0050/ 48220 oos50/48230bstituted

3,4,5, 7-tetrahydropyrrol o[ 3', 4" : 4, 5] thi eno- [ 2, 3-d] pyrimdine
derivatives, their preparation and use 5 The invention relates to novel
3-'substituted-

3,4,5,7-tetrahydropyrrolo[3',4':4,5]thieno[ 2, 3-d] pyri m di ne derivatives,
their preparation and use for_preparing active I ngredi ents of drugs. 10

O assi cal antrepsesstads 3. 4na- {HetrahyAreryEaiale "¢&r ot onl thie%eypt ake

i nhi bitors ($2RBsyIpyndimidinhederivatives, cthein niepasptionjgndmusg i a by

i nhibiting active reuptake of the transmtter into the presynaptic nerve
endi ?98- | Urgf ?‘E)Euﬂlt?%@ﬂﬁ’iorﬂ Qfeﬁ.Q{:ésC%on}v@Q :{,-sﬁgﬂiméagsant ef f ect hgs ittg0
onset only after € €39 _ L34 ou

% of patient slgfav’r‘f%ﬁ?é?lgdff?é%s.%@ﬁt..ﬁ o125 - dE AONE g
serotoni n autEFEERptHY © %Ea@"é%?arli’:mn apoI Y hineg Rﬁﬁﬁ%’ﬁg p’Fng, the
serot oni n reliagsedigrts fsdrags20 i nstantaneous transmtter concentration
in the synaptic cleft. This increase in the transmtter concentration is
regarded ap ihassicdl idiidepressddtss,ainddeps esam sefibetive Birvptsrehani sm
ohi S5 " FUSPLEES HiBtOn clonray gl sl ssstuapiestresaante
and t her ef or e resuftd r? lﬁ,ﬁélgag?%%/ ?(S%'slg? Biggtgi]él)eo%r}'o%bé g’f%}e%mq't%gg i8ts

desensi ti zat t9f BFeTHRARF1S,PEFER YIS - DPRECT TS e epf oTP*S HF36ckhBe
bypasses t hi entifepxessant affeetlihap tidscoppentondoRfEggetreatangnte SRt c
ser ot oni n 1¥0 laastr @cegks and, ohotdwver-,Hapont | 3& btofppatFemks etreal ., Arch.
Phar macol . 3%3etafPesidrhht.Sel ective bl ockade thereof by 5-HT1B/ D

ant agoni sts i ncreases serotonin release in the brain: GW Price et al.,

Behavi our al Brai esearch 73 996 9-82; P.H . Hutson et al.,

Neur ophar macg]ﬁﬁga%l? ?zf,esxlgééél‘f 19 onsg %lé%p-rfé:fp tor eV el ,s' by

sur pri si ngl y abphasking eopt i8e L 7P MG g AP sTeXgEORI R §3bease ang thys the

ser ot oni n 2kliassantanedns crpnsnitier coppentrpion iadikhai sypaptish clefe.

expl anati on mhdbt ibheredseminathentdnshitseratontsmimattion5iseyardedpasrshe n

]Ehe_ raph}e r e@girdRcPy1é e thel shemﬁa?ttoaffecwmimhsi MBERAA Bert raz Naaiéﬁg@fl
iring o u ' ug | ngl e
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One strat eqy ¥F&F B?‘E) 3 %%hgr%fxrba}prﬁﬁcbﬂ‘gr CRYTEEISTIRC LSS oﬁerglc

areas of c%y §nd thesetonss Tapubk otk ddie Gelpked onset of action only afte

desensitization of these autoreceptors. Direct autoreceptor
blockade bypasses this effect.

According to current knowledge, the presynaptic serotonin

30 autoreceptor is of the 5-HT;g5 subtype (Fink et al., Arch.
Pharmacol. 352 (1995), 451). Selective blockade thereof by
5-HT1g/p antagonists increases serotonin release in the brain:
G.W. Price et al., Behavioural Brain Research 73 (1996), 79-82;
P.H. Hutson et al., Neuropharmacology Vol. 34, No. 4 (1995),

35 383-392.

However, surprisingly, the selective 5-HT;p antagonist GR 127 935
reduces serotonin release in the cortex after systemic
administration. One explanation might be stimulation of

40 somatodendritic 5-HTjp receptors in the raphe region by the
released serotonin, which inhibits the rate of firing of
serotonergic neurones and thus serotonin secretion (M. Skingle et
al., Neuropharmacology Vol. 34 No. 4 (1995), 377-382, 393-402).

45 One strategy for bypassing the autoinhibitory effects in
serotonergic areas of origin thus aims at blockade of the
presynaptic 5-HTjp receptors. This hypothesis is supported by the



preusynapt i c 05048220 eceptors. This hypothesis is supported by the

2 . oObservation that the effect of paroxetine on serotonin release in

t he dorsal raphe nucleus of the rat is potentiated by the 5-HT1B

receptor antagonist GR 127 935 (Davi d8021 and Stanford, Neur osci ence
Letts. ! 188 ‘J;g?éatfgl’) that ti’[ge gylﬂenQBUQSEOP&?ﬁk%eite L%gﬁ%gce

types of

qrec tor
neuronal fi rtSﬁg,méi n§7'¥ e(‘f’ Bt B?E l*f rP°&FBE?‘a‘E%d|I?%rt§'§sé’ 1B
term nal seF§FBRFPT r%?"é‘@@élESt‘é?k 838 ¢Ravitfson spdnstamfrrdmacol ogy 33
(3-4) (1994peso@science S.etfEper r18&r(tldG5N, 415, al one or coupled with a
5- HT1A redept or ant agoni sti c conponent, ought therefore to cause a

ggegtn er mnsrséésha r!stsr?'i:.@& niﬁbfﬁe%asigggaeéé;%%% én(%ht therefore
psychol ogi Ca¥@§I 3 %ér@ HEm Jr]’? s ) 52 5' SWrhEERS P(% e tli?af’rge§u5%t‘?’lhtﬁné’8
3,4,5, 7-tet P§H§‘a%{ iTigger 8PS ['%he -H215]1%%e€ﬁ8f2r 3iny|9Fferntai hecrease
deri vati ves teFmipgl Xeprosoniharelease (Starkey and Skingle,

[err] 230 Neurophémwazology 3R €3+4]) i(19a4hyzogen atom, a
Jerr]-Cerr]-al kyI group, an acetyl group, a phenyl aI kyl Cerr]- C[err]

radi cal V\/ner;eHi- P& 5N ug§ugélr1 Qﬁt a%%k_ lﬁ"bs}.‘éée‘ﬁtor
hal ogen, i E tr| uor o (}}r
Clerr]-Q er r ]l.: J'Stl r%oﬂém% tn & ?‘t FF? %g’c?u é’ cﬁgs? @ greater
Cerr]- cﬁ?ﬁﬁ Jgsseaf’sewr Hiedepssi 4n| the bragp’ pad mighinjhergferely| |
pyri m di I epkapl ragmanpiaggs oim tie cheirspy ofirapressiot cxhdreatated or

di substi t ut pdytholmdiegdndadsonders. Clerr]-Cerr]-al kyl, trifluoromethyl,
trifluoromethoxy, hydroxyl, 40 Cferr]-C[err]-alkoxy, am' no,

mononet hyl aﬂnﬁ)aq %@F‘b@)éhﬁ%&?d B;%é@ng Qﬁbstrlm erd03g[1 Oélp?-teq_rahng¥obe fused

to a benzeng nu |
PYrro 5%5 ,Wh ﬁ SPEH&eno[Z 3-d]pyrimidine derivatives of the

20 formula I

A ™/
(CHy)—N g — R2
AN
25 R1—N I /) ¥ I,
s N

where

30
Rl is a hydrogen atom,, a C1-C4-alkyl group, an acetyl group, a
phenylalkyl C;-C; radical where the aromatic ring is unsubstituted
or substituted by halogen, C;-Cy-alkyl, trifluoromethyl, hydroxyl,
C1-C4-~alkoxy, amino, cyano or nitro groups, or is a C;~C3z-alkyl

35 carboxylate radical,

R? is a phenyl, pyridyl, pyrimidinyl or pyrazinyl group which is
unsubstituted or mono- or disubstituted by halogen atoms,
C1-C4-alkyl, trifluoromethyl, trifluoromethoxy, hydroxyl,

40 C;-C4-alkoxy, amino, monomethylamino, dimethylamino, cyanoc or
nitro groups, and may be fused to a benzene nucleus which may be
mono- or disubstituted by halogen atoms, C;-C4-alkyl, hydroxyl,
trifluoromethyl, C;-C4-alkoxy, amino, cyano or nitro groups and
may contain 1 nitrogen atom, or to a 5- or 6-membered ring which

45 may contain 1-2 oxygen atoms,



moro- or di suRI0L{48220by hal ogen atons, Clerr]-Cferr]-al kyl, hydroxyl,
trjfluoromethyl, C[err]-Cerr]-al koxy, amino, cyano or nitro groups and
may contain 1 nitrogen atom or to a 5- or 6-nmenbered ring which 45 may

coritain 1-2 oxygen atons, 3 3 A
is NH or an gxyg o] [ 2, CH2-CH2, CH2-CH2-CH2 or CH2-CH 5
Z is a nit%bge%ga gn§}6§%63§g§Po%¥§$iC}t where the |inkage bet ween
Y and Z nmay al so be a doubl e bond, and nis 2, 3 or 4, 10 or a

physi ol ogi cal¥l y 8l ERat &dl2s8He, tGHer€Bi-Chaor CBd-GEbI e phar macol ogi cal
properties. Particularly preferred conpounds are those where 15 Rerr]

i s hydrogers zet hylk, achiWrodsil Resi| aé&rbon aRbfl 61 ¢, WnERENENY PIEREge
1- napht hyl, 2-neggg§¥é&-@?$?%?¥$%¥}Tlso bé%hﬂﬁgﬂﬂié%iﬂﬁphthyl 20 A7 is an

oxygen atom Yis CHe is anitrogén atom 25 and n
is 2 and 3. The novel conpounds of the fornula | can be prepared by
reacting An8oRptRirkr & Fhésformula 11 30

[err] 35 where R err] [sic] has the abovenentioned neaning, R3 is a

cyano groul® or a physiologically tolerated salt thereof, have wvaluable
pharmacological properties.

Particularly preferred compounds are those where
15 Rl is hydrogen, ethyl, ethyl carboxylate

R?2 is o-methoxyphenyl, l-naphthyl, 2-methoxy-l-naphthyl,
2-methyl-1l-naphthyl

20 A is an oxygen atom
¥ is CHy~CH,
Z is a nitrogen atom
25
and n is 2 and 3.
The novel compounds of the formula I can be prepared by reacting

a compound of the formula II
30

R3

iU
35 S N=—CH — OR*

where R; [sic] has the abovementioned meaning, R3 is a cyano group
or a Cj;.3-alkyl carboxylate group, and R? is C;_3-alkyl, with a
40 primary amine of the formula III

45



or :a C[err]-e0%9/482200xyl ate group, and Rerr] is Cferr]-alkyl, with a 40
primary amine of the fornula 111 45

4 [err] 5 where R2 has the abovenentioned
meani ng, and converting the conpound gbtained in this way where
appropriate into the addition 10 salt wth a physiologically tol erated

aci d. The reaction is expediently carried out in an inert organic
solvent, in particular a |ower alcoho e _neghanol or ethanol, or a
saturated cyclic ether, in par {FRadmar N hydfof ur an B¥I,A5 di oxane. The

reaction is, as a rule, q%nrled out at ﬁgon120 to 110[err]C, in
particulargy from60 to 90[err]C, and is generally conplete within 1 to
10 hours. 20 O a conpound of the formula |

[err] 25 30 mhere Rlerr] [sic] has the abovenentioned meaning, R3 is a
cyano group or errL al kyl carboxyl ate group, and Rlerr] is
([ err] - al ky|wherg Féaﬂﬁse e aPeYeReniionaAymedt NP alPBGnBPIYAT RN £8Pl a |V

compound obtained in this way where appropriate into the addition
10 salt with a physiologically tolerated acid.

The reaction is expediently carried out in an inert organic

solvent, in particular a lower alcohol, eg. methancl or ethanol,

or a saturated cyclic ether, in particular tetrahydrofuran or
15 dioxane.

The reaction is, as a rule, carried out at from 20 to 110°C, in
particularly from 60 to 90°C, and is generally complete within 1
to 10 hours.

20
Or a compound of the formula II

R3

25
w—i T
s N=—=CH — OR*4

30 where R; [sic) has the abovementioned meaning, R3 is a cyano group
or a Cj.z-alkyl carboxylate group, and RY! is C;.3-alkyl, is reacted
with a primary amino alcohol of the formula IV

(CHz)n-OH

in an inert solvent, preferably alcohols such as ethanol, at from
60° to 120°C to give the cyclization product V (X=0H)

40
(CHz)n—X
v,

45



[erv] 0050/48220t sol vent, preferably al cohols such as ethanol, at
from’ 60[err] to 120[err]C to give the cyclization product V (X=CH) 40
[err] 45 5 which is _
subsequently converted with a hal ogenatgng agent, eg t hi onyl chloride

or hydrobroq;hqL ﬁc!‘-g? o e%ggnégnéegjte%nalégch] ; SP? a, hal o?#/drocar bon or

hout | v
\(I:Moﬁrggpoflgl ﬁﬁVgg‘é# & 8t V¥ et( emac agig, in an Hégﬁﬁlctﬁffél‘ﬁ?é‘[toﬁt!ﬁh

derivative @& fhbaiehyAnosaybox=—cr WJBﬁl)ow‘ts solvenrtyctadd fwpmhregm diemperetutdie
formula WV to 100°C, into the correspondinfeliajodeh deriwheive Y, (Z=ab¢g sfprr]

have the aeieaRlyj oftesl HEGLAJSer ivatdvéeok Nene £diaMeh §i Pl agdycigof the

formula I. Ilglagtéga‘gﬂlprant %ﬁﬁe%f‘cﬁae folkf§ialyy @n inert organic solvent,
preferably toluene or xylene, 15 the presence of a base, eg. potassium

carbonate or potassium hydrOX|de at frome60[err]C to 150[err]C. The
novel conpounds of the formula | carmbe either recrystallized by
recrystallization fromconventi or¥ organi 8 sol vents,v20 preferably froma
| ower al c@hol such as ethanol, or burlfled by col uim chr omat ogr aphy.

The free 3-substituted 3,4,5, 7- tetrah dropyrrolo[3 4':4,5]-

thi enol 2, 3- Ghayti 1 dj ddﬁﬁlmté 3 gLoeL}ﬁ tcar fs;éd mLaCf‘,ggJ'%Cung{,?Z LN

conventi onal i % % e ,ac It on & 0

contai ni ng CRESS: b1 FFCEPF Fepetion fakes PLaspl es

of phar maceestal® ya‘hc‘d’@ﬁttaBF%a’a’cﬁ (f§’1é{Pétr P Yokptuens ®r pidepeoric

aci d, sul¥udhctheipresence of a base, eg. potassium carbonate or potassium
hydroxide, at from 60°C to 150°C.

The novel compounds of the formula I can be either recrystallized
by recrystallization from conventional organic solvents,

20 preferably from a lower alcohol such as ethanol, or purified by
column chromatography.

The free 3-substituted 3,4,5,7-tetrahydropyrrolo[3’,4':4,5]~

thieno[2,3-d]pyrimidine derivatives of the formula I can [lacuna]
25 in a conventional way into the acid addition salts of [sic] a-

sclution containing the stoichiometric amount of the approprlate

acid. Examples of pharmaceutically acceptable acids are

hydrochloric acid, phosphoric acid, sulfuric acid,

methanesulfonic acid, sulfamic acid, maleic acid, fumaric acid,
30 oxalic acid, tartaric acid or citric acid.

The invention also accordingly relates to a therapeutic
composition which comprises a compound of the formula I or its
pharmacologically acceptable acid addition salt as active

35 ingredient in addition to conventional excipients and diluents,
and to the use of the novel compounds for controlling diseases.

The novel compounds can be administered in a conventional way
orally or parenterally, intravenously or intramuscularly.
40
The dosage depends on the age, condition and weight of the
patient and on the mode of administration. The daily dose of
active ingredient is, as a rule, from about 1 to 100 mg/kg of
body weight on oral administration and from 0.1 to 10 mg/kg of
45 body weight on parenteral administration.



met hanesul f onPO50£#8226ul f anmic acid, maleic acid, fumaric acid, 30 oxalic

acid, tartaric acid or citric acid. The invention al so accordingly
relates to a therapeutic conposi tion which conprises a conpound of the
formula I or i ts phar macol ogi cal | y acgeptable acid addition salt as

active 35 I ngf %%1' x{dso'&ahoggOlgg&d‘tl'noQ@hrgff@i&l&elmsﬁli‘adog iuent >
and to the us ofn conpounds le edse

novel conpou ar&?ﬁeﬂglﬁﬁ i $97 05, 88 - | 3° JMGRHAFEAL PBn ]xf\'h)) G?a\‘?lill%s'

par ent er al | y, S3Rf418FenBREISTHr FrARRLARIS CIHRRAS)togdes, spHatdenageotrimends, on
the age, condfrgams emdspeaysu Thesehsre pmatucedt ianal aunvieneionde wdy. The
adm ni str at$ cactikee idgrédidase cah for aglis/ Hurpesedbe Processaq wi¥nl e, from

about 1 to 10&bd%negoRh1 phat}.‘?l@ée%h.gg'i Q{qu.ﬁ%lrl@gnéﬁuﬁtar tthBQe@r@lx{Je(}@ 0.1

en i siratl
ESO loTEg/ ﬁgve ﬂ‘ﬁ'ﬁggﬁﬁs ¢ grt?%grggfﬂwn r? b@ﬁt gh%’r“"%ﬁ“&"ﬁr i o
phar maceut i caf® rspgplagt WSﬁFedw%\"tl(‘ﬁ Pﬁ??tﬁat%’ﬁ%ﬁ?&?%r

capsul es, povﬁi@%@lfgﬁaﬁul @Veé\?ﬁpo!;ﬂ%ﬁlﬁ%siloyemt agents,oiepthenidants creans
or sprays.10heslcar prppelilaed gasea (ofiv et ismekkerwaly .allhe Pharnatémeische

i ngredi ents crethnologhits ThidiRSVebRap) OSOAIRALY, t l978) CQ@éeaahfﬂﬁgtratlon
phar maceut i Ca¢orisXbbt@ihéF SHHERA18SwhF b!}c?::tmatillgdSEJﬁTaln qu&nkll.l ? %é(
preservatives,, ‘%'Ql Sk géél‘pet g rg%géu?s o regulators asti<cli zer

wetting agents, “di'spersan sol vent s, reI ease- sl ow ng
agents, antioxidants 10 and/ or propellant gases (cf. H Sucker et al.

Phar mazeut 15 Fhe subssaners ®fi dheTRormela/dill &g, VSt xequjmed, agoFirtifie

adni ni strat i gmaterifdsnfonidyaithedizing hilee wyelocombdundsoakrai Rndwwrerl cag 99

% by wei glde @fyndbbsyfed N %Q'bﬁ&i'atléw m-gi:?noaﬂ bééé’éﬁ%%doint PRe fﬁﬂ@ﬂa@uké

Compounes o el B Ut LB et L ey
compoun

dersrgrl bed jn % MR {;lé 1Eu'r 6106( é?i%t’%ﬂ l‘"ﬁﬂ?Er?‘]a'l's Ghem.
Saut er and®®. eS:taﬁ@ttf/ enfoees}l%@m) $61367169¢) -K.
Gewal d et al., Chem 20 Ber 99 (1966) 94-100, DE Patent Application 196
36769.7). ThEh@aonel etommyndisnHavé aa enigghhiagliiai €y nidxy ther stire,o5- bThe) | .

5-HT1D  andfe HIﬁi\lAS%Qbeahm neGpceks. The ﬁfffmm;&yféprt&efé%S%eES €L S
i's moreover alrgoﬁlaasw@é@ 433158081y And %%&L Okt (13208 haLall Srder o

d I serotonrn
?Eelgglt ;Eeel n{:%{)ltgtmg W‘H%b e§"‘8£h§f§€%ﬁ’é€ %ﬁﬁl % &Fmpou 'fhs}fﬁ%tgmd

antldepressaﬁF§°t°nln reuptake inhibition, which is a principle implemented
with most antidepressants.

ﬂ§<

These compounds are suitable as drugs for treating pathological

30 states in which the serotonin concentration is reduced and in
which it is wished as part of a treatment to block specifically
the activity of the 5-HT;5, 5-HT;p and 5-HT;p presynaptic receptors
without greatly affecting other receptors at the same time. An
example of a pathological state of this type is depression.

35
The compounds of the present invention may alsc be beneficial for
treating mood disturbances with a central nervous causation, such
as seasonal affective disorders and dysthymia. These also include
anxiety states such as generalized anxiety, panic attacks,

40 sociophobia, obsessive-compulsive neuroses and post-traumatic
stress symptoms, memory disturbances including dementia, amnesias
and age-related memory loss, and psychogenic eating disorders
such as anorexia nervosa and bulimia nervosa.

45 The novel compounds may additionally be beneficial for treating
endocrine disorders such as hyperprolactinemia and for treating
vasospasms (especially of the cerebral vessels), hypertension and



These conpo@OSD/A82201i t abl e as drugs for treating pathological 30 states
in which the serotonin concentration is reduced and in which it is

w shed as part of a treatnent to block specifically the activity of the
5-HT[err], 5-HT[err] and 5-HT[err] pregynaptic receptors Wi t hout greatly

affecting O%QQ%rééﬁéggt Bélaéléé¥aé§§”§séb atéﬂ1w1the§8@¥4f¥§ﬂénﬁ E@éf@%iﬁy cal

state of th epressi on oun sent

i nventi on ng§7 *é'}/’@bantfgsbe ?Fl?:‘?%larl’e&r of uge e%ﬁ“}p%‘sﬁﬁoﬁeﬁ‘f%]t ﬁﬁgﬁgs’ésw th a
central nervous causation, such as seasonal affective disorders and
dyst hynm a. Thesfoklmsdngnekamples smaveety slhatsdyatsechhasimmndiahi: zed

anxi ety, mganic attacks, 40 sociophobia, obsessive-conpul sive neuroses and
post-traumagi c Preﬁ&f%n&ﬁpgg&sul{gamurgbﬁ ur bances including denenti a,
ammesi as and age-rel ated nennry I'oss, and psychogeni c eating disorders
such as anor exi a nervosa and bulim a nervosa. .45 The ngvel co nds may
addi ti onal | #)be 2p8HERP cﬁ'él'dF'SFr]??%t&P?Yer ‘Qh’&l’b@i‘?ﬂ’é‘eﬁf’égra‘e‘? Y eﬁ

hyper prol actinem a and for treating vasospasns (especially of the
cerebral Messel 35,1 hyperitsensMopsie) of ethyl cyanoacetate and 4.8 g (150

7 gastrointemyi Palc i ¥ 41 EuASSARieH Geryi dduditid RBY6 agd SFCHAL i On
di sturbances. A’EQE c?f" Pei?:h% f pop qs ke uk aSrﬁe PWbeﬁ&iQEQe fuhjj osilf1d:

foll ow ng exanpl.es ent aration
of starting oo gﬁ (#5550’ BY S ' P Vethanof: and t308]

2- Ami no- 3, 5-di CHPB\E? rfu‘ae;rrwe af fichentlveABpaundey & pisragen atmosphere,
(150 niM [1§| c]) éb.etmy|(idgamMateicl ke afhdrieghylqmil@ were added [driopi)sef
sul fur powder wehe mikiartel @agd3they (efT0 toMstir at rlodinClempératiung

3-pyrrolidi noneo@‘efﬁié}@(ylﬁberé&ﬁﬁh deaevatdncentratiof8m tl@rmlx%%relééﬁ
(1956)) in 60 Qéoféélﬁrl%' 76”@ t&?r& vl age %142' le'kE' {sttﬁiﬁg y and
under a nitrogen, ; L Fm ne
were added dropWi§ Stirring T t‘?ﬁ)& didast %ech’ﬁsé"F‘tlstg T’l 8o

t enper at #%% with sgRgtiioghendTieshedswitd aflitleosodst P'&%YJOr?QﬁtaFﬁe

m Xt ure was 13.2d§ sdl wedof npFddurdt efitbt heltiagepetiotahii+E56°Ct were
crystallize isoldtddy stirring. After cooling, the crystals were filtered
of f 20 wi th suction and washed with a little cold ethyl acetate.

13.2 g (31 %% % Eéﬁgkyﬂé€ﬂ§ﬁgnggﬁfﬁéu%,%théagggtﬁg§§LﬁtElgiﬁyaf%thieno—

| sol at ed.
2- Et hoxy 8t hy| eﬁéaﬁ WR¥FTLS car bet hoxy- 4, 6- di hydr ot hi eno-

0.3 ml of acetic anhydride was added to 1.4 g (4.8 mM [sic})
of 2-amino-3,5-dicarbethoxy-4,6-dihydrothieno[3,2-c]pyrrole
in 14 ml of triethylorthoformate and refluxed under nitrogen

30 for 1 h. The mixture was then completely evaporated in a
rotary evaporator at 80°C. 1.6 g (99 %) of crude product were
isolated as a viscous oil which is sufficiently pure for
further reactions.

35 ¢) 3-{2-Hydroxyethyl)-6-carbethoxy-3,4,5,7-tetrahydropyrrolo-
[3’,47’:4,5]thieno[2,3-d]pyrimidin-4-one

13 ml (215 mM [sic]) of ethanolamine were added to 15.5 g
(46 mM [sic])) of 2-ethoxymethyleneamino-3-carboethoxy-5-

40 ethyl-4,5,6,7-tetrahydrothieno[3,2-c]pyridine [sic] in 250 ml
of ethanol and refluxed for 3 h. The mixture was then allowed
to cool and was stirred in an ice bath. The precipitated fine
solid was filtered off with suction and washed with cold
ethyl acetate. 5.5 g (36 %) of pale brown product were

45 isolated. Melting point 243-245°C.



25 - [ 3, 2- cDOSOVaBR220 0.3 m of acetic anhydride was added to 1.4 g

(4,8 MM [sic]) of . .
2-am no- 3, 5- di car bet hoxy- 4, 6- di hydr ot hi eno[ 3, 2-c] pyrrol e in 14 m of
triethylorthoformate and refluxed under gitrogen 30 for 1 h. The

m xture was then o orated | aporato at
80[err]C. 1. (g Cﬁ&&%‘?ﬁ‘&égp Ogar?egg?:gzd 45, ; %"r%/ﬁ hy§r9RYEretetous
oil whichis suffﬁ3b| ént‘fly 'El‘f’ee"f"d 2 r 3=-d ] PYT 3Rjidimep - Péﬁctlons 35 ¢)

3-(2- Hydr oxyet hyl ) - 6- car bet hoxy- 3, 4,5, 7-t et rahydr opyrr ol o- _
[3',4":4,5]thiend > & (Lpy8imi ctisic4-)oaﬁ 3-(2-hydrdRysthy)Ls &Whfysic]) of
et hanol ani e wer e3,a06¢d, ¥ P8 liesahgdrop rld&[‘l’f’ M:h$5 filidor 2, 3-d1pyrimidin-
2- et hoxymet hyl eneq’sllg @Olﬁ @rrpp%? ¥- r| Cf:rr?eet[hgne were i:beﬁ.t%d to refltB<r

hyl -4,5,6, 7-tet drot| Q. g
gt h)a/mol and refl u{é ]ﬁrkl[ﬂﬁ‘é p Lk ﬁ@ﬁ Wlkﬁ&é’d) of thignylego
and was stirred i ]é’l’leiee“balcQ’u mlTﬁé br%ﬂ*ﬂhlﬂrééthiim were added| fxbpwise.
filtered of f witTheusdkbwrehs\aeliduxedtford d and theretdopcenceatéd.ard 5 g
(36 % of pmle bramirrplofiicd MiRrged8ichloddnditlbad, Qﬁﬂtﬁﬂ%gsBQthwas

243-245[err]C. filtered off w1th suctlon 5.4 f rodu were
3-(2-Chl oroet hyl ).

uf 0%
[3'1,4:4,5]thi enc%:%j‘%@é?eé‘@% H§fl"£§&ﬂyz Op¥%r “(rf?eg PRAESIOY of

3-(2-hydr oxyet hyl 401280 | o

3,4,5,6, 7, 8- hexahydropyrido[3',4":4,5]thieno[ 2, 3-d] pyri m din- 4- one
in 50 ni o5 E)Z-dl-dﬂk—linpbtm@imrazmm ed to reflux (slow -
di ssolution) and then 2 m (27 mM[sic]) of thionyl chloride in 10

m of 1,2-di Ch' Ofagetzh N9 §8 nfdy QQS d6 zine, 38.0 sy ) of

refl uxed for %@g ?E‘g{“l tq_q:c%n om éjf)arag!fg)g %f gd(l n aHlf[ [tslll )

di chl or omet hane % Pt 8r ]OFWM N Cail %Lf&ftl on. 5.4 g

(92 % of productt™ P’§°naphthalef‘§oV%¥°e(Pd<ﬂﬁﬂl her 8 miFtyre eft Fy4 puir @4.8r mM

further redttiondsicl) of pajdiading gestatel @9d174[2rg ](@8.318Me)sic]) of

N- ( 1- Napht hyl ) pi peiae+telylphosphin@3i? 3p0( #6of\kydme,) aall Phaipaivie was. 0

g (339 nM [sic]) reffluxed withPREESELiemR ts&fﬂrrlauboesﬁ&l@r %n%l@Qerﬂ é@n%pﬂ%% )

[sic]) of fol 52601?1)“1611%*‘&:&@4;&{3@ M‘sf ; E'lg Dtm Eh 4
1, H.as

mv! 20 [sic]) ?lf.Loné umlace.rh?}g/feerfgs .&Fge gf and the

tri-o-tolyj phos
refl uxed v‘ﬂJEtoh e]l‘o ;}Ilgpé?ﬁe Mas crRgenttRiedy Ther exide Anesapheves purifiefiopy10
h. The m xture w&SlvRerchyamategraphn (mditligecgel, mobile phase

THF /methanol/ammonia 85/13/2). 21.5 g (42 %) of product were

isolated with melting point 84-86°C.

30 f) N-(2-Methyl-l-naphthyl)piperazine

14.7 g (82.7 mM [sic]) of bis(2-chloroethyl)amine x HCl were
added to 13.0 g (82.7 mM [sic]) of l-amino-2-
methylnaphthalene in 100 ml of chlorobenzene and refluxed

35 under nitrogen for 90 h. The mixture was then concentrated
and partitioned between methylene chloride and water at pHE=9,
and the organic phase was dried and concentrated. The crude
product was purified by column chromatography (silica gel,
mobile phase/THF/methanol/ammonia 85/13/2. 11.6 g (62 %) of

40 product were isolated.

g) 4-Piperazin-l-ylisoguinoline

4.51 g (21.7 mM [sic]) of 4-bromoisoquinoline, 4.65 g (25.0
45 mM [sic]) of t-butyl piperazine-N-carboxylate, 0.1 g (0.11 mM

[sic]) of tris(dibenzylideneacetone)dipalladium, 0.11 g (0.18

mM [sic]) of 2,2’-bis(diphenylphosphino)~1,1’-binaphthyl and



chltoride, tho050/48220¢ residues were filtered off and the 25 filtrate

was concentrated. The crude product was purified by col um

chr omat ography (silica gel, nobile phase THF/ met hanol / ammoni a
85/13/2). 21.5 g (42 % of product wereg i solated with nelting point
84-86[err] C

3.5 o NA& MY Eady gao@t LR PR A% ware mixkh §g05682 7

mMVi[sic]) of bis 5 f roe4t ¥ h ded 8

(82.7 nM [si c])"'g g ezan st:.rr% 7Ra I"ﬁ‘ﬂ’alzeﬁe %E ffﬁ?c%mf}f

chl or obenzene andxtewm agided toirpisofiivpoghlorisie gpdhextractad itk was

t hen concentrat ethyl acetated phet orgamied phesecens nbtiled emer cépdiumde and

Wat'gr at @9, sulfgteﬂrhﬁ'ld &df:oggﬁgéﬁ %f&%seeiﬂah;edil’irﬁfi &'Bgaﬁjzr@xfﬂd’zﬁtef. The

crude k881 Ped YtMAnd NGLLBE O 2RAY of £ witGA 9°

nobi | e phase/ TH ﬁano ni.a 8 713/ r oduct
0 uEyoR Snd SRR Ik bantant s 5 (81 h) St the |

wer e isol at ed. ol1 (21.7 mM
[sic]) of 4-broRFsBERIFIRHAS @1P2r65“be ("‘?530°335a1ned rﬁme[1§|"EF)P‘b’fntc butyl

pi per azi ne- N- cartddg) ate2 @. 116-6 oM M50 ) of thissisgpptance were taken up
tris(di bawyl i ddmeatenbnsd) diiphllbechethar® hhdg 40.0€, slowly tdHesi ap)wbth
2,2' -bis(di phenw?pﬁ@s&f“dl@hl%rémetbéﬁ@de)YEtamt, 17 ml (0.22 mM [sic])

?ﬂ of tol 3egg g ga 4#%4 %Egréit%q*éw %1%}1% e&feédgg&'?grqh%féq%gxture
was added to |C3F§g ?m"?tc‘tﬁ & éx?‘r’a 1t“ﬁ"° lce'wa"eﬁ%ﬁ acet at e,

the organi c phas&trasten ivwdhoddehieppngrhane. The aquaons phase@ssol vent was
renoved i¥p a rotfdlyeredpawaatepalkaline anthexpracied withsdachloxemehhangnd was
filtered off W Dying oversuypidian sulfaeshkdd vubdtatdiladneembved ¢f (the %9 of
the Boc- Rbehent GeheifANBGLE eb}YVE‘JﬁuQQBﬁ' #£eh (dRthiy19ePRENtand
11i[err] Q). 5.2 eg%ﬁr@atr%n[ %Ifcl:)l nﬁﬂ l%#gg\% %ﬁ%&:@r&gf%&%&QOri?

A

17 m of dichlo
of dichl or oret h(?ﬁé antl o CEZ i [C&t@]"?‘ with Mgl tin

trifluor@dketicPednt %\%363'49&%73/ added The m xture was left to stir
at O[err]C for 4 h, poured into ice-water and extracted with

di chl or onet hane -FuIHBeﬁWzﬂh&SQet‘\ﬂﬁaﬂﬁ'es (séé | &l esynaet diclioseqand

extracted with qincehgrp AACe (cf, aldd xshnsaeé!@e It Suh f P 636589 . :7)
substantial remyve o by dilution with

vent
di et hyl et her ang prenar|oerde5"|sp| f‘a%)} B fathg hydrochl oride with ethereal

hydr ochl A c acid. 3.2 (67 /% of the product were obtained with
melting 20 B JFsepergbipon ofgsper f{imal products

Example 1

30 3,4,5,7-Tetrahydro-6-carbethoxy-3-{2-(4-(2-methoxyphenyl)-
l-piperazinyl)ethyl]pyrrolo[3’,4’:4,5]1thieno[2,3-d]pyrimidin-4-
one

1.1 g (4.8 mM [sic]) of 1-(2-aminoethyl)-4-(2-methoxyphenyl)-

35 piperazine were added to 1.6 g (4.8 mM [sic]) of
2-ethoxymethyleneamino-3,5-dicarbethoxy-4,6-dihydrothieno[3,2~c]p
yrrole in 25 ml of ethancl and refluxed for 2 h. The mixture was
then concentrated in a rotary evaporator, and the crude product
was purified by column chromatography (silica gel, mobile phase

40 methylene chloride/methanol 96/4). After recrystallization from
ethyl acetate, 1.1 g (47 %) of product were isolated with melting
point 153 -~ 155°C.

45



Furt her pi pc@@50/M8220i vati ves (see exanpl es) not discl osed in the
literature (cf. also DE Patent Application 19636769. 7) wer e prepared
as.in e), f) and g). 25 B Preparation of the final products

Exanple 1 30 3,4,5, 7-Tetrahydro- 6- car get hoxy- 3- [ 2- (4- (2- net hoxyphenyl ) -

1- pi per azi n;ﬂx)aglb[ggl}pyrrol o[3",4"':4,5]thieno[ 2, 3-d] pyrim din-4- one

1.1 g (4.8 mM[sic]) of 1-(2-am noethyl) 4-(2- rrethoxyphenyl) 35 pi perazi ne
were added to 1.6 nM [ si c]

- 2- et hoxymet Ry eﬁe&%??ﬁf%‘@raréa?mmm%l%Wﬁhehq@%wsro- yrrol e
in 25 mM of ledhdhazerintl-ail)) ekbyl fpyrdlo] 3The’ M H&)whdenal2, 3-d]pywimidin-
concentr atsed-onea rotary evaporator, and the crude product was purified
by col umm chronatography (silica gel, nobile phase 40 met hyl ene

chl ori de/ netghan i (S56F) SEAYOLALLLEAL P ) p el azetate. 11
g (47 % of Op 5 Qu% Slcﬁ% OP ﬂne y ptﬁf& pggégip%ﬁ;rbonatge wire

3,4, 5, 7- Tet PAReer R 61-(9ar90ét3h8x19!43Lﬁ[121]04°ﬁa§ht2rclﬂ5ﬁlrhekhh3y&rﬁr_- _
1, 4- di azef® earbgthexynd, Mp i, 7otet Bahylropysl oo E3vo[42,:2, 8] plyiénd (@, 3~d ] Pydimne
0.7 g (3.0 Miihsécdne Gin Mo( A1nBhd Xer1txeaPihded Iitkegasi for AdotalloP 0
(3(3 [ s.[ al.) Tgé gr%if{ﬁtéh nﬁlxegflg % "Y amgé&a&mr}a&sd&@é& pres3Uggd 19410
g

hox 45 AR B =10 BgtWesRoFetarifng chipride
ca b ey e
m xture ids thRBnthe mraer Rredugkdwms pudified hedPlCe (mabille phalse resi due
was partiti oetbaslpidithlbeomeeimmet.npl.6ne 38 @)i &€ hydosshMitide. wibe
organi ¢ phagmestyeg edimtedsood Bbk 8t £sh) aaac.i. 18o0ikesn tﬂgﬁ ChHYS PLOMHC
was purifiegiby MidrdaTPRYkES c acgat [er ?Lf@ﬂ% OJEFt ?5};0% cgﬁ% (38

%9 of hydrochloride wth mel t1ng point econposi
i sol ated b a‘p:‘ree?:rll%'l tation with ethereal hydrochloric acid froma
sol utionzg%/ t he product in

Example 3

3,4,5,7-Tetrahydro-3-[2~(4~(1-naphthyl)-l-piperazinyl)ethyl]-
pyrrolo[3',4':4,5]thieno[2,3-d]pyrimidin-4-one x 2 HCl x 2 H,0

25
9.4 g (18.7 mM [sic]) of 3,4,5,7-tetrahydro-6-carbethoxy-
3-[2-(4-(1-naphthyl)-l-piperazinyl)ethyl ]pyrrolo[3’,4':4,5]-
thieno[2,3-d]pyrimidin-4-one were introduced into a mixture of
80 ml of conc. hydrochloric acid and 80 ml of water and then

30 refluxed for 7 h. The reaction mixture was poured into ice-water,
adjusted to pH = 10 with conc. sodium hydroxide solution and
extracted twice with methylene chloride. The organic phase was
dried and concentrated and then the crude product was purified by
column chromaatography (silica gel, mobile phase methylene

35 chloride/methanol 90/10). 2.4 g (30 %) of product were isolated
and were dissolved in ethyl acetate and converted into the
hydrochloride of melting point 288-290°C (decomposition).

Example 4

40
3,4,5,7-Tetrahydro-6-ethyl-3-[2-(4-(l-naphthyl)-1-
piperazinyl)ethyl]pyrrolo[3’,4’:4,5]thieno[2,3-d]-
pyrimidin-4-one x 2 HC1 x 3 H0

45 0.68 ml1 (8.5 mM [sic]) of iodoethane and 0.5 g (3.5 mM [sic]) of
finely powdered potassium carbonate were added to 1.5 g (3.5 mM
[sic]) of 3,4,5,7—tetrahydrof3-[2-(4—(l—naphthyl)—l-



acetone. 20 005R448R@03

3,4,5,7-Tetrahydro-3-[ 2- (4- (1- napht hyl ) - 1- pi perazinyl )ethyl ] -
pyrrolo[3',4":4,5]thieno[2,3-d]pyrimdin-4-one x 2 HOJ x 2 Herr]O 25
9.4°g (18.7 mM[sic]) of 3,4,5,7-tetrahydro-6-carbet hoxy-

3-[2-(4-(1-napf rﬂe@é&lu}lpéﬂﬁfl %;ff:ig f"y 'y 59LR£§1’10[§%,3-6?LP%¥1m1d1é)0 4-pne.

t hi eno[ 2, 3-d] pyrj.m di

conc. hydroch %r%oc gmﬁ ta%t f‘éfa?lveﬁ"éf r&ﬁtﬁuf‘ﬁ%rﬁ%ro | The frgure Has
The reacti on THSR BPBISRSIMRIACE/PAESr i Aslingted, to Phd @s?’ééht@mmli 20dwi t h
conc. sodi umenthegkedetwideatviigh methylersichdoréde t ithee omghhiceinde was

chlori de. Theiriegaand Edhwecsnhtrated aﬂulmrﬁmﬁeceﬁ@dﬁltgﬁdedtaﬁas tﬂmﬁ&a by

CL ude pr?ﬁulctcm&npanfém@&dm ph Qlimg / QNR&h PLK .%; mobi | &
ase ne 0

Psol at ed Y °§§d87?€£ﬁ 5] ﬁo 3 Patgé 09 r° Hv r‘f'%%l 151 Q"teﬁ and
hydr ochl or i de aﬁf i 8a ts apg ﬁ%\ﬁ%‘ffﬁ%l"’f‘fiﬁn‘} e Exanpl e 4

40 pi per HEPrFhEeFi rﬂfr Melsing ppint ZPRRRR4Y] Adecdiposition).
pyrim di n-¥®one x 2 HC x 3 Herr]O 45 0.68 m (8.5 nM[sic]) of

i odoet hane arBkafhplegs(3.5 MM [si c]) of finely powdered potassium
carbonate were addedto 1.5 (3.5 mv [sic]) of

3,4,5,7-tetr dro ht

11 p| per a93h¥4 ﬁf rd&(%)sl g gce%yl??% tI‘\%H)'[?%ht gyrl m di n- 4- one
in 30 of ' Shatd YH‘P]LBJé*d BoF 485 HEhigno [y 3tdle was t hen
pour ed intJo5 |R¥6Fmﬂé¥747m]%sted to pH =9 with ammoni a and extracted
twice with nmethylene chloride. The organic phase was 5 dried and
concentr at ed exadpll8es the crude product was purified by col um

chromat ography (sili ca gel nobi | e phase met hyl ene chl ori de/ met hanol

95/5). 0.4 ¢ ( 5 s isol d, an i ssol ved in ethyl
acetate and cd%vef %tr 6B é‘r :ﬁ? K?Elgl &aﬂ\ﬁaﬁ?‘ﬁhg poi nt
202- 204[ er?9 @- P&EEBW >.eaa4y lﬂbrm °E>3anﬁ|’é455]thlen°[2 3-d]-
3, 4,5, 7- Tet r #hydmédin-downg - 3- [ 2- (4 (1- naphthyl)
1- pi perazinyl)ethyl]pyrrolo[3' ,4":4,5]thieno[2,3-d]- 15 pyri m di n-4-one
Example 7
3,4,5,7-Tetrahydro-6-(4-chlorophenyl-2-ethyl)-
25 3-[2-(4-(l-naphthyl)-1-piperazinyl)ethyl]pyrrolo[3',4’:4,5]-
thieno[2,3-d}-pyrimidin-4-one

The following can be prepared as in Examples 1 to 7:

30 8. 3,4,5,7-Tetrahydro-6—carbethoxy-3—[2-(4—(l-naphthyl)—
l-piperazinyl)ethyl]pyrrolo[3',4!:4,5]thieno[2,3-d]—
pyrimidin-4-one, melting point 190-192°C.

9. 3,4,5,7-Tetrahydro-6-carbethoxy-3-[2-(4~(2-methyl-
35 l-naphthyl)-l-piperazinyl)ethyl]pyrrolo[3’,4':4,5]~
thieno[2,3-d]}pyrimidin-4-one

10. 3,4,5,7—Tetrahydro-G—carbethoxy—3-[2—(4—(2~methoxy—1-
naphthyl)-l-piperazinyl)ethyllpyrrolo[3’,4':4,5]-
40 thieno[2,3~-d]pyrimidin-4-one

11. 3,4,5,7-Tetrahydro-6-carbethoxy—3-[2—(4-pyrimidin—2—yl—1-
piperazinyl)ethyl]pyrrolo[3',4':4,5]thieno[2,3-d]pyrimidin—
4-one, melting point 166°C

45



Exanpl e 6 0059/48220 Tet r ahydr o- 6- benzyl - 3-[ 2- (4- (1- napht hyl )- 20

1- - pi‘perazi nyl )ethyl ] pyrrol o[ 3', 4' : 4, 5] t hi eno[ 2, 3-d] - pyri m di n-4-one
Exanmple 7 3,4,5,7-Tetrahydro-6-(4-ch|orophenyl-2-ethy|)- 25

3-[2-(4- (1-napht hyl ) - 1- pi perazinyl et hy2] pyrrol o[ 3", 4': 4, 5] -

thieno[ 2, 3- ¢} : pyri 8 4 et @Rfdro-6 -QAQ'bEQH:Q;)MﬁQZQQ@ po-SaRAYEReAF1 ) -
Exanples 1 to 7

3 re - -
3,4,5,7- Tetrahyﬂr%e%ldgn?%é?ﬁ%&l]%r[rflfp(14 na4p'hst]k11-'hllfn°[2 »3-d]pyrimidin
1- plpera2|nyI)efﬁ@?ﬁpyrrolo[B 4':4,5]thieno[2,3-d]-
pyri m di n-4-one, nelting point 190- 192[err]C 9.

3, 4,5, 7- Tst 1ahyd o; H-Gaebeahpdyo-B3-{[2-( 4 - ( 2-m=tHoxyphébyl ) -
1-napht hyl ) - 1- plpﬁiﬁéﬂd}ihﬁséﬂﬁhﬂblﬁgfx@b%% 44,5 thieno[2,3-d]-

t hi eno[ 2, 3-d] py 0
3,4,5,7- Tetrahyg* ngldc}gréetﬁoxy 3-[ 2- (4- (2- met hoxy- 1-

na hth | 1- erazinyl)eth rrolo[3',4':4,5 40
P v H?pp gyérgLQPﬂZ Q4—naphth J—ylhexahydro—l 4-

- thieno[ 2, 3- 4} py?i i ImILEEA
3, 4, 5, 7- 10t r ahydiazepigalbyil herlyy BHyzrodopyt i 41 ofi 13-12hgendf2, 3-
pi perazi nyl ) et hilpypyinidial-3-ode : 4, 5] t hi eno[ 2, 3-d] pyri m di n- 4- one,
nmelting point 166[err] C 45 12

12. 3,4,5, 75 ;etsaiMQHpT%tE Bpgg@zﬁﬁ 3. k2ﬁ£4ﬁé€? 8§¥Fhenyl) 1-

i peridinyl)eth r'rol.0 4- one
5 13 3, 4y5}7 TeT %ﬂo pSthyL ﬁBhﬂB p‘heﬁ&/P)l {hidnst ) 3-arpyrin
1- plperaiﬁnyl)e%ﬂyw lo[3",4":4,5]thieno[ 2, 3-d] - pyri m di n-4-one
14. 3,4,5,7- Tetrahydro-3-[2-(4-naphth-1-y|hexahydro-1,4- 10
di azepi n- 1-y6) e8|y} 3 mretkahpdrd-3-4.25)(4hteted ind-5-y1- d] pyri mi di n- 4- one
15. 3,4,5,7-Tet jah f&z@n%g ééhff%é??fhib?@enyJ)4'5&th1eno[2,3—d]pyrim—
1- plpera2|nyl)eth¥ Poro ]thleno[2 ] pyri nm
20
17. 3,4,5,7-Tetrahydro-3-[2-(4-indan-1-yl-l-piper-
azinyl)ethyllpyrrolo[3’,4’:4,5])thienc[2,3~d])pyrimidin-4-one

18.'3,4,5,7-Tetrahydr6-3-[2-(4—(2—methoxyphenyl)-3,4-dehydro-1-
25 piperidinyl)ethyllpyrrolo[3’,4’':4,5]~
thieno[2,3-d]}pyrimidin-4-one

19. 3,4,5,7-Tetrahydro-3-[2-(4-naphth-1-yl-l-piperidinyl)-
ethyl]lpyrrolo[3’,4’:4,5]thieno(2,3-d]pyrimidin-4-one
30
20. 3,4,5,7-Tetrahydro-3-[2-(4-(2-methoxy-l-naphthyl-3,4-
dehydro-1-piperidinyl)ethyl ]pyrrolo-[3’,47:4,5]thieno[2,3-d]-
pyrimidin-4-one

35 21. 3,4,5,7-Tetrahydro-6-ethyl-3-[2-(4-(2-methoxyphenyl)-1-
piperazinyl)ethyl]pyrrolo[3’,4’:4,5]thieno~
[2,3-d]pyrimidin-4-one

22. 3,4,5,7-Tetrahydro-6-ethyl-3-[2-(4-(2,3-dimethylphenyl)-1-~
40 piperazinyl)ethyl)pyrrolo[3’,4’:4,5]thieno[2,3-d]pyrimidin-
4-one

23. 3,4,5,7-Tetrahydro-6-ethyl-3-[2-(4~(2-chlorophenyl)-1-
piperazinyl)ethyl]pyrrolo{37,4’:4,5]thieno-
45 [2,3-d]pyrimidin-4-one



15 - i di n-4005@/482206. 3, 4,5, 7- Tet rahydr o- 3- [2 (4-tetralin-5-yl-

1- piperazinyl )ethyl ] pyrrolo[3',4':4,5]thieno[2,3-d]pyrim I di n-4-one
20  17. 3,4,5,7- Tetrahydro 3-[2-(4-indan-1-yl-1-pi per-
azmyl)ethyl]pyrrol 0[3 4 .4, 5]t hi eno[ 2,33 d] pyrlmdln 4-one 18.

19. 3,4,5,7- Tetr G840 J’r’rdﬁﬁ Rolel3 " A #péﬂ?lalr*ﬁgﬂ-)

et hyl ] pyrrol o[ 3' r3¢d5PY¥Pr'@fﬂa\[nZ'43°G?pyr| i di n- 4- one 30 20.

3,4,5, 7-Tetrahydr o- 3- [ 2- (4- (2- met hoxy- 1- naphthyl 3, 4-

dehydrg 1- ?m&rl &, @4E)ielfé’iﬂélwdr@LG-ééhyﬂﬁ-"[,za](hbbﬁﬂﬂil%a%-%. =1-

pyri m di n- 4- one 'e _

3,4,5,7- Tetrahydr Pe gil%’(l)eih lgﬁ”; o hthaxy fheRThispe

pi perazi nyl ) et hylf ;5yr PHT A28 ¢ hi eno- [ 2, 3-d] pyri mi di n- 4- one
22. 3,4,5,7-Tetrahydro-6-ethyl-3-[2-(4-(2, 3-di net hyl phenyl )-1- 40

pi per azi nyl ) ébhy|3,dybr o+ Bf abydro-6tethrired-] 23( d} gyinaliigi-2-yl-1-  4-one
23. 3, 4,5, 10 Tet r gliparaz6ngl yuthyd]pprdid 2 Ghl euoshamén)c_l-

pi perazinyl) et hy|[]29)3"—&‘?%|?f§ud&n-4-§]1é hi eno- 45 [ 2, 3-d] pyri m di n- 4- one
13 24. 3457Tetraydr06ethyl 3-[2-(4-pyrimdin-2-yl-

pi per azi nyl) yL] gy A4 4 yrim di n-4-one

5 25. 3,4,5, %reﬁlr'g %d?o %t é ﬁ&z@- ritai h= sz*etfwypgenyl)-l-

pi per azi nyl ) et hyll‘]lﬁ?FF-&%\[]B)et:l’YlAPzH%}%-ﬁ' 4,5]thienod- d] pyri mi di n- 4- one

26. 3,4,5, mTetrdﬁyér-GJWJexmmS4[-Qn¢4 qui nolin-2-yl-1- 10

pi perazinyl)ethyl]pyrrolo[ 3,4 :4,5]thieno- [ 2, 3-d] pyri m di n-4-one

27. 3, 4,5, 7- BeL.T ahuds 07 Sratimyadole- éényR3Tgshoxvphanlinls _v1-1-
piperazinyl)propyl]pyrrolo[3’,4’:4,5]thieno-
[2,3-d]pyrimidin-4-one

gl ger5| gl -rl;slt; dj‘;)a’rr’ol g‘ thg XQQ@XJ)[ZW‘% h%lméfp 3y|Y?mld| n- 4- one

20
29. 3,4,5,7-Tetrahydro-6-methyl-3-[2-(4~(3-trifluoromethyl-
phenyl)-l-piperazinyl)ethyl]pyrrolo[3’,4’:4,5]-
thieno[2,3-d]pyrimidin-4-one

25 30. 3,4,5,7-Tetrahydro-6-methyl-3-[2-(4-(2~-cyano-phenyl)-1-
piperazinyl)ethyl Jpyrrolo[3’,4’:4,5]thieno-
[2,3-d]pyrimidin-4-one

31. 3,4,5,7-Tetrahydro-6-methyl-3-[2-(4-isoquinolin-4-yl-1-
30 piperazinyl)ethyl]pyrrolo[3’,4’:4,5]thieno-
[2,3-d]pyrimidin-4-one

32. 3,4,5,7-Tetrahydro-6-methyl-3-[2-(4-naphth-1-y1-3,4-
dehydro—l-piperidinyl)ethyl]pyrrolo[3’,4':4,5]thieno[2,3-d]-
35 pyrimidin-4-one

33. 3,4,5,7-Tetrahydro—6-acetyl-3-[2-(4—(2—methoxyphenyl)-1-
piperazinyl)ethyl}pyrrolo[3’,4':4,5]thieno-
[2,3-d])pyrimidin-4~one

40

34. 3,4,5,7-Tetrahydro-6-acetyl-3-[2-(4-(2-methyl-1—naphthyl)-1-
piperazinyl)ethyl]pyrrolo[3’,4':4,5]thieno-
[2,3-d]pyrimidin-4-one

45



pi peri di nyl ) Q08044833Q| o[ 3', 4' : 4, 5] t hi eno- 15 [ 2, 3-d] pyri m di n-4-one
28. -3,4,5, 7- Tetrahydr o- 6- ethyl 3 [3 (4-pyrimdin-2-yl-1- S
pi perazi nyl ) propyl ] pyrrolo[ 3,4 :4,5]thieno- [ 2, 3-d] pyri m di n-4-one
20 ©  29. 3,4,5,7-Tetrahydro- 6 met hyl - 3142- (4-(3-trifluoronethyl -
Pﬂeny|%213ph?§ra§'@Y5)fﬂiBH£EB¥HEQL6¢ﬁ§n1§lb§h?i (4-(2-methoxyphenyl)-1-

i eno pyr .. _
3,4,5,7- Tetrahydbﬂéf&]ﬁﬁq%g Eglg’%”(“}%yaﬁo pf“lbn{/t[h)l-ef? o
pi per azi nyl ) et hy[FpyT lﬂyd'[ylg‘l %1% hi eno- -~ [2,3-d] pyrimdin-4-one
31. 3,4,5,7-Tetrahydro-6-net hyl - 3 [2 (4-isoquinolin-4-yl-1- 30
pi perazi nyI5) 86y B} py5 s DITHtI ahfdrd- 6} (4rindt@ophenyl -2 Je2h§i g} pyriniddi(n-4- one
32. 3,4,5,7- Tetraayﬂf@ﬁy-rmbhpérszix%ﬂ()%tmgm% dodd[33,47 :4 5]th1eno[2 3-
dehydr o- 1- pi peri d']ﬁﬁ:ln%’é&l)ﬂ-h%ﬁém o[3", 4, 5]t hi eno[ 2, 3-dj -

pyri m di n-4-one
3,4,5,7- Tetrahydro 6- acety 2- (4-(2- et hoxyphenyl ) - 1-

pi per azi nyl ) éf hy Py py? f%T%ahxgrﬁ'ﬁjj&%%ngenzyl)"3["2 23( 4t prmehhgilnl4- one
40 34. 19, 4, 5, pagethyhydr-pipensaingl)@thpl | HyX2olrdiHy K/ 14 paptitikpo) 2 13-
p| perazi nyl )et hy H] pyr imildin3'4-8he 4, 5] t hi eno- [2 3-d] pyri m di n-4-one

3, 4,5, 7-Tetr 0 ( Y- 1Y, -
pi per azi nyl )g?ﬁy gsrgﬁlr&%\e aﬁghgo é @LQQ§ :pl"iezn( (% laTtI)lliipnl%ecrl’V
5 36. 3457Te§yaazrlé2i%’rl$ ER g'(4(1-
napht hyl ) 18 pi pel[%z:?'rﬂ/ll}l’éftlﬁ‘%l]‘-ﬁy‘h%%[ 3’913”151 E}]thﬁ?l dRreépre, 3-
d] pyri m di n- 4- one
3,4,5,7-Tetrabydsp4 &(mmanpefawqca%b&héﬁy@-m(wkzlchil&ophenyl) 1-
napht hyl ) - 1- pl PepagéFrad ingti et hpy @334, 4 4; H)dfungaab2, 3-
d] pyrimdin-4 0”?2 3-d]pyrimidin-4-one, melting point 172°C

20

%)410ne

40. 3,4,5,7-Tetrahydro-6-carbethoxy-3-[2-(4-(2-phenyl-1-
piperidinyl)ethyl]pyrrolo[3’,4’:4,5]thieno[2,3-d]pyrimidin-
4-one [sic]

25 41. 3,4,5,7-Tetrahydro-6-carbethoxy-3-[2-(4-(2-naphth-1-yl-
l-piperidinyl)ethyl]pyrrolo[3’,4’:4,5]thieno[2,3-d]-
pyrimidin-4-one [sic]

42. 3,4,5,7-Tetrahydro-6-carbethoxy-3-[2-(4-(2-naphth-1-yl-
30 3,4-dehydro- l—plperldlnyl)ethyl]-pyrrolo[3' 4’:4,5]thieno-
[2,3-d]pyrimidin-4-one [sic]

43. 3,4,5,7-Tetrahydro-6-carbethoxy-3-[3-(4-(2-cyanophenyl)-1-
piperazinyl)propyl]pyrrolo[3’,4':4,5]thieno-
35 [2,3~d])pyrimidin-4-one, melting point 190°C

44. 3,4,5,7-Tetrahydro-6-carbethoxy-3~[2-(4-indan-4-yl-1-
piperazinyl)ethyl]pyrrolo[3’,4’:4,5]thieno-
[2,3-d]pyrimidin-4-one, melting point 149°C

40

45



38.- 3,4, 5, 700807/a832300- 6- carbethoxy 3-[2-(4-(2-net hyl phenyl)-1-

p|pera2|nyI)ethyI]pyrroIo[S' :4,5]thieno- 15 [2,3-d rim di n-4-one,
UER n ChL N —— ]
pi perazinyl)ethyl]pyrrolo[3',4':4,5]thieno- [ 2, 3- d]pyr|n1d n- %- ohe,

nmelting point 172[err]C 20 40.

3, 4,5, 7- Tet F&hGHR P 6- car bet hoxy- 3- [ 2- (4- ( 2- pheny! - 1-

pi peridinyl)ethyl]pyrrolo[3,4" :4,5]thieno[ 2, 3-d] pyrimdin- 4- one

[sic] 25 41. 3A4355absﬁe:tmlay1dsp4,as,cmﬂeetlabmmaa;{ﬁoqa{ez,namt.ﬁ—l yl -

1- pi peridisnyl ) etRybadps Jﬂd‘]h?rnﬂ:.dﬂxé]de&h@ﬂﬁiv?e Hflthe formulyt i m di n-4-one

[ sic] 42. 3,4,5,7-Tetrahydr o- 6- car bet hoxy- 3-[ 2- (4- (2- napht h-1-yl - 30

3, 4-dehydro- 1- pi peridinyl)ethyl]-pyrrolo[3,4':4, 5]th|eno-

[2,3-d] pyrimdin-4-one [sic] 43. A

3,4,5,7-Tetrahydr o- 6- car bet hoxy- 3 [ 3-( (2- Em@nheﬂyl) 3— R?

pi perazi nyl ) propyl]pyrrol o[ 3' ; 35 PQ 8- d]pyr|n1d|n 4- one,

melting point 190[err] C RI—4¥, TJ

3,4,5,7-Tetrahydr o- 6- car bet hox ndan- 4-yl - 1-

pi per azi nyl ) et hyl ] pyrrolo[3',4":4,5]thieno- [ 2, 3-d] pyri m di n-4-one,

mel ting point 149[err]C 40 45

15 W claim 1. A 3-substituted

3,4,5, 7-tetrahy¥R8FSrrol o[3' ,4':4,5]- 5 t hi eno[ 2, 3-d] pyri mi di ne

derivati @ of the fornmula I [err]
Rl is a hydrogen atom,, a C;-C4-alkyl group, an acetyl group,
a phenylalkyl C;-C, radical where the aromatic ring is
unsubstituted or substituted by halogen, C;-Cs-alkyl,
trifluoromethyl, hydroxyl, C;-Cs-alkoxy, amino, cyano or nitro

20 groups, or is a C;-Ci-alkyl carboxylate radical,

R2 is a phenyl, pyridyl, pyrimidinyl or pyrazinyl group which
is unsubstituted or mono- or disubstituted by halogen atoms,
C;-C4-alkyl, trifluoromethyl, trifluoromethoxy, hydroxyl,

25 C1-Cs-alkoxy, amino, monomethylamino, dimethylamino, cyano or
nitro groups, and may be fused to a benzene nucleus which may
be mono- or disubstituted by halogen atoms, C;-C4-alkyl,
hydroxyl, trifluoromethyl, C;-Cs-alkoxy, amino, cyano or nitro
groups and may contain 1 nitrogen atom, or to a 5- or

30 6-membered ring which may contain 1-2 oxygen atoms,

A is NH or an oxygen atom,

Y is CH,, CH,-CH,, CH,-CH,-CH, or CH,-CH,

35
2 is a nitrogen atom, carbon atom or CH, where the linkage
between Y and Z may also be a double bond,
and n is 2, 3 or 4, or a physiologically tolerated salt
40 thereof.

2. A compound as claimed in claim 1, wherein

Rl is hydrogen, ethyl, ethyl carboxylate
45 '



10 - O0H!4B22D Rlerr] is a hydrog
Clerf]-Clerr]-alkyl group, an acetyl group, ﬁnlﬁ“mrﬂ DH jH“I
3 uted or

Clerr]-Cerr] radical where the aromatic ring is
substituted by halogen, CJerr]-Clerr]-ahlgyl, trifluoronethyl,

hydr oxyl i
2ot Gerr] Akylocg a%f“‘u‘ia?@r g{c Qe 2ottty -peBhdHB 27 P

pyrim di nyl or pyrazi ni"F‘ i s unsubstitut ed or nono- or

di substituted by hal ogen atons, Cerr]-Cerr]-alkyl,
trifluoronmethyl, Ari ﬁJsu@nOMMya,i:Oinydr oxyl, 25 Cerr]-Cerr]-al koxy,
am no, nona@ret hyl am no, dinethyl am no, cyano or nitro groups, and
may be fused to g bengegg,tug! eus which may be nono- or

di substituted by hal ogen at ons, Cerr]-Cerr]-alkyl, hydr oxyl ,
trifluoromethyl, Cerr]- Cﬁ[ﬂerr - al kox am no, cyano or nitro groups
and may contain £ ni tfof n gEkofy 4 5. or 30 6- membered ring which
may contain 1-2 oxygen atons, A is NH or an oxygen atom

Y is CHZ0 CH2- @ng, nCi-2HdCBR or CH2-CH, 35 Z is ani trogen
atom carbon atomor CH where the |inkage bet ween Y and may
al so be a doybl eqigan r @1 RBY Sl 01 9gieal |
Colorated saFt 4Tﬂ1@1 fstta hof a comﬁggmg ds ca.alﬁggndn cl% allrgrgdﬂuo aluﬁ]l ¥
wher ei n TUge- hydr ogen, ethyl, et hyI car boxyl ate 45

16 R2 is o-nethoxyphenyl, 1- napht hyl , 2- met hoxy- 1- napht hyl
2- et hyl - #5n4pht Be use as ClaAmedlsn&ﬂa@xvgeﬁoatm t¥eatment off depression
CH err]-CH err] and related disorders.

5. The use of a compound as claimed in claim 1-2 as selective
5HT1p [sic] and 5HT;a [sic] antagonist.

20
6. The use as claimed in claim 5, where the selective serotonin

antagonism is supplemented by inhibition of serotonin
reuptake.

25
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Z -is a ni 0058/48220m 10 and n is 2 and 3. 3. The use of a

conpéUnd as clainmed in claim11-2 for producing drugs. 15 4. The
use’as clainmed in claim3 for the treatnment of depression and

rel ated disorders. 5. The use of a conpound as claimed in claim1-2 as
sel ective 5HT[err] [sic] and SHT[err] [sic] antagonist. 20 6.

The use as gl ai n gl re,the sel ectiye serotonln
antagonlsmg E-%Eigy ﬁtgﬂ §a7 ﬁﬁgﬁﬁP¥€ﬁ9R¥IH§iPé onf n*4,51thiepgynt ake. 25

30 35 [2,3 rlmldagg rivatives, their preparation and use
5 Abstract

3-Substituted 3,4,5,7-tetrahydropyrrolo[3’,4’:4,5]thieno-
[2,3-d]pyrimidine derivatives of the formula I
10 A |
(CH2);—N 2 — R?
\ /
Rl—N | ] P ¥ 1,
15

in which the substituents have the meanings stated in the
description, their preparation and their use as drugs.

20
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