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In part (US 5474994 and 5605896) claim heterobicyclic derivatives bearing'
substituted phenyl pi perazines as basic noieties linked to the heterocyclic
ring by a variety of spacer groups. Anpong said derivatives, conpound A
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phenyl N Bifm? Wi eno[ 3, 2- b] pyran
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(Example 11, Rec 15/2739) is of relevant interest due its very high uroselective activity.
Compound A, in fact, is endowed with good affinity for the a1 adrenoceptor and is able to
selectively inhibit contractility of the prostatic urethra in a dog model without substantial
effect on blood pressure (Leonardi A. et al., J. Pharmacol. Exp. Therap. 281, 1272-1283
(1997).

7-Oxo-THkthieno[32-blpytan-3-carbexylic ' acid and” its’ No-aminoalkylamides are =
compounds not yet reported in the literature. This invention is directed to the new -

structural class of the N-substituted phenyl-N’,0-(5-substituted-7-oxo-7H-thieno[3,2-
b]pyran-3—carbonylammo)-alkylp1pemmnes.

Compounds of this class are endowed with enhanced selectivity toward the o; adrenergic

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



I nvention in the therapy of obstructive syndrones of the |ower urinary
tract including benign prostatic hyperplasia (BPIF, in the therapy of

| ower urin t synptons (LUTS) and in the therapy of neurogenjc |ower
urinary tr?@l 'd'g?g‘ﬁ’unct ion (NLUTD), all without side effe&cg"pé’gg@é?ﬁat ed

wi th hypotensive activity. SUMVARY OF THE | NVENTI ON I n one aspect, the

invention is directed to conpounds of Formula I: 0 ROONN') il ) H
LLNR3 RlL R wherein R |s an aryI cycl oal kyI or pol yhal oal kyl group, Ri
|sanalkyl alko dro .
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preferred “mbﬁtfsid&ffeaé&eafaatadmayﬁtenaﬁeaéﬂvi 1 uor onet hoxy or
2,2,2-trifluoroethoxy groups. R2 is preferably a hydrogen or fluorine atom
and R3 is preferably a hydrogen or chlorine atomor a
2,2,2-trifluoroethoxy group. The preferred value for nis 1. WO 01/09140
_3_ PCT/ EPSUMMARY OF'EHE INYENTIOMNI so i ncl udes the N-oxides and
pharmaceutically acceptable salts of these conpounds. The invention
further prbvongespash sherinvention isalirectedrpowimpounds of Berprlesk ng a conpound of
Formula |I' or an N-oxide or pharnmaceutically acceptable salt of such a
conmpound in

(n

wherein

R is an aryl, cycloalkyl or polyhaloalkyl group,-

Ri is an alkyl, alkoxy, polyfluoroalkoxy, hydroxy or trifluoromethanesulphonyloxy group,
each of Rz and R; independently represents a hydrogen or halogen atom or an alkoxy or
polyfluoroalkoxy group, and

nis0,1or2.

The preferred aryl group R is phenyl, the preferred cycloalkyl group R is cyclohexyl and
the preferred polyhaloalky! group R is trifluoromethyl. The preferred alkyl groups R; are
lower alky! groups having from 1 to 4 carbon atoms, in particular methyl, the preferred
alkoxy groups R: are lower alkoxy groups, in particular methoxy; the preferred
polyfluoroalkoxy groups R; are trifluoromethoxy or 2,2,2-trifluoroethoxy groups. Ra is
preferably a hydrogen or fluorine atom and R; is preferably a hydrogen or chlorine atom or
a 2,2,2-trifluoroethoxy group. The preferred value fornis 1.



adm xture with a pharnmaceutically acceptable diluent or carrier. Such

. pharmaceutical conpositions nmay optionally further conprise an
anticholinerglc agent, for exanple one or nore of tolterodine, oxybutinin,
dari f enaci Yo% line and temiverines-ln another aspect PCEEBIOOTEn; i on is
directed to nethods for preventing contractions (including noradrenaline
nmedi ated contractions) of the urethra and |ower urinary tract, selectively
~preventing said contractions (w thout substantially affecting bl ood
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i nfection. The specif,c
of the mventlon, in this way relieving diseases associated to overactivity of said receptors.

DETAILED DESCRIPTION OF THE INVENTION

All patents, patent applications and literature references cited in this application are
incorporated by reference in their enurety |

The adrenergic antagonisﬁc activity of the compounds of the invention renders them useful
as agents acting on body tissues particularly rich in m-adrenergic receptors such as
prostate and urethra. Accordingly, the anti-adrenergic compounds within the invention,
established as such on the basis of their receptor binding profile, can be useful therapeutic
agents for the treatment, for example, of micturition problems associated with obstructive
disorders of the lower urinary tract, including but not limited to benign prostatic
hypertrophy (BPH).

BPH is a progressive condition, which is characterised by a nodular enlargement of
prostatic tissue r&suiting in obstruction of the urethra. This results in increased frequency

gami



bi ochem cal , hi stol ogi cal and pharmacol ogi cal properties of a prostate
adenoma | eading to the bladder outlet obstruction are not yet known.

However , tl%?%gﬁ'{\éﬁié’opnent of BPHis considered to be an in?ﬁﬁﬁ’%&%‘

phenomenon agei ng mal e popul ati.gn. BPH i s obser ve
approximately 70% of mal es over the age of 70. Currently, the worl dw de
stated nethod of choice for treating BPH is surgery. A nedicinal
alternative to surgery is clearly very desirable; The limtations of

surgery fo Lﬁ‘r’% i ' L&ﬁﬁi ﬁ! W) rat.e of r-at i,ve
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I ncl ude cl ogl di ne, phenoxybe m ne and prazosin, terazosin, alfuzosin,
doxazosin, °© di Pﬁ?"'ﬂ#‘i’é\?ﬁ%rﬁf ’B?Je”nﬂb%r‘g%ﬂ%‘? oh70- Grrpsmtly.cthe Worldwidea|
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(phenoxybenzam ne ‘and prazosin, terazosih, altfuzosin, doxazosin, tansulosin
are ant agoffFiAi¥s symiptoms, apwell exthe highikostigswesmact s of nor epi nephrine. Many of
these drugs are effective, but also produce unwanted side effects (for

exampl e, cf eFRic peegRtasMe@irath ety Med RessRepa i 407533 (989N imomspesifict s
ant i hyper t aiirbré€epfir pRstéifs localdtfin WAONFiph&GRIC I QEntrA BAVHS st@tﬁ!?%tiﬁésﬁ&tdh e for

the a2 adrenergiC receptor whereas nbst antagonists are se Ive or the
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sulosin  (treatment Qf_ 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 (phenoxybenzamine and prazosin, terazosin, alfuzosin, doxazosin, tamsulosin
are antagonists), which act to block the effects of norepinephrine. Many of these drugs are
effective, but also produce unwanted side effects (for example, clonidine produces dry
mouth and sedation in addition to its antihypertensive effects). The above reported
agonists are selective for the a2 adrenergic receptor whereas most antagonists are selective
for the a1 adrenoceptor, with the exception of tamsulosin which shows a relevant affinity
also for the 5-HT1a receptor. Many of the cited a; antagonists are currently used for the
therapy of BPH but, due to their poor uroselectivity, they are liable to cause side effects of
cardiovascular origin.



different al-receptor subtypes with a high affinity for prazosin, nanely
air- (aia-), aia- (aib-) and ajbD (aid-), with | ower case subscripts being

used for r i nant receptors and upper case subscripts f tors in
native ti s@ﬁ&gﬁ(‘ﬂ eble et al., Pharmacel. Rev. 47, 267-3’%%@@&%&? In .
functional studies ai-receptors. with a low affinity for prazosin have

al so been identified and ternmed. ailL-receptors (Flavahan . and Vanhoutte,
Trends Pharmacol. Sci. 7, 347-349,1.986; Muramatsu et al., Pharnmacol .

Comm 6, 235 en ' . ngtrated th resence of ;
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the total yrethr pr re d atients may be due t
- a-adrenoc Jéf’ff?‘lcﬂzt;?az’gy#ﬁgﬂg&&%g‘aﬁﬂ Akl gh@%'ag‘?’uﬁ'?'é@- ga@?é?-si MPtat ed t he
occurrence, of _ inportan{ adreno tor. fungtions in prostatic adenonmat ous
and capoy Srersh oS bas depopsaiin Biesct i e iu-atfentBe prsepay subtypes I
agrenocepttmrto&ei eﬁﬁd:wh' fradl s I'| @,n#s&éviewazpmm,mfdets' hﬁl‘fﬂh&}i‘dpﬁob&diﬂg%ﬁfﬂ@e of '| al
. adrenoceptogs in the control of prostatic snooth nuscle tone, i,s was al so
confirmed fn tWﬂ%%W%P@?‘B&?%@%H%&WP@P%%@P B’ beldup Fapb Wy al - and
az- adrenQcenber eagaadongos)dentified within the hunan prostate, contractile
~properties are nediated primarily by at adrenoceptors. Many cli nical '

i nvest i gatSeil Shal@ K08 ishdwie that it hunfin-[REHAE AeBNEL InnBvAHOSSM RN @¥es - | over
urinary tract synptons (CUTS), both of storage (irritative) and voi ding
(obst r uct iSyapathefisand parasymppBiEHeneRyQus SYSISPES- ower urinary tract synptons

LUTS) al devel op in wonen as, t hey age, in nmen, LUTS ip wonen
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and voi di RgledsigP! QBTadreBalie, aSstitRidtingt I GarBactiSinbdiftig, 0Nt QdfdnbdePrdss/ . |
i nconpl et e bl adder, e ‘yt yin e--and abdonj nal straining. -That both nmen and
wonen  exgeProsHREely Ppiata Hpgh w@%w & BEH pefiepts mevvBs dpsde LuTs
suggest s ighairendéepld?ReldidR@ thuscle tone. Functional 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
 kéyroleof o1 .adrenoc'eptors in the control of prostatic smooth-muscle tone. This was also
confirmed in the laboratory by studies showing that, although both ai-and oz
'adrenoceptbrs can be identified within the human 'pi'ostaie, contractile propérties are
mediated primarily by a1 adrenoceptors. Many clinical investigations have confirmed that
ar-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,
incomplete bladder emptying and abdominal straining. That both men and women
experience a similar high prevalence of filling and voiding LUTS suggests that at least part
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i1 Al 96 WO 01/ 09140 -6- PCT/EPOO 07306 of the underlying etiol ogy may be

identical. In a recent study, an ai-antagoni st was reported to reduce LUTS
in Worren tQ a greater extent than an anticholinergic (Sere and
Stein, Pﬂ%%mgy and Ufodynami cs 17§31-36, 1998). The ﬂm?’gnﬁﬁoncl uded

t hat there appeared to be a role for ai-antagonists in treating LUTS in
wonen. The possible nechanisns inplicated to explain these results are: a)
dysfunction of t he bl adder neck and wurethra, causing functional outlet

obstructionyg &@@H@ Hhd G It t LiQNy akLbnsegondary
detrusor overactrvr Yy, ) |£e$#eggnen§% Iﬁaadfeg%gc%% rag %fc%ﬁ?a\g ?gt VA t he
detrusor, cepestedhtp ﬁquddﬁfﬁlimwdmamgemg;eatemaemem dmaamsholmbfgmaSagImSSts are

used in clinkeak C totr LUTS th trick,
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conbi ned adm |strat| nt agoni ti.cho i.cS can have

i nproved ef® f?aé%i’{ %EJT? t%@’es‘gé‘ﬁgg‘?"é’ﬂnﬁ the 3%9? I‘F%‘!EP Brit.
J. Uol. Irﬁéthra,85:ausﬁsgopfuactibnﬂ Zﬁﬁ& obsickien, RAA6dYk €t BPRindliced® BudBONi St S

I s the managenent of. neuro | ower ugi.nary .  tract dysfunctron (NLUTD) ,
as can be @gﬁg’é‘fﬂmby "6‘@‘8’ aFt“HP"s Qyeractiyity; andi Ry incregasd oradrenoserton o

debilitati m&xﬁwmmr&uagw RSO HEqUEAGPINAGAdn6) On thae bdslis G -dnbizbRas e

urinary fre uencyh | ncontinence,  voiding difficulty, recurrent up

urinary trXs§d inneliniqal practicppp treas JI/TS, in Women; (Fitgate t@f‘i‘o(a{/’f%nf"f{\/gﬁagerrent

of NLUTD i Supphlseodd; Keibdke Sl \ee al. B8R, J. UBICYﬁtP'BSa'Sgp}ﬁfQS 8050005 O
conpl i cati ons, Admi ni stration of ai- antagoni sts may benefit ~patients with

NLUTD by f &esults of Sersls alsq H@l@t%%@%gofehm@vﬂwﬁgﬂmngﬁ ad@:ﬁawwts andessur e
during bl agﬂﬂ’dhoﬁﬂe}[r%nbd"gan W&ﬁ%ﬁvﬁ"bﬂﬁﬁ@eﬁl BYatREQ" of21 BYYE s \Aﬁ} Lkgipe and

det rusor perreflexia ani mal "nodel s and patrehts n sprnal
cord inj ur;’7y icky Brit J1 Yrol dnil. i85hSuppAst-820€0. ai - ant agoni st's i nproved
conpl i ance (Kakr zaki, M et al., Brit. J. WUol. Intl. 85, Supp.2:25-30,
2000; SundiARotier pessi kl“se of rieantagopiss lsﬁm%t Oﬂmlomaehw uanaryal

Neur ol ogy %ﬁ&dy}ﬂﬂ&i& gwﬁﬁlﬁ%]ag%g&‘ﬁgca&g@ﬁy e'ﬂgélg%gﬁ"ﬁéése ?ﬁ’é yp p I

Urol. 151:951-954, 1 stinct al ceptor ave been
suggest ed meyHeadge és*ematmmsmmomumenous complications, including increased urinary

frequency, incontinence, voiding difficulty, recurrent upper urinary tract infections and
upper urinary tract deterioration. Management of NLUTD is indicated to preserve renal

- function and avoid urological complications. Administration of a-antagonists may benefit
patients with NLUTD by facilitating urine storage by alleviating high detrusor pressure
during bladder filling, which is evidenced by poor bladder compliance and detrusor
hyperreflexia. In both animal models and patients with spinal cord injury resistant to
anticholinergics, a;-antagonists improved compliance (Kakizaki, M. et al., Brit. J. Urol.
Intl. 85, Supp.2:25-30, 2000; Sundin, T. et al., Invest Urol. 14:322-328, 1977; McGuire et
al., Neurology and Urodynamics 4:139-142, 1985; Swrerzewski, S.J. et al., J Urol
151:951-954, 1994). |

Two distinct ai-adrenoceptor subtypes have been suggested to be present in the human
prostate, one with high (a11) and one with low (o1L) affinity for prazosin. All three high-
affinity ai-adrenoceptor subtypes found in molecular cloning studies have been identified
in prostatic stromal tissue. The aia subtype was found to be the dominant, representing
about 60-85% of the «;-adrenoceptor population. Recent findings suggest that there may



prostate, one with high (ant) and one with low (aiL) affinity for prazosin.
Al three high- affinity ai-adrenoceptor subtypes found in molecular

cl oni ng st ydi ve been identified in prostatic stromal tis The al a
subt ype vvag'%fog’ﬁﬂggto be the dom nant, #%presenting about® %'6&'@ t he .

-adrenoceptor popul ati on, Recent findings suggest that there may WO
01/09140 -7- PCT/ &P00/ 07306 be differences in subtype popul ati ons between
normal and hyperplastic prostates, the ratios between the subtypes
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receptor. g?g) g‘%ﬂﬁlﬂg&’ gl?se ?‘ﬁ%mﬁ%#ﬁgﬁhﬁ‘geweﬂtﬂ'e %@'ﬁ%l%“? 3*1 B f&fM8e c et or
can 36 as slewerdtinayy trioeeﬂ%t&hs bflstﬂlﬁp@sﬁﬁemdsmh nipwssftmamil xﬁnaﬁthflﬁﬂésimﬂ 1)
-adrenergi c-receptor subtypes: usi ecific li ra205|n
accordl ng ey &e g’eé{se‘glm st %ﬁérﬂ%  compousd %?ég%' tog i A
ser ot oni neﬁ'ﬁhﬁg é@ﬁ@ﬁhpwmw@rmsbh@ham%éyla@e bfaﬁﬁdctﬁacﬂarﬁm?ﬁz{t agcor di ng
to regardless of the gender of the patient.

_“

~ On the other hand, it has also been suggested that the @14 and aiL adrenoceptors may
represent distinct pharmacological sites of the same receptor

- The affinity of the compounds of the mventnon for each receptor can be assesse_d by
receptor binding assays, for example as follows:
1) ai-adrenergic-receptor subtypes: using the specific ligand 3H-pi'azosin, according to
Testa et al., Pharmacol. Comm. 6, 79-86, 1995;
2) 5HT\4 serotoninergic receptors: using the specific ligand *H-8-OH-DPAT according to
Fargin et al., Nature 335, 358-360, 1988. -
The ayL adrenergic receptor is not yet cloned and, therefore, the functional affinity of the

compounds of the invention for this subtype can be assessed by ueing an isolated organ
preparation as reported by Testa et al., J. Pharmacol. Exp. Ther. 281, 1284-1293, 1997.

e




Fargin et al., Nature 335, 358-360,1988. The allL adrenergic receptor is not
yet cloned and, therefore, the functional affinity of the conpounds of the
i nvention thi s subtype can be assessed by using an isql n

pr epar atiofr‘{&g%lldr;he%orted by Testa et al -§- J. Pharnmacol . Ex%(ﬁh%gw{%%

281, 1284-1293, 1997. ilil Af WO 01/09140 -8- PCT/EP00/07306 In vitro testing
of conpounds of this invention on the above receptors is described in
Exanpl es 8 and 9. The drugs having ai-adrenergic antagonistic activity
currently file LHYBSE s : I . .
subtype-sepzz??‘iovtg&gggﬁsugjiect tg@asuﬁslg&?lgﬁ)é\?gé\]f §§JI;4’ ?eg ectlgsx?:ﬁ%bed[g‘ their
hypot ensi vExamplesd and 9. Thus there is still a need for selective

at - ant agoni sts which do not subject the BPH patient to the side effects of
sai d treat Fehdmigs having pyradsenergie antagordstic\artivity ewrrenilp esedTfoe theesyynpitomatic

urosel ecti yj gearé: LS Al ntjon. has .been .tested in the
dog nodel ng{é%%?? gie) | n‘B @%ﬁgﬁ’g"%ﬁ‘éﬁ%‘i?@%ﬁeﬁ‘géﬁ?ﬁeé%!SXF“Fﬁh%F#%fg*o ®si ng

t he cont r atsttheinkypotensipe adivity. Thus thetenis still an¢ddcfopsekstvens-anfagomisty whickidoed
effects on_Al I en _shown.. in ¢o rison with oynd A and
anot her wefnfl %r%gev(\:/pat?e-sai n?iaagﬁ%gtqs F 20s ?“%c?gcfg@aﬁﬁ‘ft??mﬁ n?tgb?g r A%ar y

obj ect of tdidiopasedartype.nventi on to provide a nethod of treating BPH which

avoi ds any undue side effects due to acute hypotension. It is another
obj ect of Theveny bighmtostleativity iof thetcompoands O thidiiaremion bibd beah tSRARD Hetdogns

conpri sing -7 hi en = b ran. 3-car boxani do, derjvatives which are
sel ective mzé?a)é%?cgﬁ%igpﬁﬁa?ﬂpi%?%g%ﬁ%%y 72C6h 1t aHRReL & coptgcans aft j ve
for the trpastatntrethia fht preseticobhety Hinftedsffstsain BIGG presvre HAE beal holvhact
such as LUIS and.NLUT'B. | t is%gnogher ol_o}jl t of the ‘Pr,eseent i nven?i onto
provi de a WEPRBAISP RS ImaoyndAand anqther jvell know o-antagonist, prazosin.

0X0- 7H-t hi -h ran- 3- car boxam do derivatives ich are selective

at - adr en ocgg‘%‘?‘“éﬁt‘lﬁéﬂw &Kﬁcg toﬁ&e PLSSRRdRvegHon W@I?Mﬂg pkireatipg yse of
new corrpouBHHvﬂdnhdvoideaﬁmdhﬂkidaélﬁt’tﬁuet@idﬁﬁﬂl&?&eﬁi&.the treat ment of
cardiac arrhythm a and erection and sexual dystunction. Oher features and

advant agesltds anbthepobjeantf thevgesehimvention eprapida phaimdctuticA sdnsdsitlohed i N
comprising 7-oxo0-7H-thieno[3,2-b]pyran-3-carboxamido derivatives which are selective
aj-adrenoceptor antagonists, which composiﬁons are effective for the treatment of BPH
and other diseases of the lower urinary tract such as LUTS and NLUTD.

It is another object of the present invention to provide a method of treating BPH using 7-
oxo-7H-thieno[3,2-bJpyran-3-carboxamido ~ derivatives = which are  selective
ai-adrenoceptor antagonists. '

Another aspect of the invention is the use of new compounds for lowering intraocular
pressurc and the treatment of cardiac arrhythmia and erection and sexual dysfunction.
Other features and advantages of the preserit 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:



the art fromthe follow ng detail ed description and appended cl ai ns.
SYNTHESI S OF THE COMPOUNDS OF THE | NVENTI ON The conpounds according to the
invention may generally be prepared as follows: WO 01/09140 -9-

PCT/ EPO0/ OWOU%91#9 r ect condensation ofgacids 1 with the REERINEPY| amino
derivatives 2 (SCHEME 1) Schene 1 HZN(DNRg a2 R . R H-NNI R 8°
OROROOBHONHS3. leads to the conpounds of the invention. The
condensati on can be carried out in the presence of a condensing agent

(e.g. dicy exyl cat ho r, dieth hos onaIIyln"
the pr eser‘é‘é °?) fé“ﬁ%%&aﬂg}‘ g(}f}"éﬁtthe(‘@ aﬁm}l"a}{fy &eﬁ'ﬁ‘g 26&5&‘%@%

4-di met hyl am nopyri di ne or car% %d*mm dazole) in an aprotic or

chl orinated solvent (e.g. N, N-d| met g? m de or chloroform at -10/140C
(Al bertson, Org. React. 12, 205-218 (1962); Doherty-at al., J. Med Chem

35, 2-14 (1992); | shi hara, Chem Pharm Bull. 39, 3236 (1991)). In sone
cases the activated ester or amde intermediates (such as N

~hydr oxysucci ni m dyl esters 2_[: asm azolide) can be isolated and
further reacted with 2 to b Nra |nto the correspondi ng am des (1)

in an aprotic or chlorinated sol ven BoC. This kind of condensation
Is well illustrated in the Exanples. act? vated i.nternedi ate which
can be used is the m xed anhydri de of 1l, obtﬁq nable reacting 1 with an
al kyl chl or of or mat e[ T tHepresence of —a tertiary amr e
R, :
R, ' :
8
> |

leads to the compounds of the invention. The condensation can be carried out in the
presence of a condensing agent (e.g dicyclohexylcarbodiimide or diethyl
cyanophosphonate) optionally in the presence of a promoting agent | (eg
N-hydroxysuccinimide, 4-dimethylaminopyridine or N, N“-carbonyldiimidazole) in an-
aprotic or chlorinated solvent (e.g. N,N-dimethylformamide or chloroform) at -10/140°C
(Albertson, Org. React. 12,205-218 (1962); Doherty et al., J. Med. Chem. 35, 2-14 (1992);
Ishihara, Chem. Pharm. Bull. 39, 3236 (1991)). In some cases the activated ester or amide
intermediates (such as N-hydroxysuccinimidyl esters or acyl imidazolide) can be isolated
and further reacted with 2 to be transformed into the corresponding amides (I) in an
aprotic or chlorinated solvent at 10/100°C. This kind of condensation is well illustrated 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

v
[ -1



(e.g. triethylamne or N nethyl norpholine), which is reacted with 2 at
0-80C; optionally WO 01/09140 -10- PCT/ EPO0/ 07306 a pronoting agent (e.g.
1- hydr oxypi peridine) may be added before the am ne additiaon Al ber t son,

@ g. React. q 091497 (1962)). AlternativHky the condensati SrTERYA% ar r i ed
out without a solvent at 150-220C (Mtchell et al., J. Am Chem Soc. 53;
1879 (1931)) or in high-boiling ethereal solvents (e.g. diglyne).
Additionally, the condensation can be perfornmed through preparation and

optional i oﬁfoh"ﬁ reachi % ﬁﬂ%‘i cyl- hal.p.des. The
prepar at i on§g4n usé«; ag%ntt(ﬁ'gétéh\jlﬁrggfﬂl erl \%tﬁlﬁygie #ﬁ%ﬁ%ﬁ%u%ﬁ?%&aﬁﬁgt he
| i terature @ieertRen éneg tReagfebpI187M06R)ed in the art. Al so | ess reactive

derivatives of 1 can be used, such as alkyl esters, which in turn can be
converted iMienatively the-rondensatidmeen be cariedom avithoutp satpent at (180-§20°C (Mitchell

trimethylalygmgn | DA r of.i K . O | 18 . n e hexane,
i cil or oot ey At YRy SRE" 85" G730y e Naie, SR bottelis e

Wei nreb et diglyme)Tet rahedron Lett. 4171 (1977); M F. Lipton et al., Og.
Synth. 59, 49 (1979)). By the same nmethods of condensation reported above

and usi ng H2ddimally2the Cedhiensationt lvaX be perfomed throughl) preparationeagk pptionk] can be
t ransf or ned_j _ X.= OH.,, the . conversi.on of the _ al coholic
group int oqfﬁgogrog&a%ﬁfée%\%v%g%grog%;s)uctl)lfsﬁ%{lﬁ%lbd;es' FIPFRZFERA 21 “ster’i’gg’és%ki |l ed
in the art last dersativesds vell dechmefied iothe titerdture ahd knoWrrtolpadple sialléd in the art.

al ky/ aryl sul phonyl oxy group) can be subsequently reacted with a

phenyl pi peralso less Bactivealerivativeeofph can e wsady SucH axt alky] esterse which 66l bl tan be

‘preferably, t. RQ cessari | at a tenperatur Wi, t hi he range of
20-200C i n ?9% °§r‘5‘§g|e {08 s ""'a"?"df gf%ﬁeﬁfafﬁ%&’ma@g‘?&w%ﬁ B an

met hanol orapedticend/or chilotivatddasstvent(e.gS bdxand) idichlroratthane) Bt 110B0PC, GroAGBUOT a
base such as ot | C te. Se so, G bson's _chapter in Patai: "The
Chemi stry cfPlvfﬁé aﬁ?ﬂih@%&% | elBI.ebZFBEIa'?IL eg'%fg,""’\/@q"eﬁl?%(lg? aM- dnkiptonci ence,
N. Y., 1968.etdl@rgs Hpm 59,i401999))conpounds 2 is disclosed in the literature
and is well known to those skilled in the art, and includes nucl eophilic

substituti dy tie samphaethddsi gfetondén3stion @porfed Nbove and) akifg IHNCOHICHICGHIXde or a
pr oper mhaklwgtﬁé%_yh&i tril mr hal oal kyl ani de by the method illustrated
above for t nOERESROT ﬁaﬁﬁﬁ&%‘iﬁ reg intp 3. Indbe ¢asepf X7 QI 0; J3-
the conversion of the alcoholic group into the proper leaving group by methods well
- known to those skilled in the art is then performed. Compounds 3 (with X = halogen or
alky/arylsulphonyloxy group) can be subsequently reacted with a phenylpiperazine 8. The
nucleophilic substitution is carried out preferably, but not necessarily, at a temperature
within the range of 20-200°C in a polar solvent such as dilhethylformamide, acetonitrile,
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 disclosed in the literature and is well known to those
skilled in the art, and includes nucleophilic substitution of a phenylpiperazine 8 on a N~(e-
haloatkyl)phthalimide or a proper o-haloalkylnitrile or haloalkylamide by the method
illustrated above for the condensation of compounds 3 and 8 or by addition of an a,B-
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



unsaturated alkylnitrile or alkylamde in a proper solvent (e.g.
acetonitrile, N Ndinethylformam de, a chlorinated solvent or other

aprotic polar solvent) at a tenperature between OC and the refl ux

t enper at ur & QPPHL sol vent. A standar d-MO 01/ 09140 -1 |- PEYFR99H¥67306

pht hal i m do-group deprotection or reduction of the am do or cyano group
then provides conpounds 2. The acids 1 of the invention in which R
~represents an al kyl, cycloal kyl or phenyl group can be synthesised (SCHEME

Chrcpar e PURRRHLATENY o Ated koot CENISA) SPURRE i HRSERINA Y, 1,

can be estcempéundsiZwi th t he proper al kanoyl or anyl chloride by using
nmet hods very well known to those skilled in-the art. Alternative

~ procedur es Theetidsikof the inventionin thith<R regresents dneaticyl adyclogikflor phédgl gougléani cat i on
Lo e Ay 5 M il e i |
C 0 4 3 5 chibotirite fprepat¥id a5 dé3cribdd iD)J. ClientS Soc. Perkin Trans 1, 507 (1986)), which can
be esterified with the proper alkanoyl or aroyl chloride by using methods very well known
to those skilled in.the art. Alternative procedures include the same methods described
above for the amidification of 1, which could be applied as well in the esterification step to

affo;'d 4.

Scheme 2

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. ' '

T



RORO ROOOCH3I OH OO-CH3 6 7 1 Sinple nonobrom nation of the

net hyl keto group of 4 can afford 5, which can be reacted wth

tri phenyl pt ' by usual procedure (acetonitrile or toluene or_ ofher
aprotic songéﬁphﬂgl reflux) to give thd2phosphoni:um salt FCTERIABAY uent

I ntranol ecul ar ester-Wttig 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 catal ysed procedures well known to those skilled in the art

'f f d irichrde i
L. o e S A i

Sl um roxide in

aqueous et Haagieons cthanot C481757C tonlithivmhyideoxideeini squeaps simethyiforsramide or marni de
or di oxangf‘%ﬁ?é&ttm¥&5%aa@go_%oa@- 100C. The conpounds 1 where Ris a

pol yf | uoroal Kyl group”can be prepared from 2-acetyl - 3-

hydr oxyt hi 'éﬁ:@r t\gl:ﬁéfl te f e VGl | dure

descri bed g@’ga&@g . 1 € a??%&#@ggl S, %&gﬁf%%%%@%d%&%?ra&wa'

cycl i zat i ohydnexythiephenedamarbexyléte follopdngths cyqlizhtjdn procedare idasvaiped byRivedy Cdes

cat al ysed , &-.di azahj I -7s.ene. The.co unds | where. R is a
trifluor orrlé{ %ﬁ%+%ﬁb2?€%@y?§}gg%yc%w§§y %%?We?ggdpreﬁ%ﬁ F FEhYIaH
conmpounds IpolyfiesrealkRnoykanhydrides catalysgd by p,8bdiadabicy¢loyndespei.es t hat i ncl ude
the use of trifluoronethanesul phonic anhydride or N phenyltrifl uoronethane-

sul phoni m d&e icompeunds I ovier Reistastrifluaionmethatesilphomylidxyrgraipheancbeosynthiedissd

chl orinate ol vents or ne, at .a.tenperature in the, range . between 20C
and t he te%%%?&tfﬁf%c%?poﬂéﬁ%yuﬁeﬁk! K& hydepxy grup W’&R’s"ﬁ?fi“ﬁe.sé.gﬂé‘?"? €,

Tet r ahedr othel_etigeer of &flibroffeiinéstifbhoniy. abhgdrideOxérd eN-phényltrififooaiRabads |

02 L e o ! e

1015- 1017 of folfin3, abh keanprasicd inathefiinpelbdtagenaio°C afd ﬂfé@qn?}iei‘itﬂﬁ%ﬂreﬂhﬁﬁﬁﬂﬁf the
piperazine scgllvgrg (ﬁgn%ckts)&[ PBt ert]eal.,Nfe%lhgg'csm igt(tjer.ls\,l |166‘9)4%) lx()I € 8’?3);. Ql'htg EJ}V-gJPiIigI or%ed. _
 the compounds I may be synthesised by simple oxidation procedures known tb those
skilled in the art. The oxidation procedure described in P. Brougham in Synthesis, 1015-
1017 (1987) allows differentiation of the two nitrogen atoms of the piperazine ring and
both the N-oxides and N,N’-dioxides 10 be obtained.

Preparation of the phenylpiperazines 8 not yet known in the literature is well documented
in the experimental part and uses synthetic procedures well known to those skilled in the
art, which comprise the synthesis of the proper aniline through standard reactions and the
subsequent cyclization with bis-(2-chloroethyl)amine to afford the piperazine following
the method of Prelog (Collect.Czech.Chem.Comm. 5, 497-502 (1933)) or its variations
(Elworthy T. R., J. Med. Chem. 40, 2674-2687 (1997).

DETAILED SYNTHESIS OF THE COMPOUNDS OF THE INVENTION

Example1
N-{3-[4-(5-Chloro-2-methoxyphenyl)-l-piperazix_:yl]-propy]}-7-oxo-5-phenyl-7H-
thieno[3,2-b]pyran-3-carboxamide



| L472n5 Eé Efgh I—J‘Gdsohtgl}ﬁla{lﬁr%de H3 ?a1nd H%—%Z”GA%SCG 78i nl, N 2H pht hal i nui de
| geggoéyggeﬁwg H‘%Eaaél pera2| heC@ ghtgajl%se’lzﬁégdlﬁb Z%ﬁ%’@(%%

Preparation of the phenyl pi perazines 8 not yet known in the literature is
wel | documented in the experinental part and uses synthetic procedures
wel I known _to those skilled in the art, which conprise the synthesis of
the proper VA% ¢ hr ough standard remetions and the s @ﬁ’ﬁ@ﬂ?"‘
cyclization wth bis-(2-chloroethyl)amne to afford the piperazine
followng the nmethod of Prelog (Collect. Czech. Chem Comm 5, 497-502
(1933)) or its variations (Elmorthy T R, J. Med. Chem 40, 2674-2687

(1997). DETALLEL S S G [ LAVENELON F m N
{3-[4-(5- Ioro- yphéeny -plp y - 0X0- 5- phenyl 7H=
t hi eno[ 3, 2- bIBempound 1Axr boxam de WO 01/09140. -13- PC1/ EP00107306
a)5_("hlnm7_methnxL~~ . ~] ~n~thalinmiclnl |,rnr am ne (Conpound IA) A

m xture ofA z:axtezr Qf 28.641g (of - lc@wzmm;epmwme,p@@g. ofanhytitos g of
hyd d h I d
?2 gS(r)Olr%S 0 ace onng P&p\?/ggsg |?fr3§}c'i@ r&n@ér%ﬁhtﬁ’éi@ﬁﬁﬁz??%ﬁ;{?éf?&ﬂ ng

t 0 20- 25C, ac&0dfitrii¢ wa$ sm@t refhas for @cheurs. Adter canling to agzamj 80D enlrafswetdri ng

£ sol i d,whi ch
ashed i P TRt SR i Sl el prd Rl el Bl fobeny 15°

g of the tyaﬂd»mslﬁsnihipwhﬂh wusIWashggl with 360Lm] 3B@atet &hd\riitdlRed Vrdin methaiicl, 8) :

p

=t »

pi per azi n@l—l;l-jihﬂ;almﬁﬂdZHHZéﬂdZ N5C®.2, dd3AH. xﬁélhoxyphen?HH@-Qﬁ-R@-JZm, [2H, 1

212 ( o R ELEH R TR B5/CReb 371 3Bt DR ’588%600& a5

hydr azi ne thy4Hat3e andre pijerdzined Cibs; 2.60-2163, anrGB 2 badire

piperaziik CH,
SJ [‘ﬁ”i'oo ﬁfﬁzﬁmﬁﬁﬁm%i 8&%?&&%&%&%%2‘8%??& acid (pH 1) d;'nﬁt .

HQ (Compound 1B)

A solution of 20. 7 gof Compound IA and 8.6 mi of 85% hydrazine hydrate were stirred at
reflux for 3. 5 hours in 300 ml of ethanol. Aﬁetwards the reaction mixture was cooled to .
20-25°C, dlluted with 400 ml of water, acidified wnh 37% hydrochloric acid (pH = 1) and
stirred for 30 mmutes The preclpltated solid was collected by filtration and washed with
IN hydrochlonc acld and then by water. The filtrate was concentrated by evaporauon in
vacuo, ﬁltered, made basic by addition of 35% sodmm hydroxlde at 0-5°C and extracted
with diethyl ether. The organic layer was washed with bnne, 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 chioride followed by evaporation to dryness in vacuo and
crystallisation of the residue from ethanol: dlethyl ether 10:3, yielded the title compound,
melting at 200-202°C.

'H-NMR (200MEz, DMSO-ds, 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,

oam



stirred for 30 mnutes. The precipitated solid was collected by filtration
and washed with [|N hydrochloric acid and then by water. The filtrate was
concent r at §¢h Pygegigapor ati on in vacuo, filtered, nade basiperhpoddsist i on of
35% sodi um hydr oxi de at 0-5C and extrackded with diet hyl ether. The organic
| ayer was washed with brine, dried on sodium sul phate and evaporated to
dryness in vacuo affording 13.6 g (96% of the title conpound as a base.
Acidification of the solution of the base in chloroformw th nore than

three equi \CH:E3t3353. 65 3ﬁsl a&hw@ipeﬁzin;dcaﬁwm 033,85, e 6512 Ei/yaﬁﬂy CHjs,

evaporatio and tign of the residug from
et hanol : Wéﬁ %%ai%l d8d ? ﬁ@Fﬁzé d195r?e? %i fg atH,

200- 2020 29z, DVSO-d6, 6): 11.20-11.50, br, 1H, NH+; 8.10-8. 40,
br, 3H, NH3 6.85-7.10, in, 3H, phenyl H3, H4 and H6; 5. 10, br, 5.3H, NA
2.15H20; 3.79, s, 3H II1AI9[: W 01/09140 -14- PCTI EPOO 07306 CH30;

3. 35- 3. 65, m 4111 , 2 p| pera2| ne CHZs 3.03-3.35, in, 6H 2 piperazine
CH2s, CH2GyREHRANRENIA- RO ) ot « d1&) 95-2.22, m 2H
CHZCHZCHZNHB+ c) Met hyl 2 acetvl hen?nyl I nxvth| n= here- 4 car hnxyt AYP

( Conpound ]3@)8 ﬁléBbéﬂzoﬂfclﬂﬁ'mé% Sdilb@rdkdiﬁvxwét 2dzked tdrd)%ﬁiﬁ 58 goC to a
sol ution of 2 %F ace -3- qédroxyt hi ophene- 4- car boxyl at e

(pr epar ed é%eﬂt!% §° grooxy EWFWeﬁra&ﬁ?che‘l’%IGCh%ﬁPcand

3.66 g of Pegiimethn atrrmaowm;ilaaa 366 J&Qfmemyﬁhﬁﬁuﬁﬁaﬁstﬂam mTh@f

m xture was irred for hours afterwards it was waShed with 0O

hydr ochl or 9 rpixtuge yigs stimed ?%bﬁ‘ﬁﬁ&g@ﬂ?@éﬂi"mh@hmme (2 x
40 m) and hy@éerid é’cld< v%@err(iz)x 2009, Qr‘swueodsas\seﬁmm&:ﬂ& Ed(z()fgdsjhﬂmnd

sul phate), evaporat ed to dryness in vacuo and purified

chr omat ogr 3 @ ¥ 30 sbThe Hﬁ’gé{"ﬁ%}'ﬂaw dried (&Qﬂom;ﬂﬁiatﬁrﬂamed?fmygsw

Fur hor pur frcd Rty e PRty (o R gt gl 1oq) SRl 01

H5; 8.20-8748 g ef szpoqmdehglas tpyellowpdeliquesgent splid used, inthe nektestep withoutH4, H5;

3.73, s, kﬁtﬂ’%ﬁﬁi 0, s, 3H CH3CO d) Methyl -(2-hmmare yl)
l.- hen7nyl nxv 4 earhnx | ate (Conpound 1D)

H-NMR (200MHz, CDCls, 3): 8.36, s, 1H, thiophene H5; 8.20-8.42, m, 2H, phenyl H2,
H6; 7.52-7.78, m, 3H, phenyl H3, H4, HS; 3.73, 5, 3H, CH;0; 2.50, s, 3H, CH;CO.

ate (Compound 1D)

A solution of 1.28 ml of bromine in 24 m! of tetrachloromethane was added dropwise over
a period of 10 minutes to a solution of 7.23 g of Compound 1C in 72 ml of
tetrachloromethane stirred at reflux. After a further 5 minutes at reflux, the mixture was
cooled to 20-25°C. The precipitated solid was filtered off and washed with cold
tetrachioromethane aﬁ'ording 7 g (77%) of Compound 1D, melting at 115-118°C. The
compound was contaminated with impurities 1C and methyl 2-(2,2-dibromoacetyl)-3-
benzoyloxythmphene-4-carboxy1ate (2% and 6% mol. respectively, determined by

H-NMR spectroscopy), but could be used without further purification in the next reaction
step.



A solution of 1.28 ml of bromne in 24 m of tetrachl oronethane was added
- dropwi se over a period of 10 mnutes to a solution of 7 23 g of Conpound
1Cin 72 m of .tetrachloronethane stirred at refl ux. %S g% her 5

mnutes atWo®IM® the nixture was cogled to 20-25C. Th t’F at ed
solid was filtered off and washed with cold tetrachioronethane affordi ng
7.9 (77% of Conmpound 1D, nelting at 115-118C. The conpound was

contam nated with inpurities IC and nethyl 2-(2,2-dibronoacetyl)- 3-

benzoyl 0 I g _ eternined’

B e e g i ks i A
the next 'HB) TI52M80, af, 8H, phahyl(3, B3] H6; 6.7%; s, (POSH, KROBL0HIN 6, 1.84H, W2B(;200VHz,
CDC13, 8) 8.20-8.42, m 2H, phenyl H2, H6;
7.52-7. 803%3’% C%ﬁg ?FO 68&59‘5}%&56 s, 0.06H, CHBr2; 4.30, s, 1.84H,
CH2Br; 3.73, s, 3H, CH3O 2.50, s, O. 06H CH3CO. e)

[(3Ren~ny| oxv- A-nmet hoxv a~ ¢ rhnny+l _7-thiend4- -oxnethv lnhe y hnspbnniiim

hrnm 1e heqi hy te (,Co 1E), A SOl Mt WIDand
5.19 g of ®r ke %ﬁ%‘%@"ﬁg tengiley eté‘ﬁ%@m Sstirred at

reflux for 4phesidshanitlydrie (Ceanpiuad 1IEp 20- 25C. The precipitate was filtered
off, affording 10.27 g (88% of Conpound 1E, nelting at 150-152C and pure
enough t 0 Heohtiad ofr69‘ grdﬂmmpbamtﬂDomsl 5.09 :g7o'gtrqﬂlemyﬂplmsplnnﬂjm %snl of

crystallised fr | sopropa ffardin t|c arrple.
Mp. (124)¢%eu puitrlo, wes SRR n@&oﬁé% 656%5%’ °°g’§8 %5@%89% Beco H,
H6 and thlv&HS)ﬂlteidEoff?aﬂ&diﬁg&G.Z? g@S%ﬁdﬂCo@@Ghbdm’miﬁhg%t-E&ﬂ-ﬁd pife; 6. 35,
d, 2H CH2P; s, 3H. 0. f. onrl- 7Nt npE' 1, 7-h] =
gran-' A- edPf E?~P% ‘Fﬁ%%&%&%’ °€ﬁ?‘a5ﬁ'§8d§”3 aFB8nat e was
added to. %@%ﬂdﬂdl@ﬁoﬂﬁngmagoﬂh@ﬁa@ﬁammﬂe Nibp. (12408-182°Mf

1, 2-di chl oroethane and the m xture was stirred at 85C for 11 hours. After

cool i ng, t'HENPIR(G00MHEAVDCL: B8, 386550, ad, SH, PhE e Hbiahd thiwmy HS;t TAIFB8T,r al i ty, -

af  or i ng ™. @?@%ﬁﬁéﬁw&%’mﬁh@%@@% "otk A Hash
chromat ogr aphy (petrol eumether/ethyl acetate 6:4) yielding 4.1 g (92% of
Compound 1 F, rreltl ng at 169-171C. Th| SRCE crystal I i sed

f) (Compound 1F)

150 ml of 1M aqueous sodium carbonate was added to a solution of 10.07 g of Compound
1E in 200 ml of 1,2-dichloroethane and the mixture was stirred at 85°C for 11 hours. After
cooling, the organic layer was separated, washed with water to neutrality, dried over
anhydrous sodium sulphate and evaporated to dryness in vacuo affording 8.67 g of a crude
residue. The crude was purified by flash chromatography (petroleum ether/ethyl acetate
6:4) yielding 4.1 g (92%) of Compound 1F, melting at 169-171°C. This was crystallised
from methanol to give the analytical sample. M.p. 169-171°C. '

H-NMR (200MHz, CDCls, 3): 8.50, s, IH, H2; 7.95-8.05, m, 2H, phenyl H2, H6; 7.50-
7.60, m, 3H, phenyl H3, H4, H5; 6.88, s, 1H, H6; 4.00, s, 3H_; CH:O.

g)  7-Oxo-5-phenyl-7H-thieno[3 2-h]pyran-3-carhoxylic acid (Compound 1G)

26 ml of 0.6N sodium hydroxide was added to a stirred solution of 3.82 g of Compound 1F
in 174 ml of methanol and 87 ml of dioxane at 50°C. The mixture was then stirred at the




from nmet hanol to give the analytical sample. Mp.169-171C. 'H NVR (200MHz,
CDC13. S): 8.50, s, 1H, H2; 7.95-8.05, in, 2H, phenyl H2 H6; 7.50- 7.60,

in, 3H ph H4, H5; 6.88, s, 1H, H6; 4.00, s, dbcn 58S
hPn~ 1 7N SR%‘&K 140 , Z~py~n_~~ar }~nxvli -l6ei d (Cornpound 16)96%8': f'r‘?a 6 0. 6N
sodi um hydr oxi de was added to a stirred sol ution of 3.82 g of Compound | F

in 174 ml of nethanol and 87 m of di oxane at 50C. The m xture was then
stirred at the - 1191111 WD 01/09140 -16- PCT/EPOQ 07306 sane tenperature

f 20 m rﬁ;%?el on il t d
a(r)urzl aci (rjr: P ied wih I'N &?r och ﬁgglcgggéjl d)qufiz %Fﬁshﬁ%pw%%w;nd}sﬂ%te‘ﬁast?rbﬁt?ﬁr h

preci pi t at @Q@Pldlﬁedsmﬁt 1N hgdrochlork0®@id tor p =hb ke, suspension of the precipitae b i d
was obt ai neg,e r ed.tao he
title corrpoun use@btq.?%%ﬁor%%i%& {rheaﬁ'lttrlagl%ggl?dép V\Ilt{tﬂ(n)%{ &ﬁ?ﬁ?€$g?gﬁp ered "

purificati cmd drl.edMfoondy%ﬁegl ofi the dlitle rcompetridamsdd incthy inedtdredction atep Iwitho@al

sarrpl e, 3.

S o, 0 g P B S i
3H, phenyl| at282-B88°CH5; 7.13, s, 1H H6. h) N_~~_~4_~5_('hlnm 2_net hnx
nhen~i pip ~t n~1~1} 7 nn5phn17F thienp, ~ ~ ~~p~vran_~_ranc~~xani

de 0.54 ni 'HENBBRUQAOMEayCDCH ANd3E0s ) 0HACOOH)S.50, % GHIH2,6.00-8 DS YR ne

v e o s LS SE Tt fa el coraLag 16 and 098 0 o

hours stirring at 20-25C, the. reaction mixture was poured into 150 m of
water. The nother liquors were decanted and the preC| pitated pasty solid
was di ssol ygd ' over sodi um
sul phat e a\ﬁz : Y (K

fl ash 2blpytansA-casmabmide 9:1). Evaporatlon af f or ded
the pure t|tIe corrpound (1. 2 g; 74%, which was crystallised from ethyl
acet ate. MOPH4 mbef 9386 diethyl cyandpiesglionadiand 0ABGABE tﬁ):th iBmitle, weéte adddd tb'%,

745, i, 1 e RSt e2 Cor CRunolnd 16,4450 o g Cotionhd T8 by b gml of

6. 65- 6. 75, aniydrdlis, dimbthyifomhmidgl at HBC. Iter 32 GibursSstirrblg atQd35°C3 tibreadiion 2H,
mixtur¢ was poured into 150 ml of water. The mother liquors were decanted and the
precipitated pasty solid was dissolved in 60 ml of chloroform, washed with water, dried
over sodium sulphate and evaporated to dryness ir vacuo. The crude was purified by flash
chromatography (ethyl acetate/methanol 9:1). Evaporation afforded the pure title
compound (1.2 g; 74%), which was crystallised from ethyl acetate. M.p. 165-166.5°C.

H-NMR (200MHz, CDCl;, 8): 8.45, s, 1H, H2; 7.90-8.02, m, 2H, phenyl H2, H6; 7.55-
7.62, m, 3H, phenyl H3, H4, HS; 7.45, t, 1H, CONH; 6.95, dd, 1H, chlorophenyl H4; 6.83,
s, 1H, H6; 6.65-6.75, m, 2H, chlorophenyl H3, H6; 3.81, s, 3H, CH;0; 3.66, dt, 2H,
CONHCHz; 2.74-2.92, m, 4H, 2 piperazine CHas; 2.48-2.54, m, 6H, CH:N and 2
piperazine CHzs; 1.80-2.00, m, CH2CH,CH,.

Example 2

N-{3—{4—(2-Methoxyphenyl)-l-piperazinyl]-propyl}-7-oxo-5-phenyl-7H-thieno[3,2-
b]pyran-3-carboxamide



CONHCHH; 2.74-2.92, in, 4H, 2 piperazine CH2s; 2.48-2.54, in, 6H, CH2N and
2 piperazine CH2s; 1.80-2.00, in, CH2CH2CH2. F plP 2

N-(3-(4(2- thhoxyphenyl) 1- plpera2|nylj-prupyl} 7- 0X0- 5- I-7S—th|eno
p, 2- bj py¥@P1495r hoxam de WO 01/ 091407-=17_ PCT/ EPOO/ 0788 HEPOONOTI06 The tit] e
compound was prepared as described in Exanple |h, but substltutlng

1- (3-am nopropyl ) 4-(2- met hoxyphenyl ) - pi perazi ne (prepared as described in
GB 2161807) for Conpound 1 B. After pouring the reaction m xture- into

- water an C %EMI qﬁggﬂ‘g h: "*ﬁﬁé‘p r ayers
were washed w ?h“#g?d M fbr )j@ . ﬁl %so um su hg't?dé{)‘ﬁﬁnr#d
evapor at e&(&-m@pmy{hmﬂb@ml@nﬂme@mﬂemrﬁ i d;qscrtbpdf lims BB

cvapor i | SIS O Qo Br L3 AAETINARR o bl ko AT PR 0 DY

(1.4 g; T7Widgthykesetareytht edmbisetiorginiolayers wete wasbedith mfetoar xIBOqI), Hded i ¢ | €

d 1 t 162C. Q0IVHz CDC L. 8): .8, 1H, H2;
SO 802t Mo Bisey b evaporae 16 'ablYEls' 4 Wpld” T Pyt o By gy
H3, - HA, H5chrﬁn£6graphy (éth} sdGtatefinathan] 85:1.5)) The reGlise aﬁtamecbbynevapmaemyd;f ring;

Cros; 5 Al solStt pbod coRige. e PR s pmppind b 7 %f s ey P50 " |

CH2Cl d2 Giréin ethyl acetate affording the title compound melting at 161-162°C.
. 5-Cycl oheayl N-[3 [ 4- (2- met hoayphenyl ) -1 - pi perazi nyl | propyl)-7-o0x0-7S-thien

0( 3, 2- - b) HANMR @00MHROCRCS): 8.4), s)WEH; 7508262, fn, 2prhe|n+]|leli2mi6¢750hnnyl ni n=

o el Ak R R R ARERS Y AT R, LI BRK OB heRO RS, Ces° ! o |

i nst ead- oh&thadpkényl gy 8,88, 3HNEHD; B80S, do SHPOONHICEH; mao-BJOB,th, 4R 12r omat ogr aphy

Compouna BREEARSHEs LSTRE Wﬁ@s@% tising Chis L0200, = 2R one -+

3. 80, s, &ﬁc@dﬁ@ 2.50, s, --CH3CO, 1. 00 3.00,- m11H, cycl ohexane CHs.

¥ .
5-Cyclohexyl-N-[3-[4-(2-methoxyphenyl)-1-piperazinyl]propyl}-7-oxo-7H-thieno[3,2-
b]pyran-3-carboxamide

(Compound 3A)

'Tlus compound was prepared as descnbed for compound 1C of Example 1, but using
cyclohexanecarbonyl chloride instead of benzoyl chloride. The crude was purified by flash
chromatography (petroleum ether:ethyl acetate gradient from 9:1to 7:3) to afford
Compound 3A (80%).

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

(Compound 3B)

nar




b) Methyl 7_hrnnearetTl|-~_rvrlnhexanecarhnnvl Ag hi _n= here-4-earhom ate
(Compound 3B) - WD 01/09140 PCT/ EPO0/ 07306 A solution of 0.70 m of
brom ne in of acetic acid was added dropw se over of 60
m nut es to‘goég?gdf lon of 3.56 g of Conpl@dnd 3A in34.5 nl P&%’?@@ﬁﬁggaci d.
stirred at 20-25C. After stirring for a further 2.5 hours at 20-25C, the

m xture was poured into iced water and extracted with diethyl ether (2 x
80 nm). The conbined organic |ayers were washed with water (2 x 80 m),

10% aqueousa saidtieHTbEaTD PRI Fbréraide xﬁﬂ3)456}ﬁﬁof HREE hcid Ivas ﬁgem witk loGgr pver

sodi um sul phate and evaporated to dr ness I n vacua. The crude was purified

by flash ctheBpherb8? apmies t9-nealution: qf @Pé?ﬁmaomd 34 iy 345 auliof axetis a(czcg %

f Co &'Vh‘ﬁi—nn o . 4.29,
g, ZHW&ﬂg%Fﬁ%a%%bﬂgg A48 2. 65 %—126?35/5 rthexane X

2. 15-2. 25, Bepregjipto Eedavaée;@né)mw@ vmh@qt@d e)her (21x 88 md). I5¢ combifdd organis

2 aer e valied widpodeP:x 8 miyohmafeons oSt SHRSRIE (OGN )

hnsnhnni vwetesr(dd $mi)Cdripd avet sedim/suiphhtetand revagorfle® @ drynéss &0 vapauThes: B and

(r)et}l?)ug ?Lrt%r}ﬁ%’rs %%en cg‘%fégapp%( ?&‘?C% E}ééﬁt @Sf%\gg?fﬁ I tered

of f, washi %) ofiCopmipeuwiid 3B.er with a 2:1 mixture of ethyl acetate:acetonitrile
foIIovved by ethyl acetate, affording 0.19 g (59 % of Conpound 3C nelting
at 165- 167CH- NME(JZNDM-I@,Z@%LZ&) £8%,1s 31 H,8hioplikna Hb; 4.29, s] BH, CHiBrphe3 8, 313,

7.55-8. 00,

2.60-2. 75, ‘5#03555 %@SF@%& clon ,bf%g:z';.'%%‘a %”fﬁrg °32°j°*§x€§?&%%éﬁ-§ne CHs
(eq.); 1.10.8-195 mP2H3R 6 olvhexany CHe () 0.25-0189, mOISH& Y byclbeyane DMos.

1 7 nxn_7F7-thiennf ~, ~ n earhnxvlate (Conpound 3D) A mixture of 0.16 g of

Conpound 3C, 2 ml of 1,2-dichloroethane and 2 M of | M aqueous sodium
car bonat e was heat ed at 450 for 36 hours After cooI ing to 20-25C, 5 m of

chl or of or mohas 24@eEytlohekanecarbrnyloxydagethoxyearhomyt aiy)iP-wat er (2 x 10 nl),
dried on anhy ' Sl bha ora ? to dryness in vacuo. The
crude was puritied sh*chr oma W eum et her: ethyl acetate

1:1) yiel dimgol&io(}l f%é& %@f c%tnpound 3B and 0.13 g of triphenylphosphine in 1.25 ml of
acetonitrile was stirred at reflux for 2.5 hours and then cooled to 0-5°C. The precipitate
was filtered off, washing on the filter with a 2:1 mixture of ethyl acetate:acetonitrile
followed by ethy! acetate, affording 0.19 g (59 %) of Compound 3C melting at 165-167°C.

'H.NMR (200MHz, CDCls, 3): 831, s, 1H, thiophene HS; 7.55-8.00, m, 15H, (CsHs)sP;
6.35, 4, 2H, CHaP; 3.79, s, 3H, CH30; 2.60-2.75, m, 1H, cyclohexane CH; 1.95-2.05, m,
2H, 2, 6 cyclohexane CHs (eq.); 1.10-1.70, m, 8H, other cyclohexane CHs.

d) Methyl S-cyclohexyl-7-0x0-7FH-thiena[3,2-hlpyran-3-carhoxylate (Compound 3D)

A mixture 0f 0.16 g of Compound 3C, 2 ml of 1,2-dichioroethane and 2 ml of 1M aqueous
sodium carbonate was heated at 45°C for 36 hours. After cooling to 20-25°C, 5 ml of
chioroform was added, the organic layer was washed with water (2 x 10 ml), dried on
anhydrous sodium sulphate and evaporated to dryness in vacuo. The crude was purified by
flash chromatography (petroleum ether:ethyl acetate 1:1) yielding 0.05 g (68%) of
Compound 3D as a white solid, melting at 114-119°C.



- PCT/ &P00/ 04

Compound 3D as a white solid, nelting at 114-119C. WO 01/09140 -19-

PCT/ EPOQ 07306 'H NMR (200MHz, CDC13, 8): 8.43, s, 1H, H2; 6 20 s, | H,
H6;, 3.94, s, 3H, COOCH3; 2.55-2.70, m 1H, cycloexane CH

m 10H, cycwWoewane CH2s. e) le nhexy - 7j@xn- -thieno f I, W’”Po |rh[1xy
Is acid (Conmpound 3E) 0.3 nml of IN sodi um hydr oxi de and 1 0Om of water
were added to a stirred solution of 0.040 g of Conpound 3Din 1.8 m of
met hanol and 0.9 m of 1,4-dioxane at 20-25C. The m xture was heated at

50C for 3.5 hours. After_cgqoli th re ted with -
wat er and Q’H‘MRK@@WEP 3%3 lﬁyﬁa %%9 Srﬁérﬁéﬁé“ %ﬁ%sspg)é}grtat ed
solid wasy %ﬁb'ﬁ%ﬁﬁi%&%&@mmsm@ , QS0 ydoblinyaHgy. to afford 0.028 g
(73.5% of the tit conmpound, nelting at 269-275C. 'H NVR (200MHz,

DVSO-d6, 6): 13.30, bs, IH COOH, 8.78, s, 1H, H2; 6.23, s, 1H, He;
2.55-2.70, in, 1H, cycloexane CH; 110205 in, I OH, cycl oexane CH2s. f)

5 Cydnh -vgy{l_ id1¢Coridund 3E)

Qe v]- TGN ; 3
i enQ ~, 3~~]"~an- 3- car hnxam de The t|tIe corrpound was prepared as descri bed
in Exanpl 608mbbﬂ1w§6m&hwaﬂomemmmnofﬁﬁef were Gddabiorasticfsd smomnﬂde vvas

urified by flash chronatogra et te nmet h

85 5). Thegp&saﬁeomwél Pg‘ﬁ lz%f‘%{'é&%%@%?l@&a‘ﬁ{)%a&r@ﬂ ﬂ?‘f%(& ig ect ed
fractions gontiWdsNikatedut BO*E f&ﬂsbmoﬁﬂnmﬂdodlﬂgﬁa 2972576%e\m3tu$ ml ved in
5 mM of methanol and the opal escentwg ﬁ gr wth cha

Sol vent evé@ié?‘bﬂﬂé)watﬁ& 4 tgpH, St vdres Sﬁﬂﬁ' Precipitajed ip sty

_ solid (67"/%as célkr 310458 an@akied With watefHio aﬁ’ordﬂ:(b28|'g2(733°/o95)ftheuﬂd-| NH;
. 6.85-7.10, F, rret hogglgheon yl CHs; 6.21, s, iH H6;, 3.86, s, 3H, OCHS;
3.60, q, 2eomp<m|ianmeltmm2 ®°C.in, 4H, 2 piperazine CH2s; 2.55-2.80, in,

7H, 2 piperazi ne CH2s I ohexane 2N 0 d H,

CH2CH2CHR : M@QMHZH F@ads é}zéﬁécg{!@ h’g @é%‘?g,ﬁgifﬁ @30?:}1&9%20 - 20-
]%/2 clﬁexane CH; 1.10-2.05, m, 10H, cycloexane CHgs. :

- N {3-[4-(2- thoxyp eny)-l plperazmyi] propyl] ox05tr|fluororrethyl 7H

The title compound was prepared as described in Example 2, but substituting Compound
3E for Compound 1G. The crude was purified by flash chromatography (ethyl acetate:2.7N
methanolic ammonia 95:5). The residue, obtained after solvent evaporation from the
collected fractions contammg the pure title compound (0. 03 g; 73%) was dissolved in 5 ml
of methanol and the opalescent solution clarified with charcoal Solvent evaporation

afforded the pure title compound as a yellow pasty solid (67%).

H-NMR (200MHz, CDCL, 8): 8.41, s, 1H, H2; 7.15, t, 1H, NH; 6.85-7.10, m, 4H,
methoxyphenyl CHs; 6.21, s, 1H, H6; 3.86, s, 3H, OCHs; 3.60, q, 2H, NHCHy; 3.00-3.15,
m, 4H, 2 piperazine CHas; 2.55-2.80, m, 7H, 2 piperazine CHzs, cyclohexane CH and
CH,CH,CH:N; 2.05, dt, 2H, CH.CH2CHo; 1.20-1.95, m, 10H, cyclohexane CHas.

o



t hi enol3, 2- bi pyran 3-carboxam de a) Methyl 7 _nxn-S_trifll~nmm

tlhiyl _7Ht hi enn~, h~~~vran_~-~hnxi at ~ (Conpound 4A) 3.95 m of
trifluoroagetic anhydride and 9.2 m of 1,8-diazabicyclo[5.4.0]undec-7-ene
(DBU) wer e "AHUEF 0" a nixture of 4.10-poof nethyl - PCT/EPO0/07306

2- acetyl - 3- hydr oxyt hi ophene-4- carboxylate and 14 m of pyridine at 0-5C
The m xture was heated at 80C for 27 hours. During this period three
further additions of trifluoroacetic anhydride (9.9 ml total) and DBU (9.2
m) were nade. After cooling to 20-25C the mi xture was poured into a

m xture of ice (250 g) and 37% hydrochloric acid (50 m) and extracted
wth et hyIE%ﬁ#ﬁge (2 x 80 m). The conbined organic | ayers were washed
with water, dried over sodium sul phate and evaporated to dryness in vacuo.

The resi duR.M485-¢3-MEHoxyBhdvihli- h@)yqif, I 81y 43 and
filtered. Tb{gqf i(l trat é&\i/;vas ygurﬁﬂeg% ﬁgﬁ 7cﬁo?nm'g°?§%‘hi§/@(g‘eﬁrol eum

et her et hy| thiene{3:2-8]pyrant3-eanbokamide7: 3 t 0 0: 1). The residue was dissolved in
diethyl ether, washed with 5% aqueous sodium carbonate and water, dried

over sodi S W _ -M}V%Eﬁé%ﬁﬁiﬁ%ﬂéﬁaéo afford the
o 8- 158C, | cou pe used in the next

title product 22 mel ting
step w thout fkempevndddy)ification. The analytical sanple was obtained by
crystallisation fromethanol. Mp. 163-164C ' H -NWR (200MHz, CDC13, 8):
8.58, s, 13£> mpl ofgtriflyoroaceti¢ janhydside znde9.2 gnl gfy1,8ciix@abigyclo[py.Ofurdec-7-ene
n-c-frifl WikreLdaded v 'y RS 0 4. DB e S d CRARBHIL4B) A
m xture of 0.70 '%:;c[)lf Eorrpounq .4A,1&|54.'g6% L)f(.)' |o>|¥|adﬁg@£%\§y . Hgbge"éN

hydr ochl or faEboxglatecangd4 miiof pyridingat O-F0. The mixturesvasihnatecbat. 80AF for27dwutsi ng t 0
20- 25C, t hBumicChisPbdr ' aMﬁl?o i 1ed oV l.oxane: wat er
1:1.5 and wat egreﬁtsg’beg? gg'gé%grg 0 ntgrégtntq?t eﬁgécomn%@% (g\? %&&3%‘3“% lid

mel ti ng atDBY4923nl) wererpadeiter coolige 2012980t hdanixBire wascholted it a ribduréOO0H;

75 i W oo Rty ol £ IS s LSS,

yvl -7H  mi). The combined organic layers were washed with water, dried over sodium sulphate and

. evaporated to dryness in vacuo. The residue was taken up with petroleum ether:ethyl
acetate 7:3 and filtered. The filtrate was purified by flash chromatography (petroleum
ether:ethyl acetate gradient 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, CDCls, 5): 8.58, s, 1H, H2; 6.80, s, 1H, H6; 3.96, s, 3H, COOCHs.

(Compound 4B)

A mixture of 0.70 g of Compound 4A, 5.6 ml of dioxane and 8.4 ml of 9N hydrochloric
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-ds, 8): 13.50, bs, 1H, COOH; 8.25, s, 1H, H2; 7.19, s, 1H, H6.



t hi enn~~, 7-h~Tran_3_carhnx m de The title conpound was prepared as
described in Exanple 2 but . substituting conpound 4B for Conpound 1 G
The crude was Purlfled by flash chromat ography (ethyl acetate:2.7N amoni a
i n met hanol WQBY®Y405¢ £ or di ng the title cyapound as a Iight PETERP/OTHNS) | d
nelting at 170-177C (33% . 'H-NWR (200MHz, CDC13, 8): 8.55, s, 1H HZ2;
7.10, t, 1H, NH, 6.85-7.10, m 4H, nethoxyphenyl CHs; 6.80, s, 1H, H6;
- 3.88, s, 3H, OCH3; 3.60, g, 2H, NHCH2; 2.90-3.15, m 4H, 2 pi perazine
CH2s; 2.45-2.80, in, 6H, 2 piperazine CH2s, CH2CH2CH2N, 1.88, dt, 2H,
CH2Cl H2CH2. EXaI nvl C4 '
'ﬁ;ﬁgm nyl ) - pr

v ok %&éﬁ&é@%ﬁ "
opyl)- 7Hthi eno | pyr
binyea 0} (Oorrpound 5A) Th| s conpound was

henvl - 7H_t hi enthine; 21D0E pixamsde dP.
prepared as descrl bed in Exarrpl e 1 but with the substitution of 3-
chl or opr opyﬂhamthsompdmmewﬁasrde&mbpdmmﬁxabﬂﬂaﬁwuﬂmhbhm Chmpaundunt of

i1 tered ay BEGRmOlE I T | SRl MRIGh b} ook EoRat g, T8 1
wat er on t hacetite:2(7dF amiibmia is meithinoags: 5)hﬁ’fordm§ enitiedcdmpoind as ¢ Uightébrosadi um

car bonat e, rr b L6k ' washed wth water to neutrality. Drying
at 70C in \?3@ 5 o 1Ry TTRERY, compound (95% . H NVR (200M, CDCL3,

ohenyi -1, Pt BRonels el st uB AR 107 Pt B0 4, O
GodeaD! nfettdxyphihy] CHY; 6BOZCHPIHE; 33&)%3}1\/@:115,/3@14(2}1 AMCRED/IANDS, 07306

k1 T e o2 el G s et Tl SHCRCRN b sn

0.13 g of 2H CHYCH:TER-trifl uoroet hoxy)-phenyl]- piperazine (prepared as
~described in EP 0748800) and 0.07 g of potassium carbonate was

- Example S
7-0xo-5-phenyl-N-{3-[4-[2—(2,2,2—tnﬂuoroethoxy)-phenyl]-l-piperazinyl]-propyl}-
7H-thieno[3,2-b]pyran-3-carboxam|de .

(Compound 5A)

This compound was prepared as described in Example 1, but with the substitution of 3-
chioropropylamine hydrochloride for 'Compmmd 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, ﬁitered and washed
with water to neutrality. Drying at 70°C in vacuo afforded the title compound (95%).

H-NMR (200MHz, CDCh, 8): 8.52, 5, 1H, H2; 7.75-7.85, m, 2H, phenyl H2, H6; 7.50-
7.60, m, 3H, phenylH3 H4, HS; 7.00, s, 1H, NH 6.80, s, 1H, H6; 3.65-3.80, m, 4H,
CHoCHyCE; 2.15, dt, 2H, CHyCHoCH:.




heated at 200C for 20 m nutes. After cooling to 20-25C, the crude residue
was purified by flash chromatography (ethyl acetate: nmethanol gradient from
95:5to 9:1 o afford 0.193 g (70% of the title.conpound, 52- 158C.
',HNNR(zoP)@E/W’GDCB 6): 8.45, s, 1H22H2; 7.80:7.95 m ol | H2,
H6; 7.50- 7.65, m 4H, CONH, phenyl H3, H4, H5; 6.80, s, 1H, H6; 6.75-7.10,
m 4H, trifluoroethoxyphenyl CHs; 4.44, g, 2H CH2O 3.66, dt, 2H,
CONHCH2; 2. 90- 3. 05 m 4H, 2 piperazine CH2s; 2.50- 2 70, in, 6H CH2N and

2 pi perazi
N-{3-[4] 2- :&gt

"O€] pnefty yTT=propyl)-7
- 0X0- 5- phenyl idn-3-chthoyangide 3- car boxam de a) 1 -t R
met hnxyn vl )=pp ermi ne (Conpound 6A) A solution

i t nxycar nny] - 4- ($h dm<y_ _ :
of 8 g of IA fiixturedoHPdy-@ ofr€oimpayhihy0.13 @ ol 4242)2,2drifiywloatoxy)pitbaylnd 3. 17

g of anhydrou Qtas i car benat.e é ter s evaporated to
dryness i n REACH @Tgﬁg%gﬁsgg%eaﬁpg@gﬁ&@% %ﬁﬁﬂf 52' B 979%
di -t-butyl lﬂatedaaﬂﬂﬂﬂ%d‘om@mtﬁdmlﬂeﬂoooﬁﬂgatomsﬁsdcmmdldb Imudiib»iab perifl&s
stin-ed at ,2 5 or dit] 0O m._o \hydr ous
tetrahydrofbéi'glﬁfz‘}1 ?‘f?m“gﬂ’éﬁyréﬁ% %%&a& %9569%1?3#’8@@% from
the filtratgg70%) vfrtie title ddspousd iMpe1 Saers8eC.ssol ved in 200 ml of chloroform
The sol ution was washed with 3 x 50 m of 5% sodi um bi carbonate and with 2

x 50 31 O]::I vamaowngcne@' X 6)t$r45$§;diHJrHZiUl8m?B95d§m'ﬁlﬁlpha{ylﬂﬁl H6@$.50-EWD\r/16d
at reduce essur a p I ed. by a omat ogr aphy
(petrol eum e héP’ éﬁﬁ {!83’5’2; é’["@ﬁ g?%i’tgs ?ipe 5’? 51 Zéyﬁiéé’op’dﬂ’pound
6A ﬁnd 1h5&1mdr3dih03%hdﬁ$’l CHE;- had, wwﬁamwﬁﬁﬁ g@z& dgNmmp@L%w fo,y 2
met hoxyphe era t hi y-product in

met hanol %J’ é PEHCP%-}B %@%ﬂ%ﬂﬁ%%rj’&r@g cﬁ'@“ﬂééad’é?'?’i‘!%'}er@ézsolrﬁq 3108*1%

20-25' C. ThoH,08,0M4.09140 -23- PCT/ EPOCO 07306 m xture was neutrali sed wth
acetic acid; the. solvent was renoved at reduced pressure and the residue
was di ssolved in 40 m of chloroform After washing with 3 x 10 ml of
water, the organic layer. was dried over sodium sul phate and the sol vent
evapor at ed Exampl§/io to recover an additional 1.15 g (17.2% of Conpound 6A

as a thick oil (total yield 45.9%.
' N-{3-[4-[2-Methoxy-5-(2,2,2-mﬂnoroethoxy)phenyl]-l-plperazlnyl]-propyl}-7-oxo-5-

phenyl-7TH-thieno3,2-b]pyran-3-carboxamide

a) 1-t-Butoxycarbonyl-4-(S-hydroxy-2-methoxyphenyl)-niperazine (Compound 6A)

A solution of 8 g of 1-(5-hydroxy-2-methoxyphenyl)-piperazine dihydrobromide 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-butyl 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 reméved
from the filtrate in vacuo. The residue was dissolved in 200 ml of chloroform. The
solution was washed with 3 x 50 ml of 5% sodium bicarbonate and with 2 x 50 ml of
v»fater, and dried over sodium sulphate. The solvent was removed at reduced pressure and
the residue was purified by flash chromatography (petroleum ether:ethyl acetate 75:25) to
give 1.91 g (28.7%) of Compound 6A and 1.58 g (35.7%) of 1--butoxycarbonyl-4-(5-z-
butoxycarbonyloxy-2-methoxyphenyl)-piperazine. A solution of this by-product in 40 ml
of methanol and 6 ml of 1IN sodium hydroxide was maintained overnight at 20-25°C. The



"H-NWR (200MHz, CDC13, 8): 6.70, d, 1H, H3 of phenyl ring; 6.45-6.53, in,
2H, H4 and H6 of phenyl ring; 5.77, s, 1H OH 3.78, s, 3H CH3O

3. 48- 3. 68, |n 4H, 2 piperazine CH2s; 2.82-3.05, m 4H |

CHzs; 1.48W00IN%#8 (3)3C b) t-t-Rntpxy ac, rhnnyl- 2’9?6“1%

(1,2, ~triflnQ@n~th~2fx,)phPn~T~-p Tn . (Cbnpound 6B) A stirred mxture of
2.83 g of Conpound 6A, 6 05 g of cesium carbonate and 2.95 g of
-2,2,2-trif|uoroethy| p- toluenesulphonate in 60 mM of acetonitrile was

refluxed fﬂﬁxt&r@ ée X t eﬁ@Q&d sotveib véHaItr@cfucé ajgessure,

90 ml of brine was a residue and the m xture was extracted with
3 x40 ni ﬂtmdwlwaadmsdveimmenknfgalwafom@eywermlmmhéd: 19 mhofBwater0 m  of

vater and 89 gl ol S A0F ofll R Sinn a0 B AAL ol SRLASET V2

renoved at ressure a ered ue puri
chr omat ogrmpbrger(npmdd:tadnalﬂﬂﬁeg ﬁém/eﬁdfﬂomomchﬁkagammkmm(m%yﬁldﬁ B0).20) . The
solvents were renoved in vacuo to give 1.86 g (52% of Conpound 6B as a

whi te sol i H-NMR (2008614 CDCH, 65G.70, aumnaapnmm&sssm,mmnad 1H, H3

of phenyl S5-6. 4. 28 2H,
CF3CH20, 3{"@2?9 genygﬁng,(féb "yHE O gg@ Q% ’p‘&%é 1488 2 pipészin”

2. 90- 3. 06, CHps; 24843.05, pi, #H 2piperezifid PHjs; .48&,9H (CHEC( CH3) 3C c) 1:r7_Mn
S (2j2trifllmrethnxT)--Yyjl=rra7, 1 9hydncthlnride (Conpound 6C) A
solution of 2.42 m of trifluoroacetic acid in 30 m of anhydrous

di chl or onet hane was added dropW| se at 3- 5C to a Stl rred sol utlon of 1.17 ¢
of Conpounbl) 6B -t-Butdfyas 4 (2R.2 folip i -

mai nt ai ned ove Hggt daga;)ZO 250 vvashed W|th 2 X 30 m of 2N SOdI um _
hydr oxi de and with 3 x 15 m of 2N hydrochloric lii;: WO 01/09140

-24 PCT/ EP aﬁgg . EC 8“? S M@ﬁgﬁ t 20 m
of di et hyl er % | m35€§f é&%{ﬁ % SO(?I XP%y%g%om e at 21%(‘2205
extract ed M,Qlfl:nﬂuoroaﬁyl ipHtolnénesulphdnate im 60 @l .of Mmtnlegmslreﬂdxadﬁ)r lﬁlcheurdr ied .
over sodi S te and th l.ven [enowaed 4 acu Y 0.78 g
(89% of (L:L?Pﬁ) é"Es RS §‘9 F%‘*E“éc";‘.aﬁ‘.ess s?ﬁu’[‘i. Qf g%‘f" %he di et hyI
residue and the mixture was extracted with 3 x 40 ml of ethyl acetate. The orgamc layer _
was washed with 3 x 20 ml of water and 20 ml of brine and dried over sodium sulphate.
The solvent was removed at reduced pressure and the residue purified by flash
chromatography (petroleum ether:ethyl acetate gradient 95:5 to 80:20). The solvents were
removed in vacuo to give 1.86 g (52%) of Compound 6B as a white solid. M.p. (98) 102-

105°C.

H-NMR (200MHz, CDCls, 8): 6.77, d, 1H, H3 of phenyl ring; 6.45-6.63, m, 2H, H4 and
H6 of phenyl ring; 4.28, q, 2H, CF:CH:O; 3.84, s, 3H, CH3O; 3.53-3.68, m, 4H, 2
piperazine CHzs; 2.90-3.06, m, 4H, 2 piperazine Cst; 1.48, s, 9H, (CHs)sC.

(Compound 6C)

A solution of 2.42 ml of triflucroacetic acid in 30 ml of anhydrous dichloromethane was
added dropwise at 3-5°C to a stirred solution of 1.17 g of _Compound 6B in 40 ml of
anhydrous dichloromethane. The mi:gture was maintained overnight at 20-25°C, washed
with 2 x 30 ml of 2N sodium hydroxide and extraéted with 3 x 15 ml of 2N hydrochloric




ether was treated with coal, filtered and acidified by addition of 3.6N HCl
in diethyl ether to give the hydrochloride salt, which was recovered by
filtration stallised from acetonitrile and ethano ' t he
anal yti cal @gﬂﬁ’ﬁéx Mp. (188) 202-208Q4.dec.). ~H-NWR (20 FWM d(,,

6): 9.18, bs, 2.9H, NH2+and NH+; 6.90, d, 1H, phenyl H3; 6.67, dd, 1H,

phenyl H4; 6.59, d, 1H, phenyl H6; 4.66, q, 2H, CF3CHZO, 3.74, s, 3H,
CH30; 3.18, bs, 8H, piperazine CH2s. d) N{1-[4-

e i 7 B U0 Ghn fi 5*@@“@!@@{%%%%@‘ Y epti on

t hat Conpﬂ%dotﬁﬁinvhwmxxbdatl R1fCaem eftracted with 3 x 30 ml .of diethyl ether. The

e or ute’ SEG ReE G o OO BB B Bl gL ) ety 1 S o o

anmoni a | ngine 0.781gqB9BB oL gomtmuad 6Crtse ahe thidk ¢ik A sslpiunnek the 844:.in Migthy] 156-

o, e 7 ST P B ol e LAY dtionel 3 BNGHCT & ity b 6. 75

24’4 lﬂs 21 rugm(‘)gwwaﬁatyammhwyﬂt, %%Wr&og&ed by ,ﬁltzaﬁgntdg:ifdx%bﬁlmc%ghenyl
2.50-3. 10,8 'F‘?“ﬁﬁ‘E"JlﬂPHd ?}P&jf wﬁ@%@%ﬁm%pﬁg@ 292-288°G{des)y  CHRCHRCHY.

Rr le 7,

N {3 [ [ 4 FHAMR QOPMHs: DMSQ-ie 85 S48 Fs b PGIARGIN' 61996 Al ol Bopy | - 7-
0Xx0-5- phey?,-datHH) prexg{ ﬁA%BP,D&rFHI pheAHS) X068, 42 21 CF, CRIG.03i74] SV\@H

pr epar ed eSC{ ﬁ‘e% I n Exa,n$> g except that 1- f4 fluoro-2-(2, 2, 2-
trifl uoroeéﬂg%}} 18, b% A1 PipssmiRe § PShe’ (prepared as described in EP 0748800)
was used in WO 01/09140 -25- PCT/EPO0/07306 place of 1-[2-(2,2,2

trifluoroethoxy)- phenyl] pi perazine. After cooling to 20-25C the crude
resi due wa J fl : it e: 2N ammonia in

et hanol : \ i _ Ll Emu a2l Vel == 1H NVR
(200'\/HZ CDCl nXQ nhern] <Y 1 S R-caArhnXamnde | n 2H Phenyl H2 H6

7.45- 7.65, in, 4H, CO\IH phenyl H3, H4, H5; 6.80, s, 1H, H6; 6. 65 6. 75,
~in, 2H, tThi$ bmpmawmﬁa&hsﬁdsﬂbeaae&e 80Exahiple 56, Wit '@k eRdcpRorybBeny! CH;

4. 35, q,
q ngmpoung 6C was used in 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 98:2) to afford the title compound (60%). M.p. 156-
158°C,

'H-NMR (200MHz, CDCl3, 8): 8.50, s, 1H, H2; 7.80-7.95, m, 2H, phenyl H2, H6; 7.40-
7.80, m, 4H, CONH, phenyl H3, H4, HS; 6.85, s, 1H, H6; 6.75, d, 1H,
ttiﬂuoroetho:typhenyl H3; 6.40-6.55, m, 2H, trifluoroethoxyphenyl H4, H6; 4.30, q, 2H,
CH20; 3.80, s, 3H, CH30; 3.65, dt, 2H, CONHCH>; 2.50-3.10, m, 10H, plperazme CHas
and CH;N; 1.85-2.10, m, 2H, CH,CH,CHa.

Example 7

N-{3-[4-[4-Fluoro-2-(2,2 2-trifluoroethoxy)-phenyl]-1-piperazinyl]-propyl}-7-oxo-5-
phenyl-7H-thieno[3,2-5]pyran-3-carboxamide

This compound was prepared as described in Example 5b, except that 1-[4-fluoro-2-(2,2,2-
trifluoroethoxy)-phenyl]-piperazine (prepared as described in EP 0748800) was used in



3.65, dt, 2H, CONHCH2; 2.80-3.00, in, 4H, 2 piperazine CH2s; 2.50-2.70, in.
6H, CH2N and 2 piperazine CH2s; 1.90-2.00, m 2H, CH2CH2CH2. F~aanple-$

~ Determination of binding affinity for cloned a, adrenoce;}th.;%oﬂd}g“& HT1A

ser ot oni ne¥YYPH%¥cept ors Deterninati omsf affinity for cloned numan

ai - adrenoceptor subtypes was perfornmed in nenbranes from CHO cells

(Chi nese hanster ovary cells) transfected by el ectroporation wth DNA

expressing the genes encodi ng each ai-adrenoceptor subtype. C oning and

st abl e expr.essi Al - ) Jo _ I vi ousl y
descri bed p]fcfe%t?g'[%iz’%?%,l% r?ag‘ggﬁ E&g@m E 7%@ C?@g@g%@g I Ee’ cel |
menbr anes ¢padee residne Woat parified b9 fidsh Tehirematpgiaphy (ethyil t dve@te2M MinjnBis{ap iz osi n,
ina final volunmg of 1 for 30 mn a o~ N the absence or
presence of¢ %?H@aﬁg@dg%‘lewwﬂ#z’e@@nﬁéﬁﬁ £ ¢ binding was
det er m ned,, | _ e ofs.. M . L RE. ... A [ st opped
by addit ol e BB ChS sy e Y Qﬂ?ﬁ’ﬁa@%%i%#@ﬁﬁ%?ﬁ##ﬁ?ﬁ?é. 206
pol yet hyl enegs, mn)e4Hr cONERt phknfl H: | Hie HSS &80)us| ITHEHS, 665464855 m,C2Hne- G 21
genone for the human, 5- ‘ o] L.hergi c receptor S ab sfected
in a hunantig@ere ?’H’@hﬂi@% %‘Eéfr‘ijﬁﬁhg&ig‘}qr?ethf _ vl (g’eﬁg’&éﬁ %%2’8 14852
(1989)). Thes, diehn CONHSHYEZ.$0-8.00)8, 41, 2pipetagive Cias;2.5042.6,an,06H GHOLMI i ed
Eagl e nedium (DVMEM), suppl enented with 10% foetal calf serum and
gent am ci nand2Qfipegdzine) CHAE9A.2952.00: mPHE CHOLCHe| | s were det ached fromthe
grom h flask at 95% confluence by a cell scraper and were lysed in
~ice-cold Tris-5 nmM and EDTA-5-nM buffer (pH 7.4). The honbgenates were
centrifuged at 40000 x g x 20 m nutes and the nenbranes were resuspended in

a tai WO CExo@ula8 - 26- PCT/ EPOQ 07306 snall volune of ice-cold Tris-5-nmMV
and EDTA-5-nM buffer (pH 7.4) and i mediately frozen and stored at 70C

unti | Use-?gﬂr&ﬂ%ﬁeﬁaﬁs&aﬁghfﬂﬂiyfo}mnwuadmmé ASantES-HTesuspended in a
bi ndi ng buffer of 50 MM Tris (pH 7.4), 2.5 nM MyCl12, 10 M pargyline .

(Fargi n et serbtoninkifgicreeeptars, 358- 360 (1988)). The nenbranes were incubated
ina final volune of 1 m for 30 minutes at 30C :

Determination of affinity for cloned human a;-adrenoceptor subtypes was performed in
membranes from CHO cells (Chinese hamster ovary cells) transfected by electroporation
with DNA expressing the genes encoding each as-adrenoceptor subtype. Cloning and
stable expression of the ai-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 m!
for 30 minutes at 25°C, in the absence or presence of competing drugs (1 pM-10 uM).
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-HT1a 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 (DMEM),
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




with 1.2 nM[3H] 8-0O4 DPAT, in the absence or presence of conpeting drugs;
non- specific binding was determned in the presence of 10 pM5 -HT. The

i ncubati on opped by addition of ice-cold Tris buffer j d
filtration %?’6“33‘*? 0.2% pol yet hyl enei fé6repr et reat ed Schl S’Fa‘%g&l‘gg@chuel I
G52 filters. Inhibition of specific binding of the radioligands by the

test drugs was analysed to estimate the ICso value by using the non-linear
curve-fitting programAlIfit (De Lean et al., Am J. Physiol. 235,

E97- E102 ( %sthaf Molumbh6F ibé561d Vs emNEandCEI Y RISLAN EQ&'&QpﬁWJQ%HXm%%B%&@“ (Ki)
by the equation of Cheng & Prusoff (Biochem Pharmacol. 22, 3099- 3

(1973)). D;{%enms@f@(‘ﬁrﬂgs%ﬂ‘t’ééw%an of Ki. The conpounds of the invention
exhi bited the desired potency and selectivity at ai- adrenoceptor, as shown

in Tabl e 1.0mrths|cxperiment day,the eqlh membranesswerp sesysmendedointa binding duffersoft ¥t ed
for reconbinntis @H- P4, SROERPMICLS YO LD iret A1 t g 1gPxanpl e
G oned & ¢ axantis B 74 23065 £0.758 E Bl (baginy o, Qb oRR. o360, "0 6
23. 16 3. 60 (}9$8)1 Thesmgmbrpgeswers incubatedzinpdfinabvalume o9 nil ¥ori3) thihuled 130T 7
0.17 3.47 245188 4P RRTDAWFAR £ 3 ¢Prazosin 0. 61 0.42
0.23 >10000 WO 0%1\33[}4?8& -b%mpﬁfl B8 s o %esé"p%e%“#—'ﬁ%eg‘?'? STUES BP¥ nity
for the al ispesificobinding twassdewmmiried rin theoprasence ofil0 gMrs-HTi The dicubatiop wis t he
test conpo [ -.nor gdeenal i Re-. ¢ NA- L nduc ontr.actions of
rabbit aor tég’igr e?’?egéaela% ﬁg‘%%%yr gg}shy T%ﬁf“iii ng‘fgilﬁi’rogcgﬁ?‘%ﬁh) %Vggé-

polyethyleneimine-pretreated Schileicher & Schuell GF52 filters.

Inhibition of specific binding of the radioligands by the test drugs was analysed to estimate

the ICsp value by using the non-linear curve-ﬁttmg program Allfit (De Lean et al., Am. J.

Physiol. 235, E97-E102 (1978)). The ICso 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 aj-
adrenoceptor, as shown in Table 1. '

Table 1
Affinity (Ki, nM) of the different compounds tested for recombinant
ar-adrenoceptor subtypes and the 5-HTI1A receptor.

|_Example Cloned recepto
@)y @b | a9 | S-HT)a |
1 0.58 253 | 412
2 0.10 7.52 | 246 4.48
4 060 | 23.16 | 3.60 26.21
5 0045 | 434 | 1.01 7.59
6 319 | 3931 | 4817 | 1081.00
7 0.17 347 | 245 88.54
CompoundA| 060 | 329 | 284 453
| Prazosin 0.61 042 | 023 | >10000



eval uated according to the nethod of Testa et al. (J. Pharmacol. Exp. Ther.
281, 1284- 1293 (1997)). Adult nmale New Zeal and rabbits were sacrificed by
cervical dislocation. The. aorta was renoved, placed in Krebs-Henseleit
buf fer and@%@¥ed free of adhering pyssue. Rings wer POVERINBESfrom
each artery (8 rings per aorta, about 4-5 mmw de) and suspended in 20 m
organ bath contai ning Krebs bi carbonate buffer of the.follow ng

conposition (mVM: NaCl 112.0, KC15.0, CaCl2 2.5, KH2PO4 1.0, MgS™4 1. 2,
NaHCG3 12.0 and glucose 11.1, equilibrated at 37 C with 95% 02: 5% C02.
Desnet hyl i mi praaune (0.1 n) and corticosterone (1 M to block neuronal and
ext raneur cExmplpPake of NA, (f)-propranol (I M to block B adrenoceptors
and yohinbine (0.1 M to block a2 adrenoceptors, were added to the buffer.
The tissu alSithi ( hdpeteckyord 02d of 2. g and the devel oped

t ensi on waegu%ﬁeitggrm ne%cftﬁ?-]#tg&f%grret r#%ﬁ{;r ansducers (Basile 7003). The
preparations were allowed to equilibrate for 60 m nutes and then prined
every 30 Thefuneiong)oyntagonistioactivity afithetesticompeunds peainsbrerpdrenslin Ye then

I ncubat ed muth ﬁﬁm: j I yclﬂﬁjé i ahi ( w2 M for
30 m nut eswgl?\‘%d% en %a%ﬁgﬁd%%%e ] vgfesv?{rl\&?e&ti és?%‘lﬁthgguséﬁ%ﬁrgyé%efore
const r uct i evgluated axgRrding teethe moathashef Besproetsd (JcBbarmacqif Egr Thers R8Lt 128#- NA and
re-eaul | | b b7 Allimble Meezdafind SR Rt sadclbBod by AlrdiCul Btockthl Ak WS

r 30 atrve-concentra

added and, afte m nutes, a second NA-cunu I on/ T esponse
curve cons#ortaovaedemaved,iplaced ingiSrebs Henssleitdwffenandalissestes fressuif adhening tigsug- 3

aorticrinltg-ﬁ{ Q:H ¢ 1. tj | .4, 3l et ween
t he concentr iw(%?lgs 0 -n%’r@%? r?é%ﬁrmltér‘lrg (rsqul?éréeg Atogg’ %)Hroggl‘}?:seuﬁﬁgl #)-%laé;i mal

r esponse isuspendedin 2@ meorgard bath containiigs Emebs Wiéarbdmetettnsier afitlxgfoliowing wer e
cal cul at ed_at h G848k In0 ' : ' I ri t hese
dose rati o‘foqpfsﬁvga (p ?@&J lg%gi %g? fsto}’ugﬁ ?%g%;% 6#@@@%%%@ 3
concent r at j ) \gd(ghidobd A, DleQiiilibraRd 2£Y2 CIRkR 95%0A5%IC0,, DesRiiRtipraltihe WiEn
only one or two. concentrations of the test compounds were utilised, the

appar ent KB-lvsm) andgpsticogterons 41 #iD 19 biogkineuropgl aad |cxtrangpronal yptake\wH NI/ 09140
PCT/ EPOO/ QL5iBfprandfB (1 BM) (1P BRsek A blifenddeptod! ﬁﬁ@y&ﬁhﬁin& RO. 12RO PGk o

concentration. : : S
adrenoceptors, were added to the buffer. The tissues were subjected to a passive load of 2 - o

g and the developed tension was determined using isometric ﬁ'ansducers (Basile 7003).

The preparations were allowed to equilibrate for 60 minutes and then primed every 30
minﬁtes with 10 uM NA for three times. The aortic rings were then incubated with the
alkylating agent chloroethylclonidine (5 x 10° M) for 30 minutes and then washed -
extensively three times (in 0.5 hours) before constructing the NA-concentration/response
curve. After washout of NA and re-equilibration of the tissue (45 minutes), the drug to be
tested was added and, after 30 minutes, a second NA-cumulative-concentration/response
curve constructed. Each antagdnist concentration was tested using 2-3 aortic rings from
different rabbits. '

Dose ratios (i.e., the ratio between the concentrations of norepinephrine required to
produce a half-maximal réspbnse 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 cbmpound concentrations (Schild plot) to
evaluate the aﬁﬁnity constant Kb. When only one or two. concentrations of the test
| compounds were utilised, the apparent Kb value was calculated using the formula: Kb =

!
D onAmr



RESULTS The conpounds tested showed good affinity for the al L adrenoceptor
subtype. The data are expressed as pKb in. Table 2. Table 2 Functional
affinity of the tested conpounds for the art adrenoceptorﬁf‘}gg Exanpl e
Kb 1 8. .17 WOU0Y40 4 7 92 5 9. 12 8.66_sgConpound A 8.64 osm

F~mf Effects on urethral contractions induced by noradrenaline inj ection
and bl ood pressure in dogs after i.v. admnistration The experinents were

perforned according to the rret hod of Irragavva et al. (J. Pharmacol. Methods
103- 11@%&8&% nodi fications, as follows: adult male
beagl e dog \}\% 8aﬁtﬁ%°é‘éﬁtﬁ@t°|e% %% t h pentobarbital sodium

(30 ng/kg i.v. and 2 ny/ kg/h I.v.), Iintubated and spontaneously ventil ated
with room aRESULTS order to nonitor system c blood pressure (BP), a

pol yet hyl ene (PE) catheter was introduced into the aortic arch through the
| eft fenor aﬂ'heasbmpbumds&stedlshmedr@bdaﬁ’uﬁﬂye‘oﬂtbé &ufadreno(&btovmhuypna'ﬁmdawmul at ed
for infusion of eﬁﬂ?gezand the right fenoral vein was cannul ated for
adni ni stratelxaﬁs @?{%B\J ‘For intraarterial (i.a.) injection of
noradrenaline (NA), a PE catheter was introduced into the | ower portion of
t he abdom n'aI aorta via the ri ght ext@abkl2 iliac artery. Through such

procedur e, NA WS RShAGIANS bYd |l Dbl B U] BB LadlLioP Bipe | 2!

par anmedi an vert | ca ‘of the
pelvis to the md- abdom naI regl % nad nd “the bl adder and the
prostate were exposed. The bla Eaffghe a‘rtggl'y enptied with a syringe.
Prostatic urethral pressure was|nonitored| 8.17 _

2 8.85
4 7.92
5 9.12
7 8.66

Compound A | _8.64
1___Prazosin j8.11

Example 10

Effects on urethral contractions induced by noradrenahne injection and bloed

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 anaesthetised with pentobarbital sodium (30 mg/kg
i.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
iliac 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
bladder was manually emptied with a syringe. Prostatic urethral pressure was monitored



WO 01/09140 _29 PCT/EPOO 07306 with a Mkro-tip catheter.(5F) introduced
into the bl adder via the external urethral neatus, and withdrawn until the

pressure t r was positioned in the prostatic regio urethra.
A ligatur e%‘g‘%&é@?ur ed between the neckgof the bl adder anﬁcﬁép‘{“ o .

isolate the response of the latter and to avoid any interaction with the
bl adder. Another ligature was put around the Mkro-tip catheter at the
external nmeatus, to secure the catheter itself. After a stabilising period

f ol I owi-ng %&%& ﬁgcatﬂétglc ?Yﬁ:'&oé&@d el e Dirder via ! ag&tagh, @gd )

prostatic ur ressures’ were contl nuously nonrtore SEFral ues,
i .a. adni and withdiawn ugfil mAmszrmgdmermmeosmrmdm ﬂE(prmtamtregmn ofithedoses

of NA chos%g)ﬁ{? tﬁzcorrpounsg th@ﬁé ?a&%cfoglad%%;‘n%a\%@w% ar;?/ ret hral

. pressure we e admnirstere g ®manner
S with i nter\tesbmse@fth‘eaatwanﬂmamd gyt inteeactiamiwith ittt bladden mothen ligitajeadsi ons  of

NA were re ted ut fter .eve osing . of test wth

i nterval s g’f’? ?J %ﬂ?ﬁ" tgtgetﬁreﬂtwewmtt %? %@ﬁ conpar e
the effects, of t adm ni.s ed. c un dos onse.. .cuU S g dose
t ransf or maﬁf%ﬁ? s%glgmg 8 ﬁ%?qt' ﬁ’@?‘g@g%&)%ﬂgﬂ Ty ghcg gm?
percent deandasestitie dre&ﬁilo_bnssuﬁsow&epcmﬂtﬂlsl)fdlﬁﬁnﬁaéﬁ%t basah ivaluks, Oina. of t he
“increase in, utetfral essur %0 NA. Linear regression equations

were then GEBEFISTREY of DBt i cal ef fectiveness as ED2s
(the effec dos cin % deci.ease . in d| lic od essure)
and | Dso (LIJHE%E] H‘ﬁ]d%? %@%?‘%&/P?ﬂgcelﬁlpgﬁ?g E?ﬁ’ﬁﬁ‘r@ 'ﬁ%?zure)
RFSI TT TS presfige. elhé st complotusdsvweetle aifniiisteted i.vaidnl ciinglatité mained iith iteroslspounds
of exanpl es

4 ble | t th
effects obf’shaénﬁ?‘lt?rsb"?‘ﬁeg : cwn iog} ga ?pongﬁg %@%‘égﬁﬁfgggw i ng €
shown in Tahireevery Efoﬁhh\@ ﬁ:&tle&ﬁﬁ&ﬁnd%ﬁh RtEvERR06Y Qicii 610 -ﬁﬂmite@b%?ean

represent the active doses (expressged i g/ k |b|t|n 0% of the -
urethral  SEmylatqns; Igoeder &?ﬂ‘?&fg%ﬁ& s q}gg’aﬂ?f”g%lﬁ Fred ompgynd, f%%freéﬁ‘{nﬁ?/e doses
(expr essed cinves Q6 GGk ttaﬂsfonnation)' were constructed by computing, at the peak effect, the

percent decrease in diastolic blood pr_essure 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»s (the effective dose inducing a 25% decrease
in diastolic blood pressure) and IDso (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 5 are.
shown in Table 3. The results conceming the effects obtained after injection of prazosin
and Rec 15/2739 are also shown in Table 3. . -

[r—




| owering diastolic blood pressure (DBP) and the ratio (DBP/UC) between the
active doses. Conpound UC | Dso NA DBP ED2s Ratio 5.3 280 52.8 2 1.8 35.5
19.7 5 2.7,.> >370 Prazosin* 3.6 6.6 1.83 Com and A*p 01.2 *
Dat a from‘&gc‘)’?@g%{ et al., JPharmacol Bgop Ther 281, 1272- 1%%%?(199%) The
phar macol ogi cal results confirmthat the conpounds of the invention are ar
adrenoceptor antagoni sts with good selectivity for the al adrenoceptor, in
particular conpared to the 5-HTIA receptor, and good affinity also for the
all. subtype, as far as in vitro data are concerned. The in vivo

phar macol ogi cal results confirmthe hI@}ﬂf-@r osel ectivity of the corrpounds of

the inventionpand, Jé?e%i E)ﬂ%'afos& J}Le%lz}i% hibSrirke 5294 .
obstructlve?f lgg (sm %ﬁ,j %} &q;’g pCtive
Amounts The' owerm a%tol Filoo {z pat (\\;éb ’th er al or
I ntravenous dose fang resse | a y, for
use in obstructive d| sorders of the | ovver ur| nary tract General 0. 001- 20

Preferred 0.05-3 J\/Dst erefe red 0. 5-2 01109140 31- PCT/FPQ0O/ 07306 The
nost preferred val yes r r ayenot osages shoul d be
10 to 100 fold | ﬁ 02' % u?éq‘g %a(rqig";sl,,hlib.t’%. dosages thdat are active

i n the | ower n bljood pressure,

urinary tract_ \Mthoig a SJbstagtial qffecg g

depend on the par

case of a

conmpound selectivie in Bnhibjiting l@ethrhl &S ractli on 1%H 1o lfour tines
t he amount of the EDsosused jn imybitihg usgjohr al [contyzagti or
_Prazosin* 3.6 6.6 1.83
| Compound A* 2.4 243 101.2

* 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 antagonists with good selectivity for the «; adrenoceptor, in particular
compared to the 5-HT1a receptor, and good affinity also for the aiL subtype, 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 0.52



can be adm ni stered wi thout substantial effect on blood pressure. Further

refinenents and Preoptim sation of dosages are possible using no nore than

routi ne exper.i %ts. The active conpounds of the inventiqgn _may be orally
01/09140,

admi ni st er €42 xanpl e, with an inee3i-diluent or withESAEEYIEME

carrier, or they may be enclosed in gelatine capsules, or they may be
conpressed into tablets. For the purpose of oral therapeutic
adm ni stration, the active conpounds of the invention may be i ncorporated

W th excipi ﬂ(&t:ﬁos@%&f&&ﬂ%u@s feltzs iooérﬁi &’Js%ngmﬁﬁ‘a%n%us &Jsgééé %ﬁoql& Eé’ib‘ ltoﬁoo
elixirs, suspensions, syrups, wafers, <€ ng gum and-the 11 Ke. ese
pr epar at i orfeldslowet. Seteotiveaisa desagesdst dGsages that are tactive indhe dnwed sirinfryttrach e

“amount of tiye i Iy € nE varied d ndi ng, upon.the particul ar
- formand navy?fﬁ%o&x\?e%%ﬁ% %ﬁét@é’edn%geéo aﬁd&g’g%utpn %p&ﬁm’["ﬁé }'I'E‘Pof t he
~unit. The asmplopedoiGenetlly; einc digpeasedof ian compbumlo sgleive i ian inhititiy afethrapt a
sui t abl e dosage wi ||l be ohtaipged alth he si.red. dos can be
obt ai ned by°°§§?ﬁuﬂ?°s‘{petP ?‘Hﬁ %%Eﬁ?&*ﬂﬁg‘?g%%@é‘@%%? b‘fhﬁﬂungr‘ﬁgt%%? EPTATAFReR
conposi t i onan&e ddpiisraedivithons setstatidliefMyction Hlbwl pressars! Fatheprefinfrhepoamid so
that an oral dosg‘lﬁef nit form c.gft aj ns between 1.0-300 m |l igrans, of
active conpfRiusaues;al fospges ate Posgipie| using o upfe daan foptine FXperipepts. e achye nyy
al so cont ai gdmpbards OF GiMventidn \ay 6 drally AninisRESISEE Bintle, Hithial Gt dlveRt as
m crocrystalline cellul ose, gumt ra)?'ﬁcant h Sr, gel atine; .an excipient such
as starch d¥f Witicamedible caprieson they, may be) englessd in gelgtinecapsulesy, pr- thgy may beodi um -

starch gl y%b%}eesedcafonﬁbﬁfsp Forpid pufost idf Biral Ahbrepuuli6 ABkhintstaton ShERERRASI UM
stearate or ydr ogenated castor_oil, a glidant. such as col|oidal silicon
di oxi de; arfemRowds Of thei iRYrutienmay be incprpqe seinignisand ysed mthedarmnd added,

or a flavousniig (R capsslls, Bfxife RRBEATIONS, syrdlB,! Wafers Sihewiig! ghhPandthe Bikange
| avouring. When the dosage unit formis capsule, it ma%ufscont ain, in

addi ti on t I’hwee RPPastisns shouldecontain & 1@%8-_,5%0# gotiye gomaRaupdss butsthe Ameunteoft at t y
o 1y e SRy o e gy e BbeAlY Bl (B} Dol ol ol e
tabl ets or beitetweena% avd abeys 76% afjthe weightenf the unite Theyamount ofeqtive compound
enter ¢- cogh il AfiRRkons'ds SikhHEh TMinAAD ks wil'bAGHikibdcHlmbbes! BE aBrel e
npounds, sucrose’as a sweeteni.ng agent and certain preservatives, dyes,
col ouring aﬂnéﬂgefdaa\hmomn%bymdwmg!g apluralityi qfr dgsegei fogrus. Bwepreferied us
comos1 & Rl i AP BRI SR  E  g |
~ dosage unit form contains between 1.0-300 milligrams of active compound. The tablets,
pills, capsules, troches and the like may also contain, for example, the following
ingredients: a binder such as microcrystalline cellulose, gum tragacanth or gelatine; an
excipient such as starch or lactose; a disintegrating agent such as alginic acid, sodium
starch glycolate, comnstarch 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,
methy] 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 vatious materials which modify the physical form of
the dosage unit, for example coatings. Thus, tablets or pills may be coated with sugar,
shellac, or other enteric-coating agents. A syrup may contafn, in addition to the active
compounds, sucrose as a sweetening agent and certain preservatives, dyes, colouring and
flavours. The materials used in preparing these various compositions should be




t herapeutic adm nistration, the active conpounds of the invention may be
i ncorporated into a solution or suspension, These preparations should

contain at 0.1% of active conmpound, but it nay be i ween 0.5
and about ﬁ@gqt“ he wei ght thereof. Thga. anmount of activé’%@‘%ﬂ?fﬁﬁ in such
conpositions is such that a suitable dosage will be obtained. The

preferred conpositions and preparations according to the present inventions
are prepared so that a parenteral dosage unit contains between 0.2 to 100

mlligramns N ' NSion o_ingl ude
t he I‘gl | owi hig corr%g%agx&y%wg?nér |IZ,II H’?I%%on ts:‘IJég '@?@\%ﬁ%&%o& ﬁaﬁ?dé%slei lcIn,
sal i ne sol uthempeutici adednistrdtion, fhel agtivdyorepmnds pf tesinventioy aeayi beeincpmpogddene
I I th t het | | : ti terial t o b I
a1 onol “or T hyPGT S afteSiohy Thise sRenBst onl B b2 M3 SE0E L
gi fs]thI phite; ;omﬂmhé,tﬁung maebé smdcﬁtm&n&ﬂ;ﬁcbﬁmﬁ ao%rtg‘ttﬁé mmelzﬁefeoﬂﬁﬂ'ﬂé;
uffers such as acetates: cityrates, or osphates and agents, for the
adj ust ment BTOYHHf BPHYF G0 u%imsﬁlapmg%lmn?dgswﬁ tg‘ﬁé&i"‘%ﬁ g dosage Wil bent er al
nul tipl e- dogktaivied: IThe pRferitd cOinp@ditiGis a8l prpaatibrsacEtRdiBE tthe prefiftiidveRilals

conpositions suitahle for admnistrati on by varjous routes and containing
conpounds aBEdTEh SPCII"E'I?eI’_‘TS?IE?éIrS]I°SF’$ﬁ/E‘III ?MW@&%"Q APQ, milligrams pfe of

the inventi gdtive chiapaad. $6litiBhs of Skipbrisfina maly ABb SRR Se ﬁlﬂ@lwmglaoﬁfpoﬂémsz a
adm ni stration contenplated herein include those disclosed in US 4089969
and US 5091 ¥gple dilpent suchaps wenter for injsctions seline solutien, fixedipils, ppivethylens glyeals 1111 11
C L MS LI glygerind, prépylQi8RBlor bittdr ignthdie sHRERS:Hntibadk htsRu& &'beblh |
| / D R Reg vvherperie% R represents an aryl, cYcl oaI}keI/IIIAI%gre Po?%g gh%)l
alcohol or methyl parabens; antioxidants such as ascorbic acid or sodium bisulphite;
chelating agents such as ethylenediaminetetraacetic acid; buffers such as acetates; citrates
or phosphates and agents for the adjustment of tonicity such as sodium chloride or
dextrose. The parenteral multiple-dose vials may be of glass or plastics material.
Additional compositions suitable for administration by various 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 US 4089969 and US 5091182.



X3"1 group, R represents an al kyl, al koxy, polyfluoroal koxy, hydroxy or
trifluoronet hanesul phonyl oxy group, each of R2 and R3 independently
represents_a h drogen or hal ogen atom or an al koxy or quoroaIkoxy
group, and%f# %P or an N-oxide ongy.pharnaceutlcall ROfT1%GI e salt |
of such a conpound 2 A conpound according to claim1, mhereln R
represents a phenyl, cyclohexyl or trifluoronethyl group. 3. A conpound
according to claiml or claim?2, wherein R represents—a-nethyl nmet hoxy
or 2,2,2-trifluoroethoxy group. 4. A conpound accordin receding °
claim wherGLAIMS represents a hydrogen or fluorine agﬂﬂmmm tﬂltm 34-
PCT/ EPOQ' 07306 5. A conpound according to any precedin
represents b hirgeopamdbeving tilegenerdl formla br a 2, 2, 2- trlfluoroethoxy group
6. A conpound according to any preceding cIa|n1 mhereln nis 1. . Any one
of the follow ng conpounds:
N-{3-[4- (5-chl or o- 2- net hox
phenyl - 7H t hi eno[ 3, 2- b] py
pi perazinyl]-propyl}-7-0
5-cycl ohexyl -N-{3-[4-(2-neth héthTﬂ
t hi eno[ 3, 2- b] pyr an- 3- carboxanldeH NN
pi perazi nyl]-propyl }-7-oxo-5-trifluoronethy
t hi eno[ 3, 2- b] pyr an- 3- car boxami de, ~ 7-0xo
phenyl - N-{3-[4-[2-(2, 2, 2- tdfluoroetho)yopﬁbnyl] fgplpera2|nyl]
propyl }-7Ht hi enof[ 3, 2- b]pyran 3- car boxam de,
N-{3-[4-[ 2- net hoxy-5-(2, 2, 2- trlfluoroethoxy) phenyll-l-plp yl]-propyl}-7-
wherein

')-I-piperazinyl] propyl} 7- 0X0-5
ani3_Lar boxam de, N-{3-[4-(2-nethoxyphenyl)-1
-® pHenyl - 7H thi eno[ 3, 2 b] pyr an- 3- car boxani de, *

/*ﬁhpen2|nyl] ropyl)-7-oxo-7H
Myphenyl ) -1

R represents an aryl, cycloalkyl or polyhaloalkyl group,

Rirepresents an  alkyl,  alkoxy, pobﬂmumﬂhnw, .hmhmw' or
trifluoromethanesulphonyloxy group,

each of Rz and R3 independently represents a hydrogen or halogen atom or an alkoxy
or polyfluoroalkoxy group, and

nis0,lor2,

or an N-oxide ora phatmﬁceuﬁcally acceptable salt of such a compound.

2. A compound according to claim 1, wherein R represents a phenyl, cyclohexyl or
trifluoromethyl group.

3. A compound according to claim 1 or claim 2, wherein R; represents a methyl,
methoxy or 2,2,2-triflucroethoxy group.

4. A compound according to any precedmg claim, wherein R represe:its a hydrogen or
fluorine atom.




0x0- Sphenyl - 7H-t hi eno[ 3, 2- b] pyr an- 3- car boxam de, and *
N-{3-[4-[4-fluoro-2-(2,2,2

trifluoroet henyl ] - 1- pi perazi nyl ] -propyl }-7- oxo-5-phenyl - 7H
t-hi eno[ 3, 2 ‘gﬁ;@igé‘ﬁ’ 3-carboxam de. 8. A-pharmaceuti cal conﬁﬂ(‘%‘f’w
conprising a conmpound according to any preceding claimor an N-oxide or a

phar maceutical ly acceptable salt of such a conmpound in adm xture with a
pharmaceutical |y acceptable diluent or carrier. 9. A pharnaceutical

corrp03|t|on5acAQ-,5 ch&h eﬂgR?ﬂgreﬁéHté Hﬁinb rgi c
agent . Vil Tt IﬁFF?%njﬁ{e{:éalﬁiglﬁﬂléva\Bé%ll 09140 - 35- é&&

PCTI EPOO’ 07306°mweal9%ﬂh?%3éﬁ¥m?,faﬂhWWt ion according to claim9 in
whi ch the anticholinergic agent is one or nore of tolterodine, oxybutinin,
darifenacin, alvaneline and terniverine. 11. A nethod for the preparation
of a corrpound havi ng the general formula | ROO. H~NR3 (I} R2 wherein
R represent$ aﬁcaﬁ“?P“nd@(j?ﬂr@&EWYd’FecB@P&ﬂa%ﬁh%Wgﬁdup Ri represents an
al kyl , al koxy, pol yfluoroal koxy, hydroxy or trifluoronethanesul phonyl oxy
group, each of R2 and R3 independently represents a hydrogen or hal ogen

atom or an or g Eﬁfluoroal koxy group, and nis O, 1 or 2, the
met hod conp |S&% FFying compRuadsz 't hi eno[3 2- b] pyr an- 3-car boxylic

acid derlvatlve f eneral formula | O
13 {3-[2(5 %hloro-Z-methoxyphenyl)— -plperaz.myl]-propyl}-7-oxo-5-phenyl-7H-

ﬂneno[3,2-b]pyran-3-carboxam1de,

®  N-{3-[4-(2-methoxyphenyl)-1-piperazinyl}-propyl}-7-oxo-5-pheny}-7H-
thieno(3,2-b]pyran-3-carboxamide,

- 5-cyclohexyl—N-{3-[4-(2-methoxyphenyl)—i-piperazinyl]-propyl}-7-oxo-7H-
thieno[3,2-b]pyran-3-carboxamide,

*  N-{3-[4-(2-methoxyphenyl)-1-piperazinyl)-propyl}-7-oxo-5-trifluoromethyl-7H-
thieno[3,2-b]pyran-3-carboxamide,

*  7-oxo-5-phenyl-N-{3-[4-[2-(2,2,2-triflucroethoxy)phenyl)-1-piperazinyl]-
propyl}-7H-thieno[3,2-b]pyran-3-carboxamide,

*  N-{3-[4-[2-methoxy-5-(2,2,2-trifluoroethoxy)-phenyl]-1-piperazinyl}-propyl}-7-
0x0-5-phenyl-7H-thieno[3,2-b]pyran-3-carboxamide, and

*  N-{3-[4-[4-fluoro-2-(2,2,2-triflucroethoxy)-phenyl]-1-piperazinyl}-propyl }-7-
oxo-S-phenyl-7H-thieno[3,2-b]pyian-3-carboxamide.

8. 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.

9. A pharmaceutical composition according to claim 8 further comprising an
anticholinergic agent.
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ROOOH! 11HI™i THHTITIE L. =21 11 111l * CL MS 119 NC WO 01/09140 - 36-
PCf / EPOO/ 07306 wherein R is as above defined, or an ester, halide or
anhydride of such a conmpound, wth an

N- ((D- ani nYRAWPP N - phenyl pi perazi ne dgtivative of the FEGTERAMOBRE nula 2
(2 R R2 whereinn, RlL, R2 and R3 are as above defi ned.

"H2N' ) NN R3

12. A nethod according to claim 1l wherein the condensation is carried out

. in the presence of a condensing agent
or diethyl cyanophosphonate,

agent such as

N- hydr oxysucci ni m de or 4-di met hyl am nopyri di ne or

such as di cycl ohexyl carbodii m de
optionally in the presence of a pronoting

2 tonper at 1P ‘P Amit bdndliaR Ui RRMEY p it i Pbdlpkite i <

conpound havi rigotee ngeeef talterbdineyokybultininl ddriféhaBin(alGanielinélagd temjverine.R3 R |

wherein R represents an aryl, cycloal kyl or pol yhal oal kyl group, Ri

represents an

al kyl , al koxy, pol yfl uoroal koxy, hydroxy or

trifluoromethanesui phonyl oxy group, each of R2 and R3 independently
~ represent s 14. yohethge for the pregacagion ofié commound havihgths general formula I

(n

wherein
R represents an aryl, cycloalkyl or polyhaloalkyl group,

Ry represents an _alkyl, alkoxy, polyfluoroalkoxy, hydroxy or
trifluoromethanesulphonyloxy group,

each of Rz and R3 independently represents a hydrogen or halogen atom or an alkoxy
or polyfluoroalkoxy group, and

nis0,1or2,

the method comprising condensing a 7-oxo-7H-thieno[3,2-b]pyran-3-carboxylic acid
derivative of the general formula 1

T

R2

A



or pol yfluoroal koxy group, and oiiiurniiliillliL WO 01/09140 - 37-
PCT/EPOO' 07306 n is 0, 1 or 2, the nethod conprising condensing a

7- oxo- 7TH-t g{,@gg%;ﬂz- b] pyran- 3-carboxylic acid derivative %M&oﬁgdﬁer al

formula 1 O OH wherein R is as3@&bove defined, wth an amne of the
general formula H2NCH2(CH2) nCH2X wherein X represents a |l eaving group or a
group readily convertible to a |eaving group, and n is as above defi ned,
converting, if necessary, ~group X froman OH group to a |eaving group in

the resul tant gREBAWE aefaﬁmeﬂfa@?leﬁg% ebter, H}ﬁd% o ﬁaﬁx%dhge ;?AftghcﬁaaQ:o%pﬁ{xﬁé, X H

S and reacting the conpound , o general form
phenyl pi per azi With anitir(pvamineatkyd)-INy -phenglpipRrazine deieative of the gemReal forcuR2 ar e as
above defined. If [lilhttrreerrrrr 1 i, ,ii WO 01/09140 - 38- PCT/EPOO/07306

HNTO, N

O

1
wherem n, R, R2 and R; are as above defined.

12. A method according to claim 11 wherein the condensation is carried out in the
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 140°C.

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

TN

K/N _ (n
~ G

1

wherein
* Rirepresents an aryl, cycloalkyl or polyhaloalkyl group,

Ri* represents an alkyl, alkoxy, polyfluoroalkoxy, hydroxy or

ttiﬂporome_f;hanesulphonyloxy group,

each of Rzand R3 independently represents a hydrogen or halogen atom or an alkoxy |
" or polyfluoroalkoxy group, and

A



14. A nmethod according to claim13, wherein condensation of

7-oxo- 7H-t hi eno[ 3, 2 b] pyran-3-carboxylic acid 1 with am ne

H2NCH2(CH2)i , CH2X is carried out in the presence of a c agent
such as diWQ8V8MOy| car bodii ni de or digthyl cyanophosphg’ggﬁg&d’ﬁgﬁ onally .
in the presence of -a pronoting agent such as N-hydroxysuccinim de or

4-di met hyl am nopyridine or N, N -carbonyl diimdazole, in an aprotic solvent
or a chlorinated solvent at a tenperature of from10 to 1400C. 15. A nethod
according to clyglé or claim 14, wherein reacti on of conpound 3 with the
‘phenyl pi per at § carrl ed out without solvent, or alternatively in a
pol ar sol ven M,}as ﬁ@ﬁtq at a
t emperature o‘%’e “fe °r%°2 g%@e%ﬁ% era %H?]%&{OE%Q sence lg;%y ase such
as potassium mavhﬁmaifﬁ:eg’bﬁeralﬁfonmﬂhbd for preventing contractions (including
noradrenal i ne-rel ated contractions) of the urethra and |lower urinary tract
or for selectively preventing said coftractions, the nmethod conprising
adm ni stering a conpound according t n f claine 1 to 7 or a
conposition according to claim8 to | (including a human) in need of
such treatment in an anount effecgt the particular use. 17. A method
according to claim16 which is carried o W t hout substantially affecting
t he bl ood pressure of the mamml. 18. A ma?'ﬁod for bl ocking aj
adrenoceptors, the nethod conprisiing releasiflg in the environnent of the

said receptors in aammal (includi ng a.auman) _an apoynt of ound
according to % f Rl A éb"?'%_ %%F(gofmﬁ #BmPosi% i goﬁhcégneéang tlaims8 !
ef fective to HﬁJx(tm(eHQy.,GHasesheeasociremaénwa heayngr g \ort y gndupt i‘aadzbal d '

receptors. t hod accor din claim 18 t se of t he ‘
conpound or ciﬂ%ﬂ'gﬁeltﬁr? NG ﬁ'@“&ﬂ?ﬁr”oﬁr’?ﬁ% ‘QNSHE%«% ’t'eg ;
ef fect ed by S F8ni ﬁgomhgmapn@@umgoﬁpﬁ@m fesyltant CorAp dmdrmﬁlthe

(including a hura possessing the said receptors. 1111111 "III FEELE TrriE
NI LMSE“HB"!)%EF‘EQ‘?@O -39- PCT/ EPOQ' 07306 20. A nethod for the

treatment of a patient suffering frombenign prostatic hyperplasia (‘BPH)
t he method conprising adm nistering an effective anmount of a conpound

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

derivative 8
O
Ri 8

wherein R1, Rz and R3 are as above defined.
—_
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according to any of clains 1 to 7 or of a conmposition according to claim3$8
to the patient. 21. A nethod for the treatnment of a patient suffering from
excessive i ar pressure, the method conpri sing adm n| sterin

effective %ﬂﬂ?ﬁﬁ a conpound accordi ngg.to any of cl ai nsf 381? of a
conposition according to claim8 to the patient. 22. A rrethod for t he
treatnent of a patient suffering fromcardiac arrhythm a, the nethod
conprising adm nistering an effective amount of a conpound according to any
of clainm 141 Q feflod 0 g, t.he i ent.
23. A net h03 for te 8 ?Jrcgat % %?Haqgat@vlﬁgﬁkd erlﬁlg%rﬁé%oeﬂé&l? OE?
dysfunction, t hlpyrane}-¢agebxyberpeid si MgthﬂEbNah@{ﬁﬂ}thmmrﬁed autini e Of a

conmpound accor o) n ¢laims .1 to 7 or. of .a. .cam QSI i on di ng
toclaim8 to g&ﬁét?fe thn(?ﬁ nSIE fErio cﬁopstﬁg’ciqhggg%%g de °ba&F’g‘?ﬁ{
sgfferl ng fron'cyanmﬁosphomm; )Opthamy fnyrmet qmsem{eCdes ,préﬂwt.d nFe i@ ggﬁr})gg i5| ng
adm ni stering ctive conpoy rding to any of clains
1 to 7 or of a%ﬁﬁ’d‘g ?:(?Br M”B ¢ rh :ﬁ"ﬁ“’lﬂﬁ‘ydﬁﬁu%mﬁh@
patient. 25. Aﬂ@rﬁ&dﬂtéﬂﬁﬂd@%&ﬁﬂbe@&t@eﬁ%&ﬂaﬁﬁoﬁﬂﬁﬁ £0 to1AQbE.oM
neurogeni ¢ | ower urinary tract dysfunction (NLUTD), the nethod conprising

adm ni stering an effective anount of a conpound according to any of clains

| to 7 or ofi5aACHsRes h&doﬁﬁn%ﬁ%ﬁ'i Wort &mﬁf‘fm quheréﬁ!. ?eae&a% 6&&0&& § BRm

patient. 26. A method for the treatnent of a nmale or female patient

suffering f ron@eﬂh?&yplpa’?@%&cisl ensried: Awt Wﬁb%cﬁok‘@h*proifﬁmﬂa in atpolarng an
effective amugdiveat sich &0dREHYHormiabRd b EtetoRitARYor Hh i, EEalerf.peer%f off @

conposi tion acgording to claim8 to the patient. T11j]1]]]
from 20 to 200°C, preferably in the presence of a base such as potassium carbonate.

16. A method for preventing contractions (including noradrenaline-related contractions)
of the urethra and lower urinary tract or for selectively preventing said contractions,
the method comprising administering a compound according to any of claims 1 to 7 or
a composition according to claim 8 to 2 mammal (including a human) in need of such
treatment in an amount effective for the particular use. -

17. A method according to claim 16 which is carried out without substantially affecting
the blood pressure of the mammal.

18. A method for blocking cu adrenoceptors, the method comprising releasing in the
environment of the said receptors in a mammal (including a human) an amount of a
compound according to any of claims 1 to 7 or of a composition according to claim 8
effective to relieve diseases associated with overactivity of the said receptors.

19. A method according to claim 18 in which the release of the compound or composition
in the environment of the said receptors is effected by administering the compound or
composition to a mammal (including a human) possessing the said receptors.

_
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20.

21.

24.

25.

26.

-390~

A method for the treatment of a patient suﬂ’éring from benign prosta'tic hyperplasia
(BPH), the method comprising administering an effective amount of 2 compound
according to any of claims 1 to 7 or of a composition according to claim 8 to the

patient.

A method for the treatment of a patient suffering from excessive intraocular pressure,
the method comprising administering an effective amount of a compound according
to any of claims 1 to 7 orofa composition according to claim 8 to the patient.

A method for the treatment of a patient suffering from cardiac arrhythmia, the method

comptising administering an effective amount of a 'compound according to any of
claims 1 to 7 or of a composition according to claim 8 to the patient.

A method for the treatment of a patient suffering from erectile dysfunction, the
method comprising administering an effective amount of a compound according to
any of claims 1 to 7 or of a composition according to claim 8 to the patient.

A method for the treatment of a patient suffering from lower urinary tract symptoms
(LUTS), the method comprising administering an effective amount of a compound
according to any of claims 1 to 7 or of a composition according to any of claims 8 to
10 to the patient.

A method for the treatment of a patient suffering from neurogenic lower urinary tract
dysfunction (NLUTD), the method comprising administering an effective amount of a
compound according to any of claims 1 to 7 or of a composition according to any of
claim 8 to 10 to the patient.

A method for the treatment of a male or female patient suffering from sexual
dysfunction, the method comprising administering an effective amount of a
compound according to any of claims 1 to 7 or of a composition according to claim 8
to the patient.
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