; €3eq%g4! vB" $64%% WO 02/ N1896 PCT/ EPCL/ 12494 1 cooooz Use of
'th| enopyrim dines The invention relates to the use of conmpounds of the
formula | Wo-02R88982 HN-(CH2)n N R4 | 10 RL N X in which 1lipCI/EB0I/L248 | i R
and R2 are each, |ndepe e angother, H A or Hal, where 15 one of
the radicals R or Qmmmﬂmmnm R 'and Rz together are alternatively
al kyl ene having 3- 5 car bon &% R3 and R4 are each, independently of one
another, H A QA OH or R3 and R4 together are alternatively
alkylene havi ng 3-5 carbon at eoQﬁ Jﬁ"ﬁ"{a 0-CHz-O or -OC

u

Hz-CHz-O,XisR$orR6wh| 'S nmonos %Ib R, 25 RSis linear
or branched al kyl ene having 1-10 carbon atons, in V\/m ch one or two CH2

groups may bengGRlGiRA ra}éte%ﬂéguweﬁcorﬁbouﬁds Sﬁﬂﬁé fbﬁ;hﬁl)a”f* 30 R6 is

cycl oal kyl al kyl ene havi ng 6-12 carbon atons, R COOH, CODA, CONH2 CONHA,
CON(A)2 or CN, Ais alkyl having from1l to 6 carbon atons, 35 Hal is F, C,
Br or F, WO 02/41896 -2 5 mis 1 or 2, R3
(CHo),
R2  HNT
4
~ N R
10 o
S N7 X

LT

R'and R*> are each, independently of one another, H, A or Hal, where
15 one of the radicals R or 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, OH or Hal,

20
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® which is monosubstituted by R’,
25
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 -CgHa-(CH2) -,
30 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,
35

Hal is F, Cl, Brorl,



nis 0, 1, 2 or 3, PCI/EPA /12494 and their physiol ogically acceptable
‘'salts and/or solvates, for the preparation of a nedicanent for the
treat ment wboangima, hi gh bl ood pressure, high 10 pul nonaPgTHEPOEE404,
congestive heart failure, atherosclerosbs, conditions 15 20 of reduced
patency of heart vessels, peripheral vascul ar di seases, strokes,
bronchitis, allergic asthma, chronic asthma, allergic rhinitis, gl aucoma,
irritable bowel syndrome, tunours, renal insufficiency, liver cirrhosis and
for the treatnment of femal e sexual disorders. Pyrimdine derivatives are
di scl osed, for exanple, in EP 201 188 or WD 93106104. The use of other
PDE-V i nhibiBbrs is de§cr®bdd, for exanple, in WD 941 28902. The invention
had t he obj ect of finding novel conpounds havi ng val uabl e properties, in
parti cul ar thoae whi ch can used for the preparation of nedi caments. 25 It
has been fouf@9that the conpounds of the fornula | and their salts have
very vdl uabl e pharmacol ogi cal properties and are well tolerated. In
parti cul ar, hhey exhiq%%)ﬁpﬁcgﬁﬁc i nhibition of cGW phosphodi esterase (PDE
V) 30 Quinazolines having a phosphodi est erase-inhibiting activity are
described, for exanmple, in J. Med. Chem 36, 3765 (1993) and i bid. 37, 2106
1994) 35 T t can be
( ) BRd 'ﬂhiﬂi Eﬂyéiaiogzgélly‘%&ﬁpf’%blé §§It§9 %Gﬁ/a?és fOethePrephis-

det erm ned b s’ as or exarrp WO '931 06104. T e affin
WO 02/ 41896 1 np@/mam@mgmnthg treatmaat @f@ﬁmmdyga@&mjpiﬁjsw tigh

i nventi'on fopupkdfarapd W dlh@'éheféﬂ@% laﬂnéi@ts@iémsr@cbdmutmsuri ng
e inhibitor t'o achi eve 50%

their 1C50 va é entr i on i? |

i nhi bition of [G}@C ﬁﬂ?ﬁ%n(é’c? r\‘/‘?ﬁ@)'essbe SHRE IPLEL? r‘?iei“?&i" Se@éﬁ be carried out
usi ng enzynestrokes, drenctoys, kailengicrasthrodsctirbaic asthmgl ellgigic rhihitispglan-et al
Bi ochem 1971 n t dified
e 15710 bl BTG e LB o
10 The1%onpo§ﬁ@§0%1tih@ tf?%ﬁ'@l%ﬂé“%ﬂiﬁ'?éﬁﬁxé @lﬁotfh?ést reatment of illnesses of

t he

Pyrimidine derivatives are disclosed, for example, in EP 201 188 or
WO 93/06104.
The use of other PDE-V inhibitors is described, for example, in
WO 94/28902.
20
The invention had the object of finding novel compounds having valuable
properties, in particular those which can used for the preparation of medi-
caments.
25 It has been found that 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)
30
Quinazolines having a cGMP phosphodiesterase-inhibiting activity are
described, for example, in J. Med. Chem. 36, 3765 (1993) and ibid. 37,
2106 (1994)
35 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-



cardi ovascul ar system in particular cardiac insufficiency, and for the
‘treat.ment and/or therapy of inpotence (erectile dysfunction). The use of
substi t ut edoppramel opyrim di nones for the treatnent of feRal&EPIF1IBEKUAl

di sorders is described, for exanple, ing3W 94128902. The conpounds are
effective as inhibitors of phenyl ephrine-induced contractions in corpus
cavernosum preparations of rabbits. This biological action can be
dermonstrated, for exanple, by the nmethod described by 20 F. Hol nquist et al

inJ. Uol g%@ nelcgﬂrﬂP&&%és é&&?ﬁ?rnhty‘tﬁe iEriohi 18P c& (f%ﬁd%‘NMPaCt'O”

denonst r at es veness 0 e compounds accor to the invention
for the ther§B9Sml%$tefﬁfs@d§r9@rtﬁmﬂiﬂe¢Wdﬂ%%@'nng@aﬂ‘lgsq HBE (eANGEBrat es to

the use of than@@@méw\ﬁm‘ortnb@déartmabn|elveesm/oﬁﬂﬂﬁbn|onmfah@bﬂgymel Iy
accept abl e sal Snd/ or solvates for the preparation of a nedi canent for

the treatmenf ngi na, high bl ood pressure, high pul nonary pressure,
congesti ve hé‘hetde‘taminaﬁonsacmbesxarréed)sususmgradizymlssisaﬂétercbuyjka«Mpatency of

heart vessel moRGid ABPEAlmURSAL) fndihasaperar SbolR, 1991 Do) 1%

al l ergi c ast onlcathrra a 5% tabl e
bowel syndr ogspenmaniLGan be @ﬁmed ﬂ@tulﬂsmg aernegilflemb\aétah mathcmagf W.dnd for the

treat ment of Tﬁ@ﬁ@s@nw ?ﬂ@ﬁgns Bid&erh WeTY 11@) speBpt es, in particul ar,

to the use of the conpoun t he 3 formula | 'and their phy5|olog|cally
acceptgﬁle salts and/or solvates for the preparation of a nedi canent for

the tr trrentrh@fcdmmnaslarennéoef@feeaﬁwbee for tN@tr@%trﬁéB@cﬁ‘lmﬁﬁ'éﬁQQif/tﬁé 494 -4
e _use

The i nvention ef erably | at.es t

5[4 (3 chl of BRISYRRHBnAaRED) B haifipdiar i payiiansy,apd for the treat-

] - benzot hi enme[rm,aadtqr-tbgnaprymiiimpatmqa (erechihe dysfudction). physi ol ogi cal |y
acceptabl e salts and/or solvates thereof 5 for the preparation of a

medi canent for the treatnent of high pul nonary pressure. The et hanol am ne

salt or the Jb8ius® &fAubstitited pyrazgel CH?WW"'EF’@H@W@UWH@%W@BW@? t he

for mul 49 CaBeRfalidraerSlisafestrBEE afte Rikaple, V6 VIO 94198802 ents in human and
veterinary medicine. They can furthernore be enployed as internediates for

the preparation of further nedi canment active ingredients. The invention

accordi ngly Tekacespdundsrareafigochvads iohibitoes cbfcphaﬂy&ephrmedmﬂucédi canpr ocess
for the prep (o) - (Jaim1l and
their salts, %E{éar)'g% eé?réag%g '?ﬁjsg fn [}Jég)aﬁé{f Sund Eb? ﬁ%oﬂﬂ%%%@c | 20 R2 L
RL / ~_i 11 8chprxcas berdenersirated, fnzeaampie dvethagnetbodifascabed®dy and L is

O, BrPOOH  BOHRIMRURL BEACH YEURSt 9Dl 18609 191(003)
The inhibition of the contraction demonstrates the effectiveness of the
compounds according to the invention for the therapy and/or treatment of
impotence.

25 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 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.

30

The invention relates, in particular, 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 high pulmonary pressure.

35



30 is reacted with a conpound of the formula Il 35 WO 02/41896 -5 in
'which R3, R4 and n are as defined above, 5 or PCT/EPQ /1249~4 b) a radical
Xin a conwoundisss the formula | is converted into anot hercrmbovatsoX by,
for exanple, hydrolysing an ester gr oup 4o a COOH group or converting a
COOH group into an amde or into a cyano group, 10 andlor in that a
conpound of the formula | is converted into one of its salts. Above and
below, the radicals R, R2, R3, R4, R5, R6 R, X, L and n are as defined
under the forrmulae I, Il and IIl, unless expressly stated otherwise 15 Ais
al kyl having 1-6 car bon atons. In the above formui ae, k is preferably
unbr anched ambetmentionprefsrably relaies & the moéﬁtﬁﬁﬁ%qmpmsz Preshexyabl y
methyl) et hybeH%){IQhﬂ'R?ys efwm@féﬁwre [ﬂ’IEéﬁi&me)ﬁol-[Q@HFBYﬂ|m|&?hu2¥§/I i sobutyl,

sec-butyl or te ent neopen 1 SQ | or

nexyl . X i s YIS 2510 PR PRIPIOIROHSA IR eD AR Salib SRRLaH S alps erReV s a
|'i near ~or brWQHQ@)r@d)é%h@ﬁ@fb&ﬁé@@bnﬁﬁﬂ@%éi@étrﬂéhb@ffhlgh(pimmoﬂérypreferab'y

1-8 carbon atoms re K n ical, is exanpl e)
met hyl ene, ePRSASHRE, T 8 an?é"" @E‘r% P& '“%35[%'%%& I'ene

sec- butyl eneferpmht yl ene, 1-, 2- or 3-nethyl butyiene, 1,1- , 1 2- or

2, 2-di met hyl propyl ene, 1- ethylpropylene hexylene -, 2- 3- or

4- et hyl pentyl ene, 1, 1- or

3, 3-di n‘et hyl ﬁbewmunﬂs erthe f@rmtéa mpabuh%@@n@ye@a@tm9dw@mﬁ§ﬁ BeliyR opyl ene,

1-et hyI 02- ”Eﬁrfqé&"eﬁ%’ﬂnerﬁlﬂnarlaﬁd&eté%*né\*y?né’dlélhb”?héythQ@b{ﬂ\@rﬂ%re'Ué’ear or
branched hept

exanpl e, but e Ctrﬁ@?ﬁ%@ga&%%pﬁgeﬁ@%g@rahc}/n SPfirther medicamanc' " e for

act|ve lngredlents.

The invention accordingly relates to the compounds of the formula | and to

15 a process for the preparation of compounds of the formula | according to

Claim 1 and their salts, characterised in that

a) a compound of the formula Il
20 R2 L

~ "N
Rl— J\ I
SN

25

in which

R', R* and X are as defined above,

and L is Cl, Br, OH, SCHj; or a reactive esterified OH group,
30

IS reacted with a compound of the formula il

35




WO 02/ 41896 PCT/EPOL/12.~9d -6 R6 is cycl oal kyl al kyl ene having 6-12 carbon
‘atons, preferably, for exanple, cyclopentyl nmethyl ene, cycl ohexyl nethyl ene,
cycl ohexylwbhygliggde, cycl ohexyl propyl ene or cycl ohexyl but ylremgErob15h4 t he
radicals R and R2, one is preferably Hg while the other is preferably
propyl or butyl, but particularly prefe?ably ethyl or nmethyl Furthernore,

R and R2 together are also preferably propyl ene, butyl ene or pentyl ene Hal
is preferably F, CI or Br, but also I. 10 The radicals R3 and R' may be
identical or.different and are preferably |located in the 3- or 4-position
of the phenyV‘WFﬁﬁ They are, for exanple, in each case independently of one
another, H alkyl, F, CI, Br or I or together are al kylene, such as, for

exanpl e, proRyI[gengmq ﬁ;%rgla%gﬁeg%dp%?\)él ene, furl5 thernore ethyl eneoxy,

met hyl enedi oxy or e ene ey'are pref erably also in each case

al koxy, such as, for exanple, nethoxy, ethoxy or propoxy, furthernore also
hydrox§|. Thgrradical R is preferably, for exanple, COOH COOCH3, COOCzHs,
20 CONHz, CON(CH3)z, CONHCH3 or CN For the entire invention, all radicals
whi ch occur nore than once may be identical or different, i.e. are

i ndependent bf oneaaadithieX 28 choupowhidefl the fotmeularive sonwartedinides i n

pen ; : .
Dol 1 ad cal SnpEEr FATBAXER R xAmoIE TSyt GEr gfbug £ 0AOR 0 11
preferred grgup® @fcczrmepmmaﬁaaﬁ BEOUSX i8R @RNIBY Of FEOEOtYane SGUP,

sub-foflRulae la to Id, which conformto the formula | and in which the

radi cal s not designhated in greateyr detai Iﬁgr_e as 30 élefi ned under the
formula |, babdiormnatiz ¢ampeund pkthedogpulgg igssoamented diie anerqftitsalty- cooH or
CODA; inIb R and Rz are each, independently of one another, H A or Hal,

pcrl P01/ 12485009 B0EsTw 8 SBIATRS R, LR R R RR ko A Ry are

al kyl qu havdefinegd Gndear therfoemolae, |, H@ENOHH, Ariss expredidly Satend otren@ide- CH2- 0,

A is alkyl having 1-6 carbon atoms.
In the above formulae, alkyl is preferably unbranched and has 1, 2, 3, 4, 5
or 6 carbon atoms and is preferably methyl, ethyl or propyl, furthermore
preferably isopropyl, butyl, isobutyl, sec-butyl or tert-butyl, but also

20 n-pentyl, neopentyl, isopentyl or hexytl.

X is an R® or R® radical which is monosubstituted by R'-.

R® is a linear or branched alkylene radical having 1-10 carbon atoms,
preferably 1-8 carbon atoms, where the alkylene radical is preferably, for
example, methylene, ethylene, propylene, isopropylene, butylene, iso-
butylene, sec-butylene, pentylene, 1-, 2- or 3-methylbutylene, 1,1-, 1,2-or
2,2-dimethylpropylene, 1-ethylpropylene, hexylene, 1-, 2-, 3- or 4-methyl-
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

25

30

35



Xis RS or Rs which is substituted by COOH or CODA; R and R2 are each,

‘i ndependently of one another, H A or Hal, where at |east one of the

radi cal s Rvoaruidsi s al ways ~ H, R3 and R4 are each, indepemdani/izeopf one
another, H A QA or Hal, R3 and R4 toggt| her are al kyI ene having 3-5 carbon
atons, -0 CH2-CH2-, -OCHz O or -OCHZ-CH2-0, Xis RS or R6 which is
substituted by COOH or COOA nis 1or 2, R and R2 are each, independently
of one another, H A or where one of the radicals R and R2 is al vvays

~ HR and e nat ons,
and Rdare egéhﬁ)g&%g%lléﬁag(ﬁﬁe ﬁ%\ﬂﬁg\éea%ggh &ﬁﬁ]sh%}‘%ﬁ%@y%&%%ﬂ% and
R4t oget her aple, ayclepaawimenwerecvmomexmtmaeml QMﬁ?le@XM’(ﬁ%)da'B%,tl tuted by
R,RSis line &nd- 10 carbonatons or

- C6H4- CHz- , EYCIBWPQ%? Ii(gfbwﬁﬁav?ng froml1l to 6 carbon

at ons, Hal i s F, G, Br or I,ms 1 andnls 1 or 2. The conpounds of the
for rT;JI 2l ancbfahéaadubﬁswaéréd R drﬁii%rpréfei'ablfyrHt\Jgﬁﬂé R pr & peforaoly | n
addi tion, pre ar ods.. known s, descri erature
(for exarrpl eP ‘fﬁé étygﬁ%rg Ely PE%S@?%%%B&H“ Euﬂﬁer&ﬁ thé

or gani schen @hdrﬁ dogemehads atsio pme{zﬁa'abty [Topyieser 9]Jtyleimaorgp€rl’rtyare- Ver | ag,
Stuttgart), to be precise under reaction conditions which are known and
suitable for the said reactions. Use can WO 02/ 41896 PCTI EPOL/ 12494 _$_

al so be made He iepisferally BnEEORBr, &t 880 known per se) but are not nen
tlnned 1Rere in greater detail. In the conpounds of the fornmula Il or I11,

R, X h t h L i.ndi cated, i t | th

preferred neiﬁ?ﬁ@g%gfﬁjﬁcagé mgy irlrgg l'crnaggﬁlfij'&!ég&'s%eq ?#‘?8 7o Ib uoﬁ[), tﬁi s

i's preferabl ocztdy Irstef ror epwsrhanlowwépﬁenwm@ Tdtfeqrae(tmrekenmihé yn

e s oy M RS B SO0 £8P o PR o 01

2- napht haI eneserbﬂ@lgﬂeo;syyth ‘Bsefar expopielspropylene, batyrareson p@dwepweftér ably be
b | f th

]90£ ?T’:J Ina e Er‘?‘%ﬁfdfr@gaé@r hel é?ﬁ¥lbh8d|f09§/@r'eﬂn)léné!ﬂlbfy dsreftf the

g terials can al obeforrredln
situ by not EENIMEISRNSRSH ¢awlrﬁ>é»'r5él& @SefPrexampie, methoxy,sthoxy or

i mredi ately ?J%Wyt furthdrivome bwd Medrokylt o t he conmpounds of the formula I. On
the other hand, it is possible to carry out the reaction stepwi se. 20 The

starting corrpounds of the fornulae Il and 11l are generally known. I[f they
are not knowThetradicat B i$preferabdy, dar b&ampllehﬁ?@OHnG\ﬂOGHE;, 600G pounds of

t he fo2bul a do”an d@ Mgﬁbné@l\lﬂeé&- from conmpounds which are built

up from thi ophene? es an stl tut ed al kyl enecarboxylic acid
esters {Eur. J. Med. Chem 23, 453 (1988)) by 25 -reaction with POCL3. In

detail, the W@ﬁé @ﬁtn%f|nK/éﬁt|@rﬁ3@ﬂlaﬂﬁifal§hoidﬂﬁoéd@frfﬂﬁt£r§ thén\@nbb rh&ebeom pounds
of the fornul out i.n Q(gerﬁs nce or .absence of an inert
sol vent at téﬁiﬁfgpﬁ 9?9 @nargﬂagepe OREANCZ0, prefera3o bly
bet weeré@rzo and 100. The addr tion of an acid-binding agent, for exanple an
al kal i al ! i QI,OIE e or
anot her salt iﬁ?tcbaﬁ@gk '%éﬁ’#or{]%éeié{aéﬂgl rtg('?nal qb?r@hﬁl‘?ﬁs g%s,
preferably oforsaladsn ch;rs@td'eaarh o5 of tf‘@aﬁaid uagicals hascongiaf theder efﬁrf%ﬁh
organi ¢ base)mgdtiRgndicdiéd apod8! 86me preferred groups of compounds may be
expressed by the following sub-formulae la to Id, which conform to the
formula | and in which the radicals not designated in greater detail are as

30 defined under the formula I, but in which
inla X is R® or R® which is substituted by COOH or COOA;
inlb R'andR? are each, independently of one another, H, A or Hal,
35

where at least one of the radicals R’ or R? is always
#zH,



WO 02/ 41896 PCT/ EPO1/ 12494 g _ dinethylamme, pyridine or qunoline or of an
‘excess of the amine conpo nent, nmay be favourable. Exanples of suitable

i nert sol ved ®/4a8% hydr ocarbons, such as hexane, petrol eurrRGVERM/1249¢NnZeENE,
tol uene or xylene; chlorinated hydrocarbens, such as trichloroethylene,

1, 2-di chl or oet hane, tetrachl oronmet hane, chl orof orm or dichl oronet hane;

al cohol s, such as net hanol, ethanol, isopropanol, n-propanol, n-butanol or
tert-butanol; ethers, such as diethyl ether, diisopropyl ether,

tetrahydrofuran {THB), Orpdi O . I ) yl ene gl ycol
nononet hyl or nonoe r?ﬂ% Fét he%r %fé‘?f@hé‘ggﬁ@@glngcﬁ?%ﬁg?@‘ﬁ@g (diglyne);
ket ones, such as acetone or HotGokdl- afd-GE5OserctD-4dakbldhi de,

di et hyl acet ani de, y\\- et hyl pyy RObi AOQiEH isuBtitutbd byroeoHler COGA;
nitrites, such as acetonitrile; sulfoxides, such as dinethyl sulfoxide
(DVSO) ;- nitro conpounds, such as nitronethane or 15 nitrobenzene; esters,
such glss et hylin &eet R‘eanddgz m gteleach,dhdépenderitly ca‘(dneemfcﬂheﬂ,tl-l,iﬂsof Hiat, her m)[] e
possi ble to convert a radica i r;m;% At 0 _anot her
radi cal X, for exanple by hysmhéf%@; %&ggﬁﬁgyg?é)é&'?ﬁfcya %quj\gg)bé)fo gi ve
a COOH group. Ester groups chh be saponi fied, for exanple, using NaGH or
KoH in vater, vateRSHig Q¢ aleeheh Aa8seierti YR idhel ), RaIAQaNd 100

Car boxylic acids can be converted into e correspondi ng ¢ar'boxylic acid
chlorid%i, for exanpl e usi ngHahi onyl chloride, and these can be converted
ar

25 intd a bQ?alm' d@’ﬁwrﬁ Rf”;jn?édélﬁeloéreV@lk enk Mivei B)Jséa”rbantlsww@d B, {rantnﬁr
gives carbonitnles. An acid o e fpr an Ny er into the
associ ated aci d-addition sal t‘étéliqﬁgkg"b' 'g,HZT(g'rore' 'r?ﬁ'ﬁ)?é&glﬁ' 'eacti on of
equi val ent anount s Xof the 30isaRP dr BAavHitteisbsutestituted byi @OOH spOBMA, such as
et hanol, foll owed evapor alié' ‘P%rzs“i tabl e bases for this reaction are, in

particul ar, those ich give physiologically acceptable salts. Thus, the
acid of the formula I can be converted into the corresponding netal salt,

in par tﬁ%g! 2t kalf’ JFRE R Obrdtblih, iNGepaddniiyRirdnesahdtnerH I AbPHae 35
correspondi ng ammoni um salt using a e r e sodi um hydr ox i de,
pot assi um hydroxi de, sodi um &"i\%%ﬁ&?é’ﬁ'ﬂe Mﬁ%@ﬁg’l‘gﬁbéﬁﬁlﬁ"@ﬁ * |I:|V\D
02/ 41896 PCT/ EPOL/ Raghd-R? 10 tdyethersaid altdraafivsly alikyserieenatingrB-8rcarbam
particul ar, organi c bases whi &p i ve physiologically acceptable salts, such
as, for exanple, et @anol agn' né the other hand, a base of the formula I
can be converted i RantB” assaoe eackdndependentiyt ofamesamathasibhgA,d0Aaci d, for
exanpl €by reaction of equiv H‘,I&? jounts of the base and the acid in an
inert solvent, such,s ethanol, Toll'owed by evaporation. Suitable acids for
this reaction are, RahRti cipgather awsaltetnabivelyi-CeChmfi ol ogi cal Iy
acceptabl e acids. Pus, it iss RO B rhontsuibstinged dyi R’ acids, for exanple
sul furic acid, nitrdsc acid) h ohal i.c i d 10 such .as rochloric acid
or hydrobrom c aci (!i-\; phosphor‘%/@ﬁ% i%&raﬁﬁ%éagy%r%%%a%%@%g& d, or
sul fam ¢ acid, furthernore orfpmsoraCidisCH,f particul ar aliphatic,
alicycld%, arali phag7 c, aromyd b@@q d?%@bg‘cycl i ¢ nonobasi c

A 1s alkyl having from 1 to 6 carbon atoms,

Hal is F, Cl, Bror|,

m is 1, and

n 1Is1or2.

30

The compounds of the formula | and also the starting materials for their
preparation are, in addition, prepared by methods known per se, as
described in the hiterature (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
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or pol ybasic carboxylic, sulfonic or sulfuric acids, for exanple formc
‘acid,. acetic acid) propionic acid, pivalic acid, diethylacetic acid,

mal oni ¢ acwm ozkfasssucci nic acid, pinelic acid, fumaric aci decymeb@fizg4aci d,
| actic acid, tartaric acid, mal i c aci d, gltrlc acid, gluconic acid,
ascorbic aC|d ni cotinic aC|d i soni cotinic acid, met hane- or
ethanesulfonlc aci d, ethanedlsulfonlc acid, 2- hydroxyethanesulfonlc aci d,
benzenesul f oni ¢ acid p-t ol uenesul foni c acid naphthalenenDno- and

-di sulfonic ically
unaccept abl eaaiécq §§ "%%é ﬁ%{ J)trr;\*ge g&é ﬁ’g ﬂéjreclgﬁﬂ%r?pérgsé%“ ?)‘@t |mso ati on
and/ or puri f itioasddrerefin preateodetalnds of the fornula |I. The i nvention
furthernore relates to the use of the conpounds of the formula |I andl or
their physiologically acceptable salts for the,production of 25

phar maceut i cam%';!ﬁ epmPaLndn of thenformtta & or Al Ry RioR..dRer 89 Nhavedie. They
can be Tonverhgshihgs hdicateh! AbAEAaRER HRISrEE hodrmess ieicatedh at | east
one solid, liquid and/or sem-1iquid excipient or assistant and optionally
in conbination with one or nore further active ingredients. 30 The
invention al 40L ishaeastiviecesteriied O grour, thises praferdidy blkysilfohglioxy

h | | Th
Pventi on f uf PHUREEELA80R AGspAle R REHY SHANESG) br sfleMRISy TE
| east one coM&YING6J0 Qafbomatmsépnefem@bbphmté @frp1t<t>lyISpIH9@yI@mg°uebet:al Iy

accept afl e sahée alsoméiﬁﬁﬁé@%@sulﬁn (B} EPOL/ 12494 These preparations can
be used as nedicanents 1’ n human or veter| nary medi cine. Suitable excipients

are organi c or inorgani c substances which are suitable for enteral (for

exanpl e oral )Thaoedsmpwrﬁ@é opthetfcnhalell cmﬂfr;br@ifa-tabw;@bbmdiby meaa:tﬁ'@ct with
t he novel conpounds al cohol s,

al kyl ene gly &n'éoo%s H?I%rﬁg] 5 l&/v(‘f gbm&o Eggg’t ﬁﬁ' Oé'i‘é’t%ﬁgzyga atine,

carbohydrates, such as |actose or starch magnesi um st earates, talc or

vasel i e Su'(Jt 88Lifed, e Yfeting %ataha% 8o Bkfor rhé‘dﬂ%ﬁu sg'ret sl S.

pills, coate cap su ers granu es, ui ces “or
drops, suita hemr B?mr“é%f%@d@d‘rﬁ"m“éfﬁr But @ﬁteeademﬁne@agely apn\éemnsdh@mlo abl e

for parent er glrtpéfintd ﬁté@ctrhp@uﬁd@oﬁ@delfbrmuml preferabl y oil-based or
aqueous sol ut rMmr.e _sus Si ons sio or i npl ants, and

sui tabl e for 69'39?%8{ idnﬁﬁ BHS%IB@% %‘H@Heéﬁ@a gp ers. The
novel conpounds nay al so be |yophilised and the resultant | yophi | i sates
used, faf ex t The prepa
15 at i ons 1 e Spalrth e BeBides! el Bindlas) 16 11 3P BEAERIDBAR, oo ' oE
| ubricants, ;jhexsere/aot krawn. sthepican e prepacted by wmethodg kagwentoer senul sifi ers,
Sl s O Mo ipOunEde) PRl ean bk oraRigecten ephor ant s and
or “mor e vi t arfsdsSoRare Dl e Fimie e deRnatveS 2 CHeBstiied

physi ol ogi caldlyylenecarbekylic acid esterafEte Joiad\Gierh 23, ctTBEG88Y), byl nesses in

whi ch abincr (cycl oguanosi ne m)nophosphat e) level results
i n inflamat |r§%8ﬁ%¢tg'gb[t?%§p(\f prevention and rnuscl e rel axati on The

conpounds according to 25 the invention are used in particular in the

treatment of Ih'de’i‘éF 168 rQécth?ﬁoﬁﬁé@oﬂYp’%ﬁﬁd%%f tRe %r‘?d’(]lé‘”l%ﬁtr?fhé I reat nent

andl or therap I'npot enc gener al subst ances are preterably

adm ni stered ng@é&féh%fo’lﬁalﬁé'étﬁ eHHed %tath’%Bf?sﬁﬁce ioF apgeece af 8° bet ween
5 and 100 ny ipéft saﬂ/eawaampwatureybet\deeh wbeas20 sndaBbeY t8l°y phgbreen about

pattent. depertls EOMRRT At qEL "o 1 act or 6. Tor exampl e on the. ef fi cacy

of the specific conmpound enpl oyed, on the age, body wei ght, general state

f‘;]ehea' th, Seihe 88ditiBR of'aftaci@-bindifig bgBRt, 30MeXEhPiRhrPhikaA B Bidiihat i on, on
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,
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35 excretion rate, nmedi canent conbination and severity of the particul ar
'illnéss to which the therapy applies. Oral administration is preferred.

WO 02/ 4189 0%2/4189601112494 -12 Above and bel ow, all tenperEtIERS/1249¢ gi ven
in C In the exanples below, "conventional work-up" means that water is
added if necessary, a pHof from2 to 10, depending on the constitution of
the end product, is set if necessary, the mxture is extracted with ethyl
acetate or dichl oronethane, the phases are separated, the organic phase is

dried ' t i. ified b
L e e e e
spect r onet ry NeRb)maypefayegabten i npact ionisation) M+ FAB (fast atom

bonbar dnent M+H) + Exanple 1 15 1. of net hyl

3-(4-chlor _o2 (6, ;?B-t t ?_Flatﬁd_r_rgé{{ 1%)- geazot tH %noﬁ % 3- dédo(%ri ) di n-2-yl)propio
nate [qbtain qﬁse syifable i selvep +ye hydrocarbons, as hexane,

g- am no4, 5, 6,pétmﬁu?bllzt?trpbenzmmitiolnbgae:tr&ymrdpghwrmhmdmydro&atdmﬂshl del

- cyanopropi gnate, f.ollo c j | i S us oxychl ori de

i ot hyl am nateh s AleRERygher 1 LYo RaS BRARRBRE MY 1 20 1 20
of N-met hyl pyhiarbfatoner dickloserethatheatlcobOls, such alkooethambk esfvanadnisot s
renoved, and ey b S~1SHI q t} - jving 2.6 ¢
of metyl -3 Phopa B hSog ol bl ndlor (L ERRNES, LGS, ABh Stett Bl 1

] - benzog hi ené&ther, diisgpropyl %ther,rtetzapyqrp?/tﬂanéﬂi ¢ Oh gligxang; slycrkathers.| . 25
Anal ogo®s 1 eagichas éthylefe gM¥dd! mgrdiéthgt 6rlmeRbethyt etHer oY etipens gieol 1

T

ge ?Z ot m eno- [skich-ad] aqeyamided idimethyldoetamiden d-methylpyrroteddme or dimethyl-
- (4-chl oro- - 0 - T :

] - benzot hi eni?"?‘f%ﬁ& \Eﬁ\q‘gﬁ”yszsyﬁ 8 P oapﬁeé)?\r?ﬁrge’g§l‘{}fé)§'dr?e§t ﬁ%’?h as

3- [ 4- ( 3- chl ordimethytsulfeside (RIMS(Y); mityo sp@mpoyndssypheamnitrometsane or

benzot Hieno- [firdoeflzahiés EB1erk Tsi&n/Ad BHGPhEaate o mlRrESbHHEGAIEGH-EPO1 112494
3-(4-chl oro- Gzéﬁﬁ-hyl thieno-[2,3-d]-pyrimdin-2-yl)propi onate gi ves nethyl
3-[4-(3-chl oro-4-nmet hoxybenzyl am no) - 6- net hyl t hi eno-[ 2,

3 (AT e or o- o BBt e to tohla TR el X in2 ameeund Shife gi ves

net hyl 3-[4- (fennthiadﬁnto@nmtlaovaﬁimaﬁyIfanexample,tfy-mi'dmtylsmgarh eatsfr 2r a

g- ((j]4 E%alqo?]odg'}é?ﬁ%dt?ﬁﬁggf?;&gcﬁ% r?{}%mé;‘ 2¥|2-yl ) propionate gi ves net hyl

3- [ 4- ( 3- chl orkstar aoURseaPhy saREAITRY -for examppleniusitg a0kl an KOH i di n- 2-yI ] pr
opi onat e; 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.

25

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
physiologically acceptable salts.

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-
|de, potassium hydroxide, sodium carbonate or potassium carbonate).

30

35



wi th nethyl 3-(4,6-Di chlorothieno-[2,3-d]-pyrimdin-2-yl)propionate gives
‘met hyl 3-[4-(3-chl oro-4-net hoxybenzyl am no) - 6- chl or ot hi eno-[ 2, 3-d]

pyri m di n- 0/2}48mpi onate, 20 with nethyl 2-(4-chloro-5, 6,PCTERGHRAMYdr O-[ 1
] - benzot hi eno-[ 2, 3-d] pyri m di n- 2-yl )ac_eg@t_e gi ves net hyl

2-[4- (3-chl oro- 4- net hoxybenzyl am no) -5, 6,7, 8-tetrahydro-[1

] benzot hi eno-[ 2, 3-d] -pyrimdi n-2-yl]acetate. 25 Anal ogous reaction of

3, 4- et hyl enedi oxybenzyl anmine with nmethyl 3-(4-chloro-5,6,7,8-tetrahydro-[1

b t hi d I I
ST (3, 4 motha SR Bt RctoN A Rpegh e BrtEo Bl whigh aive
benzot hi eno- PBYSIOJHQJ%‘W aﬁC@Ptﬁtﬁe)‘BB]t&rwh@ﬁatf@r ewmmlenﬁthmolamme
3-(4-chloro-5, 6-cycl openteno-[1

-b t hi eng: [ 2, 3- i mi di n-2-yl i onat
b 4 oty Meebbiond: bRacoh L 5L Eody Bricdiuertad jnigdns gsso-
t hi eno-{ 2, 3ciﬁte@>ab|d:addmoasxalt]umir@anra@tdefor emamﬂal bY1IR2Gt6CHf E§GIVAL12. 194

Lo with et O O a L aRah SRR hbed sdhFR LB elfart

rimdm2-
gy[ 4- (3, 4- rr)én‘d)ﬁdvefrcétiy exabmain;ahaﬁur’aat}leacﬁ!s:ﬁocItbllsefpaehtrm are, in particular,
benzothieno
]3 (4-chl oro- &éwﬂfcpfg’ﬁégh%@@d?’él% mb?lﬁé qé) %ggllg%al‘tﬁy SI?I\?etg met hyl
3-14-(3,4- rreNS?I'@W@@n&(%éﬁ,szQWW@e@'ﬂditqm'@hméfﬁbaﬁflgg hydrohali CaC|dS
3-d] pyrihi di %u%h)ds]lﬂfd?@ttmaﬁé acidlér hydrbbrowibdcid, phos hor|c aC|ds such as

ﬁeg ﬁyfhl oro- ort%ophosprr]]c}/rlc amgnor Elfamlc adi <¥ r]‘urtﬁermor o] g ad g et ' ves

3- [ 4- (3, 4- neticylae @tighatiy, eicyglic anal)pHatie; dromeatig/ot Iheterm{ybhemdnqmasmm di n-2-y
| ] pr opi onat e;

3-(4-chl oro- é)ri)%w&l[%& %%@g%)ﬂ %sgifonlcr()lrn% urlc C'qs) forroeﬁ(laorpa? forrrln\clzggldnet hyl

4- (3, 4- netaoptiesid, Pxgienioyacid mwhcea@dhglletwlmtqacld malonic acid,

] pyrfini di sueinid BEAP i?ﬁlé}keam@qwmatrf& 4884 hbleic acid, Iactlc aCId tartaric
4,6-dichloro hleno 2(]y@grlmdln Z%g[}:c) tglona ves rrethl
4-(3,4-ne id el AYCoRicag M¥RECH t!i‘j'c acid

i mdin-2- yédmmmlolatd,e methane- or ethanesulfonic acid, ethanedisulfonic acid,
2-hydroxyethanesulfonic acid, benzenesulfonic acid, p-toluenesulfonic
acid, naphthalenemono- and -disulfonic acids, or laurylsulfuric acid. Salts
with physiologically unacceptable acids, for example picrates, can be used

for the isolation and/or purification of the compounds of the formula |.

3-[
3-d
3-(
3-[
pyr

20

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
one solid, liquid and/or semi-liquid excipient or assistant and optionally in
combination with one or more further active ingredients.

25

30 The invention also relates to medicaments of the formula | and their

physiologically acceptable salts as phosphodiesterase V inhibitors.

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

35 cally acceptable salts.



25 Anal ogous reaction of "A" with nethyl 4-(4-chloro-5,6,7,8-tetrahydro-[1
‘] - benzot hi eno-[ 2, 3-d] pyri m din-2-yl)butyrate gi ves net hyl

4-[ 4- ( 3- chivara2/4898et hoxybenzyl am no) - 5, 6, 7, 8-t et r ahydr o- [ PQTAP01/12494

benzot hi eno-[ 2, 3-d] -pyrim din-2-yl]butygate; wth nethyl

4- (4-chl oro-5, 6-cycl openteno-[1

] - benzot hi eno-[ 2, 3-d] pyrimdi n-2-yl)butyrate gives

4-[ 4- (3-chl or o- 4- net hoxybenzyl am no) - 5, 6-cycl openteno-[1 ]-benzo35
thieno-[2, 3 z L AiN=Ra t . i 9~4 -15
w~th net hyl ﬁ%ﬁ??ﬁ%’%@fgﬂgﬁz?ﬁéb?}%ﬁ% %?e[dﬁ%ﬁﬁﬁﬁrgﬁéﬁ%ﬁﬁi&

pyri m di n- 2- Medicingr auidakp\exsipients@re organic or inorganic substances which

4- [ 4-{ 3- chl ops duitEsiB oY SR (fSF eX@inde Braly PaBaRIr&nsr-tbpical administra-

] benzot hi eno-_[)w-ﬁgrl m di. -ﬁ}-ﬁ/l%b tyrate; d5 th Frrﬁ hw

4 (4- ol or o- BOMARAQ AP srgetwithy (i nyal chmibatng3, 105 GoMAIE Wate/e Xeges ny |

4-1 4-( > chl otablé-onet bmzmenmﬁomauo,)lerﬁel ghycbis, pbiyetiodéde ghydpls, glycerol

pyri m di n-2-yl. r . 10 W :

4- (4-chl oro- ?'%&g%ﬁg%%@%r 8%%)%@5?%13%% i l&Ftn(_)-sf-?/rl 3t%{JCthyrm _aatgen es-,uvrrés met hyl
4-[ 4- ( 3- chl ostsatatest tale phaaselineyiSuitab ,%rdxraleadmnmsilraém[ezpsma P mi di n- 2-

yl]butyrate; | h¥bated tablet | owders, granules, syrups
4- (4-chl or o- éé'gﬁﬂﬁﬂtgh e%b¥t;2€3-§jes' R BV S hutyT At e orves ethyl

4-[ 4- ( 3-chl of'§ces REARPEy B @'PJ %ﬁ%ﬁ'é 'ﬁiﬂ“ﬁﬁ%@r%-e ppgsigries, sul

pyri m dith- 2- woldsoryranesterati ddminrsttation are solutions, preferably oil-based or

& B el or o860 QRABRE Rirgrriofd slypdlaHs efutbibRY o bt ol e

4- [ 4- ( 3- chl orsaitdblesfoh topitead rapplliaatiar) afe oimtroentsh cerammg ar Bowtess: iTinedi n- 2- yl ] bu
tyrate. Anal t] 4 : ' I t hyl
4}/( 4- chl or o- gggggcgﬁ?é%%?%&oéfqme'WéR&W%Itgmoaﬁl“%felg e

] - benzot hi enaispd, Br expmplenfar thexprppppatio of isjegtios Preparajipns. The prepa-

4- [ 4- (3%- et hybrn i d ARYbE Bicilised aPdfor&oniiie wekigahts, khemast hi eno-[ 2,
3-d]-pyrimdin-2-yl]butyrate; 30 .}.h rretrtljyl . -

4- (4-chl or o- Egt;}g_lq%r@%,dgg%?ré/ﬁgy?sﬁ stabilisers and/or wetting agents, emulsifiers,

] - benzot hi enseltd f&r wppfyingitde :msﬁroyib)me‘swret buffiervasbstances, colorants and

4-14- (3, 4-ne edi an oy

Lt i T BB B RY RS O B BPELARE T orample one o

more vitamins.
20

The compounds of the formula | and their physiologically acceptable salts
can be employed for combating illnesses in which an increase In the
cGMP (cycloguanosine monophosphate) level results in inflammation inhi-
bition or prevention and muscle relaxation The compounds according to
the invention are used in particular in the treatment of illnesses of the
cardiovascular system and for the treatment and/or therapy of impotence.

25

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
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
excretion rate, medicament combination and severity of the particular ill-
ness to which the therapy applies. Oral administration is preferred.

30

35



35 WD 02/41896 PCT/ EPOL/ 12494 -16 with net hyl

‘4- (4-chl oro-5, 6-cycl ohepteno-[1 ]-benzot hi eno-[ 2, 3-d]

pyri m di n-@yd2)4hssicyr at e gi ves net hyl PCT/EP01/12494

4-[4- (3, 4- net hyl enedi oxybenzyl am no) - 5, 65cycl ohept eno-[1 ] benzot hi eno-[ 2,
3-d]-pyrimdin-2-yl]butyrate; 5 with rret%

4-{4-chl oro-6-nethylthieno-[2,3-d]-pyrim d| n-2-yl)butyrate gives nethyl

4-[ 4- ( 3, 4- net hyl enedi oxybenzyl am no) - 6- net hyl t hi eno-[ 2, 3-d]
pyrimdin-2-yl]butyrate; 10 with nethyl

4- (4-chl oro-5, 6-di met hyl t hi eno-[ 2, 3-d] - pyrimdin-2 butyrate gives nethyl
4-[ 4- ( 3, 4- mePDPVEREG RBIOWeal jeraReiabyres ae @ivast y1G. Hné pzam\p&ﬁs BRIPWM-di n- 2-
yl ] butyrate; “é&\)é!hhbnﬁl‘%&ik'-u " means that water is added if necessary, a pH of

4[4 (2 4 mefieg e tRdBoRgpRiEYS s B ConsuAPN s Snppr g st = !
Zyz |4m6 ljpcﬁl ylrbg@sglaer% gthezmgetarb igrekirstted with ethyl ag{;etate or dichloromethane, I

L 0o B lon s L WL PP gl 5,8 X80 A IS

pyri m di n- 2- ghiimviapoeated, @mchthegpresiuctscpurdiedody CaconeBogiapiy et silica

5-(4- chloro
] benzot hi ens- Fi&@%dfg ﬁﬂgﬁln- -yl )val erate gives nethyl
[ 4- (3-chl or o- 4- met hoxybenzyl am no) -5, 6,7, 8-tetrahydro-[1

]Sb??lzot;ﬁl eno%\j%ss%pd%ar@méttmm[f]yiz] @GR Php aﬁcgnméan SNy | poyl ) val ori
chl or o- cycl opent eno no ri yl)valeric
acid gives 5-[4-(3-chl oro-4- nethoxeggﬁgygéﬁ? 5%’ ‘ﬁghg%F%@@ﬁ*gno [1

] - benzot hieno-[2, 3-d]-pyrimdin-2-yl]valerate, 35 with nethyl

5-(4-chloro- & b pyclohepteno-[1 ]-benzot hi eno-[2, 3-d] pyrim din-2-yl)

val eric acid WO 021 41896 PCT/ EPO1/ 12494 -17 et hyl
5-[4- (SSChI or o- 4- met hoxybenzyl am no) - 5, 6-cycl ohepteno-[1 ]

1.9 g of methy! 3-(4-chloro-5,6,7,8-tetrahydro-[1]-benzothieno-[2,3-d]-
pyrimidin-2-yl)propionate [obtainable by cyclisation of methyl 2-amino-
45,6, 7-tetrahydrobenzothiophene-3-carboxylate with methyl 3-cyano-
propionate, followed by chlorination using phosphorus oxychloride/
dimethylamine] and 2.3 g of 3-chloro-4-methoxybenzylamine ("A") in 20 ml
of N-methylpyrrolidone are stirred at 110° for 5 hours The solvent is
removed, and the mixture is subjected to conventional work-up, giving

2.6 g of methyl 3-[4-(3-chloro-4-methoxybenzylamino)-5,6,7 8-tetrahydro-
[1]-benzothieno-{2,3-d])-pyrimidin-2-yl]propionate as a colourless oil.

20

25 Analogous reaction of "A"

with methyl 3-(4-chloro-5,6-cyclopenteno-[1]-benzothieno-[2,3-d]-
pyrimidin-2-yl)propionate gives
methyl 3-[4-(3-chloro-4-methoxybenzylamino)-5,6-cyclopenteno-[1]-
30 benzothieno-[2,3-d]-pyrimidin-2-yl]propionate;
with methyl 3-(4-chloro-5,6-cyclohepteno-[1]-benzothieno-{2,3-d]-
pyrimidin-2-yl)propionate gives
methyl 3-[4-(3-chloro-4-methoxybenzylamino)-5,6-cyclohepteno-[1]-

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



benzot hi eno-[2, 3-d]-pyrimdin-2-yl]valerate; with nethyl

'5-(4-chl oro-6-nethylthieno-[2,3-d]-pyrimdin-2-yl)val erate gives 5 nethyl
5- [ 4- ( 3- chiy@y 2144898t hoxybenzyl am no) - 6- net hyl t hi eno-[ 2, 3-rdiT/EP01/12494
pyrimdin-2-yl]valerate; with methyl .

5- (4-chl oro-5, 6-di met hyl t hi eno-[ 2, 3-d] - E)%ri m din-2-yl)val erate gives 10
nmet hyl

5-[4-{3-chl or o- 4- met hoxybenzyl ammo} - 5, 6- di met hyl t hi eno[ 2, 3-d] - pyri m di n-2-y
| Jval erate; wi.th t hyl . o .

5 (a- antor o- HIBURTVhEdA ST ety Iianer2 Sy THPY 20DPERRIQ0 e ny
5-[ 4- ( 3- chl ogores- met hoxybenzyl am no) - 6-et hyl t hi eno-[2, 3-d] 15
pyrimdin-2-yl]v t£54 20 Wit h 4N i A lthieno-[2. 3-d1-

Y a6~ i ohi or of R - ool 4o erzy erming) & ety tiene 2,3,

5- [ 4- ( 3- chl or o- 4PKHEMERVLEIRIPPIIAGHR) - 6- chl or ot hi eno-[ 2, 3- d]

pyrim & n- 2-yl]val erate. Anal ogous reaction of

3, 4- et hyl enedj oxypenzyl ani ne wi.t h net hyl. 5-(4-chl oro-5.6,7,8-tetrahydro-[1
] - benzot hi en&'wéﬁlﬂ éﬁﬁf? S %1629'9%1?@52?‘%?%9'&’afﬁﬁr'ﬁgwﬂppmp"
5-[ 4- (3, 4- nrevhateegiwes oxybenzyl am no) -5, 6, 7, 8-tetrahydro-[ 1
] benzot hi eno-[ 2, 3-d] - | M din-2- ad TR Bt MO
5. (4 ohl or 0- 5, 6. ﬁﬂfﬂ%ﬂﬁ%&%@§bfi3f¥@%@g§h?é?x;@w<@-%$ dietnyiieno
pyri m di n-2-yl) vid, rdltpyrighides2 3jpropionate;
5-[ 4- (3%- net hyl enedi oxybenzyl ani no) - 5, 6- cycl opent eno-[ 1
] - benzot hi eno-J 2, 3- di)— pyrimdin-2-yl]valerate; wth net hgl _
5- (4- chl or o- WiELEeYS Belfre@nerora-ethyittiena . érd-Rysimidigr2-yl)propionate
pyrim di n- 2- yiyagal erate gives 35 nethyl
5-[4- (3, 4- net hyl enedi zyl a -5, 6- | gh o T
] benzot hi eno-[ 2, L FY'S%W@&%t?!%'ﬁ’ﬁ@&wﬁéﬁéﬁaw’%@%&i%@%‘%@ﬁ'@ﬁo1/ 1249a
-18 with nmethyl py(imidintbydedpretigl t hi eno-[ 2, 3-d] - pynni dm 2-yl ) val erate
gi ves it hyl 5-[4-(3, 4-met hyl enedi oxybenzyl ami no) - 6-met hyl thi eno-[2, 3-d] 5
pyrimdin-2-yl]val erate; with nethyl o ) _
5- (4- chl or o- With methv BylkGrDisidorothienail2 Syei-pyrimisin-2yyl)erapienategiyeées net hyl
5-[4- (3, 4- net hy| enafyo3Aesen|relametiioybehfpbiind)6-eArrdthieno-[2,3-d)-
3-d] - pyri mdi n- 2- I.}nvgl eéa e; .
lerl idin- —yhpr‘oplonate,
20 With methy! 2-(4-chloro-5,6,7,8-tetrahydro-[1]-benzothieno-[2,3-d]-

pyrimidin-2-yl)acetate gives

methyl 2-[4-(3-chloro-4-methoxybenzylamino)-5,6,7,8-tetrahydro-[1}-

benzothieno-[2,3-d}-pyrimidin-2-yl]acetate.

25 Analogous reaction of 3,4-methylenedioxybenzylamine

with methyl 3-(4-chloro-5,6,7,8-tetrahydro-[1]-benzothieno-[2,3-d]-
pyrimidin-2-yl)propionate gives
methy! 3-[4-(3,4-methylenedioxybenzylamino)-5,6,7,8-tetrahydro-[1}-
30 benzothieno-[2,3-d]-pyrimidin-2-yl]propionate;
with methyl 3-(4-chloro-5,6-cyclopenteno-[1]-benzothieno-[2,3-d]-
pyrimidin-2-yl)propionate gives
3-[4-(3,4-methylenedioxybenzylamino)-5,6-cyclopenteno-{1]}-benzo-
thieno-[2,3-d]-pyrimidin-2-yljpropionate;



10 with nmethyl 5-(4-chloro-6-ethylthieno-[2,3-d]-pyrimdin-2-yl)valerate
"gives nethyl 5-[4-(3,4-nethyl enedi oxybenzyl am no)-6-ethylthieno-[2, 3-d]
pyri m di n-@yd2stgdser ate; 15 with met hyl PCT/EP01/12494

5- (4, 6-di chl orot hi eno-[ 2, 3-d] - pyri m di _n13-_yl )val erate gives net hyl

5-[4- (3, 4- net hyl enedi oxybenzyl am no) - 6- chl or ot hi eno-[ 2, 3-d]
pyrimdin-2-yl]val erate. Anal ogous reaction of "A" 20 with nethyl
7-(4-chloro-5,6,7,8-tetrahydro-[1

P P B ST e 2
] benzot hi enopydmiiigi2-phpriopiaiate VeS| hept anoate; 25 with net hyl

7- (4-chl oro-5, 6- 2_E02hdthvienedioxvb lamino)-5,6-cyclohepteno-[1]-
] - benzot hi eno-[zﬁ%{% I%)e/ﬁt ﬁ?di n- 2Y elrﬁe_.l?xy i) Cr¥gtoh3?f) eno-{1]

/ ept anoat e gi'ves

7-14-( z chl or o- 4bgez mﬂ?z%mﬁﬁvd'eéngm@g%no- [1
] benzot’hi eno-[ 2, 3-d] - pyri m di n-2-yl ] heptanoate; 30 wi th nethyl
7- (4-chl -5.6- I t - : o :
|~ bensot hi endifanstf BiEHiGEE gy thiene 2 S0l 7 lpyppionate
7-[ 4- ( 3- chl ogose$- net hoxybenzyl ami no) - 5, 6- cycl ohepteno-[ 1

b t hi -1 2, 3: 80 1By FA_ MR diRaids eclogry 418964 11
LC?’?ZE(I;C] } ‘32295 ' ﬁrbecﬂ\}\xlﬁ%ﬁﬁg,ﬁi/rﬁgt%yﬁénb@ﬁﬂ&ﬁ@ﬂf\}lSmlrﬁﬁ 6-mih{itHidlE PP 3-q]
7- (4- chl or o- 6- mePHMidinedyliprep@ndte;pyri ni di n- 2- yl ) hept anoat e gi ves met hyl
7-[4-( 30¢nl or o- 4- net hoxybenzyl am no) - 6- met hyl t hi eno-[ 2,

3-d rimdin-2-vyl]heptgnogate; it t hyl .- .
7 CaPLhl or o 8116 tiethf By Aratiardes BA eV ReHr2,P Al Y B2 AHBERR g ves
met hyl onate gives

[ 4- (3-chl oro- 4- 1 - I i @l s oyrimdin-2-

et amott o 1Hﬁ%?‘@%ﬁ]é{&wé’t’iﬁw};‘??ed?ox‘@bgh%EWA&)%,@%%@IMer%’

(4- chl or o- 6- et [BBtd]immisrifr-2-yipropienatedi n- 2- yl ) hept anoat e gi ves net hyl
[ 4- (33chl or o- 4- met hoxybenzyl am no) - 6- et hyl t hi eno- [ 2,
d] pyri m di n-_2-yIH1ye tanoate; 15 with nethyl oo )
(4- chl or o- 8dtHNihy Ei’(érﬁh"P@,‘@-%W'WWQT{%3Tii]‘llyy|m'ﬂ@p2‘é{HB'é%Ré°@¢t9es net hyl
[
d

4- (3- chl orgrels met hoxybenzyl am no) - 6- chl oroth ieno-[2,
I'pyrim din-2-yllpcnt anoak e, #dlenedioxybenzylamino)-6-ethylthieno-[2,3-d)-
pyrimidin-2-yl]propionate;

7-
y

7-
7-
3-
7-
7-
3-

20

with methyl 3-(4,6-dichlorothieno-[2,3-d}-pyrimidin-2-yl)propionate gives
methyl 3-[4-(3,4-methylenedioxybenzylamino)-6-chlorothieno-[2,3-d]-
pyrimidin-2-yl]propionate.

25 Analogous reaction of "A"

with methyl 4-(4-chloro-5,6,7,8-tetrahydro-[1]-benzothieno-[2,3-d]-
pyrimidin-2-yl)butyrate gives
methyl 4-[4-(3-chloro-4-methoxybenzylamino)-5,6,7,8-tetrahydro-[1]-
30 benzothieno-[2, 3-d]-pyrimidin-2-ylJoutyrate:
with methyl 4-(4-chloro-5,6-cyclopenteno-[1]-benzothieno-[2,3-d]-
pyrimidin-2-yhbutyrate gives
4-[4-(3-chloro-4-methoxybenzylamino)-5,6-cyclopenteno-[1]-benzo-
thieno-[2,3-d]-pyrimidin-2-yl]butyrate;



Anal ogous reaction of 3,4-nethyl enedi oxybenzyl am ne wi th net hyl
7-(4-chl oro-5,6,7,8-tet rahydro-[1 ]-benzothieno-[2, 3-d]

pyri m di n- @xyed4isgwt anoat e gi ves 25 net hyl PCT/EP01/12494
7-[4-(3, 4-met hyl enedi oxybenzyl ani no) - 5, q 7,8-tetrahydro-[1

] benzot hi eno-[ 2, 3-d] - pynmi di n- 2-yl ] hept anoate wi th net hyl
7-(4-chloro-5, 6-cyclopenteno-[1 ]-benzothi eno-[ 2, 3-d]

pyri m di n-2-yl ) hept anoat e gi ves 30 net hyl

S a)- pyr i aRE S B B ot TR 2 BT ) Shepteno: 1
] - benzot hi enpy[imidined- ybpuhymtmgnv@ yl ) hept anoat e gi ves 35 net hyl

7-[ 4- (3, 4- net hyl _2,
oot v 2 GRS T B B B

met hyl _7-(4-chl onbénéoﬁ'%ﬁ!’}%r[%%@rwﬂrnzd@ fAt8i n- 2- yl ) hept anoat e gi ves
met hyl 5. [ 4- (3, 4- et hyl enedi oxybenzyl am no) 6 nmet hyl t hi eno-[ 2, 3-d] 5

i din-2-yl. I t
Y a"ehl or o- St BefbE eSO thiepgite A kRTINS BOIRANEYOUES et hy!
[72[;1 ((:I ]3 4- et hél mmtiylo«%&mhlcmmmm)etrﬁ:@bd?ﬁﬁlahma JHo-arathgthieno-[2,3-d]-
rimdi Wi me
7-(4-chl g)r/o- 6- et ﬁyﬁpﬁélé%%@ﬂg%ﬁ pyri m di n- )2/ yl ) hept anoat e gi ves net hyl
7-[4- (3, 4- et hyl enedi oxybenzyl am no) - 6- et hyl t hi eno-[ 2, 3-d] 15

pyr i i dih- 2- Wlil’f‘ﬁ%ﬂﬁ,ﬂﬂa@%hlg% W@Bm’@?hﬂﬂleno -[2,3-d]-pyrimidin-2-ylbutyrate
7- (4, 6-di chl orot hi eno- -pyrimdm 2-yl) hept anoat e gi vés net hyl

7-[4- (3, 4- retINA%enedi oxybenzyl ami no) - 6- chl or ot hi eno-[ 2, 3-d]
pyri m di n- 2-yl | hemsthpliod{4-(3-8hkdrogbmethiegbenaylaniind )5, 6vdietmgthigto-

2-[4-(4-chloro-5,;8,7,8-1efrahydro-
] - benzot hi eno- | 2,[gﬁd‘f]goﬁrﬁﬁn!lag’%g@gywatgycl ohexyl -1-ylJacetate gives 25
met hyl 2-{4-[4-(3-chl oro-4-nmet hoxybenzyl am no)-5,6,7,8-tetrahydro[ 1

] - benzdkhi e”%{r?m%trﬁll 4D%réﬁlbﬂiée¥hmﬂneﬁd@9ftﬂ i rg k@?@'o eSte gk et hy!

2-[4-(4-chloro i eno -pyrimd X I]acetate

gi ves 30 met hyl Zn?tﬁ}’{ﬁ'l‘{@'@h[%'?tﬁ mﬂmmﬁysﬂﬁﬁw@ '(ano
pyrimidin-2-yl]butyrate;

with methyl 4-(4,6-chloro-6-chlorothieno-[2,3-d]-pyrimidin-2-yl)butyrate
gives
methyl 4-[4-(3-chloro-4-methoxybenzylamino)-6-chlorothieno-[2,3-d}-
pyrimidin-2-yl]butyrate.

20

- Analogous reaction of 3,4-methylenedioxybenzylamine
with methyl 4-(4-chloro-5,6,7,8-tetrahydro-[1]-benzothieno-{2,3-d]-
pyrimidin-2-yl)butyrate gives
methyl 4-[4-(3,4-methylenedioxybenzylamino)-5,6,7,8-tetrahydro-[1]-
3 benzothieno-[2,3-d]-pyrimidin-2-yl]butyrate;
0
with methyl 4-(4-chloro-5,6-cyclopenteno-[1]-benzothieno-[2,3-d}-
pyrimidin-2-yl)butyrate gives
4-[4-(3,4-methylenedioxybenzylamino)-5,6-cyclopenteno-[1]-benzo-

35 thieno-[2,3-d]-pyrimidin-2-yl]butyrate;



[2,3-d]-pyrimdin-2-yl]-cycl ohexyl -1-yl }acetate; Anal ogous reaction of

3, 4- et hyl enedi oxybenzyl am ne 35 with net hyl

2-[ 4- (4- chivay 214389, 7, 8-tetrahydro-[ 1 PCT/EP01/12494

] - benzot hi eno-[ 2, 3-d] pyrim di n-2-yl)-cyggohexyl -1-yl]acetate gives WO
02141896 PCT/ EPOL/ 12494 -21 net hyl

2-{4-[4-(3, 4- net hyl enedi oxybenzyl am no)-5,6, 7, 8-tetrahydro [1

] - benzot hi eno-[ 2, 3-d] - pyri m di n-2-yl]-cycl ohexyl -1-yl }acetate 5 Anal ogous

ti f \ ' (- : - hydro-[1
| “benzot i end 26y %gﬁi%w6&0&%%0}#&#@%@2%%@@ﬂé-;l%?fﬂ]a vare-l
3- (4benzyl anpyomidie;Zrybutyrataigigso- [ 1

_b h' _ .. . o ) ) . ]
| -benzot hf eno-  2qyiyfi4-(8 dieifyebeicibenaisiid)- 6.6 oyciohesrirod |

dro-11
] - benz%tzhi eno- [ 2PSUETWWQT%%]‘%WW@UT%TV%‘QV@WES met hyl
4- (4benzyl am no-5, 6,7, 8-tetrahydro-[1 .

L ?if‘iﬁf n gf‘gqi@fryggﬂ Q%’(Qgﬁwpgj-ﬁé&h}lﬂ%%fi‘é,%Ld]%;}rﬂnirdrﬁ’i-ﬂyw)butyrate gives
] - benzot hi eno- [ 2 niety|p4-(3, dimethyianedioxybanaylgming-Grmeailylthieno-[2,3-d]-

5- (4benzyl am no- R-4 o-[1
] - benzot hi eno- [ 25§ﬁgﬁ)@r§| ﬁg@{ﬂgygéyl )val erate; 20 with nethyl
4- (4-chl oro-6-met hyl t hi eno-[ 2, 3-d] -pyri mdi n-2-yl)butyrate gives nethyl

4-[ 4bertBy| amiyipr hoffh (uLeriGres 2ty mieh o1 2B BysiiohueyhplgiraS W th
met hyl 5-(4-chl oro-6-ethylthieno-[2,3-d]-pyrimdin-2-yl)valerate gives

met hyl 5-[ 4b&YAA ani no- 6- et hyl t hi eno-[ 2, 3-d] -pyri midin-2-yl]val erate. 30 35
WD 021 41896 methyl 4-[4-(3,4-methylenedioxybenzylamino)-5,6-dimethylthieno-

[2,3-d]-pyrimidin-2-yl]butyrate;

15 with methy| 4-(4-chloro-6-ethylthieno-[2,3-d]-pyrimidin-2-yl)butyrate gives

methyl 4-[4-(3,4-methylenedioxybenzylamino)-6-ethylthieno-[2,3-d]-
pyrimidin-2-yllbutyrate;

with methyl 4-(4,6-dichlorothieno-{2,3-d]-pyrimidin-2-yl)butyrate gives
methyl 4-[4-(3,4-methylenedioxybenzylamino)-6-chlorothieno-[2,3-d]-
pyrimidin-2-yllbutyrate.

20

Analogous reaction of "A"
25 With methyl 5-(4-chloro-5,6,7 8-tetrahydro-{1]-benzothieno-[2,3-d]-
pyrimidin-2-yl)valerate gives
methyl 5-[4-(3-chloro-4-methoxybenzylamino)-5,6,7,8-tetranydro-{1]-
benzothieno-[2,3-d]-pyrimidin-2-yl]valerate;
30 with methyl 5-(4-chloro-5,6-cyclopenteno-[1]-benzothieno-[2,3-d]-
pyrimidin-2-yi)valeric acid gives
5-[4-(3-chloro-4-methoxybenzylamino)-5,6-cyclopenteno-[1]-benzo-
thieno-{2,3-d]-pyrimidin-2-yl]valerate,
35 \uith methyl 5-(4-chloro-5,6-cyclohepteno-[1]-benzothieno-[2,3-d]-
pyrimidin-2-yl) valeric acid gives



-22 Exampl e 2 PCT/ EP01112494 2.2 g of nethyl

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

] - benzot hi wiom2[42898- d] - pyri m di n-2-yl ] propi onate are di ssolMIERNIZ94 M of
ethyl ene glycol mononethyl ether, 10 ni4pf 32% NaCH are added, and the

m xture is stirred at 110 for 5 hours. %O%HCI is added, and the m xture is
extracted with dichl oronethane. Addition of petroleumether gives 2.0 g of
3-[4-(3-chl oro-4-nmet hoxybenzyl am no) -5, 6,7, 8-tetrahydro-[1 ]-benzothi eno 10

L2, 3-d] - pyr m Al refyfie @DbHBk&4%bﬁnggb§h gﬁ%ﬁin@}ﬁ%@@%bg%&ﬁ stals are

di ssolved in 30 anol . ofam ne 1 s added.
Crystal | isation §eozethiengs|2g3-8f-pyrimidin-2-yljvalerate;
3-[4-(3-chl oro-4net hoxybenzyl am no)-5, 6, 7, 8-tetrahydro-[1

e oSl ST A S5l P P2 S P TGO o

f ol | owi“ng car boxyretiayles[4dE3-chloro-4-methoxybenzylamino)-6-methylthieno-[2,3-d]-

Cni eno-[ 2, 3- ] - AR BNARRIEG: bni e act d; o eneo

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

] - benzot hi en L ' ! -2- lerat
LS e o] S S MRS 23 e i 2yt
3-d] pyrl m di BVESy| ] propi oni ¢ aci d;

3- 4- (3%l or o- A mi@h e gllébiloa@ﬂmmbtrtbx@béﬁtﬁadnirﬁn)eﬂle-dlr&ethylthleno-

3-d] pyrimdin-2 p oni.c Cld
3-[4-(3-chl oro- 4&%5#68@/ ng*’ﬂ'(?fgtg et hyl t hi eno-[2, 3-d] pynmi di n-2-yl]pro
pionic acid; 3-[4-(3-chl oro 4 met hoxybenzyl am no) - 6- chl or ot hi eno-[ 2, 3-d] 35

rimdin-2- LG
IC2)y[4 (3:ch ﬁﬁ““%@b’ﬁ? b‘gﬁ?'q’i“%r%t h(?%%gg | yF 2 ggﬁ'@fa@%nves
t hi eno , 3- d] - pynethyld- !oa@érm@twbenéxam) tyltoigno{2s61- 126; 5
3-[4- (3 4 met hyl ﬁﬁ1|dm;/219 b@mm) 5,6,7,8-tetrahydro-[1
] benzot hi eno- [2%2 d] -pyrim d| n-2-yl ] propioni c acid;

3-[4-(3, 4- met hyl enedi oxybenzyl am no) - 5, 6-cycl openteno-[l
] - benzot hi enavifiematrd] Spé-dicthiorothighd2,8pd]epyirenidimi-B;yl)Lalerate gives

4- (3, 4- et hyl n
v 3-14-(3, - el 3[’2?@&5?03% PRLKIE &Hf?ox@b%ﬁ%y@nﬁr%)?-%hIojrotmeno-[z,3-d]-
3-[4- (3, 4-net hyl @N@Jml@my%ﬂﬂ\zijlﬂm’fﬁno) 6- net hyl t hi eno-[2, 3-d] 15
pyrim dith- 2- yI ] propl oni ¢ aci d;

3-14-(3, 4- net di enzlamno
yl ][pr E)pl oni ¢ Adé ngus reacﬁon of 3,4- met%ylenedloxy en \amn

i eno-[ 2, 3-d] pyri m din-2-
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]-
benzothieno-[2,3-d]-pyrimidin-2-yl]valerate;

25

with methyl 5-(4-chloro-5,6-cyclopenteno-[1]-benzothieno-[2,3-d]-

pyrimidin-2-yl)valerate gives
5-[4-(3,4-methylenedioxybenzylamino)-5,6-cyclopenteno-{1]-benzo-
thieno-[2,3-d]-pyrimidin-2-yljvalerate;

30

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-cycloheptenc-[1]-
benzothieno-[2,3-d}-pyrimidin-2-yl]valerate;

35



20 3-[4-(3, 4- met hyl enedi oxybenzyl am no) - 6- et hyl t hi eno-[ 2,

"3-d] pyri mdin-2-yl]propionic acid,

3-[4- (3, 4- wer dyhigmsedi oxybenzyl am no) - 6- chl or ot hi eno-[ 2, 3- diqIyERowitziiom- 2- yl | p
ropioni c acid; 25

4-[4-(3-chl oro- 4- met hoxybenzyl ami no) - 5, 25 7, 8- tetrahydro-[1

] - benzot hi eno-[ 2, 3-d] - pyri m di n- 2- yI]butyr| c acid;

4- (4- (3-chl or o- 4- net hoxybenzyl am no) - 5, 6-cycl openteno-[1 ]-benzo30

thi eno-[2, 3-d] -pyrimdin-2-yl]butyric acid,

4-[ 4- (3-chl or 0- 4- net hoxybenzyl am no) - cl ohept eno-

] - benzot hi enw4thangtihy] 5ﬁ9rqhh¢r@r6rnzetpyl}mam91{¥ 8- da]cmd'm@m- -yl)valerate gives
4-[4-(3-chl oro-4 B8R éﬂn‘iﬂb L@HR;HE thieno-2,3.

3-d] pyri mdi n- 2- ﬁﬁﬁ%wg‘gﬁhé}ﬁw&n@g}dﬁgm %ye] sal ﬂ 2; [ V\D]02/41896
PCT/ EPQL] 12494 - PYimIdin-2-yilva erdte,

4-[4-(3-chl oro-4-net hoxybenzyl anmo) - 5, 6- et hyl t hi eno- (2, 3-d]

imdin-2-yllb '
Y 145, ont o PR, S B S R R P T IRHen- 2-y1 1 b
tyric acid, @tvesnol am ne salt, mp. 170;
4-[ 4- (3-chl 4z din-2-yl]b
Gty ¢ acid: 10 z‘fﬁﬂ%@“ﬁ%ﬁx@“&ﬁ%ﬁﬁéﬁ%@%@m‘ﬁé?d'@ SR Shyaro [ 1
] - benzgt hi eno- [2[3 HWW'ﬂi”d?'rY valgratBut yri c acid, ethanol amme salt, mp.
114; 1904- [ 4- (3 4- met hyl enedi oxybenzyl ani no) - 5, 6- cycl openteno-[1

I an%gt 2‘ ﬁgﬁﬂ 10 QTB'! éx(é Qm'g_ﬁw“%u%&§?q] ?ﬂ%{'@ﬁ'{@lﬁ\o}wvalerate gives
] benzot hi eno- [ 2ngetidyl- Epf,z‘r (mﬂdnethmeﬂehmnypenzylamlmb)—@-@thylthleno -[2,3-d]-

4-[4-(3, 4- net hyl P %ll g no) 6- met hyl t hi eno-[ 2,
3-d] pyri m di n-2- ? 1151‘ ut yri aC| et hanol anme salt, mp. 170;
4-[4- (3,.4- net hyl enedi oxybenzyl am no) - 5, 6- di et hyl t hi eno- [ 2, 3-d] 25

gyr i4m' gSZ 2-t rl\iHﬁHébH | 6-(A%- chhlorothleno& 2,3- dA piytrlrr]nldln-Zéy )valerate glves vl Th
ty£| c(aC| drre30y me%hyl t{) ?ip i ethyr| r?edloxy e%zyla'm?r?o ch%rot]rpg [Bg Jf ylTbu

4-[4- (3, 4- et hyl epeachidikybeiNgié@atg no) - 6- chl or ot hi eno-[ 2, 3-d] pynmi di n-2-yl ] bu
tyric acid; 5-[4-(3-chloro-4-nethoxybenzyl am no)-5,6,7,8-tetrahydro-[1

] - benzot hieno-[2,3-d]-pyrimdin-2-yl]valeric acid, mp 165; ethanolam ne 35
sal t, n210p. 1 Ahalogo® rezctard 86" ACT/ EPOL/ 12494 - 25

with methyl 7-(4-chloro-5,6,7,8-tetrahydro-[1]-benzothieno-[2,3-d]-
pyrimidin-2-yl)heptanoate
methyl 7-[4-(3-chloro-4-methoxybenzylamino)-5,6,7,8-tetrahydro-[1]-
benzothieno-[2,3-d]-pyrimidin-2-yl]lheptanoate;

25
with methy! 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}-
30 benzothieno-[2,3-d]-pyrimidin-2-yi]heptanoate;

with methyl 7-(4-chloro-5,6-cyclohepteno-{1]-benzothieno-{2,3-d}-
pyrimidin-2-yl)-heptanoate gives
methy! 7-[4-(3-chloro-4-methoxybenzylamino)-5,6-cyclohepteno-[1]-

a5 benzothieno-[2,3-d]-pyrimidin-2-yllheptanoate;



5-[4-{3-chl or 0- 4- net hoxybenzyl am no) -5, 6-cycl openteno-[1 ]-benzo
‘thieho-[2,3-d]-pyrimdin-2-yl]valeric acid,

5- [ 4- ( 3- chivar @144898et hoxybenzyl am no) - 5, 6- cycl ohept eno-[ 1 JrdIeEED042494
thieno-[2,3-d]-pyrimdin-2-yl]valeric aggd,

5-[4- (3-chl or 0- 4- net hoxybenzyl am no) - 6- net hyl t hi eno-[ 2,

3-d] pyrimdin-2-yl]valeric acid, ethanolamne salt, mp. 156; 10

5-[4- (3-chl or o- 4- met hoxybenzyl am no) - 5, 6- di net hyl t hi eno-[ 2,

d i di e | .9 . e
14" a- ohi oM RV BN ety thienerd kR IEE 3PS - 2 y1 ] va
eric acid, @ivesnol am ne salt, mp. 156; 15
4- (3-chl -4 ] ' ~ -[2 3-d1-

[ : p§/ > fn d?L?Z- ﬁ@@%@@lg@iﬁm& DRbtHEXBEREARIR)B-Inéthyithieno[2,3-d]
[ 4- (3, 4- met hy| EXNEENHRLVINSAERPHMS) - 5, 6, 7, 8-t et rahydro-[1 ]-benzo20

eno 2, 3-d]-pyrimdin-2-yl]val eric acid;
[
[
[
[

h

4- (3, 4- nreolate givedi oxybenzyl am no) - 5, 6- cycl ohepteno-[ 1

enzot hi eno-[ 2,3l r4ridins % j i . .
_[4-{3, 4- et h£/| ety Lf)_gr%ﬂogon-l%ﬁobi%gtéhéfltéﬁ@r}ﬁs-’?-gl@?t YNeNS di n-2-y1 v
leric acid, ethihstdmyhienigim-2-yliheptangate; 30

- [ 4- (3%- et hyl enedi oxybenzyl ami no) - 5, 6- di net hyl t hi eno-[ 2, 3-d] pyri mi di n- 2-

I | eri i.d; 5-14-(3, 4- et hyl di | am.no) - 6-.et hyl t hj -[2,
)35  pyr i miTHSTE 7 ol St R b a1 pYaaT AN vheRpiegle |
- 265-[ 4- (3, 4gimishyl enedi oxybenzyl am no) - 6- chl or ot hi eno-[ 2, 3-d]
i mdin-2-yl i id: , .
a5 ol or o 4 MEOKCRPELTshlomsd-mpthonbsnayipmynal gty piene- Rksls
t hi eno-[ 2, 3- d] - pyyrimidinr2-gHlyeptaspatenoci ¢ aci d) et hanol amine salt, mp. 130;
7-[ 4- (3<chl or o- 4- et hoxybenzyl am no) - 5, 6- cycl opent eno-[ 1

] - benzot hi eno-[ 2, 3-d] -pyrimdin-2-yl ] heptangi¢c acid;. 1

L (5 ol omitahitoh dRmon reninsotruse B 8t rruise g hheptancate

| - benzot hi engiyed 3-d] - pyrim din-2-yl ] heptanoic acid,

7-[4-(3-chl oro- 4- h Z ' 6= hyl t hi. < -d] 1

pygi m(gl (r:1 Z?ylo] h gﬁé}q@f—l&i@pﬁ!o?c@ﬂ??etf?ox%%n%ylgmlr?o“%-k%lo%otﬂen%-[z,3-d]—

7-[ 4- ( 3- chl or o- 4pyditrhdiryghllagptanoats) - 5, 6- di net hyl t hi eno-[ 2,

3-d] pyrd0ni di n- 2-yl ] hept anoi ¢ aci d; 20

7-[4- (3-chl oro-4- et hoxybenzyl am no) - 6- et hyl t hi eno-[ 2, 3-d] pyri mi di n-2-yl ] he
pt anoi ¢ aci d;Analogous reaction of 3,4-methylenedioxybenzylamine

d
i
benzot hi ond |e§§g}j 93?}?%%&%@2&8?%6%{&%@%@? S33@nbih-2-y)heptan-
b
e

<O OI—o— o1 To1Twol — 01w

with methyl 7-(4-chloro-5,6,7,8-tetrahydro-[1]-benzothieno-[2,3-d]-
pyrimidin-2-yl)heptanoate gives
methyl 7-{4-(3,4-methylenedioxybenzylamino)-5,6,7,8-tetrahydro-[1]-
benzothieno-[2,3-d]-pyrimidin-2-yllheptanoate,

25

with methyl 7-(4-chloro-5,6-cyclopenteno-[1]-benzothieno-{2,3-d}-
pyrimidin-2-yl)heptanoate gives
methy! 7-[4-(3,4-methylenedioxybenzylamino)-5,6-cyclopenteno-[1]-
benzothieno-{2,3-d]-pyrimidin-2-yl]lheptanoate;

30

with methyl 7-(4-chioro-5,6-cyclohepteno-[1]-benzothieno-[2,3-d]-
pyrimidin-2-yl)heptanoate gives
methyl| 7-[4-(3,4-methylenedioxybenzylamino)-5,6-cyclohepteno-[1]-
benzothieno-[2,3-d]-pyrimidin-2-yl]lheptanoate;

35



7-[4-(3-chl oro-4- met hoxybenzyl am no) - 6- chl or ot hi eno-[ 2,
'3-d] pyri m di n-2-yl ] heptanoi c acid; 25
7-[4- (3, 4-wet dashssedi oxybenzyl ami no) -5, 6, 7, 8-t et r ahydr o- [ PCT/EP01/12494
] - benzot hi eno-[ 2, 3-d] - pyri mi di n-2-yl ] hegganoi c aci d, ethanol am ne salt,
mp. 137; 30 7_[4_(3, 4- et hyl enedi oxybenzyl ani no) - 5, 6- cycl opent eno-[ 1
] - benzot h| eno-[ 2, 3-d] -pyrimdin-2-yl]heptanoic acid,
7-[4- (3, 4- et hyl enedi oxybenzyl am no) - 5, 6-cycl ohept eno-[ 1
] - benzot hi eno-[ 2, 3- d] pyri m di n-2-yl ] heptanoi c acid; 35 WO 02/ d1896
PCT/ EP01112~19a -
7-[4- (3, 4- mewitpl maﬁwi Gx{¢brenprermetbyltiened 2 grdlpwadire2 4l ipptancate
pyri m di n- 2- pL vegal eric acid;
|c7)y£ |4m( % f,' r2re yl {Lg&eg}{%}i 12g’}r;ftz%'rHéfjlt??yIne(r)1)ed|oxybenz am no ?hyglﬁ'neno ][25 3-d}-
7-14- (3, 4- net hyl p?ﬁmndmy‘bﬂwém no) - 6- et hyl t hi eno- [2
3-d] pyri mdin-2-yl]heptanoic acid; 10
7 _[4_(3, 4- et hyl enedi oxybenzyl anmp) - 6- chl or ot hi eno-[ 2, 3-d] pyri m di n-2-yl ] he
pt anoi ¢ aci dwuttrrfuéﬂ‘[yﬂ?( (&-atidror-5 64dimetimditydreod; Badlipyoimi8ine2-7, 8- t et rahydro-[ 1
] benzot hi enol)d @fa%b' R%/ﬁfvggdl n-2-yl ] cycl ohexyl }acetic acid; 15
ne

2-{4-[4-(3-c benzyl am no) - 6- ethylthlenoéz 3-d] pyri mdin-2-yl
] cycl ohexyl }acet n@tl@ygl.?d[4 (3,4-methylenedioxybenzylamino)-5,6-dimethylthieno-

2{4[4(3 rret[g/ ri‘PmM yjhg Iat@hte, 6, 7, 8-tetrahydro-[1 ]20
benzot hi eno-[ 2, 3- d] - pyr| m di n- 2- cycl ohexyl }acetic acid;

3- (4- benzyl am no-5, 6, 7, 8- tetrahydro [1

] - benzot hi enavifhmati] ﬁy(m-a:hIdlioqe-ktlyylbrmm{mﬁidj-mmihﬂdine2-|ye)hebtaniotse salt, mp.
126; 25 4-(4- zyl am no-5, 6,7, 8-tetrahydro-[1

] -benzot hi end-172, 3-d] pyri mdin-2-yl)butyric acid, ethanolamne salt, mnp.
133; 5- (5;1; benzy! amgthy- B[@(&Asne%wi%epmwbpmzylaman)-6 ethylthieno-[2,3-d]-

B

] - benzd |eno[2 r Kedtzrkodte) val eric acid, ethanolanmne salt, mp
135; 30 4-[4-bendy PR gllmaﬂﬁ Pt ﬂf?ueno-[z,:a-d]-pyri i di n-2-yl ] butyric

aci d, ethanol am ne salt, mnp. 165
5-[4-benzyl awmﬁemww(ummmdratraeﬁé {2 rd]pyeintidir-2iyl webeiroategives 35

ethanol am ne salt etﬁnylp7 [41 ?:g 4- met\AO Iened4 oxy%enzylamnno)—G chiorothieno-[2,3-d]-

20 pyrimidin-2-yllheptanoate.

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
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;

25

with methyl 2-{4-(4-chloro-6-ethylthieno-[2,3-d]-pyrimidin-2-yl)-cyclohexy!-
1-yllacetate gives
methyl 2-{4-[4-(3-chloro-4-methoxybenzylamino)-6-ethylthieno-
[2,3-d]-pyrimidin-2-yl]-cyclohexyl-1-yi}acetate;

30

Analogous reaction of 3,4-methylenedioxybenzylamine

35 with methyl 2-[4-(4-chloro-5,6,7,8-tetrahydro-[1]-benzothieno-[2, 3-d]-

pyrimidin-2-yl)-cyclohexyl-1-yl]lacetate gives



-28 Exanpl e 3 PCT/ EPQOL/ 12494 1 equi val ent of

"3-[4-(3-chl oro- 4- met hoxybenzyl am no) -5, 6, 7, 8-tetrahydro[ 1

] - benzot hi wom2[42898- d] - pyri m di n-2-yl ] propioni c acid and 1PETEPLAEYENt S Of
5 thionyl chloride are stirred in di ch_IQ{eret hane for 2 hours. The sol vent
is renmoved, giving

3-[4-(3-chl oro- 4- net hoxybenzyl am no) -5, 6, 7, 8-t et rahydro[ 1] - benzot hi eno-[ 2, 3
-d] -pyri mdin-2-yl]propionyl chloride. The product is transferred into

aqueous_ammoni a, E@%I% \;(H'ﬁg},g{rﬁ%tb?@ghwﬁﬂeﬁﬂﬂan?mﬂ?o)@,&?,@-@&rér%rGPt ed to

conventi onal wor / 10 |

chl or o- 4- met hoxybldepezathieny{3 3eilpysinidin-atwldysighexybéndacataeo- [ 2, 3- d] pyri
m di n- 2-yl ] propi onam de. Exanple 4 15 1 equivalent of DVMF and 1 equi val ent
of oxalyl chlorjide are dissolved in acetonitrile at 0. 1 equival ent of
3-[4-( g chl of\NRGPLSHERCURMMOL PEEVIATEISs 7 8-t et rahydro-[ 1

] - benzot hi eno-[ 2, 3-d] -pynm di n-2-yl ] -propi onam de i s then added. The

L e

benzot hi eno- pgrigidin-Zryhpropdinate giMespr opi onitrile. Exanple 5 25 The

foll ow ng conpou £ ‘Eﬁﬁ I i -

6-[ 4- (3-chl oro- 4%? _ 03%, enz%%nﬁﬁ’%@f%@ﬁ%@ |%n61]§,32d]

] - benzgtohi eno[ 2, BYAPIgigr3-YHRIORIONAI®] hexanoi c acid, mp 165;

2-[4- (3~chl or o- 4- net hoxybenzyl am no) -5, 6, 7, 8-tetrahydro-[1 ]-benzot hi eno30

2 B A LR 2 o RIS Sl O

] - benzot hi enpy@midid}2-phbutgrate givesy| | - 2, 2- di net hyl butyric aci d, ethanol am ne

salt, mp. 130; C ( RO =10t r R e
2145 (3. 4 et by DRAyILREAE EHinG S16.2 BT 1 E6h=othieno-{2 3]
] - benzat hi eno[ 2, BYAMNIGIN3-wlKitiratey| ] - 2, 2- di met hyl butyric acid, ethanol ani ne
salt, r?15p 126, 5 5-[4-(3-chloro-4-hydroxybenzyl am no)-5,6,7,8-tetrahydro-[1

Lo N e ke SR lors &2 BB R b AR F b nz oo s ot

] - benzot hi enpyfidvidind]-pyvalerale giveesyl ] val eri ¢ aci d, ethanol amne salt, mp.

136; 10 5-[4-(3- ' ' -t et -[1

] - benzot hi EanoE [ 2@tﬁ?l%ﬁt}eﬁ%&[&ﬂﬁébaf\%@?—éér{tlk%wggﬁﬁ1 ﬁ%?%%cﬁﬁllebﬁf[ggﬁgglr ? , [ m p.

118; 2-[4-(4-(3- ohrioidinL-ypvaiesat®enzyl ami no) -5, 6, 7, 8-tetrahydro-[ 1

]-benz@P5 thieno-[2,3-d]-pyrinidin-2-yl)-phenyl]acetic acid, ethanol anine
It, . 119; : o .

214" (4 3, AWBmIhhAdAtRiarE methy iipne 3 rdlRyripiditgor uyrate gives

] - benzot hi eno- [ 2 nikethyl-4-abenzeiamidos8-inethgéne{28id]-pyeintldina291}- 214 20

butyrate;
25 With methyl 5-(4-chloro-6-ethylthieno-[2,3-d]-pyrimidin-2-yljvalerate gives
methyl 5-[4benzylamino-6-ethylthieno-{2,3-d]-pyrimidin-2-yl]valerate.
30

35



25 30 35 WO 02141896 -30 5 The exanpl es below rel ate to pharnmaceuti cal
‘preparations: Exanple A Injection vials PCI/EP01J12494 A solution of 100 g
of an actiwe o2agsedi ent of the fornula | and 5 g of di sodiPGHREP01/12494

hydr ogenphosphate in 3 | of bidistilled>ypater is adjusted to pH 6.5 using
2N hydrochloric acid, sterile filtered, transferred into injection vials,

| yophi | i sed under sterile conditions and seal ed under sterile condi 10
Lions. Each injection vial contains 5 ng of active ingredient. Exanple B:

Suppositories A m xture of 20 g of an active ingredient of the fornula | is
melted with 15 100 of soya lecithin and 1400 g of cocoa butter, poured
I nt o noul ds wed to cool. Each suppository contains 20 ng of active

i ngredi ent Exanple C. Solution 20 p, solution is prepared from1l g of an
actlvelngrelent of the al, 9. 38 fNaH2P = H20, 28.48 g of
Ne2iPog - 12 3158 os et/ B ChBro - Raicodlp Rmlamiio) 56 . i ey
bi di stl | ed pgtsnzothiens2 3 %gihrmdmztyﬁ)]pﬁogﬂonatacbmlmsmed in20 imd afrade up
to 11 and s e he form
of eye drops%%@ﬁ fsBlmehbBElBleftiors {0ul M2 NaDA e Gk dnd o 12
the fornmul a Miduee is stecedvat h1QfoFob Shassrs \2(¥%6 I HGkis atigied, asd e @'"lstblfﬁll& i ons.
Exanpl e E T@Qﬂrsétéd/wm dfcHidPo PetHared Aditfsh éﬁﬁéﬁ’cﬁeumgétﬁg# .%s@fog*a formul a
I, 4 kg of Iactose, tatosta_% %r aﬁg Lﬁcan kg of
m':lgne3|1 m st@a{ﬂe{ﬁechlgrosﬁ “g?te% nzylagipg b1 &rietighydra-Hlhenertignonanner m
such a 'way t [@2B-djaghinidi-2lyijpapianioacid) mp. gP9acti ve ingredient.

The deposited 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-

15 2-yllpropionic acid, ethanolamine salt, m.p. 135°
Analogous reaction of the esters listed under Example 1 gives the follow-

ing carboxylic acids.

3-[4-(3-chloro-4-methoxybenzylamino)-5,6-cyclopenteno-[1]-benzo-
20 thieno-[2,3-d]-pyrimidin-2-ylpropionic 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]-

20 pyrimidin-2-ylJpropionic acid;
3-[4-(3-chloro-4-methoxybenzylamino)-6-ethylthieno-[2,3-d}-
pyrimidin-2-yljpropionic acid,

3-[4~(3-chloro-4-methoxybenzylamino)-6-chlorothieno-[2,3-d]-

35 pyrimidin-2-yl]propionic acid;



WO 02/41896 -31 Exanple F: Coated tablets PCT/EPOL/ 12494 Tablets are
"pressed anal ogously to Exanple E and subsequently coated 5 in a
conventi onwio gyamsper Wi th a coating of sucrose, potato stamrPch/EPO&NBI94
tragacanth and dye. Exanmple G Capsul es,40 2 kg of an active ingredient of
the formula | are introduced into hard Geiatine capsules in a conventional
manner in such a way that each capsule contains 20 ng of the active

i ngredient. Exanpl e H Anmpoul es 15 20 A solution of 1 kg of an active

i ngredi ent of th Il LS5t e
filtered, t ransf %&o rggetﬁge%b&{ Pérﬂﬂnﬁ? geéj?gan%aﬁgg ebee(r:dohdl tions
and seal ed under timeem[?é! @]opwmdma-yl]a@e iC anigo ethansbaming $ﬁit Py of active
i ngredi ent. Exangbge:l: Inhalation spray 14 g of an active ingredient of the
formula | are dissolved in 10 | of isotonic NaCl solution, and the solution
Is tra sferred into comercially available 25 spray containers with a punp

mechan sm The sg@t (13041nmny|baed||@k9tya¢twmmd)15$6 FBstdiraiydne$t-bddr®-spr ay
shot (about 0.1

02/ 41896 - 32 Pat SHENGISEH @ﬁg’%gtéf‘oa?yl]%{ﬁ%8ﬁ%%b§? Lhe formulal h . Po R
HN~(CH2)n N R4 | 10 R1
3-[4-(3,4-methylenedioxybenzylamino)-5,6-cyclopentenc-[1]-benzo-
10 thieno-[2,3-d]-pyrimidin-2-ylJpropionic acid;
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]-
15 pyrimidin-2-yljpropionic acid;
3-[4-(3,4-methylenedioxybenzylamino)-5,6-dimethyithieno-[2,3-d]-
pyrimidin-2-yl]propionic acid;
20 3-[4-(3,4-methylenedioxybenzylamino)-6-ethylthieno-[2,3-d]-
pyrimidin-2-yl]propionic acid;

3-[4-(3,4-methylenedioxybenzylamino)-6-chlorothieno-[2,3-d]-

05 pyrimidin-2-yl}propionic acid,;
4-[4-(3-chloro-4-methoxybenzylamino)-5,6,7,8-tetrahydro-[1]-benzo-
thieno-{2,3-d]-pyrimidin-2-yl]butyric acid;

4-{4-(3-chloro-4-methoxybenzylamino)-5,6-cyclopenteno-[1]-benzo-
30 thieno-[2,3-d]-pyrimidin-2-ylJoutyric acid,
4-{4-(3-chloro-4-methoxybenzylamino)-5,6-cyclohepteno-{1]-benzo-
thieno-[2,3-d]-pyrimidin-2-yljbutyric acid;
35 4-[4-(3-chloro-4-methoxybenzylamino)-6-methylthieno-[2,3-d]-
pyrimidin-2-yl]butyric acid, ethanolamine salt, m.p. 142°;



S N X in which PCT/EPA /12494 R and Rz are each, independently of one
another, H A or Hal, 15 where one of the radicals R and Rz is always ~ H,
R and Rz weyeidigss are alternatively al kyl ene having 3-5 ROTHRRII/AM494s, 20
R3 and R4 are each, independently of ongganother, H A OA, OHor Hal, R3
and RQ together are alternatively al kyl ene having 3-5 carbon atons,
-OCHz-CHz-, -0-CHz-O or -OCHz-CHz-O, 25 Xis R5 or R6 which is
nonosubstituted by R, RS is linear or branched al kyl ene having 1-10 carbon
atons, in which one or two CH2 groups nmay be replaced 30 by - CH=CH groups,
or is -CsH4-(CHz) m, Rs is cycloal kyl al kyl ene havi nﬁ 6-12 carbon atons, R
is COOH, CODA, CANHz(3-ehtrigad-ragiexybenzylamyno}s,. exmeathythignoddvidly from 1 to

6 carbon atons, ymma_gﬁwgm%i& Hal is F, d, Br or I, mis 1 or 2,
and n is0, 1,2or3; PCTlI EP01/12:494 10 and their physiologically acceptable

salts %ndl or solvates, for the preparation of a nedicanment for the
treat nEnt of angiddd;(3hkechybrdsd enethpxgsenaytaminolé-gthlyhtoieaoy[2 B-dssur e,

congestive heartg&ﬁ}g{@b%_y a%?ﬂ?%'f%ﬂ%‘;ffc"'am&%%f’- 9%pé.educed patency of

heart vessels, p ar diseases, stroRes, brorchitis, allergic
asthma, chronic 15 asthma) allergic rhinitis, glaucoma, irritable bowel

syndrome, tunour . [4L@Néh|oFdlLthéthokPheaylarhitR)-6cERIbRARIChogRSB-HRr the
treatnment of female sg_xubal di sorderds.

10 pyrimidin-2-yl]butyric aciq;
4-[4-(3,4-methylenedioxybenzylamino)-5,6,7,8-tetrahydro-[1]-benzo-
thieno-[2,3-d]-pyrimidin-2-yl]butyric acid, ethanolamine sait, m.p.
114°;

15 4-[4-(3,4-methylenedioxybenzylamino)-5,6-cyclopenteno-[1]-benzo-

thieno-[2,3-d]-pyrimidin-2-ylJbutyric acid,;

4-[4-(3,4-methylenedioxybenzylamino)-5,6-cyclohepteno-[1]-benzo-
20 thieno-[2,3-d]-pyrimidin-2-yl]butyric acid;

4-[4-(3,4-methylenedioxybenzylamino)-6-methylthieno-[2,3-d]-

pyrimidin-2-yl]butyric acid, ethanolamine salt, m.p. 170°;

4-[4-(3,4-methylenedioxybenzylamino)-5,6-dimethyithieno-[2,3-d]-
25 pyrimidin-2-yllbutyric acid;
4-[4-(3,4-methylenedioxybenzylamino)-6-ethylthieno-[2,3-d]-
pyrimidin-2-yllbutyric acid;
30 4-14-(3,4-methylenedioxybenzylamino)-6-chlorothieno-2,3-d]-
pyrimidin-2-ylJoutyric 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

35 salt, m.p. 112°;



2. Use of conpounds of the forrmula | according to Claim1l 20 (a}
*3-[ 4+ (3-chl oro- 4- net hoxybenzyl am no) -5, 6, 7, 8-tetrahydro-[1 ]

benzot hi enewq @/4389é] - pyri m di n-2-yl ] propi onic acid; (b) PCT/EP01/12494
4- (4-{3, 4- et hyl enedi oxybenzyl am no) -5, 52, 8-tetrahydro-[1 ]25
benzot hi eno-[ 2, 3-d]-pyrimdin-2-yl]butyfic acid; (c)

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

benzot hi eno-[ 2, 3-d] - pyri m di n-2-yl ] heptanoic acid; 30 (d)

7-[4-(3-chl oro-4cngt Ko 1 - . 3 r -

beLzo§ hi eno-[ 2, 35%:@)7 ||§ﬁ&%ﬁ%%?% Ygﬁﬁng)'ﬁ'g?&§gé§@a[h J-benzo-

5- [ 4- ( 3- chl or o- 4ihienbdR BedpyrinidinP-yBlvalericaacidt r ahydro- [ 1

] benzot hi eno-[ 2, 3-d] -pyrimdin-2-yl]valeric acid; WO 02/ 41896

PCT/ EPO1/ 12494 - 34 ((}“?).0 ,

5-[ 4- (% chl oro- 4-5nfdr oy pehdynathoxyyenzyirmning) o -exneloneptengtld i-PeRzet n- 2-yi | v
aleric-acid, (9) thieno-[2,3-d]-pyrimidin-2-yl]valeric acid;

4-[ 4- ( 3-chl or o- 4- net hoxybenzyl am no) - 6- net hyl t hi eno-[ 2, 3-d] 5
pyrimdin-2-yl]butyric acid; (h)

4- [ 4- (3, 4- met hyl| é&q@d(3actylbendyrhetorpertzyitarhimpl)Ghmetrodthier-[#, pydld m di n-2-yl]b

utyric acid; 10 (J)idino. : : 0.
> 1 [ 47 (3- chl or SVAMEPFAY RIS RS sEnolamine st m e 1965 | 4
] benzot hi eno-[ 2, 3-d] - pyri nEdi n-2-yl ] -cycl ohexyl -1-yl }acetic acid; (k)

5- [ 4- (394- et hy| eppdiznxmBRILAVhaHORM erbryBrhiNG) 15 6-BAeihgItRichbrerd-a)-dm 2- yI ] va
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di sorders. 25 3. Use of _ _
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] - benzot hi eno- [ 2,p3ritlidipy2-yvaleficacd; ] val enc acid 30 and its physiologically
acceptabl e salts and/or solvates for the preparation of a nedi canent for
the treatnment of high pul nonary pressure. 4. Use of 35

20 5-[4-(3,4-methylenedioxybenzylamino)-5,6,7,8-tetrahydro-[1]-benzo-

thieno-[2,3-d]-pyrimidin-2-yljvaleric acid;

5-[4-(3,4-methylenedioxybenzylamino)-5,6-cyclopenteno-[1]-benzo-
thieno-[2,3-d]-pyrimidin-2-yljvaleric acid;

25 5.14-(3,4-methylenedioxybenzylamino)-5,6-cyclohepteno-[1]-benzo-
thieno-[2,3-d]-pyrimidin-2-yl]valeric acid,

5-[4-(3,4-methylenedioxybenzylamino)-6-methylthieno-[2,3-d]-

30 pyrimidin-2-yl]valeric acid, ethanolamine salt, m.p. 167°;
5-[4-(3,4-methylenedioxybenzylamino)-5,6-dimethylthieno-[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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preparation of a nedicanment for the tregknment of high pul o5 nary pressure.
5. Use of 5-[4-(3-chloro-4-nmethoxybenzyl'am no)-5,6,7,8-tetrahydro-[1
] -benzol0 thieno-[2,3-d]-pyrimdin-2-yl]valeric acid, sodiumsalt, for the
preparation of a medicament for the treatnment of high pulno nary pressure.
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thieno-[2,3-d]-pyrimidin-2-yl]lheptanoic acid,

7-[4-(3,4-methylenedioxybenzylamino)-5,6-cyclohepteno-[1]-benzo-

a5 thieno-[2,3-d}-pyrimidin-2-yllheptanoic acid;
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10% pyrimidin-2-yllheptanoic acid,

7-[4-(3,4-methylenedioxybenzylamino)-6-ethylthieno-[2,3-d]-
pyrimidin-2-yllheptanoic acid;
10 7-14-(3, 4-methylenedioxybenzylamino)-6-chlorothieno-[2,3-d]-
pyrimidin-2-ylJheptanoic acid;

2-{4-[4-(3-chloro-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-yljcyclohexyl}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-(4-benzylamino-5,6,7,8-tetrahydro-[1]-benzothieno-{2,3-d]-
pyrimidin-2-yl)propionic acid, ethanolamine salt, m.p. 126°;
25 4-(4-benzylamino-5,6,7 8-tetrahydro-[1]-benzothieno-[2,3-d]-
pyrimidin-2-yl)butyric acid, ethanolamine salt, m.p. 133°,

5-(4-benzylamino-5,6,7,8-tetrahydro-[1}-benzothieno-2,3-d]-

30 pyrimidin-2-yl)valeric acid, ethanolamine salt, mp 135°;
4-[4-benzylamino-6-methylthieno-[2,3-d]-pyrimidin-2-yl]butyric acid,
ethanolamine salt, m.p. 165°;

5-[4-benzylamino-6-ethylthieno-[2,3-d]-pyrimidin-2-yljvaleric acid,

35 ethanolamine salt, m.p. 162°.
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109&' -1 G' %& -1
Iov | is | Lidereptt in-2ilremipnigacid ang 112 eqivelgats of

thionyl chloride are stirred in dichloromethane for 2 hours. The solvent is
removed, giving 3-[4-(3-chloro-4-methoxybenzylamino)-5,6,7,8-tetrahydro-
[1]-benzothieno-[2,3-d]-pyrimidin-2-yl]propionyl chloride.

The product is transferred into aqueous ammonia, and the mixture is
stirred for one hour and subjected to conventional work-up, giving 3-[4-(3-
chloro-4-methoxybenzylamino)-5,6,7,8-tetrahydro-[1]-benzothieno-[2,3-d]-
pyrimidin-2-yl]propionamide.

10

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 hour. Conventional work-up
gives 3-[4-(3-chloro-4-methoxybenzylamino)-5,6,7,8-tetrahydro-[1]-

20 penzothieno-[2,3-d]-pyrimidin-2-yl]propionitrile.

Example 5

0g 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-yllhexanoic acid, mp 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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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,O0 and 0.1 g of
benzalkonium chioride in 940 ml of bidistilled water. The pH is adjusted to
6.8, and the solution is made up to 1 | and stenlised by irradiation. This
. solution can be used in the form of eye drops.

Example D: Ointment

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

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

35
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f FL109Y8& &&' ( P-HgloRarkaowiehfediehf af 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 I in 60 | of bidis-
tilled water is sterile filtered, transferred into ampoules, lyophilised under
sterile conditions and sealed under sterile conditions. Each ampoule con-
20 tains 10 mg of active ingredient.

Example I: 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
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.
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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,

20 R*and R* are each, independently of one another, H, A, OA, OH
or Hal,

R®and R* together are alternatively alkylene having 3-5 carbon
atoms, —O—CHz-CHz-, -O-CHz-O- or -O-CHz-CHz-O-,

25

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

R® IS hnear or branched alkylene having 1-10 carbon

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

30 by -CH=CH-groups, or is -CeHs-(CH2)m-

R® is cycloalkylalkylene having 6-12 carbon atoms,

R’ is COOH, COOA, CONH,, CONHA, CON(A); or CN,
35

A is alkyl having from 1 to 6 carbon atoms,
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15 asthma, allergic rhinitis, glaucoma, irritable bowel syndrome,
tumours, renal insufficiency, liver cirrhosis and for the treatment of
female sexual disorders.

2.  Use of compounds of the formula | according to Claim 1

20
(a) 3-4-(3-chioro-4-methoxybenzylamino)-5,6,7,8-tetrahydro-[1]-
benzothieno-[2,3-d]-pyrimidin-2-yl}propionic acid;
(b) 4-[4-(3,4-methylenedioxybenzylamino)-5,6,7,8-tetrahydro-{1]-
25 benzothieno-[2,3-d]-pyrimidin-2-yllbutyric acid;
(c) 7-[4-(3,4-methylenedioxybenzylamino)-5,6,7 8-tetrahydro-[1]-
benzothieno-{2,3-dj-pyrimidin-2-yl]lheptanoic acid;
30

(d) 7-[4-(3-chloro-4-methoxybenzylamino)-5,6,7,8-tetrahydro-{1]-
benzothieno-[2,3-d]-pyrimidin-2-yllheptanoic acid;

(e) 5-[4-(3-chloro-4-methoxybenzylamino)-5,6,7,8-tetrahydro-{1]-

- benzothieno-[2, 3-d]-pyrimidin-2-yl}valeric acid;
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(iy 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-yl]valeric acid;

and their physiologically acceptable salts and/or solvates, for the
preparation of a medicament for the treatment of angina, high blood
pressure, high pulmonary pressure, congestive heart failure, athero-
sclerosis, 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 of

5-[4-(3-chloro-4-methoxybenzylamino)-5,6,7,8-tetrahydro-[1]}-benzo-
thieno-[2,3-d]-pyrimidin-2-yi]valeric acid

and its physiologically acceptable salts and/or solvates for the
preparation of a medicament for the treatment of high pulmonary

pressure.

Use of
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5-[4-(3-chloro-4-methoxybenzylamino)-5,6,7,8-tetrahydro-[1]-benzo-
thieno-[2,3-d]-pyrimidin-2-yljvaleric acid, ethanolamine salt.

for the preparation of a medicament for the treatment of high pulmo-

5 nary pressure.
5. Use of
5-[4-(3-chloro-4-methoxybenzylamino)-5,6,7,8-tetrahydro-[1]-benzo-
10 thieno-[2, 3-d]-pyrimidin-2-yl]valeric acid, sodium salt,
for the preparation of a medicament for the treatment of high pulmo-
nary pressure.
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