0050/ 47291 ©050/4729% o1t yted pyrido[4 , 3" : 4, 5]thieno[2, 3-d] pyrinidine

derivatives, the preparation and use ther eof The invention relates to
novel 3-substituted pyrido[4',3" :4,5 thieno[2, 3-d] pyrimdine
derivatives, and the preparation and use thereof for producing

phar maceutical active substances. 10 Cl assi cal antidepressants and

t he newer selegt.ive serotoni,. ,reupt I.nhi bj tor SSRIs) display their
ant i depr essant l_g?sftéfflgeg ?Yrﬁl:reafjlél fg_ %y%hﬁﬁi"ﬁ?? jtjr‘?"gfﬁpg'ﬁém’af@ﬁGVe reupt ake of
t he t r ansHFEXEL VRS hehg PEePARPEiQn dedveserdiar§ef Unfortunately, in 15

t hese cases the antidepressant effect has its onset only after t r eat ment

for at 'ea§twﬁe%%§t§9954$agduirp&elae% A0%QLs patients are
C e rotoni n autor tors

therapy-resistanf. ., ., . a resynaptLc s c
i ncreases, bSYOWAUBor Pt f rﬁ) lfeﬁ8? eé‘é{e]ip&gl’gb%’p‘ﬁ ﬁ&rli’ﬁ%l‘?@rfo%ﬁi % el ease
and t hus PFRPAT2EASH 21t rusCohBeReatiosnPpPéseing Phafff‘fbceé‘}ﬁﬁﬁﬂ—i RCEYVEf ¢ .
Thi s i ncreassubstanieestransmtter concentration is regarded as the
principle_of the antidepressant effect. This nechani smof action differs
fromt hat lgf revi oysly, known antjdepressants which 25, activate both the
presynapti c gg%sssléz ,8%%11%?’3%583%? #éh@f}?o?%wer_sg Ghtfie £5°€58°H a
del ayed onseFedttake: iBRiRHIGrsaf(F8RIS) dispdnyi theist pphideraassapt effect
aut or ecept or $nted rddn bt irhdddption of theoskbilee neppssks ahitdeef f ect . 30
Accor di ng t otransneirteknbml dg@rek itagtiies yeapé | endieigel ot fortunadé Dy £GPt Or
is of the,p-ldde PaBbYPEnd RntiaBprédsantPeéBect hdd3EBBERiet 3Ty (48D .
451) . Sel &€t | y&, HQekage %@%%9% DYyeex 56\'71@151Pa %1%9{9 ,'Satéa%hﬂt”%?%? s the
rel ease of serofonin_in the PR G Pri'ce ef "al'.} Behavioural Brain
Resear ch 73 Pa'ot)=s 358 /i FRAPYPIEF 144" on et al ., Neur ophar macol ogy 34
(1995), 383-392. However, the selective 5-HT[err] antagonist GR 127
935 surpri si Bbdkade bEUYELHHa@ke8SEorton@hOh@dredetbhe LRIHeR%ea] LISF
system ¢ 48 a6l ;3 8! Al (5. S0l alghli g, MliclB e 801 MU3LL00 fla
somat odendri ] Cc 5- [Cerr receptors 1.n tﬁe Fa}p e regl onré y the | released
serotonin, whi'th ShitbrEEHET FPRAYTEta°Br Presar o ohdf GIYRARELT o€ famd
t hus ser ot onTHLI¥ dinszgase Mo Skien§r angrittergroncepdifadpAlr Hads98gJed 2 1d95)
377-382 and BeR@le. of 46he antidepressant effect. This mechanism of action

differs from that of previously known antidepressants which

25 activate both the presynaptic and somatodendritic autoreceptors
and hence lead to a delayed onset of action only after
desensitization of these autoreceptors. Direct autoreceptor

blockade bypasses this effect.

30 According to current knowledge, the presynaptic serotonin

autoreceptor is of the 5-HT;p subtype (Fink et al., Arch.
Pharmacol. 352 (1995), 451). Selective blockade thereof by
5-HT)p/p antagonists increases the release of serotonin in the
brain: G.W. Price et al., Behavioural Brain Research 73 (1996),

35 79-82; P.H. Hutson et al., Neuropharmacology 34 (1995), 383-392.

However, the selective 5-HT;p antagonist GR 127 935 surprisingly
reduces release of serotonin in the cortex after systemic
administration. One explanation might be stimulation of
somatodendritic 5-HT3;5 receptors in the raphe region by the
released serotonin, which inhibits the firing rate of
serotonergic neurons and thus serotonin release (M. Skingle et
al., Neuropharmacology 34 (1995), 377-382 and 393-402).
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0050/ 47291 0050/47291 2 One strategy for
bypassing the autoinhibitory effects in the serotonergic areas of origin
t hus pursues bl ockade of the presynaptic 5-HI[err] receptors. This theory
I's supported by the observation that ®he effect of paroxetine on the

rel ease of Obesstmwitegynfon bypasddngathe aplteinbitbBugyokffdnty din the
potentiated sebytdtrficHit€ds Jof eeeplortiudt pgoshsd vIBckade W3O theavi dson and

Stanford, Ne %ﬁfﬁ&% befid s, reéégcdﬂ@%m&leheorg idhgupReeed 59 rafegy
oo v ol ofGglE PR R 0 it S, oD T e

receptors, |ﬁ

receptors, 5 AeBPERALR dnr hhe forsaleraphe nusdeBE off theeFaksts (E’S’tt&PEé?/l%ﬁ\d

Ski ngl e, ki Ut logp HentiTae otasgpte8 (3-ajonis8ody 12393985 (DvidsoB-alferr]

ant agoni st s skamfori, meupbech eridehr.atbs HI[188r 1995y ,8d9pt or - ant agoni sti c
conponent ought therefore to augnment the I ncrease in serotonin rel ease
in the brain and mght therefore have advantages in the treatnent of
depr essi orloaﬁ' Ber 2ecaAndy spa bRk HEroYRes PIncksrgers both types 1pfs now been

f ound t hat™“3agtdsedantord, 3na¢neiy6the85+ﬁé3oahyd¢eptors, in order to enhance
pyrido[4', 3" néubdrdl edafidg3- diq)y:h'ensdmn@ fetepairisyesn cdrddieto ratgerul a | 25

[er [) ] 3 te rx\ﬁﬂ%jeﬁsrleroﬁoﬂﬁge]lehge Cr ¥ akd eﬂ;]n;;%léerr] a{ kyl', aceLyl

or benzoy Il e aromatic ring being
unsubstit ut e eB: SoR ét ??ﬁt‘e‘dqu oger% %ﬁbfr] Cerr]-al kyl,

trifl uor ongt hyI , hydroxyl , Cerr]-Cerr]-al koxy, am no, cyano or nitro

groups, or | S-HTiphdnbdgenkyts aldbeebr | edipdred) wiani £ &~-HTay phenyl al kanone
Cerr]-C e”]re&é‘ﬁt&@arﬂ"ag@nﬂ@ﬁr&’bom onérid A xl ehddfoed t8tifidenti £hdei ng
BﬁZ?\Iylbl ep;?r i hBfe e Y] Ia?of’&fhoréklgééét%% % é‘frl%gﬁ“ nt tidr8Eble! S
unsubstitute 4 ? %"ﬁd‘magaﬁ ”br §ﬁ%4§n[‘%/%t Sd ﬁflr?f l@&eﬁngt%%sateQS
Jerr]-d ey PS&FR‘S‘I}O‘J‘{C’I@H ﬁh‘éﬁ’iﬁ?étshyl trifluoromethoxy, hydroxyl,
C[err]-Cferr]-al koxy, am no, nononet hyI am no, di methyl am no, cyano or
nitro gr oups o aﬂgs b8 n%tﬁhﬂ b J&b%%qtagtﬁé‘ j}lqn%e@% r‘éjq{e%ﬁydrovm' ch
may be unSUbS§}§ ofa %r qng?thlen 539 § I;ffﬁi 1n¥ erlvgglves of the

formula I
25 B
A | —\ ,
(CH),—X Z—R
’ ~ \ /
DuPd : Z
N ~
30 - S N C
where

Rl is hydrogen, C;-C4-alkyl, acetyl or benzoyl, a phenylalkyl
Ci1~C4 radical, the aromatic ring being unsubstituted or
substituted by halogen, C;-C4-alkyl, trifluoromethyl, hydroxyl,
C;~-C4-alkoxy, amino, cyano or nitro groups, or is a naphthylalkyl
C;~C3 radical, a phenylalkanone C;-C; radical or a phenyl-
carbamoylalkyl C; radical, it being possible for the phenyl to be
substituted by halogen,

35

40

R? is phenyl, pyridyl, pyrimidinyl or pyrazinyl, each of which is
unsubstituted or mono-, di- or trisubstituted by halogen atoms,
C;-C4-alkyl, trifluoromethyl, trifluoromethoxy, hydroxyl,
C;~-Cy4~alkoxy, amino, monomethylamino, dimethylamino, cyano or
nitro groups, and each of which may be fused to a benzene nucleus
which may be unsubstituted or mono- or disubstituted by halogen
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0050/ 47291 3 at ons,
Cerr]-Cferr]-alkyl, hydroxyl, trifluoromethyl, Cferr]-Clerr]-alkoxy,

am no, cyano or nitro groups, and may cgntain 1 nitrogen atom or to a
5- or 6-nenbered ring which may cont ai n31-2 oxygen atons, or may be

substituted BYoms plfenGi-adkyds | heiraxyl, atkyflunromgtkpky Qr6uplkioxy,5 bei ng

possi bl e for animo pleyapb 60 rhisreubsdupayt atdbyapadcagein a nltﬁmtehyhtom, or

trifluoronet byla oy- et boﬁ(éinl:ga&%‘dprlng whifhi ﬁa?"‘é&fta&ﬁ Qxygﬁﬂ(g@no B

is hydrogen gg ﬁgylﬁﬁlsubstltu §§Sb y réﬁgﬁ%& Efi —QEXLXY gr&ép, it
1t

e apitin b LS gutoiron aror

atom or CH, Pethylyotpd ﬁ@° gL e°r methoxyf8ﬁ°%ﬂuall nkage between Y and Z
to be a doubl e bond, and nis 2 3 or 4, 25 and the salts thereof
wi t h physi ol ggi cal | I ci,d have val uabl e phar macol ogi ca
properties. R §%5%{F§U?£a+€ﬂ§$e erred conpounds are those where 30 R1
is methyl joethyl, isopropyl, benzyl, subst. benzyl, phenet hyl ,

subst. pheneBhyl is hydroB@ermﬂ methginethoxyphenyl, 1-naphthy|,
pyrimdin-2-yl, 2-nmethoxy- 35 1- napht hyl , 2-net hyl - 1- napht hyl , A
is NH or an oxygen at om X is a nltrogen at om

s hydrogen, methyl or hydroxyl,

15 X is a nitrogen atom,

Y is CH;, CH;-CH,, CHy;-CH2-CH, or CH,-CH,

z is a nitrogen atom, carbon atom or CH, it also being possible
for the linkage between Y and Z to be a double bond,

20

and n is 2, 3 or 4,

25 and the salts thereof with physiologically tolerated acids, have
valuable pharmacological properties.
Particularly preferred compounds are those where

30

Rl is methyl, ethyl, isopropyl, benzyl, subst. benzyl,
phenethyl, subst. phenethyl,

R?> is o-methoxyphenyl, l-naphthyl, pyrimidin-2-yl, 2-methoxy-
35 l-naphthyl, 2-methyl-l-naphthyl,

A is NH or an oxygen atom,

20 X is a nitrogen atom,

Y is CH;-CH,, CH,-CH,
Z is a nitrogen atom, carbon atom or CH,

45
and n is 2 and 3.



40 Y igoéﬁ{égﬁf}CH[err], CH err] - CH, Z s a nitrogen atom

carbon atomor CH, 45 and nis 2 and 3. 0050/ 47291
4 Compounds of the fornmula | according to the invention can be
prepared by reacting a conpound of the flornula ||

5 Compounds dfeth$ formul@ Whaceoxdiegr}o[tsiec]inkastidre can be

abovenent i onedepared Ny, rB3ctind a@Ompourd of €herfdrmillaykear boxylic ester
group, Rerr] is (Jerr]-alkyl and Cis hydr ogen, methyl or hydroxyl,
with a primary amine of the fornmulag3s 111 15 [err]

20 V\,her%nRZ and B hav enenti oned neani ngs, and converting
the resul ti"ng conpound erelbppijopriate into the addi'tion salt wth a
physi ol ogically tol eraie Ci ds R5=Kkhe-ora&ction is expediently carried

out in an inert orgaRic sol vent, in| particular in a | ower alcohol, eg.
met hanol or ethanol, or a cyclic sgtiurated ether, in particular

t et rahydr of uran or di oxane, or w thout sol vent. 30 The reaction is, as a
rul e, carrised out at from20 to 190[err]C, in particular from®60 to

10 . g \ .
90[ err] C, “an¥hfxe gundpafl yhasokpretkovgmenitioned gneaning, HAuis. cyano o@r aa
compound of f€he-kdkyldarHoxy3bc ester group, R% is C;_3-alkyll @hd]cC is
hydrogen, methyl or hydroxyl, with a primary amine of the formula
ITI

15 B
| \
_(CH);—X 2z — R2

N/
H,N v

1T,

20
where R? and B have the abovementioned meanings, and converting

the resulting compound where appropriate into the addition salt
with a physiologically tolerated acid.

25 The reaction is expediently carried out in an inert organic
solvent, in particular in a lower alcohol, eg. methanol or
ethanol, or a cyclic saturated ether, in particular
tetrahydrofuran or dioxane, or without solvent.

30 The reaction is, as a rule, carried out at from 20 to 190°C, in

particular from 60 to 90°C, and is generally complete within 1 to
10 hours.

Or a compound of the formula II

ool L

35

40

where R; [sic] has the abovementioned meaning, R3 is cyano or a
Ci-3-alkylcarboxylic ester group, R4 is C;_3-alkyl, and C is
hydrogen, methyl or hydroxyl, is reacted with a primary amine of
the formula IV

45



Wnere R err] 0[0503]4%33 the abovementioned neaning, R3 is cyano or a
Cerr]-al kyl carboxylic ester group, Rlerr] is (err]-alkyl, and Cis 45

hydrogen, methyl or hydroxyl, is reacted with a primry am ne of t he
formula IV 0050/ 47291 5 _ _ 5

[err] where B has the abovenentioned meaning, in an inert solvent,
preferably al cohols such as ethanol, at Brom 60 to 120[err]C to give t he
cyclization product V (D = OH) 10 | _ _

[err] which is subsequent!|y amyerted W th avhal ogenating agent,
eg. thionyl chloride or hydrobrgggic acid, in an organic solvent such 20
as a hal ohyFtIrocar bon or without solvent at fromroomtenperature to

100[err]C into the corresponding halo derivative V (D = d, Br).
Finally, thev)ﬂ@!r@ %a{% V@:hlevgbé}teﬂelﬁ LR&Me%n\{ngP in 9y Bl i Shiv n?:feaCt ed

with an am ne o ]
where X, Y, P*&H th\} obﬁ% asdltg\;‘eﬁﬁnﬂ}&ﬁ{’é’c} rBRNFTRYS 60t 50 g} 3R Ct e 91V | nal
product of, 4 ﬁé‘efﬁi"ﬁ%ﬂ"’étlm&c%%ﬁ%cﬁgvt 6PthPHInvention. This 30 reaction takes
pl ace best %n an inert or gani ¢ solvent, prefergbly tol uene or xylene, in
the presence of a base such as potassi uma caf bonate or potassium

hydroxi de, at from60 to 150[err]C - (CH);—D  ,

15 -~ S § ¢

which is subsequently converted with a halogenating agent, eg.
thionyl chloride or hydrobromic acid, in an organic solvent such
as a halohydrocarbon or without solvent at from room temperature
to 100°C into the corresponding halo derivative V (D = Cl, Br).
Finally, the halo derivative of the formula V (D = Cl, Br) is
reacted with an amine of the formula VI

20

2
25 HX Z —R VI,
N/
Y

where X, ¥, Z and R2 have the abovementioned meanings, to give the
final product of the formula I according to the invention. This

30 reaction takes place best in an inert organic solvent, preferably
toluene or xylene, in the presence of a base such as potassium
carbonate or potassium hydroxide, at from 60 to 150°C.

The compounds of the formula I according to the invention can be

35 either recrystallized by recrystallization from conventional
organic solvents, preferably from a lower alcohol such as
ethanol, or purified by column chromatography.

The free 3-substituted pyrido[4’,3’:4,5]thieno[2,3-d]pyrimidine
derivatives of the formula I can [lacuna] in a conventional way
into acid addition salts of a a solution containing the
stoichiometric amount of the appropriate acid. Examples of
pharmaceutically suitable acids are hydrochloric acid, phosphoric
acid, sulfuric acid, methanesulfonic acid, sulfamic acid, maleic
acid, fumaric acid, oxalic acid, tartaric acid or citric acid.

40
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The corrpounds?ogP/t4ﬁe29f]'orrrul a | according to the invention can be 35 either

recrystallized by recrystallization from conventi onal organi ¢ sol vents,
preferably froma | ower al cohol such as et hanol, or purified by colum
chr omat ogr aphy. The free 3-substit® ed

pyrido[ 4", 3' The5invendrion?aGeei}dinglyi dise mlatdesi vatd wherapedticc f or nul a |
can [| acuna] cbiip@s Dhive WhiioR asiay contént @faal domslelidd ef R tforthild P or
sol ution conbaaamagoﬁaaqcal1§téulctfab@aeaéi& a%mlﬂ%nog‘ tth‘f:h@ﬁ€5f)%rs' a&%a@&' d.

Exanpl f e Ry
o hori o subBIAMABARILER o 24 ‘Eg‘?ﬁﬁnn%%&rﬂ?o%ﬁlpal&nas a8 (dirkieEnke ) g

mal ei ¢ 45 &cit 8,8 #%rﬂlﬁ Bsﬁc?g t EPV‘E RGPouUngdst £0% CoRtralbing dispasesi d.
0050/ 47291 6 The i nvention

accordingly Qhé%é@cﬁin@% B@c@réﬂi‘n@r EBE‘HEé cinvenf:Egpo?dn I%\gq[rﬁ@ QUI fla}ﬂ &

Cord add: ti ooRopReRtnal wbd Sl dATNGR bafinceralif, Tt Taioy
convent i oy 8§ "i“b‘fsé?lﬁé

Hd diluents, 5 and to the use of the noveI
conpounds or controlling diseases. The conpounds according to the

i g\r/:m ; ?2| fa@hbed@éHEengébléﬁc%j dnN t&e ?9&0%%&&98@'@\093{@95 %

(F:)Iepends on %’ég{:géﬁf\é%% gﬁ 'Xhé) odg 69 5%%%%%%{ﬁ£13/n %\gt Feﬂfl%(na‘ SnS%rlleY mode
of adni ni str3PPBn* ASTAVE T St[ar?gedé?lifmut dosel Yt mgdkpyvet hasyt yaéght on
about 1 - 1508%fd/adPigd seEayiowriaght Ooh 15 Comg/kaded modyrweight and 0.1 - 10

ng/ kg of bodpaventgnalopdminjpstrarttienal adni ni stration. The novel
conmpounds can be used in conventional solid or liquid phar maceut i cal

fcr); S, <9 sﬁ@hémmle@o%gﬁaé I@;%CB@E%& 3l gbsvertd oRARSU A% ROYEES §idy
gr e pr oducedBP%%é&gﬁggﬁs 2 H‘f 2 I uncoa&%?l?/re (gfrﬁgg‘?zﬁ%aetsﬂg&ﬁxi%'fs't hi s
pur pose baopFBB%@seesd wPY e, GGAVBHES o FAPPRRAF RISt SEAVLIARS | PARERENERICh
as tabl et bi RHRRES Or SPLRX$ nFhegendxe prosycedain veesonvantinali wapt effraant s,
fl ow 25 regubhatbves supkashces zamns fonetHisngpuagese he gropessedtwdth
emul sifiers, cS@dré’rﬁﬂIo‘hall’plh&&r&%eﬁltﬂ@éﬂgatﬁﬂﬁﬁhﬁleﬁrgdcﬁxhgaiﬁﬁlet bAREL LS,
pr ?grerla I ant, g%g@u( Flag gllfn'ts UCKRE r6ht Hes %Egi@%%lnigaﬁ?nts Epg! gg'del ]
this way =@&r ma? AJctotrg' e cg)zfrgbe@%%rgo % er?ts’ Eiflsg? %ag{ s\Ie subst ance.
The substanc8’§u ftclﬁésf' o?%‘feé‘tlsl' Lateas9-s QHH‘? éc?eé‘é‘sst%’r"'ﬂ%dants
and/or propellant gases (cf. H. Sucker et al.: Pharmazeutische
Technologie, Thieme-Verlag, Stuttgart, 1978). The administration
forms obtained in this way normally contain from 1 to 99% by

30 weight of active substance.

The substances of the formula II and III required as starting
materials for synthesizing the novel compounds are known or can
be synthesized by preparation methods described in the literature

35 from appropriate starting materials (F. Sauter and P. Stanetty,
Monatsh. Chem. 106 (5) (1975), 1111-1116; K. Gewald et al., Chem.
Ber. 99 (1966), 94-100).

The compounds according to the invention have high affinity for
40 5-HT;m, 5-HTip and 5-HT;p serotonin receptors. The affinity is
approximately the same, at least of the same order of magnitude,
for each of these receptors. In addition, some of the compounds
according to the invention show good inhibition of serotonin
reuptake, a principle which is implemented in most
45 antidepressants.



0050
materl als for syn/t4he5| zi ng the novel conpounds are known or can be

synt hesi zed by preparation nethods described in the literature 35 from
appropriate starting materials (F. Sauter and P. Stanetty, Monat sh.

Chem 106 (5) (1975), 1111-1116; K. Gewdl d et al., Chem Ber. 99 (1966),
94-100) . Theke @@mmmddsaaewnchmgetms tdmigsnfent tion trademémglofaf finity
for 40 5-HIT[ erathe16gitilesthtas dibwHIERN the SRITOLOALA dAceBEaSion i@ af finity
I'S appr oxirgaheby 4l ﬁxagﬁz.cﬁ‘tlﬂ gﬁs{ué)ﬁe& hersa seg]c att&ﬁggt

for each of t g?

accor di ng véi %ﬁ.? {8 |on Bh %oodgcgjﬁhbtytl ng %rrsé’f’ggghc “Hlgemt ake, a
principl e vhi cﬁ i”s % e%lr?t EEC‘F tORss Wigkout hayd peed skaae effect on Other
0050/ 47291 receptors. An example of such a pathol@gicallls¢esecbspiapressaoe.
suitable as drugs for the treatnent of pat hol ogi cal states in which the

U poses. of °[*?’§”%é‘§%“f“%5' B5.5nd FEAREGe f‘%‘?‘bﬂ 308 FEn AV PR Shioamdor
pr esynapt |]fc° SERFFAPY |CentE 2%, ATV maﬂ dLgtprbppres esd’é’ﬁ‘t 8F sS&faMW@dt havi ng
‘a large ef e(ﬁffeﬁtb‘f%éirlsordﬁéc%m dysthypiax Shgee aisauckladpantilesyi cal
state i s depmsgstesnsuch as Faesexadnpednadsxidty, heapieseitackeyesddimphobilagl SO
be of use folobsesti®valddiguleiVeé HleuRtBE¥O UindTRRE t It SAUNABRCEEr I RyABtoms,

seasonal 10 gkhesy| d’ﬁ;t@'r%gﬁgéé aRd udYRg Wémeq}tllheéﬁ‘né%ll%o hg'céd‘déd%eagéé&\ ty

states such eneral iz nxi et ani ¢ attacks, soci

obsessi ve-Gp ei% ?sfgge&neusb gn&( cY)é 85?“%‘? aet?ttf‘&flﬁcgﬁ‘?réj'f?s?'ﬁﬁcﬁ?sanOre’i‘r’earmry
di st ur bances ’Heﬁg?ﬁ?ilarﬂf &Bf'réﬂ%"i‘ af’eré(ﬁ’ﬁé5| a and age-rel ated | oss of nenory,
and psychogeni c eating di sorders such as anorexia 15 nervosa and bulima

ner vosa. Thzh&mnéécé’f&%d'tegtﬁ& RRnk BSRTULDAGI0; AL gRabEY be

of use forLr ndocr 1 ne “di orders su I“nem

and for the tr% gmenft o?’lgg OSPAS TS (%15 oercdleglsl ?u%l‘ ﬁ%@yg@;gﬁ%ctmema

vessel s), Bft €% B1F SRB2 Bt OEnVRSPTRAAMS(8BRAHHdesof thasssarphral wit h
motility and V§é§?b‘§b¢§lmﬁ§tmmé§d Fepftdedntgpbinal distuskamtmsri ses

sexual di sor@essciate?bwihk haotildwyngneéxsempleesrgedisturbantésistAmitbet herea

invention: of ufe cdiipeiisedtsannaQf dibersd@y.ting materials of the fornula

I, Vv and VI 30 The

2- am no- 3- car boet hoxy(.cyano) -4, 5, 6, 7-tetrahydrot hi eno[ 2, 3-c] - pyri di ne

with met hyds, TBEns9}lowiag: grampleseAesye 4t iddsptrate Gher invention:

A Preparation of the starting materials of the formula II, V
and VI

30 The 2—amino-3—carboethoxy(cyano)—4,5,6,7—tetrahydrothieno[2,3-c]-

pyridine with methyl, benzyl, acetyl or benzoyl in position 6 or
with an unsubstituted position 6, which are employed as starting
materials, are disclosed in the literature (K. Gewald et al.).

35
a) 2-Ethoxymethyleneamino-3-cyano-6-methyl-4,5,6,7-tetrahydro-

thieno[2,3-c]pyridine

46.0 g (238 mM [sic]) of 2-amino-3-cyano-6-methyl-

40 4,5,6,7-tetrahydrothieno[2,3-c]pyridine in 250 ml of triethyl
orthoformate were mixed with 3.5 ml of acetic anhydride and
refluxed under nitrogen for 4 h. The mixture was then
filtered hot under suction, and the filtrate was completely
evaporated in a rotary evaporator at 80°C. The residue was

45 taken up in 300 ml of methyl t-butyl ether and heated to
boiling. After removal of the insoluble solids by filtration
with suction, 45.4 g (77%) of product crystallized on
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W|th an unsubstituted position 6, which are enployed as starting

materials, are disclosed in the literature (K Gewald et al.). 35 a)

2- Et hoxynet hyl eneam no- 3- cyano- 6- net hyI 4 5,6, 7-t et rahydr o-

t hi eno[ 2, 3-c] pyri di ne, 460% 38rr1\/| [sic]) of

2- ami no- 3- cyano- BEAEEHA -ingen ice paghe ¥.7 ea r(@hy dedtirasiugt 2vSre |qbtriidede in

250 m of triethgs second foathidrorfiremethempottiexetdigidin Yedtithg PoiagetiC
anhydri de and g88-g9acef | uxed under nitrogen for 4 h. The m xture was then
filtered hot under suction, and the filtrate was conpletely

evaporatedgi n a rotary evaporator at 80[err]C. The residue was 45 t aken
up in 300 71 b Aek Hiexymes iy yeneariao-3ndarhertddxye6-methyl-Bob | 6 /i-teAtter
renmoval of the ihgdtetiiensogRi disc lpyrfidiheati on with suction, 45.4 ¢
(779 of product crystallized on 0050/ 47291

8 stirring in an ice bath. 1. YUg (39 of product were obtained
39 T

as second fracti 8f-% rbrhlfhemMokHis! ) P amipor 8 Agr pRetRoxy-6-methyl-
88-89[ err;@ 4,9)6,7-tetrahydrothieno[2,3-c]pyridine in 250 ml of triethyl

2- Et hoxynet hyl eneavhofmriatar waet irdxpdwint [B)12- 41506,akelt@Er @nhydride and
hydr ot hi eno[ 2, 3- e¢ pMidedi Rder nitrogen4fodd P h(18Ke MAtSire] vadfthen
2- am no- 3- car boet eé%l Ep¥$oréugd 1n 2 TOtAryY eyapgrator EE ?0°C 48.0 g

d -
gr?hgf (7)r Ergt rea\r/]\/gr %350 ’f’ g@éﬁﬁc o‘f’exé e’ts a&ﬁﬂy‘bsr |ad8a5 03/11 which 13| yxed

under nitnggen ff’)‘r1 ‘H‘enﬁ‘l@ P5& fPE B’ RAgignreactionconpl etely evaporated
in arotary evaporator at 80[err]C. 48.0 g (979 of crude product

were isol at eé)aszﬁaﬂf’}{c}QQbhrM%x&Ss }?-chlor%%&h%le’ht 5Y 6 4L o d Anyhil§. next

t
rZeil\(r:n IngnS car bo)eﬁlmx 0[8 (34c&%’frolrdo e 4 5,6, 7-tetrahydro-
t hi eno[ 2, 3- c]pyrldlne[5|c] 20 204g(902m\ﬂ[5|c]) of .
2- am no- 320ar boet hoxyy (90.2 mM 4.s3c9) 7ot eziaamidt@léﬁz%&[tﬁo gClpyridine in
250 m of  .isieandeel &%t\f&&ﬁomxse%pgg ge 2580 Y L s g]&ef‘; g
-chl or obenzyl c
pot assi um car bon % Irahgﬁrg?\gf g orlﬁe%M]’[F (2191 ’f‘%r%sl\ﬁdé Phe

conpl etely evapo’?a‘(fa’bld’ro eHZY tHyyride and dgafopat Y mMyjhels b)sﬂfuélmlsy
partitioned betwWwediferedhpptassium carbpnitie enHerefinkegater i, Takter making
al kal i ne #Pth  mixturgosrantigrdiconpiietsly wviaporatdik iar gandtamyhase was
washed with evapuria®@branthe aReedte ated paThet ConEe bRERERIS imebag1di ssol ved
in t-butyl ether and water and, after making alkaline with
sodium hydroxide solution, the organic phase was washed with
water and concentrated. The crude product was dissolved in

30 100 ml of hot ethanol and left to crystallize with stirring.
20.5 g (65%) of product with melting point 134-135°C were
isolated.

d) 2-Ethoxymethyleneamino—3—carboethoxy—6—(4—chloro)benzyl—

35 4,5,6,7-tetrahydrothieno[2,3-c]pyridine [sic]
19.3 g (55.0 mM [sic]) of 2-amino-3-carboethoxy-6-(p-chloro-
benzyl)-4,5,6,7-tetrahydrothieno[2,3-c]pyridine in 125 ml of
40 triethyl orthoformate were mixed with 2.0 ml of acetic

anhydride and refluxed under nitrogen for 1 h. The mixture
was then completely evaporated in a rotary evaporator at
B0°C. 21.9 g (98%) of crude product were isolated as a dark
0il which is sufficiently pure for the next reaction.

45



0%50/472

30 100 112 hanol and left to crystallize with stirring.

20.5 g (65% of product with nelting point 134-135[err]C were

| sol at ed. d) 2-Et hoxynet hyl eneam no- 3- car boet hoxy- 6- ( 4- chl or o) benzyl -
35 4,5,6, 7-tetrahydrot hi eno[ 2, 3-c] py?i di ne [sic] 19.3 g (55.0

mM [sic]) of - a@-MlBOeé¥¢WOHOK9Xﬁ-Qﬂ3Cb_heppl)9ropyl—4,5,6,7—tetrahydro—
benzyl)-4,5, 6, 7- ttieabys| pidipgreliZnd-[@iRyri dine in 125 nl of 40 .
triethyl orthoformate were mxed with 2.0 m of acetic anhydri de and
refluxed under nitrogen for 1 h. The m xture was then conpletely
evaporated jn a riét-8r¢ thgom¥t osial) of 2-amByj-e-chEboethaxyy4(986)7-0f crude
pr oduct vver% | soltatted-hpdrotteeho| 2, 3-c) pyridihe cisicy shffoCim@nbEytdrdenel Or
the next reactiomeredhixed with0956/ 4 72A%1 mm [51c]) of l;i yl-3-

9 e) 2-Am nob}oﬁ.agpagé&oxxné e g¥ ;9{ hd t‘i”am/ﬂ

t hi eno[ 2, 3-c] pyrllglgg 3% %Ln?ly powder PPE FﬁF tza gng) 5‘;,;},%'%

2- am no- 3-car boet

[sicl] in 1gp m Berihe residugatter RRRPSRHINEIOD B (4EoRRFT si c]) of
1- phenyl - 3- evappEAERN Giggnbakepp ipg novapent assijurteddicd@Handl G.ahdy (44. 2
mvl [ sic]) extrached wicedei gd meahgishe eiarideat thanrguaef proddt

for 6 h. The resiadtieradfeinC QRECHEKH It LEOn dof Ghar Mr ic ph§¥éﬁ9§@t or was
taken up in wat ereyxti‘gtf'écﬁ tsQlPﬂdn 10 8991 of fJT E Lagt egna hate CR Wiy

met hyl ene chl ori ftere e E;o élctlon and Has %’othb SSPF‘PH""}’?&} in 50

concentratyfpn of t anic

m of i sopirégpanol Tﬁe( fe §0PF‘EF“°*— with ggkting peiet 3(9f8f-1\M)f¢1 waret i on and
washed with |sopr1§9éﬁb¢d 15 7.8 g (51% of product with nelting point
108-110[err] C were I sol at ed. Q her

% o 8 GRS B 5 SN S X580 e ot ELL 0 T
2- am no- 3-gar boetHB Eﬁl%“‘%ﬁp Bogitgiop. tse’t’?%ﬁlﬁre@?ﬁﬁén%ﬁ in c) and e), eg.:
[ 2, 3-c] pyridine, n'el'glng_ poi nt 74-76C 25 _ '

2- am no- 3- car boeRhenyan®-3-saEbopyhexy-H-ethylet ;5 ity dreéti fH@irothieno-
[2,3-c]pyridine gz, 3-c]pyr1d1ne meltln point 74-76°C

2- am no- 3- car boet hoxy - benzyl - , 6, 7-tetrahydr ot h| eno-

2-am1no—3—carboethoxy—6-1sopropyl—4 +5,6,7-tetrahydrothieno-
[2,3-c]pyridine

25

2-amino-3-carboethoxy-6-benzyl-4,5,6,7-tetrahydrothieno-
[2,3-c]pyridine, melting point 116-118°C

30 )
2-amino-3-carboethoxy-6-(4-methyl)benzyl-4,5,6, 7-tetrahydro-
thieno[2,3-c]pyridine [sic]

2-amino-3-carboethoxy-6-(4-nitro) benzyl-4,5,6,7-tetrahydro-
35 thieno[2,3-c]pyridine [sic], melting point 170-172°C
2-amino-3-carboethoxy-6-(4-methoxy)benzyl-4,5,6,7-tetra-
hydrothieno[2,3-c]pyridine [sic], melting point 154-156°C

40 2-amino-3-carboethoxy-6-(2-phenyl)ethyl-4,5,6, 7-tetrahydro-
thieno[2,3-c]pyridine [sic], melting point 80-83°C
2-amino-3-carboethoxy-6-(2-( 4-methoxyphenyl)ethyl)-4,5,6,7-
tetrahydrothieno[2,3-c]pyridine, melting point 76-78°C
45 ]
2-amino-3-carboethoxy-6-(2-(4-chlorophenyl) ethyl)-4,5,6,7-
tetrahydrothieno[2,3-c]pyridine, melting point 102-105°C



12, 3-c]pyri dPRB%/ 4222 ng point 116-118[err]C 30
2- am no- 3- car boet hoxy- 6- (4- met hyl ) benzyl -4, 5, 6, 7-t et r ahydr o-
t hi eno[ 2, 3-c] pyri di ne [sic]
'2- ami no- 3- car boet hoxy- 6- (4-ni tro) benzyli®, 5 6, 7-tetrahydro- 35
t hi eno[ 2, 3- c] pyr 2 damimd-sSi-chrboettaxyg 6p 08 At 4 L0t 3 2ehenyl ) propyl-4,5,6,7-
2- am no- 3- car boet soram@irodhiehdx\B)-egpgyidihed [Bidit et r a-
hydr ot hi eno[ 2, 3-c] pyridine [sic], nmelting point 154-156[err]C 40
2-am no- 3- car boet, hoxy - 6-( 2- | ).ethyl 24,5 i1 ety ahydros _
e 1 g A P v
- am no- 3- dar boe 2125 yl)ethyl)-4,5,6, 7-
t et rahydrot hi eno[ 2, 3-c] pyridine, nelting point 76-78C 45
2- am no- 3- car boe? hamind-3-2afBoetoyepheBybgreddyll) prdpbl -&,, B~ 6, 7-tetrahydro-
t et rahydr ot hi enofRiensRBLedppeidimel (k@) poi nt 102-105[err] C
0050/ 47291 10
L e B gggtgé’@ﬁﬁ@ g;;gggegﬁogc&g}sﬂ%‘9%32%@3%&;,&; &rénla,s,6,7-
2- ami no- 3- car boetRBXGRYSEOANERRALA NHyGIRY T id Eneg [$1f bt MGFdPg- Point
t hi eno[ 2, 3-c] pyr 89nE93°€i c]
2- am no- 3- car boet hoxy- 6- ( 3- benzoyl ) propyl -4, 5, 6, 7-t et rahydr o-
;h'eﬂo[253'c]Eyrdeﬁﬁhéiizghrbéékhﬁxy—ﬁ—(i-biﬁéoxiagi%o%propyl—4,5,6,7-
- am no- 3~gar boe = 21 4. , -
t et rahydr (}t%hi eno%g?éyhcﬁ)yr P?]lgﬂé '53?(%]?9%‘{1“ né pl)oi] nt 190-192[err] C
2- am no- 3- car.boet hoxi/- 6- (3- benzoyl am no) propyl -4,5,6, 7- 15 .
t et r ahydr ot hifténoF2bg! Hyyprrarheefhaxy6-methyl-4gHy, gy 7-tetrahydrothieno-
N- ( 3- car boet hoxy{ 8- #ret Inpiridis, &; VA edhanhgtdatiehi eno-
[2,3-c]pyridin-2-yl)ethanimdate 20 3.0 g (12.5 MM [sic]) of .
25 of a0 et hyP-ord Haege ol 1617 of canidtdhhaiilosy sy 1 7 SREar "
anhydride and r ePYEXehifR@ee  3-CIPYTIGRPE offer? 5 B 9F HEX +PHEY i REHHORREETE hen
conpl et el y evapowaredrixed with0 8 mdt af yacsthisopahpiride 80fecrefluxed gngder
(93% of crude phottsder?For 2 herkhe sdkeated was aheardonpiletahy dvaporated
sufficiently purenf@rrotary evhpsrdttt ate@gid.08..6 g (%) of crude product

2- Car boet Iasxyam Qéié'f&q{ll&(%@hhgéyé %’a@ﬁeBYi 'vﬁli%h(siZ'é@ffi@l)éq{:Q}? pure for

thieno[2,3-clpyridine . . .ction.

g) 2-Carboethoxyamino-3-carboethoxy-6-acetyl-4,5,6,7-tetrahydro-

thieno[2,3-c]pyridine
30

5.0 g {18.6 mM [sic]) of 2-amino-3-carboethoxy-6-
acetyl-4,5,6,7-tetrahydrothieno[2,3-c]pyridine in 50 ml of
toluene were mixed with 3.0 g (28 mM [sic]) of ethyl
chloroformate and 2.6 g (18.6 mM [sic]) of finely powdered
potassium carbonate and refluxed for 2 h. The reaction
mixture was then taken up in ice/water, the toluene phase was
separated off, and the aqueous phase was back-extracted with
toluene. The combined organic phases were dried and then
concentrated. 5.8 g (92%) of product were isolated as an oil
which slowly crystallizes somewhat.

35

40

h) 3,4,5,6,7,8-Hexahydro-3-(2-hydroxy)ethyl-7-methylpyrido-~
[4’,3’:4,5]thieno[2,3-d]pyrimidin-4-one [sic]

45



30 5965%/?1%% mM [sic]) of 2-am no-3-carboet hoxy- 6-

acetyl-4,5,6, 7-tetrahydrot hi eno[ 2, 3-c] pyridine in 50 m of t ol uene
were mxed with 3.0 g (28 nM[sic]) of ethyl 35 chl oroformate and 2.6 g
(18.6 MM [sic]) of finely powdered 11 potassium carbonate and refl uxed

for 2 h. The reagéior (292 mM Misikyn cofas-dtherynedieri eneamine€®s/ wat er, the
t ol uene phase Wagarboethox$epacan§d-af§,6 andekhgh g&m&%nehﬂsﬁdmndlne
-ggn

back- ext ract ed I’boo ml of! |Q§ & )drl ed
e R e T el
&

3,4,5,6,7, 8- Fbxa?@‘d?r%ltﬁfa(& HiRsiesx e esd -P?f;eﬁétlﬁ?d' be residue was _
[4',3' :4, 5]th| entikgr8-ug] pyr3drimdi pfletimel [aiechte 4Bith stirpOsg/ AR@9solid
11 86. 4 gwi28? prblipi€dtedobvdreidiax yiast byl wsreamoBe-with suction
car boet hoxy- 6- mej by lybnedbyied &f N3by 8 AdhyanaberdesL] Ry ne in 200
B r ol nana! oo Sty WL i/ <2oll el "M;gsaggo )i62%) af lodREBAPOLAM ne

and refluxed f reduced

pressure, 8nd t B HEAYREIRRIO3- ~165% Ct"éﬁ&?n 1§B13%°%B0 M of ethyl acet ate

with stirring. The solid whi ch precipitated overnight was filtered
off with suci)on3,4,5,6,7ahdHewetyeldoni+ h2-schliorbl) et ey hvil-maet by tber idéi-t er
recrystallizati op4f;pm4e;’sl]|ammno[4830dgp§ﬁ2%dlﬁt4pémq@hcw th 10 mel ting

poi nt 163-165[err] C were isol at ed.

3,4,5,6,7 Hexa dro-3-(2-chl oro) ethl-? nmet h yri do-

[4',3' :4, %?t hi en 2o 3 dPé?rWﬂn &ﬁ%‘?]/l G%;ér[%ﬁc}s -hexahydro-3r (2H3gdrREY 51 )
of 3,4,5,6, 7, 8- heahy-dr-oe8hy eynjidiodhy)3’:4 5]th1eno[2,3—d]pyrimidin—4—one

et hyl - 7- met hyI PY[$ito] 4n, 3404mb]dfhilepofZeBrotbpyhané didy- Ae@PEd to refll®ic] in
240 m of 1,2-di ghd onpel Aane WS 1heakrd él%lr)eak%mn 1 ch®8Fidd8R 38.41 M
(175 M [SIC]) Of t{“ A?%.hf£4?§tﬂ§%elai%% Jydep drgpﬂ%se Agtglcfﬂéirgekgane

wer e addeg dropvvl s

al | owed t 6 cool 59K Bﬁr’%’cf"ﬁuﬁteogas allowedo PGt aﬂfiﬂé?s ﬁ%ﬁ“trﬁgabﬁ“ﬁg
bet ween met hyl enec%/miﬁ?ﬁrdep*éw partitiqping bgtween methylene chiprdds prthse
was back-extractestew tadt pH = 10,nmtheyhemeoushipbrseevasT backeekt redtedr gabh c
phases were drieflethylene anLofideCerhea¢@ibintdcotgaitie: phagdestvdrdl dgiedas
recrystallized 23,4 coJcreQ'EkéQéh Mrnaf che@PTRRA BQJ; @@35) @ak 618e@ry%fta@ﬁ.99é’c?t

with 25 nel t%n ”Enllég Oﬁgéall%we Soléé%e) of product w1tﬁ

fol | ow ng were pre arec?

3,4,5,6, 7, 8- hexall§ H‘%Pf’inhy 9?7 F ot OB §'IS°37aY1%q'hyl

The following were prepared as in h) and i):

30
3,4,5,6,7,8-hexahydro~3-(l-hydroxy)prop-2-yl~-7-methyl-
pyrido[4’,3’':4,5]thieno[2,3-d]pyrimidin-4-one [sic]

3,4,5,6,7,8-hexahydro-3-(l-chloro)prop-2-yl-7-methylpyrido-

35 [47,37:4,5]thieno[2,3~-d]pyrimidin~4-one [sic]
3,4,5,6,7,8-hexahydro-3-(2-hydroxy)propyl-7-methylpyrido-
[47,3’:4,5]thieno[2,3~-d]pyrimidin-4~-one [sic], m.p. 158-160°C

40 3,4,5,6,7,8-hexahydro-3-(2-chloro)propyl-7-methylpyrido-
[4’,37:4,5]}thieno][2,3~-d]pyrimidin~4-one [sic]

k) N-(1-Naphthyl)piperazine

45 83.2 g (966 mM [sic]) of piperazine, 38.0 g (339 mM [sic]) of
potassium tert-butoxide and 50.0 g (241 mM [sic]) of l-bromo-
naphthalene were added to a mixture of 5.4 g (24.2 mM [sic])



pyrido[ 4,3 ‘PH443% o[ 2, 3- d] pyri mi di n- 4- one [sic]

3,4,5,6,7, 8 hexahydr o- 3- (1-chl oro) prop- 2-yl - 7- net hyl pyri do- 35
[4',3" :4,5]thieno[ 2, 3-d] pyri m di n-4-one LSI c] _
3, 4,5, 6,7, 8- hexahydr o- 3- ( 2- hydr oxy) pr op}R- 7- et hyl pyri do-

[4',3":4, 5] t hi enoff2p81tidqiun aicdtatel-aome 1ps7cd , (48.8. mi58sikB0Cof40
3,4,5,6, 7, 8- hexahydre=8o(y-phbspRiky ARy 50d- IHPtJB”xQYéhQO and the mixture

[4',3" 4, 5] t hi engfg, §eflilﬂyéd @;‘J.ghneﬁf %nli:s zing itro
N ( 1 Napht hyl ) pi Rgrazl [

S 5 plpr2|ne 38.0
g (339 MM [sic]) 0 néphére f|85t égs}?'u%hte ﬂf‘g‘mﬁ%fa&etéﬁz %’8‘
[sic]) of 2 brondethylene chigride; dihe wapelubfifedesddue Hag i telrecs fog
(24.2 nmM [sic]) and the(DE3/r4a¥eoas concentrated. The crude product was 12

of pal |l adi um acetpatéfaed bt célgmf Ahrdmakbgsasl]y (8filica gel, mobile phase

tri-o-tolyl-phosphFrifeta Binm&h&‘)é'S?'i‘@/Z fﬂmcblt RegNt 34) &f product@ith

refluxed with effjgi 51% %5 nrtrb éﬁtﬂ% g nidrQ gﬁ at onsphere for 10
E 5 yl ene chl

h. The m re was t ute oride, the

i nsol ubl e reS| due was filtered off, and the filtrate was
concent r at ed. )Thé"é?uﬁ%“ﬁfloﬂueﬁpml)Plperaﬁh‘l"?f|ed by col um _
chr onmat ography (silica gel nobi | e phase THF/ met hanol / amoni a

85/13/2). 21.5 9,643 /% 2 Wgﬂ‘l\lg “%f l1-amin -hL-Q RN n89:8808r 11 C
were isol ated. tJh na ﬁuh Q% e 13.0 g
(82.7 mM [ c]) qPO °ﬁ‘é’? H’Fﬁg Wik 1127 58347 gpe

chl orobenzene werl & 16 3<e‘€)‘f \Hllstﬁzlﬂh e(tﬂleanﬁ HC1l gnd gpflgged under

bi s(2- chl or oet hyni&npern XoxC0amd Thef mdxtdreinter then congentreged frar 90 h.
The mi xture was tphenitineenbeavesh aedhylene cmaurrtxaéimdvaltetr\/\@erpmat byl ene

chloride and wat @hdathPldrgaBic phase waBdatiea @nﬂaﬂhén n‘é@§té’c‘i' &g\ eand
then concentrat ed Eermduct whi qu&l& QEUB% Q,Ls %*F? lica
E Janonae et/ 1573

chr omat ogrgph sihica ni

85/ 13/ 2. gﬁpesyg(@ otile Phﬁge’l?*if%}‘ﬁ 9 (823)
4- 1- Pi per azi nyl - i°§oaﬁ‘i"ﬁtﬂ‘i Hérfs+%‘]latfé 4.51 g (21.7 n1VI [sic]) of
4- br onoi soqui noline, 4.65 g (25.0 MM [sic]) of t-butyl

pi perazi ne- Nmyar Bezybpexrazin¥lgisoquinolffe 1flsidyl [ si c]) of _
tris(di benzylideneacet one)di pal I adi um 0.11 g (0.128 nM[sic]) of

2,2 -bi s(dasphenyl phos hi no) bi napht hyl  and 2. 92 (30.4 mM
[sic]) of sodiumitd go i wm}vbePé ﬁTQ’”éH“QH‘iogelﬁ*ﬁllé‘fe'tél-g%rﬂe and
stirred at 75[err(F§2 ¢ oM 2[SHC]) of t-bumylnpirenaeinasNseripxydatee/Gddgum
chl oride and extrfcledn [sic]) of tris(dibenzylideneacetone)dipalladium,

0.11 g (0.18 mM [sic]) of 2,2’-bis(diphenylphosphino)-1,1'-
binaphthyl and 2.92 g (30.4 mM [sic]) of sodium t-butoxide

30 were mixed in 50 ml of toluene and stirred at 75°C for 2 h.
The mixture was added to ice/sodium chloride and extracted
with ethyl acetate, the organic phase was dried over sodium
sulfate, and the solvent was removed in a rotary evaporator.

35 The product crystallized out and was filtered off with

suction and washed with pentane. 5.5 g (81%) of the
Boc-protected piperazine (melting point 111°C) were obtained.
5.2 g (16.6 mM [sic]) of this substance were taken up in
17 ml of dichloromethane and, at 0°C, slowly taken up with
40 17 ml of dichloromethane [sic] and, at 0°C, 17 ml (0.22 mM
[sic]) of trifluoroacetic acid were slowly added. The mixture
was stirred at 0°C for 4 h, poured into ice-water and
extracted with dichloromethane. The aqueous phase was
filtered, made alkaline and extracted with dichloromethane.
45 After drying over sodium sulfate, substantially removing the
solvent and then diluting with diethyl ether, the
hydrochloride was precipitated with etherial hydrochloric



with et hyl agg?g{g,’z?ﬁe organi ¢ phase was dried over sodium sul f at e,

and the solvent was renpved in a rotary evaporator. 35 The product
crystallized out and was filtered off with suction and washed with
pentane. 5.5 g (81% of the Boc-Yt ot ect ed pi perazine (melting point

111[err] C) were abidi 18@. g (67%) oF. 2hg grkgigtniviflsingltiof phist 29BsL e
were taken up i nwere obtalhedl of dichloronethane and, at 0C, slowy taken
up with 40 17 m of dichloromethane [sic] and, at 0C, 17 m (0. 22 m\/l
[sic]) of trifluoroacetic acid were slowy added. The m xture

stirred at OC foFugther pipeeazing deréeaviias (Afe exampleséx't‘?tacﬁléﬁlﬁﬁ%%

di chl or onefhane. ifheheadui¢enstptmagefwaslso DE Pateht eappd iceiien dld636r 62. and

extracted with diwehé greparbBangs 45k), 1AfdRY mgryi ng over sodium sul fate,

substantially renmoving the solvent and then diluting with diethyl

et her, the hydrochl ori de was precipitated with etherial hydrochloric
0050/ 47291 B Preparation of the final products3 acid. 3.2 g (67% of
t he produ mnth mel ting point 293-294[err]C wer e obt ai ned.

Furt her ?5*§f >, derivatives (see exanples) not disclosed 5 in the
Ilterature (c so DE Patent Application 19636769.7) wer e prepared
as in k), 1) and nm. B Preparation of the final products 10

Exanmple 1 3,4,5,6,7,8- Hexahydro— -methyl-3-[2-(4-(2-methoxyphenyl)~l-piper-
3,4,5,6,7, 8- klsz d>d.=r BPEDNd 437, 822 § 45 (tArikBb PO XY RIGIY i hi di Rl P8Mmine x
azmyl)etl'i)fl]r_,‘mﬁ( o[4", 45]th|eno[23d]pyr|md|n4|mnex153HC1
3.0 g (12 ?3| cl) of 2 et hoxynet hyl eneam no- 3- cyano-

6-met hyl - 4,5, 6, 7-tetrahydrot hi eno[ 2, 3-c] pyridine in 60 m of et hanol
were m xed weth &.@ 29 1( h8. lsidV)[ siEcl)etHoxYMethyleneamino-3~cyano-

1- (2- am noet gyhd 14, BEE! @Xﬁ/é}l}%'ﬂ yh) Ot PRI bNe-afsh ritfihexad 6okl of3 h. The

m xture was iggg%@lvz;%gg d Q”lth ot 91% \éagomtgsr ,c ?hP t he residue was

taken up iz sieatmirhateriieC? fobraranaeiotiagl o § oRetBReg foha e

precipitated
product was Pi Pt eth&d “BF‘F“W t‘f\assGB?Po‘?l"%rGﬁ&@rlrhlat F@éjéﬁya‘ﬁ‘ff%%@ﬂ vith

et hyl acet at éheDrsgsinipeawasOfakean] Gpi kn al00 migefethwleacetats + &ei n i sol ati on
of 3.6 g (55%ibydfradduetdehiash prectietioriedsbg additd? e2BdfedY [WgdrocBloric
Exanpl e 2 acid with stirring, and the product was filtered off with suction
25 under nitrogen and washed with ethyl acetate. Drying at 50°C in a
vacuum oven resulted in isolation of 3.6 g (55%) of product which
decomposed at 282-2840°C,.

30 Example 2

3,4,5,6,7,8-Hexahydro-7-methyl-3-[2-(4-(2-methoxyphenyl)-1-
piperazinyl)ethyl]pyrido[4’,37:4,5]thieno[2,3-d]pyrimidin-4-one x
3 HC1
35
3.0 g (12.1 mM [sic]) of 2-ethoxymethyleneamino-3-carbo-
ethoxy-6-methyl-4,5,6,7-tetrahydrothieno[2,3-c]pyridine in 50 ml
of ethanol were mixed with 2.4 g (10.2 mM [sic]) of
1-(2-aminoethyl)~ 4-(2-methoxyphenyl)piperazine and refluxed for
40 3 h. The mixture was then evaporated in a rotary evaporator, and
the crude product was purified by column chromatography (silica
gel, mobile phase methylene chloride/methancl 93/7). The free
base was converted as above into the trihydrochloride (3.2 g,

48%) which decomposed at 288-290°C.
45



34,56, 7 822

22051787 e met hyl - 3- [ 2- (4- (2 met hoxyphenyl ) - 1-
plperazmyl)ethyl]pyrld [4',3 :4,5]thieno[ 2, 3-d] pyrim di n-4-one X 3 HCL
35 3.0 g (12. 1 m\/l [sic]) of 2. et hoxynet hyl eneam no- 3- car bo-
et hoxy- 6- et hyl - 4,5, 6, 7-tetrahydrot hi edd 2, 3-c] pyridine in 50 ni of

et hanol weremeél@\JMth 2.4 g (10.2 mMM[sic]) of 1- (2-am noet hyl ) -
4- ( 2- met hoxyphenyl )pi perazine and refluxed for 40 3 h. The m xture was then

cvsporated | §45L9 L BUERRIRLON: oo S LR L OROE ARyt 10
chl ori de/ net alaml)g:}/-p}peq#?elqyrléethyl bygd dedd c%mﬁerﬁléﬂlﬁ%ofa?aévélrnt o the

tri hydrochPopydBm(canllgpne x 88%E1whi ch decorrposed at 288-290[err]C. 45
0050/ 47291 Exampl e 3

3,4,5,6,7, 8- Hexahydr (4- chI or

phenyi)”1 " pi Be? de ‘? )@%h )y PR xmegigﬁﬁr@%wgs?- ay;be-

pyri m di n- 4- 8heORY-H-Hiétc OrObEHSYQ)t‘BrSG%i\"/I-FgF’é?‘)YQﬂOt ieno[2,3-c] .

2- et hoxy hpyeirtiare no- 86 cel lvd- ethanol were mixed with 2.0 g (8.6 mM [sic])

et hoxy- 6- (‘4- 68l Dr @panzybetify1D.- - (2 LiedtHdxydhehPl piileZading abd py¥fiehkete in 60

m of e;hanokoywaw% ”bﬁ@dmﬂﬁﬁd}ezwgsgtﬂé% @viEpb £§iéa)1n a Péta eva orator

1- (2- am noet Fﬁ heggé) Nl galgs? rneg1 BEQ% h. The
en, evap T de

m Xt ure was rat rOt
oroduct vas ot quae&egy ROl ik PEAPS RS PRy °r(1§f—*|/f“%§1 Bl1 Ehase
met hyl ene ghﬁl—fﬁ?— RIS VARMEPNVEILEY agabove #ﬂ‘é@ %érmdmﬂéﬁ &%-Zabove

into the tri gydﬂic)hlwdmmede(cﬁm'@oissd at R905298°@hi ch deconposed at

290- 293[err] C Exanpl e 4 20

3,4,5,6, 7, 8-Hexa dro 7- met hyl - 3- [3 (4- (2- met hoxyphenyl ) -

1- pi per azi nyFﬁﬂ‘ I]pyr| do[4',3':4,5]thieno[2, 3-d] pyrimdin- 4-one x 3
HC x 2 Herr]O 35g(118n1\/|[3|c]) of

gtﬁggoxynggrﬁlfn?QﬂW%? = BekMR¥0-F2met hyl- ﬁi (4-( 2—methoxyphz§i
et han)cl)l wer ew %(%écf A% in ng&é‘gp?;é%%?ggmfg ] XELQY%“%B lmldm—
propyl ) - 4- ( 248y pﬁ hy¥)%iBer azi ne and refluxed for 2 h The m xt ur e
was then evaporated in a rotary evaporator, and the crude product was
purified by gok rah@OHETﬁQ&ﬁghﬁf(§1éﬂﬂa%yse£hyiaﬂadman303x&&%aa -met hyl ene
Chlorlde/thQ@H %§ L%hyl @ Q@% pééf%ﬁyﬁ}othleno[Z 3-clpyridine in 40 ml

of ethanol were mixed with 3.0 g (11.8 mM [sic]) of 1-(3-amino-
propyl)-4-(2-methoxyphenyl)piperazine and refliuxed for 2 h. The
mixture was then evaporated in a rotary evaporator, and the crude
product was purified by column chromatography (silica gel, mobile
phase methylene chloride/methanol 93/7). The free base was

converted as above into the trihydrochloride (3.1 g, 44%) which
decomposed at 122-124°C,

30

35 Example 5

3,4,5,6,7,8-Hexahydro-7-methyl-3-[3-(4-pyridin-2-yl)-1-
piperazinyl)propyl]pyrido[4r,3°:4,5])thieno[2,3-d}pyrimidin-4~
imine [sic] x 4 HCl x H30

40
3.0 g (12.1 mM [sic]) of 2-ethoxymethyleneamino-3-cyano-
6-methyl-4,5,6,7-tetrahydrothieno[2,3~c]pyridine in 60 ml of
ethanol were mixed with 2.65 g (12.1 mM {sic]) of 1-(3-amino-
propyl)-4-(2-pyridinyl)piperazine and refluxed for 6 h. The

45 mixture was then evaporated in a rotary evaporator, and the crude
product was taken up in 100 ml of ethyl acetate. The solid which
crystallized overnight was converted as above into the



converted as?8B8(&723%o the tri hydrochl oride (3.1 g, 44% which
deconposed at 122-124[err]C 35 Exanple 5

3,4,5,6, 7, 8- Hexahydro- 7- net hyl - 3-[ 3- (4- JE%“ di n-2-yl)-1-

pi perazi nyl ) propyl ] pyrido[4', 3" :4,5]thideno[ 2, 3-d] pyri m di n-4- i m ne
[sic] x 4 HCﬁemréﬂyﬂrbbﬁldfﬁde 2.0 g (38%)loff\bfsdwedt) wbich decomposed at

2- et hoxymet hy$ ereaPtNbere Gsdated.

6-met hyl -4,5,6, 7-tetrahydrot hi eno[ 2, 3-c] pyridine in 60 m of et hanol
were mxed with 2.65 g (12.1 mM[sic]) of 1-(3-am no-

propyl ) - 4- %ZEWH’J& ®y| ) pi perazine and refluxed for 6 h. The 45 nixture was
then evaporated in a rotary evaporator, and the crude product was taken

up in 100 m ao%sgggyzl 8268 &%%OTQngQA%ISQ\S?E%%_i(Z Ghy stg\Jc lzp%enyY?rnl ght

was converte 0\7e N

15 tetrahy rgwﬁr@,ze&gl)lgrqpygl]pggé,gow 1o SQued LRHFOR 2 ddcdIRyFdBddin-
261-264[ err ] &-vpine i[séFated HCl Exanple 6 5

3,4,5, 6, 7 Hexahydro 7- met hyl - 3 [3 (4-(2-thionet hyl phenyl) -

[lsPl:fe;aél ey BrgReaL B e or p it e”3¥gvf’en‘ﬂa%no”}94y%'no- 4-ini ne

2. ethoxyneth?T%ﬁﬁﬂﬁﬁ'ﬁoSSG pdﬁﬁxahydr thl o[ 3-clpyridine in 50 ml of
6- et hyl - 4, 5ehanalepezRyBEERNMERB[ 2: B3-T](3¢r I dMthel 54§ 1300%1 1-d3-amisehanol
were m xed wptdpdl)2-4g (@1 Ehilomevihly3pbény Dipibet8zame Meic] and refluxed for

propyl) - 44624t Ri ot R kphes WasPitReh agvdirasea] innd roebl v amhdoeatdh, ade The
m xture was EH&%&‘&%@@@%%%H& (;omrﬁboempef ‘%&Tl’lnﬂngth 1 J&%t&ﬁé' due was

Tﬁl;glnugf)e!snw;é;?%e? ‘i°[°&r188'o‘f’? R ubfet 5y §r SEhTGS Pg&l pitated from

the filtratethy %ﬁﬂcﬁ‘é“l LT BAPCHRANIERI 6F PR '%hﬁ él\]nH?Fes &Yy AT and t he
product was ebthérealehydro¢ilagjichacidtwidh etderindt eodebharnrtrosushedasi t h
et hyl apetaleerethefér uileh prusdiot ivdekr glitvagers iinslegasidd with ethyl

recrystal |l i zgdef 4«0 Makhanede piroauet((c'a‘l% g@f wi$ aflsquehdnyel ting poi nt
306-307[ err] gex@%sec ﬁ%é&ef’rom m%@h@f g. (54%) of product with melting

3,4,5,6,7, 8- 4 2 pyrldlnyl 1- pi per a-
zi nyl)et hyI ] Byf’? - 3§7£@ ‘“g%t hi- eno d] pyrim di n-4-one [sic] X
25 Example 7

3,4,5,6,7,8-Hexahydro-7-methyl-3-{2-(4-2-pyridinyl-l-pipera-
zinyl)ethyl]pyrido{4’,3’:4,5]thieno[2,3-d])pyrimidin-4-one [sic] x

3HC1 x 2H,0
30

2.2 g (7.8 mM [sic}]) of 3,4,5,6,7,8-hexahydro-3-(2-chloro)ethyl-~
7-methylpyrido{4’,3’:4,5]thieno{2,3-d]pyrimidin-4-one [sic] in
50 ml of xylene were mixed with 1.6 g (10.0 mM [sic]) of
1-(2-pyridyl)-piperazine, 1.4 g (10.0 mM {sic]) of finely
powdered potassium carbonate and 400 mg of potassium iodide and
refluxed for 24 h. The mixture was then concentrated in a rotary
evaporator, and the residue was partitioned between methylene
chloride and water at pH = 10. The aqueous phase was extraced
once more with methylene chloride, and the combined organic
phases were dried and then concentrated. The crude product was
purified by column chromatography (silica gel, mobile phase
acetone). 2.3 g (72%) of product were isolated and were dissolved
in 100 ml of ethyl acetate and converted with HCl/ethyl acetate
solution into the hydrochloride with melting point 233-235°C.

35

40

45



3HCL x 2H erPPBO487291 5 5 4 (7.8 MM [sic]) of

3,4,5,6,7, 8- hexahydro 3-(2-chl oro)ethyl -

7- et hyl pyr|d0[4 3':4,5]thieno[ 2, 3-d] pyrimdin-4-one [sic] in 50 m of
Xyl ene were m xed with 1.6 g (10.0 mM [ c]) of 35

1- (2- pyridyl pxgrpier &zine, 1.4 g (10.0 mM[sic]) of finely powder ed

pot assi um car bonate and 400 ng of potassiumiodi de and refluxed for 24

h. The nixtuge, was thgny Qé}mp@}gr qtﬁ%ﬂ}ﬁ 3 er y(l_n }&@Hgiﬁtpglpéf'g-t he

t -
e Stueons B Ear A ped PElEsa e e‘ﬂ%ﬂéhmﬂfé BeR Rttt X
t he conbi néd

B?bazhﬂéle phases were dried and then concentrated. The crude
product was purlfled by colum chromatography (silica gel, nobile phase

%cet]?ne).h I2 % %%0 ﬁﬂ £ ch \/\gr@_:; I7a§e L §_ iséfll _ in 100
of ethyl acetat _@n I j c%t gtlpyr Ugl on, into
the hydrﬁﬁrg§éf§§93§ 50 E%?ié xylége%zeéi m1£g§Pw1th ?gﬁﬁé [51c]) of

3 4 5, 6, 7,18- Mekbinabhehylepinaragipe, (U-4 - m&BhQHW)[%cmH@eﬁ’élnely

zi nyI ) pr op- 2pyvdemed gotdssBin £avbbhatnaind, 350]my rdfirpdtasgdiondodife 3ddl X
2Herr]0 refluxdli E8r07¢6™ [ sine] hﬂf_uz?e %a8, Enen %&a@éﬁhm{é& 3n( &- &t H0) -

2- propyl - ”ESQ@!&M&:"OL&% the ‘%e%l!}@é Bﬁt a’&gk{g ‘?d%%hyle&é' cl in

50 m of |
(1 naphi by Fhiea s aspRecat b o 4 o dbe. Revacks Fhade 2= exsrasiet

pot assi um caPB%d’E‘EeaHélﬂZS‘@ewlﬁP pPREKidem pRdi e gﬁabm%fqraﬂeaq or 70 h.
The m xture phsseharereodried raadethén conoengrgted eviygorande praddctheas esi due
was partiti opaedibaidvegncoridty lchfematditaphiydes dnibaratedr, Mdbilld phibe The
aq lrJTEOUSdphaS Sc&‘@&n@)xarla@t §d 3 38@ egrf%&t"‘&ﬁrkbe ”f‘éch)é't%ﬂea&cﬁ”vﬂrlﬁd@ms@@ﬂréd“e
conbi ned or gapi p n r

2R &enyal gégét%‘ea[% Ehﬁr ?élfw& B P}E‘E‘?{} até %%ﬁfe Fhase

oroduct v unfl UL S9ePUes IS SUER R dEP Yl e el | il e

ethyl acetate and converted with HC /ethyl acetate solution 20 into the
hydr ochl ori déxample réel ti ng poi nt 242-244[err] C Exanpl e 9
3,4,5,6, 7, 8- Hexahydro- 7- met hyl - 3-[ 2- (4- (2- met hoxyphenyl ) - 25

1- pi per azi nyls) @r9pe/,|7] RYEELOR m”iv-ﬁe@ﬂx iu [. 43¢ ﬂln@embsrgghéh yl)- 4-o0ne X

3507 met hyI IO ?ﬁé%ﬁm%yllgﬁ %l]%% So d] p’y,r4| #gﬁmqgge i%?%r]clml%r glpropyl

of xylenevve Wth359(180m\/l[3|c]) of

2.9 g (8.9 mM [sic]) of 3,4,5,6,7,8-hexahydro-3-(2-chloro)propyl-
7-methylpyrido[4’,3’:4,5])thieno[2,3~d]pyrimidin-4-one [sic] in

60 ml of xylene were mixed with 3.5 g (18.0 mM {[sic]) of
1-(2-methoxyphenyl)-piperazine, 1.4 g (10.0 mM [sic]) of finely
powdered potassium carbonate and 400 mg of potassium icdide and
refluxed for 100 h. The mixture was then concentrated in a rotary
evaporator, and the residue was partitioned between methylene
chloride and water at pH = 10. The aqueous phase was extracted
once more with methylene chloride, and the combined organic
phases were dried and then concentrated. The crude product was
purified by column chromatography (silica gel, mobile phase
acetone). 1.0 g (25%) of product was isolated and was dissolved
in 100 ml of ethyl acetate and converted with HCl/ethyl acetate
solution into the hydrochloride with melting point 190-192°C
{(decomposition).
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1-(2- et hoxyBRgwa?B}per azine, 1.4 g (10.0 mM[sic]) of finely powder ed
pot assi um car bonate and 400 ng of potassiumiodi de and refl uxed for 100
h. The m xture was then concentrated in a rotary 35 evaporator, and the
residue was partitioned between nethyl ekl chloride and water at pH = 10.
The aqueous Phasglendd extracted once nore with nethylene chloride, and

t he conbi ned organic phases were dried and then concentrated. The crude

product was d h rap i ¢l e phase
40 acetone). % X W%C? &ﬂ@h% 3 P)’ £l E\étg@i g{é\‘x}gﬂ

oo et oL ﬁyPl%eqfeﬁ(zgpf’ia-edﬂ?Y&ﬁvsm 4o g Dol 2er SO BT hEdin  on

into the h?dﬁo%%ﬁorlde with nmelting point 190- 192[err]C (deconposi tion).
45 0050/ 47291 17 Exanpl e 10

3.4,5,6,7,8- Y(CHQ r?m7[ B¥! &6n hG”a{éthl 4 5 6,7
e U S S T
t et r ahydr tthE FeTPpYHied fyist yp‘)%t‘héﬁl t%s'llcr])SBfnJr ‘(?’r-ammgﬂﬁ*b}ﬂd
were m xe mﬁchimefil@XQ’BhQnmE{lWé]i?l@ﬁ and( gefhixaseifRy| ¥ -hFhe mixture
4- ( 2- met hoxyphsmyterpicpecaatretegindnr @f faveay EoapaordtorThendi titeuresidwesvaishen
concent r at edtbﬁeﬁl dpotiar YOQV@FHH atayl atatde pesigleg wesde gdrdgaptup in 20

m of ethyl g&ﬁﬁ;% gc‘ﬁve%‘i ﬁtp%ﬁ;iﬁ:e ££1 e%te%' EEF—%&PEu@é%ﬁ“aﬁ?ﬁt

?ijl.“ﬁ';egfi' %?fr%l YR R ROR B B P t%&no*r‘é%"%eef&:"::sjgr?%%

of product w&§thy19Qﬁ3FQ@@Hlde/metEﬁaﬁbI%?:fﬁ 9p8 9 (29%) of produ
3,4,5, 6, 7, 8- Hexb&ameatt-o- 2- hydr oxy- 7- acet yl - 3-[ 2- (4- ( 2- net hoxy-
phenyl)-l-piperazinyl)ethyl]pyrido[4',3':-4,5]thieno[2,3-d]-
pyrimdin-4-epgmpsd ali 25 2.5 g (7.3 nM[sic]) of
2-carboethoxyanino 3- carboethoxy 6-

acetyl -4, dr.o r|d|ne egte t.h 1.7 ¢
(755 T 2ORy ot SRR bEER gxgtp iy 21T achony o o
180[ err] C f oP EHYPlnﬁﬁﬁiPﬁF??%Rﬁ%ﬂeﬁﬁVF Xﬂ%qoﬂﬂng FPlen° fi&lant | y.
After cool i ngyrihiElior-ddengrpgiisdt was purified by 30 colunn chr omat ogr aphy
(silica gel, nobile phase nethyl ene chl oride/ nethanol 95/5). 0.7 g

éigg%|gf1%;?gugt V?}J} gﬁ'}é{gﬁ) oprLégrS%% h%%%L%rQJQ carboeéh5¥§§ -

acetyl-4,5,6,7~-tetrahydrothieno[2,3-c]pyridine were heated with
1.7 g (7.3 mM [sic]) of 1-(2-aminoethyl)-4-(2-methoxyphenyl)-
piperazine at 180°C for 2 h under nitrogen while stirring the melt
efficiently. After cooling, the crude product was purified by
column chromatography (silica gel, mobile phase methylene
chloride/ methanol 85/5). 0.7 g (20%) of product with melting
point 135-137°C was isolated.

30

Example 12

35
3,4,5,6,7,8-Hexahydro-7-acetyl-3-[2-(4-(2-methoxyphenyl)-
l-piperazinyl)ethyl}pyrido[4’,3’:4,5]thieno[2,3-d]pyrimidin-
4-one

40 5-8 g (23.4 mM [sic]) of 2-ethoxymethyleneamino-3-carboethoxy-6-
acetyl-4,5,6,7-tetrahydrothieno[2,3-c]pyridine in 50 ml of
ethanol were mixed with 5.5 g (23.4 mM [sic]) of
1-({2-aminoethyl)-4~(2-methoxyphenyl)piperazine and refluxed for
2 h. The mixture was then concentrated in a rotary evaporator,

45 and the residue was taken up in 30 ml of ethyl acetate, heated to
boiling and left to cool with stirring. The solid which
crystallized out was filtered off with suction after cooling in



35 3,4,5, aofog-ﬁzlezxg%ydr 0- 7-acetyl - 3-[ 2- (4- (2- net hoxyphenyl ) -

1- pi perazinyl)ethyl]pyrido[4 ,3":4,5]thieno[2, 3-d] pyrimdin- 4- one 40
5.8 g (23.4 nM[sic]) of 2-ethoxymethyl eneam no- 3-carboet hoxy- 6-
acetyl -4,5, 6, 7-tetrahydrot hi eno[ 2, 3-c] p¥#idine in 50 m of et hanol were

m xed th|1 5an gcedopth apd[ wag]Washped with ethyl acetate. 8.7 g (80%) of

1- ( 2- ami noet IpybYudt (withe tkdx ypd ey nk pi pe+ Bz gewearyl isefibuxed f or 2 h. The

m xture was then concentrated in a rotary evaporator, 45 and the residue

was taken upg ég rTiIJhOf ethyl acetate, heated to boiling and left to

cool W|th |rr| esolld whi ch crystallized out was filtered off

W th sucti on after cool i ng 0050/ 47291

18 an ice 3p4rh- %nb%@xﬁb%%%[?h(étWm&&@eﬁw@enﬂ)?lgpimﬁézwﬁll)-

product wi t hetrbilipyrisoilat , 3704, 512héend 2 viewd pysidhidiag-4-one Exanpl e 13

3,4,5,6,7, 8- Hexahydro 3-[2-(4- (2-me}hoxyph§nylz1 1- pi pera2|4n%l)-(8 6

et hyl r|do 4 hi enol 2, 3- yrIi i n-4- g

[SIZ]%pgf E? ‘88 ‘781?5 xaf %lf ‘% g t§/1 oh ﬁahii‘%f°-7 acetyl-3-[2-(4-

( 2- et hoxyph dAyPsthotyphenys n’y'tE)J@FH?F]-bX/H AJPBrldP[B]t’ﬁl ehic5 ] thieno-

[ 2, 3-d] pyri mildr A-dIRyrd midin-4taeokerd dyssR0vet i &00%LSOf U Istrength

hydrochl ori c hgdrdclalutist bei@caral saiboéd dterPBAGL WenpekatQPE e 1G0P@ for 2

h. The m ?tgbenwaﬁué AER ALY Rk 't'EE? &&%@&gﬁ? I%ie E%Ka'ﬁ\ alkp’%iﬁ'e
ncentrate [

?fgt ﬁyl ene lwwgghd%gn%QE‘g%%% SO H i’lg%:ll:'ogt ases V%Orl’le a.&%4 %)atractgﬂdtw1ce

concentrated? IB' l§81ia?1é€i?“d-ﬁd9%?%5 were dried

recrystal | i z&8d f??ﬂﬁ%’@rﬁf‘e‘éf s7o§r 8§a¢1161de Prodycy 66¢e dsobrtaiiend wewmg t h

mel ting poi nre¢epstaljiged] rami5® bt af nedpropndXxarpkeglde6%) of product

3,4,5, 6,7, 8- Wexahyslrtdng- p@ifd -1s8phy b3d hirBybbt Srdedr.(4- (2- met hoxy-

phenyl) - 1- pi per azi nyI )et hyl ] pyrido[4',3':4,5]thieno[2, 3-d]-

pyrim'din-wﬁ ﬁ 25 1.0 g (2.3 mM[sic]) of

3,4,5,6,7, 8- hexa ydro 3 [ 2- (4- (2- nmet hoxy-

phenyl) - 1- plgera2|nyl)ethyl] ido[4',3 :4,5]thieno[ 2, 3-d] -

pyri m di n- 4- éné $r§'§53nﬁe{5¥h}5g}loeﬁe(@\efb-f¥ﬁ9bé Yhiethy(.)83¢g[2-3( 4 (12Wm8Ehdxy<] )

of 2-brono- 1phemphhilrplipetaziry 1) siby 1 poyct idot A * O3 3: 49 51 th{&ndl{ aPd-kgi-c] ) of

finely powlepesifpidiasgi-one cardmgnat e and refluxed for 12 h. The m xture

was then @3ncentrated in a rotary

1.0 g (2.3 mM {[sic]) of 3,4,5,6,7,8-hexahydro-3-[2-(4-(2-methoxy-
phenyl)—l-piperazinyl)ethyl]pyrido[4’,3’:4,5]thieno[2,3—d]—
pyrimidin-4-one in 35 ml of xylene were mixed with 0.8 g (3.4 mM
[sic]) of 2-bromo-1-1-naphthyl-ethane [sic] and with 0.3 g

(2.4 mM [sic]) of finely powdered potassium carbonate and
refluxed for 12 h. The mixture was then concentrated in a rotary
evaporator, and the residue was partitioned between methylene
chloride and water at pH = 10. The aqueous phase was extracted
once more with methylene chloride. The combined organic phases
were dried and then concentrated. 2.7 g of crude product were
obtained as a dark oil which [lacuna] by column chromatography
(silica gel, mobile phase methylene chloride/ acetone 7/3). After
conversion into the hydrochloride in ethyl acetate, 1.0 g (63%)
of product with melting point 293-295°C (decomposition) was
isolated.

30
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The following were prepared in a similar manner to Examples 1 to
14:

45



evapor at or, anao(h 2 S|due was partitioned between nethyl ene chl ori de
and water at pH = 10 The aqueous phase was extracted 35 once nore with

nmet hyl ene chl ori de. The conbi ned organi c phases were dried and then
concentrated. 2.7 g of crude product wel?® obtained as a dark oil which
[ acuna] by &b} udné chréorfaBelfespiydro-7¢methla gdB - ( hodimetphagphenstliyl ene
chloride/ acetone-giggrazAhye)propylqpyetids par i3t:a, 5 fehiwndiacBlorpydamiairt hyl

acetate, 1.0 0 (3940, He1BLAGYLindl LipIpldoLng poi nt 293- 295[err] C
(deconposi tion) was i sol at ed he follow ng were prepared in a

simlar manner to Exanples 1 to 14: 45 0050/ 47291

19 15. 3, 465, 8,4, BrHok8hiidxahydnee/hhenay -3~ 3~ ( 2= hetrietkppyeirsyl-) -
1- pi perazi nyl ) pr opyipenadia@fl #prady 14 pykisio pivo32,:3; 6] ftyidnajdi, B-d)
4-imne, nelting Piﬁﬁdihla ihfderd bCucl, Snéifing point 258-2610C
3,4,5,6,7, 8- FbxaE % d% 3@ 55 3 [3 (4- (2 nethoxyphenyl)

1- plpera2|nyl)pr py fh ? 4, 5] thieno[ 2, 3-d]

pyrimdin-4-imne x 2 HCl neltlng poi nt 258-261[err]C

(deconp05|ﬁ| an) 3,4,5]¢,7,8-Hexahydro~7-benzyl-3~[2-(4-phenyl-1-piperazinyl)-
3,4,5,6,7,8- Hexaemf y:%e%xl ﬁrlﬂs(]énpéx%wpd 3LaRb i i) tmine,

ethyl]pyr|d0[4' P yrlnldln 4-im ne, mel ting point
168-170[ err] C el RiA0lés b

3,4,5, 6,7, 8- Hexahydr o- 7- benzyl - 3-[ 3- (4- ( 2- met hoxyphenyl ) -
1- pi perazijgyigpr opy| 3§ pg/ A, Bopdkaidydrd-5}baheyin{32,[ 3~} - (2-methopypheniydi)a- 4- one,

gezt%ng ?Oénib661ﬁgi $&FdLEnyl)pr %é;l]p r1d§[4’|3'14 5]th1eno[2|f d£0

Xa - 7= bgn y bpEr azi ny
et hyl ] pyri do[ 4", §¥ %Rgf ?eéﬁ% gf'é ? f§h|5546gﬁg mel ting poi nt
70-71[err]C 20. 3,4,5,6, 7, 8- Hexahydro- 7-nmet hyl - 3-[ 2- (4- 2- pyri m di nyl -

1- piperazinyhbetbyh]@yﬁjerkﬂexShydtdibLbé&ﬂ&iéa-3zdkpypﬁéﬂyﬂ-n-p2§erazln§1bnine

[sic] tritaytrateeny®|dyidiopar N 441,% Jeilﬁ}él%[r:] @ d 1pyrimi{d3@CanpRs] te@®ing

21. 3,4,5,6,7, 8- y;ﬁ thyI 3-[3-(4-( onyphenyl) 30

1- plpera2|nyl)pr pyﬁ?pyr|&0f4' 3':4, 5]th|eno[2 3 d] pyri m di n-

4-imne x 3 HCL x 2 Herr] O nelting poi nt 268-270[err]C

20. 3,4,5,6,7,8-Hexahydro-7-methyl-3-[{2-(4-2~-pyrimidinyl-
l-piperazinyl)ethyl}pyrido[4’,3’:4,5]thieno[2,3-d]pyrimidin-
4-imine [sic] tritartrate, melting point 112-114°C
(decomposition)

25

21. 3,4,5,6,7,8-Hexahydro-7-methyl-3~[3-(4-(3-methoxyphenyl)-
l-piperazinyl)propyl]pyridof4’,3’:4,5)thieno[2,3-d]pyrimidin-
4-imine x 3 HCl x 2 H;0, melting point 268-2700°C
(decomposition)

30

22, 3,4,5,6,7,8-Hexahydro-7-methyl-3-[3-(4-1-naphthyl-l-pipera-
35 zinyl)propylipyrido[4’,3’:4,5]thieno[2,3-d]pyrimidin-4-imine
[sic] x 3 BCl, melting point 250-253°C (decomposition)

23. 3,4,5,6,7,8-Hexahydro-7-methyl-3-[3-(4-(2-nitrophenyl)-
l-piperazinyl)propyl]pyrido[4’,3’:4,5}thieno[2,3-d]pyrimidin-
40 4-imine x 3 HCl x 2 H;0, melting point 271-273°C
(decomposition)

24, 3,4,5,6,7,8-Hexahydro~7-methyl-3-[3-(4-(2-methyl)-
l-piperazinyl)propyl]pyrido{4‘,3’:4,5]thieno[2,3-d]pyrimidin~
4-imine [sic] x 3 HCl, melting point 280-282°C
(decomposition)

45



(deconpositigﬂ?°/4729§2.
3,4,5,6,7, 8 Hexahydro-7- nethyl 3-[3-(4-1-napht hyl - 1- pi pera- 35
zi nyl )propyl]pyr| do[4',3":4,5]thieno[2, 3-d] pyrim din-4-imne [sic] X
3 HA, nelting point 250- 253[ err]C (dedf&*rpom tion) 23.
3,4,5, 6, 7, 8- texahyslrn-67 78+ Rt ah3rdr3-{ 4md thyli-BrFophetn(2-aminophenyl) -
le pi per azi gyh)cgrwﬂﬂa&&&myiﬂpﬁpyﬁpﬁi&u@nqm 37§li[tﬂﬁre|n6‘[dl31-d]ﬁrlm1d1n—
i mne X err [ r
(deconposi tion) - fnd 5{ g&& )qu 88 n@t& %g%“%t frietghgl/}gc (gef 1tloﬁyl ) -
1- pi perazi nyl ) propyl ] pyr| do[4',3" :4,5]thieno[ 2, 3-d] pyrimdin- 45
4-imne [sPcpex 3,4G,6, neBt-iiébgaumirntJ&B&raﬂz[selB}G (2-chlofeigooiylosi ti on)
0050/ 47291 -plpera21ny1)pr§ [§ §r1d0[4' $ 37 2@ 5]th%.@no[2 3-d]pyrimidin-
el

3,4,5,6,7, 8-Hexa ﬂf)] p? gt ?é“ eng?g Dfﬁw aec mposition)

1- plpera2|nyl)pro yrldo
4-imne x HClL x 4 Herr]O nelting point 113- 115[err]C (decorrposition) 5
26. 3,4, 513 Z7 8- BexAh\6g 170 8 FHeed Hyiro37 e {1y 1(-3~¢ bl pr-pipgdyin}dinyl-

1- pi peraziyl ) pr ppyiﬂd%érzhﬂpifet 119y2ladi enal-24 35 fidrmérnlor(nz;isru]pynmdm_
4-imne x 3 HC1, r+4.C onposi tion 10 27.
3,4,5 6,7, 8- mxaﬁnﬁo[%qng g‘, ‘é%g% lﬁﬂfr .1%9?&? :

1-pi perazi nyl ) et hyI ] pyri do[4 3 4 5] t hi eno[ 2, 3-d] pyri m di n- 4- one
[sic], nelting.pd|dis5,46- 848¢xahﬂdfo 7-met2B1-3-[3-(4-benzyl-1-piperidinyl)-
3,4,5,6,7,8-Hexap y@ksﬂ E‘EBBW 3[:3; 6 feoRitofle, 3-8 pefindaiKl)-irdihe x

1
r pyI ] pyrido[ 4 3 5
mel ting point 295 297 e }&&n%{%%ﬁ%g%lp%l?'}oo? %QC&“[H&Q?OK)
i

pro
I
3,4,5,6, 7, 8- Hexahydr o- 7- et hyl - 3-[ 3- (4- ( 2- hydr oxyphenyl ) -
1- pi perazi nyRypr dpylg 817, defidxalydre- 3tmét lenio{32 [ 3- (4 -pi-hyddoxyptithyl) -
g imne, nmeltingipgi ﬂErak@ﬂylﬁ@ﬂdﬁyﬂlgyrldo[43Q3' :4,5]thieno[2,3-d]pyrimidin-
1- pi
X
3,
1-

4,5, 6, 7,9 Hexapy byhg $dide rdee hoxyphenyl ) -
per azi nyl)bu?y yr| ? %%i 5] t Llleno[ 3-d] pyri mdin- 4-1im ne
4,

6,

r

HClL x 3 Herr]O nelting point 272 274[ err] C (deconposition) 25 31.

5, 6, 7, 8- BlexaBy4lso,-6/- 778t hgxalfrdre-{ 4méhybt-3ox ¥ phenid-methoxyphenyl) -

pi perazi nyl ) pr opyigapazidol fouty L1bybladi £nal 2435 o2 (B 0d pyrimidin-

5 4-imine X HC1l x 3 H;0, melting point 272-274°C (decomposition)
5

31. 3,4,5,6,7,8-Hexahydro-7-methyl-3-[3-{4-(2-ethoxyphenyl)-
l-piperazinyl)propyl]lpyrido{4’,3/:4,5]thieno[2,3-d]pyrimidin-
4-imine x 3 HCl x 3 H30, melting point 284-286°C

30 (decomposition)

32. 3,4,5,6,7,8-Hexahydro-~7-methyl-3-{3~-(4~(2-ethylphenyl)-
l-piperazinyl)propyl]pyrido[4’,3’:4,5]thieno{2,3-d]pyrimidin-
4-imine x 3 HCl, melting point 303-305°C (decomposition)

35

33. 3,4,5,6,7,8-Hexahydro-7-methyl-3-[3-(4-(2-cyanophenyl)-
l-piperazinyl)propyl]lpyrido[4‘,3’:4,5]thieno[2,3-d]pyrimidin-
4-one x 2 HCl x 2 H,0, melting point 136-138°C (decomposition)

40 34. 3,4,5,6,7,8-Hexahydro-7-methyl-3-[3-(4-phenyl-l-piper-

idinyl)propyl]pyrido[4’,3':4,5]thieno[2,3~d]pyrimidin-4-imine
x 3 HCl, melting point 280-282°C (decomposition)
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4-imine x 3 R¥YY39%rr]0 nelting point 284-286[err]C 30

(deconposi tion) 32.

3,4 5,6,7,8-Fbxahydro-7-nethy|-3-[3-(4-(2-ethy|phenyl)-

1- pi perazinyl)propyl ] pyrido[4",3':4,5]tRideno[2, 3-d] pyrim din-

4-imne x 3 HEL IS5 agvmmaagarcsoﬁ{n@t @-édps“—qmmsbyfm)nyafl 33.
3,4,5,6,7,8 Hexa Qfez?gﬁ’fog o3 {,is ﬁ%yyaﬂopb meno dipyriniding
x 2 HCL x 2 H er::lo_é ne 6‘0. n iés[n’grlzﬁlég( g}c/%"h{)g ?98 40 34,
3,4,5,6,7, 8- Fbxa - 3-[ 3- (4- phenyl - 1- pi per -

|d|nyl)prop§l]pyr|do[4 3 4 5]th|eno[2 3- d]pyrinidin 4-im ne X 3
HCL, el ting swi g, 42§052$2d.q;rerxla P@_Cﬂm%y Lony 445 g&mm 1418930/ 47291

21 35. 3,4,5, t h
1- plpera2|nyl)progﬁg£ rlggfgpggpygF 1¥ﬁk§ﬁo 5( ?ﬂ? ﬁ d]pyrimidin-
4-imne [sic] x é 1] BRLHERY BRG B ol Bk~ E%W 286[err]C
(deconposi%‘;on) @gd g; Jibé'x Ry&de{Ame L1
3,4,5,6, 7,5 Hexahy,dr e 7“% a ta¥i'f1 ¥ 12-¢c henyl)
mpﬁ;af;rzwpf%%. vk fgipafg S & D e
.5, 6, 7, 8- Hexa &F% 9 rf‘é% F‘gsP‘[’ls“ d"@z%Q%dGﬁEﬂ‘gmﬂtmn)
|pera2|nyl)propyl]pyr|d0[4 3':4,5]thieno[ 2, 3-d] pyri m din-
-i mne, t3gng 3|C)QI Bi;s 1#&*—'&@%1%‘{:&&&%-%99%%- [té-%)- Ho&kyphenyl) -
'5,6,7,8 He h o1
i pera |nyl)é? % :g§Eg¥e§§yg- ﬁggi ne% &£ q 5%¥ [fi p-dIpyrimidip-, o
1 x Herr] |¥I ofni20rg & é§6T%r %Et(a oSSi { fefpmpositign)
, 8- Fbxahydro 7-met hyl - 3-[ 3- (4- (3, 4- met hyl enedi oxy- 20
- pi per.azi,ayb) of pabRY A &E&‘%-métng158i|§- @Oig éiﬂgfhylenedloxy—
itbl ”‘)“%héngbﬁql-zpﬁ%k&&ﬂ%ﬂ%xj&&y? gyxz'gcpo[[%” 4,5]1thieno[2,3-d]~
8- PexaRyELBIS HATIpEnS ¥ 2 #81¢ zm?ﬂa*tmﬂ BRERY | 388-250°C
nyI)etHQFFB@P?%ﬁH%?n)3 4,5]thieno[2,3-d]- pyri m di n- 4- one
Herr]O nelting point >300[err]C 41.
,5,6,7 8- Mexalydy, b; §; Tig-agkaBy dzb~(74-me2he il Dr@phenyt Jmethylphenyl) -
25 l1-piperazinyl)ethyllpyrido[4’,3’:4,5])thieno[2,3-d]-
pyrimidin-4-one x 2HC1l x H;0, melting point >300°C

41. 3,4,5,6,7,8—Hexahydro—7-methyl-3—[2-(4-(2—chloropheny1)-
l-piperazinyl)ethyl]pyrido[4’,3:4,5]thieno[2,3-d]-
30 pyrimidin-4-one x 2HC1l x H,0, melting point >300°C

42. 3,4,5,6,7,8—Hexahydro-7-methyl—3—[2—(4-(3,4—dimethy1phenyl)-
l-piperazinyl)ethyl]pyrido[4’,3':4,5]thieno[2,3-d]~
pyrimidin-4-one x 2HCl, melting point 307-310°C

35

43, 3,4,5,6,7,8-Hexahydro-7—methyl-3—[2-(4—(2,6—dimethy1phenyl)~
l-piperazinyl)ethyl]pyrido(4’,3’:4,5]thieno[2,3-d]-
pyrimidin-4-one x 2HCl, melting point 297-300°C

40 44, 3,4,5,6,7,8—Hexahydro—7—methyl—3—[2—(4—(2,3—dimethylphenyl)—
l-piperazinyl)ethyl]pyrido[4’,3':4,5]thieno[2,3-d]-
pyrimidin-4-one, melting point 163-167°C

45, 3,4,5,6,7,8-Hexahydro—7-methyl—3-[2—(4—(2,4—dimethylphenyl)-
45 l-piperazinyl)ethyl]pyrido[4',3’:4,5]thieno[2,3—d]-
pyrimidin-4-one x 2HCl, melting point 300-303°C



0050/47

1
2 46. 3 4,5, g 8?’6° Y
er azi nyI )et rid ﬁé £%zln!q§]efﬁ?% d% 2534 Slt
m di n- 4- one, ‘%/ ftnoironsoretiie mef}ttlffg point 309-312°C

, 6,7, 8- Hexahydro 7- rrethyl 3-[2-(4-(2, 4-di net hoxy-
I ) - | - pi g8r a2i hiy3 )@t BH-Heyahtios7 -Bet Hy H]3H2eNo-naphth-1-yl-
d] pyri m di nidpDperaeiAkiCiet gl igyRgdopi i3 2875¥99{&f6[]203 d3-48.

, 7,18 Hexafiyﬂixﬁh&r{l’ﬁthﬁé By &4216@14 t{5 tguq{i&@%y{aol&o 298-300°C

6

1- do[ 4’
%pyrphpgrﬁ%ag%él@sqéﬁ@yrImaﬂ| ng point 309-312[err]C 49.
6,
er

1- pi per azi nyl) et hyl pyr| do[4',3':4,5]thieno[2, 3-d]- pyri m di n-4-one
X 2HCL x Herr]O nelting poi nt >300[err]C 42.
3,4,5,6, 7, 8- Hexahydro- 7- et hyl - 3-[ 2- (4- ( 3, 4- di met hyl phenyl ) -
1- pi perazinyl)ethyl]pyrido[4',3 :4,5]th %no[z 3-d] - pyri m di n-4-one
X 2HC1, meltidhg Bekn?, §M7%33ﬂQFQhYQKD%ﬂimethﬁEF3 [2-(4~(3,5-dichlorophenyl)-
3,4,5, 6,7, 8- Hexahygipedazimyy bt By] yrdd624 6; 3 e thyhphesyd B=dj-
1- pi perazi nyl ) et Byklpydiflaldne 3’ meh, ?hbéﬁﬂ[ %7318boc pyri m di n-4-one
X 2HC1, rreltl ng point 297- 300[err]C
3,4,5,6,7 Hexaly 23d| th
1- pi per azi nyI It% ?]% g—;“érggx?yéf ReE 'g% X Pz 4= dlmﬁ§??¥ﬁﬁ| n- 4- one,
mel ti ng point 163 %/ erazuyl)ethyl]pyrldo[:;' 3':4,5)thieno-
,4,5,6,7, 8- Hexaiﬁ?diﬂd]@mhslhn%-[@w(& 2EC Y, chietethy | guhievty RB7-2%00C
- pi perazinyl)ethyl]pyrido[4',3 :4,5]thi eno[2 3 d] pyri m di n- 4-one
2HC1, nel tisgg Bohnﬁ 630;0“839{5{:&15% o-7-metl

7, 8- Hexahydr o- 7- net hyl - 2- (4-napht h- 1-yl -

azi nyPfet Hyf]fmﬁrrﬂdérﬂex%ﬂf 5] tine etrolf-3 -3 3e] 4~ ((B-hydropypheriydi)a- 4- one
Si X 2HCL x Hiepige@azieli )pgomadilpyr 288800 err b Ehieno[2, 3{dpconposi ti on)
0. 3,4,520, 7, 8- ppxamaino4ZiApidy 23ci3x(2‘h‘26? :hé’ﬂ!ﬁf@ygbﬁﬁlﬁ”l)gz -1840C

i perazinyl )pr @@gég,@gsllq%é ,3':4,5]thieno[ 2, 3-d] -
imdin-4-imne X err]O melting point 182-184[err]C

é conposi tign)
,4,5,6,7, 8- ﬁéxaﬂgﬁr%sﬂnérﬁ?/‘ra‘yd[r? (2R ernéRy { b= GhimgtBoxy-5-chloro-

5,
henyl ) - 1- pi per aBReRYY))etlhPipeyaidglietiyl Wysjidai éhod 2,43 5dhi@fo[2, 3-d] -
pyri m di n24- one ry8HGHinghonagx poichi deleihg2peing Q70-1720c (deconposition)
52. 3,4,5,6, 7, 8- HexadnpdsatIonpt hyl - 3-[ 2- (4- (2, 5- di met hoxy-
phenyl ) -1 -pi perazi nyl) et hyl ] pyri do[ 4 3' :4,5]thieno[2,3-d]- 30
pyrim din-4-gpe x pHCE % BLRLEQarBey O A0 22 (8- A78LS L Shoxy-
(deconposi tion) : ! :
phenyl)- -l-piperazinyl)ethyl]pyrido[4’,3’:4,5]thieno[2,3-d}-
30 pyrimidin-4-one x 3HCl x H,0, melting point 176-178°C
(decomposition)

=P
r
e
r

53. 3,4,5,6,7,8—Hexahydro—7—methy1-3—[2—(4—(2-methoxy—5—phenyl—
phenyl)—l-piperazinyl)ethyl]pyrido[4’,3':4,5]thieno[2,3—d]-
35 pyrimidin-4-one x H;0, melting point 79-80°C

54. 3,4,5,6,7,8-Hexahydro-7—methyl—3-[2-(4-(2-methoxypheny1)-
3,4-dehydropiperidin-1-yl)ethyl]pyrido{4’,3’:4,5]thieno-
[2,3-d]pyrimidin-4-one x 2HCl x 2H,0, melting point 182-185°C

40 (decomposition)

55. 3,4,5,6,7,8-Hexahydro—7-methy1—3—[2-(4—(2-hydroxyphenyl)-
l-piperazinyl)ethyl]pyrido[4’,3:4,5]thieno[2,3-d]~
pyrimidin-4-one x 2HCl x H,0, melting point 281-283°C

45 (decomposition)



53. 3,4, 5,6, 9°897&%3RYdr o- 7- met hyl - 3- [ 2- (4- ( 2- net hoxy- 5- pheny! -

phenyl ) -1 -pi perazinyl)ethyl]pyrido[4',3" :4,5]thieno[2,3-d]- 35

pyrimdin-4-one x Herr]O nelting point 79-80[err]C 54.

3,4,5,6,7, 8-Hexahydr o- 7- net hyl - 3-[ 2- (4-32- net hoxyphenyl ) -

3, 4- dehydr opbper B¢ 5 16 ,yi, Betibyifitio-dopdt hyd ~34 [ 5] { &+ ER@rethoxynaphth-

E(Zj 3-d] IOB/_“t m d') N1 49 PNe Spigkidz inydhleehyl DyrRidiiangs P ) th8end B5[ R C 40
econposi tion : A : : 9740

54,567, 6 Hexaﬁga%'ﬁfdf.nnét ROT 5 302 0 IS RSAPH 2777274

1- pi per azi nyl ) et R§FFPRASAEER™? 3' : 4, 5]t hi eno[ 2, 3-d] - pyri m di n- 4- one

X 2HC1 x HPerr] O, nelting point 281-283[err]C 45 (deconposi tion)

0050/ 47291 57. 3,4,5,6,7,8-Hexahydro-7-methyl-3-23-(45@phth-1-yl-

3,4,5,6, 7, 8- Hexahygigeraztnyhyd i3 115yt 4d6 4 nEt-hexy newptdnd{ 2, 3-d -

1-yl) - 1-pi perazi gyl I efdi-hRYhi fO[141c3 x 4t hing Rl 2y $dht 288-2890C

pyri m di n-4-one Edg&%f?&ilég.g“] O nelting point 272-274[err]C

(deconposi_tion)

3,4, 5,6, 7,3 Hexahydr o- 7- met hyl - 3- [ 2- (4- napht h- 1-yI -

1- pi per azi nyPPet Ryt ] pyai7dSFHexahydros] +neerit-3-32d] 4~ (4,5-methylenedioxy~

pyri m di n-4-i m nbehsyk)-bep3bietazimpill)enhy bipyrtidad88+ 289{4&nkklieno[2,3-d]-

(deconposition) $Primidih-4-imine x 4HCLl x 2H,0, melting point 249-251°C

3,4,5,6,7, 8- Hexahydt Qs TR BY ) - 3- [ 2- (4- (4, 5- net hyl enedi oxy-

benzyl) - 1-1% perazi nyl )ethyl | pyrido[4',3 :4,5]thieno[?2, 3-d] -

pyrimdin-Z-imne x 4HC_ x 2H err] O _nelting point 249-251 err}.C

(deconposit i éﬁ) $54/,5,6gg , 8-Hexahydro-7-methyI-3-[2-(4-(6-isopropyl-

3,4,5, 6, 7, 8- HexaRyatoidinmdt ) =B-giperaziey} dpwdppyrido[ 4,37 :4,5]thieno~

pyri m din-4-yl) - 12 p3-pey-ggripideid-imivei ddntl, ' 2d,G| mkileiwg point

[2,3-d] - pyri mi di ps@=3580pe (dedidosst2bhprr] O mel ting poi nt

250- 253[ eryp] C (deconposi tion) 20 60.

3,4,5,6, 7, 8- HexaQydrpo-7-net Qyl -.3-1 2- (4-( 2- neth n h-
1-yl)-1-pi pe||6§2i Ey %%ﬁ?ﬁ%f%h ‘izf°," "’:“é, mf‘h%‘?%ﬁ?&' ‘thoxynaphth-
pyri m di n- 4- one *=PHCI1PiPEFRFITE) SRV L IPGE WAL « 9438 Ddhdppe 2, 3-dl-
(deconposi ti on) PBrimidsin-4-one x 2HCl x 2H;0, melting point 241-243°C
3,4,5, 6, 7, 8- Hexahgdtampbsirtibyh - 3- [ 2- (4- ( 2- met hoxyphenyl ) -
pi peridi n2k yl)ethyl]pyrido[4',3 :4,5]thieno[?2, 3-d]- pyri m di n- 4-one
X 2HC x 2H @Rr]Q, anel4 'ﬂ%—ﬂ@k&‘ﬁy&%a73ﬂé£1?f-]3c‘{2-,(4- 2 iR E8IPeSedY19n) 30
62. 3.4,5,6. 7,8 Hoxghiudlo 7o heLM b ealf L3 :zdhgé&%%‘z,s-d]-
phenyl ) - 1- pi per azin el,tnhylg rrdo[ 4, 3 51{|th|én- ) o
[2,3-d] pyri m di nP¥EERE RS B g¢ F5TCH *18H0y s HELF 1R POdgt399-301°C
3,4,5, 6, 7, 8- HexakgeeenrrskdiRp) - 3- [ 3- (4- napht h-1-vyl -
1- pi perazi3®yl ) propyl ] pyrido[4', 3" :4,5]thieno[2, 3-d]-
62. 3,4,5,6,7,8-Hexahydro-7-methyl-3-[2-(4-(3,4~-dimethoxy-
phenyl)-1l-piperazinyl)ethyl]pyrido{4’,3’:4,5]thieno-
[2,3-d)}pyrimidin~4-one, melting point 153-154°C

35 63. 3,4,5,6,7,8-Hexahydro-7-methyl-3-[3-(4-naphth-1-yl-
l-piperazinyl)propylipyrido[4’,3’:4,5}thieno[2,3-d]~
pyrimidin-4-one [sic] x 3HCl x 2H;0, melting point 206-208°C
(decomposition)

40 64. 3,4,5,6,7,8-Hexahydro-7-methyl-3-{3-(4-pyrimidin-2-yl-
l-piperazinyl)propyl]lpyrido{4’,3’:4,5]thieno[2,3-d]-
pyrimidin-4-one [sic], melting point 161-163°C

65. 3,4,5,6,7,8-Hexahydro-7-methyl-3-[2-(4-quinolin-2-yl-
45 l-piperazinyl)ethyl]pyrido[4’,3’:4,5]thieno[2,3-d]-
pyrimidin-4-one [sic], melting point 143-145°C



i i di n-4- AP9473%% 3Ha x 2H err]0, nmelting point 206-208[err]C

pyr
(deconposition) 40 64.
3,4,5,6, 7, 8 Hexahydro- 7-met hyl - 3-[ 3- (4- pyri m di n- 2-yl -
1- pi perazi nyl ) propyl ] pyrido[4',3':4,5]tR#eno[ 2, 3-d] - pyri m di n-4-one
[sic], meltirkb.pdi, A, 51617 IB3Hexahy@ro-7-nehhyl-3-[2~(4-(2-methylnaphth-
i 4,5,6,7, 8- WX?hﬁQeZh Mlﬂ&[ﬁz i‘f-'lélqlfl']eﬁ'iéx{b[%' Mld148yrimidin- 4done4
pi perazinyl)e yLi 5070 pyri m di n- 4-one
[sic], nelting po %%g91%3 %Hfgs el &§88%§614353 297°¢
24 o- 7- met hyl - 3-[ 2- (4- ( 2- et hyl napht h-

66. 3,4,5,
1- yI)ethyI]%yr|d0[4 3':4,5]thieno[ 2, 3-d] -pyri mdin-4-one [sic] x
2HC1 x 2H[ er r§7G, leﬁbﬁg7.rﬂnﬁ¢wa29§r@g7-[nerth}'t3 [2-(4-(ReestdoxysBt bon) 5
67. 3,4,5,6, 7, 8- kdxahydsshehyIyt-hypigerdaibyl fe € NMpiRodyr £,,3 14,5 thieno-

di chl h 1) -1t lgh et 3 o
[|203 g]r gsr?%ydl) n- Jzzggg%%ﬁﬁﬁd)ﬁ ﬂf%%%%ohg%ﬁlﬁﬁg p%?lnﬂrygkgggs[zeeﬂr ]2(6:7 c

(deconposi jon) 1

3,4,5, 6, 7,8-Hexahydr o- 7- et hyl - 3-[ 2- (4- (2- cyanophenyl )

pi per azi n- 1- A%y et%f}llfp?r"fcﬁ)‘[ xaBhye EP'E?]'E‘ﬁitBhg‘[%@ (4F{2- _cyanophenyl) -
pyri m di n-4- one, pipkraatp-ploivit etbPl it{idoi 3 G 313 ,69thieno[2,3-d]-
3,4,5,6,7, 8- Hexalpydlimi&irliml-lmmb-, Smé Prilndy baiﬁblmzapleewl ) -
1-piperazinyl)ethyl]pyrido[4 :4,5]thieno[ 2, 3-d] -

pyri m din- e, i 167

3,4,5,6,7 g‘&g ”3 Q%@fn‘%&é@f 6’( el H’g'?f[f 8 (2pchlorophenyl)-
plpera2|nyl)etﬂy )e§h ]Qﬂ i Aof 2’ Zd ]thlen°[2 3-@yri ni di n- 4- one
ic] x 3HCL x 2IHP’€F-¥‘]—@n'rﬁe1°Piemgm?)Bing 292n1231éﬁ[56r1|5]7®

deconposi tion) 71.

4,5, 6,7, 8- Hexahyd; 5; §; 7nﬂdm¢ka8ydﬁb474maxﬁy£h31r@th-p§§&d1n- 2-yl-

ghgirazgﬁl )e} hybip afaﬂq{ﬁ)eéhyﬂl}g)ﬁlabg Jthienoj2, 30! m di n-4-one

X err n rr

72. 3,4,5,6,7, 8- %xgﬁl%ir‘g A ’f2°13 ég ﬁ §%r’r8f h%%ﬁp%ﬂ% H?ﬁ%%éo%)‘%

4-y|)-1-pipera2| %% Pldo[4 3':4, 5]th|eno[2

pyrimdin-4-one x 3HCL x 4H err]O, neltlng poi nt 266- 268[err]C

(deconposi ti di)y 3,4,936, 3, 84Hex6hyd>tHexabyell B -f-2rg 8 hyyrin24(41napht h- 2-yl -

35  1-pdyer aziinphpetdwirypyet Bl foyridof 4+ 5j’thli @']Qfxger?b ,3-d]-

pyrim din-4-one E gk ChiafRlalbnd 9031181 1490 Jf LI ELEL?? point4270-27200

3,4,5,6,7, 8-Hexa 9 A %x)- -[ 2- (4- pyr azi n-
fp g ; 4, 5] thieno[ 2, 3- d]

| - pi perazinyl) et
72. 3,4,5,6,7,8-Hexahydro-7-methyl-3-[2-(4-(5-methoxypyrimidin-
30 4-yl)-l-piperazinyl)ethyl)pyrido[4’,3’:4,5]thieno[2,3-d]-
pyrimidin-4-one x 3HCl x 4H,0, melting point 266-268°C
(decomposition)

1-
[s
(
3,
1-
X

73. 3,4,5,6,7,8-Hexahydro—7—methyl—3—[2-(4—naphth-2—yl—
35 l-piperazinyl)ethyl]pyrido(4’,3’:4,5]thieno[2,3-d]-
pyrimidin-4-one [sic], melting point 140-141°cC

74. 3,4,5,6,7,8-Hexahydro-7-methyl-3-[2-(4-pyrazin-2-yl-
l-piperazinyl)ethyl]pyrido[4’,3’:4,5]thieno[2,3-d]-
40 pyrimidin-4-one [sic] x 3HC1l x 3H,0, melting point 170-172°C
(decomposition)

75. 3,4,5,6,7,8-Hexahydro—7—methy1-3-[2-(4—tetralin-5-yl-
l-piperazinyl)ethyl]pyrido{4’,3’:4,5]thieno[2,3-d]-
45 pyrimidin-4-one [sic] x 3HCLl x 2H,0, melting point 285-287°C
(decomposition)



40 pyri m 8?9/3753& [sic] x 3HC1L x 3Herr]O nelting point 170-172[err]C
(deconposi tion) 75.

3,4,5,6, 7, 8-Hexahydro-7-nethyl -3-[2-(4-tetralin-5-yl-

1- pi perazinyl )ethyl ] pyrido[4',3' :4,5]th¢®no[2,3-d]- 45 pyri ni di n- 4- one
[sic] x 3HC17%.2Bl &3 ]86,7,8ektkalyydra-TtmaBhy REH[@F( 4 Gndan-1-yl dbemipeasi-t i on)
0050/ 47291 zin l)ethyl] yrl 4’ 37:4, 5]thle%5[2 333ﬁ-pyr1m1d1n 4-one

3,4,5,6,7, 8- Hexahyey 0-7-yipt ydd Ber
zinyl)ethyl]pyri E ? P%ﬁgl ﬁof\éf%irqu%%glfnéo 3%& S PdecomPOSITlonc)] X
3HCL x 2H err]O nelti ng7 poi nt 300 301[ err] C (deconposition) 5 77.
3,4,5,6, 7, ® féxaRyfr 25 mSr Hy¥atyqgro-7anebbetdrd ey { 4= (4 meghgry-4-nitro-5-
met hyl phenyl ) - | - pepey Etiemyll) el +tyddegrpzidpl Yet ¥ 11pysiddi4nad- :4,5])thieno-

[ 2, 3-d] pyri m di n{4; 9n@) pyraChin-Ldrer k] fcIed RERY, PRilRtng Lfoit? 0k} L2oc
(deconposition) (4Qc4; 051t10n? _ _ _
3,4,5,6,7, 8 Hexahydr o-7- net hy 3 [2(4 4-i soqui nol i nyl -
1- pi perazinyl.)ethyl]pyrido[4', 3 5]t hi enoJ 2, 3-

ool S SHE B3Ry a1 51 TRk ay I Mo BByt a by - isoauinBl Yekkimosi 1§ on)
15 79. 3,4,5,6, 7189Hee<mwéwtwtlmmgo[2 (X- (425r}’ebmgi243c loro-

5- et hyl phenyl) pypipidiaridnrphe efdid]] py BRAD[x'3H30; 4neblting point 290-292°C

t hi eno[ 2, 3-d] - pyragtéhgbsi+ang) x 2HC x 2Herr] O nelting point

293-294[ err] C (deconposition) 20 80.

3,4,5,6, 7,8 %Xaﬁ)’gr 57 ﬁ%tﬁ)é ayﬁé@-gggh d%ﬁ%t hQXYZ-methoxy—tl chloro-

phenyl) 1- plpera2|n%
[2,3-d] pyri m di n?2™ P]"‘EPY ‘i’ﬁyﬁdpﬁﬁ’r‘?’ﬂ[ﬁgé 5410 -

(deconposi tion) thiegq[2,3-d]-pyrimidin-4-one x 2HC1l x 2H,0, melting point
3,4,5,6,7, 8- Hexahydpmﬂcnmﬁégémpﬂ)s[ﬁi(m)4 qui nazol i nyl -
1- pi perazi nyl )ethyl ] pyrido[4',6 3 :4,5]thieno[2, 3-d]- pyri m di n-4-one

[sic]l x 3Hd g 4H%@r§]97, -hEkQﬂyd}‘H-”r mj% @Oi grr(h%cﬁ ,4-dimef ﬂ nposi ti on)

grlmdln 4-one

30 82. 3, 2 _4-
chl or ophef\fyIS) 1- B 8¥ &%ﬁlfﬁﬁz;r']y@érg g @'dfc’gé F}"lﬁl;:lcjg(fgmé%(?:rf?}%
(deconposi tion) (QQC@@OSltlon)

[2,3-d] pyrim di nlalén 1By rigmed

3,4,5,6, 7, 8 Hexahydro- 7- (4- chl or obenzyl ) - 3-[ 2- (4- ( 2- met hoxy-

phenyl) -1 -3 par.azi, ayb ) eihe-heyahefcl 7-mdt hh SH4-i[hi¢nof 293 rdkolinyl-
pyrim din-4-one &-é'f%r&‘zi‘?l&%éh@lfﬁ%}ﬂhagz; PO iy, 390 28ed &, 8L & -

(deconposi tion)
3,4,5,6,7, 8- Hexaﬁ?ﬁ%mldfm R f‘e3[T’fl(2f e het HERD prRHyig point 258-260°C
1- pi per azi nyl ) et 9??%‘9?‘?5}6'[12“ 3':4,5]thieno[ 2, 3-d]- pyri m di n- 4-one
x 3HO x Herr]O nelting point 295 297[err]C (deconposi tion)
30 82. 3,4,5,6,7,8-Hexahydro-7-methyl-~3-[2-(4-(3-trifluoromethyl-4-

chlorophenyl)-l-piperazinyl)ethyl]pyrido[4’,3’:4,5]thieno-
[2,3-d]pyrimidin-4-one x 2HC1l x 3H,0, melting point 311-312°C
(decomposition)

35 83. 3,4,5,6,7,8-Hexahydro-7-(4-chlorobenzyl)-3-[2-(4-(2-methoxy-
phenyl)-1l-piperazinyl)ethyl]pyrido{4’,3’:4,51thieno[2,3-d]-
pyrimidin-4-one x 3HCl1l x H,O0, melting point 290-2%20C
{(decomposition)

40 84. 3,4,5,6,7,8-Hexahydro-7-ethyl-3-(2-(4-(2-methoxyphenyl)-
l-piperazinyl)ethyljpyrido[4’,3/:4,5]thieno[2,3-d]}~
pyrimidin-4-one x 3HCl x H;0, melting point 295-297°C
(decomposition)

45



45 0058P29447291 26 85.
3,4,5,6, 7, 8- Hexahydr o- 7-i sopr opyl - 3-[ 2- (4- ( 2- met hoxy-

phenyl ) - 1- pi perazi nyl ) et hyl ] pyrido[4', 3" :4,5]thieno-
[2,3-d]pyrimdin-4-one x 3HC1 x Herr] @6nelting point 300-302[err]C
(deconposi ti@s) 354,5,80.,8-Hexahydro-7-isopropyl-3~[2-(4-(2-methoxy-

3,4,5, 6, 7, 8- Hexal Méﬁﬁy—l(-‘b bts2)RANEYhyS 1 r:(d‘b‘[(«lz .mem ¥nhieno-

phenyl) - 1- pi perazin i , o
pyri m di n- 4- one ﬁbi'ﬁ ﬁ;‘&l%l HXE OJn 3Héjftl ng b0| nlt §f4 %Jlnf[ e3r00] go2eC
(deconposi ti on) Mo Ltion)

3,4,5,6,7, 85-Hexahydro 7- (4- et hoxy) benzyl - 3-[ 2- (4- ( 2-

met hoxyphenyla)S | 3pkper&aZl By-Herahydjoeyri( deh #t r Y behz$] + 3 [@3q4 - ( 2-methoxy-
[2,3-d] pyrim di np‘ﬁeﬁﬁ:@)-[ﬁ-'[ﬁ.beiﬁaéﬂﬁﬂl)étﬁ&@ﬂﬁ)}ﬂddfﬂ"tBng4 Fithteno[2,3-d]-

278-281[ err] C (decoaRosidi0n) 1 3HC 0, melti t 214-217°C
3,4,5,6,7, 8- Hexa§ 8 °] S % (B RORRY

dr o- 74] et hyl -
phenyl ) - 1- pi pera |ny?31%? %LF)pgrl do[4',3":4,5]thieno[2,3-d]-
pyrinidin-Y one [sic] x 3HCL x Herr] O nelting %m nt 305-306[err]C
(deconposi ti 8y 204,>,89.,8- Hexahydro-7- (4—methoxy) enzyl-3-[2-(4-(2~
3,4,5, 6,7, 8- Hexahgdhoxyphedwile Rz eyl peraapnly 1 Bef iR 1(1dyE2do[4,3':4,5]thieno-
met hoxyphenyl ) - 11pi, ped fidiiiehhylddey 1edef 4  Bic14x5h1d)i @80ting point

[2,3-d] pyrimdin 0 [err] O, nmelting point
124-126[ erys] C (dgé}grrggﬁcfl(g#émz%éguénv

3,4,5,6, 7,78- Hexahydr o- 7 4amno)benz7yl-3 2- (4-(2- et hox

phenyl)-l-pl @raz"vﬁy?)%ﬂ('rﬁ —42-gf 3’E1H| ﬁéif'23'3L7(ﬂ(4 (2-methoxy-
pyri m di n- 4- one eaylk-mpgreﬁ@rlr)]e@hy%pyn@[ﬁm,ﬁt vgatrdeher? j5dl-
(deconposition) PPrimi@iln-4-one [sic] x 3HC1l x H0, melting point 305-306°C

3,4,5,6,7, 8- Fbxahngégmgds(l&-lghgnyl)propyl 3-[2-(4-(2-net hoxy-
phenyl ) -1 2? pera2| nyl )ethyl]pyrido[4', 3" :4,5]thieno[2,3- d]

pyrim 6 - gae Loyl & PHChKaRARI 0 BBk G ROLP1 3 Goqgetsrl
3,4,5,6,7, 8- mxaﬁ‘yahexm*(esu’ﬂhehyﬂ’a&ﬁr@&y‘PYélf@}(lzﬂpﬁabﬂ?w 37:4,5]thieno-
1-yl)-1-pi pera2| iyl ped lgygimididof #°ne3'[sdc ] x WESdoK2HM dpelting point
pyri m di n-4-one [13i4c126<°c2+d@éccxmﬁii{ie:rib}1®, mel ting point 306-307[err]C
(decorrposdg on) 40

3456 7.8 E%Ta yqrg g { HFi%g?QﬁLQEfQM%ﬁé3 § £2fif{4 (2-methoxy-
A A L o

306-308[err] C (d@@ﬁﬁﬁb@*Q1ﬁjﬁfe4§Slc] X HC ,0, melting point 280-282°C
{decomposition)

30
91. 3,4,5,6,7,8-Hexahydro-7-(3-phenyl)propyl-3-[2-(4-(2-methoxy-
phenyl)-1l-piperazinyl)ethylipyrido(4’,3’:4,5]thieno[2,3-d}-
pyrimidin-4-one [sic] x 2HC1l x 3H;0, melting point 301-302°C
{decomposition)
35
92. 3,4,5,6,7,8-Hexahydro-7-(3-phenyl)propyl-3-[2-(4-naphth-
l1-yl)-1-piperazinyl)ethyl]pyrido[4’,3’:4,5]thieno[2,3-d]-
pyrimidin-4-one [sic] x 2HC1l x 2H;0, melting point 306-307°C
(decomposition)
40
93. 3,4,5,6,7,8-Hexahydro-7-(2~(4-methoxy)phenyl)ethyl-3-{2-(4-
naphth-1-yl)-l-piperazinyl)ethyl]pyrido[4’,3’:4,5]}thieno-
[2,3-d]pyrimidin-4-one [sic] x 2HCl x 3H;0, melting point
306-308°C (decomposition)
45



0050/ 47291 ©050/47291 27 94
3,4,5,6, 7, 8 Hexahydr o-7- (2- (4-chl or o) phenyl ) et hyl - 3-[ 2- (4-
napht h-1-yl) - 1| - pi perazi nyl ) et hyl ] pyrido[4', 3':4,5]thieno-
[2,3-d] pyrimdin-4-one [sic] 2HC1 x 3H2?r] O nelting point
300- 303[ err] G4(d8cénpp&i1,8Hexabydro-95.(2- (4-chloro)phenyl)ethyl-3-[2-(4-
341 5,9, 11 & rexanugnan s 42 phepui s fol B yastbl I ) s revieno-
- pi perazinyl)e D 3 4L ; : [ n- : -one
[sic] x 2HCL x 3%%51%35(: g%wfiiln 4%3]}&! 532 §Igr %?g' %gl@%{’g point
3,4,5, 6,7, 8- HexaRydr d-7-1( -f‘ﬁ‘-"?@?ﬁe‘ §¥bhenyl ) et hyl - 3- [ 2- (4-
napht h- 1-y|5 -| - pi perazinyl)ethyl]pyrido[4',3 :4,5]thieno-
[ 2, 3-d] pyri mi9&i-n344 oheb [ &ibeHexaR¥Glo-7 -2 R phierjyd) ekl 14+ 34 29qi4Rhaphth-1-y1) -
254-256[err] C 13-PYperazinyl)ethyl]pyrido[4’,3’:4,5]thieno[2,3~d]pyrimidin-
3,4,5,6,7, 8- Hexalyghe- fsilcd- k42661 of @h?@?%])t@hgygéﬁit[ 39642980c
(2- met hoxyphenyl ) - 1- pi per azi nyl ) et hyl [ pyrido[4™,3": 4, 5?-
t hi enof 2, 3-d rimdin-4-qne [sic] x_3HCL x 2H err]Q neltin oi nt
304- 30%[e§r°] %E%/d ¢ b%f’tfi%ﬁ?l‘a‘?ﬁlfé’g.“(z‘“-hy r°xYlphenY1)ethgl-3-[2-(4-p
3, 4,5, 6, 7, 8- HexaR§EREN-A-1) nappiperRrziny &) ¢shv1dpyzidal {23 : 4,5 thieno-
met hoxyphenyl ) - | {Br ped Eniniplifies-hiHdney [ s o] 4 28C14x 51H,00i, emetting point
[ 2, 3-d] pyri m di n2d4emedcsi c] x 2HCL x 2H err] O nelting point
293-295[ err] C (deconposition) 25 99.

3,4,5,6, 7,48 Hexa ro-~7-( 2-henzoyl anm no)e |,-.3-[2-(4-
napht h-1 - yﬁ%) 5'? p?ygf%?'r}gﬁgggﬁ?‘fé&f%ag Z??%h.l&r%il’%‘?‘b‘(da?thyl-3-l2-(4-
[2,3-d] pyrim di nd ?‘B?mé‘ﬁ PeEYL bHCPRES B¥Yyethiti PYHGod4i g’ 24,51~
292-294[ err] C (dEREMRRILA Si-Edpyr Juidigpd-one [sic] x 3HC1 x 2H;0, melting
3,4,5, 6,7, 8- Hexahgint-304(-20beth z@ecamposd tdny| - 3- [ 2- (4- ( 2-
nmet hoxyphenyl ) - | - pi perazi nyl ) et hyl ] pyrido[4', 3" :4,5]thieno-
2’3-d 2o i'nélll[slic =1 - l —1- | I-- -(4-(2-

[202_ 20]4%r2|r°]n?:d(d3g4 ONes i;t isohi%?k?ﬁa b i?f' ﬂﬂﬂt@xllnﬂ'}éé}%}%, Ph_ (4 (2
3, 4,5, 6,7, 8- Hexa %%P 3Y E nze ﬁpgﬁ]aﬁb%lr)oe&i‘ly- 3PY5Lqof4(p3" 24, 5]thieno-
met hoxyphenyl ) - | Igi I VALY R HANOPSy FBHol 4 2HCL X HAy efplting point
[ 2, 3-d] pyri mi di n233oiRb°Fsi@dgcomppsctiqnpPH err] O, nel ting poi nt
182-183[err] C (deconposition) 40 102.
3, 4,5, 6, 7.28- bigxaby4l o,6/,7( 3= hexapdrany D0 Bt dni o \ebhy1-3-1 2- (4-
PRI RIRN 4 Re B v L i 10 T i

. 7 3= i -4-0ne"[sic 20, 'melting point
128-130[err]C (dé&?—@rﬁggaggjompdggition) ]6 Fﬁ 291

30 100.3,4,5,6,7,8-Hexahydro-7-(2—benzoy1amino)ethyl—3—[2-(4—(2—
methoxyphenyl)-l-piperazinyl)ethyl]pyrido[4’,3’:4,5]thieno-
[2,3-d]pyrimidin-4-one [sic] x 2HC1l x 3H;0, melting point
202-204°C (decomposition)

35 101.3,4,5,6,7,8—Hexahydro—7—(3—benzoy1amino)propyl—3—[2-(4-(2—
methoxyphenyl)-l-piperazinyl)ethyl]pyrido[4’,3':4,5]thieno-
[2,3-d]pyrimidin-4-one [sic] x 3HCl x 2H,0, melting point
182-183°C (decomposition)

40 102.3,4,5,6,7,8-Hexahydro-7-(3-benzoylamino)propyl-3-[2-(4-
(naphth-1-yl)-l-piperazinyl)ethyl]pyrido[4’,3’:4,5]thieno~
[2,3-d]pyrimidin-4~-one [sic] x 3HCl x H,0, melting point
128-130°C (decomposition)

45



28 103. 3, RPgPéfg?g}Hexahydr o-7-(4- phenyl ) butyl -3-[2-(4-(2-met hoxy-
phenyl) - 1- pi perazi nyl )ethyl ] pyrido[4', 3" :4,5]thieno[2,3-d]-

pyri m di n-4-one [SIC] x 3HA X H[err]O rreltlng poi nt 311-312[err]C
(deconposi tion)

104. 3, 4,5, 6, 298- Biekahyﬁir7oﬂ?ﬂ(é&a?p¥$biwl7)-bétmer!¥lpQu‘enl-n%rpiﬂt-iﬂéii§/+ryethoxy—

1- pi per azi nyl) et pehypyy-ldpiger82iny15kthy oA de{ d] pyti4visdithieno{2,3-d4-one
[sic] x 3HA x H§ fmﬁlﬂmehag st dn& 3¢ L4Ler rdéidldgc?mml -3120C
tion) 10 105. xahy 7- (4- met hoxy) benzy [ 2- (4- napht h-

1-yl)-1-piperazi és:etggjysll] pyrido[4',3":4,5]thieno[2,3-d]-
pyri m di n- 4- one %SIC; X 3HCI X H[err O rreltln poi nt 275 277[err]C
(deCOHDOSItIéH 6,7,8-Hexahydro-7-(4-phenyl)butyl-3-[2-(4-naphth-1-yl)-
106. 3, 4,5, 6, 7, 8- Eiepamm@n?loetmﬁ]rmthd&y‘) prEngl, pethigng-2,3-d]pyrimidin-
[2-(4-(2- met hoxypheﬂeyl[)siblpkpmazimthz);atﬂaﬂt]inyrb@lnrt 312-314°C (decomposi~
[4',3 :4, 5]thi engfdnp-d] pyrimdin-4-one [sic] x 3HO x 3Herr]Q

mel ti ng E?nt 297-298[ err] C (deconposition) 20

107.3,4 Hexahydr o- 7- ) et hyl - 3- pht

1-yl)-1-pi perlagrﬁyﬁ ? %dy@]‘ﬁ%?‘?’g%cle&y "3‘E 'X% “t%{yéﬁé d]hB (4-naphth-
pyri m di n-4-one PBs¥ 11&3‘@9%3“&)&%%@53931135{%&]@ ?6"] ieno[2,3-d]~
108. 3, 4, 5, 6, 7, 8- pegxahidiiro-4+o(e - phigriy k) 880/ | HaD 2-rjelitpygi potatn-275-277°C
yl) - 1- pi per azi nyl jetbmbogaxibde[ 4' , 3' 1 4, 5] thi eno[ 2, 3-d] -

pyri m di n-4- one [si c] x 2HA x 3Herr]0, nelting point 304-305[err]C

(deconposi ti

109. 3, 4, 5, 6, 3% a%ycrﬁ 87 5 L7y &ER{ "é‘*t["?xghphe“rylrheéhﬁl

yl ) - 1- pi per azi nyl pr p Qﬁn}é' )~A-B Q?ﬁaéﬂ'&? ) I}c/ﬁ]]‘]pyrldo"

pyri mdi n-4-one [[4i e}’ %@H@hlﬁn‘zﬁ[éﬂd]leyrmﬂmé pae nits 1302x 38k} ey P80,
(deconposition) mdbting point 297-298°C (decomposition)

110. 3, 4, 5,% 7, 8- Hexahydr o- 7- ( 3- benzoyl am no) propyl - 3-[ 2- (4-
pyrim din-2-y 8)7 3-pi peg a?Z'SHﬁla)(Qltl ﬁ&-ﬁlébdﬁtﬁé&lyl‘?)etﬂgﬁlih['ﬁqq naphth-

[13531(;]7%”]% (d&c ggols %%!pc 31 5 b py Th BY Ll 4725 LAS RYiBbor 2, 3-a3-

111. 3, 4,5, 6, 7, 8- H&%h’h’ﬁﬂ'ﬁ‘*ﬂ(‘a bHy| )“B&Wfq PORBE( W3 HAA5RF di n-
2-yl)-1-piperazinyl)ethyl)pyrido[4',3 :4,5]thieno[2, 3-d]-

pyrim di n-26 a08.33sk¢ch, &, 'Bl'ﬂGBexawm‘ﬂ]-QZ—mrt}i]ngtpplﬂl—[321—]-43ﬂ19‘-[:'3uﬂ('ﬁn—2—
(deconposi ti On) y45 1-piper@@%R{ #yekhly1)pyrido[4’,3:4,5]thieno[2,3-d]~ 29

112.3,4,5,6, 7, 1+ h i in o
(4-pyrimdin- 2 yl Hﬂycﬁrgr‘légl(]g f?leétﬁ;’;l gé??%[%bé%m né btnt 304-3050C

t hi eno[ 2, 3-d] pyr| m 80%%16%8“FS| c], nelting point 165- 167[ err]C

30 1059.3,4,5,6,7,8-Hexahydro-7-(2-phenyl)ethyl-3-[3-(4-pyrimidin-2-
yl)-l-piperazinyl)propyl)pyrido[4’,3':4,5]thieno[2,3-d]~
pyrimidin-4-one [sic] x 3HCl x 2H;0, melting point 302-303°C
(decomposition)

35 110.3,4,5,6,7,8-Hexahydro-7-{3-benzoylamino)propyl-3-[2-(4-
pyrimidin-2-yl)-l-piperazinyl)ethyl)pyrido[4‘,3':4,5]thieno-
[2,3-d]pyrimidin-4~one [sic] x 3HCl x 3H;0, melting point
125-127°C (decomposition)

40 111.3,4,5,6,7,8-Hexahydro-7-(4~phenyl)butyl-3-[{2-(4-pyrimidin-
2-yl)-l-piperazinyl)ethyl)pyrido[4’,3’:4,5]thieno[2,3-d]~
pyrimidin-4-one [sic] x 3HCl x 3H;0, melting point 317-319°C
(decomposition)

45



5 113. 3, 4, 5, 8953944723y dr 0- 7- acetyl - 3-[ 3- (4- (2- met hoxypheny! ) -
1- p|pera2|nyl)propyl]pyr|d0[4 3':4,5] thieno[ 2, 3-d] -
pyrimdin-4-imne x 2HCL, rreltlng poi nt 265-268[err]C
114. 3, 4,5, 6, 7, 8- Hexahydr o- 7- acet yl - 3-[ 29 4- ( 2- met hoxyphenyl ) - 10
1- pi per azi nyh)prepylf}ml,m 8ofdxald/drd~3}{ b+ phajezhdxd] phenyl)ethpy+3+p2di n- 4- one
§1§H3§14x52§[§rg] 4Pt i 1@G nPOLYL ) :i(a ﬁ@:?gm,hgeth dpyzidold: 37:4,51-

ny. o
azinyl)ethyl]pyri o 4 [dzrg § é%ﬁdf T Lscrat 'Eé m@ Egint 165-167 ﬁ
poi nt 168-170[err]
116.3, 4,5, & #18- ﬁe&a—’mﬂiﬂo BrHgzahxdrosTFacew (3-ldr hdx{pmeppxyphenyl) -
1- pi per azi nyl ) et hybipsmrazdoyd) popyd, 1Pyrhdeinb],3,'34dpithieno[ 2, pydl+i di n- 4- one,
mel ting point 179y#im{i@Eim-UCiAdne x 2HC1l, melting point 265-268°C
117.3, 4,5, 6, 7, 8- Hexahydr o- 7- benzoyl - 3-[ 2- (4- ( 2- rret hoxyphenyl ) -

1- pi per azi nyl,) et I S|t |n 4-one
B o B A ng%—%-% e sl
118.3,4,5% 7, 8- SZ ¥4 her 1P§r ﬁrﬁl*ih

1- pi per azi nyI )et RYF }pidinddfane 3x :241Cd) t‘h?’&‘i’o[ pe tH}g P°1nt 264v487fF di n- 4- one
[sic], nmelting point 195-197[err]C 30

119.3,4,5,6, 118 Hexwyainq-azﬂbﬁmmﬁo-s [ 2= (4= (@ riefhekyplitnyil) = 1-piper-

1- pi perazi nyl ) et Q¥Ui %ﬁ y]?’ld 45] fa“'-@“?{éin%nglz 3- d1pyrlﬂﬂiirm4i'o'ﬁe4 one
[sic], neltdng pale r%‘%’%oa.% Ff‘%ﬁ ecorrp05| on)

, 7,8

120345 rrethyl 3[2(4(2 rrethoxy-

phenyl ) - 1- p|pera2|nyl)ethyl]pyr|do[4 3': 4, 5]thieno-

[ 2, 3-d] pyri mldPrn344ohed/ 7n@|-ﬁ?ﬁ@h)rﬂ}‘|qn7 E?%tnbﬁ'f[—é?r}é‘rﬂ-methoxyphenyl)-
121. 3,4, 5, 6, 7, 8- Hepapgrchrzinyl eyl HoFrhddi ©X)3 ‘34 2] tHid> [12eBRAXy- 40
phenyl ) - 1- pi per apiypyhicetayl-bpy | i k[t4 ng3po thib]1t7oi-engec

[ 2, 3-d] pyrggmi di n-4-one, nelting point 135-137[err]C

122.3,4,5,6, r 4- -
1°pi per az nyﬁygl,gp p> ﬁj Pl Haxilhyyc!r:? 7Lt1>%.1| ?#1,3”'['?2 gﬁg; lh)axyphenyl)—
pyri ni di n- 4- one, MBER llh? 3%14191’8'6 gEf |3 4,51t (#73991-

30 123. 3, 4, 5, eyvusldqekéhyaeox[%iqlmcnéw hmelying geiipsr 483 ThATPC

prop- 2-yl ] pyri do[(decatpakiflithy eno[ 2, 3-d] pyri m di n-4-one [sic] X 2HC1
x 4H err] @s nel ting point 242-244] err] C (deconposition) 5

124I 3efa§|g |71)1§r|3'e¥a§)/61 ﬁBZE{@EL fo%L%eﬁélo;ﬂl?-’z? thfwxp.imL)l- D= 4 one
X gH?j X BH{erP] %an%‘? auiq?’ééet yllé’(ﬁlllb eroi 4 5‘? hler( egorrpga tion)

sic], me 1ng p01nt 195- 19

[ eno[ d] pyri M ting

*<. .

30 119.3,4,5,6,7,8-Hexahydro~7-benzoyl-3-[{2-(4~pyrimidin-2-yl)-
l-piperazinyl)ethyl]lpyrido[4’,3':4,5]thieno[2,3-d]-
pyrimidin-4-one [sic], melting point 130-132°C (decomposi-
tion)

35 120.3,4,5,6,7,8-Hexahydro-2,7-dimethyl-3-[2-(4~(2-methoxy-
phenyl)-l-piperazinyl)ethyl}pyrido[4’,3’:4,5]thieno~
[2,3-d]pyrimidin-4-one, melting point 176-178°C

121.3,4,5,6,7,8-Hexahydro-7-acetyl-2-hydroxy-3-[2-(4~-(2-methoxy-
40 phenyl)-1l-piperazinyl)ethyl]pyrido[4’,3’:4,5]thieno-~
[2,3-d]pyrimidin-4~-one, melting point 135-137°C

122.3,4,5,6,7,8-Hexahydro-7-methyl-3-{1-(4~(2-methoxyphenyl)-
l-piperazinyl)prop-2-yl]pyrido[4’,3':4,5]thieno[2,3-d]~
45 pyrimidin-4-one, melting point 184-186°C



10 C NEasuP@r?gt{t“&m‘r eceptor binding Preparation of the

receptor-bearing cell nmenbranes The receptor binding studies were
carried out with nmenbrane 15 preparations obtained fromcell cultures of
t he human enbryonic ki dney cell 1ine3®93 (HEK 293) into each of which a

specific 42B0oBeA} B, 6 £odpHeralydtoHid -( AskEphAh-N5¢T1B-mwipelraeAdyY )4 s cl oned
and is pernanent byogxmmwldo?@ ,JBra4Gehtriery[e, graypydimiBRL 4 1640 [aRdi UM

(Life Technol ogi gsyye afidistingnabLye GARLaLARY (HO%hssal: ioa) serum
(FCS), 2 mol /1 [s}c futamlrrllg aJ)d‘y y Ge(netlcﬁl 8T
cells were i ncubat ed |n atra st ack under alr/5%qurr] |n an

i ncubat or & 13%p&rf1 & 6.7 WFP“"‘]&Y%ﬁrﬁGBB%lTﬁJT{@I‘Mefz'd‘Fe"@é’P‘VEh%\"/}a)él)'
obt ai ned. The celtpipsragsimy 1y heepyleirychdd( 4 oih:¥hélthilenn({@ ,Jedtel s using a
buffer of the pi® i Ddd Mg -0aepoOSIHAIOR: 3EADmBLSiperpdintetyo+rozesi n 10 ny;

EDTA 4 ng, Eqaegg,gpc;g,tlgg) 200 mg; KHerr]P(J err] 200 ng; NaZHPO4 1.15
g; Nad ; 4. The cell suspension was pelleted [|acuna]

resuspende ' becco S sphat e-buffered saline (PBS) and the 30 cell
density wa’édo §dj u 88‘1{%“%{%88? VERE g’ fter renewed pel l eting, PBS
was replaced by the sane vol unme of ice- cold l ysis buffer (5 mml /I tris;

10% gl ycer ol Prpperatiorad the utreepdostbedming cell membradedi n. The | yzed

cells (= nmenbranes) were stored in aliquots in liquid nitrogen until

used in recepi@r rbE&EHAYI bIhHThEStudis Sret iYLl e@foRAGR LRI RRAA0EON Was

used to d%?%ﬁ&ré& ¥ %@ ed &8 tE0a ltug ﬁ &P% %r?%%&gbﬂgcto
B

the inventio oW a anman
5-HT[err], 5 g¥rge glge 5%% %%L”é’%gpeisseqfcilﬁlgl oned
cell lines. SeroR@’éb‘btRﬂceﬁFﬁﬁlwgﬁaV‘ HT“”‘Fh R RToPSBT RN g Staapes
were carri ed andt i npermdnemhity oawprles48dt ubes whi ch contained the foll owi ng
conponents: 0050/ 47291 31 -
50 [err]l f rhectesd MSI;W il RBRET D60 GRASEAL iﬂﬂeo'i‘ﬁclfu%logles

O O WEASHT SRR gﬁiio(fé AN io%asf%?lbe; Elsein>frd 1 bl nfb/1

2Rz
unl abel ed ser ot onin i nal 0 defer 9 or
nonspeci fic WisAdil g~ 400 mg/ (f%f r-F 1’”‘%)f'4 nﬁ?%n sHeh8i on of

t he appropri dibeubaceptior a traY stagkppper vﬂltrkf5§ BPotie ancHruhtosf aboly C

[err]g/tube until a &§(inepn$|mafolagdrobf gmldsswhstdgrained. The cells

([ 3H] 5- cardmxaredohéy pictEicRed lfrom theSe@lurfeoebbélld Bsdng &5l fdrr e€epher s

or [err]H 8- hydngwysd compos:LtJ.orp'r QRbAAL H Pt 13k (SyPei PPAT Imd;0EpBRHT1A

receptors. Thefi- EG 2oo %%énﬁé,%t xf% %od % " agild, gf‘“fgs g¥ehkbic1

adj usted to o I?‘E % &spec ci{e

6 g; p e c 1 suspen51on was' pelleted [lacuna]

resuspended in Dulbecco’s phosphate-buffered saline (PBS) and the

30 cell density was adjusted to about 108 cells/ml. After renewed
pelleting, PBS was replaced by the same volume of ice-cold lysis
buffer (5 mmol/l tris; 10% glycerol; pH 7.4) and incubated at 4°C
for 30 min. The lyzed cells (= membranes) were stored in aliquots
in liquid nitrogen until used in receptor binding studies. One

35 aliquot of each preparation was used to determine the protein
content.

The compounds according to the invention show a high affinity (K;
[sic] = 30 nM) for human 5-HTip, 5-HT;p and 5-HT;p receptor types
40 expressed in cloned cell lines.

Receptor binding assay

The receptor binding studies were carried out in 1 ml macrowell
45 tubes which contained the following components:



15 The assay
tris 6.057 g;
1.96 ny.

QﬂEQQﬁ7%%ﬁ4 7.4) has the follow ng conposition (per liter):
CaCl[err]x2H err]O = 5.88 ¢g; ascorbic acid 1 g; pargyl i ne

The assay mixture was incubated at 25[err]C for 30 mn and

then 20 filtered through fiberglass filB&rs (Whatman G-/ B) using a cel

harvesting appar &0ugl (&kaiheonpsarghistante! {erarisus m&i&@rﬁu&ns fo’i tO 9

m of cold buffekcompbeifidd fedsiRdentsXed s p?ic'o@t hid ) 'b%@

in each case,
shaken for 1

S %hlggeig

hour and t%
count er (V\al | ac) OFTRR"S cﬂ&égupb % §OREFRL subj ected to |terat|ve

nonl i near

gressi on anal ysis using the statistical analysis system
(SAS), whi ch 5 s 200spihidfamembréie susGANDL g agff aiedesmrodrddtbyrddupgor and

Rodbar d (Anal suBtgpdanmthl@7prdZiin 88681t ofN@000iPAtdbkl On constants
(K[err]) 30 have been indicated in nnol/I. 35 40 45

0050/ 47291

3-substit teJ 3,

g %1 ff8r le nd solxat %1 (égghs arboxamlgotryptamlné

t hi eno[ 2, 3:%)] pyr i‘Ar G hef Fer 53? SFﬂé fEﬁQﬁEFSI? or [3H]8-hydroxydi-

15

20

25

30

35

40

45

propylamlnotetralln (8-OH-DPAT) for hSHT1A receptors. The fi-
nal concentrations of the radioligands were adjusted to
3 nmol/l and 0.3 nmol/l respectively.

The assay buffer (pH 7.4) has the following composition (per
liter): tris 6.057 g; CaCl;x2H,0 = 5.88 g; ascorbic acid 1 g:
pargyline 1.96 mg.

The assay mixture was incubated at 25°C for 30 min and then
filtered through fiberglass filters (Whatman GF/B) using a cell
harvesting apparatus (Skatron) and the filters were washed with
5 to 9 ml of cold buffer. The filters were mixed in scintillation
vials with, in each case, 5 ml of Ultima GoldxR liquid
scintillator (Packard) and shaken for 1 hour, and then the
radioactivity was determined in a beta counter (Wallac). The
measured data were subjected to iterative nonlinear regression
analysis using the statistical analysis system (SAS), which is
similar to the LIGAND program described by Munson and Rodbard
(Anal. Biochem: 107, 220 (1980)). The competition constants (Ki)
have been indicated in nmol/l.

i qin I g*ﬁ
SRl S B T

A



0050/47291

[err] 15 ere Rlerr] is hydrogen, Clerr]-Cferr]-alkyl,
acetyl or benzoyl, a phenyl al kyl Cerr]-CJerr] radical, the aromatic
ring being unsubstituted or substituted by hal ogen,
Jerr]-derr]-alkyl, trifluoronethyl, 282 hydr oxyl

Cerr]-Cerr]-al koxy, am no, cyano or nitro groups, g’l/ymw"
napht hyl al kyIWeC[:F { ;(err] radical, a phenyl al kanon ’j ”H ’&
a phenyl car banoyl a C2 radical, i t bei ng possible for“the ® henyl

to be substituted by halogen 25 R2 is phenyl, pyridyl, pyrlnldlnyl or

pyrazinyl , LﬁeaCh af 3-substitifteahs) s, mmsubsthéxalﬁ@rebyﬁm&@ @I'-40;h-

trisubstitdted b¥hieno[2, jﬁﬁ]?gﬁﬂmfﬁfﬂgsdegiéﬁﬁﬂveckﬁrEA %h
trifluoromethyl, trifluoro oxy, hydr oxy err %ferr] al koxy,
am no, nonomnet hyI am no, di nmet hyl am no, cyano or nitro groups, and
each of which may be fused to a 303 bénzene n eus which may be
unsubstituted or nono- or d|5“b5t<cﬁi ed Py halogep atons,
Cerr]-defg]-alkyl, hydr |, ﬂoronqatl;zyl

Cerr]-Cerr]-al koxy, amno, ™ ni tro groups, andipay contain

1 nitrogen atom or to gNS5¢ s {’] ring which may contain 1-2
oxygen atons, 35 rOT may be substittted by a phenyl-Clerr]-Clerr]-alkyl

or -al koxy group, it being possible for the phenyl to be substituted
by hal ogen, a nethyl, trifluoromethyl or nethoxy group, A

is NH or g oxygeheagtom 40 B is hydrogen or nethyl, C

i s hydrogen, net hyI or hydroxyl, 45 X is a nitrogen at om

0050/ 47291 er r]
CH [err]-CH err] ﬂ dg E%If e 1krY 1 0rrr pepgpyL. a phenygﬂ k¥ils' a
nitrogen atom catBo TAEGRE t(lfﬁ aF r&@ﬁ ing “ns‘IbStlt‘ﬁ'@gsPBI e for

the |inkage bet \Aéléﬁs“/*%dzbt’oh#é’%ndoﬁ‘im% -agkyl, trifluppemethyl, and n
is 2, 3 ora¢4, hydroxylan@it®e-adkpsy ol awjincal tyatolcar atiedo sptdupst, her eif .a 10
2. A conpound asnephilichlikylctaion tadidr,eianphenylalkanBhérd,l-ch Sramiday! or
ethyl, isopropyl a pe&lcardtRsy1aB8AZY¥) radical, it beﬂB@eﬁgé Wre $YPSEne
phenet hyl, phenyl to be substituted by halogen,

25 R? is phenyl, pyridyl, pyrimidinyl or pyrazinyl, each of
which is unsubstituted or mono-, di- or trisubstituted by
halogen atoms, C;-Cq-alkyl, trifluoromethyl, trifluoromethoxy,
hydroxyl, C;-Cy4-alkoxy, amino, monomethylamino, dimethylamino,
cyano or nitro groups, and each of which may be fused to a

30 benzene nucleus which may be unsubstituted or 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 may contain 1-2 oxygen atoms,

35 or may be substituted by a phenyl-C;-C;-alkyl or -alkoxy
group, it being possible for the phenyl to be substituted by
halogen, a methyl, trifluoromethyl or methoxy group,

A is NH or an oxygen atom,
40
B is hydrogen or methyl,

C is hydrogen, methyl or hydroxyl,

45 X is a nitrogen atom,



' 005 472 1
15 /4%

- met hoxyphenyl , 1-naphthyl, pyri
2- met hoxy- 1- napht hyI 2 net hyl - 1- napht hyl , n] MHM%
atom 20 X is a nitrogen atom
25 z is a nitrogen atom carbon aBdm or CH, and n is 2 and
3. 30 3. The Use of GHzofiaufid: aSHetCRarEH i or lHai-08, 1-2 for producing
drugs. 4. The use as clainmed in claim3 for the treatnent of
dlepreszi on ¢ imdsr al ai@ebgansaeéﬁrsca:%‘én atdin nor-”@ﬁ use Fﬁfag(?%Q ound as
clainmed in clains
6. The use. as cl ai 1§P+ airm éﬂev\;h:ér}kea he é‘g ectlve sZeAr o‘?g’ ﬁ%“ble
ant agoni sm1s suppl e H’fled by inhibition of serotonin reupt ake.
45 0050/ 47291 3- Substituted _
pyrido[4', 3': 4, 5landi end$ 2,33dppy4i m di ne derivatives, the preparation
and use thereof 5 Abstract 3-substituted

3,4,5,6, 7, B- hexaludr opyriidalid1oficdr 5] kBheRea sahs SeilRy.m di ne

derlvatlvefoof the formu [err]

2. A compound as claimed in claim 1, wherein

R! is methyl, ethyl, isopropyl, benzyl, subst. benzyl,
phenethyl, subst. phenethyl,

15
R2 is o-methoxyphenyl, l-naphthyl, pyrimidin-2-yl,
2-methoxy-l-naphthyl, 2-methyl-l-naphthyl,
A is NH or an oxygen atom,
20
X is a nitrogen atom,
Y is CHy-CH;, CH,-CH,
25 Z is a nitrogen atom, carbon atom or CH,

and n is 2 and 3.

3. The use of a compound as claimed in claims 1-2 for producing
drugs.

30

4. The use as claimed in claim 3 for the treatment of depression
and related disorders.
35

5. The use of a compound as claimed in claims 1-2 as selective
5HT;p and 5HT;, antagonist.

6. The use as claimed in claim 5, where the selective serotonin
antagonism is supplemented by inhibition of serotonin
reuptake.

40

45



15 V\/nereoosoml.%[zgrlr] I's hydrogen, Cerr]-C err] al kyl, acetyl or
benzoyl, a phenylal kyl 20 (Jerr]-Cerr] radical, ﬁ I‘)er ng
unsubstituted or substituted by hal ogen, C[ err] ﬁlmﬂme“ﬂu I|I I

trifluoronethyl, hydroxyl, Cerr]-Cerr]-al koxy, amano,. cyan® of nit
groups, or is a naphthyl aI kyl Cerr]-Cerr] radical, a phenylal kanone

C2- G3 radi cak-_ghps AR pyridd@ r,bgm.)yl ajjﬁengﬁr?ddﬁ%mi&nﬁee' ng possible
u

for the phen 5 stituted.b I's phenyl, pyridyl,
pyri ni di nyl %)érgrwar‘%%eﬁsyl %Hea%ﬂe gy %ﬁ?g € Eﬁ‘r%‘i%ft ituted or nono-, di-

or trisubstdtuted by hal ogen atons, Cerr]-Cerr]-alkyl,

trifluoromét Apktradt f 1 uor omet hoxy, hydroxyl, 30 CJerr]-Cerr]-al koxy,

am no, nonomet hyl am no, di et hyl am no, cyano or nitro groups, and each
of which may be fused to a benzene nucl eus whi ch may be unsubstituted or
nono- or di sdp8ePstitatesy 3 hhd der - 8-hexahwsiropyeidq L4C[8r ¢} - &) tyilenohydr oxyl |
trifluoronet i@l 3-dmmipi@iee rderdiviokyes of ahenformylana@ or nitro groups, and
may contaijg 1 nitrogen atom or 35 to a § or 6-nenbered ring which may
contain 1-2 oxygen atons, or mad be sybstitutethby a

phenyl -Clerr]-Cerr]-al kyI or -al kpxy gr(®dp, TtX betn@?possible for the
phenyl to be substituted Ay met hyl\ _{rifluoronethyl or

nmet hoxy group, 40 A ks NH orl an/ Xxygen at om B is hydrogen or
methyl, ~ 45 C  is hydrogef, "aéthy ot hydroxyl ,
15 R

where

R! is hydrogen, C;-Cy-alkyl, acetyl or benzoyl, a phenylalkyl
C1-C4 radical, the aromatic ring being unsubstituted or
substituted by halogen, C;-Cy~alkyl, trifluoromethyl, hydroxyl,
C1-C4-alkoxy, amino, cyano or nitro groups, or is a naphthylalkyl
C;-C3 radical, a phenylalkanone C;-C; radical or a phenyl-
carbamoylalkyl C; radical, it being possible for the phenyl to be
substituted by halogen,

20

25

R? is phenyl, pyridyl, pyrimidinyl or pyrazinyl, each of which is
unsubstituted or mono-, di- or trisubstituted by halogen atoms,
C1-Cy-alkyl, trifluoromethyl, trifluoromethoxy, hydroxyl,

30 Ci1-C4-alkoxy, amino, monomethylamino, dimethylamino, cyano or
nitro groups, and each of which may be fused to a benzene nucleus
which may be unsubstituted or mono- or disubstituted by halogen
atoms, C;-Cy-alkyl, hydroxyl, trifluoromethyl, Ci1-C4-alkoxy,
amino, cyano or nitro groups, and may contain 1 nitrogen atom, or

35 to a 5- or 6-membered ring which may contain 1-2 oxygen atoms,
or may be substituted by a phenyl-C;-Cy-alkyl or -alkoxy group, it
being possible for the phenyl to be substituted by halogen, a
methyl, trifluoromethyl or methoxy group,

40 A is NH or an oxygen atom,
B is hydrogen or methyl,

45 C is hydrogen, methyl or hydroxyl,



