WO 02/18389 PCT/ EP01/ 08998 | Thi enopyrim dines *159159* The invention
relates to conpounds of the fornula I in which R and R2 are each,
|ndependenw(y02¢lf83@ne another, H A OH QOA N2 or Hal, PSTHEPOHMIIRY
together are alternatively aI kyl ene haV|1n_g 3-5 carbon atoms - 0- CH2- CH2-
-CH2- O CH2-, -0-CH2-0- or -0-CH2-CH2-0-, X is nono-R5- substituted R3 or
R4, R3 is I|near or branched al kyl ene haV| ng 1-10 carbon at

whi ch one or two CH2 groups may be replaced by -CH=CH grou Immwm lmNA
R4 is cycloal kyl or cycloal kyl al kVIléﬁépMﬁmlﬁlyeﬁ 12 car bon ato

O( CH2) n000H, O CH2) n0D0A, O CH2) nCONH2, O CHR) CO\IHA O(CH2) " coﬁ&‘é or

Q(CH2)"CN, 25 S(O m(CH2)"000H, S(O 0DA m( CH2) nCONH2yv-
S(O) m{ CHz) " GbRHAverdian el %ﬁé)‘ﬂ@@é@ﬁ@"}i?é %%61&% ml)s 0, 1 or 2, n i
lor 2 30Ais alkyl having 1 to 6 carbon atoms, and Hal mfﬂl ﬂﬂmﬂmmmm

I, and their physiologically acceptabl e galhs iand/ or sol vat

Pyrim A ne derivatives are disclosed, Spl e, in WO 99/ 55708y«
934321, EP 201 188 or WD 93/ Ol_EI510,4r.CH2

= |N Re I
10 S \N )\ X
in which
R'and R® are each, independently of one another, H, A, OH, OA, NO;
or Hal,
15 R'and R? together are alternatively alkylene having 3-5 carbon atoms,
-0-CH,-CH>-, -CH,-0-CH,-, -O-CH,-0O- or -O-CH,-CH;-O-,
X is mono-R°-substituted R® or R*,
R is linear or branched alkylene having 1-10 carbon atoms, in
which one or two CH, groups may be replaced by -CH=CH-
20 groups, O, NH or NA,
R* is cycloalkyl or cycloalkylalkylene having 5-12 carbon atoms,
R® is O(CH,),COOH, O(CH,),COOA, O(CH,),CONH.,
O(CH_),CONHA, O(CH,),CONA; or O(CH,).CN,
25 S(0)m(CH2)nCOOH, S(O)m(CH2):COOA, S(O)m(CH2)-CONH:,
S(0)m(CH2),CONHA, S(O)m(CH2),CONA; or S(O)m(CH2)sCN,
m is0, 1 or2,
n is 1 or2,
30 A is alkyl having 1 to 6 carbon atoms, and
Hal isF, Cl,Brorl,

and their physiologically acceptable salts and/or solvates.

35 Pyrimidine derivatives are disclosed, for example, in WO 99/55708,
EP 934321, EP 201 188 or WO 93/06104.



WO 02/'18389 PCT/ EP01/08998 2 5 The invention had the object of finding
novel conpounds having valuable properties, in particular those which can
used for tyooympswration of nedicanents. It has been fourrdVEre/0sdee
conpounds of the fornmula | and their salts and/or solvates have very

val uabl e pharmacol ogi cal properties and™are well tolerated. In particular,
they exhibit specific inhibition of cGWwW phosphodi esterase 10 (PDE V).

Qui nazol i nes having a cGW phosphodi esterase-inhibiting activity are

descri bed, fdhedruemian hagthe oheat ofdinding sevelxxmapeurgishaving vakiagle 37,

2106 (1994). | | ikl cah L;S@gfgpmpp@?@ &foride formula |
can be deterpﬁﬁggs’gp%ﬁﬁ%ﬂgﬁtﬁb(ﬂlcricbed, for exanp e,r ion WO 93/ 06104.

The affin- i MEAERMBRSc onpounds according to the invention for cGW and
CAMP phosphodi esterase is determ ned by neasuring their IC50 val ues

(concen 20 tration of .t Lnhpbi e | evie % 1 nhjki tion of the
enzyne % acti \ﬁ}ﬁ% Beqrﬁ] EOLE'& @Bmlﬁa%%ﬂggﬁ%]&btbgc@ﬁﬂvgc} %%Pt%ir{%él%e nzynes

i sol at ed by landier sattes bavé very ealaaplespharmactlagieal groperties andsiréchem

1971, 10, 313y @é? tef<periment can be carried out using a nodified batch
met hod of WJ. 2 ﬁom')son and MM Appl eman (Bi ochem 1979, 18, 5228). The
conpounds are therefore suitable for the treatnent of illnesses of the

car di ovascul ag paytsdudan they diibit spééific dsibitian of RBMIPipHiogphydiesitdaser t he
treat ment angé,g;tﬂer apyéyof i npot ence (erectile dysfunction). 30 35 The
corrpourﬂ& ar Y ernore suitable for the treatnment of angina, high blood
pressure, high pul nonary pressure, congestive heart failure, athero-

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

15
The biological activity of the compounds of the formula | can be deter-
mined by methods as described, for example, in WO 93/06104. The affin-
ity of the compounds according to the invention for cGMP and cAMP
phosphodiesterase is determined by measuring their ICsp values (concen-

20 tration of the inhibitor needed to achieve 50% inhibition of the enzyme
activity).
The determinations can be carried out using enzymes isolated by known
methods (for example W.J. Thompson et al., Biochem. 1971, 10, 311). The
experiment can be carried out using a modified batch method of W.J.

25 Thompson and M.M. Appleman (Biochem. 1979, 18, 5228).

The compounds are therefore suitable for the treatment of ilinesses of the
cardiovascular system, in particular cardiac insufficiency, and for the
treatment and/or therapy of impotence (erectile dysfunction).
30
The compounds are furthermore suitable for the treatment of angina, high
blood pressure, high pulmonary pressure, congestive heart failure, athero-
sclerosis, conditions involving reduced passage through heart vessels,
peripheral vascular diseases, strokes, bronchitis, allergic asthma, chronic
35 asthma, allergic rhinitis, glaucoma, irritable bowel syndrome, tumours,



sclerosis, conditions involving reduced passage through heart vessels,

peri pheral vascul ar di seases, strokes, bronchitis, allergic asthm, chronic
asthma, al weye@ssohi nitis, glaucoma, irritable bowel syndPEREPOL/8RIrs, WO
02/ 18389 PCT/ EP01/ 08998 3 renal insuffigiency, liver cirrhosis and for the
treatnment of femal e sexual disorders. The use of substituted
pyrazol opyri m di nones for the treatnment of inpo- 5 tence is described, for
exanpl e, in WD 94/28902. The conpounds are effective as_inhibitors of
phenyl ephr i neenal dgsdticiensy, livereirihass and &frtbaére@ém@nheéf@maﬂ? &6%¥at i ons of
rabbits. Thi gidey@@0i cal action can be denonstrated, for exanple, by the
nmet hod described by 10 F. Holnmguist et al. in J. Uol., 150, 1310-1315
(1993). The inhibition of the contraction denonstrates the effectiveness of
the conmpounTseaseasiciubgtituted pgrazolepyrintdinooes tfortherteeatmenk oflinopo- r eat ment

of i otencg?qégsqéﬁaﬁggﬁggfg;(aﬁblé t?ﬁv{lergwbg?d)z can be enpl oyed as

medi canent a nts Tn-ndman and veterinary medicine. They can
furthernore be enployed as internediates for the preparation of further

nmedi canent i i i i . . ! ahas 1ot he
conpounds of q?%eéﬂf?%l?élngfd;sd%r%g]f?ctneg aBhBhibReeNbf SReriiestirtieiduceelcahes

) r to a process fo epar.ati on, of
conpounds of tRAGHORS HFHEPTRUE %@UP%UHQP?"(P”@'%W 1ra§E§thygi@ggp§!
char act er i segctitn chatbe2derdbnfbatel, for examplebyothetrhethodrdescaibed byl in whi ch
™ or gf;&def LR gVt eRAF it u! BrSP, 158 135bl315 (o8h) @ reactive esterified
The inhibition of the contraction demonstrates the effectiveness of the
compounds according to the invention for the therapy and/or treatment of

impotence.

15 The compounds of the formula | can be employed as medicament active
ingredients in human and veterinary medicine. They can furthermore be
employed as intermediates for the preparation of further medicament
active ingredients.

20 The invention accordingly relates to the compounds of the formula | and to
a process for the preparation of compounds of the formula | according to

Claim 1 and their salts,

characterised in that

25

a) a compound of the formula Il

L
30 Z "N il
I
"
NN

in which

X is as defined above,
35

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



WO 02/°18389 PCT/ EP01/08998 -4 5 10 15 20 25 30 is reacted with a conpound
of the fornula Il H2ZN CH2 Il in which R and R2 are as defined above, or
b) a radi c{lo ¢9/igsgoa conpound of the fornula | is convert e@CImPO1/080®t her
radi cal X by, for exanple, hydrolysi ng_gn ester group to a COOH group or
converting a COOH group into an amde or into a cyano group, and/or in that

a conpound of the fornmula | is converted into one of its salts. Above and
below, the radicals Rl, R2, R3, R4, R5, X and L are as defined wunder the
formulae I, Il and I'l1l, unless expressly stated otherwi se. A is alkyl

having 1-6 cggh%ts&ﬁwﬂga %‘?}n%&%@gﬂ!‘%gt)%ml e, alkyl is preferably

unbranched and ha carbon atons and is preferably

met hyl, ethyl or propyl, furthernmore preferably isopropyl, butyl,

i sobutyl, sec-butyl or tert-butyl, K /8 50 n-pentyl, neopentyl, isopentyl
or hexyl. Ais furthernore YN\ng 2-6 carbon atons, for exanple
vinyl & propenyl. Ais further Y/ hal ogenat edllal kyl radical, such as,
for exanpl e, trifluoréﬁiihyl. nono- R5-substituted R3 or R4 radical

in which
10 R' and R? are as defined above,
or

b) a radical X in a compound of the formula 1 is converted into
15 another radical X by, for example, hydrolysing an ester group to a COOH
group or converting a COOH group into an amide or into a cyano group,

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

20
Above and below, the radicals R, R?, R®, R*, R®, X and L are as defined

under the formulae I, Il and Ili, unless expressly stated otherwise.

A is alkyl having 1-6 carbon atoms.
In the above formulae, alkyl is preferably unbranched and has 1, 2, 3, 4, 5
25 or 6 carbon atoms and is preferably methyl, ethyl or propyl, furthermore
preferably isopropyl, butyl, isobutyl, sec-butyl or tert-butyl, but also
n-pentyl, neopentyl, isopentyl or hexyl.
A is furthermore alkeny! having 2-6 carbon atoms, for example vinyl or
propenyi.
30 A is furthermore a halogenated alkyl radical, such as, for example,
trifluoromethyl.

X is a mono-R3-substituted R® or R* radical.

35 R is a linear or branched alkylene radical having 1-10 carbon atoms,
where the alkylene radical is preferably, for example, methylene, ethylene,



35 R3'is a linear or branched al kyl ene radical having 1-10 carbon atons,
where the al kylene radical is preferably, for exanple, nethylene, ethylene,
WO 02/ 1838Qd62f¥sbdd01/ 08998 -5 propyl ene, isopropyl ene, bwcgiEPO£)8998

| sobutyl ene, sec-butylene, pentylene, L, 2- or 3-nethylbutylene, 1,1- ,
1,2- or 2,2-dinethyl propyl ene, 1-ethyl- "propyl ene, hexylene, 1- , 2-, 3- or
4- met hyl pentylene, 1,1- , 1,2-, 1,3-, 2,2-, 2,3- or 3,3-dinethylbutyl ene,
1- or 2-ethyl butylene, 1-ethyl-1 -nethyl 5 propyl ene,

1- et hyl - 2- nepropytens yiseprepylene, butyienel isobutyleneesen pulyiang esatyleng.near or

branched hepyyl£ng. 3 fkiIBi§lerROAY]-ene208r decdiniiRylpftbyiénd, Uréfhgl-mor e, for

exanpl e, but-2-enylene or -3-.enyl ene Ve particul ar preference is given
to met hyl enePrQﬂwm%ﬁ@,xylﬂ”@pﬁreg‘e' é‘r or #51 F’é'&?@n{’a@‘?@%é’ b 3§1kyl al kyl ene
hav: n% 5- |12 ??—P@S%mi—dim&ﬁ)ﬂba&meine,ﬂgerXetll'ﬂylbplty&en@,ybbWt-mbﬂMhyl ene,
cycl ohexyl e ne exyle e y ;

cycl oh§<yl buf?{ﬁ(@/ﬁ%f?é'ﬁfrgﬁg’?'grméhﬁ}ﬁ?%@@ec}@r 'a&lx??ﬂ g["i@ﬁ&@@?@%% ng 5-7
car bon at ons lin€@gcoobrahshed kheptylane, fantylerenmonylens of deeylepe., cycl ohexyl or
g)(/(é)l) (r)%e_lg%_ld&g? ?@Iﬁr%,@&xa@%‘qﬁ%@%& r%&e:raﬁ Iy IEe @ or Br but al so

| . The radi cMesy rartigptpriorefasoner is givan te getylepes ‘Péb’lﬁ,ﬁ\e: RFRPYARRE BF ef er abl v

| ocated in tlb@lty'ien@.r 4-position of the phenyl ring. They are, for exanple,
in each case i'ndependently of one another, H OH alkyl, F, C, Br or | or

25 togétoner are al kyl ene, such as, for exanple, propylene, butylene or
pentyl ene, f R*iseycoalkykikyéensbaxing 5+82 oarsoredioms; prefecably| fonexaoxy. They

are preferabl ' , gﬁ@%ﬂ nmet h- oxy,
et hoxy or pr ped>a<cj’.%8M®%&$%ﬁ§o®%%yli@ﬁgﬁgﬁ’ ?)E)&érrr‘sa yg@g?és or, for
exanpl e, al coyoloapsypraptienaer eyalehexylbutgienton, al | radical s which occur
more than ongg ;ganeRtativefledydiGakyIOpretefdolf Ralingi5- cafich bt Cymst of one

anot her . _
alkyl is, for example, cyclopenty!, cyclohexy! or cycloheptyl.

R® is preferably, for example, OCH,COOH, OCH,COOA, S(0)»CHCOOH
or S(O)mCH.COOA.

20 Hal is preferably F, Cl or Br, but also |.

The radicals R' and R may be identical or different and are preferably
located in the 3- or 4-position of the phenyl ring. They are, for example, in
each case independently of one another, H, OH, alkyl, F, Cl, Bror | or

25 together are alkylene, such as, for example, propylene, butylene or
pentylene, furthermore ethyleneoxy, methylenedioxy or ethylenedioxy.
They are preferably also in each case alkoxy, such as, for example, meth-
oxy, ethoxy or propoxy.

30 The term solvates is taken to mean hydrates or, for example, alcoholates.

For the entire invention, all radicals which occur more than once may be
identical or different, i.e. are independent of one another.

35 Accordingly, the invention relates in particular to the compounds of the
formula | in which at least one of the said radicals has one of the preferred



35 Accordingly, the invention relates in particular to the conpounds of the
formula I in which at |east one of the said radicals has one of the
preferred WO 2218389389 PCT/ EP01/ 08998 6 5 10 neani ngs i ndi eEIéEPORbEMe. Sone
preferred groups of conmpounds may be eépressed by the follow ng
sub-formulae la to If, which conformtothe fornmula |I and in which the
radi cal s not designated in greater detail are as defined under the formula
I, but in which inla Xis R3 which is substituted by O CH2)" OOOH

O( CH2) nO0OA, rr@(aamgmmmed epmﬁmmeferr@p@myps obHpmpeLIngs C1y) beN,

S(O CH2 . 2) NCONHA,
SE O; 2(’( CHZ% n(;g%'e‘sse&) the @mmg%@:ﬁ fortnAas(IGH8)IN WHNH confefrtathé2) n

O are e | ndependent |y
of one anot hMyigj an Qr%%ﬁe r%m/gle Qogée%!ﬂf‘%tﬁd ig gt %%@f%?[]ﬁ tﬁﬁp
O CH2) n000H, deﬁhwahdeﬂ%foﬁh@en( cujri'whicbH or  S(O m( CH2) nO00A; 20 25 in
Ic Rl and R2 are each, independently of one another, Hal, OHor OA X is
R3 whi IS substitut ed by O(CHZ) n000OH, Q(CH2)" CCDA S(O m( CH2) nOOOH or
S(Onm(CH)notoke RX is met hylsdﬂewhemhyIselbetrturteq)by)@(%hé.ﬁ@ Hd R and R2

o SRT ndebendently o obgcagpoia, opbaftoN, ORoHCONHR ogether
0] CHZ)nCdNAz or O(CH,),CN, S(O)n(CH2),COOH,
S(O)m(CH2).COO0A, S(O)m(CH2),CONH;,
10 S(O)m(CH2).CONHA, S(O)n(CH2),CONA; or
S(O)m(CH2):CN;

inlb R'andR®* are each, independently of one another, Hal, OH or
OA,
15 X is R® which is substituted by O(CH.),COOH,
O(CH_),COOA, S(O)m(CH2),COOH or
S(O)m(CH2).COOA,;

inlc R'andR® are each, independently of one another, Hal, OH or

20 OA,
X is R® which is substituted by O(CH,),COOH,
O(CH3),COOA, S(O)m(CH2),COOH or
S(0)m(CH2).COOA,
R® is methylene, ethylene or propylene;
25

inld R'andR?® are each, independently of one another, Hal, OH or
OA,
R'and R®> together are alkylene having 3-5 carbon atoms,
"O‘CHQ'CHZ', -O-CHz-O- or -O-CHz-CHz-O,

30 X is R® which is substituted by O(CH.),COOH,
O(CH,),COOA, S(O)m(CH,),COOH or
S(0)m(CH2),COOA,
R® is methylene, ethylene or propylene;
35 inle R'andR® are each, independently of one another, H, Hal, A,

NO,, OH or OA,



- O CH2- CH2-,
O(CH2) , 000H,

-OCH2-O or -OCH2-CH2-O, 30 Xis R3 which is substituted by

O( CH2) n000A, S(O) m( CH2) nCOOH or  S(O) m( CH2) "000A, R3 is

met hyl ene, wej dayigggde or propylene; 35 in le R and R2 are @aa/EP01/08998
i ndependently of one another, H, Hal, A, NO2, OH or CA WO 02/18389

PCT/ EP01/ 08998 7 R and R2 toget her are7aI kyl ene having 3-5 carbon atons,
-OCH2-0O or -OCH2-CH2-O, 5 Xis R3 which is substituted by

- O CH2- CH2-,
O CH2) nO0OH,

met hyl ene, et hyl enR' @anddRopylogetherarealiylene havingry5 casb@aaluRS at ons or

Q(CH2) " COQA, S(O) ( CH2) nO0OH or ~ S( O m( CH2) n000A, R3 i

CF3; inlf R and R2 are eacg? a@d@p@ndgj% @jo,o_rqy_gqaﬂo@hg.o H, Hal,

N2, OH or CA, R and R2 toge

r-are -

S

A

10

2-0-, X R3
which is substitut&d by O CHE)'ﬁO‘Ublqh 'SGP@F@)"FRQ)B)&O( CIM) ., 000H olrS

S(O) m( CH2)

havi ng 1-6 carbon atons or
and/ or ol vates. 20 25 30 Th

starting material sRPor theiris metmdﬂrm ietiylene or ipropydene,i on,
met hods known per

the formula | and al so the

st andard wor ks, sucCh as

10

15

20

25

30

35

inf R'andR? are each, independently of one another, H, Hal, A,

NO,, OH or OA,

R'and R? together are -O-CH,-0O- or -O-CH,-CH,-O-,

X is R® which is substituted by O(CH,),COOH,
O(CH),COOA, S(O)m(CH2).COOH or
S(0O)m(CH2).COOA,

R® is methylene, ethylene or propylene,

A is alkyl having 1-6 carbon atoms or CFs;

and their physiologically acceptable salts and/or solvates.

The compounds of the formula 1 and also the starting materials for their
preparation are, in addition, prepared by methods known per se, as
described in the literature (for example in the standard works, such as
Houben-Weyl, Methoden der organischen Chemie [Methods of Organic
Chemistry], Georg-Thieme-Verlag, Stuttgart), to be precise under reaction
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 men-
tioned here in greater detail.

In the compounds of the formulae Il or 1ll, R', R* and X have the 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,
furthermore also 2-naphthalenesulfonyloxy).

CODA, 15 R3 is Qyﬂz)gceogtswmemyncmmﬂﬁrene A is al kyl
g_\ physi ol ogi cal |y acceptable salts

prepared by
e, as  depchichathiifg 1P chidor Abkistor(@ey exanple in the



Houben- Wyl , Met hoden der organi schen Chem e [ Met hods of Organic

Chem stry], GCeorg-Thiene-Verlag, Stuttgart), to be precise under reaction
condi'ti onswihéwiassr e known and suitable for the said reactPiCayEPo1/a9e8 can

al so be nade here of variants which aregknown per se, but are not nen-
tioned here in greater detail. In the conpounds of the formulae Il or |11,
R, R2 and X have the neanings indicated, in particular the preferred
meani ngs indicated. If L is a reactive esterified OH group, this is

preferably allTkglcomgamdsodfithe fiervmulg | ap prafeasably eopktanaddeiereasting
met hyl sul f O“XBHT&S}m% fo@w% ﬁiﬂh\wy'vﬂﬁﬁco iRk 6 th@ feAhtraNat oms (pref erabl y
to vyl su t her r

phenyl - or p- onyl oxy, ur e al so 2- napht hal enesul f onyl oxy).
35 WD 02/ 18389 PCT/ EP01/ 08998 8 The conpounds of the fornmula | can

prefer agl y ?ﬁtdﬁﬁr?b,nmbl @mlrtli@mtal | ;Eétgals canfisoes farimddia Situr by het isblatingh |
conpounds o e for alll. 1f desire e : . an al so
benFor Ped | nt@mﬁr%@%fechwﬂ'%%& %Utt'ﬁ%ﬁ%r‘gﬁﬁé{eﬂg(&@%ﬁhﬂ%ﬁr e, but

]icnsteiad : mmmmiytmmemnpmmdmnhélﬁmmla linto the compounds of the
ormula I. nd. ; reaction

st epwi se. 1(?61’2-{?%0&2‘%?[?%@&5'? ésréésnééagggrp%t&dﬁg" ttct)'?e t?ﬁéeét?bg(r)é{rrgﬁj‘g’&ﬁ' and IIIOI are

general ly known. If they are not known, they can be prepared by methods
known per SeTheCﬁanmgr&ﬁngéuﬁdseofftﬁérfyﬂmblu aad libaregénérafig knbah. fxanpl e,
ndi n

R S L A S
(Bur. J. Med.Corfpeunds23F théFaridiadBean beyobtaiaet fon exatripl&@@8 thaherre-
ot e eoDPSRAR B ARE A, Beler el SR MRt oefuae

tives and CN-substituted alkylenecarboxylic acid esters (Eur. J. Med.

Chem. 23, 453 (1988)), by reaction with POCls.

15 The hydroxypyrimidines are prepared either by dehydrogenation of corre-

sponding tetrahydrobenzothienopyrimidine compounds or by the cyclisa-

tion of 2-aminobenzothiophene-3-carboxylic acid derivatives using alde-

hydes or nitriles, which is conventional for the preparation of pyrimidine

derivatives (for example Houben-Weyl ESb/2).

20
In detail, the reaction of the compounds 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°, prefera-
bly between 20 and 100°.

25

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,

30 dimethylamine, pyridine or quinoline or of an excess of the amine compo-
nent, may be favourable.

Examples of suitable inert solvents are hydrocarbons, such as hexane,

petroleum ether, benzene, toluene or xylene; chlorinated hydrocarbons,
35 such as trichloroethylene, 1,2-dichloroethane, tetrachloromethane,

chioroform or dichloromethane; alcohols, such as methanol, ethanol, iso-



tion of 2-am nobenzot hi ophene-3-carboxylic acid derivatives using al de-
hydes or nitriles, which is conventional for the preparation of pyrimdine
deri vati vegd é@fgs@xanpl e Houben-Weyl E9b/2). In detail, threwEmebson of the
conmpounds of the fornula Il with the co pounds of the formula Il is
carried out in the presence or absence of an inert solvent at tenperatures
bet ween about -20 and about 150, prefera- bly between 20 and 100. The

addi tion of an acid-binding agent, for exanple an alkali or alkaline earth
met al hydr ox paeparcé ienepanchrn-butandd ontere-botanahrthers, sarch asrdiethieak aci d
of the al kali - ' i o) i odi um or
cal cium or tb Hg'i"ra ﬁrgﬁﬁoﬁﬁéaﬁﬁl?%t@ nlréf%gégﬁggghugggl ?’l %élléf;tm'aﬁz, 30

di met hyl am neuchpsiedhylene glyeel manometdy! airmanoeidyatbener eftylens g celormo-
Eegh my be i féMeﬁ(diEWﬁ)! Rétoﬁbs,sslhdrﬁé% éceﬂ@ﬁétorﬂjﬂta@dtiﬁ? amides, |
ydrocar bons, such as, hexan et rol eum et her enzen 0 r xyl ene;
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ether, diisopitophenzenaeestersisushyas ethyk acetateey midtumoetine: said $ebl et her s,
such as ethylgpg gl ycol nononethyl or nonoethyl ether or ethylene glycol

di ret hyl ether (diglyne); ketones, such as acetone or butanone; am des,
such aslOacet ani de, di net hyl acet ami de, N-rmet hyl pyrrolidone or dinethyl -
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15 water, water/THF or water/dioxane at temperatures between 0 and 100°.
Carboxylic acids can be converted into the corresponding carboxylic acid
chlorides, for example using thionyl chloride, and these can be converted
into carboxamides. Elimination of water therefrom in a known manner
gives carbonitriles.
20
An acid of the formula | can be converted into the associated acid-addition
salt using a base, for example by reaction of equivalent amounts of the
acid and the base in an inert solvent, such as ethanol, followed by evapo-
ration. Suitable bases for this reaction are, in particular, those which give
25 physiologically acceptable salits.
Thus, the acid of the formula | can be converted into the corresponding
metal salt, in particular alkali metal or alkaline earth metal salt, or into the
corresponding ammonium salt using a base (for example sodium hydrox-
ide, potassium hydroxide, sodium carbonate or potassium carbonate).
30 Also suitable for this reaction are, in particular, organic bases which give
physiologically acceptable salts, such as, for example, ethanolamine.

On the other hand, a base of the formula | can be converted into the asso-

ciated acid-addition salt using an acid, for example by reaction of equiva-
35 lent amounts of the base and the acid in an inert solvent, such as ethanol,

followed by evaporation. Suitable acids for this reaction are, in particular,



cyano ‘group to give a COOH group. Ester groups can be saponified, for
exanpl e, using NaOH or KOH in 15 water, water/THF or water/di oxane at
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with physmloglcally unacceptable acids, for example picrates, can be used

for the isolation and/or purification of the compounds of the formula 1.
15
The invention furthermore relates to the use of the compounds of the
formula | and/or their physiologically acceptable salts for the production of
pharmaceutical preparations, in particular by non-chemical methods. They
can be converted into a suitable dosage form here together with at least
20 one solid, liquid and/or semiliquid excipient or assistant and optionally in
combination with one or more further active ingredients.

The invention also relates to medicaments of the formula [ and their
physiologically acceptable salts as phosphodiesterase V inhibitors.

25
The invention furthermore relates to pharmaceutical preparations com-
prising at least one compound of the formula | and/or one of its physiologi-
cally acceptable salts.

30 These preparations can be used as medicaments in human or veterinary

medicine. Suitable excipients are organic or inorganic substances which
are suitable for enteral (for example oral), parenteral or topical administra-
tion and do no react with the novel compounds, for example water, vege-
table oils, benzyl alcohols, alkylene glycols, polyethylene glycols, glycerol
35 triacetate, gelatine, carbohydrates, such as lactose or starch, magnesium
stearates, talc or vaseline. Suitable for oral administration are, in particu-



such as hydrochloric acid or hydrobrom c acid, phosphoric acids, such as
ort hophosphoric acid, or sulfamc acid, furthernore organic acids, in par-
ticul'ar al iwhepyissse al i cyclic, araliphatic, aromatic or hetP€TEPPLPFNES
nonobasi ¢ or pol ybasic carboxylic, sul{pnic or sulfuric acids, for exanple
formc acid, acetic acid, propionic acid, pivalic acid, diethylacetic
acid, malonic acid, succinic acid, pinelic acid, fumaric acid, naleic
acid, lactic acid, tartaric acid, malic acid, citric acid, gluconic acid,
ascor bi ¢ aci tar, tabietsi pills, eeatad tabletsnicapsyigs cPAWHSSS, g@r}ﬁ,ﬁ%_sygqps,

et hanesul fonhﬁcé’é?btj ropisha0RabIS Yorf @il cmhidistraBohile suppositorasyshitni ¢ aci d,
benzenesul foni ¢ aci

. p-tql | f oni d . d
P eulfoni ¢ dblefr paremalA ATInRlA e 26 s0Lgns SPRIP AR ATERER o cal 1
unglccept abl fe_aqgia_das sbmu?ns,afmuhermbm suspensians, beulisiods of implehts, iand! at i on
and/or purificatio . ! . ' [

Furt hedor e sttabBdof ioricH FRIBHS i binkRentst LS brpdfelhe | 00
their physi olnoyetedmpoundsemeytaiso ballyephilised ard fietaseitaghlygphilisates

phar maceut i C@segf ﬁ)‘?%&ﬁh’ip‘?é‘,isf?g m%eﬂ? b SHre6f iRjechiBn prsaratiohs THidprkpa- They

can be converted Into a su osage form here together wth at | t
one sol i d, |iraiers kdigaded &y be i Sﬁaépﬁf%rﬁo”ﬂﬂ”%ﬁ%ﬁtaﬂ{s’ SHED Bgt i oﬁglsl y
I In corrFi Pat iutmideirgg ﬁége%tiv’?s,esﬁébi]!ismrallr&udbﬂ wettingoagstite rersulsifiees,i nvent i on
al so rel ates I C nts, of the for | ' ol |
accept alfl e séaﬁ§q§%mﬁagg'ﬂﬂ§ﬁ?Qgpﬁ?'ﬁfée%ﬁfr%hbﬁi ords&?%cee s!?%é@'rr] itggin‘aa d
furthernore rflevatuesandlop bgiumatibuof fothepaete imgredientsofar gxample @ngtorf east

one conpound t armula | and/or one of its physiologi- cally
accept abl e se{ﬁ{’re \n%(sﬁ'%'ese preparations can be used as nedi canents in hunman

or veterinary nedicine. Suitable excipients are organic or inorganic
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the invention are used in particular in the treatment of ilinesses of the car-
diovascular system and for the treatment and/or therapy of impotence.

20
The invention relates to the use of the compounds of the formula | and
their physiologically acceptable salts and/or solvates for the preparation of
a medicament for the treatment of angina, high blood pressure, high pul-
monary pressure, congestive heart failure, atherosclerosis, conditions

25 involving reduced passage through heart vessels, peripheral vascular dis-
eases, strokes, bronchitis, allergic asthma, chronic asthma, allergic rhini-
tis, glaucoma, irritable bowel syndrome, tumours, renal insufficiency, liver
cirrhosis and for the treatment of female sexual disorders.

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

35 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



5 10 15 20 lar, tablets, pills, coated tablets, capsules, powders,
granul es, syrups, juices or drops, suitable for rectal adm nistration are
Supposi t or warsey/mass - abl e for parenteral administration arETHEHOWISORS,
preferably oil-based or aqueous solutigmns, furthernore suspensions,
emul sions or inplants, and suitable for“topical application are ointnents,
creans or powders. The novel conpounds nay al so be |yophilised and the
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per
357 ml of cyclohexanone are added dropwise at room temperature to a
suspension of 115 g of sulfur and 300 mi of methyl cyanoacetate in 500 mi
of methanol. 350 ml of diethylamine are then slowly added, during which
20 the temperature is held at a maximum of 50°. The mixture is stirred for a
further 12 hours and cooled to 4°, and the crystals are separated off and
washed with ice-cold methanol. Drying gives 580 g of methyl 2-amino-
4,5,6,7-tetrahydrobenzo[b]thiophene-3-carboxylate ("AA"), m.p. 130°.

25 40 ml of chloroacetonitrile are added to a solution of 106 g of “AA” in
600 mi of dioxane, and HCI is passed in at 40-50° for 3 hours with stirring.
The mixture is stirred for a further 2 hours, the solvent is removed, and the
mixture is subjected to conventional work-up, giving 125 g of 2-chloro-
methyl-5,6,7,8-tetrahydro-3H-benzo[4,5]thieno[2, 3-d]pyrimidin-4-one

30 ("AB"), m.p. 285-286°.

1.7 g of sodium hydride (50% suspension) are added to a solutionof 5.0 g
of “AB” and 2.8 g of butyl glycolate in 100 mi of THF, and the mixture is
refluxed for 3 hours. The solvent is removed, and the mixture is subjected
35 to conventional work-up, giving 5.0 g of butyl (4-ox0-3,4,5,6,7,8-hexa-
hydrobenzo[4,5]thieno[2,3-d]pyrimidin-2-yimethoxy)acetate ("AC").



dosage unit. The daily dose is preferably between about 0.02 and 10 ng/ kg
of body weight. However, the specific dose for each patient depends on a
wi de vari etwo @fisdsdctors, for exanple on the efficacy of treT/EPS1/8890%ificC
conpound enpl oyed, on the age, body V\BI%‘I'[ general state of health, sex,
on the diet, on the tinme and nethod of adm nistration, on the WO 02/18389
PCT/ EP01/ 08998 -12 excretion rate, nedi canent conbi nati on and severity of
the particular ill- ness to which the therapy applies. Oral adm nistration
is preferred. Above and below, all tenperatures are given in C. In the
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bonmbardnent) (MtH)+ 15 20 25 30 35 Exanple 1 357 ml of cycl ohexanone are
added dropwi se at roomtenperature to a suspension of 115 g of sulfur and
300 nl of neEX@MPi§Anoacetate in 500 M of methanol. 350 ni of

di et hylam ne are then slowy added, during which the tenperature is held
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15 Example 3

A solution of 4.5 g of "AD" and 4.5 g of 3-chloro-4-methoxybenzylamine in
30 mi of 1-methylpyrrolidone is heated at 100° for 1 hour. The solvent is
removed, and the mixture is subjected to conventional work-up, giving

20 1.8 g of butyl [4-(3-chloro-4-methoxybenzylamino)-5,6,7,8-tetrahydro-
benzo[4,5]thieno[2, 3-d]pyrimidin-2-yImethoxylacetate.

The compound butyi [4-(3-chloro-4-methoxybenzylamino)-5,6,7,8-tetra-
hydrobenzo[4,5]thieno[2,3-d]pyrimidin-2-ylethoxy]acetate is obtained
25 analogously from “AE”.

Analogous reaction of

3,4-methylenedioxybenzylamine,

30 3,4-dimethoxybenzylamine,
4-methoxybenzylamine,
3,4-dichlorobenzylamine,
4-chlorobenzylamine,
4-methylbenzylamine,

35 4-fluorobenzylamine,
benzylamine,



600 m ' of dioxane, and HCl is passed in at 40-50 for 3 hours with stirring.
The mxture is stirred for a further 2 hours, the solvent is renoved, and
the 'm xtuigy hH1838sbj ected to conventi onal work-up, givi ng PLATERP1/0$998

2-chl oro- nmethyl-5,6,7, 8-tetrahydro- 3H?£enzo[4 5]t hi eno[ 2,

3-d] pyri mdin-4-one ("AB"), mp. 285-2 g of sodium hydride (50%
suspension) are added to a solution of 5.0 g of "AB'" and 2.8 g of butyl
glycolate in 100 mM of THF, and the m xture is refluxed for 3 hours. The
solvent is réﬁmlem-4mimotv¢mzyﬂﬁmmre is subjected to conventional work-up,

giving 5.0 goQ m°e45678hexa-
hydr obenzol 4, 5 eno @ r'i m di n-2- yl met hoxy) acetate ("AC'). WO

02/ 18389 PCT,QETI*G@LV%QYS ro e_L yarﬁlpeof DMF is added to a solution of 5.0 g of

"AC' in 50 msﬂljorbbeﬁinmlriéﬂ oride, and the mxture is stirred at 45 for 2
hours. After he,sol ent been renoved, the m xture is subjected to

conventﬁ onal 2\/\5‘?“‘% eaﬂ}?ﬁ'&‘% 4,5 g of butyl
(4-chl oro-5, Q&hl&rdtxﬁnzyla}’MnebenzoM 5] t hi eno[ 2, 3-d] pyri m di n-

2-yl met hoxy) 40 The conpound butyl
(4-chl oro-5, ?Cgtdgt"?e hycn ogznzo:y%@f]t hi eno[ 2, 3-d] -
pyri m di n-2-yl et hoxy)acetate ("AE") is obtai ned anal ogously by reaction of

"AA" W th chhafiPIPOOME TdilEs moilywmgeéomp@m@n anal ogously to Exanpl e
1. 15 Exanple 3 A solution of 4.5 g of "AD" and 4.5 g of

3-chl or'® 4- net hoxybenzylamine in 30 m of 1-nethylpyrrolidone is heated at
100 for 1 hour. Tutyl§4i(8dnrmetlylemedioxdinzyiaminbk5/6, % Bdetrangdbienzet ed t o

Fa (3 chi or o SR B dpYlimidince fitihbagitetate, o, o
benzo[ 4, 5] t hi eno[butyd [ﬂﬂﬁﬁdm@hm@qﬂzmrniasawaﬁséﬁ;&eérahm@b@aﬁﬁ&ﬂd but yl
Lsdggbgglzg{ztée%égﬁo W %"?:I”]- gce%aé&sgé(?é (f—\ etate i s ng i ned 25
anal ogolsly from um ~-(4-me o ybenzylamm trahydrobenzo| ftﬁileno-
[2,3-d]pyrimidin-2-yimethoxy]acetate,
butyl [4-(3,4-dichlorobenzylamino)-5,6,7,8-tetrahydrobenzo[4,5}-
thieno[2,3-d]pyrimidin-2-ylmethoxylacetate,
butyl [4-(4-chiorobenzylamino)-5,6,7,8-tetrahydrobenzo[4,S]thieno-
20 [2,3-d]pyrimidin-2-yimethoxy]acetate,
buty! [4-(4-methylbenzylamino)-5,6,7,8-tetrahydrobenzo[4,5]thieno-
[2,3-d]pyrimidin-2-ylmethoxylacetate,
butyl [4-(4-fluorobenzylamino)-5,6,7,8-tetrahydrobenzo[4, 5]thieno-
[2,3-d]pyrimidin-2-ylmethoxylacetate,
25 butyl (4-benzylamino-5,6,7,8-tetrahydrobenzo[4,5]thieno[2,3-d]-
pyrimidin-2-ylmethoxy)acetate,
butyl [4-(3-chloro-4-nitrobenzylamino)-5,6,7,8-tetrahydrobenzo[4,5]-
thieno[2, 3-dlpyrimidin-2-ylmethoxylacetate,
butyl [4-(2,4-dichlorobenzylamino)-5,6,7,8-tetrahydrobenzo[4,5]-
30 thieno[2, 3-d]pyrimidin-2-ylmethoxylacetate,
butyl [4-(2-chloro-4-fluorobenzylamino)-5,6,7,8-tetrahydrobenzo[4,5]-
thieno[2, 3-d]pyrimidin-2-ylmethoxylacetate,
butyl [4-(3-fluorobenzylamino)-5,6,7,8-tetrahydrobenzo[4,5]thieno-
[2,3-d]pyrimidin-2-ylmethoxy]acetate,
35 butyl [4-(2-methoxybenzylamino)-5,6,7,8-tetrahydrobenzo[4,5]thieno-
[2,3-d]pyrimidin-2-yImethoxy]acetate,



Anal ogous reaction of 3,4-nethyl enedi oxybenzyl am ne, 30

3, 4- di met hoxybenzyl am ne, 4-net hoxybenzyl am ne, 3, 4-dichl orobenzyl am ne,
4- chl orobembmsne 4- et hyl benzyl am ne, 35 4-fl| uor obenP0T&ERINEFIIS

benzyl am ne, WD 02/ 18389 PCT/ EPO1/ 0899845-14 3- chl oro- 4-ni trobenzyl am ne,
2, 4-di chl orobenzyl am ne, 2-chl oro-4-fl uorobenzyl am ne,

3-fl uorobenzyl am ne, 5 2-net hoxybenzyl am' ne 2 chI orobenzyl am ne, 3, 5-di

(trifl uoromathoxy?benz | am ne, with ' gi ves the foll ow ng
conmpounds 10 but Ptyl [4~( chlorobenzylamlno) 5 6, 7 8 tetrahydrobenzo[4 S)thieno-

[4-(3, 4- rreth g M§)adetéte’, 8- tetrahydrobenzo- [4, 5]thieno[2,

Y B et hodk %@{ﬁi‘ﬁ it @&%e Shbonmamint 5 67 A4 2ol 2
robenzol 4, 5] behm[arﬁ}trﬁelﬂa[dlasa]pynm|d|n|-2-y5nétubxj/}acetate
[4-(4- thoxybenzyl am no)-5,6, 7, 8- tetrahydrobenzo[4 5] t hi eno-
[ 2, 3-d]"pyri m di n- 2-yl net hoxy] a cetate
[ 4- (3, 4- di chl or obuhi J4-Edirop Iemeﬂ@cnb@nzﬂngmm@)b@ﬁ%{Bites?hwfop@né?'z
3-d] pyr| mi 415“%“3 2/13 bﬂﬂﬁﬂr@?@léﬁﬁxy%%btﬁte“ (4-chl or obenzyl am
no)-5, 6, 7, 8 %/d 472? M | eno- ; robenzol4, 5]-
[23d]pyr|md|n bty YREBZYIg0tRR)-5,6,7,8-tetrahyd [4.9]
[ 4- (4- et hyl hﬁaﬁunza:sndwmdﬁw-zwemew abm@t@benzom 5] thi eno-
10 butyl [4-(4-methoxybenzylamino)-5,6,7,8-tetrahydrobenzo[4,5]thieno-
[2,3-d]pyrimidin-2-ylethoxylacetate,
butyl [4-(3,4-dichlorobenzylamino)-5,6,7,8-tetrahydrobenzo[4,5]-
thieno[2, 3-d]pyrimidin-2-ylethoxy)acetate,
buty! [4-(4-chlorobenzylamino)-5,6,7,8-tetrahydrobenzo[4,5]thieno-
15 [2,3-d]pyrimidin-2-ylethoxy]acetate,
butyl [4-(4-methylbenzylamino)-5,6,7,8-tetrahydrobenzo[4,5]thieno-
[2,3-d]pyrimidin-2-ylethoxylacetate,
butyl [4-(4-fluorobenzylamino)-5,6,7,8-tetrahydrobenzo[4,5]thieno-
[2,3-d]pyrimidin-2-ylethoxy]acetate,
20 butyl (4-benzylamino-5,6,7,8-tetrahydrobenzo[4,5]thieno[2,3-d]-
pyrimidin-2-ylethoxy)acetate,
butyl [4-(3-chloro-4-nitrobenzylamino)-5,6,7,8-tetrahydrobenzo[4,5]-
thieno[2,3-d]pyrimidin-2-ylethoxylacetate,
butyl [4-(2,4-dichlorobenzylamino)-5,6,7,8-tetrahydrobenzo{4,5]-
25 thieno[2,3-d]pyrimidin-2-ylethoxylacetate,
butyl [4-(2-chloro-4-fluorobenzylamino)-5,6,7,8-tetrahydrobenzo[4,5]-
thieno[2,3-dJpyrimidin-2-ylethoxylacetate,
butyl [4-(3-fluorobenzylamino)-5,6,7,8-tetrahydrobenzo[4,5]thieno-
[2,3-d]pyrimidin-2-ylethoxylacetate,
30 butyl [4-(2-methoxybenzylamino)-5,6,7,8-tetrahydrobenzo[4, 5]thieno-
[2,3-d]pyrimidin-2-ylethoxy]acetate,
butyl [4-(2-chlorobenzylamino)-5,6,7,8-tetrahydrobenzo[4,5]thieno-
[2,3-d]pyrimidin-2-ylethoxylacetate,
butyl {4-[3,5-di(trifluoromethoxy)benzylamino]-5,6,7,8-tetrahydro-
35 benzo[4,5]thieno[2, 3-d]pyrimidin-2-ylethoxy}acetate.
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[4,5]thieno[2,3-d]pyrimidin-2-yimethylsulfanyl)acetate, m.p. 98-99°;
ethyl [4-(3,4-methylenedioxybenzylamino)-5,6,7,8-tetrahydrobenzo-
[4,5]thieno[2, 3-d]pyrimidin-2-yimethylsulfanyl]acetate,
20 ethyl [4-(3,4-dimethoxybenzylamino)-5,6,7,8-tetrahydrobenzo(4,5]-
thieno[2,3-d]pyrimidin-2-yimethylisulfanyllacetate,
ethyl [4-(4-methoxybenzylamino)-5,6,7,8-tetrahydrobenzo[4,5]thieno-
[2,3-d]pyrimidin-2-yimethylsulfanyl]acetate,
ethyl [4-(3,4-dichlorobenzylamino)-5,6,7, 8-tetrahydrobenzo[4,5]-
25 thieno[2,3-d]pyrimidin-2-ylmethylsulfanyl]lacetate,
ethyl [4-(4-chlorobenzylamino)-5,6,7,8-tetrahydrobenzo[4,5]thieno-
[2,3-d]pyrimidin-2-yimethylsulfanyl]acetate,
ethyl [4-(4-methylbenzylamino)-5,6,7,8-tetrahydrobenzo(4, S]thieno-
[2,3-d]pyrimidin-2-yImethylsulfanyl]acetate,
30 ethyl [4-(4-fluorobenzylamino)-5,6,7,8-tetrahydrobenzo[4,5]thieno-
[2,3-d]pyrimidin-2-yImethylsulfanyl]acetate,
ethyl (4-benzylamino-5,6,7,8-tetrahydrobenzo[4,5]thieno[2,3-d]-
pyrimidin-2-ylmethylsulfanyl)acetate,
ethyl [4-(3-chloro-4-nitrobenzylamino)-5,6,7,8-tetrahydrobenzo[4,5]-
35 thieno[2, 3-d]pyrimidin-2-yimethylsulfanyllacetate,
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methyl <ul T angE) 200 SHTETARS PR AR 2y tifehhacdal Y o ae 50

of phosphoryl chloride and 1 m of N-ethyldiisopropylamne is stirred at
90 for 2 houpxamMiégr renoval of the phosphoryl chloride, the mxture is
subj ect1e5d to conventional work-up,

1.1 g of hydrogen peroxide (30%) are added to a solution of 2.0 g of ethyl
[4-(3-chloro-4-methoxybenzylamino)-5,6,7,8-tetrahydrobenzo[4, 5]thieno-
[2,3-d]pyrimidin-2-yImethylsulfanyl]acetate in 50 ml of glacial acetic acid,
and the mixture is stirred at room temperature for 3 hours.

20 The mixture is subjected to conventional work-up, giving 1.7 g of ethyl [4-
(3-chloro-4-methoxybenzylamino)-5,6,7,8-tetrahydrobenzo[4, 5]thieno-
[2,3-d]pyrimidin-2-ylmethyisulfinyl]acetate, m.p. 158-160°.

The following compounds are obtained analogously from the sulfanyl
25 derivatives obtained in Example 4

ethyl [4-(3,4-methylenedioxybenzylamino)-5,6,7, 8-tetrahydrobenzo-
[4,5]thieno[2,3-d]pyrimidin-2-yimethylsulfinyl]acetate,
ethyl [4-(3,4-dimethoxybenzylamino)-5,6,7,8-tetrahydrobenzo[4,5]-
30 thieno[2,3-d]pyrimidin-2-yimethylsulfinyl]acetate,
ethyl [4-(4-methoxybenzylamino)-5,6,7,8-tetrahydrobenzo[4,5]thieno-
[2,3-d]pyrimidin-2-yImethylsulfinyl]acetate,
ethyl [4-(3,4-dichlorobenzylamino)-5,6,7,8-tetrahydrobenzo[4,5]-
thieno[2, 3-d]pyrimidin-2-ylmethylsulfinyl]acetate,
35 ethyl [4-(4-chlorobenzylamino)-5,6,7,8-tetrahydrobenzo[4,5]thieno-
[2,3-d]pyrimidin-2-ylmethylsulfinyl]acetate,



giving 2.5 g of ethyl (4-chloro-5,6,7,8-tetrahydrobenzo[ 4, 5]thieno[2, 3-d]-
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t hi enof 2, 3- )QHJ% é’h&’ﬁ' ma_?_ StV I]%%‘é{eﬁée WO 02/ 18389
PCT/ EPO1/ 089 @ g
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5y ethyq [Z (3 met‘moxﬂyenzy amnnog %6[5]78 -tetrahydrobenzo[4,5]thieno-
[2,3-d]pyrimidin-2-yimethylsulfinyl]acetate,
ethyl [4-(2-chlorobenzylamino)-5,6,7,8-tetrahydrobenzo[4,5]thieno-
[2,3-d]pyrimidin-2-yimethylsulfinyl]acetate,
ethyl {4-[3,5-di(trifluoromethoxy)benzylamino}-5,6,7,8-tetrahydro-
20 benzo[4,5]thieno[2,3-d]pyrimidin-2-yimethylsulfinyl}acetate.

Example 6

A solution of 1.8 g of butyl [4-(3-chloro-4-methoxybenzylamino)-5,6,7,8-
25 tetrahydrobenzo[4,5]thieno[2,3-d]pyrimidin-2-yImethoxylacetate in 60 ml of
ethylene glycol monoethyl ether and 20 ml of 2M NaOH is stirred in a
steam bath for 30 minutes.
The mixture is subjected to conventional work-up, giving 1.7 g of [4-(3-
chloro-4-methoxybenzylamino)-5,6,7,8-tetrahydrobenzo[4,5]thieno-
30 [2,3-d]pyrimidin-2-yImethoxy]acetic acid, m.p. 136-137°.

The resultant compound is dissolved at elevated temperature is 20 ml of
isopropanol and 0.3 g of ethanclamine and cooled, and ether is added.
The precipitated crystals are separated off, giving 1.7 g of [4-(3-chloro-4-
35 methoxybenzylamino)-5,6,7,8-tetrahydrobenzo[4,5]thieno[2, 3-d]pyrimidin-
2-ylmethoxylacetic acid, ethanolamine salt, m.p. 148-149°.
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ethyl [4-(4- Wiriyibinlk2RivédidxyReetié alid! . 8- t et rahydrobe nzo[ 4, 5]t hi eno-
[4-(4-fluorobenzylamino)-5,6,7,8-tetranydrobenzo[4,5]thieno[2, 3-d]-
pyrimidin-2-ylmethoxylacetic acid,
(4-benzylamino-5,6,7,8-tetrahydrobenzo[4,5]thieno[2,3-d]pyrimidin-2-
20 ylmethoxy)acetic acid,
[4-(3-chloro-4-nitrobenzylamino)-5,6,7,8-tetrahydrobenzo[4,5]thieno-
[2,3-d]pyrimidin-2-ylmethoxylacetic acid,
[4-(2,4-dichlorobenzylamino)-5,6,7,8-tetrahydrobenzo[4,5]thieno-
[2,3-d]pyrimidin-2-ylmethoxy]acetic acid,
25 [4-(2-chloro-4-fluorobenzylamino)-5,6,7,8-tetrahydrobenzo[4,5]-
thieno[2,3-d]pyrimidin-2-ylmethoxy]acetic acid,
[4-(3-fluorobenzylamino)-5,6,7,8-tetrahydrobenzo[4,5]thieno[2,3-d]-
pyrimidin-2-ylmethoxylacetic acid,
[4-(2-methoxybenzylamino)-5,6,7,8-tetrahydrobenzo[4,5]thieno-
30 [2,3-d]pyrimidin-2-yimethoxylacetic acid,
[4-(2-chlorobenzylamino)-5,6,7,8-tetrahydrobenzo[4,5]thieno[2, 3-d]}-
pyrimidin-2-yimethoxylacetic acid,
{4-[3,5-di(trifluoromethoxy)benzylamino]-5,6,7,8-tetrahydrobenzo-
[4,5]thieno[2, 3-d]pyrimidin-2-ylmethoxy}acetic acid,
35
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et hyl ene gl ycol #édehlorbbenhdaminag-26, 7,8-tetfalydrobemrzal4, S4thienci 3k¢i-a st eam
bath for 30 rB iﬁi?r— -ubqh&ﬁéégtﬁ: d§gsubj ected to conventional worKk-up,
gi vi ng 1.793?i -é%- o .
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conmpound_ i s di'ssql v at elevat ed r re i,s 20 . 1S opanol and
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crystal s are meipddint2glethbxylgestioacid, 7 g of [4-(3-chloro-4 35
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2-yl met hoxy] aceti‘c aci anol am ne
ylethoxy)acetic acid,
[4-(3-chloro-4-nitrobenzylamino)-5,6,7,8-tetrahydrobenzo[4,5]thieno-
20 [2,3-d]pyrimidin-2-ylethoxy]acetic acid,
[4-(2,4-dichlorobenzylamino)-5,6,7,8-tetranydrobenzo[4,5]thieno-
[2,3-d]pyrimidin-2-ylethoxylacetic acid,
[4-(2-chloro-4-fluorobenzylamino)-5,6,7,8-tetrahydrobenzo[4, 5]-
thieno[2, 3-d]pyrimidin-2-ylethoxy]acetic acid,
25 [4-(3-fluorobenzylamino)-5,6,7,8-tetrahydrobenzo[4,5]thieno[2,3-d]-
pyrimidin-2-ylethoxylacetic acid,
[4-(2-methoxybenzylamino)-5,6,7,8-tetrahydrobenzo[4,5]thieno-
[2,3-d]pyrimidin-2-ylethoxy]acetic acid,
[4-(2-chlorobenzylamino)-5,6,7,8-tetrahydrobenzo[4,5]thieno|2,3-d]-
30 pyrimidin-2-ylethoxylacetic acid,
{4-[3,5-di(trifluoromethoxy)benzylamino}-5,6,7,8-tetrahydrobenzo-
[4,5]thieno[2,3-d]pyrimidin-2-ylethoxy}acetic acid.

35
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[4-(3,4-dich yl am no)-5, 6,7, 8-tetrahydrobenzo[ 4, 5]thieno

[ 2, 3-d] pyri m din-2-yl met hoxy] acetic acid, [4-(4-chlorobenzylam

ggi) d5 ?57 8 tr?\terf%ngvelrn%bc?a%&[(ﬁicﬂég idgpl\(?gt%}e?’s-gr]e-oﬁglrnie@ éjr%ar?()&dt}'sllﬁg hoxy] acetic
[4-(4-net h)2/| IFxamplasi tiyOéstér Bleavage ﬁmﬁ;ej?mybastef detiathiesraijtaineddn-

pyrimdi n-2- | G G - orobenzyla mi no)-5, 6, 7,
8-tetrahydr o#@%%éxﬁqﬁ?é Pg}@[ﬁggog{@]rﬁé%?h)% di n- 2-yl net hoxy] aceti c aci d,
(4-benzyl am no-5, 6,7, 8-tetrahydrobenzo[4, 5]thieno[ 2, 3-d] pyrimdin-2- 20

yl met hoxy) aceti c I@% hl&gf}ﬁ%e% BndylRirin®)0s 82y Bagirasydrebénzo[4,5]-

L LB o i AoV AR PR3 5 *

3-d] pyri m di . YBmetgoexy] aceti c aci d 25 [4-(2-ch! oro- 4-fl uor obenzyl am _
R el L ke
3-d]- pyrim dhienﬁ[afB@pyﬂm'ud}m@athinetlad&dfanyl]acetic acid, .
ot o S AR BrkrByiriiolsd pbageal fuskihiamitng.
8-t et rahydr oﬂ@@z@ﬂpé’r,ﬂﬁll@lﬁ'r%Mé’ﬁ%hB‘SHFan)dlﬁquP&Cm 2-yl met hoxy] aceti ¢ aci d,
[4-(4-methoxybenzylamino)-5,6,7,8-tetrahydrobenzof4,5]thieno-
15 [2,3-d]pyrimidin-2-yimethylsulfanyl]acetic acid,
[4-(3,4-dichlorobenzylamino)-5,6,7,8-tetrahydrobenzo[4,5]thieno-
[2,3-d]pyrimidin-2-yimethylsulfanyl]acetic acid,
[4-(4-chlorobenzylamino)-5,6,7,8-tetrahydrobenzo[4,5]thieno[2, 3-d]-
pyrimidin-2-ylmethylsulfanyl]acetic acid,
20 [4-(4-methylbenzylamino)-5,6,7,8-tetrahydrobenzo[4,5])thieno[2,3-d]-
pyrimidin-2-yimethylsulfanyl]acetic acid,
[4-(4-fluorobenzylamino)-5,6,7,8-tetrahydrobenzo[4,5)thieno[2,3-d]-
pyrimidin-2-ylmethylsulfanyl]acetic acid,
(4-benzylamino-5,6,7,8-tetrahydrobenzo[4,5]thieno[2,3-d]pyrimidin-2-
25 ylmethylsulfanyl)acetic acid,
[4-(3-chloro-4-nitrobenzylamino)-5,6,7,8-tetrahydrobenzo[4,5]thieno-
[2,3-d]pyrimidin-2-yImethylsulfanyl]acetic acid,
[4-(2,4-dichlorobenzylamino)-5,6,7,8-tetrahydrobenzo[4,5]thieno-
[2,3-d]pyrimidin-2-ylmethylsulfanyl]acetic acid,
30 [4-(2-chloro-4-fluorobenzylamino)-5,6,7,8-tetrahydrobenzo[4,5]-
thieno[2, 3-d]pyrimidin-2-ylmethylsulfanyljacetic acid,
[4-(3-fluorobenzylamino)-5,6,7,8-tetrahydrobenzo[4,5]thieno[2,3-d]}-
pyrimidin-2-ylmethylsulfanyl]acetic acid,
[4-(2-methoxybenzylamino)-5,6,7,8-tetrahydrobenzo[4,5]thieno-
35 [2,3-d]pyrimidin-2-ylmethylisulfanyl]acetic acid,



{4-[3,7 5-di(trifl uoronethoxy)benzylam no]-5, 6, 7, 8-tetrahydrobenzo-
[4,5]thieno[2, 3-d] pyrim din-2-yl met hoxy] acetic acid, 35 WO 02/ 18389

PCT/ EPO1/ 08P/ 1380 [4- (3-ch | oro-4-net hoxybenzyl am no) - PCTEPOT/8998
8-tetrahydrobenzo[ 4, 5]- thieno[2, 3- d]p I m di n-2-yl ethoxy] acetic acid,

et hanol am ne salt, 139-1400; [4- (3 4- %hy | ened ioxybenzyl ami no)-5,
6, 7, 8-tet rahydrobenzo[4 5] - thieno| 2 3 d] pyri m di n-2-yl et hoxy] acetic
acid, 5 [4-(3,4-dinethoxybenzyl am no) - -tet rahydrobenzoLZTeT%t hi eno-
[ 2, 3-d] pyri mi di n{44{3-chidrolgizytamnine) aB-te{tzar(yAirmrr@kifékhwp Pid) - 5, 6, 7,

8- tetrahydro &Ifli _&gﬁn%tﬁggg Eg,%ﬁl?q.%ggr m di n- 2-yl et hoxy] acetic aC| d,

%421 g?’dfpslr Fm di n{;'? ; @ﬁaﬂwrgggthexyagtpgglgﬁw ”O]Oé?gl%é) Lél'a‘:ﬂ)/tdh o5a%z0-1°

[4-(4-chlor 019495 eﬁ@}mg)d]éyr@nﬁn&ztﬁwewﬁwdmm!}ao{emabruhu eno[ 2, 3-d] -
pyri m di n- 2-yl'et hoxy[aceti ¢ acid

[4-(4- Fet hyl benzyl am no) -5, 6, 7, 8-t et r ahydr obenzo[ 4, 5] t hi eno[ 2, 3-d]-
pyrimdin-2-yl et W&-]dmmo%mmmxybmzylammo )-5,6,7,8-tetrahydrobenzo[4,5}-

by i i e oo ETRZ AR ’ﬁ'gﬁ‘aé.@"bw%m@gﬁa%mﬂ%g% SRR Saf]-

8-tet rahydrol@émﬂfﬁhﬂUS,S] t hi eno[ 2, 3-d]pyri mdin-2- yl et hoxy) acetic acid,

%421 g 3d10h| or o- 4- m @gdath @h@@box{)b&wiyl&ntrﬁi)rsa@ycsmmcsberﬂdwsqmo- 20

r|md|n- - thox aetlc
[ 4-(2, 4{) i chit B&eas%ﬁyﬁ ”9’%‘3%"?%”%&?'8@9920[ 4, 5]t hi eno-
[ 2, 3-d] pyri i di n{da(alzxemhmmwwmnd) -5[647 BRetrahpdrobentbidobltienay | ani

500 oy v o 22 PP PSR P e

[4-(3-fluor obenz;[nammet)mzymmymm@lob&@,a SiranyPIERN20l b ABNIENI- d] -
pyri m g'hgn 2 ybed. O M};T&ﬁtz Sirféhghsulithy(j8csts Aauybenzyl ami no) -5, 6, 7,
1 dichlorobenzylamino)-5,6,7,8-tetrahydrobenzo[4,5]thieno-
[2,3—d]pyr|m|dm-2—y|methylsulfmyl]acetlc acid,
[4-(4-chlorobenzylamino)-5,6,7 ,8-tetrahydrobenzo[4,5]thieno[2,3-d}-
pyrimidin-2-yimethylsulfinyl]acetic acid,
[4-(4-methylbenzylamino)-5,6,7,8-tetrahydrobenzo[4,5]thieno[2, 3-d]-
20 pyrimidin-2-ylmethylsulfinyl]acetic acid,
[4-(4-fluorobenzylamino)-5,6,7,8-tetrahydrobenzo[4,5)thieno[2,3-d]-
pyrimidin-2-yimethylisulfinyl]acetic acid,
(4-benzylamino-5,6,7,8-tetrahydrobenzo[4,5]thieno[2,3-d]pyrimidin-2-
yimethyisulfinyl)acetic acid,
25 [4-(3-chloro-4-nitrobenzylamino)-5,6,7,8-tetrahydrobenzo[4,5]thieno-
[2,3-d]pyrimidin-2-yImethylsulfinyl]acetic acid,
[4-(2,4-dichlorobenzylamino)-5,6,7,8-tetrahydrobenzo[4,5]thieno-
[2,3-d]pyrimidin-2-yimethylsulfinyl}acetic acid,
[4-(2-chloro-4-flucrobenzylamino)-5,6,7 ,8-tetranydrobenzo[4,5]-
30 thieno[2,3-d]pyrimidin-2-ylmethylsulfinyl]acetic acid,
[4-(3-fluorobenzylamino)-5,6,7,8-tetrahydrobenzof4,5]thieno[2, 3-d]-
pyrimidin-2-yimethyisulfinyl]acetic acid,
[4-(2-methoxybenzylamino)-5,6,7,8-tetrahydrobenzo[4,5]thieno-
[2,3-d]pyrimidin-2-ylmethylsulfinyl]acetic acid,
35 [4-(2-chlorobenzylamino)-5,6,7,8-tetrahydrobenzof4,5]thieno[2,3-d]-
pyrimidin-2-ylmethylsulfinyllacetic acid,



[ 2, 3-d] pyri m di n-2-yl et hoxy] aceti c acid,

[ 4- (2-chl orobenzyl am no) -5, 6, 7, 8-t etrahydrobenzo[ 4, 5]t hi eno[ 2, 3-d] - 30

pyri i di n- fxybpishexy] acetic acid, 14-[3,5-d i (trifl uor orRETHEBOYP8IIBNZY| am
ino]-5,6,7,8-tetrahydrobenzo- [4,5]thig?§L2,3-d]pyrinidin-2-y|ethoxy}acetic
acid. 35 WO 02/18389 PCT/ EP01/08998 -2 Exanpl e 7 The foll ow ng
carboxylic acid derivatives are obtai ned anal ogously to Exanple 6 by ester
cl eavage fromthe ethyl ester derivatives obtained in 5 Ex nges 4 and 5
usi ng NaCH i n rret{m&dl(tuﬂ@qwth@xﬁban%@mgl&ﬁiﬂﬁﬂmﬁ@,efe%o-?,
8-tetrahydro - i ~ArrEkivsuiffh il aceticyddi@t hyl sul fanyl ] acetic
aci d, ethano?ﬁgﬁﬁgﬁgg%?fﬂbﬁwﬂgﬁﬁﬁ%ﬁ-18@? 10 z-(3,4-nethylenedioxybenzylam
no)-5, 6, 7, 8-tetrahydrobenzo[ 4, 5] - thieno[2,3-d]pyrimdin-2-y | nmethyl

sul fanyl ] acetic acid,

[ 4- (3, 4- di met hoxybenzyl am no) -5, 6, 7, 8-t etrahydr obenzo[ 4, 5]t hieno
[2,3-d%byrinidin-2-ylnethylsulfanyl]acetic acid, [4-(4-nmethoxybenzyl am
ino)-5,6, 7, 8-tetrahydrobenzo[4, 5]th ieno- 15 [2, 3-d]pyri m din-2-yl net hyl
sul fanyl ]acetic acid, [4-(3,4-dichlorobenzylam no)-5,6, 7,
8-tetrahydrobenzo[ 4, 5]th ieno- [2,3-d]pyrimdin-2-ylnmethylsul fanyl]acetic
acid, [4-(4-ch lorobenzylami no)-5, 6, 7, 8-tetrahydrobenzo[4, 5]th
ieno[2, 3-d]- pyrimdin-2-ylnmethylsul fanyl]acetic acid, 20

[4-(4- hyl benzyl am no) -5, 6, 7, 8-t et rahydr obenzo[ 4, 5] t hi eno[ 2, 3-d] -

pyri m di*h- 2-yl net hyl sul fanyl ] acetic acid, [4-(4-fluorobenzyl am

no)-5, 6,7, 8-tetrahydrobenzo[4, 5]thieno[2, 3-d]-

pyri m di n-2-yl net hyl sul fanyl ] acetic acid, (4-benzylamino-5, 6, 7,
8-tetrahydrobenzo[ 4, 5]thieno[2, 3-d]pyrimdin-2- 25

yl met hyl sul fanyl )acetic acid, [4-(3-chloro-4-nitrobenzylam no)-5,6, 7,

8-t etrahydr obenzo[ 4, 5] t hi eno-

15

20

25

30

35



3-d] pyrit mdi n-2-yl met hyl sul fanyl ] aceti c acid,

-(2, 4-di chl or obenzyl am no) -5, 6, 7, 8-t et rahydr obenzo[ 4, 5] t hi eno
(
(

2-chl oro-4-fl uorobenzyl am no)-5,6,7 g-tet rahydr obenzol 4, 5] -
no[ 2, 3-d] pyri m di n- 2-yl net hyl sul fah§ Jacetic acid,
3-fluorobenzyl am no)-5,6, 7, 8-tetrahydrobenzo[4, 5]thieno[2, 3-d]
rimdin-2-yl methyl sul fanyl]acetic acid, [4-(2-nmethoxybenzylam no)-5, 6,
8-t etrahydrobenzo[ 4, 5]thieno- 35
3-

(P BTN S R S T, 03 000

3-d]- pyrimdin-2-ylmethylsul fanyl]acetic acid, {4-[3, 5-di
(trifluoronmetfomihREAZ HljastibAVals 6, 7, 8-tetrahydrobenzo-

[4,5]thi eno[ 2, 3-d] pyri mdi n-2-yl nmet hyl sul fanyl }acetic acid, 5

[ 4- (3- chl or o- 4- met hoxybenzyl am no)-5, 6, 7, 8-tetrahydrobenzo[4, 5]-

t hi eno[ 2, 3- d]ggolutiodiof-120yd okampktwd frigngdipatef fhe faondla learithb g afimi ne sal t,

anor phous; [4:(3,4- i | ap - r obenzol[ 4,
51 50t ni end] PATHTASHEAHESRAE RN BEBIBRTcder f agupgond cbenzol

[ 4- ( 3, 4- di metgtbRybesing|2ihydioch|dsic acid sstedlerfilteyed dransferrad imfptinjestion

> 34 et i ‘ . ; ) ' )

2. Ca-me) howy e, JPENREUAgr S67te LEGGLES B Deslad undr storle sond

[ 2, 3- d] BYri mitANs- Eagh iRieplors wisf pﬂsma]r&c%mio%@@al,e ipgredient.

[4- (3, 4-di chl orobenzyl am no)-5,6, 7,8-tetrahydrobenzo[4, 5]t hieno-

2, 3-d i mdin-2- i hyl finyl ti id, [4-(4-chl b | am

o) 5. b 7. APl R 5] Th i anoj 2, aiale AT
pyri mdin-2-yl nethylsul finyl]acetic acid, [4-(4-nmethyl benzylami no)-5, 6,
7, 8-tetrahydg %gﬂ&?%ﬁggﬁ]&ﬁﬁ S&Rlezing?écglaﬁt &%he formula | is melted with
pyri m din-2-yl nethyl sul'Ti"nyl [acetic _dacid, )

[ 4- (4- f1%0r ob‘eQngéﬁpn@jecafém ang 140 el epasigehutiarapowedHnthmeslds. gnd

allowed to cool. Each suppository contains 20 mg of active ingredient.

3-'d] pyr i 94/ik38s Y! met hyl sul fanyl Jacetic acid, 30 PCT/EP01/08998
e
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Example C: Solution

20 A solution is prepared from 1 g of an active ingredient of the formula |,
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.

25
Example D: Ointment
500 mg of an active ingredient of the formula | are mixed with 99.5 g of
Vaseline under aseptic conditions.

30

Example E: Tablets

A mixture of 1 kg of an active ingredient of the formula |, 4 kg of lactose,
1.2 kg of potato starch, 0.2 kg of talc and 0.1 kg of magnesium stearate is

35 pressed to give tablets in a conventional manner in such a way that each
tablet contains 10 mg of active ingredient.



pyri mdin-2-yl met hyl sul finyl]acetic acid, (4-benzylam no-5,86,

7, 8-tetrahydrobenzo[ 4,5]thieno[2, 3-d]pyrimdin-2- ylnethylsulfinyl)acetic
acid,’ 25 wg 0218389 PCT/EP01/08998

[ 4- (3 chl oro-4-nitrobenzyl am no)-5, 6, 7, ?-tetrahydr obenzo[ 4, 5]t hi eno-

[2,3-d] pyrim di n-2-yl et hyl sul finyl]acef?¢ acid,

[4-(2, 4-di chl or obenzyl am no)-5,6, 7,8-tetrahydrobenzo[4, 5]thieno

[2,3-d] pyri mdin-2-yl methyl sul finyl]acetic acid,

[ 4- (2-chl oro-4-fluorobenzylam no)-5,6,7,8-tetrahydrobenzo[4, 5]-

t hi eno[ 2, 3-d EP%W ul finyl]acetic acid,

[4-(3-fl uoro#g(nzﬁedﬁ rbg?éé #ss t etrahydrobenzol 4, 5] t hi eno[ 2, 3-d] -

pyri m di n-2-yl rrethyl sul finyl]acetic acid,

[ 4- (2- met hox ylapna Pé@se@ aﬁwa%@o&sﬁ E@Exémpltﬁﬂw{d“sﬁs*ehueﬁﬂy coated

[ 2, 3-d] pyri m_di ylsul fin %“ tal

[4- (2 2 Ghl oroﬂiéﬁzciﬂ”?iéf‘ S“%V"WSN'{% PQﬁ%}BQ&géH?@F& BPtALe SIRSED 18lgy; .

pyri m di n- 2- ylagachyihsand dygl ] acetic acid, WO 02/ 18389 PCT/ EP01/08998 - 23
{4-[3,5-di (trifluoronethoxy)benzyl am no]-5,6,7, 8-tetrahydrobenzo-

[4,5]thieno[ 2, 3-d] pyrimdin-2-yl methyl sul fi nyl}acetlc acid. 5 10 15 20 25
30 35 WO 02/ fa@mpgcﬁz CRPSUbE®O8 -24 5 10 15 The exanples below relate to
phar maceuti cal preparations:

10 2 kg of an active ingredient of the formula | are introduced into hard gela-
tine capsules in a conventional manner in such a way that each capsule
contains 20 mg of the active ingredient.

Example H: Ampoules

15
A solution of 1 kg of an active ingredient of the formula | in 60 | of bidis-
tilled water is sterile filtered, transferred into ampoules, lyophilised under
sterile conditions and sealed under sterile conditions. Each ampoule con-
tains 10 mg of active ingredient.

20

Example |: Inhalation spray

14 g of an active ingredient of the formula | are dissolved in 10 | of isotonic
NaCl solution, and the solution is transferred into commercially available

25 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.

30

35



Exanmple A 'Injection vials A solution of 100 g of an active ingredient of
the formula | and 5 g of disodium hydrogen phosphate in 3 | of bidistilled
water is agigisd@eset © PH 6.5 using 2N hydrochloric acid, streriEre1/bidsered,
transferred into injection vials, |lyophilised under sterile conditions and
seal ed under sterile condi- tions. Each“injection vial contains 5 ng of
active ingredient. Exanple B: Suppositories A mxture of 20 g of an active
ingredient of the formula | is nelted with 100 g of soya lecithin and 1400
g of cocoa butter, poured into noulRateati@laims owed to cool. Each
suppository contains 20 ng of active ingredient. Exanple C Solution 20 A
solution is prepared from1l g of an active ingredient of the formula I,
9.38 g of NafRPOGompayrds afdhaforyud INa2HPOL - 12 H20 and 0.1 g of
benzal koni um chl oride in 940 m of bidistilled water. The pHis adjusted to
6.8, and the solution is nade up to 1 | and sterjligedrby irradiation. This
sol uti & can be used in the formof eye drops. Exanpl e D: QO nt nent
500 ng of an active ingredient of the fgpﬁ%“a m xed with 99.5 g of
Vasel i ne under aseptic conditions. BEdXdNple E: Tabhe¥s A mixture of 1 kg of

an active ingredient of the 4 kg of lagipse, 1.2 kg of potato
starch, 0.2 kg of talc and ¥ K pAgResi um stearate is 35 préssed to
give tablets in a conventi onal—ffanngr i njsuch a way that each tabl et
contains 10 ng of active ingreditrent AW O/ 18389 PCT/ EPO1/ 08998 -25
Exanpl €l0F: Coat ed tabl ets Tabl et are Nress¥d anal ogously to Exanple E and
subsequent |y coatigdnigh i N @ conventional manner with a coating of sucrose,
potato starch, talc, tragacanth and dye.
R'and R?® are each, independently of one another, H, A, OH, OA,
NO, or Hal,
15 R'and R* together are alternatively alkylene having 3-5 carbon
atoms, -O-CHz-CHz-, -CHz-O-CHz-, -O-CHz-O- or
-0-CH,-CH,-O-,
X is mono-R3-substituted R® or R,

R® is linear or branched alkylene having 1-10 carbon

20
atoms, in which one or two CH, groups may be replaced

by -CH=CH-groups, O, NH or NA,

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

R® is O(CH2),COOH, O(CH,),COOA, O(CH),CONH,,
O(CH2),CONHA, O(CH,),CONA, or O(CH).CN,
S(O)m(CH2)nCOOH, S(O)m(CH2).COOA,
S(O)m(CH2)nCONH,, S(O)m(CH2),CONHA,

30 S(O)m(CH2)n"CONA; or S(O)m(CH2):CN,

m is0, 1or2,

25

>

is1or2,
is alkyl having 1 to 6 carbon atoms, and
35 Hal isF, Cl, Brorl,

and their physiologically acceptable salts and/or solvates.



Exanple G- Capsules 10 15 20 2 kg of an active ingredient of the fornula I
are introduced into hard gela- tine capsules in a conventional manner in
Such "a waywdgdisegch capsule contains 20 ng of the activedmEpiedsest .
Exanpl e H: Anpoul es A solution of 1 kg an active ingredient of the
formula | in 60 | of bidis- tilled watef'is sterile filtered, transferred
into anmpoul es, |yophilised under sterile conditions and sealed under
sterile conditions. Each anpoul e con- tains 10 ng of active ingredient.
Exanple 1: Inhalation spray 14 g of an active ingredient of the forrmula I
are dissol ve@. i nCingowoidsi axmboding to Kddim 4ol ution, and the solution is
transferred into commercially available 25 spray containers with a punp
mechani sm The s Wi%h can be sprayed into the nouth or nose. One spray

shot (about 0.1 ) corres b H . 30 35 WO
02/ 18389 PCT/ EPO1/ 08998 - @au%@ﬁﬁ;t%& 9&%? 2gunds of the fornula |

| 10 1% in which R and RZOH(CHz?n@@OA; O¢epenGaNHy Q(Dmm@QNHqur, H A
S o pon 2 Or TRl R and & ) SRRSO BEHDLEN WD T SO NS Mavi g
S(O)m(CH2).COOA, S(0)m(CHz),CONH;,
S(O)m(CHz):CONHA, S(O)n(CH2).CONA, o
10 S(O)m(CH2)CN,

and their physiologically acceptable salts and/or solvates.

3. Compounds according to Claim 1,

15 in which
R'and R? are each, independently of one another, Hal, OH or OA,
X is R® which is substituted by O(CH.).COOH,
O(CH2),COOA, S(O)m(CH;).COOH or
S(O)m(CH2).COOA,
20 and their physiologically acceptable salts and/or solvates.
4. Compounds according to Claim 1,
in which
25 R'and R’ are each, independently of one another, Hal, OH or OA,
X is R® which is substituted by O(CH,),COOH,
O(CH;),COOA, S(O)m(CH;).COOH or
S(O)m(CH2)COOA,
30 R® is methylene, ethylene or propylene,

and their physiologically acceptable salts and/or solvates.

35



atoms, -O CH2-CH2-, -CH2-O-CH2-, -OCH2-O or 20 25 30 35 -0-CH2-CH2-0-, X
i s, mono- R5- substltut ed R3 or R4, R3 is linear or branched al kyl ene havi ng
1- 10 ‘carbowoey/me® in which one or two CH2 groups nmay be FGIpim®shosby
-CH=CH-groups, 0, NH or NA, R4 is cycloaghkyl or cycloal kyl al kyl ene havi ng
5-12 carbon atons, R5 I's OQ(CH2) " 000H, CH2),,000A, Q(CH2)" CONH2,

Q( CH2) , , CONHA, CHZ "CONA2 or Q(CH2)r CN, S(O)R,(CHZ) nOOOH,

S(O)n(CHZ)nO 0A, 2 H CH2) "CONHA, S( O nm(CH2) " CONA2 or
S( O n( CH2) nCN: mq@q»ﬂ ]@ o?‘gcé’c?\I %‘?gé%g(z Ais alkyl having 1 to 6
carbon atoms, anghwHaihis F, O, Br or I, and their physi ol ogi cal |l y

accept abl e sal ts qnd/or sol vates. WD 02/18389 PCT/EP01/08998 -27 5 10 15

20 25 2. Conpound amsdd? di ste eacttlindepandently afiansrancther, kialwBiHcer Q4.

substituted by Oh@'_lzr?dnlggo together are alkylene having 3-5 carbon atoms,

> -0-CH2-CH,-, -O-CH»-0- or -O-CH,-CH>-O,
X is R® which is substituted by O(CH,),COOH,
O(CH,),COOA, S(O)m(CH2).COOH or
S(O)m(CH2)sCOOA,
10 R® is methylene, ethylene or propylene,
and their physiologically acceptable salts and/or solvates.
6. Compounds according to Claim 1,
15 in which
R'and R? are each, independently of one another, H, Hal, A, NO,,
OH or OA,
R'and R* together are alkylene having 3-5 carbon atoms,
20 -0-CH,-CH,-, -O-CH,-0O- or -O-CH,-CH>-0,
X is R® which is substituted by O(CH.),COOH,
O(CH,),COOA, S(O)n(CH2).COOH or
S(O)m(CH2),COOA,
o5 R® is methylene, ethylene or propylene,
A is alkyl having 1-6 carbon atoms or CFs3,
and their physiologically acceptable salts and/or solvates.
7.  Compounds according to Claim 1,
30

in which
R'and R> are each, independently of one another, H, Hal, A, NO,,
OH or OA,

R'and R* together are -O-CH,-O- or -O-CH,-CH-O-,
35



Q(CH2)r, 000A, Q(CH2)" CONH2, QO CH2)nCONHA, (Q(CH2)"CONA2 or Q(CH2)nCN,

S( O m( CH2) nCOOH, S(O)m(CHZ) NCOOA, S( O n( CH2) nCONH2,  S('O) m( CH2) nCONHA,

$( 0 ri{ CH2) Ry S(O m(CH2) nCN, and their physi ol 0gi caHITYERIGOEYBAbI e
salts and/or solvates. 3. Conpounds accgédl ng to Caimil, in which Rl and
R2 are each, independently of one another, Hal, OH or OA, Xis R3 which is
substituted by Q(CH2),000H, Q(CH2).O000A, S(O)m(CHZ) nCOOH or

S( O m( CH2) nOOOA, nd their siologi cal |. I d/

solvates. 4. Co unds accbsfgyﬂ@ qrbgécug%sw%gggg%@ﬂghé@?%ngnR20£1re each,

i ndependently of one anot h@g g(o;)bc Eo@gﬁ?orv\,hl ch is substituted
by Q(CH2),,000H, Q(CH2), 0A, S(O) n{ CH 00 S(O m(CH2),, 000A, 30 R3

is methyl ene, et hyl ene or @(GWI%CQGA thei r physiol ogically accept abl e
salts and/ or sol vates. 35 V\D )é§389 [ EPOQ1/ 08ﬁ8§? -28 5 10 5. Conpounds

accor dlgg to Cai'lm1l, &L REQR ndependently of one
anot hers, CH por CA RIS élk?l Iﬁ@wh%f@'&@fbc’ﬁ@toﬂi%ﬂ €Rg having 3-5 carbon
at ons, -OCHZ CH2-, -OCH2-O or - 2-CH2-O, X is which is substituted

by CHZ) nO0O0OH, and their physiologically acceptable salts and/or solvates.

8. Compounds according to Claim 1,
10

(a) 2-[4-(3-chloro-4-methoxybenzylamino)-5,6,7,8-tetrahydro[4,5]-
benzothieno[2, 3-d]pyrimidin-2-ylmethoxylacetic acid;

(b) 2-[4-(3-chloro-4-methoxybenzylamino)-5,6,7,8-tetrahydro[4,5]-
15 benzothieno[2, 3-d]pyrimidin-2-yimethylsulfanyl]acetic acid;

(c) 2-[4-(3-chloro-4-methoxybenzylamino)-5,6,7,8-tetrahydro[4,5]-
benzothieno|2,3-d]pyrimidin-2-ylmethylsulfinyl]acetic acid,

20 (d) 2-4-(3-chloro-4-methoxybenzylamino)-5,6,7,8-tetrahydro[4,5]-
benzothieno[2,3-d]pyrimidin-2-ylethoxy]acetic acid,;

and their physiologically acceptable salts and/or solvates.

25 9. Process for the preparation of compounds of the formula | according

to claim 1 and their salts,
characterised in that

30 a) acompound of the formula Il

35 S \/Ik !

in which



Q(CH2)r, 000A, S(O NM(CH2) N0OOOH O  S(O M CH2) NnCOOA, R3 is nethyl ene,

ethyl ene or propylene, and their physiologically acceptable salts and/or
sol vates. 6vo@mugzsunds according to Caimi1, 15 in which 88r/@o1A8edgl and
R2 are each, independently of one anothgpr, H Hal, A NO2, OHor OCA Rl
and R2 together are al kyl ene having 3-5"Carbon atons, -O CH2-CH2-,
-0-CH2-O or -OCH2-CH2-O, X is R3 which is substituted by QCCH2)" COCH,
Q(CH2) r, 000A, S(O n(CH2) Nn0O0OH or S(O mM(CH2) N0O00A, R3 is nethyl ene,

et hyl ene or propylene, Ais alkyl having 1-6 carbon atons or CF3, and their
physi ol ogi cal | y acresd ablisedabdywe and/ or sol vates. 7. Conpounds according to
Claiml1, in which R and R2 are 'each, independently of one another, H,
Hal, A, NO2, OHor OA, Rl and R2 together are -OCH2-O or -O CH2-CH2-O,
35 WD 02/18389 PGHUHPO1S 8RB OH,2SCH; bP aXehstivelestorifibd IOH grdiys,i t ut ed by

Q( CH2) ,é)OOH, Q[ CH2) r ~000A, S(O R, (CH2) nOOCOH or  S( O) m( CH2) nO0O0A,

is reacted with a compound of the formula Il

R1
CH
un_ 1l
10 2
R2
in which
R' and R? are as defined above,
15
or
b) a radical X in a compound of the formula | is converted into
another radical X by, for example, hydrolysing an ester group to a
20 COOH group or converting a COOH group into an amide or into a
cyano group,
and/or in that a compound of the formula | is converted into one of its
salts.
25
10. Compounds of the formula | according to Claims 1 to 8 and their
physiologically acceptable salts and solvates as medicaments.
11.  Medicaments according to Claim 10 for the inhibition of phospho-
30

diesterase V.

12.  Medicaments according to Claim 10 or 11 for combating illnesses of
the cardiovascular system and for the treatment and/or therapy of
35 impotence.



R3 i s methyl ene, ethylene or propylene, Ais alkyl having 1-6 carbon atons
. CF3, and their physiologically acceptable salts and/or solvates. 8.

Corrpounds MWOGRUIHNY to Aaim1l, (a) PCT/EP01/08998

2-[4- (3-chl oro- 4- met hoxybenzyl am no) - 5,647, 8-tetrahydro[ 4, 5] -

benzot hi eno[ 2, 3-d] pyri m di n- 2-yl net hoxy] acetic acid; 15 (b)

2-[4-(3-chl oro-4-net hoxybenzyl am no) -5, 6,7, 8-tetrahydro[4, 5] -

b t hi | sul f.anyl e aci d
AAHARRER 1A ey T TR E AN
benzot hi eno[ 2, 3- cﬂr;gyma rh:gln bloboyﬂnrmssmd mgrf ptﬂlyddrmyabr@sm ondfestive
2-[4-(3-chloro-4 %}enzylamno) 5,6,7,8-tetrahydro[ 4, 5] -
benzot hi eno[ 2, 3- yrim | et hoxy] acetic acid; and their

physi ol ogi cal I y e?é'@%rpﬁébr@sl&am@lw rredubed passagstteough theebsaftor t he
preparagion of cwaéga@,dﬁeﬁbhéﬁéevégww @iséaé’e%%'fr?)ktéﬁ brbﬂcﬁ.'n@' a\ﬁ;lrgﬁﬁd their

t hat formul 11 35 in
3\3: tcﬁ characteri S(ta]'(\jm.l'slnchronlc asthrr?a allergrzpci'nmtls glaucoma irritable bowel
syndrome, tumours, renal insufficiency, liver cirrhosis and for the

treatment of female sexual disorders.

10 14. Pharmaceutical preparation comprising at least one medicament
according to one of Claims 10 to 13 and optionally excipients and/or
assistants and optionally other active ingredients.

135.  Use of compounds according to Claims 1 to 8 and/or their physiologi-
15 cally acceptable salts or solvates for the preparation of a medicament
for combating ilinesses of the cardiovascular system and for the
treatment and/or therapy of impotence.

16.  Use of compounds according to Claims 1 to 8 and/or their physiologi-
20 cally acceptable salts or solvates for the preparation of a medicament
for the treatment of angina, high blood pressure, high pulmonary
pressure, congestive heart failure, atherosclerosis, conditions of
reduced passage through the heart vessels, peripheral vascular
diseases, strokes, bronchitis, allergic asthma, chronic asthma, aller-

25 gic rhinitis, glaucoma, irritable bowel syndrome, tumours, renal insuf-
ficiency, liver cirrhosis and for the treatment of female sexual dis-
orders.
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