; stuvwxe3e; \;t>6T\ _-1_ Thi enopyranecar boxam de Derivatives The invention
rel ates to thienopyranecarboxam de derivatives, to pharnaceuti cal

conposi tions containing themand to useg_for such derivatives and

conposi tions. BACKGROUND OF THE | NVENTI ON US 5403842 and it conti nuati ons.
in part (US 5474994 and 5605896) cl aim heterobicyclic derivatives bearing
substituted phenyl pi perazines as basic noieties linked to the heterocyclic
ring by a_yariety of spacer groups. Anong said derivatives, conpound A

( Exanpl e ﬂ‘}_mﬂeﬁrmﬁ@rbmayud&Dsrwame«svant interest due its very high
urosel ective activity, Conpound A in fact, is endowed with good affinity
for the a,,, adrenoceptor and is able to selectively inhibit contractility

of the pr atic ureth in a_dog nodel wthouyt substantial effect on bl ood
_ pressure ?ﬁ%o ar Bfi'o%_.reizﬁesal °, ﬂ(}irl? Wé%%gﬁl”f ‘?Ieﬁ’éfflab‘?& 2@16{3%%_1?@9&‘2‘381@ (
1997). 7- &mﬁaﬁﬁ@@ Rn@irn@ HRAPMIAD 13esCRF RRY kA EatREd &c@é&np%}otsﬁ'ons. -
N, cu- am noal kyl am des are conpounds not yet reported in the ﬁlterature.
This invention.is directed to the new structural class of the N substituted
phenyl - N, w (5-substi t ut ed- 7- oxo- 7H _ o
t hi eno[ 3, BA @K ENTRORIHEANVENT8OKY! pi per azi nes. Conpounds of this
class are endowed with enhanced selectivity toward the a, adrenergic
recept or i 1.l i . o \d i ’ 1.kaor _exanpl to
Compound K SATRY2UEE e Coi AR BRATLS oot ORI ol e GBI B
ur et hra aderivaives | bariagt sutistivuted) ghewdpipegzinkoos pags Sthottied NigkedCld thé Y.
profile sggsests.the 3?fe use of _the conmpounds of the invention in the

t her apy of CGHSYFRC PG PYs§ YaPowesl SRCHTHEOHBEINORg ¢ \HerivaiEtes srRmnmmna o

‘beni gn pr gstahd ' ATE B { el t her: - ho i sL.ract
A A Pt b L g P A R S
dysfunct i érerdutd B), in fact, imertdowwet! vathdepodfaffadtysfonts agj adretbeapbtohati/pabensi ve
activity. SUNiVIARY.OF THE.LNVENTION I n one aspect, the inyention is =
directed f Ste%w Vr‘?‘g’ol?rﬁgt %cfnl-rl%‘t‘%logl}gﬁ? PRRBHe M %ﬁa i“g 2 4RE el W ‘;{}’811‘0%}1%%91]1“3&

pol yhal oalekitt @ B1dBd pRssire (BBorkdiYA . etal KOXaharmalof }s%rml 0%y 1. fyrenexy or
trifl uor omet hanesul phonyl oxy group, each of R= and i ndépendent [y

repr esent §1%¥97ydr ogen or hal ogen atom or an al koxy or pol yfl uor oal koxy
group, and nis O, 1 or 2. The preferred aryl group R is phenyl, the
preferred cycl oal kyl group R is cyclohexyl and the preferred pol yhal oal kyl
group Ris trifluoronethyl. Thqopreferred al kyl groups. R, are | ower alkyl

- groups having from1l to 4 carboj atonms, in particular nmethyl, the preferred
al koxy groups R are | owertsaikexy Qups, i n particular nethoxy; the
preferred pol yfluoroal koxy grgups are trifluoromethoxy or :
2?:2-trifluoroethoxy graup Rpi's~preferably a hydrogen or fluorine atom
and R3 is preferably a EEEE chl orine atomor a 2,2.2-trifluoroethoxy
group. The preferred val Ue ' NS S

N

7-Oxo-7H-thieno(3,2-b]pyran-3-carboxylic acid and its N,w-aminoalkylamides are
compounds not yet reported in the literature. This invention is directed to the new
structural class of the N-substituted phenyl-¥' @-(5-substituted-7-oxo-7H-thieno[3,2-

b]pyran-3-carbonylamino)-alkylpiperazines.

Compounds of this class are endowed with enhanced selectivity toward the ¢, adrenergic

receptor and improved in vivo uroselectivity with regard, for example, to compound A,



3 _a a UuUN ~'j~ The invention also includes the N oxides and
pharmaceutical ly acceptable salts of these conmpounds. The invention further
provi des pharmaceutical conpositions comprising a conpound of Fornula I or
an N-oxide or pharmaceutically acceptable salt of such a conpound in

adm xture with a pharnmaceutically acceptable diluent or carrier. Such

phar maceuti cal conpositions may optionally further conprise an

anti cholinergic nt, for exanple one or nore of tolterodine, oxybutinin,
dari f enaci i AR #iéecknen Fimptien pherostaic wisdrhand wgpéew actiiey indesesringon i s

directed ty f gt;:.p t] tions.(including noradrenaline
nedi at ed qo%?? %%%%ﬁé?ﬁgf&g e'u?§§#$§&%%§&|%§é?ﬁhPﬁhar§h?%BEPPW% |%€#Fve|y
pr event i ngnsaitdncianthe ahérapnof (Obtlvtive syHBSHREf ahd Youddif @EtarN Grabl 80Fdine

one or nore sel ected conpounds of Forrul a |

pressure),, all by adm nisterin
to a nama‘?entgnn8¥%ﬁf1ﬁgllyé’emi% BPH):nie theothesapyhof lavegrnemnary rragh symptomts or

anount s ef Ve 4for g Se....l.n vet anothe spegt, e

i nvention (ng%si)raglgtlg(}h% (IE)}?e ; h%%g %en%] goc & rqfél%%w tf%cgélgf%f@mpnb@%fﬁbéul ng
to the enwitmmeidt effects aisdcinrderittoliypotedsi¥e abvifyhe extracel lul ar medium (or
by ‘adm ni stering to a mammal possessing said receptors) an effective anount
of a conpound of the invention, in this way relieving di seases associ at ed
to overactivity of said receptors. DETAI LED DESCRI PTI ON OF THE | NVENTI ON
All pat entSUMMARY OFPHECENVENTION |iterature references cited in this
application are incorporated by reference in their entirety. The adrenergic
ant agoni stinwnaatjedt, the i@bertida is aHRWNGT RS df%ﬁﬁﬁﬂa@ renders them usef ul
as agents acting on body tissues particularly rich in a,-adrenergic:
receptors such as prostate and urethra. Accordingly, the anti-adrenergic
conpounds within the inven¥ion, established as such on the basis of their
receptor binding profile, n be useful therapeutic agents for the '
treatnment, for exanple, ¢f ition problens associated with obstructive
di sorders of the | ower i ract, includin~ but not limted to benign
prostatic hypertrophy BBPH? -4 BPH is a progressive condition, which is
characteri sed by a nodul ar ;geﬁng\gj ostatic tissue resulting in
obstruction of the urethra. S| resul t ‘Tﬁﬁincreased frgguency of
urination, nocturia, a poor urinary streagd&hd hesithhncy or delay in
starting urine flow Chronic consequences of an i nclude hypertrophy of
bl adder snooth muscle, a deconpensated bl a N i ncreased incidence
of urinary tract infection. The specific bidchem cal’;?2 histol ogical and
phar macol oghe&ain properties of a prostate adenona | eading to the bl adder
outl et obstruction are not yet known. However, the devel opment of BPH is

consi der edr P P8RRvI n for the ageing nmal e popul ation
&yBay I%Eﬁ%%lﬁaﬁe&gggjﬁgﬁ,

--BPH i s observed in approximte mal es over the age of 70.

Currently;pti j f choij for treat, PH is

sur gery. ” RS Sn A SRG, 2 ohEoMRONL Bod SRR The b oV A . The
li'm tation f rgery for treating BPH include the norbidity rate of an
oper at i ven%lf g(? ggiljiragﬁirjflii RS Pﬁi?%@erﬁ,greﬁ‘@rz%?@ giogen o g"fﬂ@@?ﬂ’ iR gt alkoxy or

obst ruct i violafubrodlkétyedroms, aadnpt ons, as wel | as the high cost of surgery. a
=Adrenergi c receptors (McGath et al., Ned. Res. Rev. 9, 407-@B3 (1959))
are speci fi & 0)ewroreceptor proteins |ocated in the peripheral and central
nervous systens on tissues and organs throughout the body. These receptors

are inport 1 r i i @l .qai cal ,f.unct,ions, an
fhis P opr o ptinca e gt ROB phehyl: B pRe DIVRLA SRS R AEIORAG) B
a- adr ener giite mfggg) helykalpakyl gteveRojsarflovemetiye TiasprefDred dies .oréupa Ry laes
i ncl ude cIBujdi e henoxy.be 'ariiiqf and prazosin, terazosin, alfuzosin:
doxazosi n. -t é*%'ré"@%%f%ﬁp? ?‘E‘%B%{}‘%Péw i Fﬁfg%l? AIORSH §hpartigalah sedilnde prefemsd
decongest adlkgxy afeuRPRACAr@NiclenCalkbiealbi Ghalehh: A efAL LIPS

- ner.gi(
can be broken_down into two distinct cl asseés: ggonlsts f@ﬁ%ﬁi?&%égand
naphazol i nePlxftecragisenys geopps Jhiash thflwiromethoxy ec & Ditrifindrovhbkp rr@pepRy tis es

(phenoxybanean g e BbE B Rhon ShER, ST ELs Rniinctadiann-aim ol osi n

ar e ant agonk 2tsiriflustietioxggrodpo The pekeridde atfefteed & ©f nor epi nephrine. Many of
these drugs are effective; but also produce unwanted side effects (for
exanpl e, clonidine produces dry nouth and sedation in addition to its

anti hypertensive effects). The above reported agoni sts are sel ective for
the a_ adrenergic receptor whereas npbst antagonists are selective for the
a, adrenoceptor, with the exception of tansul osin which shows a rel evant
affinitv also for the 5-HT,,~ receptor. Many of the cited a, antagonists
are currently used for the




-5 therapy of BPH but, due to their poor uroselectivity, they are liable to
cause side effects of cardiovascular orisin. Recent pharnmacol ogical,
‘bi ochemi cal and radi ol i gand- bi ndi ng studies evidenced three differ®ht/UN 78872~
a,-receptor subtypes with a high affinity for prazosin, nanely a,A (a,a ),
a,H (a,b and a,D (a,a ), with | ower case subscripts being used for
reconbi nant receptors and upper case subscripts for receptors in native
ti ssues (H.eble et al., Pharmacol. Rev. 47, 267-Z70, 1995). In functional
studi es a, [RcEgpRtongIsaiingudes theNameidesiang phaymageutically acchptableahltnofubes
identifi edc%@%uhgg med a, ~ receptors (Flavahan and Vanhoutte, Treads

Phar macol . 1./, 347-349, 1986; Muramatsu et al., Pharnmacol. Comm 6,
23-28, 19 ..Sevtera t udi es ha\fle denonstratef the presence of these
a, - adr ener gi ¢ TECEHR h‘ﬁ’&lgﬁB’ECVﬁ:?é ROAMRFEU I S PIRPS RIS\ COMPABInG ¢ sempeundaef
revi ewed bpordkudn 1ARIS S8&AdE et ' "4~ rnat i.onal
Consul tation in Benign Pr os% gtr |@%{)ﬁ§%§%§ P%%E(‘F%ém& '%glrtle(#ds uldﬁ agg(?rpg&mjlullny
2-5, 1997 {qmiguse 60th eqtrmaeuticaly stcepiable ditneat sheunickhdtch BRartHatBmical

prostate receives innetvati ipm both the s at hetic and parasynpathetic
‘nervous sy%%“&%?éﬁmf‘ﬁ @aﬁﬁpgﬂ‘ﬁ@i t{fnﬁeé’rc\?%’”ﬁ? & Eyiearnsrag agedplon sxasmpie g or

prostatic sBRMiRoRIEGhE dkoP@ilY, daaFeashnavaRi AR flhige: St i mul ating
contracti on-nedi ating a agrenoceptors. Ap\[;rox?gnaatﬁe?éy gg%e?)f t he total

urethral pressshe biheBP i _ ; adrenocent or - nedi at ed
muscl e tone. Funct :a%r?al’ '1151?3& %@ﬁﬁafvgguﬁfgﬁ?ﬁgg‘?eﬁa%’ﬁaé gc(’:rcﬂrrerV 8’2% S?H‘f“ﬁﬁ%?st ant
adr enocept (@nclding tioonlsenahinp nosiiaadd comderionitoduse andheapsiulodfer urBgtCract,

Clinical studi.es with the protot B‘ cal atgrenocept or-sel ective antagoni st,
 prazosin, ?EX?CHFB‘MHB"?HBg Eg’;? W&F%_f&nsa{}“ frtebeiapiadlysatfasting dlaasnpressireds
‘Prostatic amgl bl 09 or ke WBEctal SOnGANAY BPGRLNE LhaPLAQLY DY
studi es show ng that, although both a,-and a=adrenoceptors can be

i denti fi edipgluding attivenan) iranegdr sugh &catoent maart atheurpoppetouhBs:fRtevafditat ed
primarily laIadr enoceptors. Many clinical investigations have confirned
that a,-a enocepoSS'r bl ockade relieves |ower urinary tract synptons (LUTS),

both of stprage (imtativ and voiding (obstructive) type, in patients
with BPH. “o«‘f\%rméﬁeha?%?% E%FCFWEVEP& ’érfJ;reEF@J'FS)mﬁ‘éh%dé faébacgwgim TRRAPENS. Y t hey
age. As iNddiRRring \J thel ShviOHBRn! HCIHESS PR fd L) 'ﬂ{éeex[?%@ah?ﬁsmg&{&%. & oy
urgency, incontinence and nocturia, and vol gl“ng synptons, such as’ wea
stream hegimigirteying tn earammelepasysssing saidi mepnpb)etefircaddanoenpt yicogipand.
abdom nal 3’1; gi. r{jeng.- Thﬁ%s bot hl.nen nd wonen .exBeri ence. a simlar high
preval ence of -1 Tiny! \‘/%ffEﬁlﬁgnﬁ%ﬁsga?ﬁﬁﬁ%@?_F%%Yef%qtlvﬂ@ﬁﬁalﬂé¢$?’6fs-t he

underlying etiology may be identical. In a recent study, an a,-antagoni st
was reported to reduce LUTS in wonen to a greater extent than an

anticholin i ' THIR ol ogy and Urodvnanmni cs :
17: 31- 36. %gé’)&ﬁﬁﬁ@m}%@g@ MY yﬁ‘ﬁé’re appeared to be a role for
a, -antagonists in treating, LUTS in wgrren. The possi bl e mechani sns '
i mpl i cat ed” HoPURHPaPHeRt hEDLicriang) el Hiegaturs) refsrenagh Cited ninothis BepliskEemiare neck

and ur et hr gycof AR, fettdGick @R aleiralitey Obstruction, anal ogous to
BPH i nduced outl et obstruction, wth secondary detrusor overactivity; and

b) increas = Jo) s agtd Wit ye | detru .causi ng frequency
and ur gencgge aﬂreﬁﬁfgggﬁ%§%€%ma§é—tgn a%fo%s%iﬁ%ﬁgdﬁgzgﬁ‘? ﬁn‘fﬁnﬁﬂ? %5?&& ce
‘to treat LwkSiliay agenteacting dzlpalyrtisskes fBrtidularl. rid @l d, -adRdnkrei@Raceptors such as

~ Supp. 2: 1- 5, 2000; ki zaki, M . et al., Brit. ,1., Uol. Intl. 85p

Ki . . Ly .99 .
Supp. 2: 25- BESESOH) Uree pecasiipglyethesantispdrengrals qompoyadse within thehiaversioni ned

am n ha i , - : D - d .
admi ni st r a¢dreMispéd & BN bAARbATsSorandr %E#téﬂ&%&ﬂ@&éﬁl@ gﬂli?%é‘ﬁﬁl ;tﬁ@%p%%%:r ol .

efficacy in treatnment of LUTS, as sugges i'tzpatric
I nt1. 85, ZfsEs rtheSregoent, fnsiraplepolssiditréiongeobibma aswoiaggionits bbsthgtivhe

managemnent neur el pgi,cal | ower urinar ract dysfunction (NLUTD), as can
be caused %@Brﬁgﬁsrg otnggclg erdi“?é‘%ré'e'flr{')‘?t’ théH?t’fﬁg ]NELJ?;TS ﬁ‘ﬁvteﬁeg’d B EHebPFREAt i ng

synpt ons ahgbes@splgUBPEYNPl i cations, including increased urinary frequency,

i ncontinence, voiding difficulty, recurrent upper urinary tract infections
and upper urinary tract deterioration. Managenment of NLUTD is indicated to
preserve renal function and avoid urol ogical conplications. Adm nistration
of a,-antagonists nmay benefit patients with NLUTD by facilitating urine
storage by alleviating high detrusor pressure during bladder filling, which
i s evidenced by poor bl adder conpliance and detrusor hyperreflexia. In both
ani mal nodel s and patients with spinal cord injury resistant to
“anticholinergics, a,-antagonists inproved conpliance (Kakizaki, M et al.,
Brit. J. Uol. Intl. 85, Supp.2:25-30, 2000; Sundin, T. et al., Invest

Urol. 14:322-328, 1977; McQuire et al., Neurology and U odvnam cs
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_7_in prostatic stromal tissue. The a,, subtype was found to be the

dom nant, representing about 60-85% of the a,-adrenoceptor popul ation.
Recent findings suggest that there may b_g_ di fferences in subtype

popul ati ons between normal and hyperplastic prostates, the ratios between
t he subtypes a,a:a, 6:a,d being 85:1:14 in BPH and 63: 631 in non-BPH tissue.
The a, A adrenoceptor was reported to nediate the contractile response of

t he human prostate in vitro. Ford et al. found that the a,,, adrenoceptor
may not rre&P & @OPIOREEETYE cordiponwbishtis clormurientaby ne noduldr eHggesiead ods a

178, 571 P rRedesy. Sauar b brbTen SR ke T oo catord tuneony

‘appears t oofhansiompnyctoia, ahwot RARAGTBehs tand $eQfandP oPdel tf'ﬁﬁ gi:
medi at es tEE contractile response of the hurrgn agr'ogta% gﬁ:[ ﬂf%\ t g%ﬁérgraog'

ur et hr a, EGconjeguences 9htBigE aaasinpludel diypertmphyand tdadder atiocogr apbdle, a
confirned ) the a .adrenoceptor (Andersson, K E., Brit.
J Uol. | n?%%g@%ﬁ%%%ﬂp@%@&e‘%fﬁ§§n IERsTd inpidenge QFE‘Q‘HH%&EC%‘G&CQ%SWrS@eCiﬁC
‘reported t bicokerpicals @fttolbdicdl Aad Fﬁﬁﬁ%\fjﬁcgﬁggfiﬁﬁ?%erﬁg&égﬂgsﬂa%g@g?o é_’\Petaé{B 1o

predom nant (| ~l al |l o¥, B. et a 0:937-94 ccordihgly,
the evi dent §lagder puilgiplstiyetion ate noitysldndwn.sHawevensiE Wevelophestastl BBHIiower

urinary uagg Dot | tic and. ngn-prostatic origin in-both

mal es and fena g‘? meg% Iglgéecgp %%%é)iﬁt}%bodﬁmflg@r gléeeg%ﬁ‘%él%al%fpoPWé“%h%%dﬂs of

- the -inventbservednint a@mﬂimgte@uG@%sqﬂmb@gﬁwexeg@r&@Qﬁwgpfcmuye{het‘b&ydﬁﬁg of
obstructive char aﬁgﬁ?r ar and_regardl ess of the gender of the patlent.

.nho | .
‘On the ot hEFCARUNCT Pf thadce{ot FeyingnBRYJg sweed. Atmedicinel alfernatinndo ayrgery is

adr enocept Qs PRYry’ BREAIE M heliDlh og*}ﬂ |qqical psites of the sa
receptor. The af frni t}llr of nphegh@%?rﬂg%}&n s %goéq%ﬁg%@%lcheég%ﬁmf@gﬁbt or
~can 3e assess eﬁarbyparmmrgcredb'raidi ahcgsrazsmaﬁ $srsfsw’np§§ﬁfﬂlahﬁe@§ Jfﬁbg@mpve Ihd
a, - adrenergj.c-receptor subtypes: using the specific |ligand 'H prazosin,
accor di ng olg&Pégtgg%Bttomél?S,W%E%Srthﬁg‘%ﬂh.mwr%{va-86, 1995; 2) ~HT, A

ser ot oni ner gﬁl% receptors: using the specific ligand 'H 8- O+ DPAT accordi ng
to Fargin St HFCTERIFeRPET3 M cCrath cs@h, Megades. Tee. 9, 4083 E0EISG) cae spegifior | s
not yet cl gags: f : Lonal affinity of the conpounds of
the invention fegéﬁ?rhﬁsrgégﬁbl?{/ag%l lggﬁe %%H)%Jéag%@a e%imérf}f Y %“bﬁ SETes QP ASEs 3hYan,

prepar at i oprgass thepahbedthbypodpsTiasetedptors ake Rp6HAE Qlvitckes By cIRRInBdny
1284-1 Q3 vitro testin_ of conpounds of this invention on

| 997.. .In

the above P‘@’éb"g%%‘ fulictinos @ndp SRS FEPESSaRpIRRoTantGigeEets forhdrug rdsyelobavitn gn

a, - adr ener gicg AP0 Skige ARdsVidY 1dh 0L Mak'80 SLARL QUAL | C

t herapy of BPH are poor| ygqsubt“ype- sel ect | véeloéeﬁ{alggegbtj%g&asﬁ g{)é’é §'e%F‘%rP%J\9%mt

si de ef f ecinsludgeclonidineei phehyxpdennsiine adt ipwizbyin, Tresostd)esl8:A08inS tdokhzadinneed

for sel ect{'a}(n% B .-anE agoni §t ) i ch do, . '

N | ulosin™ {treatment  of hypertension), naphazoline (nasal decongestant), and
apraclonidine (treating glaucoma). a-Adrenergic drugs can be broken down into two
distinct classes: agonists (clonidine and naphazoline are agonists), which mimic the
receptor activation properties of the endogenous neurotransmitter norepinephrine, and
antagonists (phenoxyber_lzamine and prazosin, terazosin, alfuzosin, doxazosin, tamsulosin
‘are antagomists), which act to block the effects of norepinephrine. Many of these drugs are

-effective, but also produce unwanted side effects (for eéxample, clonidine produces dry
mouth and sedation in addition to its antihypertensive effects). The above reported
agonists are selective for the a, adrenergic receptor whereas most antagonists are selective

for the «, adrenoceptor, with the exception of tamsulosin which shows a relevant affinity

also for the 5-HT,, receptor. Many of the cited 0, antagonists are currently used for the



not subject the BPH patient to the side effects of said treatnments, notably
of the cardiovascul ar type. The very high uroselectivity of the conpounds
of this invention has been tested in the dog nodel described in Exanple 10,
where their efficacy in antagonising t he contractions of prostatic urethra
in the presence of very [imted effects on bl ood pressure has been shown in
conpari son with Conpound A and anot her well know a, -antagoni st, prazosin.
Accordingly, it is a primary object of the present invention to provide a

net hod of therepy PAIGP BRI whie ¢h theirgiods uassylettidiyeths) de 1ehieetuidugdd Srasule
hypot ensi on.d.l't I § another object of the present invention to provide
phar maceutTcal  Coh¥d¥i& -ons conpri si ng 7- oxo- 7H :

t hi eno[ 3, 2- b] pyr an- 3- car boxami do derivatives which are selective

a, - adr enocESEYr PRasmagRipgisals biaghemirat omp owiliolipasl-Hndingfsheties eeidbmedt faese

t-reat ment seases. of th ower urinary tract such as LUTS
and Nh WD.ﬁf?éﬁé;“%%Pﬁ&éEﬁ%‘B’ﬁ%sc‘tsﬁb?%‘{ﬁ‘e‘“’f}a@é RPrZpRR RS Ho- ok P (e

met hod of )tamelatj,n@o,BRH~tE I 16Ger’ 0ace- stibsdript£ BOhS 18ed kY f-8tnBmG Al %Qéé@ﬁgsda%d .
derivatives which are selective a,-adrenocepfor antagoni sts. An er aspect

of the i nWEREY £A9€ | SEDICHBts B refepiavit aatbuhesves (ichlowe ri.nBhimtacalo ®ehan7,

- pressure agé_4he a . C iac arrhythni.a and ection and_ sexual

- dysfuncti 6%.6 "C7I|(3 hel-?éﬁegi ur ecg&féarllcf?'%%‘?/sa%‘t%ﬁﬁgrﬁfw%%??)‘?’é’géﬁ’ify fAVIIAEISENDaNEl | be
appar ent tabsot Hese &kehtifiedl dod ttienedr to, f-re0eptbie (F1YdnaiM Rh deha

descripti %}Wand p e_nfl d_cl ai ns. SYI\I‘H—IES?ES CF(THE COVPClJNDgSlm(%IEﬁ%HgmndS

| NVENTI ON émeefﬂpgﬁ&nd 1556 8r HSRgMusAmatsL ¢trak.e RbdrowcofaComen 61 232§, 1995).

prepared as foll ows: -9 Direct condensation of acids 1 with the .

~- ani noal KFVER FIdigehiveaiempnstraeq BeHEMENte )f thohepeditnGghaneeptorkizbybes y R3

R~ Rz O tﬁ'eslo%éf .lﬁin%misglegtal\ls Qvffewzd%zjf IE/E ﬁdeRr’ss?n 1(1)1 tﬁe}ré&egngg %(f g-heH 3.
“4" International Con;ultation in Benign Prostatic Hyperplasia (BPH)” held in Paris, J uly
2-5, 1997 (pages 601-609),

Several studies have shown that the human prostate receives innervation from both the

sympathetic and parasympathetic nervous systems.

The adrenergig nerves are considered responsible for prostatic smooth muscle tone by
releasing  noradrenaline, stimulating contraction-mediating o«  adrenoceptors.
_Apprdximately 50% of the total urethral pressure in BPH patients may be due to
a-adrenoceptor-mediated muscle tone. Fundfional studies have indicated the occurrence of
important adrenoceptor functions in prostatic adenomatous and capsular tissue. Clinical
studies with the prototypical adrenoceptor-selective antagonist, prazosin, reinforced the
key role of «, adrenqceptors in the control of prostatic smooth-muscle tone. This was also
confirmed in the laboratory by studies showing that, although both «,-and -
adrenoceptors can be identified within the human prostate, contractile properties are
mediated primarily by «, adrenoceptors. Many clinical investigations have conﬁr_rned that

o,-adrenoceptor blockade relieves lower urinary tract symptoms (LUTS), both of storage

(irritative) and voiding (obstructive) type, in patients with BPH.

Lower urinary tract symptoms (LUTS) also develop in women as they age. As in men,
LUTS in women includes both filling symptoms such as urgency, incontinence and

nocturia, and voiding symptoms, such as weak stream, hesitancy, intermittency,



| eads to the conmpounds of the invention.; The condensation can be carried
out in the presence.. of a condensing agent (e.g: dicyclohexylcarbodiim de
or di et hyl cyanopllosphonate) optlonally in the presence of a pronotine
~agent (e.g. N hydroxysuccinini de, 4-dinethylanmi nopyridine or

N, N - carbonyl dii m dazole) in an aprotic oc chlorinated solvent (e.g. N N
di met hyl formam de or chloroform at -10/140C (Al bertson, Org. React. 12,
205-218 (1962); Doherty et al., J ~Lled. Chem 35, 2-14 (1992); Ishihara,.
Chem Pharlmormihtle btaégierBQxﬁﬁtYQribQ%c))abdbmmﬂ)rmraﬁzaﬁ(esmzheb@ﬁt invat 8l eshen or

am de internedi ates as N-hydr succi ni m dyl esters or acyl
i m dazol i 08T RER© Bélr{g%ﬁc}’é\%}bﬁreé@? Pﬁﬁﬁ&%@&l%%ﬂ%@g% that af feastphagr med

‘into the creskRRHLRY &mlcgﬁzsnfalv)bé AR APTRL g te 50[ ent at
10/ 100C. This ki nd %f “condensat f on Fﬁs e llh? %g?l{t {Euhd ’hgl 1%

Anot her adepwitadetd reducerLiEDS &t evomenab acaraatireeiar thansant d]ﬁcmmﬁﬁna'@&‘éié igle of
1, obtainabl.e.rea 1. wth chloroformate in the presence of a

[
tertiary &m e‘PeR’L ng’f‘“f’ {osy Wfig?ﬁ %‘é"%??’cq\llﬁéﬂﬁ@ hASyhbie sihyors gpnadwdedghat
reacted WithéreZipptarbd &9 | 1
- 1- hydr oxyptl pgr ngl arfe) be aggréa%ggd %tg¥%$i@tﬁé@gt§}nfﬁﬂ%Ug lﬁ??%%ert e%%bné’ﬁlglgn
O g. Reactmeqizmsmsrmphm tp.explairethas fewltsyart:hd dodinsteion aff e bisdler Beckeadr | ed
-out witho cof %I"B% CL tchell et al J. Am_ Chem Soc. S3;
1 879 (1931) ar "*h“sfﬂvg f9np %‘Jé]tehe? HUCU) vé?ﬁlggcrlé BPYripdeoed outlet
Addi ti onaldigtruéihe, oomiderRsaidagn d@aﬁso@eo@&s&%?E% Oweagémﬁraﬁféng&
optional isqlation of reactive derivatives o0 h as acyl 'ha e
. prepar at i G¥LHIY ilyde dsfrusonetsasing Stequency vad iuvgsscy. sDn/\mlei;e hhses.; maamadonms tuf&e

| iteratur 0 d.in the rt Al so, | es ctive
deri vat i vg}ssg%? 8 l%”iglgr%l %9&8& B ?r',g%c};i{”g? 0 Rymegd &F@t“% ‘% H- r]151 L BE féapSbe
~convert ed Supp@:1- SIJOOGhKa.!ﬂlzﬁﬁeMQetQﬂ Breordensi MeH. a3 Huph ©:93-30, 2000). The
in an aprotic and/ or chlorinated sof vent (é.g. hexane,

trimethylalu
di chl or orrefﬁﬁglﬁet? grels) grpanticase thatt theromitnedepdsinistragon (0§ AG;an{agonibts | and

Sunt . 50,36 PGS UBERal kblondd Bl i) petlipmiohC o wopuieute Bove

and usi ng M@k GBHi) FOHAX Ko ESJSprf.zhaiQmﬂh or OH) as a reagent. 1 can be
transfornmed into 3. In the case of X = OH, the conversion of the alcoholic
group i nt cAmdikerprc3pidle Useadi BPargiIRtdY tﬁ@trmﬁﬂ@emée@bk n&ﬁewgmhpl&wfb%ﬁnﬁ%' I'led
in the art is then perfornmed. Conpounds 3 (W th = n or

~al ky/ aryl STChREHYRGY BESIP)): anrabes %@gbbwenupl;nomeh@smewuhma NLUTD

h I bstitu d
or ot or bl ot ot BERE ERBORls 8 SRR cob R ibr i aiccrPaeg gy

20-200C i rfr@:lupmd)armmhum‘e smdmoaﬁxf@htm@; Béﬂuﬁ@ﬁﬂfﬁﬁ'ﬂeﬁl%nn&?eﬁr&@'lﬁfebﬂlﬁls and -
nmet hanol or ot hers, \é\athout any solvent, . .usually in the presence of a

. ‘base such Lﬁ"?%&?%lt{ﬁﬁ Heratee . MapmgemesbotNpEW & Ulldatfgteérmlmeﬂéa\twenal The
Chem stry mficiddieAvB y  nt ernat.i onal
N. Y., |968. gl'he prepa{raatﬁé% R‘a% C(Hﬂop l%gﬂﬁﬁcf ﬁ?ﬂ—nms |tsogllogsé3n{a ORIRLE M4y tbép‘éf
and is welpatiRniewith bU_tUﬁ% @ysﬂacxlhtmuiglumntfmragd by alleviativg] highSdefusdrenRitel C
substi tutign. of ‘ﬁ ?‘r‘%alnea %Y éwhaloalk yl)phthalim de or a
proper ~-hal ol W?j IFE’ FofY! V}cﬁgn e PRy Plddsreteraplianre @ad r datwscrabove
for the cangensmddif r[nolsotﬁ Q’Eﬁﬂﬁé&nﬂ%das %ﬂg &tl@ﬁts tWIt}iiqgfnﬁf 28Ok lﬁ‘? r sxstant to
a, ~3unsaturated alkylnitrile or alkylam'de 1n a proper sol Ve f
acet oni t r i3ngichelinergiesy iomantagetisss impiated canmhhrmel(ﬁakxzdlasM Ve, B0, F[éﬁol

orper au brePL P MR R 1 280 P I He TSN LRI LB 15 pHicuire

depr ot ect iabn Maurolgy etridolrQbvniMs M TP 197, PIFAN G GEQURSENGNT R 0Mi deSor
conmpounds 2. ﬁe aci ds 1 of ‘the invention in. which R represents an al kyl,

- cycl oal kyI1 dr oup can be synthesised (SCHEME 2) starting from
- met hyl 2- acetyl hydroxythlophene 4car boxyl ate (prepared as described in
J. Chem Sb¥o dFSé‘PR'i f-aranpseptor BTy K3 I8GY beembiigdestedino fhe madear if itechumdnh t he

21 oP 1 AORe, O AURAAENL 8T RUEI SO TRLIRSE Kokl ATRIR A "%

descri bed adboie af- mdtremdi:eptammdjt‘ff[bss%t@l%O&culﬂPélgﬂme%%ﬂd@es%v@@@éd ﬁgn@ﬁ;eg_"\e R
in the esterlflcatlon step to afford ~t. Schene 2 Schena O o]

H3C Ph



Phi 1.~ Ph PBr OOSSBr ~\ ~CHa O/ ' -~ ROOO'~-O/ O~ RHCOA4

HHCO5.. SR~ ~-~1 1 ~ROOOCH x O OH6 71 Sinple

nonobrom nation of the nethyl keto group Pf 4 can afford 5, which can be
reacted with triphenyl phosphi ne by usual’procedure (acetonitrile or toluene
or other aprotic solvent at reflux) to give the phosphoniumsalt 6. A
subsequent intranol ecul ar ester-Wttig reaction applied to this substrate
can afford the thieno[3,2-b]pyranes 7. Hydrolysis of the ester

f unct i onal int yrosthtiq stwmalcnstuarﬂhmsg salgtly Bt Y38 doHdOGEBR BRSdMBhhntk RQWRedithd hose

skilled in.th onpounds 1. -1z Very well known hydrolysis
pr ocedur es?° ng@&g/a égﬁ FEngeRE UrROBHIaEoR. a%%qenfrrﬁ@agﬁm-@ésmhﬂtabﬂrem

et hanol - at A TRGCAYinlshbhy 9 | f or mani de o

di oxane or tetr ah§ l(r)lfsur ah @Jﬁi%fo%h%@v sLI‘IIEIe“‘?rgrbip C§]i‘rcps‘:"”:f %@F%St ¥ Qleefatms
pol yf | uor oedtivgén the culptypssre, g, py, &piag €d: 1f 1O BPH and 63:6:31 in non-BPH tissue.
~2-acetyl - 3hydroxyt hi ophene- 4-carboxyl ate follow ng the cyclization

~procedur e Ties e j-Sirendaypor Wass feporedd & medHOHREShSrackiiOrl At
‘cyclization i nmt he presence of panhydr ous pol yfl uofaga%ll‘zénggqsganh% Qﬁnﬂ

cat al ysed H?Stﬂtegﬂd‘f”ﬁ?aﬁ?réfé lab fpenscthat dmer, , Trencwepioo mmysndt mdftmrte cshtracalea

trifluorongt [QUD ca S ised startin r '
conpounds | %@ é’d?é(x{a?ﬁ (fg 8)??/“ P 655§%%ﬂkﬁﬁ’ﬁr(’0'e aqqggptpﬂg{mq?% R¥de
t he use ofKemnyf bwar q@t Haﬁﬁﬁﬂﬂ@b@mm %UII‘WB'@%G)P sblp%ort the v1ew that the a,
-phenyl trif I%or onet hanesul phonam de in aptotic solvents such

"1, 2- di chl o¥BEAKERET-o¥ sk HRPCAEIOGhRISanany g%tmeahmcr@nsmqslafme;m adreaoceptor

t enper at ur gefidtel A (ARIGHD the femperature of retlux of the
sol vent (Hendi ckson J. B, le%ﬁﬁgg"?rglt ﬁﬁﬁé‘ S St ters, 4607- 4510 (1973)).

The N oxi f nt hes sed b Ie oxi datign
pr ocedur egﬁktrlllgvgr‘?tntq’Fe ﬁl%osé %‘Eﬁr“? (g.od Gﬁ e tﬁ?et Waﬁ'l*?ée‘jﬂi?%( ﬂ aﬁ%ﬁg‘ﬁﬁfﬁ%}‘y
descri bed ¢cmﬁB:ne:BrtlmJ@iaadsminﬁn<§Yc5ﬂth6&[A%dré;@léécgrl%m{dk%%ﬂ I@E' BV J. Urol. Ing
differenti he two nitrogen atons of pi perazine ring and

the Nooxi dob SHHB NS00 dbe ranfe mntaime e Pppb et e fumar
Phenyl p1 peﬂfﬁﬁfs&e,%v@h B |HEL Wpﬂegoélﬂl?mtl tMgl 0y, A a? YF'CI}'OF 01%8@39'[9%(1

1998). Accordingly, the evidence that o, adrenoceptor antagonists are useful in treating
lower urinary tract symptoms of both prostatic and non-prostatic origin in both males and
females can be used to support the usefulness of the compounds of the invention in

treating such symptoms regardless of whether they are of obstructive character or not and

regardless of the gender of the patient.

On the other hand, it has also been suggested that the @, and a,, adrenoceptors may

?epresént distinct pharmacological sites of the same receptor.

The affinity of the compounds of the invention for each receptor can be assessed by

~ receptor binding assays, for example as follows:

1} a)-adrenergic-receptor subtypes: using the specific ligand *H-prazosin, according to

Testa et al., Pharmacol. Comm. 6, 79-86, 1995;

2) 5HT,, serotoninergic receptors: using the specific ligand *H-8-OH-DPAT according to

Fargin et al., Nature 335, 358-360, 1988.

The a,; adrenergic receptor is not yet cloned and, therefore, the functional affinity of the
compounds of the invention for this subtype can be assessed by using an isolated organ,

preparation as reported by Testa et al...J. Pharmacol. Exp. Ther. 281, 1284-1293, 1997. LT



in the experinmental part and uses synthetic procedures well known to those
skilled in the art, which conprise the synthesis of the proper aniline
t hrough st andard reactions and the subsequent cyclization with

bas- (2-chl oroethyl)am ne to afford the p?pera2|ne foll owi ng the method of
Prel og (CoZl ect. Czech. Chem Comm 5, 497-502 (1933)) or its variations
(Elworthy T. R, J. tLled. Chem 40, 2674-2687 (1997) DETAI LED SYNTHESI S
OF THE COVPOUNDS OF THE | NVENTI ON Exampl e 1

N-{ 3- [ 4- ( 5HChler @sitndTef bensy PRI thik- BV BRIAZIMHe] aa@wewéebro?s weesén@éa]eg}y' - 7H
t hi eno[ 3, 2- bj pyr an- 3- car boxami de -13 a) 1-(~-Chloro-2-nethorvphenv
(N—phthalgﬁ?ﬂﬁiﬁﬁﬁ@%gl) pi perazi ne (Conpound IA) A m xture of 28.64 g of
1- (5-chl or o- 2- mret hoxyphenyl ) - pi perazi ne, a4.6 g of anhydrous potassi um
car bonat e ‘&keld8@s 8BVt -arqBrdic amagmmmpl f)cnphjz katréntydesedrfo? te Wmpedmatic

red at. reflux for After coollne to 20-25C.

acetonitrile was
300 i of SR e LA ol JUPIES SEFIHE RS t EUE FIREL P e TS
fi1tered b @ b ateasl ity s leuds sl aokl forgéu:&kbjg@@nm&p&g 300

m of water and crystallised from nethanol

conpound, Pl sﬁbmg:t atthe 1BRH| g8Ent 'tpt ﬂhM%me@ﬁ’mttHzof Ll treatxﬂ):nts 7 ndt8bl¥. &21hem

- 2H, phthallmde H6; 7.6d-7.78, m 2H, phthalimde H4 and H5; 6.92,

dd, 1H, ne%%@)?yﬁ%mﬁ'pﬁm 6.66-6.78, m 2H net hoxyphenyl H3 and H6; 3. 81,
m 4H, 3 and 5

s, 3H, CH 3.7 2H, _CH N(CO) 3. Q, :
pi per azi ne%ﬁ-l‘ﬁ?y jﬁig?}h 083160615’@ rﬂf ﬂmon@%ﬁéﬁ fef tbisﬁ'é‘feéliipﬁ bagpees. tesgd, iOrheChag
N(CO z; 1.8042. &3 O Gk o |
1- ( 3- Am nopr opvl )?%HB(dSI%?%ﬁ oro- 2- et re% %%frt}\(/:?c)y 1B|anéar“§?}sn§ ttllFlcﬂ aﬂrcg%‘?ﬁ %@I de
. 2.15 H O (p:r@ﬁtpbgmtﬂua)mAlesmbm@nfwrymltkdgffaéts Garpeadpressbraing bBeBsHolwrOf
85%)hydra21ne drate. e stirred at refl for 35 hours in 300 m of

et hanol . Aft eﬂﬁéfla%“ Wftﬁg P?é’blf‘ﬁiWWW%‘V%@%‘%BI‘%H%%“%OPTQWQ di | ut ed
with 400 m, of vvaty acidified vvlth 37% hydrochloric acid (pH = 1) and
stirred fofC%3dingluildsa PRMET,PYEFIRfihe HEses mivamwszstoaa@qméwwth@gi of ieatingt i on

and washedpypitnidNafids mﬁbgld@%ﬁgﬂ??gﬁ &%@&5%%\@5&@%“6 filtrate was

concentrated by evaporatl on 1 n vacuo ic by addition of

-35% sodi u hd t, d.wth . |et The .qrgani c
| ayer was rTIvval}séh %Ct Ots&e %(6{11‘%50% (P BB ﬁeﬁ E‘?Fépc(??’é‘f’ﬁao %
dryness i ncoragising &f-d‘ml’-lﬁﬂﬁgeﬁd‘[a 6 lgpfrﬁﬁ-%caﬂfoxhﬁlﬁiot HérRitiC RO ardSieRe RS €.

- Acidification of the solution of the base in chloroformw th nore than

‘three equi $aTERASTRPT SNageHsRoVRIch HpmpesiEancae giffedive Girl thasreatmentoBBEEAL i on
to dryness;idlhyHachs: %f?ﬁ&%&v@%hﬁ&ﬁ%hﬁ&sﬁéq{s@uf§§n§§3@g§m ethanol': di et hyl

et her 10: 3, ylelded etlt e Cco ne a H-NVIR

6 ase 7 o iy alffe e bt fig ﬁf%afSQHHeﬁaonth Aty p oot Rigune matl hagd 5.
3.79, s, 3“‘0 7H'Mﬂ5ﬂiaﬁ]ﬁrz@rj-3arﬁ5xanﬁﬁb M&Mﬁmh%c%&'ﬂdm@cewor

antagonists.

Another aspect of the invention is the use of new compounds for lowering intraocular
pressure and the treatment of cardiac arrhythmia and erection and sexual dysfunction.
Other features and advantages of the present invention will be apparent to those skilled in

the art from the following detailed description and appended claims.

SYNTHESIS OF THE COMPOUNDS OF THE INVENTION

The compounds according to the invention may generally be prepared as follows:



m 4H, 2 piperazine CH=s; 3.03-3.35, m 6H 2 piperazine CH s. 2.80-3.03,
m 2H, CH=CH, CH,NH;, "; 1.95-2.22, m ZH, c) Methyl

2- acetyl - 3- benzovl oxvt hi ophene- 4- car bo ate (Conmpound IC) 3.48 m of
benzoyl chloride was added dropw se at 20-25C to a solution of 5.0 g of
met hyl 2-acetyl - 3-hydroxvt hi ophene- 4-car boxyl ate (prepared as described in
.1. Chem Soc. Perkin Trans |, 1986, 507) and 3.66 g of

4-di met hyl am nopyridihe in 100 nml of dichloronmethane. The m xture was .
stirred fdpir&tbendessatioh bemias dmhttha\@,mgmggmmomeﬁvweﬁnct'saﬁﬁ\@}:Iw aci d,
water (2 x 20 m), 2.5% aqueous sodi um bi carbonate (2 x 40 nl) and water (2
X 20 m). The organic layer was drieddegdijum sul phate), evaporated to
dryness in raez~o and purified by flash chromat oet aphy

(chlorof ormethyl -acetate 100:1 ) affording 7.08 g of Conpound 1 C as a

yel | ow del i quescent solid used in the next st ep without further
purification. 'H N vIR (200bl Hz, CDC1;.8): 8.36, s, 1H, thiophene H5;

8 20 8.42, m 2H, phenyl H2, H6;.7. 2.7 78, m 3H, phenyl H3, H4, H5; 3.73,

"3H, CH O 2.50, s, 3H, CH G, @I . |

2-(2- br onbacet vl | - 3- benzovl oxvt hi ophe aroRy| at e (Conpound 1D) A |
-solution of 1.Z8 m of bromne in 24 m of rachlpromet hane was added
dropwi se. over a period of 10 m nutes to g soFlutron of 7.23 g of Compound IC
in 72 m of tetrachl aronethane stirred at reflux. After a further 5 mnutes
at reflux. the mxture was cooled to 20-25C. The precipitated|solid was
filtered off and washed with cold tetrachl oronethane affording 7 g (77% of
Conmpound 1D, nelting at 115-118C. The conpound was contam nat ed vvlth '
impurities 1 C and nethyl 2-(2,

2- di bronpacet yl ) - 3bgnzoyl oxyt hi ophene- 4- car boxyl ate (2, % and 6% nol .
respectively, deternined by 'H NVR spectroscopy), but com]d be used w thout

further purification in the next reaction step. VR ¢200~dHz:
CDOl, 8): 8.43, s 11-1. thiopheng HB: s.20-sudb, ¥ henyl K2, Hb
7.52-7.80, m 3H, lphenyl H3, H4, : 6.70. s, 0MOSH. _,: 4.30, s,1.84H,

CH=Br; 3.73, s,
(3-Benzovl oxv- 4.

SO, 2. 50, H. CH CO e)

A>3 Fenvl | - ~-_o.x,&eIhALL_t_r_|_ghenv[I phosphoni um
brom de hem hyRir ate ) A's Iut/rgg/ﬂf 6.9 g of conpound 1D and
j.19 g of triphenyl phine in 45 l? eténltrlle was stirred at reflux
for 4 hours and then cooled to 2b-25C HThe precipitate was filtered off,
affordin_ 10.27 g (88% ok Conmpound | E, melt‘i3ng at 150-1~2C and pui e enough
to be used in further reactions. 0.2 7 g of this crude was crystallised
fromisopropanol affording 0.24 g of the analytical sanple. Mp. -

(i onyl renss 1oy by bt df o %ﬁ“ B e e e 4 s ERE0 R B 1
CH, P; 3. 71presenc@H,ofCH; Oqohﬂed&ﬁighyhgeﬁt 0>(@v5 ﬁi@ﬂ%he@l‘bz&%cﬁﬂﬂﬁ@ or d1ethyl
~- b~pvran-~-car boYVl at e ( Conpound _1F) 50 m of lM aqueous odi um car bonat e

Was ‘added: $ngPRasPRAnaty gwtiepallyy dp oftheCOHﬁéWél | % POUneingf agent (e.g.

- = dichl or ogt vaad m t

cool i ng, theﬂiggtg{am cllﬁlg?eer ﬁgﬁegké%ar rﬁj@%&lﬁg ﬁgd@ﬁ%%%\%‘%éﬂ%Eaeuﬁa rty,
dri ed overamnhydr ohllgrlazﬁdul soivent! (pleat\eV-aivdethyldpataatiésd ot ehldquﬂle@Satl —mO/\I am@

af fordi ng

chr omat o'gréﬁblﬁyﬂ% etqre1 fl{ﬁdgtl ?gﬂggﬁ%(@@fiﬁggwwg aﬁ:uré; I%}}[‘%g W g’5( @2% of
Conpound 16,99vrpll§.hlﬂﬁaaérhelﬁ%@}ﬂaﬁnCBuzThw 3“@@ (W@dﬁm %6%%@&565 %&%@H%&te?o

give the analytical sanple. Mp.
8.50, s, 1ff arpple ipteguediates(sueh aSZTrT-I-hY§MMWCCH2n1dHB¢St61‘s 5ﬁaay16m;dazph®mcmphenyl

H3, H4, H_5isoélte%8 idSurthdd reded HRY toSbe tranlaformed mto the corresponding amides (I) in

an aprotic or chlorinated solvent at 10/100°C. This kind of condensation is well illustrated

npound |

in the Examples. Another activated intermediate which can be used is the mixed anhydride
of 1, obtainable reacting 1 with an alkyl chloroformate in the presence of a tertiary amine

(e.g. triethylamine or N-methylmorpholine). which is reacted with 2 at 0-80°C; optionally



~) 7- Oxo- ~-pheny| 7H t hi eno~3 2-b~pvran-3-carborvlic acid (Corrpound lG) 26

m of 0.6N sodi um hydroxi de was added to a stirred solution of 3.82 a of
Compound-1 F in 174 m of nethanol and 25 m of dioxane at 50C. The m xture
was then stirred at -16 the sane tenperature for 20 mnutes, cooled to
20-25C, diluted with 280 ml of water, filtered and acidified with 1N
hydrochloric acid to pH = 1. The suspension of the precipitate gel was
stirred at 60C for 2 hours, until a filtrable solid was obtained. This

sol i d was & promenting agedt dweﬂhvdroaffmmrwrﬁe)%@v ok ddbed bifoke tHeOMRRE M didaed i n
the next r 0 te er purification. It was crystalllsed
from et han@‘l%?rgo Q’ng%F &ng%%%éé?) sampl e, nelting at 282-783C. ' H NMR
(200MHz, %0138 13.39, bs, 1H, COOH, 8.50, s, 1H, HZ, 8.00-8.05, m 2H,
phenyl H, Algnativety iy cardenggtiosiqan s eryied HBY Without BiSolventis 1 56-2209 (Nelichell] N ;
3-(4-(5- Chﬂ_ltqﬂo t p Y i nyl ~ 7- 0xQ- J- phenyl - 7H

't hi eno(3.2-b~p v‘fa‘irﬁ3h(§%a’}r4b§§§n$%e SHQSQ@FJ’%O‘? " B{‘%Bg’t“ﬁy?th?f nEBYRsEpifanat e
and 0. 46 rdlgbfnebrlethyl am ne were added to a stlr_red solution of 0.82 g -
of Conrpound LG and 0.94 g of Conpound 1B base in 15 m of anhydrous

di met hy! f oxddirbsiel atth@Qon&éﬁs@rorZ?caﬂow fb the re Ct' on

m xture was poureg into 150 ' of wat efpe T%{eéd rﬂt%ﬁgéth oalus0 85% ed
and the pricRipon @Er@gptyasipyvmes waasclthswml hedides. ﬁh@@rdﬁarzﬁbn@htﬂ Qf@&ﬂlﬁé@e
washed wit ver S0 phat e -and evaporat ed to dryness in
vacuo. Thelgsct\ré%} ggt%/\"/raeg ‘%h Célﬂjeﬁf 1? %ﬁltﬂ UShEROTIOREHY PeeRlmwilled in the art.

acet at e/ nef hano orat n afforded the pure title conpound (1:1 g;
74% , whi c*%mls% Scf?%?g‘%/%ﬁ ye% P%l?n‘:@%I% egleé‘f‘%‘taé allgyl gsterpewhichGn5@n caprbbVR -

(7 Z%\/Hfn gaﬂv%aegfzto 3.ifl2he %reséﬁ'&e J)'an czn@e%sﬁg m Qﬁggﬁgl(}%ur&ﬁ%m) kD%an - 95

chl ar opheriprotjgan f8$llor§13te].il-$01‘ﬁﬁt (6& @XﬁlGYBLChMOrﬂmmb] Iat)rl@m)eaybr WRho6;

Gis! 3 ag B TR0t MWk ST e et oTrpgBarool Rilmon

CH: CH, CH, et BX a0Rd. Syarh. 59, 49 (1979)).
CN{3-[-t-(2-Vl et hoxyphenyl) 1- pi perazi nyl J-propyl }-7-0zo- ~- phenyl -

~thieno(3, 2bJpd 34nd ﬁéﬁ&ﬂxmtﬂﬂensahgﬂ ;.l?ﬁ'teﬁ' oSe %M%dﬁﬁé}lp&ﬂ) ?&%dxas

described in Exanple 1 h, but substitu
1- (3- ani ndﬁ«i@p?&f)hamfg(ezon@ﬁ@wpt@m ¥ cpi betrazqumdimtesahe@leaasedﬁswmﬁd in

@B 216l 807 the reaction mixture into water

and extrac ?ﬁgn‘ﬁr lﬁge#r}g? EC@&PAA(E &P hgﬁgb PIOBEr Biviagi Sronmpyr wetheds Wrlshed
wi th wat erknp3mxto88odd killedrin@e GRQS itHeN Moprﬂ@é E@o@&n&é’ §RW t? £d ]I[‘ac_foéy yjless

- in vaczro. The crude was purified by flash chro ogr ap

acet at e! mélR4pisuphenyloxy "rUPneC'crﬂe@ﬁ snbeequbméu reectedbw‘éxvanﬂmnatpupummie 8.Mehe
- coll ected th ur e ound . 77 99 was
crystalli sJeu(rﬁPcP P%I%@ZSF ﬁ&{@ﬁ ace a Cngr H'ieFFéa ¥r ”ttl n?éleié%??ﬁébn%f Ehéqnﬁl?eﬁtjurat

_ 161 162C. within the range of 20-700°C in a polar solvent such as dimethylformamide, acetonitrile,
e

-methanol or others, or without any solvent, usually in the presence of a base such as
potassium carbonate. See also Gibson's chapter in Patai: "The Chemistry of the Amino
Group”, p. 45 et seq., Wiley International Science, N.Y., 1968.

The preparation of compounds 2 is d’isclpsed in the literature and is well known to those
skilled in the art, and includes nucleophilic substitution of a phenylpiperazine 8 on a N-(y;-
haloalkyl)phthalimide or a proper (-haloalkylnitrile or haloalkylamide by the method
itlustrated above for the condensation of compounds 3 and 8 or by addition of an o.3-
unsaturated  alkylnitrile or alkylamide in a proper solvent (e.g. acetonitrile,

N N-dimethylformamide. a chlorinated solvent or other aprotic polar solvent) at a

- temperature between 0°C and the reflux temperature of the solvent. A standard



"H- NWR (200MHz, CDCl;, &: 8.41, s, 1H, H2; 7.90-8.02. m 2H, phenyl H2,
H6; 7.50 7.6~, m 4H, NHCO and phenyl H3, H4, H-; 6.80, s. 1H, He¢;
6.70-7.0~, m 4H CHs of nethoxyphenyL rlng 3.83, s, 3H CH O 3.66, dt,
2H, CONHCH,; 2.80-i.00, m 4H 2 pi peraz]1 ne CH,s; 2:~8-2.62. m 6H CH.N
and 2 piperazine CHs; 1.80-2.00. m ?H CH CH CH Exampl e 3

~- Cycl ohexyl -N (3-[ 4- (2 nmet hozcyphenyl ) - 1- pi per azi nyl]propyl] 7- oxo- 7H

t hi eno[ 3, 2b] pyr an- 3- car hoxam de a)

Met hvl 2- acphmhhmidmvmmmdxpm&eﬁmbeﬂvédﬁmﬁémbﬂﬂi&%ﬂd&n@%ﬁﬂ@(%ﬂo@bQh&n%ﬁi‘dle'@d
3A) This co ung was prepared as described for conpound 1C of Exanpl e |
but using & &g gnecar bonyl chloride instead of benzoyl chloride. The
crude was E_UI‘If.I ed by flash chromat ography (petrol eum ether:ethyl acetate
gr adi ent f Benaoids 1t rhesn)vemuoxaﬁxf mh@blmnpmmmsw {BRYEyclodk MR ({H20fINHBYp

%' 1o 0 3¢ :g‘b%g rﬁyntizf e'd @ﬁ%ﬁg@gﬁ% s@}%nsz %)m methyl_' ”7-acety? -hydro‘(ytlﬁophege 4-CH

Met hvl 2- ( 2cbogpae hred-26 \dek @Ry 3aRgC n
(Gompound 38) a0 bitphred ¢ Rh@ie1aRaC SHORNLO LI ARIRNE A7oqoRUIALE

of acetic &%¥ B¢ \ﬁ.@@ﬂﬁﬁhwhdh@pwwe a&aewyla)rﬁemylahlomﬂdeﬁﬁ wimg) treghotie verysetlut i on

of 3.56 ~ f acetic acjd sti d,at 20-25 Af ter
stirring fg%l \ggpigr :é@ll%@ P% E;Er ;glécr%t&'e PW&eJr‘r‘Fe)?t Wé“ﬁa@cme@eﬁqfi

i ced wat er demdbezxtabacé dol ‘et Bm@tllﬁ&iﬁbln 6f Nerwilieh X:o&g B Jappliéd %SC@Hp'uE‘qge
organi c | ayers_were washed with water (2 x 80 m), 10% aqueous sodi um

carbonat e Esfe‘éﬁ?ﬁtl)‘méﬁﬁtﬁ?\/aff%ﬁd"(3 x 80 m), dried over sodium sul phate ‘and

- evaporated to dryness in vaczzo. The crude was purified by flash

chrorrat ogr aphy (n-hexane: chl or of orm 68dhemo2yield 1.31 g (29 % of Corrpound
3B. ' H-NWR (200MHz, CDCl,, b): 8.36; s, 1H, thiophene HS 439, s, 2H,
CH_Br; 3,83. s, 3H CH O 2.6. :?.SOSchemH—B cycl ohexane CH, 2.15-2.75, m
2H. " 2. 6 cycl ohexane CHs (eq.); 1.85-1.95 m 2H, 2, 6 cycl ohexane CHs
(ax.); 1.25-1.80, m 6H, 3, 4, 5 cyclohexane CH,'s. c) 2-~(;

- Cvcl ohexanecar bonvl ox 4- net hoxvcar bonvl ) - ?6t hi envl ~- ~oxoet hv(gri phenvl pho
suhoni um brom de (G d 3C) A sol ut| ors of ?0 g of corrpoémd 3B and 0. 13
g of triphenyl phos®hi ‘E %Ltqfﬁile was stirgeg at—~Fef | ux
for 2.5 hours and ehpgool ed to O- SC T eci pltate was Yt er ed—of P
washing on the Pitter with a 2:1 mixt@ acet atg—dcet dhitrile
fol | owed by Hat;ﬁyl Scetate. affordi 8/0 19 gg} % of Conpoynd /@ mel t i ng
at 165-167C. ™ H NVR (200MHz, CDCJ§P cS): 1, g 1HLECt hi ophen@Hs
7.55-8.00, m 15H, CGH) P, 6.35 d. 2H CH=P; 3.79, s, 3H CH O 3
2.60-2.75, m \;1 hexane CH, 1.95-2.05 m 2H 2, 6 cyclohexane CHs

(eq.); 1.10-1. H ot her cycl ohexa@e CHs. d) I\/bt hvl

5-cvcl ohexvl - 7- ox0-\7H ¥hi eno(3 ~-b~pvrani3- car boxvl ate (Conpoynd 3D) A

. m xture of O. 16'3@ o] npound 3C,_ 2 ni Pf Sdi chl or oet hane d 2.m of 1M
aqueous sodi um carﬁnat $ heated 3 § 36 hours. Aftier |coofing to

20-25C, 5 m of chl Was added.”"t he orfgani c | ayer was Wi th

water (2 x 10 m )R .drd%e n anhydrous sodi Mhate and evaporgdted to

dryness. i n vaczzo. The cdudeyas purified by flash chromat ograghy ©H

(petrol eum et her: et hyl Gdcebate :1) yielding 0.0p g (689 of Conpound 3D as

a white soljd. nelting at 114-1 19C. -19
Simple monobromination of the methylketo group of 4 can afford 5, which can be reacted

with triphenylphosphine by usual procedure (acetonitrile or toluene or other aprotic
solvent at reflux) to give the phosphonium salt 6. A subsequent intramolecular ester-Wittig
reaction applied to this substrate can afford the thieno[3,2-b]pyranes 7. Hydrolysis of the

ester functionality of 7 by acid or base catalysed procedures well known to those skilled in

the art affords compounds 1.



"H-NWR (ZOOVHz. CDCl;, S): 8.43, s, 1H, Hz, 6?0, s. IH H6; 3.94, s, 3H,
COOCH; ; 2.55-2:70, m 1H, cycloexane CH, 1.16-Z.15 m 10H cycl oexane
CH,s. e) 5-Cvcl ohexyl-7-0:co-7Hthi eno(3?-b~pvran-3-carboxylic acid :
(Conpound 3E) 0.3 ml of 1N sodium hydrok%‘de and 1.0 m of water were added
to a stirred . solution of 0.040 g of Compound 3D in 1.8 m of nethanol and
0.9 m of 1,4-dioxane at ~0-25C. The m xture was heated at 50C for 3.5
"hours. After cooling to 20-25C, the mixture was diluted with water and

~aci di fiedWw ¥l knwivh iy 3yl ro&dhy
i di fiedVepy pill knwivh hy @Y1y earsnﬁcxa@meu;rmseaﬁﬁi&lgo@&gfgm?ﬁ’}dfgkg@o of

collected. by filtration and washed with water to afford 0.0
‘the titletoRpouncdthansl 8§ fg7a1C 2edithipmcChydrpkitpR @ZEONHZmBhyfGOatfde by :

13.30, b ﬁg%j 6.23, s. 1H He6; '_.~~-2.70, 1H,
cycl oexa?le Oﬁn al&‘%&g‘%:m at%éll!m&%cl oexaneSCH s. 5-Cvclohe: cvl - ~| n}
3-f4-(~- h -1-

72 ono- Theih B ] el RS Are b areve pen be empsdrimmsacsbgar ed
- as descri lﬂ?ﬁ‘rdx?thf@ﬁ@ﬂé-¢-c2nbo?ﬂﬁte%ﬂ%¥ﬁﬁ&fﬂe %ﬂ?ﬁ;ﬂ?&]eﬁ&e s%rcr\i% uﬁ? G

The crude was purified by flash chronat ography ace
met hanol i &- aimﬁi)nﬁﬁﬂfééﬂﬁ)l%ﬂﬁ)é 11887)dbre diretit gichiedionfih ahe pﬁﬂsmtofeam @logt i on

fromthe co cte s cont in he pure title_conpound (0.03 g;
73% was drs (W(P@g( ﬁé?ao?)géﬁdh"izﬁ‘é‘cm‘ééﬁesol uti.on

clarified.with char évent evaporation afforded the pure title
conpound- &8 £OYPCrY g&@? offidgtrifepspmethaqe splphopz OGN OUOBD be sthithesBedi 1, s,

e, 5 g6, arog ol ncke Rlis iyt RGBLKEAE Hocites Befpendl e

CH,s; 2.5%¢ 86 mf mﬂugromq&mnawlp’rm:ﬁ-l anhyalyidk ohe X aNghe) 1aifthordtrdehizet, N

. i 05, dt, s%[ homrmg:H 1 aprbtlc so%vents such as | ’;Lglchlor thang %);%?h%r glgf}imated -sglgerﬁé( anpl e

| -
N- { 3- [4-(23r &Qﬁ&ﬁxmﬁ@ﬂlxﬁlﬁa’fﬂre B e rrﬁ%ierbﬁé{d'eeﬂ RORY ha té;et %&ﬁ?elraﬁxfe' dd Eﬁﬁ\ogﬁfg?v H

t hi eno[ 3, 2- b] pyr an- 3- car boxam de a) Met hyl 7-oxo- uor onet
~ thi eno(3 solsFpitiendkecar bBxerlaht @ef(@nbuuhdrem%m @5107119@3))11”11@ Nugideaoét i c

anhydri de f.1, 8 di zabl cI 0 undec- 7- DBU) were added
to a mxt u}?é;goﬁpﬂur@é loma?' K@Tesfe é’tv{" pig ﬂ?h?ti?%v?l}?i: t“én 1% EH H305¢ at e
and 14 nl skillepyn it &€ e &nmonﬂa&sahﬁws&lmsnfw@r%tﬁh i%@nmkzﬁ 1701*30‘”5
During this period three further additions of trifluoroaceti'c anhydrid

(9.9 m épéf’))( 12870 abpws deffereniiationmt dhertivie nitafoen atopusodf thy tiper20nQ G tahde

m xture vvqa3 LC 0 g) and 37% hydrochloric acid
(50 m) an§ @?ﬁ%lg%t%d%’meﬁy geasgébe Etaf gx 80 m): The conbi ned organic

| ayers we qver SOdI u | phat e and evaporated to

dryness i rlﬁ v \é%g%lon &é?iy iﬁﬁ%ér% gﬂ%‘ﬁ’ eh n%% lFetS‘I"tB{?rfﬁé’quéme@ﬁ’}'tF

acetate 7i3 twpfehmemraegm The udds!sy kg ﬁﬁe%edl&'és‘ Jvélﬁﬁn&vn Ed ﬁ@ﬁb ShAQMRLAgr aphy
0:1 e

(petroleumether:ethyl acetate gradient from7:3 to resi due was
di ssol ved 2Ftn Wl IPTiSE sy sYnitigsiRed thd prape, Btilingtbough stadda.rmremnbmmmdethand

viater, drig or.at ness i.n vacuo to

af f or d theﬁ%eta]\{ pC?Q ualct:itgh %&P B?‘@éﬁ ‘1‘%‘%\@ mﬁllﬂﬁ?ﬂgg%‘fjg%l RRCeohf (fgl H8ed in
t he next she me\nhctdhoﬂi)re‘lw (@ﬁ’l‘ecpﬂféchl@fﬁbd (Dcﬂnm Th; e4@;ng(by21 %@D- SAMP N EriNaS s

obt ai ned st_al from et hanol . 163-16 "H NVR (200MHz,

| ||, ?ﬁg’@éw@‘i i%ﬂrﬁfg%hsms‘tp 26742687 (389 %8 s, 3H, COOCH( b) -

7- Oxo- 5 tt| fl uoronet hvl - 7Ht hi eno(3 ~-b~pyran-3 car boxylic acid (Conpound
4B) | | |

DETAILED SYNTHESIS OF THE COMPOUNDS OF THE INVENTION

Example 1

N-{3-[4-(5-Chlo ro-2-methoxyphenyl)-1-piperazinyl}-propyl}-7-oxo-5-phenyl-7H-
thieno[3,2-5] pyran~3~carboxanﬁde



A mxture of 0.70 0 of Compound 4A, 5.6 m of dioxane and S.4 m of 9N |

hydrochloric acid was stirred at retlux for 75 mnutes. After cooling to
20-25C. the~precipitated solid was filtered off, washed w th di oxane: wat er
1:1.5 and water to afford 0.46 ~ of thelfitle conpound as a grey solid
melting ai 249-251C. '"HNNIR (200MHz_ Div(SO-d," S): 13.50, bs. 1H, COOH:
8.25, s, -1H H2; 7.19. s. 1H He6. -21 cj . N

3-[4-(2- I\/Et hoxvphenvl) 1- pi per azi nvI] propel} 7-oro-~-trifluoronethvl-

t hi enof 3 2pb] pvy 9 5 pared as

descri bed |)n P-V@'Bro'fo %&Hé . ‘ g%und 1 G The
crude was pur(qurrmbubg}lAl)ash chromat ography (ethyl acetate:2.7N ammonia in
nmet hanol 95:d) affording the title conmpound as a light-brown . solid

nel ting atAlitbhréd KT 28389 -of " 1H INMRoto 2D ity SHIGY 1)-pi aznﬁ} 55:6 8 .of Bihydius
7.10, t, 1H NH 6.8d-7.10, 4H, met hoxyphenyl .S, 1H,~ He;
3.88: s, 3B caghogpte andzniv 6NHCE TZT(@@IGYHQP@PVih'Phﬂmimziepllrpe?r“ﬁzmieof:H:s;
Exg(rjrplz 80, ac@on@tﬁie b 'st‘?r%da&t' r@%u‘gf’l: 3 h%t'rsg_bfter bodhno 820- %t"c %bl’) meI—(iijH ater

"7- Ox0- 5- phwnw hdded- 1{n’6’ie1{ irtide (@Rd Zhe?rasmtﬂ‘ngus@smhb@rm)s fakey by shctRhPgslagicny! 1 - p
ropyl } 7Ht hi eno(3 b] pyr an- 3- car hoxam de
N- ( 3- Chl or ¥piospRh yalid, Sskirhawphwasged mith ey [016. wates pipd) castadised ek arptipeol

( Conpound hi 9 sekdbed in Exanple 1, but
with the s%g%rtl-ﬁtuﬁtﬁsl%ﬁgp@g@gﬁ}egglg%%{syegﬁgﬁgl ?3?00 il oride for Corrpound 1B

and doubl i ) ri fter diluti ter,
the preci pi s OMHE EDGH pTdr b7 I Eiﬁgath%w AL W R 77

col d- wat er2Hj matHajihdidy mmade R25:16and dfdheiIH WinkihoWRitRAyIORL4t hesf.5178em. ’fHe

- solid was then suspended in 10% aqueous sodi um carbonate, 'stirred, filtered

and washed™fihorypiengl He gud &6 paili 543 H.¥ §iQig - B-3-8B.an H{VQHMQQ)EO?F #%a.00he
titl 9-d° 0 | /s d 7. 7. 8p,
2 (e, compatndil S0 3 bR GR0OME o B cs P G0,y  Miedfind CHl], P

NH;, 6. 80, @EGHH?HHHCC&,G&}O@ 8m, mmHltH;LCGHCQ-L CH ; 2.1d, dt, 2H, CH CH, CH
b) 7- Oxo- 5- phenyl - ' V- (3-(4-(~_(~ ~ ~-tr|fluoroethoxv)phenvlI I

pi perazinvl }prbpvl T 7H t hi eno(3. 2-b] pvran- 3-carboxanide A mixture of 0.17 g
of Conpound 5A, 0.13 g of 1-(2-(2,2.2-trifluoroethoxy)-phenyljpiperazine
(prepared 88 ¢$§-93[d1i% ob P B SOFARE 0 ARGy the ) 9irRE BA! ASSIHBGELRONA € was
heated at 20 m Nut es. € ue
was purified Hny(Ca@homdrkBﬁat ogr aphy (et hyl acet at e: met hanol gradi ent from
95 5to0 9:1) to afford 0.193 g (70% of the title conpound. M p. 152-158C.
"H- NVR ( Zoal\ﬂdtutioﬁm(ﬂm Thg of Gorpounst, 1 ALhhd $18;m1 b 80%e/hydbazing hvdichte plagyirretids HO6;

7:5G7. 65, m 6:80, s, IH, H6: 6.75-7.10, m
CAH, trifl u{ﬁﬂblét aﬂw@@n %ﬁsmrBf %Eﬁn% Aﬁﬂwad%sé}e IQAGsiGn MRS [yas CORlER 19, ;

2. 90- 3. 05, 20m54t, dlﬁltaQ! \pﬁﬁ @@@Hﬁo%?er a?cmﬁﬁed?w?tgﬁ'f% hx@ffbch%c%‘ﬂal—? 1) and
p| perazine CH=s; 1

_ stirred for 30 mmutes The prec1p1tated sohd was collected by filtration and washed with

IN hydrochloric acid and then by water. The filtrate was concentrated by evaporation in
vacuo, filtered, made basic by addition of 35% sodium hydroxide at 0-5°C and -extracted
with diethyl ether. The organic layer was washed with brine, dried on sodium sulphate and
evaporated to dryness in vacuo affording 13.6 g (96%) of the title compound as a base.
Acidification of the solution of the base in chloroform with more than three equivalents of
3N ethanolic hydrogen chloride followed by evaporation to dryness in vacuo and
crystallisation of the residue .from ethanol:diethyl ether 10:3, vielded the title compound,

melting at 200-202°C.

'H-NMR (200MHz, DMSO-d, 8): 11.20-11.50, br, 1H. NH"; 8.10-8.40. br. 3H. NH;™;
6.85-7.10. m. 3H. phenyl H3. H4 and H6; 5.10, br. 5.3H. NH", 2.15H.0; 3.79, s, 3H.



Exampl e 6

N-{3-[4-(2Wethoty-S-(2, 2, 2-trifl uoroethozy)phenyl]-1-piperazinyi]-propyl}-
7- oxo- Sphenyl - 7H-t hi eno[ 3, 2- b] pyr an- 3- car boxami de a)

1-t - But oxvcar bonvl - 4- ( 5- hvdroev-~-netho}vphenvl) pi perazi he (Conpound 6A) A
solution of 8 g of 1-(5-hydroxy-2-nethoxyphenyl)-pi perazi ne di hydrobrom de
and 3.17 g of anhydrous potassium carbonate in 30 mM of water was
evaporated to dryness in vacuo. 100 m of anhydrous tetrahydrofuran and

5.18 g of Q@H9%:dB36-Ded, yﬂn L a? Qﬁmmnmsa%s@ 30 hhery esiti Cﬁ;%

‘m xture %ﬁmqg_g -25C for 2 hours, followed by ad'dl t| on of m

- of anhydro rof 4an- OJThénsus?éEnsCHECWNH3t,er é@5anil, t he, salyent
renmoved fromdhe N fate in vacuo. The residue was dissolved in 200 ni of
“chloroform The sdl ufi'on was washed with 3 x 50 m of 5, % sodi um

bi carbonate and with 2 x 50 m of water. and dried over sodi um sul phate.
The sol vent was renoved at reduced pressure and the residue was purified by

flash chroge orh t her: et hyl acetate 75:25) to give 1.9 g
( 28. 7% Of R 'pi-. e J‘..

: 9V} gexvlate (Compound IC)
I -t-but oxygc bon (5- tbut oxycar bonyl oxy- 2- met hoxyphenyl ) - pi perazi ne. A
sol ution of*t AR s° %Pﬂd%?mil%wéﬁ) aggledodropwisacat 0-2610 ®© arkolafiod Nf Saly wn
hydr oxi de Wagfm8i t SC. . The 23 __m xture was

R BB DGR he Beol RIS, Feenon’ dpsratobal e sur e

neutralised with acétic-acird

and the re¥icdRerimdranss 5019860 50M) 4 Bl660f of ALAKRH R ind-ine "‘ﬁhmd"ﬁll"lﬂ th 3
ter, the ganl c layer. was dried over sodi'um sul phate an t he

Xx 10 m of

sol vent eﬁgﬁ?@ff&&mﬁ bYIE as sHet fos 7 howes; eftemardsli as gzama ~E8) 0. 5%
Conpound 644 Gt O iekgd %

6.70. d. 15 %%rkk%&dén\gdtérr(i(_nﬁg) ba éniy % aéﬁm% so%llg‘m Q&/&I‘Sﬂéﬂ g_ 40prﬁcgﬁa§1fi
ring; 5.77vater 2120 @l TBe pans, Ia)’&lrlw@drlal (DA ﬁ.}l@ﬁme)n&vaﬂb‘fﬂteé tDldPREAZH,Ne

- CHz 2.8 CHzs
T Bt o2l 8 PSR R B Dy ml@rpasm@éwampha&l>~af@r¢mgaz. ne

(Compound 8 oAoBLhHiBthATEL4 £ 1@flod SRflqeeOion B UL P the Bt 2yp FiinGE° i ™

carbonate and 9~ g of -trifluoro |"Genesu ?"Hh%lﬁ m
of acetonlfﬂﬁhfr'e?lwél@am@fl uxed for 16 hours. The sol vent vvas evaporat_ ed off
at reducedgpressure 90 m of brine was added to the residue and the

m xt ur e wasl-B}R éZﬂOe«ﬂ-Iw(IIDCB Ox 3435, 5] 1Hfthiebhate % Qtat 842, THo o HamN ¢d ayer
was vvasheqﬁ/;n% :;\72 Oé\gi }%@ 3_& and 20 m_of brine and dried over sodium
‘sul phate ol ventt sp}}‘?e a1 At ddic o dh B OuR $0andH. KELESs due
purified by flash chromatography (petrol eum ether:ethyl acetate gradient
9~:~ to 80:20). The solvents were renoved in vacuo to give 1.86 g (52% of
Conmpound 6 as a white solid. Mp: (98) 10210~C. 'H NWR (200MHz, CDCI,, b):
6.77, d, Methvi- (Rwhmmﬂacwlﬁa-be@zetdoanl@asqhm-eﬁ:bdmm(i:drﬁp@hdpnngny| ring;
4,28, Q) 2H CF, CHzO 3.84, s, 3H CH O 3.53-3.68, m 4H, -~ piperazine
CHes; 2. 90 solgion af 1 2BimIDf prqreina i %nﬂ?blf&;tradhlé@meﬁmn@ ks Q%d)dr@awﬁé over
1-(2- Yl et hdoxv vl erazine ~ 1

trlfl uor oet ho
hydr ochl ori && lf’%(()%&)é nEEs K saolsﬁ 18’& %37’2342 Q?@unrlﬁl Uér!@ac?etnnb ofci d

in 30 M abuaniyemnetand seddoi0ERLD AR A t
stirred solution of 1.17 ﬂrﬁgf Corrpoun%lr 6%@%96;8“%1[&9% uqdﬁhgu%l%me was

di chl or om&PRKAe o B2 3 xt prspiptidnsedidhedisofikerad ot @aid &&slﬂzﬂCwu\haadﬂad

wth 2 x 3§, gmagp ro extracted with 3 x 1 ~ ni
hydr ochl orig)tccr‘['jhl&ggil g#ﬁmlgwqgebﬁsﬂ cf QEEPWBPH‘&; \%%%%aw%lwﬁf Jélem of
di et hyl etdeerpound kedsi mrﬁz&ﬁhnmeﬂmﬁﬁg{maﬂnégm@ygfdogge%l (22 % ‘?@ dg' act ed
wWth ~ X iethyl ether. The organic |ayer was dr| ed over

sul phat e 3198295111%‘3’5‘189 PRETE-AErEbwIRSY €% mnda Sl mol. gresseetmvéls ~de(tﬁﬁﬁfi)edo1’oy

conpound 6 I t he base in dieth et her
Wa;rp t lrJeat eg ‘\?\ngtﬁﬁsg%glaséop lrﬂf: gfr)&e(J %ﬁ%&%g:& #ﬁ’ g‘ r%‘l‘f %‘8‘%‘1%&”3‘6’8 CREHON

di ethyl etk to give the hydrochloride salt, which was recovered by
filtration and crystallised from acetonitrile and et hanol to yield the

anal ytical sanple. Mp. (188) 202-zZ08C (dec.). 'H NWR (200MHz, DMSO d5, 8):
9.18, bs; 2.9H, NH="and NH ; 6.90, d, 1H, phenyl H3; 6:67, dd, 1H, phenyl
H4; 6.59, d, 1H, phenyl H6; 4.66. g, 2H, CF, CH=0C 3.74, s; 3H CH O 3.18,
bs, 8H, piperazine CH=s. d) N 13-[4-(Z-Methoxv-5-(Z.Z
?-trifluoroethoxv)-phenvll-1-piperazinvll-oroovl',-70xo0-:-pheavl -

t hi eno( 3. 2- bl pvran- 3-carboxam de This conpound was prepared as descri bed
above, in Exanple Sb, with the exception that Conpound 6C was used in place
-of 1-[Z-(2 ? 2-trifluoroethoxy)-phenyl]-piperazine. After cooling to

ZO 25C, the crude residue was purified by flash chronat ography (et hyl
acetateZN annDnla |n nethanol 98 2) to afford t he t|tIe conpound (609@

AT /NA ™0~ A~ . L NI NIN\R A ~ . N o P . i — ~1 1




trifluoroethoxyphenyl H3; 6.40-6.55, m 2H, trifluoroethoxyphenyl H4, H6;
4.30, g, 2H, CH=O 3.80, s, 3H, CH O 3.65, dt, 2H, CONHCH,: 2.50-3.10, m
10H, piperazine CH=s and CH N 1.85-2.10, m 2H, CH CH CH . Exanple 7
N-{3-[:1-[.1-Fluoro-2-(2,2,2-trifluoroetloxy) - phenyl [ -1- pi perazi nyl ] - propyl
}- 7- oxo- 5phenyl - 7H-t hi eno[ 3, 2- b[ pyr an- 3- car boxam de Thi s conpound was
prepared as described in Exanple Sb, except that

| -[4-fl uorllo- 2-(2.2.2trifluoroethoxy)-phenyl]-piperazine (prepared as
descri bed HNBIR QY08380)CRaEs Jyseds isniH. thi 342, m. 2 5
1-(2-(2, 2:2-trif PZor oet hox %‘-aéhenﬁll.l i -’%i %g’rl?ggf{@nfg%e&ﬁq 7 LBt Y B 3~
the crude HeisT-ditrd-SRmBL pHs quﬂé HpyHf] Hzrb. thsoibsib gt dBhy4.6et iy 184Hc etasg: 2N
anmoni a i . et hapol98: 4 kat o af ‘the title conpound (74% . M p.

189-191 C. * ’ﬁrfﬁRb@(gom:&@éW&%w-&%, s. 1H H2; 7.80-7,95 m' ?H,
Phenyl H-. H6; 7.457.6p, m 4H, CONH, phenyl H3, H4, H-; 6.80, s, 1H, H¢;
6.6~-6.7~, m 2H, trifluoroethoxyphenyl CHs; 6.60, dd, 1H,
trifluor_oethog;y(ghenyl CH, 43~ q, 2H, CH=QO 3.6~, dt, 2H, CONHCH,; 2.80
i.00, m 49 2lErBerzavlionys thoxvrarhpnyl) 2ethieny! G-y xoevNrinnghyBhpsmhenam ne

CH=s; 1.90-2. : Pg%lflh;j% gﬁ_ X npl e 8 Determ nation of binding

affinity for §0midd : cé’g‘lﬁé’ﬁ% a@d 5-HT,,~ serotoninergic receptors

Determ nat o affi.njty for cloned human a~-adrenoceptor subtypes was

per f or ned )i*n%rlr"gr or é{]g? Er Ot S Iﬂ% ?@?-h@ﬁe(’_ﬂﬁ@ﬁéﬂpb‘e@hwec@ Syl of

- transf ect edtetoyirileewhs Opesddd RS Bis SXBHESSIRR4 D S008RES TRO GO g Lach
a, -adrenocepi or sub%ype. C oning and stabl e expression of the :

‘a, - adr enoc¥pt Bergd psafigiag J8r ¥ (B8%6) 2 GompeindisEymeléisg i bidd1 {ZPEshd pefe al .,

Phar macol . z (¢ ) ). .. The cell .menbranes were j.ncubated in
50 nM Tri s%ngg%mf?%e w?(ﬁ(?lb%gﬁ%l }e[lcrll_-‘ﬁrﬁrﬁgt()’}sgn? fHS £THGEn 3PS Y SHESSt Tramo2
- for 30 ni nstmspaibl 2F6didg0.2he odliransetod sehpsencs (of4) emrpetng drugs (1
pVl - 10 pl\/pl. "Non-specific binding was determned in the presence of 10 ~uM
phent ol am ‘BeNMR AIBMHLTMEE 53t0pRedoby addbid®m0fis.0845 s buffer
and rapid filtration thr ougﬁ'%. 2O/cpoﬁgg%ﬁh%ﬁg\ﬁeq(?nﬁﬁéggragtgflgg{l}géi-reréElllg%%‘{ier &
Schuel | G821 $1L| (el 9:P amddd-@GHE 1 HgeHon®3 .ok, 2HhEHRBaT1 . 5- HT, @HgRr ot oni ner gi ¢
‘receptor was stably transfected in a human cell line (HeLa) (Fargin et al.;
~J. Biol. Chem 284, 148=18-14852 ( 1989)). The HelLa cells were grown as

- nonol ayers in Dul becco's nodified Eagl e nedi um (DVEM ,  suppl enented with

10, % f oet d) caViethskT-orpdAthegein ahiend]s 2180viehBloarbrWEQCMpodhE1Fhe cel l's

- were detached fromthe growh flask at 95% confTuence by a cell scraper and

were | ysed S0mi sRetMalkdeotsissdiRr A e EREAT AN 2 Mtio%fof(mgbzf%é‘%%%ﬁ Sund

~honogenates were centrifu_ed at 40000 x g x 20 mnutes an ranes
ver e resuspelddl mhohl.2-digdorgerhne angl thermitire was-stioked aff83°6 for ivhamd. After

EDTA- p- m \J, if 7. L medi at el ozen and stored. at-70C until
aser 7 On R e Rl e A LRI ke REE WARE «f cSuEphudeed v
bi.ndi ng bufnhgdroo$ s&lumms\iphteiadd ePdporatdd to ByRess va¥eFlarfordify ¥lo7 Rafradri e

(Fargin et_al,., r;ng{aturg 335, 358-(60 (1988)). The nenbranes wer € | ncubated
in a final™VerunEicotrude wias myrilisd b fhash chrosatamepivg (Hetrolepmmithererh] Sic@keDPAT,

in the. abseNCeRindl §SEN28,)08r € ' , o 'QYESPRGH! Ipg: b ndi n S
- det er m ned JiIDflﬁt he pr es“e_?c’eﬂ)of 1‘8“%& EnﬁT% i%eg‘ ?tngébgﬁi hlr\g\ﬁsw?t%ﬁsg%%g&/-
addi ti on dfom geethasbbitoTyivsthsahilpticananplaphcp. fibpiiratd.on through 0.2% .
pol yet hyl enei m ne-pretreated Schl ei cher & Schuell GF52 filters.

- 'H-NMR (200MHz, CDCl, 8): 8.50, s, 1H, H2; 7.95-8.05, m, 2H. pheny! H2, H6; 7.50-
'+ 7.60, m, 3H, phenyl H3, H4, H5; 6.88, s, 1H, H6; 4.00, s, 3H, CH,0.

2) 7-Ox0-5-phenvl-7H-thieno[3.2-blpvran-3-carboxvlic acid (Compound 1G)

26 ml of 0.6N sodium hydroxide was added to a stirred solution of 3.82 g of Compound

IF in 174 ml of methanol and 87 ml of dioxane at 50°C. The mixture was then stirred at



I nhi bition of specific binding of the radioligands by the test drus was
anal ysed to estimate the 1 C_ value by using the non-linear curve-tittin
program Al [fit (De Lean et al., .Im J. _ Physiol. 235. E97-E102 (1978)). The
| Cs val ue was converted to an afflnlty -tomst ant (Ki) by the equation of
Cheng & Prusoff (Biochem Pharmacol. 22, 3099-3108 ( 1973)). Data were
expressed as nean of Ki. The conpounds of the invention exhibited the
desired potency and selectivity at a, adrenoceptor, as shown in Table 1.

TabI e 1 Anthe yarfKitymperatireofor t20emitividsec@iléd EOPROSHTdHiifuest @ﬁh h8p rﬁle&tom'e{‘a“t
-adr enogﬁg aﬂﬂtmgs and the 5-HTIA receptor. Exanpl eC oned

recept ors e'ﬁ’aaC{n-an < L 481 ‘1@2@‘191@‘3 lagids e pH6#. U840c 6098ndi6n of the

| 3. 6026. 215:4; D . :

13 2050, 5 PRt g@%g@’j{%;@% 2195 & BoRE RELA dilueb e 69lid yigs gbiped. This

Pr azosi n0. ®lig. B Ji1@8=410@0hied to affordB(aEWfﬁl&xtﬁlMﬁogﬁ@IuS@a fd i ted Rkctlohe a, ~

adrenoceptors The fﬁgﬁt' on a, -antagonistic.activity of the test conpounds

agai nst notFdrEAa Ether Rpgt cafifet ¢ S5 vl e oo fors egfanphsbiieldadie tamalytical

pretreat edsawd é,q@ngmng,rﬁ@tghwg?&@m dine (a, ~ receptor) was eval uated according
to the nmethod of Testa et a (J Phar macol . Exp. Ther. 281, 1284 1293

-(1997)). A Af it S, i-f' by cervi cal

di sl ocat i oﬁyk%e aor\)tﬂ%vmcégéﬁ§ ?b IE@% :ﬁ%s Iﬁ&gsﬂ%/%qg Opuiis & and
di ssect ed ffhrcegl 42, 16l ed- VIQO,tmTSZ&EngheHMFHZS HELS; mmaflﬁdH%f om each artery (8
‘rings per aorta, about 4-5 mmw de) and suspended in 20 mM organ bath

cont ai ni ng Krebs bicarbonate buffer of the follow ng conposition (m\l):
NaCl 112.0; KA 5.0, Cad 2 2.5, KH PO 1.0. l\/gSO 1.2. NaHCO, 12.0 and

gl ucose 1lyl, equifhibralsd.- ’ﬁline?h%x A 5 7 Desneth I| i pram ne.

(0.1 1tm 4nd ‘COTETCOSTErs : R e e RERGRE T onal
upt ake of NA, i@)ﬁh&é}pamlv(xﬂrbwwmﬁe) bI ock f3 adrenoceptors and yohi nbi ne

(0.1 pM to block a, adrenoceptors, were added to the buffer. The tissues

were subj eétfediltad B% desiv eyhoptoghoRag agdd 4shgl @letYﬁ{H?Pﬁﬁn& QRA QMRS 5 -
det er mi ned_usi ngl i.sonetrj.c té%nsducers (Basile 7003). "The preparations were

al | oned t o &G SPIUsPRE 0r33re BHCRIMARNS Gand 09ére off Cempounderl) @8 imilfumlest wi t h

10 pM NA f b thenl ted,with the
k1t g SRS b PR RBIBQL . RHO%) B (0N P PR S

washed ext@n@mmems poured intonES ful i Ovaterh Qe Shothef RS GRS Y& dATadd e
NA- concent rratl CE} %gnsle curg ft(gr washout of and re-equilibration of
the tissue’ E%B ohq ggs fsﬁg"? a0 il A cloppiermadwashed eith whteardrad
M nutes, aoweeeRmNAhERHEna e YRr&eD &gﬁrﬁ@s 'u?%crugs'?k?é@:ﬁde was figr fged by, flash

.constructed. Each antagoni st concentrafion was t usi ng aor
rings fronfEpmpeRenly r 1t scety/gwthantli ¢51)( i Eeppration aﬁbtded beiewpare tthl&

trat | f
' Fesponse | R (LT PARE RGO rﬁ%ﬁi‘éﬁ%}éo%f@ﬁ@ﬂ%cce?ﬂégw%ﬂ%"?@ﬁétq wer e
| cul d d The | h f h
LSS g BT IR SR o AT L
- concent r at7.ensm (3¢ HHeyIHDHL 15, ?V@ Latechigsa ¢4 lagt YHC&lérE)?ﬁ]ﬁnvrﬁé él\? |

only one or two concentrations of thé tést conpounds wef rse
apparent Kb Nald6 4&s-c4l. aul ateghlgeiphgnytt 3, fIdﬁ nhBa; s KEH=CH,070.66, dt, 2H,

CONHCH,; 2.74- 2.92, m, 4H, 2 piperazine CH,s; 2.48- 254, m, 6H, CH.,N and 2
piperazine CH,s: 1.80-2.00, m, CH,CH,CH,.

-Example 2

- N- {3—[4-(2-Methoxyphenyl)-1-piperazinyl]-propyl}-7-oxo-5-phenyl—7H—thien0 [3,2-

blpyran-3-carboxamide



[B]/ (DOSE RATIO- 1), where B is the antagoni st concentration. RESULTS The

conpounds tested showed good affinity for the ~;r adrenoceptor subtype. The
data are expressed as pKb in Table 2. Table 2 Functional affinity of the

t ested compozznds for the al L adrenocepfor szzbtvpe. Exanple pKbl '
8.178.ss4 7.92p 9.127 8.66Conmpound A 8.64 jPrazosin ~ 8.11 Exanple 10
Effécts on urethral contractions induced by noradrenaline injection and

bl ood pressure in dogs after i.v. adm nistration The experinments were
per f or med AGCoiE BEm Quﬂdﬂam[getpl%%qréaf l @r¥@e et apneacol .. Met hods
22, 103-111 (1989)), lijwi th substanti ala r%gl I (glaitiﬂl1 %@#é& fﬁc]il %tméng%‘aﬁ’l% mal e
beagl e dodis{3-weinghfapyhel-Dmiethoxypireey Bupiresiziret | Geehanid hapeadsohigdddi fal ggodi um
(30 nQ It gy d-2 mal kg/h i,.v.), intubated and spontaneously ventil ated
Wi th roomatt goq)ﬁfgg FBE%POP%OQ%M%% 3%% LA BoR e 48igreateBmyl exgacting

pol yet hyl enigh ¢RE) akalifieb&EomBited Hihad WeRR Witk Qy lafer @t GRol i oHah the
left fenoral artery. A collateral “of the Ie%%%ﬁ%dr\gﬁﬁb‘gﬁeﬁ%\g?oc@p}’nﬁgt ed
for infusi(@edism anphssd edi eyapemigdtthalryieghtn femor Zhe veide M&Splﬁﬁhﬂbﬁfyaﬂgﬂ f or

PR vy e il POPD e R weon
nor aar enal oy R BRL O Rl Pehaiel it S) dlieatiitfs boieied Pyasfpopsion afn of
t he abdonithalkoketddfridtRns kenthinty theHues fad c@)rh%,(ﬂﬁ)da(rﬂ@&;yif"i ?%2 r@ﬂ%&ﬁ@&d A

-t he .

procedure. NA was selectively distributed to | ower” urinary trac
par anedi arfT¥eethyt agetase pffarding e tirle cemponnd:nedlémglarl6 1£ 1GACE he base of -t he

~pelvis to the m d-abdom nal region was nade and the bl adder and the

prost at e - wWERNMEX f9diIz, THRCL,, §)28 4 bl sadlHeH2 R S0-SeHuAl, D, ﬁlﬁaﬁfyi HO, ME;1sR

: i . Prostatj -ephr al it d wt M Kkro-ti _
Cht hoter (SR Tt QG DR PR BIRL e et Siva  Fndoek 7 dr'dis mur Bt GHAbE meat us,

and wi ¢ hdriasotphichy|lrhie; BRSSS ULE CHLONS AHCRIIMASORDRIELL 9R64 4ot N pr Ostatic
region of the urethra. A ligature was secure et weerr’ the neck "of "t he

bl adder arfiPHrERNEELT - 18sdPatmR. tHhe I Abpulibppahzinh €, a1 1t 802 800mt DFlavoi d any
i nteracti qfy) .IILQ?ILIhe bl adder. Another ligature was put around the MKkro-tip
catheter at t external neatus, to secure the catheter itself. After a

stabilising period follow ng the surgical procedure (30 mnutes), in which

~arterial and prostatic urethral pressures were continuously nonitored as

basal val %ﬁs i.a. admnistration of NA was nade at intervals of 20
m nut es. s of NA chosen were such to produce an increase of at
| east 100%in urethral pressure. The test conpounds were admnistered i.v.

Cin a cunulXfrelehpaden3d-thmethaxyphenyloi-piperafinyil priped - bekuwdEhthieno[3,2-

adm ni st'rabt'plqﬁl._ | 1.0 ions of NA were repeated ~ mnutes after every
dosi ng of . tI St c%lfr%%budﬁgb\?m&%h intervals of about 10 m nutes beriveen

stimulations. In order to conpare the effects of the adm nistered conpound,
- dose, ~r espons eMethyh2acdty e cddslexticrnbbovionithvbBhenser-earongitt Uct ed by

conputing, at the peak,effect, the ( percent decrease in diastolic blood
pressure and pggPE@HPn‘#(ﬁ‘ﬁ; bition of the increase in urethral pressure
i nduced by_NA. Linear reeression equations were then used in order to
eval uat e tHBS EHBRIBE; s Premereskasidpasied farsomposnd t Gef Ekfrepleilvbutdsie i nduci ng

by 2% the " e Be b P2 S8 BE R S e R ER S e

after iv. catmabgiapkyt (petolefimt diserediypacends gflicax Aol B tol7:32tcIhr® are shown

in Table The results . concerning the effects obtained after injection of
prazosin gjnodn%{?db’fa?%@’)are al so shown in Tabl_e 3. '

"H-NMR (200MHz, CDCl;, 8): 8.30, s, 1H, thiophene H5; 3.80, s, 3H, CH,0; 2.50, s, 3H,
- CH;CO; 1.00-3.00, m, 11H, cyclohexane CHs.

b)  Methvl 2~ Z-bromoacetvl)-3-cvclohexanecarbonvloxvthiophene-4-carboxvlate
(Compound 3B) |




-30 Tabl e 3 Data represent the active doses (erpressed in pglk~ inhibiting
50% of the urethral contractions (L'C) induced by noradrenaline ~A), the
active doses (erpressed in uglk~ in lowering diastolic blood pressureY(DBP)
and the ratio (DBPI UC) behveen the actiug-doses. ConmpoundUC | Dso NA DBP
ED~S Ratiols.3 ~ zso 5z.s21.8 35.5 19.752.7 >1000 >370Prazosin*3.6 6.6

1. 83Conpound A*2.4 243 101.2 * Data from Leonardi et al., J Pharmacol E.rp
Ther 281. 1272-1 z83 ( 1997). The pharnacol oaical results confirmthat the
conpounds gf i W, i a, adrenoceptor antagoni sts with good

sel ecti vi tf} Sfoz)‘?%tnh% (g% ggpo effl%rgrélﬁ)r%eow, > ’%{a‘?‘f%cétﬂﬂ %FrlgéWﬁ’é]tdS‘él drpyiFfeOBT T, | |
recept or, parobdgefof) afifuited foya 8bisGor Of 35588 85 12 af Ly ViLr o
data are concerned. The in vivo phar nacol g%icg%}?’%gﬂlxt@%ém r%?naéeﬁg Elﬁlldgh
ur osel ect i SHTS¢ ¥ 24-Re" ¢ operuffirsing ior pefurthemAsi lonrand 202SPCS thet bitire pogsi bl e

use in th r LV i seases of the | [ urinary tract,

i ncl udi nge%&gﬁ&?éﬁg%g %ée? %Sgﬁécmfﬁé”% glel?l?) '¢W§r'§2eb§%§g}\qﬁ-“é@@@meﬁ@§%

ef fective layat wepamasteanaith omater 12 &@0&699§09@9§@e0€1§§'&ﬁ§m &r Efes(ﬁ(?ﬂ;}\gm{;ﬁg/ kg
ers o ower

of body vvei_gh; per da}/. for use in obstructive disor t he
unnar v’ t r att<t Gxetlambp doed over mdiie splphiate 208 <Sapvaed pr dfereseih Qicho 2The - 31

Th t- f | . dosing., .| . houl d
e 10 1o |00 T orarFiaers S s Sa bl et loyomtoduE ATk i ol €9

active in Yhef Compound3Bary tract without a substantial effect on bl ood
pressure. !depend on the particular conmpound enpl oyed. Cenerally, in the
case of a ¢hbhpdRINBEHLATDEE, §)8i38NE it kMELRMEHAE 8hoCOR RO oUR 19 four
ti mes the ung of the ED< used i n i nhi bi}f)i ng uFe’t"ﬁ’r él"ﬁ%ﬁng’g’%dﬁ’ "(:Ig‘n be
adni ni st er'ets'Wi +Addts0s hdtasyslahexans 6F 20-bloaa 2. s SwvelohBumt IG3Es (eq.);
refinenent ggand)s0pf bt L.on S \are si ble ysing no nore than
routine experi ment s’."ml'%’zé %r‘%tl?h\%mgegérr%ggaﬁasi'déﬂt e} ﬁ%eﬁt‘}f&rf’yﬁweﬁ@egﬁlaﬁ-l y
adm ni stered, for exanple, with an inert diluent or with an edible carrier,
or they may be enclosed in gelatine capsules, or they nay be conpressed
into tablefs. F he .purpose of oral therapeutic_admnistration, the
active cor'rp}o_u - Y A0 G HRAGPIY ednvilh exci pi ents and

d Y aith - ale ‘ t T
yrups. vl er o B B s LSl 2t one Should cont ai n
at | east O0a~9f ) ¥§ o€ t -amount .of tive ingredi ent may
be varied despené?in?](?dl)jpgﬁ ?ﬂg&ggri | c%gpaltbglr’n? Qﬁ&nmi"&’g‘ﬂﬂéﬁ‘i‘%m ['§3 il Of.
bet ween 5, &ctomdrikbont stiddd af reflie fued §Hiousf arddh@ediBbdled T8-RODYRAL lp?écgﬁlﬁ{cl ve
e

[V

anvdaoa N ‘{ l'l

conpound i n. sgﬁ}h %o%gosi tions is such that a suitable dosage w
obt ai ned al'FhoUGHY: He Wading: gndhe dYEr cwith Be:bbpixiue df aphyd dariersiisacetoniiglea

plurality ®flodesage: £ I [ iLtions.and.prepar.at.i
‘according to the ?n\?gg%%rﬁe’g@ng{ltegg?égggﬁ{Bﬁg%%mgﬁu%‘fé(? na%@gg_gtaléﬁlltﬁ(}?@r m
contai ns bet.waen H | &0k ans cti.ve gonpound.  The_fa ts. pills,
capsul es, [ﬁ oches(é{)a()%ﬁ%gjeﬁﬂ3 $e) ?rﬁ)ll Sa\ﬁglo%é%?ﬁ ﬁ?’nﬁﬁ)‘?'@&@aﬁ‘pﬁéﬁ’ ‘E&wg[s)ﬁ%l | owi ng
i ngr edi ent&35.al, BHp €&k sUEN sa3HNCHOCT. §GL a5| eI cRkionk-@8R C1gums hagagant h or
gel ati ne; 49 ,P?Ci ge Ent SWS starch or |actose; a disintegrating agent
such as al gin® FE1°4%a88 ittiieevsal il gPymeobHi @thercprinbeane K Hmd the |ike; a

| ubri cant such as magnesi um stearate or hydrogenated castor oil. a glidant
such as colloidal silicon dioxide; and a sweeteni ng agent such as sucrose

-'or. saccharin nmay be added, or a flavouring agent such as pepperm nt, nethyl
sal i cyl at ed) or%ﬁﬂb@ﬁ‘ﬂ%ﬁd&@gﬁﬂémﬂﬂh@“ﬂmmﬁcmﬁo&vh@@@d@o&n@aID;SU| e,
it may contain, in addition to materials of the above type. a liquid

carrier subtmixsuaof &6y ofidompouhedCapsdof ¢, 2ulitlloforthaRe HRY2 GARE AMaREHEY

various arjals which nmodify the pnhysical formof the dosa~~e unit. for
exanpl e g?)gé)? Edr%s??rb?ﬂ?fg.w%a sato‘fj gi OF SO elies sretingite ROA3G6r 5 mlhef | ac,

or other erl@wHEGmMCHas bidkdABRNbSani® 18V UpasTBYHER WA Rhcel M2 2IF ng”dr%eﬁ &he
ac_tl‘ve COITpOUﬂdS". SuUcCrose as a sweetenl ng agent and certain pre"ervat |r\/es,

dyes, col ctifWArosRgodvEslphate MHevapraed bl drynsed: imupr BpaEiug weh peefiadasi ous
conposi ti O%hS%Heqolﬁ?aphy (petroleum ether:ethyl acetate 1:1) yielding 0.05 g (68%) of

=

Compound 3D as a white solid. melting at 114-119°C.



_3?_ pharnmaceutically pure and nontoxic in the amounts used. For the

pur pose of parenteral therapeutic adm nistration, the active conpounds of
the invention may be incorporated into a_solution or suspension. These
preparations should contain at |east 0. 12" of active conpound. but it may
be varied beriveen 0.5 and about .i0% of the weight thereof. The anount of
active conpound in such conpositions is such that a suitable dosage wll be
obt ai ned. The preferred conpositions and preparations according to the

present i N\\BMNIRIBOMHZPTROAT §A8S0, ¢, hat, 1, paLeNt B B SigsasgeHuebbcﬁont ains
beriveen 0:2_to |00 mlIligrans of active conggund Sol utions’ or suspensions

may al so i frepudld: fhéH sYqlesiang Corddre . ¢n, 19t exmlodxaneCHyent such as wat er
for injection, saline solution, fired oils, polyethylene glycols,

_lvcerine, propylene glycol or other synthetic solvents: antibacteri al
agents such as benzyl al cohol or nethyl parabens; antioxidants such as
ascor bi ¢ a€j d HICvslotiéxyir7hixouTEpitiites(3 hah e Nead@R IS agill ehoBSound 3F)
et hyl eaedi am netetraacetic acid; buffers such as acetafes: citrates or
* phosphat eso.3ngl 3PENtsedfuet hyfexaeiat MBRl d¥wdeniGh taﬁdédwa @énﬁp S

chloride or dextrose. The parenteral nultiple-dose vials may be I]Iass or
pl astics n@Pé¢ gaf Compannd g @Ean ie‘imb@fsmcfh@rmé agdiD Oal of 1f rlioaehms anOQtZSa(EJ’ﬁm by

various ro [ n a ord| resent invention
are al'so viiviiine Bk BERE AT S0 ROTPRVRE: cRE el oD La i Broia wer

. i ngredi ent &ilwedl withuvfer B Rl SFRY iwith mrhyeﬂasmhi@ﬁ@@mﬁerﬁ‘é ﬁkebtﬁﬁé\t&@?ﬂ fose

. disclosed in US 4089969 and US 5091182. - ) ound havi ng
the gener al"a$ 6°Hastes 1y RltRepand washeg wélevitter @naf&f@rl{) 0~(8yg: I(ba$%3/ bf dhe title

polyhaloal&xh UPoitiRy of 6846 s an al kyl, al koxy. pol yfl uoroal koxy:
hydr oxy or tr?g{uorgdegﬁaﬁgéuﬁﬁggnyloxy group, each of R= and R3

ool y1 1 uor oa K0S er iR R 8953 4 b WL O § fondie 2% B s

phar maceut 2 6al2.30, ac aeptadbeagall; af10s2eH @ VeBAUREand C[#A. conmpound
according to claim1, wherein R represents a phenyh cyclohexyl or -

trifluoronethyl group. 3. A conpound according to claiml or claim 2,
wherein R represents a nethyl, methoxy or ~,~.~-trif|uoroethoxy group. 4.
A conpoundpacceidi.neta- g @re%egﬁ ) [ ts a
hydr ogen o? f | tor |Cneea‘?omq¥ 1 mpﬁé@lm p%’é(”&zﬁvﬂ propyl; 7 oxosﬁf

thlenofg 2-blpvran-3-carboxamide

The title compound was prepared as described in Example 2, but substituting Compound
3E rfor Compound 1G. The crude was purified by flash chromatography (ethyl
acetate:2. 7N methanolic ammonia 95:5). The residue, obtained after solvent e\-raporation
from the collected fractions containing the pure title compound (0.03 g; 73%) was
dissolved in 5 ml of methanol and the opalescent solufion- clarified with charcoal. Solvent
evaporation afforded the pﬁre title cOmpeund as a yellow pastf solid (87%);

'H-NMR (200MHz, CDCl,, §): 8.41, s, II-I,:HZ;-T.IS, t, 1H, NH; 6.85-7.10, m, 4H,
methoxyphenyl CHs; 6.21, s, 1H, H6; 3.86. s, 3H, OCH;; 3.60, q, 2H. NHCH,; 3.60-3.15,

m. 4H, 2 piperazine CH.,s; 2.55-2.80, m, 7H piperazine CH.s, cyclohexane CH and
CH,CH,CH.N; 2.03, dt. 2H, CH,CH.CH,; 1.20-1.95, m, 10H, cyclohexane CH,s.



-34 5. A compound according to any preceding claim wherein R represents a
hydrogen or chlorine atomor a 2.2.2-trifluoroethoxy group. 6. A conpound
according to any preceding claim mherebﬂ nis 1. 7. Any one of the
fol |l owi ng conmpounds:

N-{3-[4-(5-chl oro- 2- met hoxyphenyl ) - 1- pi per azi nyl ] - propyl ;

- 7- 0x0- p- phenyl 7H-t hi eno[ 3, 2- b] pyr an- 3- car boxam de,

N-{3-[ ~4- (2- met hoxyphenyl ) - 1- pi perazi nyl ] - propyl } - 7- oxo- 5- phenyl - 7Ht hi eno[ 3
: ?- b] pyr an- 3- car boxam de, '
5-cycl ohexyl - N-{3-[ ~I - (2- met hoxyphenyl ) - | - pi perazi nyl ] - propyl ;

- 7- 0X0- 7THt BE [EEZ b] pyr an- 3- car boxam de,

N-{3-[ d- (2- net hoxyphenyl ) - 1- pi perazi nyl ] -propyl }-7-o0xo-5-trifluoronethyl-7H
t hi eno[ 3, 2Nbﬂ3ﬂylf(aﬂ¥lﬁthnaﬁﬁim(ﬁrm-ﬁ-§lperazmvl] -propyl}-7-0x0-3- trlfHorEmethvl

7- oxo- ~- ph 2- trifluoroet’hoxy)phen pi perazi nyl ] prop
yl]-7Ht hi ‘3‘:’%{“&% %P&P%cg%aamm de,

N-{~- [~l-(2-met hoxy-5-(2,2,2-trifluoroet hoxy) phenyl ] - 1- pi perazi nyl ] - propy!
- /0X0- 5- @henNﬂethszloﬂb%{tﬁoﬁz d

N-{3 [4-[4-fl uoro-2- = zinyl ] -propyl}

- 70X0- -phenyl(—CHHlnorméﬁéN 2- b] pyr an- 3-car boxam de. 8. A pharnmaceuti cal

conposition conprising a conpound according to any preceding claimor an

N- oxi de or3.85 phipfradfudrogatit anaeGaRt &l € 25} torof aggp

adm xture &c‘%‘? a phar ceutically acceptable Oéoll %g%t%bol?y% (Zjﬂﬁ'de(j”] “Re

phar maceut ) di h 2ambewgi @fg4t18 g lodli metBylf 2atdrel-3-bodiki iopPedd-

~anticholi n@ﬁ‘bd‘&flzﬁe_gﬁﬁ ] ceut i cal ition according to

‘claim9 in whiéh the é‘ﬁﬁlgﬁgﬁ}%g‘?g@ {%nﬁ‘ G B Y ﬁgﬁ?iaroqo *fofot éf B@Ilﬂfﬁe

oxybut i ni nPpudag itfie pegedthred fatet haditamdoft &Ti!!uksfﬁfabé%r% anhv&&de f9 Ml&% e) gt hte
ormul a ein represents

preparati f ound hav ng t he general
an aryl, Oﬂgﬁo(g%vﬁﬂg ‘EfaﬂOF%WQ gnﬁ;%ﬁ CRhe ﬂemu%‘em psourechmtaah ky{mre
al koxy, podtyite (@O%'dﬁ@?ﬁ% BB AN OLeid [3d Jgﬁoarn gcgg SehRAon %z'@%ﬁe e

each of R= and R3 independently represen or an
al koxy or TEBI yhe G@ﬁkbaielicm’gargcr tayprs werd washsd Ovlthlwﬁér Zried over sodium sulphate ’

and evaporated to dryness in vacuo. The residue was taken up with petroieum ether:ethyl

) acetate 7:3 and filtered. The filtrate was purified by flash chromatography (petroleum
ether:ethyl acetate gradlent from 7:3 to 0:1). The residue was dissolved in diethyl ether,
washed with 5% aqueous sodium carbonate and water, dried over sodium sulphate and
evaporated to dryness in vacuo to afford the title product (22%) melting at 148-158°C,

which could be used in the next step without further purification. The analytical sample

was obtained by crystallisation from ethanol. M.p. 163-164°C

'H-NMR (200MHz, CDCL, 8): 8.58, s, 1H, H2; 6.80, 5, 1H, H6: 3.96, s, 3H. COOCH,.

b) 7—Ox0-5-triﬂuoromethvl-7H-thienoI3.2-b]pyran—3~carb0xvlic acid
' (Compound 4B)

A mixture of 0.70 g of Compound 4A, 5.6 ml of dioxane and 8.4 mi of 9N hydrochioric
acid was stirred at reflux for 75 minutes. After cooling to 20-25°C, the precipitated solid
was filtered off, washed with dioxane:water 1:1.5 and water to afford 0.46 g of the title

compound as a grey solid melting at 249-251°C.

'H-NMR (200MHz. DMSO-d,, 8): 13.50, bs. 1H, COOH: 8.23. s, 1H. H2: 7.19. s. LH. H6.



t he met hod conprising condensing a

7-oxo-7Hthieno[.i,2-b.]pytan-3-carborylic acid derivative ofthe;general

formumla 1 SR~ ~H1 -36 wherein R i% as above defined, or an ester,

hal i de or anhydri de of such a corrpound,‘-v\ith an

N- (w am noal kyl ) - N - phenyl pi perazi ne derivative of the general formula 2

HZN~-N. ~N |1 ~ Ra 2 R~ RZ wherein n, R®" R= and R, are as above defined. 12. A

nmet hod according to claim1l wherein the condensation is carried out in the

presence of a-condensi ng agent such as di eycl ohexyl carbodii m de or di et hvl

.cyanophosphonate, optionahy in the presence of a pronoting agent such as

N- hydr oxysgjcci Wi isi.fder 2avie tho & grbh ity bR IE-BHdRS119F - ox0-5-trifluoromethyl-7H.

N, N - carbonyl dii mdazole, iTn an aprotic so vent at

a tenperat ure @eopihimbiyram3tahoranide A nethod for the preparation of a

conpound having the general fornula | wherein R represents an aryl,

cycl oal kyl Tl tijokcyiaboel wyd pgparap as Resdridpd &5 ERAEplarn Etltl%ﬁbstitﬁ!th@%ﬂﬁgo%nd f
ch o

pol yfl uoroal koxy.. hydroxy. or .trifl uoronet hanesul phonyl oxy group, e
and R3 i ndepettie rOFPORs ré(g'erﬁh? ST d 8% epiraiedn iY ofesh shiomatographyal(&bxly . or

pol yl | uor ogdake@xy 781 SR onANG methﬂndl%Sgil)aalrgog@ing’t%«% Iﬂﬁ? :Eg}nggl?ndf %2?{1{%3{"%&’% -

condensing a 7-oxo-7Hthi eaof 3,2-b] p carbory
t he gener atolidoneltihgatl70-177°C (33%).

'H-NMR (200MHz, CDCL, 8): 8.55, s, 1H, H2; 7.10, t, 1H, NH; 6.85-7.10, m, 4H.
methoxyphenyl CHs: 6.80, s, 1H, H6; 3.88; 5, 3H, OCH; 3.60, q, 2H, NHCH.; 2.90-3.15,

m, 4H, 2 p'iperazine CH.s; 2.45-2.80, m, 6H, 2 piperazine CH,s. CH,CH,CH.N; 1.88, dt,
2H, CH,CH,CH.. '

Example 5

7-0x0-5-phenyl-N- {3-14- [2-(2,2,2-triﬂuoroethoxy)-phqnyi-]-I—pipérazinyl_]-pro pvi}-
7TH-thieno[3,2-6]pyran-3-carboxamide

a) N—(3-Chloropropvl)-7-0x0-5-phenvl—7H—thieno[3.2-b]pvran-3'-carboxamide
' (Compound 5A) '

This compound was prepared as described in Example 1, but with the substitution of 3-
~ chloropropylamine hydrochloride for Compound 1B and doubling ‘the amount of
triethylamine used. After dilution with water, the precipitated solid was filtered and
- washed with cold-water:dimethylformamide 2:1 and then with water on the filter. The
solid was then suspended in 10% aqueous sodium carbonate, stirred, filtered and washed

- with water to neutrality. Drying at 70°C in vacuo afforded the title compound (95%).
'H-NMR (200MHz, CDCL,, 8): 8.52. s, 1H, H2: 7.75-7.85, m, 2H. phenyl H2, H6; 7.50-

7.60, m. 3H, phenyl H3, H4, H5; 7.00, s, IH, NH; 6.80, s, [H. H6; 3.65-3.80, m. 4H,
CH.CH.CH.; 2.15, dt. 2H, CH,CH.CH.. |



wherein Ris as above defined, with an am ne of the general formula

H NCH, (CH ) ~CH, X wherein X represents a |leaving croup or a group readily
~convertible to a | eaving group, and n is as~ above defined, converting, if
necessary, croup X froman OH group to &3eaving group in the resultant

compound of the general formula 3 S OR ~~ ~X H 3 and reacting the conpound
of the general fornula 3 with a phenyl pi perazine derivative 8 Ra HN~-N ~ ~
RZ R~ wherein R* R= and R are as above defi ned. -3s 14. A nethod

according bp CU@m-i@hem&ﬁﬁi—ﬁ-!@_mmﬁ&&{ﬁ)&xv)phenvﬂ-1rpigér#iggﬂ?rg@m) _CHEX

7- 0X0- 7H-t hi enc} 2b] pyran-3-carboxylTc aci o I W tir antn
Is carried out Aih -gifrbexamgidelensi ng anent such as
di cycl ohexyl car bodi i m de or diethyl cyanophosphonate, optionally in the

presence oft gupuenef Og a@ériionspenhd a8\, No.hy ar GﬁY%ﬂ-‘EED.@Ltﬁiﬂqgro‘éfhoxv)— heny]]-
N | di i m dazole, in an apro’u% so}vent

4- di met hyl am.l ridine.or .N, N -carhon

or a chl gr ?ﬁ}g Eh%g% SRt aﬁfje%nf’%(ﬁﬁbggtoty]ﬁ%gw apgd 844V B0oft potds4@@ carbonate wat hod
accordi ng heated ai 70028 foF | [N r -on of conpaund 3 wi.th the
phenyl pi per azti ne 8 is caggﬁ%ﬁ%%?l%%ﬁéﬁ&goﬁ%%g _rcné(fetrgy’ﬁﬁ? i“@élpk}“h?ﬂ a
pol ar sol v 8h flagh elnometography teylhf! acatamimiehoto] ardleanirdmioks @19 b hepRig.1¢d a

hs Dot ass: BT O Ble bomecl 50 Ba P enoovr anecar boxar de Dot vat | ves
O_Orrpounds 'HNMR (200MHz, CDCL;, 8): 8.45, s, 1H, H2; 7.80-7.95, m, 2H, phenyl H2, H6; 7.50-
765 m, 4H, CONH, phenyl H3, H4, HS; 680, s, 1H, H6; 6.75-7.10, m, 4H,
trifluoroethoxyphenyl CHs; 4.44, q, 2H, CH,0; 3.66, dt, 2H, CONHCH,; 2.90-3.05. m,
4H, 2 piperazine CH.s; 2".50—2.70, m, 6H; CHlN and 2 piperazine CH,s; 1.80-2.00, m. 2H,
CH,CH,CH,. - ' '

| Examg[e [

N- {3-[4-[Z-Methoxy-s-(Z',Z,2-triﬂuoro_cthoxy)phenyl]-I—pipernzinyll-p ropyl}-7-oxo-5-
phenyl-7H-thieno[3,2-6]pyran-3-carboxamide

a) 1—[—Butoxvcarbonvl—4-( S-hvdroxy-2-methoxvphenvD-piperazine (Compound 6A)

A solution of 8 g of I-(5-hydroxy-2-methoxyphenyl)-piperazine-dihydrobronﬁde and.3..17
g of anhydrous potassium carbonate in 30 ml of water was evaporated to dryness in vacuo.
100 ml of anhydrous tetrahydrofuran and 5.18 g of 97% di-t—bufyi dicarbonate were added
to the residue and the mixture was stirred at 20-25°C for 2 hours, followed by addition of
100 ml of anhydrous tetrahydrofuran. The suspension was filtered and the solvent removed
from the filtrate in vacuo. The residue was dissolved in 200 mi of chloroform. The
solution was washed with 3 X 50 ml of 5% sodium bicarbonate and with 2 x 50 ml of
water. and dried over sodium sulphate. The solvent was removed at reduced pressure and
the residue was purified by flash chromatography (petroleum etherzethyl acetate 75:25) to
give 1.91 g (28.7%) of Compound 6A and 1.58 g (35.7%) of l-t-butoxycarbony.l—4-(5-t-
butoxycarbonyloxy-2-methoxyphenyl)—pipemzine. A solution of this by-product in 40 ml

of methanot and 6 ml of IN sodium hydroxide was maintained overnight at 20-25°C. The



(R = aryl, cycloal kyl or polyhal oal kyl, R = alkyl. al koxy,

pol yf |l uor oal koxy, hvdroxy or trifluoronethanesul phonyl oxy, each of R= and
R3 i ndependently = H, hal ogen. al koxy orjpolyfluoroalkoxy, nis 0, 1 or ?)
and their N-oxides or pharmaceutically atteptable salts are endowed with
enhanced selectivity for the a, adrenergic receptor and a low activity in

| owering bl ood pressure. This activity profile makes these conpounds useful
in the treatnment of obstructive syndrones of the |ower urinary tract
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R| woj e [ V] ca] ca] ca] ca] caD] ca] ca] c”a] ca] ca] ca] ca] ca] ca] ca] caljca]calcabD\]Jca]c
'a] ca] ca] ca] ca] caV] ca] ca] ca] cal c™a] ca <Kt zN
"O&())*+1++"-7-a-zuoj e ZU] caV] ca] ca] céL] caV]calcalc
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aljcala-wJ. .t..11122?2Y2222335c5| 5v555' 6: 67778K8T8a89~yt ni d*YTj e Z] ca] caV]
ca] ca] caV] ca] ca] caV] ca] caV] ca] caV] ca] ca] ca] ca] ca] ca] caV] ca] caV] ca] caV] ca] ca
\4 Ca] ca] Ca:]QLra\Z]hcal]quaiistmcgﬁger Wag wished with 2 x 20 ml of diethyl ether, alkalinised with
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Mo e cal] caV] ca
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ca] ca] ca] cgje @LHSCQIMWMWWNM@\IB@% SRl MWBlution of the base in diethyl
V*V, VI VCVgVi Vzupkf a\ Vj e; Uhca] ca) cal. ca ca] c" a] ca] ca] ca]:{5 ] cal] ca] cal] ca]
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cav] cal cav)ca) <al eat) car eath earca cay kaveaite By byt BT c o'

a] ¢" a] cal] &ajanarile and ethanol to yield the analvtlcal sample. M.p. (188) 202-208°C (dec.).
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2-trifluoroethoxy)-phenyl|-1-piperazinyl]-propyl}-7-oxo-3-
phenyl—7H-_th1en0[3,2 -blpyran-3-carboxamide

trifluoroethoxy)-phenyl]-piperazine (prepared as described in EP 0748300) was used in
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place of 1-[2-(2,2,2-triﬂuoroethoxy)~phenyl]-piperazine. After cooling to 20-25°C, the
crude residue was purified by flash chromatography (ethyl acetate:2N ammonia in

methanol 95:5) to afford the title compound (74%). M.p. 189-191°C,

'"H-NMR (200MHz, CDCL,, 6): 8.45, s, 1H, H2; 7.80-7.95, m, 2H, Phenyl H2, H6: 7.45-
7.65, m, 4H, CONH, phenyl H3, H4, H5; 6.80, s, 1H, H6; 6.65-6.75, m, 2H,
triﬂuoroethoxyphenﬂ CHs; 6.60, dd, 1H, trifluoroethoxyphenyl CH; 4.33, q, 2H, CH,0;

3.65, dt, 2H, CONHCH.: 2.80-3.00, m, 4H, 2 piperazine CH,s; 2.50-2.70, m, 6H, CHN -
and 2 piperazine CH.,s; 1.90-2.00, m, 2H, CH,CH,CH,.

Example 8§

Determination of binding affinity for cloned @ adrenoceptors and 5-HT |,

‘serotoninergic receptors

Determination of affinity for cloned human «,-adrenoceptor subtypes was performed in
membranes from CHO cells (Chinese hamster ovary cells) transfected by electroporation
with DNA expressing the genes encoding edch «,-adrenoceptor subtype. Cloning and
stable expressibn of the a,-adrenoceptor genes were performed as previously described
(Testa et al,, Pharmacol Comm. 6. 79-86 (1995)). The CHO-cell membranes were
. incubated in 50 nM Tris, pH 7.4, with 0.2 nM [*H]prazosin, in a final volume of 1.02 mi
for 30 minutes at 25°C, in the aBsence or presence .of competing drugs (1 pM-10 pM).
Non-specific binding was determined in the presence of 10 pM phentolamine. Incubation
was stopped by addition of ice-cold Tris buffer and rapid filtration through 0.2%-
polyethyleneimine-pretreated Schleicher & Schuell GF52 filters.

Clone-G-21 genome for the human 5-HT,, serotoninergic receptor was stably transfected
in a human cell line (HeLa) (Fargin et al., J. Biol Chem. 284, 14848-14852 (1989)). The
HeLa cells were grown as monolayers in Dulbecco’s modified Eagle medium (DMEML
supplemented with 10% foetal calf serum and gentamicin (100 g/ml), 5% CO, at 37°C.
The cells were detached from the growth flask at 95% confluence by a cell scraper and
~were lysed in ice-cold Tris-5-mM and EDTA-5-mM buffer (pH 7.4). The homogenates

~were centrifuged at 40000 x g X 20 minutes and the membranes were resuspended in a



109 ()-$ly"10% & ()-01 10% & ()-<aVK@ 10_ 10_

10 114"10% & ()-1.4"10% & ()-1-4"10% & ()-'1)"10% & ()-1& '10% & ()-KN
}ASHE! 10 10 101, P"10%& ()-}! '10%"& (), | yP"10%& ()-!v(10%& ()-0 10%& () -
- E'L"$$aBSH=! 10 "10% & ()-"10% & ()-!D" I%Q%{(&' ()-"10% & ()-m10% & () -
10% & ()-$%(})~))))uj _@ 1 109% ()- 10( 10( 10(36P"10% & ()--m10% & ()-!(
(c(10% (& ()-c "10% & ()-)1++-t..12"?] @ 3-"10%k ()-!@

| " 109& ()-}Pv3"109%& ()- Pv3"109%& ()- ! C@10%& ()-P3"10%& ()-22333335c5hbC!

| " 1090&' () small1@demse 0f 1cel@I@&ri6H-miDadd EDTA-5-mM buffer (pH 7.4) and immediately
10P963" 10%%' (z) -1 34109& (([) - 6578a8999aBbCl . ) -
| @gl09e& (5240 and HoEaE Y10°{7 uiidosme () -1 34" 1090& () - | 34" 1098& () -1 " 109%8&' (
)-9:5\ 5 <}r?hC 4109 () -1 L37#10%& () -=F1109%& ()- /"10%& () - ) :
l +2&10%& ()Qf} WFE(X}JF:Q@@@D &tHe) cetmembraneswefsCGlesuspended in a binding buffer of 50

" 1098 () OV R 710) 105880 Riecr, 988K Ohioy 198 (F28in et al., Nature 335, 358-360

| (1988)). The membranes were incubated in a final volume of 1 ml for 30 minutes at 30°C

with 1.2 nM [’H]8-OH-DPAT, in the absence or presence of competing drugs; non-

specific binding was determined in the presence of 10 uM 5-HT. The incubation was

stopped by addition of ice-cold Tris buffer and rapid filtration through 0.2%-
poIyethyleneimine;pretreated Schleicher & Schuell GF52 filters.

Inhibition of specific binding of the radioligands by the test drugs was analysed to estimate
the IC,, value by ﬁéing the non-linear curve-fitting program Allfit (De Lean et al., Am. J
Physiol. 235, E97-E102 (1978)). The IC,, value was converted to an affinity constant (Ki)
by the equation of Cheng & Prusoff (Biochem. Pharmacol. 22, 3099-3108 (1973)). Data

were expressed as mean of Ki.

The compounds of the invention exhibited the desired potency and selectivity at -

adrenoceptor, as shown in Table 1.

Table 1
Affinity (Ki. nM) of the different compounds tested fér recombinant
* aj-adrenoceptor subtypes and the 5-HT1A4 receptor.

Example Cloned receptors

o, oy, i, 5-HT,,

1 0.58 253 | 412 ,

2 0.10 | 752 | 246 448

4 060 | 2316 | 3.60 26.21

5 0.045 | 434 | 101 7.59
6 319 | 3931 | 48.17 | 1081.00

7 0.17 | 347 | 245 | 88.54

Compound A | 0.60 3.29 2.84 4353
Prazosin 0.61 0.42 0.23 >10000




10Zl 7#109%Z& () - =>>?" @FBCa?bC! | )
| f ##& 10%0/8/&' ()-)1)"109%& ()-1s"10%&' ()-!B@ ' 10%8& ()-! " 1090/ ()-! 0"1
0%&' ()- CZCDQD} DDDDDAYNC! ! 10% 10% 0%?_2} 1098&' ()-=3410%& ()- COLOW&' () -
| -4"1099&' ()-11+4"109&' ()- DD EOEQEGEMEAZYNC !7
109&' ()-!1109%&' ()-| 1098& ()-Y 109%& ()-P 10%4& () -
1099&' () - MEZE_EqE~EEGW4YNC! IFWHV%%RO/;/L@/?/«)&' I() ]

o%& ()-!10%&' ()-!10%wWe& () - () -
18(% 8 Gllll E?J?KI\/UV4' &18/@/&/&' ()-P!109%& ()-FP! 1098& () - 10(%9/«.&' ()- 19%?/0 i
10985 10904 * 01V§1 %WBAR ()-9MKNQ SnBnSoSuSS{\ =! " 109& ()-109%& ()- 10% 10%
1098/ 3" 109 , #& 109808& () -! 4#& 10988&' () - STV WVa?{\=!!p .
S10%gg& ()-!p S10%08& ()-clowm& () - 10%\/& ()-"109& ()-"109%w& ()-cW

- V*V, VI VCVz N 10 I V$C109%&' () - @ V$c1l0m&' () - @
V$c10% . & EP)%{D\C@?H Héﬁgm (?1 iRt {\ = Hf 109%%WY& ()- ! @H 10% ;
& ()- THI109 1 & () -
The functional Ctl-antagonistic activity of the test compounds against noradrenaline- (NA-)

- induced contractions of rabbit aorta pretreated with chloroethylclonidine (a,, receptor) was
evaluated according to the method of Testa et al. (J. Pharmacol. Exp. Ther. 281, 1284-
1293 (1997)). Adult male New Zealand rabbits were sacrificed by cervical dislocation. The
aorta was removed, placed in Krebs-Henseleit buffer and dissected free of adhering tissue.
Rings were preéared from each artery (8 rings per aorta, about 4-5 mm wide) and
suspended in 20 ml organ bath containing Krebs bicarbonate buffer of the foliowing
composition (mM): NaCl 112.0, KCI 5.0, CaCly 2.5, KH,PO, 1.0, MgSO, 1.2. NaHCO,
~12.0 and glucose 11.1, equilibrated at 37° C with 95% O.: 5% CO.. Desmethylimipramine
(0.1 um) and corticostercne (I pM) to block neuronal and extraneuronal uptake of NA,
()-propranol (1 uM) to biock B adrenoceptors and yohimbine (0.1 uM) to block a,
adrenoceptors, were added to the buffer. The tissues were subjected to a passive load of 2

g and the developed tension was determined using isometric transducers (Basile 7003).

- The preparations were allowed to equilibrate for 60 minutes and then primed every 30
minutes with 10 pM NA for three times. The aortic rings were then incubated with the
alkylating agent chloroethvlclom’dine (5 x 10° M) for 30 minutes and then washed
extensively three times (in 0.5 hours) before constructmU the NA-concentranonfresponse
_curve. After washout of NA and re-equ111brat1on of the tissue (45 minutes), the drug to be
‘tested was added and, after 30 minutes, a second NA-cumuIatlve-concentratlon/response

“curve constructed. Each antagonist concentration was tested using 2-3 aortic rings from
different rabbits.

Dose ratios (i.e., the ratio berween the concentrations of norepinephrine required to
produce a half-maximal response in the presence and in the absence of the test antagonist}
were calculated at each concentration of the compounds. The logarithm of these dose ratio
-1 was plotted against the logarithm of the compound concentrations (Schild plot) to
evaluate the affinity constant Kb. When only one or two concentrations of the test

compounds were utilised. the apparent Kb value was calculated using the formula: Kb =
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expresse b in Table 2

Table 2

Functional qﬁinity of the tested compounds for the o1 adrenoceptor subtype.

Example pKb

1 " 817

2 8.85

4 7.92

3 9.12

7 3.66
Compound A | 8.64
Prazosin 8.11

Example 10

Effects on urethral contractions induced by noradrenalme injection and blood

pressure in dogs after i.v. administration

The experiments were performed according to the method of Imagawa et al. (J. Pharmacol.

Methods 22, 103-111 (1989)), with substantial modifications, as follows: adult male

beagle dogs, weighing 8-10 kg, were ahaesthetised with pentobarbital sodium (30 mg/kg
1.v. and 2 mg/kg/h i.v.), intubated and spontaneously ventilated with room air. In order to
monitor systemic blood pressure (BP), a polyethylene (PE) catheter was introduced into
the aortic arch through the left femoral artery. A collateral of the left femoral vein was
cannulated for infusion of anaesthetic, and the right femoral vein was cannulated for
administration of compounds. For intraarterial (i.a.) injection of noradrenaline (NA), a PE
catheter was introduced into the lower portion of the abdominal aorta via the right external
tliac artery. Through such procedure, NA was selectively distributed to the lower urinary
tract. A paramedian vertical suprapubic incision extending from the base of the pelvis to

the mid-abdominal region was made and the bladder and the prostate were exposed. The
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% BJ B& . I #\ 0 101096 " & () -1 4@C 10%&' () - 1
éooﬁ/% o s( é%(f%?%@ﬁ%ﬁ%ﬁnéﬁ 1t16e éx%é@iﬁé %ra{w:d.p%rlvﬁ%_é}stu)ope%gptjﬁe prostatic region of the
_ urethra. A ligature was secured between the neck of the bladder and urethra to isolate the
response of the latter and to avoid any interaction with the bladder. Another ligature was

put around the Mikrb-tip catheter at the external meatus, to secure the catheter itself.

After a stabilising period following the surgical procedure (30 minutes), in which arterial
and prostatic urethral pressures were continuously monitored as basal values, i.a.

administration of NA was made at intervals of 20 minutes.

The doses of NA chosen were such to produce an increase of at least 100% in urethral
pressure. The test compounds were administered i.v. in a cumulative manner with intervals
of 13-20 minutes between administrations. 1.a. injections of NA were repeated 3 minutes
after every dosing of test compound with intervals of about 10 minutes between
stimulations. In order to compare the effects of the administered compound, dbse/response
curves (log dose transformation) were constructed by comput.ing, at the peak effect, the
R percent decrease in diastolic blood pressure and percent inhibition of the increase in
urethral pressure induced by NA. Linear regression equations were then used in order to
evaluate the theoretical effectiveness as ED,; (the effective dose inducinga 25% decrease 7

in diastolic blood pressure) and 1D, (the dose inhibiting by 50% the increase in urethral
pressure).

RESULTS

The effects obtained after iv. administration of the compounds of examples 1, 2 and 3 are

shown in Table 3. The resuits concerning the effects obtained after injection of prazosin

and Rec 15/2739 are also shown in Table 3.



10P 10P3clnt 109P&' ()-91\/ ! 10%P& ()-2Z! P#\ ' 10%&' ()-! P

#0109 ()-[T\|a?g\ = #\ 1 LW0% & ()-!Y&10% & ()-cl"10%& ()-14"10% & ()-
| 10% & ()-= ]

10% & ()-|s}[9g\=!!/#10% & ()-!y,-t$10%8-& ()-=!L*' 10% & ()-1#4"10% & () -
| @*109W W& ()-6!10%& ()-j 3~ @!1 109%& ()-| GLOY& ()-10%4& ()- 10_ 10_
10 2°10% & ()-=!/#10% & ()- 34ghwX9. @ |
109°9! 1098& () - ZP2" 1098/& () - ! GP# 109B9BY& ()-! <0*! 10988& ()-]!, # 10998& () -
G G WL09BIBYE () - hi j ogE@ 109! 4@ L0%: () - | 4@ 109 ()-1 %40W& ()-!d

109! () - 10%& ()- 10% 1096] >E@ 10%°<. P’ oy 0/(10%&' ()-1 Pc$' 120/& (?;\II
10%: () -1 GLOY % = 100 .C B& 1098
10%—IBI(-I?3&' ( &8‘% é% %"“ﬁ “fir \%d ’t§'0 &/ a,i‘ﬁej 10JBJB
10JBJB! P< ‘fcle Z’CffFi’& a'r% ('} LeAeharc Us

10! H(" 10%5& v)er@;m g :30 pressure (DBP) an r ¢ ratio (DB /UC) berween fhe active
- 6m 1098& ()-! $10%& ()-"109B& () - P" 109@8ses) - M X{ Y7

.Compound UC 1D, NA DBP ED,, Ratio
t 53 280 - 528

2 1.8 355 19.7

5 - 2.7 >1000 >370
Prazosin* 3.6 _ 6.6 1.83
Compound A* 24 243 101.2

* Data from Leonardi et al., J Pharmacol Exp Ther 281, 1272-1283 (1997).

The pharmacological results confirm that the compounds of the invention are «,-
adrenoceptor antaoomsts with good selectivity for the «, adrenoceptor in partxcular

compared to the 5-HT,, receptor, and good atﬁmtv also for the o, Subtvpe as far as in

-vitro data are concerned.

- The in vivo pharmacological results confirm the high uroselectivity of the compounds of
- the invention and justify their possible use in the treatment of obstructive diseases of the

lower urinary tract, including BPH.

Effective Amounts

- The following represent guidelines to effective oral, parenteral or intravenous dose ranges,

expressed in mg/kg of body weight per day. for use in obstructive disorders of the lower

urinary tract:
General 0.001-20
Preferred 0.05-3

Most preferred 0.5-2
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‘without a substantial effect on blood pressure, depend on the particular compound
employed. Generally, in the case of a compound selective in inhibiting urethral
contraction, up to four times the amount of the ED., used in inhibiting urethral contraction
| can be administered without substantial effect on blood pressure. Further refinements and
optimisation of dosages are possible using no more than routine experiments. The active
compounds of the invention may be orally administered, for example, with an inert diluent
or with an edible carrier, or they may be encloéed in-gelatine capsules, or they may be
‘compressed into tablets. For the purpose of oral therapeuric administration, the active
compounds of the inventioh may be incorporated with excipients and used in the form of
tablets, troches, capsules, elixirs, suspensions, syrups, wafers, chewing gum and the like.
These preparations should contain at least 0.5% of active compounds, but the amount of
active ingredient may be varied depending upon the particular form and may conveniently
be between 5% and about 70% of the weight of the unit. The amount of active compound
in such compositions is such that a suitable dosage will be obtained although the desired
.dosage can be obtained by administering a plurality of dosage forms. The preferred
compositions and preparations according to the invention are prepared so that an oral
dosage unit form contains between 1.0-300 milligrams of active compound. The tablets,
pills, capsules, troches and the like may also contain, for exdmple, the following
ingredients: a binder such as microerystalline cellulose, gum tragécanth or. gelatine; an
excipient such as starch or lactose; a disintegrating agent such as alginic acid, sodium
starch glycolate, cornstarch and the like; a lubricant such as magnesium stearate or
hydrogenated castor oil. a glidant such as colloidal silicon dioxide; ‘and a sweetening agent
such as sucrose or saccharin may be added, or a flavouring agent such as peppermint,
methyl salicylate, or orange flavouring. When the dosage unit form is a capsule, it may
contain, in addition to materials of the above type, a liquid carrier such as a fatty oil. Other
dosage unit forms may contain other various materials which modify the physical form of
the dosage unit. for example coatings. Thus, tablets or pill§ may be coated with sugar,
shellac, or other enteric-coating agents. A Syrup may contain, in addition to the active
compounds. sucrose as a sweetening agent and certain preservatives, dves, colouring and

flavours. The materials used in preparing these various compositions should be
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pharmaceutically pure and nontoxic in the amounts used. For the purpose of parenteral
. therapeutic administration, the active compounds of the invention may be incorporated
into a solution or suspension. These preparations should contain at least 0.1% of active
compound, but 1t may be varied between 0.5 and about 30% of the weight thereof. The
amount of active compound in such compositions is such that a suitable dosage will be
obtained. The preferred cempositions and preparations according to the present inventions
are prepared so that a parenteral dosage unit contains between 0:2 to 100 milligrams of
active eompound. Solutions or suspensions may also include the following components: a
sterile diluent such as water for injection, saline solution, fixed oils, polyethylene glycols,
glvcerine, propylene glycol or other synthetic solvents; antibacterial agents such as benzvl
alcohol or methyl parabens; antioxidants such as ascorbic acid or sodium bisulphite;
chelating ‘agents such as ethylenediaminetetraacetic acid; buffers_ such as acetates: citrates
or pﬁoéphates and agents for the adjustment of tonicity such as sodium chloride or
dextrose. The parenteral rhultiple-dose vials may be of glass or plasties material.
Additional compositions suitable for administration by varicus routes and containing

compounds according to the present invention are also within the scope of the invention.

Dosage forms, additional ingredients and routes of administration contemplated herein

include those disclosed in DS 4089969 and US 5091182,
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L. A compound having the general formula I

2

[¥5)

wherein
R represents an aryl, cycloalkyl or polyhaloalkyl group,

R, represents . an alkyl, alkoxy, polyfluoroalkoxy. hyvdroxy or

triffuoromethanesuiphonyloxy group,

each of R, and R; independently represents a hydrogen or halogen atom or an alkoxy

or polyfluorocalkoxy group, and

nis0.1or?2,

‘or an N-oxide or a pharmaceutically acceptable salt of such a compound.

A compound according to claim 1, wherein R represents a phenyl, cvciohexyl or

trifluoromethyl group.

A compound according to claim 1 or claim 2, wherein R, represents a methyl,

methoxy or 2,2,2-triflucroethoxy group.

A compound according to any preceding claim, wherein R, represents a hvdrogen or

fluorine atom.
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A compound according to any preceding claim, wherein R, represents a hydrogen or

A compound according to any preceding claim, wherein n is 1.

Any one of the following compounds:

N-{3-{4-(5-chloro-2-methoxyphenyl)-1-piperazinyl]- -propyl}-7-oxo- J-phenyl-
7H- thleno[g -b]pyran- 3-carboxarn1de

N-{3-[4- (’7-methowpheny1) l—plperamnyi] -propyl}-7-oxo- 5-pheml 7H-

thieno{3.2- b}pvran- -carboxa.m1de

5 -cyclohexyl-N-{3-[4-(2—methoxyphehyl)— 1-piperazinyl]-propyi}-7-oxo-7H-

thieno{3.2-b]pyran-3-carboxamide,

N-{3-[4~(2-methoxyphenyl)-1-piperazinyl]- propvl‘ -0x0-5-tritluoromethyl-7H-

thxeno[g,z -b]pyran-3-carboxamide,

propyi}-7H-thieno[3 ,_-b]pyran-g-carboxannde,

-N-{S-{4—{2-rr.16thoxy-3 -(2,2, 2-triﬂuoroetho§cy)-phenyl]-1-piperazinyl]—propy[}-7~

oxo-5-phenyl-7H-thieno[3,2-b]pyran-3-carboxamide, and

N-{3-[4-[4-fluoro-2-(2,2,2- trlﬂuoroethow)-phenyl] -1-piperazinyl]-propyl}-7-

0xo~5-pheny1—7H—thiend£3 ,2-b]pyran-3- carboxamlde,

A pharmaceutical composition comprising a compound according to any preceding

claim or an N-oxide or a pharmaceutically acceptable salt of such a compound in

admixture with a pharmaceutically acceptable diluent or carrier.

A pharmaceutical composition according to claim 8§ further comprising an

anticholinergic agent.
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10. A pharmaceutical composition according to claim 9 in which the anticholinergic agent

is one or more of tolterodine. oxvbutinin, darifenacin, alvameline and temiverine.

11. A method for the preparation of a compound having the general formula I

wherein
R represents an aryl, cycloalkyl or po'lyhaloalkyl'gmup,

Rl represents . an  alkyl, alkoxy, polyfluoroalkoxy,  hydroxy or

triflucromethanesulphonyloxy group,

each of R, and R, independently represents a hydrogen or halogen atom or an alkoxy

or polyfluoroalkoxy group, and

nis0, 1or2,

the method comprising condensing a 7-0*{0 7TH- thxeno[a b]pyran—3-ca:rb0‘(vhc acid

derivative of the general formula 1 - - " - 0 o T
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wherein n, R;, R, and R, are as above defined.

2. A method according to claim 11 wherein the condensation is carried out in - the
presence of a - condensing agent such as dicyclohexylcarbodiimide or dIethvl
cvanophosphonate, optionally in the presence of a promotmo agent such as

N- hvdrowsucmmmzdy or 4-dimethv Iammopvrlume or N,N~ -carbonyidumldazole, in

an aprotic solvent or a chlorinated solvent at a tempera__ture of from 10 to 1404C;

13.. A method for the preparation of a compound having the general formula [

(1}
wherein -
R represents an aryl, cycloalkyl or polyhaloalkyl group,
R, represents  an  alkyl.  alkoxy, polyfluoroalkoxy,  hydroxy  or

trifluoromethanesulphonyloxy group,

each of R, and R, independently represents a hydrogen or halogen atom or an alkoxy

or polyfluoroalkoxy group. and
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general formula 3 .

and reacting the compound of the general formula 3 with a phenylpiperazine _

derivative § .

R,
H-N/.‘“NQRZ
AN
R{ 8 :

wherein R, R, and R, are as above defined.
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- presence of a condensing agent such as dicyclohexylcarbodiimide or diethyl
cyanophosphonate, optionally in the presence of a promoting agent such as
N-hydroxysuccinimide or 4-dimethylaminopyridine or N,N’-carbonyldiimidazole, in

an aprotic solvent or a chlorinated solvent at a temperature of from 10 to 1400C.

5. A method according to claim 13 or claim 14, wherein reaction of compound 3 with
the phenylpiperazine 8§ is carried out without solvent, or alternatively in a polar
solvent such as dimethylformamide or acetonitrile or methanol, at a temperature of

from 20 to 200C, preferably in the presence of a base such as potassium carbonate.
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ABSTRACT

Thienopvranecarboxamide Derivatives

Compounds [

(R = aryl, cycloalkyl or polyhaloalkyl, R, = alkyl. alkoxy, polyfluorcalkoxy. hy_droxj/ or
triﬂﬁorometha.nesulphonyloxy, each of R, and R; independently = H, halogen. alkoxy or
_polvtluoroalkoxy, nis 0, 1 or 2) and their N-oxides or pharmaceutically 5cceptable salts
are endowed with enhanced éelectivity for the g, adfenergic receptor and a low activity in
lowering blood pressure. This activity profile makes these compounds useful in fhe
treatment of obstructive syndfbrnes of the lower urinary tract, including benign prostatic
hyperplasia (BPH), in lowering intraocular pressure, in the treatment of cardiac arrhythmia
and erectile and sexual dysfunction, and in the treatment of lower urinary tract symptoms

(LUTS) and neurogenic lower urinary tract dysfunction (NLUTD). Compounds I per se,

pharmaceutical compositions containing compounds [ and medical usés of compounds I

are claimed.



