benzot hi eno-[ 2, BLMPCBy T i mi dm 2- yI ] val erate; with met hyl
5-(4-chloro-5, 6-cycl openteno-[1 ]-benzot hi eno-[ 2, 3-d] 25

2-yl)vaherat

gyE|4m( IO(r:]hl o)r/o) Xﬁrrgi ﬁo@fgbeﬁﬁipgﬁéﬁ%l;ﬁyk egchfélw&s%rh e?ﬂps[t !LUted by

] benzot hi eno- [ 2, 3- d] - pyC({ENHRINK2 whigh/miag radsebe wienpsubstituted by -COA,
s (4-chloro-5, 6-cycl Oh%q@gRHP]r bF@)@Ah'Cﬂ@%r[b? acthvihtional

rimdin-2-yl)valerate giv
5-[ 4- (3- chl or o- 4- net hoﬁ@‘%@&ﬂt%‘ﬁ%@’%‘% NEE(oNERtNo- [ 1
] benzot hi eno-[ 2, 3-d] -pyrimdin-2-yl]val erate, wth nethyl

5-(4- chI or o- 6- et hyl t hi en -[2N’3 d] pynm dm 2-yl)val er g| ves 35 net hyl
5[4(§ chl or o- 4- met hoxyben -6-net hyl t hi en @/
pyrimdin-2-yl]val erate; 49650 PC;IF/ EPOl/l 15/= vvlth met hyl
5-(4-chl oro-5, 6-di net hyl t hi en [2 3-dJ-pyrimdin-2-yTPval erate gives net hyl
5-[4- (3-chl or o- 4- met hoxybenzyl am no) - 5, 6- di rret hyl t hi eno5

[2,3-d]-pyrimdi n-2-y|]valfrat ' with nmeth

5- (4-chl or o- 6- et hyl t hi eno- ] pyrim di N‘)(yal erate gives nethyl
5-14-(3- chloro4methoxyben® mn) 60rethy -epo-[ 2, 3-d]

pyrim @Pn-2-yl]val erate; t hyl
5- (4, 6-di chl or oot hi eno-[ 2, 3-d] - pyerdln 2- yI)val%e gl ves rrethyl

i erate. 15 Anal ogous. PUSeTarh ey gl BorRERlfRgs Buray IRy MR 2 Y
-NO>, -CN, -Hal, -NR’COA, -NR°COAr"; -NR® SOzA
-NR’SO,Ar, -COOR?®, -CON(R®),, -CONR®Ar’", -COR® -COAr’
® = or S(O)A;
R? is -N(R®),, -NR’COA, -NR°COAr or -NR’COOR®;
R°® and
R*, independently of one another, are -H, -A, -OR®, -N(R®),,
-NO,, -CN, -Hal, -NR°COA, -NR°COAr’, -NR°SO,A,
30 -NR’S0.Ar", -COOR?®, -CON(R®),, -CONR®Ar’, -COR®,
-COAr', -S(O)Ar' or S(O),A:;
R°-  isH, -A -C(R°R")Ar or -C(R°R")Het;

R® and
R’, independently of one another, are -H, -A or -(CH2)-Ar";
35 R® is Hor A:

X is -O-, -NR>-, -CONR®-, -N(SO,Ar)- or -N(SO,Het)-;



with nmethyl 5-(4-chloro-5,6,7,8-tetrahydro-[1
] - benzot hi eno-[ 2, 3-d] pynm di n-2-yl )val erate gi ves net hyl
5-[4- (3, 4-wexapeiedi oxybenzyl am no) -5, 6, 7, 8-t et r ahydr o- [ PCTAP01/13915
benzot hi eno-[2, 3-d]-pyrimdin-2-yl]valggate, w th nethyl
5- (4-chl oro-5, 6-cycl opent eno-[ 1] - benzot hi eno-[ 2, 3-d] pyri m dm 2-yl )val erate
gi ves net hyl 5-[4-(3, 4-net hyl enedi oxybenzyl am no) -5, 6-cycl openteno-[1 ]25
benzot hi eno-[ 2, 3-d] - pynm di Q-%- yl Jbvaleegat e; wWth nethyl
5- (4- chl or o- 5, 6- ¥cl ohsp{ €RoR[)1-, FOBE ROt Hi &pbepylesed] gypherniilene- y| ) val erat e
gi ves nethyl 5-[4-(3, 4-¢ppis |131213§H Y&y A pkhviendicem®l.ohept eno-[1 ] 30
benzot hi eno- (2, 3-d] - py_rclfﬁ cyfl'?é 2-yl ]é\iﬁl erate;’ \?\%t h y1met h% )
5- (4-chl or o- 6- meyhyl t hise‘lﬁg(% 22:)@'-:d] -pynm dm 2-yl )val erate gi ves net hyl
oyt a1 2oyl VAl or at g DO OBE S e ARON Oty
pyrimaeain-2-yl]val eratg; - th nmethy
5- (4-chl oro-5, 6-di net hs’m ﬁrﬁ;r%g%s ?ad?bep%qlﬂgﬁ)qg 9?%\@?@?&’\(@)@ ves net hyl
5-[ 4- (3, 4- et hyl enedi ox§ieGHyigioupy asd ¢n dddiéiohydvt fndrerfofo2/ Bl apmsymayi di n- 2-y
| Jval erate; 5 with met [yl i
5- (4-chl or o- 6- et hyl t hi 2%5??'3?%‘?8]‘/-% rimdin-2-yl)val erate gives methyl
5- [ 4- (3, 4- et hyl Bfedi olRyRETY) DB ARRGYYb-S8ChyAf i ehis ynsubstfuted or
Ey E I4 mde 2;1 Iyl ] valt ﬁr at emolcﬁgubéthutw, _h%slubstututed or trisubstituted by -A, -Ar’,

- (4, 6-,di chl oroot hi eno-| 2, 3-d}- 8l -yl val erat esgives
5-[ 4- (3%- et hyl enedi oﬂ%eﬁg%k va'W%o&u'@éhl'bNgdhﬁ[’ eﬁg‘ EQA NFECOAY,
3-d] - pynmi di n- 2- yl ] val eNRISO0MMaNRISOsAr'eaCOORT, o« ONER’1L5-CONRAE] hy |

- (4-chloro-5,6,7,8-tet pdr, )

benzot hi eno- [ 2, 3- d] py‘?‘?% ’didnb-'ée‘ﬁr) REpAnoat e gi ves |

7- [ 4- ( 3- chl or o- 4Aifet holeypherw taneohtry), @achsfiwhich ks dneulstitytedwz ot hi eno- [ 2,

?: d]4: pyY i m dg“r é: yl] Pephmhﬁétita%d{vidﬁslwm{dwa or trisubstituted by -A, -OR®

]- foen(z:gpﬁir gnol [ 2%-0dfgxéﬁ%&?n'glélwgwre"ﬂaé’n‘&ﬁsg%vwsrﬁgﬁ/I'COOR61

:7),- 514 (3- c_hlj_or 0-24- ”ELhOiW‘Dm;R%E.ag?R?) ;ﬁogﬂf{%@f ap@mano-[ 1 ] benzot hi eno-[2,
-d] - pynm di n- 2- eptangate: Wi e

7-(4-chl oro-5, 6- a?kl ohb'ip? grﬂo(g\qcxfl_lcbgrnglgmlfceﬁé{t{rgt,% WB@Hr?ﬁeﬂli - 2- yl ) hept anoa

te gives nethyl 7-[4-(3rarhatio betéromictioxgtlicaltydving from 5 t6-4dy cOareioreno- [ 1
benzot hi eno-[ 2, 3-d] - s [ g PRy . j t

]7- (4-chl.oro- 6[ nmet hy} t E?%%Zb\én%&fd Bgﬁﬁﬁ?g?wc;ﬁ%%yeﬁ%]gﬁgg eltatle\(/je%r nmet hyl

7.1 4 (39h1 or o- 4- met hoRBeRGSHas flesibsttuigd onirisvbstibited by -A, -OR®

3-d] pyri m din- 2-yl ] heptN(RF&L eNO,, -CN, -Hal, -NR°COA, -NR°SQ,A, -COOR?,

-CON(R®),, -COR® -SO,NRS, -S(0),A and/or carbony!

oxygen;
Hal is -F, -Cl, -Br or -I;
® == | is 0, 1,2,3,40r5;
m isOor1,
n is0,1or2

and their pharmaceutically tolerated salts and solvates,

30 o) compounds of the formula |

35 1



35 WD 02/496s0 PCT/ EPO1/ 13915 -57 with nethyl

7-(4-chloro-5, 6-di nethyl thieno-[2,3-d]-pyrimdin-2-yl) heptanoate gives

met hyl WO 02/49630 PCT/EP01/13915
7-[4-(3-chl oro-4- et hoxybenzyl ani no) - 5, £; di met hyl t hi eno[ 2, 3-d] - pyri m di n- 2-
yl ] heptanoate; 5 with nethyl
7-(4-chloro-6-ethylthieno-[2,3-d]-pyrimdm2-yl)heptanoate gives nethyl
7-[4-(3-chl oro- 4- met hoxybenzyl am no) - 6- et hyl t hi eno-[ 2, 3-d] pyri m di n-2-yl ] he
pt anoate, 10 wi th net hyl

7- (4-chl or o- 6- chlafRRKNI eno- [2 3- d] pyrim din-2-yl)heptanoate gives methyl
7-[4-(3-chl oro- 4- qnet hoxybenz ) - 6- chl or ot hi eno[ 2, 3-d] - pynm di n-2-yl ] he
pt anoat e 15 Anal Bgous isdanybar Bﬁp@hXL eachyaf avich aubstityted®ne with net hyl

7-(4-chloro-5,6,7, 8-t etg@NHNM,( Which may also be monosubstituted bT/ -COA,

| -benegthi eno. 2,2 8@@‘4&&% Aoy COGAT G LY G GaNETIoS

] benzot hi eno-[ 2, 3- d] - pgmmaiprot@cting deipa ANHCE=N){INHyeCDN=C(NH,).,
7- (4-chl oro-5, 6-cycl opent eno-[ 1] - benzot hi eno-[ 2, 3-d] pynm di n- 2-yl ) hept anoat
e gives 25 net hyl 7-[4-(3,4-nethy|enedioxybenzylannn) , 6-cycl openteno-[1

] benzot hi eno-[ 2, 3-d] - pyrim™di N 2-yl ] heptanoate; w t hyl
7-(4-chl oro- 5, 6- cycl ohept eng- or |>

]- bennghl eno-[ 2, 3-d] pyri m -yﬂ*ﬁept anoate giv 3 pnyl
7-[4- (3Y4- et hyl enedi oxybenzypam no) - 5, 6- cycl ohept eno- 0:Q1

] benzot hi eno-[ 2, 3-d] - pyri m di n-2-yl ] hept anoate; w th nethyl
- (4-chl oro-6-net hyl t hi eno-[ 2, 3-d] - pyri m di n-2-yl) hept anoat e_qgi ves 35
t hyl 7-(4-(3, 4-net hyammmmlagmnbamlyms@bmmn@d bipi-ANOR2,-N(R%),,

3-d]pyr|md|n2yl]valew %4?0 égﬁ)‘éo NF@%%? A98_ wi t h met hyl
7-(4-chl oro-5, 6-di net hy | end ri mdin- heptanoat e RI ves

net hyl g [ 4- (3, 4- et hytNR A LERKY Ra (R)%-@ tf@@ﬁﬁl@rﬁ)@

[ 2, 3-d!®pyri mi di R?2- yl jsheyp ozmoacsa, AWOORMRE b,

7-(4-chl or o- 6-et y|tBI eno- [ -d] pyri m di n-2-yl ) hept anoat e gi ves et hyl
7-[4-(3,4- et hyl g oxybenzyl am no) - 6- et hyl t hi eno-[ 2, 3-d] 10

pyri m di n- 2-yl ] hBfit anomt:iepemdemtlyrefcdmé another, are -H, -A, -OR®, -N(R®),,

7- (4, 6- dlchloroothleno o] es net hyl
7-[4- (3, 4- et hyl enedi ox@ giqa ”Ng %rw IBe'%g i:)g’?b%‘

R SOzAF -COOR’, —CON )2, -CONR®Ar', -COR’, -COAr"
20 or -S(0).A;
R® and
R®, independently of one another, are -H, -A, -[C(R'R®)].Ar’ or
IC(R'R®)]Het;
R’ and
‘ 25 R?, independently of one another, are -H or -A;
w is -[C(R°R®)]mCONR’[C(R°R®)]- or
-OC(R°R®)CONR®[C(R°R®)]:;
A is alkyl having from 1 to 20 carbon atoms, in which one or
two CH, groups may be replaced by O or S atoms or by
30 -CH=CH- groups and in addition from 1 to 7 H atoms may be
replaced by -F;
Ar is phenyl or naphthyl, each of which is unsubstituted or
monosubstituted, disubstituted or trisubstituted by -A, -Ar’,
. -Het, -OR®, -N(R®),, -NO,, -CN, -Hal, -NR°COA, -NR°COAr,

-NR°S0,A, -NR’SO.Ar", -COOR®, -CON(R®),, -CONRAr,
-COR’, -COAr, -SO,NR®, -S(0),Ar’ or -S(0).A,



d] - pynm di n- 2-yl ] hept anoat e 15 Anal ogous reaction of "A" wi th nethyl
2-[4-(4-chloro-5,6,7,8-tetrahydro-[1

] - benzot hiwo®2/42558- d] pyri m di n- 2-yl ) -cycl ohexyl - 1-yl ] acet aC&/EppvVE9120

met hyl 2-~4-[4-(3-chl oro-4-nmet hoxybenzyjani no)-5,6, 7, 8-tetrahydro[l

] - benzot hi eno-[ 2, 3-d] - pyri m di n-2-yl ] cycl ohexyl -1-yl }acetate; w th nethyl
2-[4-(4-chloro-6-ethylthieno-[2,3-d]-pyrimdin-2-yl)cycl ohexyl -1yl]acetate
gives 25 nmethyl 2-{4-[4-(3-chl oro-4-nethoxybenzyl amm) -6-ethylthieno [?2,
3-d] - pynm dm 2- yAt' cycl ishpbheply! ar gaphitbel, @aeh ohimdliciysusaubatituites oof

3, 4- et hyl enedi oxybenz i : i . _ _ A AR
2.[4-(4-chl oro-5. 6, 7, Sﬁﬁkbgg%»lglﬁstg&ew RuBE{itt¥dd or trisubstituted by -A, -OR’,

] - benzot hi eno-[ 2, 3-d] p}N(Rrﬁzdih{Oé?@l[N,CH@I,OWQM-'NH?e?'&Aat@O@WeS net hyl

- bensgt i eno- T2, 3. d eI QOB RO o O A erate. 35 Ana

- benzgt hi eno- -d] - pyrimdin-2-yl]cycl ohexyl -.1-yl ~ac e. nal ogous
reacti 8n of benzb'?gmm'spa}/%nﬁﬁyaw&'MFE%tﬂ%@giBxs%yfﬁﬁﬁtoﬁ net hyl °

3-(4-chloro-5, 6, 7, 8-t earontstiy etpiodyche reditali reaving fof tito 4 N, O and/or
pynm di n- 2-yl ) propi on lye ci] | 23 = rahydro-[1
] - benzot hi eno-[ 2, 3-d] %%t%éhﬁ%ﬁ% %‘FﬁP&,#&S‘g;ﬁg@%&H@%@ﬁ%&% O?
4- (4-chl oro-5, 6, 7, 8-t emeahydesitpted, disubstituted or trisubstituted by -A, -OR’,

]4‘ ?igzot h: eno- [ 253éd]7p-§ﬂl'ﬁ7 f“l‘ﬁOé"- ,%Waﬁt-ﬂl'gb‘(%é, RE90,A, -COOR’,
- (4be am no-5, 6,7, 8-t elr r o-
] - benzgéﬁi eno-[2,3-d]p @Rﬁ?égﬂﬁbug%ﬂﬁé’; -S(0)ef ANGUSY GRIPANY 4- chl or 0- 5, 6,

7, 8-tetrahydro-[1 ]-beageihi eno-[2, 3-d]pynmidin-2-yl)valerate gives
t hyl 5-(4benzy a['mD-S,_?, 7 P-éet ra}_hydro- [1
benzot hi eno- [ 278" d] p\r m"a’ﬁ-&‘?m )val erate; 15 with nethyl
4- (4-chl or o- 6- net hyl t hisghor 12, 3-d] - pyri m di n-2-yl)butyrate gives nethyl
4-[ 4benzyl ammm- 65{ret hyﬂstpi)pgo- [2,3-d]-pyrimdin-2-yl]butyrate; 20 with
met hyl 5-(4-chloro-6-ethylthieno-[2,3-d]-pyrimdm2-yl)val erate gives
met hyl 18- 4benzyNani noisel. et @2t hr eno-[ 2, 3-d] - pyri mi dm 2-yl Jval erate. 25 30
35 and their pharmaceutically tolerated saits and solvates,

p) compounds of the formula |

" et
1 R’
PPN .
3

0
Q= /QN/)\RG
® =

in which

R’ is H, Cl, F, OH, OA, O-(CH),-Ar, NH;, NHCOA, NHCOOA,
NH-(CHz),-Ar, CN, CONH,, CSNH;, C[NH]SA, C[NH]NH,,
CINH]NHA, CINH]NOH, C[NHJNOA, C[NHINOCOA,

30 CINHINOCOAr, C[NH]OA, C[NHJNHNH,, CINHJNHNHA,
CINHINHCOOA, C[NHINHCOA C[NHINHCOO-(CHy)m-Ar,
CINH]NHCOO-(CH,)m-Het, NHC[NHINH,, NHC[NHINHCOOA,
NHC[NHINHCOO-(CHz)m-Ar or Q1,

R? is H or one or more A, CF3, Br, Cl, F, COA, COOH,
35 COOA, CONH,;, CONHA, CONA;, CH:NH,, CH:NHCOA,



WO U2/ 49GSU - 60 Exanple 2 PCT/EPU1/ 13915 2.2 g of nethyl

3-[4-(3-chl oro- 4- net hoxybenzyl am no) -5, 6, 7, 8-tetrahydro5 [1

] - benzot hi wom2{482458- d] - pyri mi di n-2-yl ] propi onate i s dissol wea/epoR@ms of

et hyl ene gl ycol nononethyl ether, 10 m énj 32% NaOH are added, and the

m xture is stirred at 110 for 5 hours. %\ ter 20% HCI has been added, the
m xture is extracted with dichl oronethane. Addition of petrol eum et her
gives 2 0 g of 3-[4-(3-chloro-4-nethoxybenzyl am no)-5,6,7,8-tetrahydro 10
[1 ]-benzot hi eno-[ 2, 3- GHNAGOOATNHSOJA QK| Od, ©OGIi, NOMMSD.AR229. The
precipitated crystals ' sn 30 m of isopropanol, and 0.5 g of
et hanol am ne is agded. g@??/lg’fg)?ﬁq%ﬂ?%’n ives 1.35

3-[ 4- ( 3- chl or o- 4Ret hoxipddzPHaR GB) COE 57 COQAr zf(r) I) [1
gt o S e org i eomtre et s, 12
O e
3-[4-(3-chl or o- 4- et ho@i‘@f&gﬁ%wﬁs,'@‘5@%(8[@8*95%’- '[(9H2)°'OH’

] - benzot hi eno-[ 2, 3- d] - fiZH2rQAN=(EHe) - PAGpi(CHi)e-Qld et -(Ci2),-OCOOA,

3-[4- (3-chl oro- 4- net hox Z i n N Lt ki >
3-d] pyr,i-m di n-2- yL] pr OACRENZOCUA N HY O At 6 et

3-[ 4- (3%l or o- 4Rnet holeybeHzt F(GHE1GRAM t(GiHaoCPO(CHa)MAT,
3-d] pyri mdin-2-yl] proptayerReEid; 30
- [ 4- (3-chl or o- 4-_get hox nzyl am no) - 6- et hyl t hi eno-[ 2,
éd] pyrim dm 2-yR pr opi%ﬁﬁci\a%ri%]y
- [ 4- ( 3- chl or o~- Ret hoxistdnAyAaonblet,6- chl or ot hi eno-[ 2, 3-d] 35
pyrimdin-2-yl] onpi oniS 6(:6 >, VO U2/ a965U PCT/ EPUI / 13915 -61
2-[4- (3-chl or o- 4-met hoXybenzy affino)-5,6, 7, 8-tetrahydro-( 1 ]-benzo
t hi enolP2, 3-d] - pYri ni disrtNB. ¢Q ae®%ic acid, ethanolame salt) mp. 126;
3-[4-(3, 4-net hyl gpedi oxyHBBAY lorW@O) -5, 6,7, 8-tetrahydro-[1 ]-benzo5
t hi eno-[ 2, 3-d] - pynm di n- 3@] ropi oni c acid;
3-[4-(3, 4- net hyl énedi ol?y‘SE’ ﬁam’ no) - 5, 6-cycl openteno-[ 1
] - benzot hi eno- [ 2Y3- d] - jzya bondion-CH.y IQ@oo@G3ni ¢ acid, 10
3-[4-(3, 4- net hyl ﬁnedi o] yfgﬂéyl am no) -5, 6-cycl ohepteno-[1
] - benzot hi eno-[ 2, 3-d] -%y Irhi~di n- 2-yl ] propi oni ¢ aci d;
3- [ 4- (204- net hyl enedi olsyheheyRan no) - 6- met hyl t hi eno- (2, 3-d) pyrim din-2-yl]p
ropionic acid; 1y is1 2 3 40r5
3-[4- (3, 4- net hyl enedi oxy ’eriz?’/l ammo) - 5, 6- di net hyl t hi eno-[ 2, 3-d] pynmi dm 2-yl ]
propionic acid, P Is'2, 30r4,
3-[4- (3, 4-net hyl gnedi owkydIRyAZIEvirig 1Q)200carbbi b Mindat, BraHcked or
pyri m din-2-yl ] propionjc gﬁ.d;
_[ 4- (3, 4- met hyl enedi oRYHEH) MNP 81e & (P §tidz AFOLRS.TBY B8 dPRATRTdi n- 2- yi | pr
i oni @%aci d; 25 4-[ 4- bg-Qht Sratomsmetthyo:CHie@Hy barGel- §rdips, @rd et r ahydr o- [ 1
] - benzot hi eno-[ 2, 3-d) - b s G 2y | i i
4-[ 4- (3-chl or o- 4- net ho%@gﬁ}gd‘l a?imno %%éﬁé&)ﬁ/t@?gé_eﬁ%ee%gyfl
] - benzot hi eno- [ 2A8- d] - [syrhenydiernapiihyh eaghiaf wibehyis unsubstituted or

monosubstituted, disubstituted or trisubstituted by A,
CF3, Hal, OA, OCF3, SOA, SO;NH,, SO;NHA, SO2NA;,

30 NH,, NHA, NA;, NHCHO, NHCOA, NHCOOA,
NACOOA, NHSO,A, NHSO,Ar, COOH, COOA,
COO-(CHz)m-Ar, COO-(CH3)n-Het CONH;, CONHA,
CONA,, CONHAr, COA, COAr, CHyAr, -(CH2)m-NH,,
-(CH2)m-NHA, -(CHz)m-NA;, -(CH2)m-NHCHO,

35 -(CH2)m-NHCOA, -(CH,)-NHCOOA
-(CH2)m-NHCOO-(CHy)mAr,



30 4-[4-(3-chl oro-4-met hoxybenzyl am no) -5, 6-cycl ohepteno-[1

] - benzot hi eno-[ 2, 3-d] -pyri m dm 2-yl ] butync acid,

4- [ 4- ( 3- chivoreandesoet hoxybenzyl am no) - 6- et hyl t hi eno- [ 2, 3- #L3EP01/13915
pyrim dm 2-yl]butyric acid, ethanolamng, salt, mp. 142, WO 02/ 9650
PCT/ EPOL/ 13915 - 62

4-[4-(3-chl oro- 4- net hoxybenzyl am no) - 5, 6- met hyl t hi eno- [ 2, 3- d]

pynm di n-2-yl ] butyric acid,

4- (4-(3-chl oro- 4- net hoe(;ZHap,z—Ml-KItD@eOGl-ﬂiz),ﬁﬂ-lgu HBHheHRR ,-(GHg)EHet,
pyrlmd|n2yl]butyr|c AGhPe

4-[4-(3-chl oro-4-net hox%bnzyl am n%iﬂgl_gﬁfqg ([)Nmenb % g‘ﬂ pynm din-2-yl]bu
tyric acid; 10 4-[4- (3C INHIO He SENHINVIEER A Qi tDIHINHE QOd\rt et r ahydro- 1

e
Yy 1 OX z

t hi eno5[ 2,3-d]-pyrim d?rﬁm?aﬁ ?iﬁf‘i)/?yf:gé 5@‘?'8"’" haV' L’OR‘ ‘?tto HCN 6

4-[4- (3, 4- et hyl enedi oarydranSyétamsnbbnaeﬁvta/NIaﬂ(epnmhnﬁéy be un-

¥ ?infgt b ot hgfeﬁeg} og%(;bsé'ﬁ%%fj %%5“??3%/{%9%? h‘%&%ﬁ%&te&' Hisy®eH i di n-2-y1 7 bu

tyric acid, ethanol anmitedbt tetraspbstifoged by A, CFs, Hal, OH OA, SOA,

4-[ 4- (3, 4- net hyl enedi °§bb€(@ﬁébm KF‘%OE'NIQ %@q@,ﬁxl g@ RIAQ- YL||2|2 3N|q}\pyr| m di n-2-y
| ] butyric acid, 25

4-[ 4- (304 met hyl enedi oeeNARHE: NHLAANRRQAANES QA NS Qe di n- 2- I ] but
yric acid; 4-[4-(3,4- neUUHeo@rDNWO@lF@HﬂmATOE(meI@on QmA[Z, ]

di 2-vl 1 but
ﬁ{h”‘( St oy o et hoGRIRrCHN e GHAHA, SHANHGHY, GHANHGOA,
benzot hi eno-[ 2, 3-d] - ﬁﬂzNHGiD@AZMO;l CN CSNHacCINHJ8A) .C[NMBOAet hanol amme

| t 112; 35 0
Es'aa[4 (:TCE| or o- 4- et ho% %ﬂkﬁ@[@g %meend [1 ]-benzo

t hi enodp2, 3-d] - pyri ni df AP AY and/ae rarbonyl oxygen,

5-[4-(3-chl 4ppet h 5
th|[enf) [(23 302”0 py?E OPéyiQeBZEéh&RS‘r A0y rr':dg@ (elShiRRe & BP rohokub&tita0

dm- 2- |
5-[4-(3-chl oro-4- me{nhom %P/rfi‘bva er'ltt)‘;:tegwh@ﬂt RN {oONpt2, CONHA,

3-d] pyrim di n-2-yl ] val COOHCCOOA! OHNHENCHSNHA| CH,NHCHO56; 10
;L4 (3-chior o- 4- et hoxy pRIBOATEANHE SOXBRLBH, 'R €R, ] Pyri m din-2-

5
yl]Jvaleric acid; s
5-[ 4- (80chl or o- 4- met ho&ykOGQA N oNHE-NHAYItMALNO- [ 2, 3-d] pyri mi di n-2-yl ] va

][
eric acid, ethapg)am &e,:sgiiB, |p 156; 15

[ 4-(3- chI or o- 4- rrethox benz Iam nQ) - 6- chl or ot hi eno- [ 2,
d

5-
3-d] pynni di n- 2- yRPY ANIF pba% utlcally tolerated salts and solvates,

q) compounds of the formula |

® =

R s
30 R H

in which
R’ is -(CH2)n-NHz, -CON=C(NH,),, -NHC(=NH)-NH, or
-C(=NH)-NH,, which may aiso be monosubstituted by -OH,

35 -OCOOA, -OCOO(CH,),N(A),, -OCOO(CHa)m-Het,



-[4- (3, 4- et hyl enedi oxybenzyl am no)-5,6,7,8-tetrahydro-[1 ]-benzo20
hi eno-[ 2, 3-d] - pyri m di n-2-yl ] val enc aci d,

-[ 4- (3, 4-wetabesnedi oxybenzyl am no) - 5, 6- cycl opent eno-[ 1 PCT/EP01/13915
- benzot hi eno-[ 2, 3-d] -pyrimdin-2-yl | vageric acid, 25
-[ 4- (3, 4- met hyl enedi oxybenzyl am no) - 5, 6- cycl ohepteno-[1
- benzot hi eno-[ 2, 3-d] - pyri m dm 2- yI ]val eric acid,

-[4- (3, 4- et hyl enedi oxybenzyl a - 6- net hyl t hi eno-[
-d] pyri m di n- 2- yI]vaIfg OL#)R’, fﬁ QA0 HaRISHe -CAQAT, ﬁC@OAlSTDf 30
-[ 4- (3, 4- met hyl enedi oxybenzy] am no) 5, 6- di nethhyl t hi eno-[ 2,

-d

- [

n

]
4-
] pynm dm 2- yI]vaIerlcigch o)
4- (3, 4- met hyl enedi oxyben ‘V o) 6-oet hy\lﬁglg‘ﬁ [2, 3-d]35
ynm di n-2-yl ]val enc agid, N 02/49650 PCTN=PO1/ 13915 - 64
5-14- (3, 4-net hyl enedi o ){/benzyl am no) - 6- chl or ot hi eno-{ 2, 3-d]

pyrim di n-2-yl ] vRFeri cisadiod COOA,

7-[4- (3-chl 4gAet hoxy, At 5

(i eno-[2,3-d) - pjy i d P g TRl OB ARTARG L20 R, 5,
7-[ 4- (3-chl or 0- 4- et hoa%zwmﬁmewengQWxﬁ@Hpéﬁwae replaced by O

] - benzot hi eno- [ 2, 3-d] - @a/SIaiwvsnoﬂrsyAd P\?pb(aé}quél acid; 10

i Linégbﬁf"eﬁé‘)[%%e&]h"x ST Bmiocs SHLEE SBIA s

7-[ 4- (3>chl or o- 4- net ho&Fhe@ONACHNHA; Cbt byOBhi eno-[2, 3-d] 15
pyri m di n-2-yl ] hept anoi ¢ aci d;

A
- [ 4- (3-chl or 0- 4- net hoxybenzyl am no) - 5, 6- dj ffet hyl t hi eno-[ 2, 3-d] pyri m dm 2-y
hept anoi ¢ aci d; 20 /
7-[4-(3-chl oro-4-nmet hoxybenzyl an no) - 6- efhyl t ﬂ@ [2,3-d] pyri mdin-2-yl]he

'OU'IOJU'I(DU'I‘—'U'I‘—'U'I"’U'I

ptanoic acid; 7- [4 (3-chl oro 4- et hoxybenzyl a@ -chl or ot hi eno-[ 2,

3d]pyr|md|n2 ]hept
7-1 4- (324- net hyl énedl oky Mﬁg%ik?% 7, 8- tetra%ydro [1
] - benzot hi eno-[ 2A8-d] - lsypihénytﬂbﬂnapmh}yh@ﬁchrwlvmld@Isiunaiti”s&tl.ﬂédm'rne salt, mp

henin oo 2% TR BT BRIt 80 o

7-[ 4- (3, 4- met hyl enedi 0O dtiy INKA NN, NG:,dyicd, 6 dtiain iHQOA, COOA,

b th 2,3-d I 650
]PCT/GEE%M '12825[ P 1- eoNm), CONFAY IAHRRL 0@ 5A S E).NER, S(ONKA 6°
7-[4- (304 met hyl enedi o§9@bh’ﬂ21 am no) - 6- met hyl t hi eno- [ 2, 3-d]
pyrim din-2-yl]vakenc gci(@H,).-Ar,

Z)yE |4m( gl ﬁ rzre;rl]ylh anoxsybenzrﬁ)lcgglllc or) blcygllc ng ra ec1I Ehggt%réted or -d]’s

7-[4- (3, 4- met hyl enedi o&ydreatry heterowy)clié radingl havieg éroh? 1 3o d] MyOiariddom- 2- yI | he
ptanoi ¢ acid, S atoms, bonded via N or C, which may be unsubstituted or

® = substituted by A,
A is H or unbranched, branched or cyclic alkyl having 1-20
carbon atoms,
X is -(CH2),-Y,
30 AN
=)
N—N
/
Y isCOOA, A ,
Hal isF, Cl, Brorl,
35 n is1,2, 3,4, 5o0r86,
m isOor1,

k 1Is0, 1o0r2,



10

7-[4- (3, 4- net hyl enedi oxybenzyl am no) - 6- chl or ot hi eno-[ 2, 3-d] pynm di n- 2-yl ] he
pt anoi ¢ aowd.02/2968é- [ 4- ( 3- chl or o- 4- met hoxybenzyl am no) - 5, 6PCVEP01/13915
8-tetrahydro-[ 1 ]Jbenzothieno-[2,3-d]-pypm din-2-yl]-cyclohexyl }acetic
acid, 15

2-{4-[4-(3-chl oro- 4- net hoxybenzyl am no) - 6- et hyl t hi eno-[ 2, 3-d] pyri m dm 2-yl ]
-cycl ohexyl }acetic acid;

2-{4-[4- (3, 4- netlhyl enedilpAyBeBayldam no) -5, 6, 7, 8-tetrahydro-[1 ] 20

benzot hi eno-[ 2, 3:d] : L di n- 2z ; a?&ﬁ } | d;
3- (4benzyl am no-5, thﬁérbaeﬁ%%%y on%rJ - é%'é%?ﬁ@%ﬁﬁ’?f%
3-d] -pyrimdin2-yl)propionic acid, ethanolamne salt) mp. 126; 25
4- (4benzyl| a”?gno'&)rﬁpgur%é stthamanaalll _ _
]-benzgt hi eno-[ 2, 3-d] - pyri mdi n2-yl ) butyric aﬁa d, ethanolamne salt, mp.
133; 5¥(4benzyl am no-5,6,7,8-tetrahydro-[1
] - benzot hi eno-[ 2, 3-d] - pynm dnR2-yl )val eric acig
135, 30 4-[4benzyl am no- 6- net hyl t hi eno-[ 2, 3-d)
et hanol am ne salt, mp. ; 5
5-[ 4benzyl am no- 6- et hyl t7hi B—Y/ -0 i di n- 2Ryl Jval enc acid, 35
et hanol am ne salt, mp. : O 02/ 49658/- 66 Exanple 3 PCI/EPOLJ13915 1
equi val ent of 3-[4-(3-chl/oro-4-Tet hoxybe zit ani no} -5, 6, 7, 8-tetr ahydro[ 1
]- benzd@hi eno- [2,3-d]-@yrimdin-2Ryl]propionic acid and 1.2 equival ents of
5 thionyl chloride are stirred in dichloronmethane for 2 hours. The sol vent
i s renoved, givVing

[ 4- ( 3- chl or o- 4imwhizbxybenzyl am no) - 5, 6, 7, 8-t et rahydr o[ 1] - benzot hi eno-[ 2, 3
-d] -pyrimdin-2-yl]propionyl chloride. The product is transferred into
agqueous anmoni a, -BwB- t he nisx-N#ACG{NH;)-sdri Q(MtH.j=N-, one hour and subjected to
conventional work-up, giving 3-[4-(310 6 5
chl or 012- net hoxyBéangIRii nispepesdenty ofcenerppather,[are H, A, OR®, N(R%),,
] - benzot hi eno-[ 2, 3-d] pyri nj r QRF TN 8 1 equi val ent
of DMF and 1 equi val ent OPN?)%;B.@W I:]cﬂ'l Iglrf{i %?ére gﬁggigaét%ﬁ&gﬁtonitri l e at
0. 1 equi Va| ent Of NR S 2Ar s COOR , C N(R )2, N r, )
3-[4-(3-chl oro- 4- met hoxybegnarast SEORAG, 7, 8-tetrahydro-[1
] - benzot hi eno-[ 2, 3-d] - pynm dm 2-yl ] propi onanm de i s then added. The m xture
is stirred for aRPurther oiseSOgNR®)COIOMA ICRACABRK-QA ariGNs
3-[ 4- (20chl or o- 4- net hoxybenzyl amo) -5, 6, 7, 8- t et rahydr 020
[ 1] - benzot hi eno- R aBddR’ pyiridependently of pnephetfier nare. HExa0R eNRhe
foll owi ng conpounds are obN@zrn@(N 3l QpeLsA NRFASAPPNEESD,AND 2 25
6- [ 4- (3-chl or 0- 4- met hoxybenzyl am' no) -5, 6.7, 8-t ekra - -
] - benzot hi eno[ 2, 3-d] - pynmi B‘rﬁe%gff\f h&QJQBiGr CéN@E)?nEéﬂ@@'[ﬁﬁ COR’,
2-[4-(3-chl oro- 4- met hoxybegnarast 8¢d),A, 6, 7, 8-tetrahydro-[ 1 ] -benzot hi eno30

, 3-d] -pyrimdin-2-yl]propionic acid, ethanolamne salt, mp 150;

4- (25chl or o- 4RTet hoxybeiszhi| AMiG(R .56, of, [8(RERkaY dr o- [ 1

] - benzot hi eno[ 2, 3-d] - pyrim di n-2-yl]-2,2-di nethyl butyric acid, ethanol am ne
salt, mp. 130, 8 WD 02/s49@5@, PCT/ EPOL/ 13915 - 67

gt hanol am ne salt, mp.
imdin-2-yl]butyric acid,

W 1s CONRPC(R®),CONRYC(R®),]-, -NR°C(R®),CONR®
[C(R%)2]-, {C(R®)2]lnCONR®[C(R®)2}- or
30 -OC(R®),CONRP[C(R®),]-,
A is alkyl having 1 - 20 carbon atoms, in which one or

two CH, groups may be replaced by O or S atoms or
by -CH=CH- groups and in addition 1 — 7 H atoms
may be replaced by F,

3% Ar is phenyl or naphthyl, each of which is unsubstituted

or monosubstituted, disubstituted or trisubstituted by



4-[ 4- (3, 4- net hyl enedi oxybenzyl am no)-5,6, 7, 8-tetrahydro-[1

] - benzot hi eno[ 2, 3-d] -pyrimdin-2-yl]-2,2-dinmethyl butyric acid, ethanol am ne
salt, m p.wO2R/49IG05- [ 4- (3-chl or 0- 4- hydr oxybenzyl anmp) - 5, 6 PETEPOE19&hydr o-[ 1
] - benzot hieno[ 2, 3-d] -pyrimdin-2-yl]valggic acid, mp. 179,

5-[4-(3, 4-di chl or obenzyl anmp) -5, 6, 7, 8-tetrahydro-[ 1

] - benzot hi eno-[ 2, 3-d] pyrimdm 2-yl)val eric acid, ethanolame salt mp. 136;
10 5-[4-(3-chloro-4-isopropyl oxybenzyé am @o) -5,6,7,8-tetrahydro-[1

] - benzot hi eno-[ 2, 3-d] - pyr i A Ai' tHet, @RV Nk, HdeGNsaHﬁinNRaGéﬁe salt) mp.

118; 2-[4-{4-(3-chl -4- . : i sal
]- benZOES Ehi ((ano?[ 2,023?(1] - g?ﬁﬁwﬁwet?gﬁqQR%@zﬁr foereahydro-|

I t 1ds eth | am
et . 16 ONTR. CONROA Cl! EER sikfke © hane! am ne
2-[4-(4- (3, 4- et hyl enedi oxS(@RAY lor8(MYA,S, 6, 7, 8-tetrahydro-[1
] - benzgt hi eno-[ 2, 3-d] - pyri mdin-2-yl)phenyl]acetic acid, mp. 214. 20 25 30
35 02/ 49650Af'68 The eisgpheEngtoberéphthykleath of whittarsratsulstitaéd
preparations: Exanple A Q] i i . A : : ution of
100 g of an active ingr edi@n@gbbg%%h@g?hé\sgg%{'éf ‘%g&fsﬁgégt“g%‘f?% onbotic
and 5 g of disodi um hydr oghnPRosNRte NGz, LN, Hal, NR{ICOAI NBdSQeher is

adjusted to pH 6.5 using 2NopyRit @ﬁ?t\}%ﬁggl@@hﬂ,sggﬁpi’ bpsgq’)}np\?red,

transferred into infection vials, I sed under sterile’'conditions and

10 ﬁeahﬁd under plegril e copdi iopBByclkAGTILYEIRS baRinatedalinsaatdied®r> My of
each a

ive ingredient. Exanple B: Suppositor.i 15 m Xt ur f.20 g of an
active ingredient of the f%rPWﬁ%E’BrI‘ﬁte'ch%&ﬁ%faé{ﬁae@m‘ﬁ'@9??8%{)&?g'%Qh 100 g of
oya |l ecithin and 1400 g oéndf/oc8aatboist bonded nid Next,C pehickdnaybe noul ds and

| owed to cool. Each i : i i i ngredi ent .
20 Exanple C; Sol uti onsxpglg'ﬁéuqb%@%mlgg%tﬁr eﬁ"ﬁé Sgtgjg?né' ﬁ%@%wﬁt: vg |

i ngredi ent of the fornul a trisubsiitutad by Aa@R't N(BrkolNQe, CY, slg of NaH2P04 ~

2 H20, §8. 48 g of Na2HP04 NRIEOAR NRIFOA LOOR’ wajéocw chloride in
940 m 1 ' ’ .8, and the solution

f bidistilled watep, The pH 1S adjusted to
is made up to 1 1 and sterépﬂggd’ %é))nxraé@i’%ﬁé%ﬁ?” Y9881 uti on can be used
in the formof eye, drops Exa’grp{tle D antment 30 500 ng of an active
i ngredient of th Gormula P'a @66”% of an antithronbotic are mxed with
99.5 g of Vaselipe under agetptf 8r§ondi tions. Exanple E: Tablets

20 m is1or2,

I isOor1,
and their pharmaceutically tolerated salts and solvates,

s) compounds of the formula |

® =
1
o KR ]
D\N/“\X N |
N (CH)—E—W
0
30 in which
D is phenyl or pyridyl, each of which is unsubstituted or
monosubstituted or polysubstituted by Hal, A, OR? N(Rz)z,
NO,, CN, COOR? or CON(R?),,
R is H, Ar, Het, cycloalkyl or A, which may be substituted by
35 OR? SR® N(R?), Ar, Het, cycloalkyl, CN, COOR? or

CON(R?);,



35 A mxture of 1 kg of an active ingredient of the formula I, 1 kg of an
antithronbotic, 4 kg of lactose) 1 2 kg of potato starch, 0.2 kg of talc
and WO Ow0428%630 PCT/ EPOL/ 13915 -69 0 1 kg of nagnesi um PCTHPAL/E3%T
pressed to give tablets in a conventiong .manner in such a way that each
tabl et contains 10 ng of each active ingredient 5 Exanple F. Coated tablets
10 Tablets are pressed anal ogously to Exanple E and subsequently coated in
a conventi onal manner with a coating of sucrose, potato starch, talc,
tragacanth and diRé. Exisiplos AG Capsul es 2 kg of an active ingredient of the
formula I and 2 kg of @qorfémér{y wma% h%ﬁ&moﬁbgesétﬁefédaﬁﬁblpard gel atine

capsules in a conventio 8t Ggapsul e
contains 20 ng of eachSl&&Eth&t@dﬂ}YgHéH/’etQR @(Bn)pl éq%b N“rwgs OA sol ution of
1 kg of an active ingrednN Rt2 of the fornula | and 1 kg of an 20
antithgonbotic in 60 | of b| $ Lg ter is sterile filtered,
transf&red into 25 anPol§iRRENNEEhtdYed under sterile conditions and

seal ed under steW! e cisnali, Hatms N(RAzh anpoul e contains 10 ng of each active

i ngredi ent Exanple I: ér%]aﬂ‘ tJ. mbgi@grfyﬂfdg, géaﬂgrn%% é qqzlgrg#fcqiéggibof t he

formula | and 14 g of an 'an I Cc'ar I Ssol ved I'n tonic
NaCl sol ution, aXd thelss“dHlRﬁQm is transferred into commercially avail abl e

Spray ot al ner SAN Ll GNTECREABPBRIMCASA del Ty £20 oo | e the
about 8.614 my of each EEWF‘%Q retmoeﬁi-l g@%%@y erg C&‘f‘?%&% ls 35 A
so: ution of 100 g of Satofms arg@/orbgr-{dﬂe@t-l gfoupks%hrﬁdfoann addhhori@@gl—?f t he
cal ci um ant agoni st an i sodi ogenphosphate in 3 1 o WO
| 49650 PCT/ EPOLI 13913%-"%9@V$es%%'#6§§§g[:er i's adjusted to pH 6.5 using
hydrochl oric &cid, stphenydwhich sretsubstitubed er memosubstitutgdecisubstivi al s,

| yophi | i sed under ster i aphe n st)gdl e ondltlons
Each i quectl on vial co{ndttgclj(r\?? Jﬁdgs:g‘?e&% h %C{Ai \%ggi ﬁgRe) ﬁO ' Exanple B':
[

Supposi'Pori es A nixtur @Q@RZCC@ JarNB e Ohe NRn Qi &QR fSQHNRf, ornula I,

20 g of a cal CI um ant ag@iHsdr SY0)RAL00 g of soya | ecithin and 1400 g of
cocoa butter é\o mel t ed ured into % al |l owed t,o cool. Each
e otk

supposi tory cont s 25%5“ CYEIGO": B'FWIE;l Hpsauirgied ofj o ¢ -
Sol ution 15 A sol uti onaramaticpeteeocyictiomadicgl lndviag fraot i \te 4 NgDeaahiddot of t he

f la 1, 1 f 28. 48

of Na2hHPO4 12°H20 gngaﬁamsa%g&ﬁ@a s chstBsfifia i W?CP”%HBS%‘F[&? ’
bi di st 20l ed water The QHUb§tltaJéﬁ¢|§t irpupstitgiterd bhilh‘(ﬁ',tﬂ\eOBol N(RDn Nz made up to
11 and sterilised by QN aHEROCONRES, NREEORNREONE CORE $0,IRE for m of

eye drops. SO3H or S(0)mA and/or carbony! oxygen,
Hal isF, Cl, Brorl,
n isOor1,

() 25 m is0,10r2,

and their pharmaceutically tolerated salts and solvates.

Other preferred factor Xa inhibitors are, for example, the compounds
described in the following documents:

30 a) inWOQ 97/30971, page 4, line 5, to page 13, line 19;

) MEP 0921116 A1, page 2, line 1, to line 51;

) in EP 0540 051 B1, page 2, line 41, to page 3, line 14,

) inEP 0798295 A1, page 69, line 10, to page 71, page 53;

Q O U

35 Other preferred compounds are selected from the group consisting of
defibrotide, desirudin and lepirudin.



20 Exanple D : O ntnment 500 ng of an active ingredient of the fornula I and
500 ng of a cal cium antagonist are mxed with 99.5 g of Vaseline under
aseptic cowoiozidesss 25 Exanple E : Tablets A mixture of 1 RETEHPIHMIATtI ve
ingredient of the formula I, 1 kg of a galcium antagonist, 4 kg of |actose,
1.2 kg of potato starch, 0 2 kg of talc and 30 0.1 kg of nmagnesi um stearate
is pressed to give tablets in a conventional manner in such a way that each
tabl et contains 10 ng of each active ingredient. 35 WO 02/ 49650

PCT/ EPOL/ 13915 -71 Exanple F : Coated tablets Tablets are pressed

W o coat | pe SFRTHOR (el 1BRAGY RS b ITRABLGN compRel o e
Exampl e G : @gﬂéaﬂ‘é@or@'?@i%go’é)fpe&‘@y‘%nP}TatGea‘%)‘%étﬁfrahyg&)n?ﬁ?'ng‘ﬁﬂﬁhéeq "and 2 kg
of a calci Ummid}wﬂiﬁwidihSZ-KE}VQeH@Tafmﬂamﬂhirllsiblibgl'r@‘llgi agﬁbptza:b@sglgg)sul efs in ﬁ
conventi ona ner, i n suc wa nt.ai ns my of eac
active ingreaﬁa/]ﬁ{ .Sog’a%&%f%gfﬁndy%%%ﬁ irzecf%ﬁm§bfﬂq%8‘ﬂétbf 1 kg of an
active i ngr eBesidesdhe fiee dcid ntheethaneldmink galbis preferired.um ant agoni st in 60 |

of bidistilled water is sterile filtered, transferred into anpoul es,

| yophi li sed under sterile conditions and seal ed under stenle conditions.
Each anpoul ePeefatenaes's mivemytasaleiyphaniagenists pglestaddnem the geQupere- | ' :

I nhal ation spis@iMg bt sBle@fivéBnaGidniselebiVeshlenim ahtdgopister mul a | and 14 g of
a cal C|1§m ant agoni st are dissolved in 10 | of isotonic NaCl solution, and

the sol'tition is transferred into comrercially avail able spray containers
with a punp Phefersriugnsgiverht salkdtiveocalcam betagoniste deiected from threut h or

nose. One sp . . r about 0.14 ngy
. each acti é@qﬁéﬁsﬁtg&o&%ﬁﬁ%’l&h%ﬁ% #eﬁﬁ%gpg%rﬁr\%@ﬂéj@gm%%ol ution of 100
g of an act i derivatiyesdbenzotbiazepme dennatives andowthenseleptiverealsivayl andi n or
pr ost agl andi ﬁnﬁﬁ’dn}’sﬁ&j ve and 5 g of disodi um hydrogenphosphate in 3 | of

bidisti%led water is adjusted to pH 6.5 using 2N hydro chloric acid,
sterilé filtered, transferred into infection vials, |yophilised 35 under

sterile condDifyatepyriding elebedtivexiarte riefsrably selectetifaom théegedup egrecti on vi al
contalns 5 Misting o SBGINING BT, Wacipind HibBIiSIRB niddiping ™! © '
nimodipine, nisoldipine, nitrendipine, lacidipine, nilvadipine, manidipine,
barnidipine and lercanidipine.
20
The phenylalkylamine derivatives are preferably selected from the group
consisting of verapamil and gallopamil.

The benzothiazepine derivatives are preferably diltiazem.

. 25

The other selective calcium antagonists are preferably mibefradil.

The non-selective calcium antagonists are preferably selected from the
group consisting of fendiline, bepridil, lidoflazine and perhexiline.
30
The invention preferably relates to a formulation comprising
5-[4-(3-chloro-4-methoxybenzylamino)-5,6,7,8-tetrahydro-{1]-benzothieno-
[2,3-d]-pyrimidin-2-yl]valeric acid and physiologically acceptable salts
and/or solvates thereof and at least one prostaglandin or prostaglandin
35 derivative.
Besides the free acid, the ethanolamine salt is preferred.



PCT/ EPA /13915 A m xture of 20 g of an active ingredient of the formula I,
20 g of a 5 prostaglandin or prostaglandin derivative with 100 g of soya

| ecithin angoide¥30g of cocoa butter is nelted, poured intecmEebudsIend

al l owed to cool Each suppository contaifts. 20 ng of each active ingredient.
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
derivative, 9.38 g of NaH2P04 ~ 2 H20, 28 48 g of Na2HP04 ~ 12 H20 and 0.1
g of benzal koniumchloride in 940 mM of bidistilled water. The pHis

adjusted to ' ' - : intesed b
i rlr adi ation %ﬁﬁgreﬁgﬁﬁ Bglﬁﬁgétﬁrgg@@séenﬁ% ﬁ'gbs%%q%ﬁ%% deergz'ég}/%é gé@gﬁl e >IZl) X
O ntnent 20 50 thg gseuaoasisiing of R&ted P&, BGRhBGhos Az,lP‘SBd BHO ny of a
pr ost agl andi gy b PIPesA 29 bailirBxAPGR, 2l DMy dRe-PEd1 BiHyBrdy.- PGB, of Vaseline
acti ved: nor ;s%%?%%'smr%ém%ﬁ?q'é>Edra;§€‘9%'tZﬁéfé\g?i‘gﬁpiéﬁpﬁfeaﬁekﬁ%x” *
81[ otsz1 ?gl gggi gpﬁtﬂ'gsteﬁlffoil gediufn @ng,f pdo@t‘atc?gﬁrin sbd?@ggemmgi doprbat, ch, ?.nzakg
conventi onal 'aﬁ%[}ﬂi’g?g‘r W@%ﬁ?@{@@ﬁ{éﬁﬁh%g@fpc{béggtetﬁg%nﬁ%hgmg, ‘i@%ﬁ“}%f 30
each active ihnomethasmn, liEd@Emopl, engteno@ost add tiabrests Tabl ets are pressed
anal ogously to Exanpl e E and subsequently coated 35 in a conventi onal
manner with a coating of sucrose, potato starch, talc, tragacanth and dye.
WO 02/ 49650 PagiciaiRipterence sgven &2 prastagipodinsay prostaglansiin darivat i ve
i ngredi ent o I i e r t agl andi n
derivative aﬁﬁ%l%ﬁ%ﬁé&&n ng;?g;é?%%&gﬁ ﬁrﬂﬁ%ﬂﬂ?‘nwl?ﬁgédg‘%gﬁt i onal
@ rer in sutiBhlopraoRs Brexipdlisechian (BB o PrastBrvalt i ve
ngr eg! ent. Excﬁupi),egmhﬁeplammdldpesstl&tmmbum |nmsoprfo|sﬂol,nglprfosmneact| ve i

ient o I - r andi n
dori vat ve | weBoPro ety dnoitos| «PoRelriR, it Pef mAtefifhnd o e

i nto afPoul egndtigppstsit] i sed under sterile conditions and seal ed under
sterile conditions. Each anpoule contains 10 ng of 15 each active
ingredient. Exanple |1"; Inhal ation spr 14 % of an active ingredient of
the fornul a Pagikylarprgfesence s g¥ende g’@wproqr SteCYE v espesiaiYn deri vati ve
are dissol vegréf@rabﬁy pragtadyephioni ¢ NaCl solution, and the solution is
transferred into commercially avail able spray containers with a punp
mechani sm The sol ution can be sprayed into the nouth or nose. One spray
shot (2Bout Thé comporods e pas fymuba add sdsmtheastantngOmatbrials fifr teeich acti ve

ingredient. gn30at8h are, in addition, prepared by methods known per se, as
described in the literature (for example in the standard works, such as
Houben-Weyl, Methoden der organischen Chemie [Methods of Organic
Chemistry], Georg-Thieme-Verlag, Stuttgart), to be precise under reaction

‘ 25 conditions which are known and suitable for the said reactions. Use can
also be made here of variants which are known per se, but are not
mentioned here in greater detail.

In the compounds of the formula Il or lll, R', R?, R®, R*, X and n have the
30 meanings indicated, in particular the preferred meanings indicated.

If L is a reactive esterified OH group, this is preferably alkylsulfonyloxy

having 1-6 carbon atoms (preferably methylsulfonyloxy) or arylsulfonyloxy

having 6-10 carbon atoms (preferably phenyl- or p-tolylsulfonyloxy, further-
35 more also 2-naphthalenesulfonyloxy).



WO 021 49650 PCT/ EP01/13915 -74 Patent Clains 1. Pharmaceutical formulation
conprising at | east one phosphodi esterase V inhibitor andl or

physi ol ogiwalsg9esecept abl e salts andl or sol 5 vates thereS8CTERAIEVY1S east
one antithronbotic. 2 Pharmaceutical fog4qulation conprising at |east one
compound of the formula | 10 - R3 R2 H\v(CH2)n 1 ~ ~ NR 15 N X mwhich R
and R2 are each, independently of one another, H A or Hal, 20 where one of
the radicals R and RZ is always ~ H R and RZ toget her are alternatively
al kyl ene havTheg cermposiads@f the fmmulmiacarn@rﬁ@r%hléb@afgnameﬁdypf@ﬁétérn@| y of one

another, H  Aompblund¥oPthefImuinil Whaé&ﬁn&bﬁcﬁgﬁtthéﬁo@ﬁlﬂaﬂht ernatively
al kyl ene having 3-5 carbon atons, - CHz- or -OCH2-CHz-O,

X is R5 or R6, each of which is m)nosubstltuted by R, R5 is linear or
branched al kifldesfelathengattinimatriaisican alse, be formiiddh SHUEbyomottlsola(HT@ gr oups

Cyol oaPky! ar B AEm iy ko SRS mtindisaa RdEti velid tery )
CONHA, CC]\I(ADLchar lmNthAcomrwlm;dB didlvé fagnfulamm 1 to fi carbon atons, 35 Hal
is F d, &)gf th%gtﬂér' Rarld qglsgpos%que o F?rr9 out theré¥ctidn steﬁWSQZ/ 49650

PCT/ EPOl/ 139 andl or ol ogicallTy acceptabl e salt's and/or sol vates
thereof and a) at |east one antlthronbotlc or b) at |east one calcium

gnt gﬁom st OTrhé)sltér]gmb%@lm t&MSW@ﬁé g@hﬁm@ 1l &d mra}@tgmieaaw Rl i L w?t i vte 5

arpaceuti cal fornul ati accordin ri'sing at |east one
corrpouﬁ of h}?é( 18R IKAOWN, RGY i etp6 p%yﬁ%%w 5 or R6 which
I S substi t ut Edmpoutdstdfdine €PBAIa dinclrolbe pbiesned, dgr emmpleatrmpt able salts
B/ 0r SOy aLhpblIREE AT gl FaR N RPReARKHIEAUROLAG o

arnmaceuti ca ormul atron acco ng at | east one

conpound of swestftuwlbylena@ar@paylma@d G@Iqﬁdﬁgrthﬁdc@hﬂn 2BHATY are each,

i ndependent | y1q¥g r%@@ﬁ&‘?(/\mth"lboﬁ 15 where at |east one of the
g Igzgrbsls al ways ~ I33 and R4 together are al kyl ene having

r adi cal
3-5 ca gon atoms, -O CHzZ-CH2-, -OCHZ O or -OCHZ-CH2-O-, Xis R5 or R6
which is subgi Hélaﬁlethdl}eaeﬁﬁlﬂo@théﬁ@ﬁpounds of the formula 1l with the com-

pounds of the formula Il is carried out in the presence or absence of an
inert solvent at temperatures between about -20 and about 150°, prefer-
ably between 20 and 100°
20

The addition of an acid-binding agent, for example an alkali or alkaline
earth metal hydroxide, carbonate or bicarbonate or another salt of a weak
acid of the alkali or alkaline earth metals, preferably of potassium, sodium
or calcium, or the addition of an organic base, such as triethylamine,

‘ 25 dimethylamine, pyridine or quinoline or of an excess of the amine
component, may be favourable.

Examples of suitable inert solvents are hydrocarbons, such as hexane,
petroleum ether, benzene, toluene or xylene; chlorinated hydrocarbons,
30 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 ethytene glycol dimethyl
35 ether (diglyme): ketones, such as acetone or butanone; amides, such as
acetamide, dimethylacetamide, N-methylpyrrolidone or dimethylformamide



20 and/ or physiologically acceptable salts andl or sol vates thereof and at

| east one antithronbotic 5. Pharmaceutical fornulation according to Claim
2, conpriswogavesheast one conpound of the fornula | accoP@IFP0/BIG ai m 2
in which 25 R and R2 are each, indepenggently of one another, H A or Hal,
where at | east one of the radi cals R and R2 is always ~ H, R3 and R4 are
each, independently of one another, H A QA or Hal, 30 R3 and R4 together
are al kyl ene having 3-5 carbon atom; -OCH2-CH2-) -OCH2-O or

- O CHz- CHZ- ODMR); ratriR8s,aucheas acatbnitrilensulidxides, subb @Estdimethyd pultoodeor  CooA,
nis 1 or 2 d I restéfsvat es
her eof and GMSGls s EHBHAIAe] B a8 R s B g S 1 5015

6. Phar rraceuw@i’hﬁsﬁﬁ?ﬁ@ﬁﬁtﬂt@rprdﬁt!‘&ﬂrﬁﬁr%ttﬁ%S@Ida?QW%n Sconposi ng at | eastone
conmpound of the formula | according to daim2 in whichR and R2are each,

i ndependently o ne anot her re one of the r d| cals R and
RZ is a@ﬂ vvastus%‘l:' ermewg@@%eor&vpg %I"@Pﬁ |'Q/@IC§9"%HW (?{et flaving 3-5
car bonat ons, f@mutal| e ceotws radicatXpfondsatripje by hydeolgsing laerester, ora OA
orHal, 10 R3 r ively -OCHz-O,Xis R5 which is
nonosubst i tu?g%“gék’&%e‘hg@{’e ?.‘?8?” QF&E# anched al kyl ene havi ng 1-10

car bonat ons Gster@seuUpERN bR Sapootied, Hir exeoriesusing Nﬂ@ﬁlorﬂ@ﬂh@ fromlto 6

car bon at ons wHdd yaker/flF o‘?’r\n/éiér/&o%ﬁe bt t&ﬁﬁéﬂaﬁur@s%et@eéﬂ@' éHd 100°
physi ol §g| caIIy accepta ble salts an %(?r sol vat es t her eof t%f”@?t 20. | east one

ot i t hiiBnbot CarboXTIc G b A ICORVERed ilp ne GRMTEERNNE 52 Ig A
conposi ng at chiagks Ofve eszampwnsingfthblngi EMonué aand treseraiinige ton@régdn 2 in

N Rt

t er nat i vel givaslogreomitriesi ng 3-5 carbonat ons, R3 and R4are each,
i ndependent |y of one anot her, H A OH QAor HaI 30 R3 and R4t oget her are
alternatively -O CH Xis RS which is m)nosubstltuted by R,R5is |inear
or brardéhed éanqnle@éthﬁaﬁﬂrwgﬂaﬂw earceanerftewterthe @sseciaiasl agdiagddtionH or

COOA 35 Al s @ék)ﬁ bB8e f foP &kam feﬁyﬁé’éd?i@ﬂ cﬂ'@lj@vé@rﬁﬂ&nﬁunt@loftﬁ’é or I,
WO U2/ 49650 - 77 &ﬁpm/ 13915. m

physi ol ogi caPFgS’ baseInsa) tr?’%‘&)f%?t SHEY é?@ih%%r@?w&ﬁ&’ya%‘@é’é’st one

antit hr onbot raticr8 .S abterbased for dhisfreactidragieom padtimutarnthase whieh igiva

conpri sing akpkgg%rgg aﬁf’é@ﬁl’%bq %It# he formula I according to Claim 2
up”cons

selected fro (

a
3-[ 4- (30chl ofbus, amstpbmezﬁarmu?mbqarsge congerted inta e eofresponding

| - 10benzot hi aical daifdbapiidaridlkat AratdildMAIRR) Sardf hibtdibalt, or into the
[4(34rreth%/Iene|ox enz l'am n etrah

] - benzot hi en§® rgS@Olgﬁlng)ﬂmrﬁp um ?'9?-‘?'15‘9@"?%9 er ex?%uple scg ium hydrox-
7- [ 4- (3, 4- neidyy |portastiumHyeinay e nsuiur, darfordate edripaitysiigm[carbonate).

] benzot hi en
a3 oni ofedsulidHie R R Sekion e Npeafidha, i Relps which give
enz@dhi en@h[/QIOBngK}aIMQQQ@tHMe zalis)] ﬁm@qdememnle( ejhanolamine.
5-[4- (3-chi or o-4- net hoxybenzyl amm) 5,6,7, 8- tetrahydro [1
] - benzot hi eng-[ 2, 3- d}ﬂﬁe nm di n vaI er| ¢c.acid
5-[ 4- (3-chl oL acichef fﬁ@ C@“Hﬁﬁﬁ?l‘@tﬁutﬁﬁ@SP%@Hﬂa@@;ﬁﬂ%% n-2-yl]
val eri c aci dsafusing a base for example by reaction of equivalent amounts of the
t4y£|4c( 2(:'02' ?rﬁ;(); dAarrm Oﬁé’seelnnz rlw‘lan% gglventm%bcr:] lagrgtﬁgﬁol[tzdllowelj boyg\g dm 2-yl T bu
4- [ 4- ( 304- meratjdre rsdiabie) bases/ fathisopadtioreatey lin paricoidr2isd) winghigivedi n- 2- yl |
butyric acid
2-{4-[4-(3- cﬁflgéﬂo oglcallty %Cfegteanbzl?llsglrtnsno 5,6,7,8-tetrahydro-[1
] - benzot hi endhus, thegcid of tnﬁ tarmua yF%%’éIf‘@ﬁ\éﬁSﬁPd 1nt9|tme@efne§peedlag(k)
5-[4- (3, 4- meihthes@diipyhriiar #RAINMet- dmhanlrfehe@md&aﬁsam opyﬁtbmhéil n-2-yl]

I d. 309 Ph t | f | at
\C/SHS; : gl ﬁg' atcorresporzliélﬂg%%]mbﬁ%m sgﬁ E‘sj.m% e'1 ase %f%?exemgle sodCI ium hydBrbx-

| east 5-3- ( 34| pmtassiametyidocote nsodiami carhematé, of, [BRtasdinmioatbondtd)

] - benzo-thieno-[2,3-d]-pyrimdin-2-yl]valeric acid, ethanolamne salt, and
atl east one antithronbotic 35 10. Pharmaceutical fornulation according to
Clains 1 to 9, in which the antithronbotic is selected fromthe group
consisting of vitamin K WO 02/ 49650 PCT/ EP0O1/13915 -78 ant agoni st s,
heparin conmpounds, thronbocyte aggregation inhibitors, enzymes, factor Xa
inhibitors, factor VlIla inhibitors and other antithronbotic agents. 5 11.
Phar maceutical fornulation according to Caim 10, where the vitam n K

ant agoni sts are selected fromthe group consisting of dicounarol,



pheni ndi one, warfarin, phenprocounon, acenocounmarol, ethyl biscounacetate,
cl orindi one, diphenadione and tioclomarol. 10 12 Pharnmaceutical formulation
accordi ng wo ¢lsaésn 10, where the heparin conpounds are selpeqtepdi/izoosm t he
group consisting of heparin, antithronbm 111, dalteparin, enoxaparin,

nadr opari n, parnapann, revipann, danaparoid, tinzaparin and sul odexi de. 15
13. Pharmaceutical formulation according to Caim 10, where the thronbocyte
aggregation inhibitors are selected fromthe group consisting of ditazole,
cl ori cr onen, Apiccsitiilelfor thisapadivg aete, it ipartiquilah, begaric eagés ahiatygive aci d,

oLy 92l <ol BB e SHEAE 1 Bl BB ko o7

formul ati on according to C aim 10, where the enzynmes are selected fromthe

group consi sh8eQihdt ﬁgrm Oa|<b§@é8f trd) fbﬁﬂhl%rslecfarﬁ@é %bﬁ%}‘t«ﬁg fito Weoki nase,

fibringlysm Drinase, re sar upl ase rmaceut i cal
formul &tion a&w@eﬁgaqdyaépanomsmt USiRg A8 Qﬁ"l’mé‘Pr grample wractiongent s are

sel ect ed froaytiivalcht @riburRs of fd thaseobnd eid Beiatih de, indr ot Nsuihdad epl rudin.
30 16. Phar mageut.i ation.acc

i o BRG] SRk B Y TR B SR A TR el A7 it o o
gl ycopr ot ei npagefdrpthaskelvihith igaje pmysaojogicstly acBeptbble &tids nhlueytif isal

for m Ztion BEFgbR e mOkdll e By BeBmB AR o R BUACBBA! TS 8T R
N X 101Pn V\:hh!tqua“@.ﬁﬁ'qusﬁﬁtéaémroqm@féﬁbéﬁ@éﬁthmr@q’roﬁﬂﬁaﬁﬁbphéﬁ' H A or
Hal , where opgofé abfb% 5@&'\ §§|o‘ﬁth8 hé@ﬂwcﬁ?c ééd%h"@&lﬁarﬁc"émd"fuﬁﬁ@rnﬁ@ret oget her

e alternatlvelr¥ Oy ene havj n% carbo ato f‘ﬁé and R4 are each,
3dependentl9r§lﬁ IS RGN Y pRItICUlAr N’h Caﬁ’d’ IGYget her are
alot gr_EatC:_éM Metréyyatisendvaobayic Sr poly baﬁcrcaalb@(Wm s&ﬁdﬁﬂo?bﬁlﬂ%rlc ébl@HZ O 28r s
- S
is |linear orf%r%?mg?%r?@?%g%%%%\)?%ﬁ %i%geélr%bﬁaaﬁ g%]é é#ﬁ %t@ one or
two CHA5gr oupsetimgcidemalgria@eitl, Isyccioié-atid gpinglic, acid, fumaricaieid (r@ag)an, Rs is
cycl oal k) ol ke Ry g Gafladd of h@ér.cascgm.tr%%& Sl OB fON2,

CONHA, CO\I A avin carbon atons
Cl, Br or aﬁsd. gicptipic @mdalﬁenwong@ a01 Jpethange or gthasiesyigRicacHdi cal | y

accept abl e s@trteme@rwn@h|§@¢|ua2¢?dtd1@@&¢énemﬁoab ddi@Berxepesalenigm
10N _accor corrp05| ng

I 7,
B S - Bl I ER a8 a T e Sy Pk pr s
is RS @) Re, Iam;zllsutbnﬁrwvlacﬂhSlaﬁsmuitbsprhysmleglcbyy Gfattaptaenigids fdt or
physi ol ogi Caleké(m@[e“ﬁﬂéi@é catPbl 21588 FortheS9O4ALE Bt BificBlth B teast one

cal ci um ant agoni
compounds of the formula I.

The invention furthermore relates to pharmaceutical formulations compris-
. 25 ing at least one compound of the formula | and/or one of its physiologically

acceptable salts and at least one antithrombotic, a calcium antagonist or

at least one prostaglandin or prostaglandin derivative, and comprising one

or mare excipients and/or assistants.

The pharmaceutical preparations are prepared, in particular, by non-

30 chemical methods The active ingredients are converted into a suitable
dosage form here together with at least one solid, liquid and/or semi-liquid
excipient or assistant.

These preparations can be used as medicaments in human or veterinary
35 medicine. Suitable excipients are organic or inorganic substances which
are suitable for enteral (for example oral), parenteral or topical administra-



WO 02/ 49650 -80 PCT/ EPO 1/13915 19 Pharnmaceutical fornulation according to
Claim 17, conposing at |east one conpound of the fornula |I according to
Claim 17 nwvalesssR and R2 are each, independently of oneP&REPREIILH A or
Hal, 5 where at |east one of the radicads-.R and RZ is always ~ H R3 and
R4 together are al kyl ene having 3-5 carbon atons, -0-CH2-CH2-, -0-CH2-O or
-OCHZ-CH2-O, Xis RS or R6 which is substituted by COOH or CODA; 10

and/ or physiologically acceptable salts andlor solvates thereof and at

| east one cali@n andgie e rad withtbe mavgl gampaunds | fof example Waieravqds-di ng to

Caiml7, comppspilg FEnyPaRbhEREakBIHALGIcAE, bogefldnd glytolaC§RESINg t O
Caim1l7 in which 1 e _anot her) H,

5 R "and R% ar ach, |nd<?£endentl of on

or Hal, wher€35etgtegslalpe G ?M@%ﬂ* SYFR ag %IﬂaeﬁiSYagCEw WWAPEesIU  R3 and
R4 arﬁ each,stielaﬁmae,ntduww yasgflinen8unalletfer oratadiiniekation Idada,,inz:@arﬂam_l,lz-agd R4
t oget hgr are e_.hav T r - - or
G p80 i, (bl il dclied i) Dae el Bowddls SIS, SKE/“% OH or CODA,
nis 1 or 2;juk®saorddropspsyitabié baireatal pdeinieisatidn ere alpgositodiesr seibl vat es
thereof and Q%e' fﬁﬁ?%ré?ﬂ@ra?%Hﬁiir’ﬁ@r@%ﬁg%‘bélhtiogé, d&r@?érﬁﬁ@%ﬁ—bﬁé’éq bor mul ation

a 7, CO t of the

according to | , .conposi ng at |east one c ound "0 ornula |
accor di ng t o2aYeRYs 3tutipnsUiUERErsePTR SUSRENRENE BMELIINS PhHimIBREeAPHy of one
angt Pgr, H,tﬁuWébléi%ntlo @Ppm@ltnfn ér%&)ihﬁﬁ@rﬁﬁ,' érea'm??acgﬁbd?ﬂ%érs altwways . H, CFf
an ogether are alternativ a ne havj ng 3-5 carbon. ns, an
R4 are '8ach, n?Yu%'éi?MWﬁY agﬁ%b%iyg%’)hﬁ*sgdﬁnd&,h%dgsgl}arggygﬁlﬁsqigsand R4

t oget her ar euséd donaxampley for@h€ifefaration\WDigeciud6ppRCatidiR0 Thedepa- 81 X
s RS which [s. ' F ' ' : c kyl ene
@ o1 1o [PRIAGEIR ol 8 riffed Slr conPBRh BbisBdiR- U s Y FRE
havi ng from lubrigasts; aressivativass stakilisers apd/anwetiing @gents, emulsifiersand n is 1
0[ io find/ ?rSQIWﬁjrﬁhé&fﬁﬁé the §§rﬁ8@éé%ﬁuﬁéﬁ'BLﬁfeﬁ%@tb,Qfan%@?,V@éléﬁaritéi‘gﬁéOf and
a as ne cal ci um anf agoni st . . Phar.maceutic ornul a

S cordilg ¢ ofleYaHTANAION S RISk A58 U1 AEse IR U G CSRTPISORS Pl a |
accor di ng t onfdraivitathing. Thalyi e fBrthandofé?basaniaistered adarsati sptdyy. of one
another, H A or Hal, 15 where one of the radicals R and R2 is always ~ H,

R and R2 together are alternatively al kyl ene having 3-5 carbon atons,
In general, the substances are preferably administered in doses of be-

tween about 1 and 500 mg, in particular between 5 and 100 mg per
20 dosage unit. The daily dose is preferably between about 0.02 and

10 mg/kg of body weight. However, the specific dose for each patient

depends on a wide variety of factors, for example on the efficacy of the

specific compound employed, on the age, body weight, general state of

health, sex, on the diet, on the time and method of administration, on the
‘ 25 excretion rate, medicament combination and severity of the particular

illness to which the therapy applies. Oral administration is preferred.

>

The invention therefore also relates to the use of the pharmaceutical pre-
parations described for the preparation of a medicament for the treatment

30 of angina, high blood pressure, pulmonary hypertension, congestive heart
failure (CHF), chronic obstructive pulmonary disease (COPD), cor
pulmonale, dextrocardiac insufficiency, atherosclerosis, conditions of
reduced patency of heart vessels, peripheral vascular diseases, strokes,
bronchitis, allergic asthma, chronic asthma, allergic rhinitis, glaucoma,

35 irritable bowel syndrome, tumours, renal insufficiency, liver cirrhosis and
for the treatment of female sexual disorders.



R3 and R4 are each, independently of one another, H A OH QA or Hal, 20
R3 and R4 together are alternatively -OCH2-O, X is R5 which is

nonosubst iwotededsy R, RS is |inear or branched al kyl ene REFIEP§I/1391D car bon
atons or -CsH4-CH2-, R is COOH or COQg25 A is alkyl having from1l to 6
carbon atons, Hal is F, CI, Br or I, mis 1, and nis 1 or 2; and/or

physi ol ogi cal |y acceptable salts andl or solvates thereof and at 30 | east
one cal ci um antagoni st. 23 Pharmaceutical fornulation according to Claim
17, conprising at |east one conmpound of the forrmula |I according to Claim17

selected fr Ofths hr‘?vé?'ft%HF}eEée?é@i bér@%u?r Et’égnééée of the ormulattons according

3-[4-(3- chloro met hox am no) - 8-tet ra%/
] benzot hi enotq t@%“bﬁmﬁmﬁ%ﬂéﬁ Rrepajation ghashedicament for thetresimesisyf
PCT/ EPOL/ 13938imdrary by pertensmn con estlve heart failure %CHF ), chronic obstruct-

4-[ 4- (3, 4- net hyl enedi OX tra

] benzoshl eno'VFZPLgmHP %&'?ﬁ?ﬁgﬁé " BQF( ?/Lﬂlhpnéi /%)&dex{rocardlac
7-[ 4- (3, 4- meinsyffei@tyoxybenzyl am no) -5, 6, 7, 8- tetrahydro [1 ]
benzot hi eno-[2, 3-d] - pyri m di n-2-yl ] hept anoi c acid, 5 {d)
7-[4-(3-chl oro-4-nmet hoxybenzyl am no)-5, 6, 7, 8-tetrahydro-[ 1

] benzot hi enol e conalituspis ef themvel phamtagesiticabpieparation are preferably

5- [ 4- (3- chl opgnfhiSRF&P Y ESHBINaBBhNAbwevEr, théy E&h BRdYsk dininistered

benzot hi eno-[ 2 aleric acid,
Loe OB ot B e s amerfaJ)SVL@Cﬁéélmwt'h. Lol 2. 3] 10
pynm din-2-yl]valeric acid; (g)

a 4- (3-chl °§|/‘ ﬁu\?%ﬁgog%gcg ?él%Lﬂ% tona(l) Eet (k‘WES'Xé gtmgegpségargtedﬁacks of

imdin-2
4-[4-{3, 4- rre(a)yl aneffieotiydamoyinbof Hd4-(B-aintaroyd-nidteoxyljepzglad]ino)-5,6,7,8-

din-2-yl]b
FZ)yE I4m[ 4I ?3 CK| Lr*ﬁt%ri%g{(ﬂﬁf%enzyrf'é%% & d]GDy'/mg'd{ne_tz?ya] ?I(?”C "Tcid
] benzotlRi eno- [ 2, SthENOBMNRIS@lta- 2- v | cycl ohexyl - 1-yl ~aceti ¢ acid; (k)
5-[4- (3, 4- neghy! enedi oxybenzyl am no) - 6- met hyl t hi eno- [ 2, 3-d]

pynm di n- 2- yI val eri cid and/ o hysjol ogi cal |y acceptable salts and/or
sol vates t heFdof aal%éﬁf %B"]Oé‘géf){; 8ﬁ@¥1§£{1r8m%ﬁ$8nt agoni st 24. Pharmaceuti cal
formul ati on according to Cl aim 23, conprising at |east

5-[4-(3-chl o 5%&?‘5&%@%39@@% %‘&?%alﬁtaﬁs éuéﬁ%gdt{cﬁ%dfn?f\llaual bottles,

]benzothleno i'C acl eth 25 and
at | eagP onebsagser ammw%ngmesseth%y fonaxampleu CPBENise separateiaspaidesr di ng

to Claims 2 apeh é@ntta%ﬁé’an' éﬁé’éﬂl\léfhnﬁ&ﬁwt%'sw SMIbAIAMHSthok ngbéﬁﬂ cted from

the group consi sti e non-sel ective cal ciunm antagoni sts. 30
26, Phar maceBIRASBdt RIPEEMAIOL PR D" ﬂé»%pm@mlqln-wﬂ@«erﬂ%e

sel ective cabcid)etiearoigninessait, and cfeheantithrbmbutit ve dgsolvedaansi sti ng of

di hydr opyri d\ g)hg% i \fgétves, phenyl al kyl am ne derivatives, benzothi azepne
ﬁl’l vat| ves g | ective cal cium antagoni sts. 35

The invention also relates to a set (kit) consisting of separate packs of
(a) an effective amount of 5-[4-(3-chloro-4-methoxybenzylamino)-5,6,7,8-
tetrahydro-[1]-benzothieno-[2,3-d]-pyrimidin-2-yl]valeric acid,
ethanolamine salt,
30 and
(b) an effective amount of a calcium antagonist.

The set comprises suitable containers, such as boxes, individual bottles,

bags or ampoules. The set may, for example, comprise separate ampoules
35 each containing an effective amount of 5-[4-(3-chloro-4-methoxybenzyl-

amino)-5,6,7,8-tetrahydro-[1]-benzothieno-[2,3-d]-pyrimidin-2-yl]valeric



WO 02/ 49650 PCT/ EPOL/ 13915 -83 27 Pharmaceutical fornulation according to
Claim26, in which the dihydropyridnme derivatives are selected fromthe
group conswetmagesof am odi pi ne, fel odi pne, isradi pne) ni cRCATEPONE3IIS

ni fedi pi ne, ninodi pine, nisoldipine, nijgendipne, |acidipine, nilvadipine,
mani di pi ne, 5 barnidi pi ne and | ercani di pi ne. 28. Pharmaceutical fornulation
according to Caim26, in which the phenylal kyl am ne derivatives are
selected fromthe group consisting of verapam | and gallopam| 10 29.

Phar maceut i catidf ethamotarhioe sadic andiafighe calcium anfegyoriist Inelisselvesor

benzot hi azep ve is diltiazem 30 Pharmaceutical fornulation
accordi ng to'ygﬁgﬁl%égg% n which the other 15 selective cal ci um antagoni st
is mbefradil 31 Pharmaceutical formulation according to Caim25, in which

t]bef nonslel eCThé%@@it@htéT?@gélgml Séseta(lkﬂ G@H;]ﬁQﬁr?ijiof S@pﬁzéorbfe;p&ﬁpw consi st lng
(0] engdi |1 ne e 1.do ernexi |l ne ‘- I eutl ca

f or mul gtl on gfécog ﬁla chyp HF?* giﬁ)zﬁ(@ HG 'f"qt%%@’tb%‘ﬁé'%%%gﬁﬁﬁgf t he
formula | - R3 ZEetmyHm-{’@lrﬂﬂenzommene—[Z\IBRm] -pyriigirgR-yiNvaleric adid,ch R and RZ
are each, indepe%gw%rﬁuéfwﬂfe 26 another, H, A or Hal, where one of the

radicals R and ~ H 35 R and R together are alternatively
al kyl ene havBAg 3-5 carbon atons, WO 02/ 49650 -84 PCT/EP01113915 R3 and

Rdare each, [gydeggreepiiy aﬁfou?uf‘@f é’ib%élgglyanﬁm & %thagg%ﬂdln@rivaﬁvénd

R4t oget her are alternatively al kyl ene having 3-5 carbonatons, -O CHzZ- CH2-,
-0-CHzIB- or - O CH2- CHz- 0- ,5 Xis RS or R6, each of which is nonosubstituted
by R, R5is | Theawet oomphsesrsedalalblqdrmaem\swlg ab-tdxes pindibnadal ixottles, whi ch one

@ -0yl oo RSP Tbsued, TheVeR MRy 1T B leo H8heriBk sEoale Epdiied o
CONHA, CON( A)eacrmcomlmmng aal ea‘fectnha\am@ﬁtm&-[ﬂ Q%cmosaﬂmth@t(ybmm is F, O,
Br or I, ms él-rf?rg ainéjtétr h?dr%a[qlﬁeﬁ’z&t 1choBiPds. lﬂlgghbh?dnﬁ'?

acceptahble s for SO vate ereo and at t one p?llstag andi n or
pr ost aa andi ﬁC@’e?Fhﬂﬁq gneingzsath angerf die Prestagignain ekt Prestagadditi ng to d aim

32, conpri si agr,%t,@nlcﬁgﬁwmgr pya,?ﬁmg@d fefmthe fornmula | according to Claim
32 in which Xis R5 or RG6, each which is substituted by COOH or CODA;

andl or physi ol ogically acceptable salts andl or sol vates thereof and at
| east one pr d’heagvem’cdjnfuouwepnom ejhten do thel ase A b 3-AHor44- nﬁéthon;&ceuti cal

f | at d f th
[or ) at on BeadkiR 203 SR REbal i o a8 oBRR RTINS of e
of one Qnot h&alerigacid, cﬁthamlarmmsaﬂefprtf@@ﬁep@ﬁ@tlmo&a}me@@ﬁrﬁamtsfo he&and Rz
is always ~ HeaftRemofiilmbBAatyId@idinstire c@hbéétﬂf@h@éﬁ’”&ﬂ%r@(é rbon atons,

obstitored sprwgrU%aﬁﬁpU%%%;&%wé? Sbbdaertpdtias gl S o

sol vat es t hedertrocardiaat in8&fficemsly. one prost agl andi n or prostagl andi n

derivative.

‘ 25 The invention furthermore relates to the use of a pharmaceutical prepara-
tion comprising at least one phosphodiesterase V inhibitor and at least
one prostaglandin 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

30 pulmonale and/or dextrocardiac insufficiency.

Above and below, all temperatures are given in °C. In the following
examples, “conventional work-up” means that water is added if necessary,
a pH of between 2 and 10, depending on the constitution of the final

35 product, is established if necessary, the mixture is extracted with ethyl
acetate or dichloromethane, the phases are separated, the organic phase



WO 02/ 4965U PCT/ EPOL/ 13915 -85 35. Pharnmaceutical fornulation according to
Claim 32, conprising at | east one conpound of the formula | according to
Claim 32 iwmowhismbo R and RZ are each, independently of onBCmE®0MBSPIS H A or
Hal , where at least one of the radicalgR and R2 is always 5 ~ H R3 and
R4 are each, independently of one another, H, A OA or Hal, R3 and R4
toget her are al kyl ene having 3-5 carbon atons, -OCH2-CH2-, -OCH2-O or
-OCH2-CH2-O, 10 X is R5 or R6, each of which is substituted by COOH or
COOA, n is lisaned ovendodiurpsybatel angd ewdporatet; @pdabe ereduictds andfied byol vat es
t her eof and r ' [ ~ din derivative 15 36.
Phar maceuti ca ro#n%?érérﬁgﬁygﬁ %@%%Q%I?ér@,ﬁ)%g{sﬁg%lﬁnpri sing at | east one
conmpound of the formula | according to daim32 in which R and RZ are

L t ' bne of the radicals
R and. R |§mg|§§,§b§0®rﬂeﬂg 6@@ Befeledtrorfindadtidbnisiis)av

n t oget her are alt t.i vely al kyl ene
havi ng®3-5 carbon atons, R3 and'r:ll @%%MW%@B@%@W@ of one anot her,
H A OA or Hal, R3 and R4 together are alternatively -OCHz-O, 25 X is R5
whi ch is nongs fel uted by R, R5 is linear or branched al kyl ene havi ng
1-10 carbon -CsH4-CHZ-, R is COOH or COOA, Ais alkyl having from
1 to 6 carbon atons, 30 Hal is F, C, Br or 1) mis 1, and nis 1 or 2;

and/ or physi j C _ lat. 143 _and at

Toast one. proSiay) el 3EEBIAR, 8 G AE BRI MKOATeANE ST, 20550

PCT/ EPO4/ 13%Elm@m-ﬁwlmgpiﬁﬂ@tm&qbg%mabisr%q:m'lﬁahofaef:mer#mﬂg?-@@'r@-ai m 32,

COUDLi %‘ ng S&,g?@jg&grﬁﬁﬁ(ijr@ﬁﬁﬂ%%m%%fen?t@cémdwﬁe bsdﬁ@m&ﬂiymtgl-dy@ng aim32in
iC an . n are eac i ndependen of one

@ e 1 npionate SlifsLonsnlnafifa Ysie BRI R ey~

t oget her ar ediatgthylaatinelednd 2I3ky bedehiarotfrgnBhéxybenaplamdne (A") ar 20 éach,

i ndependent | f . o . .oget her are

al tePnati vel éf ﬁtﬂ‘%'@“'%@%?@éﬁmﬁ% 1?9 %n%@é%rssfi P%{%é%ﬁ%g RSi s

li near 15r br tamaenad andihemixtueisriyibiected tacopvantonal work-opraiving2.6/ i s CcooH

or CODA, Ai s af lithyn8vu08-dH16r8-4-nh & hBxPssrTanaine s, 6l 7 idddtanldrd 3 1]- Br or

I, ms 1, andnis 1 or i azggi;or(yﬁg}(m ol i)rgl cal | i/ accept abl e saLt; and/ or

sol vates t heP@agothieno-e):gkpyinidinZoWigPonaieas @ (HaHess Ahdi n

derivative. 2038. Pharmaceutical formnulation according to C aim 32,

gce)lrrggit thgo%hg%ét%gEgégtﬁog:r@#%tgof the formula | according to Caim 32

of (a) 32P4- (3-chl or 0- 4- net hoxybenzyl anmo) -5, 6, 7, 8-tetrahydro-[ 1

- 25benzot hi - Waq s Pyt eIy
L d, (b) 4- [ ﬁ?@,"&%@ﬂ le%}rﬂadé?osg?/&%%ﬁ%@gﬂSIH,eg',th,hé?qoeH’gﬁj}dr o-[1
] - benzot hi enBYIDIAFTYIRFRRIOMEER IMPE] but yri ¢ aci d;
(c)7-[4-(3, 4-net hneltrgn@dﬂme@tmpwhaﬁmbxﬁb&az&l@nm_t)@@wu@péﬁteno-[1 -
] - benzot hi eno-[ 2, 3- AR in-2- M tlTnmc aci d;

(d) 7- [ 4- (3- chl BPZ %PF@@BERW% ooy TR ORIonRe. oy ahydro- [ 1
enzabhi eno-[ 2, 3-d] - pyri mi dm 2-yl ] hept anoi ¢ aci d;

e) 5-[ 4- ( 3- chhArQal: | & e -abhvels -1
](- %oen[zot §1i en@ﬁtﬁéﬁ %tﬁéj? ?gﬁﬁ}@§§§§ﬂd&§ﬁe%cém b%nESfrﬁé’r%/FZ,g c[]
aci d, (f) 5- [ 4PYBMhN&rIRropaNat& g8z y| anmm) - 6- et hyl t hi eno-[ 2, 3- d] - 35pyri mi
di n-2-yl ] val eri crpgt:3-[4-(3-chloro-4-methoxybenzylamino)-5,6-cyclohepteno-[1]-

benzothieno-[2,3-d]-pyrimidin-2-yl]propionate;

30
with methyl 3-(4-chloro-6-methylthieno-[2,3-d]-pyrimidin-2-yl)propionate
gives
methyl 3-[4-(3-chloro-4-methoxybenzylamino)-6-methylthieno-[2,3-d]-
pyrimidin-2-yl)propionate;
35
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4-[ 4- (3-chl oro-4- net hoxybenzyl ammp) - 6- net hyl t hi eno-[ 2, 3-d] pyri m di n-2-yl ] bu
tyric aci dyvobsoeso PCT/EP01/13915

4-[ 4- (3, 4- net hyl enedi oxybenzyl am no) - 6_-51{31 hyl t hi eno-[2, 3-d] pyrimdin-2-yl]b
utyric acid, 5 {i)

2-{4-[4-(3-chl oro- 4- net hoxybenzyl anmo) -5, 6, 7, 8-tetrahydro-[ 1

] benzot hi eno- (2, 3-d] -pyrimdin-2-yl]cycl ohexyl -1-yl }acetic acid; (k)

5-[ 4- (3, 4- mewhly Ineetagl 3¥4-ch orgiSaiHdma g thiythiemioy2t 3vide pprlis-Ayl)-

pyrim dm ZyHN]C%’TAr%?‘g gﬂfé d andl or physi ol ogically acceptable salts and/or

sol vates thefe and¥at 10 | east one prostagl andi n _or prostaglandin

derivative 39. RmethyhSddt(Bcehlofootmethoxdiermytasniarhg. a-ginmtayiinieso- conposi ng
at | east 5-[4-(3|§c@_h rithidBINeBsg&m no) -5, 6, 7, 8-tetrahydro-[ 1

] benzot hi eno- (2, 3-d] ?Egrli m di n?@lryﬁ] val eric acid, ethanolanmine salt, 15 and
at | east one prostaglandin or prostaglandin derivative. 40 Pharnaceuti cal
fornul ati on itk efsthpg3{4-cBlaroBethyth@nd 2{3dBPyriinidimI-gifporobratest agl andi n
or prostaglandin derivative is selected fromthe group consisting of

al prost adi | ?'ﬁ"@, ), dinoprost (PGFz), 20 dinoprostone (PGE2), epoprostenol
sodi um (PG12; prosthad Bedi(@-dudiardimethorgpenmyiaminoytretby thieaodadedpst |

m soprostol, sul gy 18, t, thrometham n, dnoprost thronetham n,
| i poprost, net en@%’?ﬁ@%ﬂ@?@%ﬁég 25 41 Pharmaceutical formulation

accor dl"ﬂg to Caim40, in which the prostaglandin is PGE, or prostacyclin.

42. tPhalr mig?With%th?%@b&?ibﬁl@g%&%ﬁr@h@%-ﬁﬂlpﬁiﬁidm%lyl);br@t;)_vdﬂaﬂt@g'i\)é%d_ t
ostaglandin is 0 i arnmaceutica rrmation a ing to

se of gt he pr eceﬁ‘i%hﬁ’?b?@%@é?ﬁ]e%ﬁ?mgi REYREIAY m'ﬁ’Bb' '@3!85%@?{99&2%/ org

assi stants 44. UdppwgimaipRayljpmopiohatsl preparation according to one of

Clains 1 to 35 43 for the preparation of a nedicanent for the treatnent of

angi na, high bl ood pressure, pul nonary hypertension, congesti ve heart WO
02/ 49686 PCTWith@¢thgba%4-chiorofyx6)7u8-detl o-[thhemrathiepstl2ikd]l-ve pul nonary

di sease ( COPEYmmfdih-2 kmb ivéextrocardi ac i nsufficiency,
at heroscl erosis, conditions ol reduced patenc%mof heart vessels, [ﬁeri pher al

vascul ar di seasedetyl 2oldels-cipeérmetnexyRenzyigminoksy Hi-tetiyRre st hi,

al I ergi c rhinitipenZothletdd@r@d]-pytimiditieylmpatatesyndr one, tunours, renal
insufficiency, liver cirrhosis and for the treatnent of female sexual

di sorders. 45 Use according to Claim44 for the preparation of a nedi canent
for th&0t r eaimelugoos rpattmmat §,4hppthylanedionybeoayigesné ve heart failure 10
(CHF), chronic obstructive pul nonary di sease (COPD), cor pul nonal e andl or
dextrocardi ac i nsufficienc (kit) caonsisti ng of segar ate packs of

46. S
(5 an of  copithaneiLABINarorH6 (5-er enusia- kbapagibieneyR sl
anino) -5, 6,7 ﬁﬁmmi,ﬁ@{:wwr@p[ohalbe gﬁ,@go]'E ]tli eno- [ 2, 3-d] t pyri m di n; ZKIr] m\;g!{ _e(r;c
d, eth - n effective anpun ant i iC.
50 4 Sl or o et b rhdmBRng0 R EheIR AT 5. S S ey di O or 1§

nzoBhi eno- [ 2, BenZotphienioni2ddvd Ppytitidih-@-ylfprapichatest hanol ani ne salt, for

with methy! 3-(4-chloro-5,6-cyclopenteno-[1]-benzothieno-[2,3-d]-
pyrimidin-2-yi)propionate gives
methyl 3-[4-(3,4-methylenedioxybenzylamino)-5,6-cyclopenteno-[1]-
30 benzothieno-[2,3-d]-pyrimidin-2-yl]propionate;

with methy! 3-(4-chloro-5,6-cyclohepteno-{1]-benzothieno-[2,3-d]-
pyrimidin-2-yl)propionate gives
methyl 3-[4-(3,4-methylenedioxybenzylamino)-5,6-cyclohepteno-[1]-
35 benzothieno-[2,3-d]-pyrimidin-2-yl]propionate;



the preparation of a nedicanment for the treatnent of pul nonary

hypertensi on, congestive heart failure (CHF), chronic obstructive pul nonary
di sease (GUPDp/4vasor pul nonal e and/ or dextrocardi ac 25 i nsBETIEPPEREYS 48 Set
(kit) consisting of separate packs of (g)._.an effective anmount of

5- (4-(3-chl oro-4-nmet hoxybenzyl ami no) -5, 6,7, 8-tetrahydro-[1

] - benzot hi eno-[ 2, 3-d] -pynm din-2-yl] 30 valeric acid, ethanolam ne salt,
and (b) an effective amount of a cal ci um antagoni st 49. Set (kit)

consi sting oWltbapmhthlb(ﬁ)@bkEOﬁ -methy IthemiaB (), 3 ripciineEPgprpsamtesg  (a) an
effective a

|
5-[4-(3-chl oro- -methodybenzylamno- 8-tetrah
4 ot

] - benzot hi eno- [ 2ngthy] 3 rﬁsﬁ-mqﬁhﬁepeqi'@émw aping) ﬁWB)‘hbﬁﬁ%@ 34, and 5
(b} an effectivepg@immin-20fllpromibAsteagl andi n or prostagl andin derivative. 50.
Use of _a pharnmaceutical preparation conposing at |east one
phosphgdl esterase V inhibitor and at | east one prostaglandin or 10
pr ost agl andi witdenetigk 3-¢4-chtorothe-dimetryithianor203-dgpyediidiaieylt)- f or or al
treat ment of Rjég dypertension, congestive heart failure (CHF},

PUET Ve ;%‘f

chroni c obst nonary di sease (COPD), cor pul nonal e andl or
dextrocardi ac i n@@ﬂwl Sriéridyd- nleghzlgnggogmbgyylamlno) -5,6-dimethylthieno-
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109008 ()= 10 b0y 1 ovrimidin-2-ylbutyrate;

with methyl 4-(4-chloro-6-ethylthieno-[2,3-d]-pyrimidin-2-yl)butyrate gives
10 methyl 4-[4-(3,4-methylenedioxybenzylamino)-6-ethylthieno-{2,3-d]-
pyrimidin-2-yllbutyrate;

with methyl 4-(4,6-dichloroothieno-[2,3-d]-pyrimidin-2-yl)butyrate gives
methyl 4-[4-(3,4-methylenedioxybenzylamino)-6-chloroothieno-
15 [2,3-d]-pyrimidin-2-yl]butyrate

Analogous reaction of "A"

with methyl 5-(4-chloro-5,6,7 8-tetrahydro-[1]-benzothieno-[2,3-d]-
20 pyrimidin-2-yl)valerate gives
methyl 5-[4-(3-chloro-4-methoxybenzylamino)-5,6,7,8-tetrahydro-[1]-
benzothieno-[2,3-d]-pyrimidin-2-yllvalerate;

with methyl 5-(4-chloro-5,6-cyclopenteno-{1]-benzothieno-[2,3-d]-
‘ 25 pyrimidin-2-yl)valerate gives
methyl 5-[4-(3-chloro-4-methoxybenzylaming)-5,6-cyclopenteno-[1]-
benzothieno-[2,3-d}-pyrimidin-2-yl]valerate;

with methyl 5-(4-chloro-5,6-cyclohepteno-{1]-benzothieno-[2,3-d]-
30 pyrimidin-2-yl)valerate gives
methyl 5-[4-(3-chloro-4-methoxybenzylamino)-5,6-cyclohepteno-[1]-
benzothieno-[2,3-d]-pyrimidin-2-yl]valerate,

with methyl 5-(4-chloro-6-methylthieno-[2,3-d]-pyrimidin-2-yl)valerate gives
35 methyl 5-[4-(3-chloro-4-methoxybenzylamino)-6-methylthieno-[2,3-d]-
pyrimidin-2-yljvalerate;
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with methyl 5-(4-chloro-5,6-dimethylthieno-[2,3-d}-pyrimidin-2-yl)valerate
gives
methyl 5-{4-(3-chloro-4-methoxybenzylamino)-5,6-dimethylithieno-
5 [2,3-d]-pyrimidin-2-yl]valerate;

with methyl 5-(4-chloro-6-ethylthieno-[2,3-d]-pyrimidin-2-yl)valerate gives
methyl 5-[4-(3-chloro-4-methoxybenzylamino)-6-ethylthieno-[2,3-d]-
pyrimidin-2-yl]valerate;
10
with methyl 5-(4,6-dichloroothieno-[2,3-d]-pyrimidin-2-yl)valerate gives
. methyl 5-[4-(3-chloro-4-methoxybenzylamino)-6-chloroothieno-
[2,3-d]-pyrimidin-2-yl]valerate.

15 Analogous reaction of 3,4-methylenedioxybenzylamine

with methyl 5-(4-chloro-5,6,7,8-tetrahydro-[1]-benzothieno-[2,3-d]-
pyrimidin-2-yl)valerate gives
methyl 5-[4-(3,4-methylenedioxybenzylamino)-5,6,7,8-tetrahydro-[1]-
20 benzothieno-{2,3-d]-pyrimidin-2-yl]valerate;

with methyl 5-(4-chloro-5,6-cyclopenteno-[1]-benzothieno-[2,3-d}-
pyrimidin-2-yl)valerate gives
methyl 5-[4-(3,4-methylenedioxybenzylamino)-5,6-cyclopenteno-[1]-
‘ 25 benzothieno-[2,3-d]-pyrimidin-2-yl]valerate;

with methyl 5-(4-chloro-5,6-cyclohepteno-[1]-benzothieno-[2,3-d]-
pyrimidin-2-yl)valerate gives
methyl 5-[4-(3,4-methylenedioxybenzylamino)-5,6-cyclohepteno-{1]-
30 benzothieno-[2,3-d]-pyrimidin-2-yl]valerate;

with methyl 5-(4-chloro-6-methylthieno-[2,3-d]-pyrimidin-2-yl)valerate gives
methyl 5-[4-(3,4-methylenedioxybenzylamino)-6-methylthieno-[2,3-d]-
pyrimidin-2-yl]valerate,
35
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Pp& () methyl 5-[4-(3,4-methylenedioxybenzylamino)-5,6-dimethylthieno-
[2,3-d]-pyrimidin-2-yl}valerate;

‘ia

with methyl 5-(4-chloro-6-ethylthieno-[2,3-d]-pyrimidin-2-yl)valerate gives
methyl 5-[4-(3,4-methylenedioxybenzylamino)-6-ethylthieno-[2,3-d]-
pyrimidin-2-yllvalerate;

10 with methyl 5-(4,6-dichloroothieno-[2,3-d]-pyrimidin-2-yl)valerate gives
methyl 5-[4-(3,4-methylenedioxybenzylamino)-6-chloroothieno-
‘ [2,3-d]-pyrimidin-2-yl]valerate

Analogous reaction of "A"
16
with methyl 7-(4-chloro-5,6,7 8-tetrahydro-[1]-benzothieno-[2,3-d]-
pyrimidin-2-yl)heptanoate gives
7-[4-(3-chloro-4-methoxybenzylamino)-5,6,7,8-tetrahydro-{1]-
benzothieno-[2,3-d]-pyrimidin-2-yllheptanoate;
20
with methyl 7-(4-chloro-5,6-cyclopenteno-[1]-benzothieno-[2,3-d]-
pyrimidin-2-yl)heptanoate gives
methyl 7-[4-(3-chloro-4-methoxybenzylamino)-5,6-cyclopenteno-[1]-
benzothieno-[2,3-d]-pyrimidin-2-yllheptanoate;
Q@ ==
with methyl 7-(4-chloro-5,6-cyclohepteno-[1]-benzothieno-[2,3-d]-
pyrimidin-2-yl)heptanoate gives
methyl 7-[4-(3-chloro-4-methoxybenzylamino)-5,6-cyclohepteno-[1]-
benzothieno-[2,3-d}-pyrimidin-2-yllheptanoate;
30
with methy! 7-(4-chloro-6-methylthieno-[2,3-d]-pyrimidin-2-yl)heptanoate
gives
methyl 7-[4-(3-chloro-4-methoxybenzylamino)-6-methylthieno-[2,3-d]-
pyrimidin-2-yllheptanoate;
35
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methyl 7-[4-(3-chloro-4-methoxybenzylamino)-5,6-dimethylthieno-
[2,3-d]-pyrimidin-2-yl]heptanoate;

5
with methyl 7-(4-chloro-6-ethylthieno-[2,3-d]-pyrimidin-2-yl)heptanoate
gives
methy! 7-[4-(3-chloro-4-methoxybenzylamino)-6-ethylthieno-[2,3-d]-
pyrimidin-2-yllheptanoate,
10

with methyl 7-(4-chloro-6-chloroothieno-[2,3-d]-pyrimidin-2-yl)heptanoate
‘ gives
methyl 7-[4-(3-chloro-4-methoxybenzylamino)-6-chloroothieno-
[2,3-d]-pyrimidin-2-yllheptanoate
15
Analogous reaction of 3,4-methylenedioxybenzylamine

with methyl 7-(4-chloro-5,6,7,8-tetrahydro-[1]-benzothieno-[2,3-d}-
pyrimidin-2-yl)heptanoate gives
20 methyl 7-[4-(3,4-methylenedioxybenzylamino)-5,6,7 8-tetrahydro-[1]-
benzothieno-[2,3-d]-pyrimidin-2-yl]jheptanoate,

with methyl 7-(4-chloro-5,6-cyclopenteno-[1]-benzothieno-[2,3-d]-
pyrimidin-2-yl)heptanoate gives
. 25 methyl 7-[4-(3,4-methylenedioxybenzylamino)-5,6-cyclopenteno-[1]-
benzothieno-[2,3-d]-pyrimidin-2-yllheptanoate;

with methyl 7-(4-chloro-5,6-cyclohepteno-[1]-benzothieno-[2,3-d]-
pyrimidin-2-yl)heptanoate gives
30 methyl 7-{4-(3,4-methylenedioxybenzylamino)-5,6-cyclchepteno-[1]-
benzothieno-[2,3-d]-pyrimidin-2-yllheptanoate;

with methyl 7-(4-chloro-6-methylthieno-[2,3-d]-pyrimidin-2-yl)heptanoate
gives
35 methy! 7-[4-(3,4-methylenedioxybenzylamino)-6-methyithieno-[2,3-d]-
pyrimidin-2-yljvalerate;
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methy! 7-[4-(3,4-methylenedioxybenzylamino)-5,6-dimethylthieno-
5 [2,3-d]-pyrimidin-2-yl]heptanoate;

with methyl 7-(4-chloro-6-ethylthieno-[2,3-d]-pyrimidin-2-yl)heptanoate
gives
methyl 7-[4-(3,4-methylenedioxybenzylamino)-6-ethylthieno-[2,3-d]-
10 pyrimidin-2-yllheptanoate;

. with methyl 7-(4,6-dichloroothieno-2,3-d]-pyrimidin-2-yl)heptanoate gives
methyl 7-[4-(3,4-methylenedioxybenzylamino)-6-chloroothieno-[2,3-
d]-pyrimidin-2-yljheptanoate

15
Analogous reaction of "A"

with methyl 2-[4-(4-chloro-5,6,7 8-tetrahydro-[1]-benzothieno-[2,3-d]-
pyrimidin-2-yl)-cyclohexyl-1-yllacetate gives
20 methyl 2-{4-[4-(3-chloro-4-methoxybenzylamino)-5,6,7, 8-tetrahydro-
[1]-benzothieno-[2,3-d]-pyrimidin-2-yl]cyclohexyl-1-yl}acetate,

with methyt 2-[4-(4-chloro-6-ethylthieno-[2,3-d]-pyrimidin-2-yl)cyclohexyl-1-
yllacetate gives
. 25 methyl 2-{4-[4-(3-chloro-4-methoxybenzylamino)-6-ethylthieno-
[2,3-d]-pyrimidin-2-yllcyclohexyi-1-yl}acetate,

analogous reaction of 3,4-methylenedioxybenzylamine
30 with methyl 2-[4-(4-chloro-5,6,7,8-tetrahydro-[1]}-benzothieno-[2,3-d]-
pyrimidin-2-yl)cyclohexyl-1-yllacetate gives
methyl 2-{4-[4-(3,4-methylenedioxybenzylamino)-5,6,7,8-tetrahydro-
[1]-benzothieno-[2,3-d]-pyrimidin-2-yl]cyclohexyl-1-yl}acetate.

35 Analogous reaction of benzylamine
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with methyl 5-(4-chloro-5,6,7,8-tetrahydro-{1]-benzothieno-[2,3-d]-
‘ pyrimidin-2-yl)valerate gives
methyl 5-(4benzylamino-5,6,7,8-tetrahydro-[1]-benzothieno-[2,3-d]-
pyrimidin-2-yl)valerate;
15
with methyl 4-(4-chloro-6-methylthieno-[2,3-d]-pyrimidin-2-yl)butyrate gives
methy! 4-[4benzylamino-6-methylthieno-[2,3-d]-pyrimidin-2-yl]-
butyrate;
20 with methyl 5-(4-chloro-6-ethylthieno-[2,3-d]-pyrimidin-2-yl)valerate gives
methyl 5-[4benzylamino-6-ethylthieno-[2,3-d]-pyrimidin-2-yl]valerate.
@
30

35
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18%&( () ; @ 3 %FE sty 9-{4-3-EMerE dtnethox}Hdd 2 karhivio) 15,6, 7 8 MétP4kydto-T
g [1]-benzothieno2,3-d]-pyrimidin-2-yl]propionate is dissolved in 20 ml of
ethylene glycol monomethyl ether, 10 ml of 32% NaOH are added, and the
mixture is stirred at 110° for 5 hours. After 20% HCI has been added, the
mixture is extracted with dichloromethane. Addition of petroleum ether
gives 2 0 g of 3-[4-(3-chloro-4-methoxybenzylamino)-5,6,7,8-tetrahydro-
10 [1]-benzothieno-[2,3-d]-pyrimidin-2-yl]propionic acid, m.p. 229°.
The precipitated crystals are dissolved in 30 ml of isopropanol, and 0.5 g
. of ethanolamine is added. Crystallisation gives 1.35 g of 3-[4-(3-chloro-4-
methoxybenzylamino)-5,6,7,8-tetrahydro-[1]-benzothieno-[2,3-d]-pyrimidin-
2-yllpropionic acid, ethanolamine salt, m.p 135°.
15
Analogous reaction of the esters listed under Example 1 gives the

following carboxylic acids:

3-[4-(3-chloro-4-methoxybenzylamino)-5,6-cyclopenteno-{1]-benzo-
20 thieno-[2,3-d]}-pyrimidin-2-yl]propionic acid;

3-[4-(3-chloro-4-methoxybenzylamino)-5,6-cyclohepteno-[1]-benzo-
thieno-[2,3-d]-pyrimidin-2-yl]propionic acid;

‘ 25 3-[4-(3-chloro-4-methoxybenzylamino)-6-methylthieno-[2,3-d]-
pyrimidin-2-yl]propionic acid;

3-[4-(3-chloro-4-methoxybenzylamino)-5,6-methylthieno-[2,3-d]-
pyrimidin-2-yl]propionic acid;

30
3-[4-(3-chloro-4-methoxybenzylamino)-6-ethylthieno-[2,3-d]-
pyrimidin-2-yllpropionic acid;

3-{4-(3-chloro-4-methoxybenzylamino)-6-chlorothieno-[2,3-d]-
35 pyrimidin-2-yl]propionic acid;
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S10% %&' ()-| S108449&S{chioro-4-methoxybenzylamino)-5,6,7,8-tetrahydro-{1]-benzo-
thieno-[2,3-d]-pyrimidin-2-yl}acetic acid, ethanolamine salt, m p. 126°,
3-[4-(3,4-methylenedioxybenzylamino)-5,6,7,8-tetrahydro-[1]-benzo-

5 thieno-[2,3-d]-pyrimidin-2-yl]propionic acid;
3-[4-(3,4-methylenedioxybenzylamino)-5,6-cyclopenteno-[1]-benzo-
thieno-[2,3-d]-pyrimidin-2-yl]propionic acid,

10 3-[4-(3,4-methylenedioxybenzylamino)-5,6-cyclohepteno-[1]-benzo-
thieno-[2,3-d]-pyrimidin-2-yl]propionic acid,
3-[4-(3,4-methylenedioxybenzylamino)-6-methylthieno-[2,3-d]-
pyrimidin-2-yl]propionic acid,

15
3-[4-(3,4-methylenedioxybenzylamino)-5,6-dimethylthieno-[2, 3-d]-
pyrimidin-2-yl]propionic acid,
3-[4-(3,4-methylenedioxybenzylamino)-6-ethylthieno-[2,3-d]-

20 pyrimidin-2-yl]propionic acid;
3-[4-(3,4-methylenedioxybenzylamino)-6-chlorothieno-[2,3-d]-
pyrimidin-2-yl]propionic acid;

. 25 4-[4-(3-chloro-4-methoxybenzylamino)-5,6,7,8-tetrahydro-[1]-benzo-
thieno-[2,3-d]-pyrimidin-2-yljbutyric acid,
4-[4-(3-chloro-4-methoxybenzylamino)-5,6-cyclopenteno-[1]-benzo-
thieno-[2,3-d]-pyrimidin-2-yl]butyric acid;

30

4-[4-(3-chloro-4-methoxybenzylamino)-5,6-cyclohepteno-{1]-benzo-
thieno-[2,3-d]-pyrimidin-2-yl]butyric acid,

4-[4-(3-chloro-4-methoxybenzylamino)-6-methyithieno-[2,3-d}-
35 pyrimidin-2-yl]butyric acid, ethanolamine salt, m p. 142°,
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4-[4-(3-chloro-4-methoxybenzylamino)-6-ethylthieno-[2, 3-d]-
pyrimidin-2-yl]butyric acid, ethanolamine salt, m.p. 170°;

4-[4-(3-chloro-4-methoxybenzylamino)-6-chlorothieno-[2, 3-d}-
pyrimidin-2-yl]butyric acid,

4-[4-(3,4-methylenedioxybenzylamino)-5,6,7,8-tetrahydro-[1]-benzo-
thieno-[2,3-d]-pyrimidin-2-yllbutyric acid, ethanolamine sait, m.p
114°,

4-[4-(3,4-methylenedioxybenzylamino)-5,6-cyclopenteno-[1]-benzo-
thieno-{2,3-d]-pyrimidin-2-yl}butyric acid;

4-[4-(3,4-methylenedioxybenzylamino)-5,6-cyclohepteno-[1]-benzo-
thieno-[2,3-d]-pyrimidin-2-yl]butyric acid,

4-[4-(3,4-methylenedioxybenzylamino)-6-methylithieno-[2,3-d}-
pyrimidin-2-yllbutyric acid, ethanolamine salt, m.p. 170°,

4-[4-(3,4-methylenedioxybenzylamino)-5,6-dimethyithieno-[2, 3-d]-
pyrimidin-2-yl]butyric acid,

4-[4-(3,4-methylenedioxybenzylamino)-6-ethylthieno-[2,3-d]-
pyrimidin-2-yllbutyric acid;

4-[4-(3,4-methylenedioxybenzylamino)-6-chlorothieno-{2,3-d]-
pyrimidin-2-yllbutyric acid;

5-[4-(3-chloro-4-methoxybenzylamino)-5,6,7,8-tetrahydro-[1]-benzo-
thieno-[2,3-d}-pyrimidin-2-yl]valeric acid, m.p. 165°; ethanolamine
salt, m.p. 112°,
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S&109%8/&' () | R&. SEAIARIE-D)ylvaleric acid,

5-[4-(3-chloro-4-methoxybenzylamino)-6-ethylthieno-[2,3-d}-
pyrimidin-2-yl]valeric acid, ethanolamine salt, mp 156°;

15
5-[4-(3-chloro-4-methoxybenzylamino)-6-chlorothieno-[2,3-d]-
pyrimidin-2-yl]valeric acid;

5-[4-(3,4-methylenedioxybenzylamino)-5,6,7 8-tetrahydro-[1]-benzo-
20 thieno-[2,3-d]-pyrimidin-2-yllvaleric acid,

5-[4-(3,4-methylenedioxybenzylamino)-5,6-cyclopenteno-[1]-benzo-
thieno-[2,3-d]-pyrimidin-2-yllvaleric acid,

’ 25 5-[4-(3,4-methylenedioxybenzylamino)-5,6-cyclohepteno-[1]-benzo-
thieno-[2,3-d]-pyrimidin-2-yllvaleric acid;

5-[4-(3,4-methylenedioxybenzylamino)-6-methylthieno-[2, 3-d]-
pyrimidin-2-yl]valeric acid, ethanolamine salt, m.p. 167°;
30

5-[4-(3,4-methylenedioxybenzylamino)-5,6-dimethylthienc-[2,3-d]-
pyrimidin-2-yl]valeric acid,

5-[4-(3,4-methylenedioxybenzylamino)-6-ethylthieno-[2,3-d}-
35 pyrimidin-2-yl]valeric acid,
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pyrimidin-2-yl]valeric acid,
7-[4-(3-chloro-4-methoxybenzylamino)-5,6,7,8-tetrahydro-[1]}-benzo-

5 thieno-[2,3-d]-pyrimidin-2-ylJheptanotc acid, ethanolamine salt, m.p.
130°;
7-[4-(3-chloro-4-methoxybenzylamino)-5,6-cyclopenteno-[1]-benzo-
thieno-{2,3-d]-pyrimidin-2-yl}heptanoic acid,

10
7-[4-(3-chloro-4-methoxybenzylamino)-5,6-cyclohepteno-[1]-benzo-

. thieno-{2,3-d]-pyrimidin-2-yljheptanoic acid;
7-[4-(3-chloro-4-methoxybenzylamino)-6-methylthieno-[2,3-d]-

15 pyrimidin-2-yl]lheptanoic acid;
7-[4-(3-chloro-4-methoxybenzylamino)-5,6-dimethyithieno-[2,3-d]-
pyrimidin-2-yllheptanoic acid;

20 7-[4-(3-chloro-4-methoxybenzylamino)-6-ethylthieno-{2,3-d]-

pyrimidin-2-yllheptanoic acid;

7-[4-(3-chloro-4-methoxybenzylamino)-6-chlorothieno-[2, 3-d]-
pyrimidin-2-yljheptanoic acid;

® =
7-[4-(3,4-methylenedioxybenzylamino)-5,6,7,8-tetrahydro-[1]-benzo-
thieno-[2,3-d]-pyrimidin-2-ylJheptanoic acid, ethanolamine salt, m p
137°;

30 7-[4-(3,4-methylenedioxybenzylamino)-5,6-cyclopenteno-[1]-benzo-
thieno-[2,3-d]-pyrimidin-2-yllheptanoic acid;

7-[4-(3,4-methylenedioxybenzylamino)-5,6-cycloheptenc-[1]-benzo-
thieno-[2,3-d]-pyrimidin-2-yljheptanoic acid;
35
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7-[4-(3,4-methylenedioxybenzylamino)-5,6-dimethylthieno-[2,3-d]-

5 pyrimidin-2-ylJheptanoic acid;
7-[4-(3,4-methylenedioxybenzylamino)-6-ethylthieno-[2,3-d]-
pyrimidin-2-yllheptanoic acid,

10 7-[4-(3,4-methylenedioxybenzylamino)-6-chlorothieno-[2,3-d]-

pyrimidin-2-yllheptanoic acid,

2-{4-[4-(3-chioro-4-methoxybenzylamino)-5,6,7,8-tetrahydro-[1]-
benzothieno-[2,3-d}-pyrimidin-2-yl]-cyclohexyl}acetic acid,

15
2-{4-[4-(3-chloro-4-methoxybenzylamino)-6-ethylthieno-[2,3-d]-
pyrimidin-2-yl]-cyclohexyl}acetic acid,;

2-{4-[4-(3,4-methylenedioxybenzylamino)-5,6,7,8-tetrahydro-[1]-
20 benzothieno-[2,3-d}-pyrimidin-2-yl]-cyclohexyl}acetic acid;

3-(4benzylamino-5,6,7,8-tetrahydro-[1]-benzothieno-[2,3-d]-pyrimidin-
2-ylhpropionic acid, ethanolamine salt, m.p. 126°;

". 25 4-(4benzylamino-5,6,7,8-tetrahydro-[1]-benzothieno-[2,3-d]-pyrimidin-
2-yhbutyric acid, ethanolamine salt, m.p. 133°,

5-(4benzylamino-5,6,7 8-tetrahydro-[1]-benzothieno-[2, 3-d]-pyrimidin-
2-yl)valeric acid, ethanolamine salt, m.p. 135°,

30
4-[4benzylamino-6-methylthieno-[2,3-d]-pyrimidin-2-yl]butyric acid,
ethanolamine salt, m.p. 165°;

5-[4benzylamino-6-ethylthieno-[2,3-d]-pyrimidin-2-yljvaleric acid,
35 ethanolamine salt, m p. 162°.
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stirred for one hour and subjected to conventional work-up, giving 3-[4-(3-
10 chloro-4-methoxybenzylamino)-5,6,7,8-tetrahydro-[1]-benzothieno-[2,3-d}-
pyrimidin-2-yl)propionamide

Example 4

15 1 equivalent of DMF and 1 equivalent of oxalyl chloride are dissolved in
acetonitrile at 0°. 1 equivalent of 3-[4-(3-chloro-4-methoxybenzylamino)-
5,6,7,8-tetrahydro-[1]-benzothieno-[2,3-d}-pyrimidin-2-yl]propionamide is
then added. The mixture is stirred for a further one hour. Conventional
work-up gives 3-[4-(3-chioro-4-methoxybenzylamino)-5,6,7,8-tetrahydro-

20 [1]-benzothieno-[2,3-d]-pyrimidin-2-yl]propionitrile.

Example 5
The following compounds are obtained analogously to Examples 1 and 2

6-[4-(3-chloro-4-methoxybenzylamino)-5,6,7,8-tetrahydro-[1]-benzothieno-
[2,3-d]-pyrimidin-2-yl]hexanoic acid, m p. 165°,

2-[4-(3-chloro-4-methoxybenzylamino)-5,6,7,8-tetrahydro-[1}-benzothieno-
30 [2,3-d]-pyrimidin-2-yl]propionic acid, ethanolamine salt, m.p 150°;

4-[4-(3-chloro-4-methoxybenzylamino)-5,6,7,8-tetrahydro-[1]-benzothieno-
[2,3-d]}-pyrimidin-2-yl]-2,2-dimethylbutyric acid, ethanolamine salt, m.p.
130°,

35
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5( ) 5—?&‘—(3-c%go—tg-}\ydroxybenzylam|no)-5,6,7,8-tetrahydro-[1 ]-benzothieno-

[2,3-d]-pyrimidin-2-yljvaleric acid, m.p. 179°,

5-[4-(3,4-dichlorobenzylamino)-5,6,7,8-tetrahydro-[1]-benzothieno-[2,3-d]-
pyrimidin-2-yljvaleric acid, ethanolamine salt m.p. 136°;
10

5-[4-(3-chloro-4-isopropyloxybenzylamino)-5,6,7 8-tetrahydro-[1]-benzo-
‘ thieno-[2,3-d]-pyrimidin-2-yllvaleric acid, ethanolamine salt, m.p. 118°;

2-[4-(4-(3-chloro-4-methoxybenzylamino)-5,6,7,8-tetrahydro-[1]-benzo-
15 thieno-{2,3-d]-pyrimidin-2-yl)phenyl]acetic acid, ethanolamine salt, m.p.

119°;

2-[4-(4-(3,4-methylenedioxybenzylamino)-5,6,7,8-tetrahydro-[1]-benzo-

thieno-[2,3-d}-pyrimidin-2-yl)phenyllacetic acid, m.p. 214.
20
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15 A mixture of 20 g of an active ingredient of the formula |, 20 g of an
antithrombotic with 100 g of soya lecithin and 1400 g of cocoa butter is
melted, poured into moulds and allowed to cool. Each suppository
contains 20 mg of each active ingredient.

20 Example C: Solution
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,HPO, - 12
H,0O and 0.1 g of benzalkonium chloride in 940 mi of bidistilled water. The
‘ 25 pH is adjusted to 6.8, and the solution 1s made up to 1 | and sterilised by
irradiation. This solution can be used in the form of eye drops

Example D: Ointment

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

Example E: Tablets

35 A mixture of 1 kg of an active ingredient of the formula I, 1 kg of an
antithrombotic, 4 kg of lactose, 1 2 kg of potato starch, 0.2 kg of talc and
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A solution of 1 kg of an active ingredient of the formula | and 1 kg of an
20 antithrombotic in 60 | of bidistilled water is sterile filtered, transferred into

ampoules, lyophilised under sterile conditions and sealed under sterile

conditions. Each ampoule contains 10 mg of each active ingredient

Exampile I: Inhalation spray
®

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

30 spray shot (about 0.1 ml) corresponds to a dose of about 0.14 mg of each
active ingredient.

Example A': Injection vials

35 A solution of 100 g of an active ingredient of the formula I, 100g of the
calcium antagonist and 5 g of disodium hydrogenphosphate in 3 | of
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bidistilled water is adjusted to pH 6.5 using 2N hydrochloric acid, sterile

filtered, transferred into injection vials, lyophilised under sterile conditions

and sealed under sterile conditions Each injection vial contains 5 mg of

each active ingredient.
Example B': Suppositories

A mixture of 20 g of an active ingredient of the formula 1, 20 g of a calcium
antagonist with 100 g of soya lecithin and 1400 g of cocoa butter is

10 melted, poured into moulds and allowed to cool. Each suppository
contains 20 mg of each active ingredient.

Example C': Solution

15 A solution is prepared from 1 g of an active ingredient of the formula |, 1 g
of a calcium antagonist, 9.38 g of NaH.PO, - 2 H,0, 28.48 g of Na,HPO, -
12 H,0 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 irradiation. This solution can be used In the form of eye drops.

20

Example D': Ointment

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

Q®

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, O 2 kg of talc and

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

35
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Example F': Coated tablets

Tablets are pressed analogously to Example E and subsequently coated
In a conventional manner with a coating of sucrose, potato starch, talc,
tragacanth and dye

Example G': Capsules

2 kg of an active ingredient of the formula | and 2 kg of a calcium antago-
nist 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

A solution of 1 kg of an active ingredient of the formula | and 1 kg of a
calcium antagonist in 60 | of bidistilled water is sterile filtered, transferred
Into ampoules, lyophilised under sterile conditions and sealed under
sterile conditions. Each ampoule contains 10 mg of each active ingredient.

Example I': Inhalation spray

14 g of an active ingredient of the formula | and 14 g of a calcium
antagonist are dissolved in 10 | of isotonic NaCl solution, and the solution
1s 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.

Example A": Injection vials

A solution of 100 g of an active ingredient of the formula |, 100g of the
prostaglandin or prostaglandin derivative and 5 g of disodium hydrogen-
phosphate in 3 | of bidistilled water is adjusted to pH 6.5 using 2N hydro-
chloric acid, sterile filtered, transferred into injection vials, lyophilised
under sterile conditions and sealed under sterile conditions. Each injection
vial contains 5 mg of each active ingredient.
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A solution is prepared from 1 g of an active ingredient of the formula l, 1 g
. of a prostaglandin or prostaglandin derivative, 9.38 g of NaH,PO, - 2 H,0,
28 48 g of Na,HPQ, - 12 H,0 and 0.1 g of benzalkonium chloride in 940 ml
of bidistilled water. The pH is adjusted to 6.8, and the solution 1s 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 0.1 kg of magnesium stearate 1s 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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SExample G": Capsules

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

A solution of 1 kg of an active ingredient of the formula | and 1 kg of a
prostaglandin or prostaglandin derivative in 60 | of bidistilied water is
sterile filtered, transferred into ampoules, lyophilised under sterile condi-
tions and sealed under sterile conditions. Each ampoule contains 10 mg of
each active ingredient.

Example I": Inhalation spray

14 g of an active ingredient of the formula | and 14 g of a prostaglandin or
prostaglandin derivative are dissolved in 10 | of 1sotonic 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.

C10
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20 where one of the radicals R' and R? is always # H.
R'and R®> together are alternatively alkylene having 3-5 carbon
atoms,
R®and R* are each, independently of one another, H, A, OH, OA
or Hal,
® o5 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 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
30 by -CH=CH-groups, or
1S -CeH4~(CH2)m-,
R® is cycloalkylalkylene having 6-12 carbon atoms,
R’ is COOH, COOA, CONH,, CONHA, CON(A), or CN,
A 1s alkyl having from 1 to 6 carbon atoms,
35 Hal is F, Cl, Brorl,
m is 1 or 2, and

n 1Is0,1,2o0r3,
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at least one calcium antagonist or
) at least one prostaglandin or prostaglandin derivative.

3. Pharmaceutical formulation according to Claim 2, comprising at least
one compound of the formula | according to Claim 2 in which
X 15 R® or R® which is substituted by COOH or COOA,
and/or physiologically acceptable salts and/or solvates thereof and at
10 least one antithrombotic.

. 4.  Pharmaceutical formulation according to Claim 2, comprising at least
one compound of the formula | according to Claim 2 in which
R'and R*> are each, independently of one another, H, A or Hal,
15 where at least one of the radicals R' and R? is always
# H,
R*and R* together are alkylene having 3-5 carbon atoms,
-0O-CH3-CH,-, -O-CH;-0O- or -O-CH,-CH»-0-,
X is R® or R® which is substituted by COOH or COOA;
20 and/or physiologically acceptable salts and/or solvates thereof and at
least one antithrombotic

5. Pharmaceutical formulation according to Claim 2, comprising at least
one compound of the formula | according to Claim 2 in which
’ 25 R'and R are each, independently of one another, H, A or Hal,
where at least one of the radicals R' and R? is always
#H,
R®and R* are each, independently of one another, H, A, OA or
Hal,
30 R*and R* together are alkylene having 3-5 carbon atoms,
-0O-CH,-CH,-, -O-CH,-0- or -O-CH,-CH>-0-,
X is R® or R®, each of which is substituted by COOH or
COOA,
n is1or2;
35 and/or physiologically acceptable salts and/or solvates thereof and at
least one antithrombotic.
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‘ benzothieno-[2,3-d]-pyrimidin-2-yl]butyric acid;
(c) 7-[4-(3,4-methylenedioxybenzylamino)-5,6,7,8-tetrahydro-[1]-
benzothieno-[2,3-d]-pyrimidin-2-yl]heptanoic acid,
15 (d) 7-[4-(3-chloro-4-methoxybenzylamino)-5,6,7,8-tetrahydro-[1]-
benzothieno-[2,3-d]-pyrimidin-2-yl]heptanoic acid,;
(e) 5-[4-(3-chloro-4-methoxybenzylamino)-5,6,7,8-tetrahydro-{1]-
benzothieno-[2,3-d]-pyrimidin-2-yl]valeric acid,
(fy  5-[4-(3-chloro-4-methoxybenzylamino)-6-methylthieno-[2,3-d]-
20 pyrimidin-2-yljvaleric acid,
(g) 4-[4-(3-chloro-4-methoxybenzylamino)-6-methylthieno-[2,3-d]-
pyrimidin-2-yl]butyric acid,;
(h) 4-[4-(3,4-methylenedioxybenzylamino)-6-methylthieno-[2,3-d)-
pyrimidin-2-yl]butyric acid,
‘ 25 (i) 2-{4-{4-(3-chloro-4-methoxybenzylamino)-5,6,7, 8-tetrahydro-[1]-
benzothieno-[2,3-d]-pyrimidin-2-yl]cyclohexyl-1-yl}acetic acid;
(k) 5-[4-(3,4-methylenedioxybenzylamino)-6-methylthieno-[2,3-d]-
pyrimidin-2-yljvaleric acid.

30 9 Pharmaceutical formulation according to Claim 8, comprising at least
5-[4-(3-chloro-4-methoxybenzylamino)-5,6,7,8-tetrahydro-[1]-benzo-
thieno-{2,3-d]-pyrimidin-2-yllvaleric acid, ethanolamine salt, and at
least one antithrombotic

35 10. Pharmaceutical formulation according to Claims 1 to 9, in which the
antithrombotic is selected from the group consisting of vitamin K
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reviparin, danaparoid, tinzaparin and sulodexnde.

16 13. Pharmaceutical formulation according to Clam 10, where the
thrombocyte aggregation inhibitors are selected from the group
consisting of ditazole, cloricromen, picotamide, clopidogrel,
ticlopidine, acetylsalicylic acid, dipyridamole, calcium carbassalate,
epoprostenol, indobufen, iloprost, abciximab, tirofiban, aloxiprin and

20 intrifiban.

14  Pharmaceutical formulation according to Claim 10, where the
enzymes are selected from the group consisting of streptokinase,
alteplase, anistreplase, urokinase, fibrinolysin, brinase, reteplase and

. 25 saruplase.

15. Pharmaceutical formulation according to Claim 10, where other
antithrombotic agents are selected from the group consisting of
defibrotide, desirudin and lepirudin.

30
16. Pharmaceutical formulation according to Claims 1-9, where the
antithrombotic is selected from the group consisting of blood platelet
glycoprotein receptor (lib/llla) antagonists.
35 17. Pharmaceutical formulation according to Claim 2, comprising at least

one compound of the formula |
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10 in which
R'and R? are each, independently of one another, H, A or Hal,
where one of the radicals R' and R? is always # H,
. R'and R* together are alternatively alkylene having 3-5 carbon
atoms,
15 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»-0O- or -O-CH,-CH,-O-,
X is R® or R®, each of which 1s monosubstituted by R’,

20 R® ts linear or branched alkylene having 1-10 carbon
atoms, in which one or two CH, groups may be replaced
by -CH=CH-groups, or
is -CeHs-(CH2)m-,

R® is cycloalkylalkylene having 6-12 carbon atoms,
® = R’ 1s COOH, COOA, CONH,, CONHA, CON(A), or CN,
A is alkyl having from 1 to 6 carbon atoms,
Hal is F, Cl, Brorl,
m is1or2, and
n is0,1, 2o0r3,
30 and/or physiologically acceptable salts and/or solvates thereof and at

least one calcium antagonist.

18. Pharmaceutical formulation according to Claim 17, comprising at
least one compound of the formula | according to Claim 17 in which
35 X 15 R®or R® each of which is substituted by COOH or COOA,;
and/or physiologically acceptable salts and/or solvates thereof and at
least one calcium antagonist.
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20 R®and R* together are alkylene having 3-5 carbon atoms,
-0-CH,-CH,-, -O-CH;-0- or -O-CH,-CH,-O-,
X is R® or R®, each of which is substituted by COOH or
COOA,
n is1or2;
‘ 25 and/or physiologically acceptable salts and/or solvates thereof and at

least one calcium antagonist.

21 Pharmaceutical formulation according to Claim 17, comprising at
least one compound of the formula | according to Claim 17 in which
30 R'and R® are each, independently of one another, H, A or Hal,
where one of the radicals R' and R? is always # H,
R'and R?* together are alternatively alkylene having 3-5 carbon
atoms,
R’and R* are each, independently of one another, H, A, OA or
35 Hal,
R’>and R® together are alternatively -O-CH,-O-,
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. 22. Pharmaceutical formulation according to Claim 17, comprising at
least one compound of the formula | according to Claim 17 in which
R'and R*  are each, independently of one another, H, A or Hal,

15 where one of the radicals R' and R® Is always = H,
R'and R? together are alternatively alkylene having 3-5 carbon
atoms,
R®and R*  are each, independently of one another, H, A, OH, OA
or Hal,
20 R®and R together are alternatively -O-CH,-O-,
X 1s R® which is monosubstituted by R’,
R® is linear or branched alkylene having 1-10 carbon
atoms or -CgH4-CH»-,
R’ is COOH or COOA,
‘ 25 A is alkyl having from 1 to 6 carbon atoms,
Hal is F, Cl, Brorl,
m Is 1, and
n IS 10r2;
and/or physiologically acceptable salts and/or solvates thereof and at
30 least one calcium antagonist.

23 Pharmaceutical formulation according to Claim 17, comprising at
least one compound of the formula | according to Claim 17 selected
from the group consisting of

35 (a) 3-[4-(3-chloro-4-methoxybenzylamino)-5,6,7,8-tetrahydro-[1]-
benzothieno-[2,3-d]-pyrimidin-2-yl]propionic acid;
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&kS7410 &YA09%W& (C) - /d‘&@&dw&t ermmn(-ylammo 56 -tetrahydro [11-
YRYLOWE! () - &YAOYIR farFoahieR

o/R0, 0, O - /R0, 0, 0,
oeoL0oRE: () - 8 o (J4- 4‘? T&%ﬁ%m iBfnglg %fa RS .
benzothleno [2 3-d]-pyrimidin-2-yl}heptanoic acid;
(e) 5-[4-(3-chloro-4-methoxybenzylamino)-5,6,7,8-tetrahydro-[1]-
benzothieno-[2,3-d]-pyrimidin-2-yl]valeric acid,
(f)  5-[4-(3-chloro-4-methoxybenzylamino)-6-methylthieno-[2,3-d]-
10 pyrimidin-2-yl]valeric acid;
(g) 4-{4-(3-chloro-4-methoxybenzylamino)-6-methylthieno-[2,3-d]-
. pyrimidin-2-yl]butyric acid,
(h)  4-[4-(3,4-methylenedioxybenzylamino)-6-methylthieno-[2,3-d]-
pyrimidin-2-yl]butyric acid;
18 (i) 2-{4-[4-(3-chloro-4-methoxybenzylamino)-5,6,7,8-tetrahydro-[1]-
benzothieno-[2,3-d]-pyrimidin-2-yllcyclohexyl-1-yl}acetic acid;
(k) 5-[4-(3,4-methylenedioxybenzylamino)-6-methylthieno-[2,3-d]-
pyrimidin-2-yl]valeric acid
and/or physiologically acceptable salts and/or solvates thereof and at
20 least one calcium antagonist

24. Pharmaceutical formulation according to Claim 23, comprising at
least 5-[4-(3-chloro-4-methoxybenzylamino)-5,6,7,8-tetrahydro-[1]-
benzothieno-[2,3-d]-pyrimidin-2-yl]valeric acid, ethanolamine salit,

. 25 and at least one calcium antagonist.

25. Pharmaceutical formulation according to Claims 2 and 17 to 24, in
which the calcium antagonist is selected from the group consisting of
selective and non-selective calcium antagonists.

30

26. Pharmaceutical formulation according to Claim 25, in which the
selective calcium antagonists are selected from the group consisting
of dihydropyridine derivatives, phenylalkylamine derivatives,

benzothiazepine derivatives and other selective calcium antagonists.
35
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32. Pharmaceutical formulation according to Claim 2, comprising at least

one compound of the formula |

® ©
25 (CH.,)
2’n
R2  HNT

30

In which
R'and R* are each, independently of one another, H, A or Hal,
where one of the radicals R* and R? is always = H,
35 R'and R® together are alternatively alkylene having 3-5 carbon
atoms,
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is -CsHa-(CH2)m-,

10 R® is cycloalkylalkylene having 6-12 carbon atoms,
R’ is COOH, COOA, CONH,, CONHA, CON(A), or CN,
. A is alkyl having from 1 to 6 carbon atoms,
Hal s F, Cl, Brorl,
m is1or2, and
15 n is0,1,20r3,

and/or physiologically acceptable salts and/or solvates thereof and at
least one prostaglandin or prostaglandin derivative

33 Pharmaceutical formulation according to Claim 32, comprising at
20 least one compound of the formula | according to Claim 32 in which
X is R® or R® each of which is substituted by COOH or COOA,;
and/or physiologically acceptable salts and/or solvates thereof and at
least one prostaglandin or prostaglandin derivative.

. 25 34. Pharmaceutical formulation according to Claim 32, comprising at
least one compound of the formula | according to Claim 32 in which

R'and R® are each, independently of one another, H, A or Hal,
where at least one of the radicals R' and R? is always

=H,
30 R*and R* together are alkylene having 3-5 carbon atoms,
-0-CH2-CHy-, -O-CH,-0O- or -O-CH,-CH,-0O-,
X 1s R® or R®?, each of which is substituted by COOH or
COOA;

and/or physiologically acceptable salts and/or solvates thereof and at
35 least one prostaglandin or prostaglandin derivative.
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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,
-0-CH,-CH,-, -O-CH»-0- or -O-CH,-CH»-0O-,

10 X is R® or R®, each of which is substituted by COOH or
COOA,
. n iIs1or2;

and/or physiologically acceptable salts and/or solvates thereof and at
least one prostaglandin or prostaglandin derivative

15
36. Pharmaceutical formulation according to Claim 32, comprising at
least one compound of the formula | according to Claim 32 in which
R'and R* areeach, independently of one another, H, A or Hal,
where one of the radicals R' and R? is always # H,
20 R'and R®> together are alternatively alkylene having 3-5 carbon
atoms,
R®and R* are each, independently of one another, H, A, OA or
Hal,
R®and R* together are alternatively -O-CH,-O-,
® 25 X 1s R® which is monosubstituted by R’
R® is linear or branched alkylene having 1-10 carbon
atoms or -CgH4-CHo-,
R’ 1s COOH or COOA,
A is alkyl having from 1 to 6 carbon atoms,
30 Hal is F, Cl, Bror|,
m is 1, and
n Is1or2;

and/or physiologically acceptable salts and/or solvates thereof and at

least one prostaglandin or prostaglandin derivative.
35
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atoms or H,-,
R’ is COOH or COOA,
A is alkyl having from 1 to 6 carbon atoms,
15 Hal isF, Cl, Brorl,

m is 1, and
n is1or2;

and/or physiologically acceptable salts and/or solvates thereof and at
least one prostaglandin or prostaglandin derivative.
20
38. Pharmaceutical formulation according to Claim 32, comprising at
least one compound of the formula | according to Claim 32 selected
from the group consisting of
(a) 3-[4-(3-chloro-4-methoxybenzylamino)-5,6,7,8-tetrahydro-{1]-
. 25 benzothieno-[2,3-d}-pyrimidin-2-yl]propionic acid,
(b) 4-[4-(3,4-methylenedioxybenzylamino)-5,6,7,8-tetrahydro-{1]-
benzothieno-[2,3-d]-pyrimidin-2-yl]butyric acid;
(c) 7-[4-(3,4-methylenedioxybenzylamino)-5,6,7 8-tetrahydro-[1]-
benzothieno-[2,3-d]-pyrimidin-2-yl]heptanoic acid;
30 (d) 7-[4-(3-chloro-4-methoxybenzylamino)-5,6,7,8-tetrahydro-[1]-
benzothieno-[2,3-d]-pyrimidin-2-yl]heptanoic acid;
(e) 5-[4-(3-chloro-4-methoxybenzylamino)-5,6,7,8-tetrahydro-[1}-
benzothieno-[2,3-d]-pyrimidin-2-yl]valeric acid,
(f)  5-[4-(3-chloro-4-methoxybenzylamino)-6-methylthieno-[2,3-d}-
35 pyrimidin-2-yl]valeric acid;
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40 Pharmaceutical formulation according to Claims 2 and 32 to 39, in
which the prostaglandin or prostaglandin derivative is selected from
the group consisting of alprostadil (PGE;), dinoprost (PGF,),

20 dinoprostone (PGE;), epoprostenol sodium (PGl,; prostacyclin
sodium), gemeprost, iloprost, latanoprost, misoprostol, sulprostone,
carboprost, thromethamin, dinoprost thromethamin, lipoprost,
metenoprost and tiaprost

. 25 41 Pharmaceutical formulation according to Claim 40, in which the
prostaglandin is PGE, or prostacyclin.

42. Pharmaceutical formulation according to Claim 40, in which the
prostaglandin is prostacyclin
30
43 Pharmaceutical formation according to one of the preceding claims,
comprising one or more excipients and/or assistants

44. Use of a pharmaceutical preparation according to one of Claims 1 to
35 43 for the preparation of a medicament for the treatment of angina,
high blood pressure, pulmonary hypertension, congestive heart
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failure (CHF), chronic obstructive pulmonary disease (COPD), cor
pulmonale, dextrocardiac insufficiency, atherosclerosis, conditions of
reduced patency of heart vessels, peripheral vascular diseases,
strokes, bronchitis, 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 44 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 5-[4-(3-chloro-4-methoxybenzy!-
amino)-5,6,7,8-tetrahydro-[1]-benzothieno-[2,3-d}-pyrimidin-2-yl]-
valeric acid, ethanolamine salt,

and

(b) an effective amount of an antithrombotic.

Use of 5-[4-(3-chloro-4-methoxybenzylamino)-5,6,7,8-tetrahydro-[1]-
benzothieno-[2,3-d]-pyrimidin-2-yl]valeric 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 5-[4-(3-chloro-4-methoxybenzyl-
amino)-5,6,7,8-tetrahydro-[1]-benzothieno-[2, 3-d]-pyrimidin-2-yl]-
valeric acid, ethanolamine salt,

and

(b) an effective amount of a calcium antagonist

Set (kit) consisting of separate packs of
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(a) an effective amount of 5-[4-(3-chloro-4-methoxybenzyl-
amino)-5,6,7,8-tetrahydro-[1]-benzothieno-[2,3-d]-pyrimidin-2-yl]-
valeric 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 prostaglandin or
prostaglandin derivative for the preparation of a medicament for oral
treatment of pulmonary hypertension, congestive heart failure (CHF),
chronic obstructive pulmonary disease (COPD), cor pulmonale
and/or dextrocardiac insufficiency.



