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I nvention relates to peripherally-selective inhibitors of

dopam ne- 13- hydroxyl ase, their 5 method of preparation, and their use
as a nedi caf¥ni0081366% ecent years, interest in the devECHERWAYIIHRS

I nhi bitors of dopam ne-p-hydroxyl ase (DOH) has centred on the

hypot hesis that inhibition of this enzype nmay provide significant
clinical inprovenents in patients suffering from cardi ovascul ar

di sorders such as hypertension or 10 chronic heart failure. The
rationale for the use of DHinhibitors is based on their capacity to
i nhibit the bi osyArHESPROTHIPAAHIEAFEIPAE iDFRIVARIVER BS| HIRIAPRVE vi a
enzymati ¢ hydroxyl ati on of dﬁﬁﬁﬁﬁﬁ?m%@?PVﬁpﬁﬁﬁ of neur ohunora
systens, chiefly the synpathetic nervous system is the principal

clinical nibit ingention retes 4 p@@hﬂg@bﬁelﬁﬁtm@&wmaf doppreing Pelyproylaseripey |

Qi ni cal s GREbdadrparaddl, aftieifite as ddSHdameftongest i ve heart failure
patients have el evated concentrations of plasma 15 noradrenaline
(Levine, T.B. et al., Am J. Cardiol., 49:1659-1666, 1982), increased
central symReeieeh, iRtdfekt @\me(deeél flof M&%oxseclf dBamineSp-hfdid:3, é?dibBH? Bas

913-919, 1986) and augnented cardi orenal noradrenaline Spl||0
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and excesShbeverteRs 4 Satitntst Qﬁefwgﬁaﬁda&m&a&mméfd@reaéubm%s erfofRf &0
down-regul ation of cardiac 131-adrenoceptors, renodelling of the left

vent ri cl@, chzonichiyeett faibuce. el rapionate &r dhii use of,DBH duhibiferscim bases onitheirreapasity tee
functi onal; mfuﬁﬁ %?:; zﬁérnﬁltasﬁ be n&@@r[&ﬁahn%@&sfs | VBeda® "'\‘ffat e gxin ﬁydpcﬁﬂdaﬁ&lt of

who have hig concentrations of noradrenaline ave

most unf a\ﬁl_mmm edqtigetipniod meyspirungend systemsCeitadly the sumpathetig| nervopg systgg| is the
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predi ct 1£N{WidRGaliHRr (Labihd, YT.BNE: A% AWI i Clirdiy, (@qemwﬁ, 164‘;25% inftbas@] central
Circul ation, 94:690-697, 1996 An acti vat ed érrpat hetic drive is not

therefore %P@F‘i"%?“&ﬂ%@&?b WY ebel.(oiryatian y& HARLP 198p) augmepted

nmay cont ridadfidedsP nBfQRhARS ! MRINE BRisking Qf. thel, dCReddRn, Wblsbﬁll Q%G?f
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i 20 necrgsw ali of which can diminish the functlonal integrity of the heart. Congestweg heart failure

patients who have high plasma concentrations of noradrenaline also have the most unfavourable
long-term prognosis {Cohn, J.N. et al, N. Engl.-J. Med.; 311:819-823, 1984). Of greater
significance is the observation that plasma noradrenaline concentrations are already elevated in
asymptomatic patients with no overt heart failure and can predict ensuing mortality and
25 morbidity (Benedict, C.R. et al., Circulation, 94:690-697, 1996). An activated sympathetic drive
is not therefore merely a clinical marker of congestive heart failure, but may contribute to

progressive worsening of the disease.

Inhibition of sympathetic nerve function with adrenoceptor antagonists appeared a promising
30 approach, however a significant proportion of patients do not tolerate the immediate

haemodynamic deterjoration that accompanies B-blocker treatment (Pfeffer, M.A. et al., N. Engl.
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alternative strategy for directly nodul ating synpathetic nerve
function is to reduce the biosynthesis of noradrenaline via
‘inhibition of DOH, the enzyme responsi ble for conversion of dopam ne
t o nor adr end¥? HE¥13a69%8 ynpat heti ¢ nerves. Thi s appr oach FREETe3/8p042
advant ages i ncl udi ng gradual nodul ati on as opposed to abrupt
inhibition of the 5 synpathetic system, and increased rel ease of
dopam ne, which can inprove renal function such S renal vasodilation
diuresis and natriureiis. Therefore inhibitors of DIl H may provide
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i nvention erefis pro a conpoun or mu
cardiovascular disorders, A DBH inhibitor with similar or even greater potency than nepicastat,

but devoid of CNS effects (inability to cross the BBB) would provide a significant improvement
25 over all DBH inhibitor compounds thus far described in the prior art,

Dopamine-B-hydroxylase inhibitors are also disclosed in WO095/29165.  Furthermore,

W0,2004/033447 discloses dopamine-B-hydroxylase inhibitors having. high potency and

significantly reduced brain access, giving rise to potent and peripherally selective DBH
30 inhibitors.



where 121, R2 and R3 are the sane or different and signify hydrogens,
hal ogens, al kyl, nitro, 10 am no, al kyl carbonylam no, allrylam no or
di al kyl am no group; 124 signifies -al kylaryl or -alkylheteroaryl; X
signifies CH2, oxygen atom or sul phur atom n is 2 or 3; including

t he indivi dP 209895 and (S)-enanti oners or mi xtures GFCTEBRAAYIOMIRY S

t hereof ; and including pharmaceutically acceptable salts and esters
thereof, wherein the termalkyl means hydrocarbon chains, straight or
branched, containing fromone to six carbon atons, optionally
substituted by 15 aryl; al koxy, hal ogen, al koxycarbonyl or

hydr oxycar bonyl groups; the termaryl nmeans a phenyl or naphthyl
group, optwEnald %owUBsld hét %&nﬁm@ Wi a8 Faérempm,neé-wﬁd}oﬂiasé lidHitBtors
group; the term hal ogen neans uorine, chtorine, bromhne or I odine;

t he t er m Heviag bigh ppternyand sigrificaptirediced braingegthp. 20 In a preferred
enbodi nent n=2. In a further preferred enbodinment, X = 0. Preferably
Rs signifies -CH2-aryl or - CH2-heteroaryl. 25 In one enbodinment, the
aryl gr oupheserding te enepspeghefitheinieation thapgis pryBled semper ot formgldy 000019 4
The aryl group of R4 may preferably be phenyl. Desirably, one of Itl1,

R2 and R3 is hydrogen, and the others aregf{luorine. 5 The conpound of
formula | may be provided as the (12) or ( ntionmer, or as a

ny
the racemate. The conpound of f eferably consists of
the It- enantioner. Ry )

|
y s n
K RyNH

m xture of the (12) and (S) en%%t\i oners in roportions, including

where Ry, Ry and R; are the same or different and signify hydrogens, halogens, alkyl, nitro,
10 aminc;, alkylcarbonylamino, alkylamino or dialkylamino group; R, signifies -alkylaryl or
-alkylhetercaryl; X signifies CHj, oxygen atom or sulphur atom; n is 2 or 3; including the
individual (R)- and (S)-enantiomers or mixtures of enantiomers thereof, and including
pharmaceutically acceptable salts and esters thereof, wherein the term alkyl means hydrocarbon
chains, straight or branched, containing from one to six carbon atoms, optionally substituted by
15 aryl,: alkoxy, :halogen, alkoxycarbony! or hydroxycarbonyl groups; the term aryl means a phenyl
or naphthyl group, optionally substituted by alkyl, alkyloxy, halogen or nitro group; the term

halogen means fluorine, chlorine, bromine or iodine; the term heteroaryl means heteroaromatic

group.
20 In a preferred embodiment n=2.

In a further preferred embodiment, X = 0.

Preferably Ry signifies -CHy-aryl or — CH;-heteroaryl.

25
In one embodiment, the aryl group of R4 is unsubstituted.



10 The conpound may suitably be provided in the formof the

hydrochl ori de salt. However, given the secondary aliphatic am no
group, it will be obvious to the skilled technician that other acid
salts can be made and are within the scope of the clained invention.
Accor di ng t oVRHB¥RESaspect of the invention there is RSTEFHEW0A2
process for the preparation of 15 the individual (R)- and
(S)-enantionmers or m xtures of enantiomers, and pharnmaceutically
acceptabl e salts of a conmpound of forrmula | as described above, which
conprises reacting the individual (R)- or (S)-enantiomers or mxtures
of enantioners of a conPound of Formula IIl 111 20 *here X, 121, R2,

R3 and n hgy @F@Wfﬁ%l Be slehyined for Fornula | above, with a
conmpound of ?f)y}%ugllz Y %5 %yv\o 2008/ 136695PCUPT2008/ 000019

5 where R5 signifies aryl or heteroaryl wherein the termaryl neans

a phenyl  quesiab bitydf R RuHAd RO RHy@DgY] shd Sislatestattt fadriby al Kyl .
al kyl oxy, halogen or nitro group; the term hal ogen Means fluorine,

chl ori ne5 brom ne or iodine; the termheteryl neans heteroaronatic
group; undite cobmpedd of fovtrulal mey beefirbﬂdlbdeﬁ)thd (RY @ (S). enan'ﬁbmel(; ongiatnigine of the
necessary

above reductive . al
Chose. ok ((REtma F waSaiTs B bt R fbomets tuf RO RS arEdpaa s
enbodi mentm®@f prefambiyrnensidd efithe lhenmtibgerpr ovi ded a corrpound of formul a
X .
10 The compound may suitably be provided in the form of the hydrochloride salt. However, given
the secondary aliphatic amino group, it will be obvious to the skilled technician that other acid

salts can be made and are within the scope of the claimed invention.

According to another aspect of the invention there is provided a process for the preparation of
15 the individual (R)- and (S)-enantiomers or mixtures of enantiomers, and pharmaceutically
acceptable salts of a compound of formula 1 as described above, which comprises reacting the

individual (R)- or (S)-enantiomers or mixtures of enantiomers of a compound of Formula I

: 8
NH
R, Y/
N
07
- 3/ . L

20 where X, Ry, Ry, R3 and n have the same meaning as defined for Formula I above, with a

compound of formula IV
0

=

H
v



X 15 its (R or (S) enantioner, or mxture of (R) and (S) enanti omer,
or pharmaceutically acceptable salts or esters thereof. The
conpound of fornula X nmay be provided as the (R) or (S) enantioner,
or as a mxture of the (R) and (8) enantiomers in any proportions,

i ncl udi ng t HEOPREERHFe. Preferably the conpound of 20 HGFEFR00001P 5
provi ded as the R-enantioner, (R-X (R-X WO

2008/ 136695PCT/ PT2008/ 000019 6 The co und of fornmula X (or R -(X))
is suitably provided as the hydrochl oride salt. However, given the
secondary aliphatic am no group, it will be obvious to the skilled
technician that other acid salts can be nmade and are within the scope

of the cl a\%rm} Qé’lﬁﬁf@giaﬁ’%-m ﬁetgﬁ%gﬁ QRS L By &9 Mﬂé&%h%@% %rflﬁphﬂlyl group,

prepared, for exanpl. re rve al kylation by treaj .

(R) - 5- ( 2- ptiprsdy wyngs;mzi&d( év alicyl, falkylowy - kafeemnan nifroy grpum; the dermy bilagerimpasso
| e-2-t hi onuoRRe dARBAR! SteRiE Sor! iBdife; SRS YRRt hefiyl Theehd! hete@hrom@tie” §3LS: under
such as for exanple, nethanol and dichl oronethane, in the presence of
a reduci hgedushtgatylationeepdions.or exanpl e, sodi um cyanobor ohydri de,

sodi um tri acet oxybor ohydri de, sodi um borohydride and the |ike, or
hydrogen 10 in the presence of a hydrogenatjgn catalyst. If e
pr ef er r ed, Thgreprditiofs pReessaTy: fﬁég'é RPRYS Tdueitys @tyiston Wil B Appatsnt ip Bgseskilledip
chromat ogrigpdy on silica gel. Accordi ng to anot her aspect of the
invention there is provided a pharmaceutical conposition conprising a
therapeutically effective anmount of a conpound as descri bed above in
conbi naig QitcdMingl thh Barfib\driyBsivbitageals| entOBinRAS bfV the GAVCRli@N ther®GE QEGIidRE a
to a further aspe of ége invention there is provided a conposition
conprisindePWWBPg%@B Pfally effective anount of a conpound as

descri bed above in conbination with a pharnmaceutically effective

carrier and one or nore of the conpoundssselected fromthe classes

‘}#NH
F N/
|S8® s
F HN
_ X

15 its (R) or (S) enantiomer, or mixture of (R) and (S) enantiomer, or pharmaceutically acceptable

salts or esters thereof.

The compound of formula X may be provided as the (R) or (S) enantiomer, or as a mixture of the

(R) and (S) enantiomers in any proportions, including the racemate, Preferably the compound of

20 formula X is provided as the R-enantiomer, (R)-X:

25



20 described below. In particular the conpounds of Forrmula | or X may
be conmbined with one or nore of the the follow ng cl asses of
conpounds: diuretics; beta-adrenergic antagoni sts; al pha2-adrenergic
agoni sts; al phal - adrenerglc ant agoni sts; dual beta- and

al pha- adr eneV QP8 Bit%goni sts; cal ci um 25 channel bl oc FEFET2086P8ES | um
channel activators; anti-arrhytlunics; ACE inhibitors; ATl receptor
antagonists; renin inhibitors; lipid |ogerers, vasopeptidase
inhibitors; nitrates; endothelin antagonists; neutral endopeptidase

inhibitors; anti-a i.nes; .vasodi r
phosphodi e@}eéplag@magzﬁ? {56 5‘2(°f ﬁm issuitgh JnyBVé‘ile&é‘égl Digdeaqhipride salt. However,
ant agoni Stgﬁvenaﬁuise&ﬁ&@@h iagc agie pfoup, VA1 Q8YidB06 the RiTied it 28 QR4 O

7 The nost useful di s inglude iyretics, in

parti cul ar®®4s ]rtsd"s%g? “B A& esc@?"rféé‘)?ﬁl"&e 2RO or aset ni de,
azosem de, nuzolim ne, plretanlde trlpan1de 5(2) Thi azi de diuretics,
in parti a ben |az rot hiazjde, . . .
b ol o B RpaBrad o EHTECY BRE B sorPehe o laafy bf Soeiss plgdaton by wating,
pol yt hi azi(@5-(z-amﬁbémylmﬁsamudm-chfoﬁw)aifmy@zﬂ Héihydréimiddbalé-LEhieR, 1N and
particul a hal i done,, i ndapam ozalone qU|ne haz

10( 4) Pot as@?ﬁm rnd stfl’PvﬁPtef’T &y r‘Qn %5‘?’[‘t’€i“§ul Sugh "as

trianter erdichloromethane, in the presence of a reducing reagent, such as f'or cxamplc, sodium

anol and

cyanoborohydride, sodium triacetoxyborohydride, sodium borohydride and the like, or hydrogen
10 in the presence of a hydrogenétion catalyst. If preferred, after work-up the crude product may be

purified by column chromatography on silica gel.

According to another aspect of the invention there is provided a pharmaceutical composition
comprising a therapeutically effective amount of a compound as deseribed above in combination

15 with a pharmaceutically effective carrier.

According to a further aspect of the invention there is provided a composition comprising a

therapeutically effective amount of a compound as described above in combination with a

pharmacentically effective carriexr and one or more of the compounds selected from the classes
20 described below.

In particular the compounds of Formula I or X may be combined with one or more of the the
following classes of compounds: diuretics; beta-adrenergic antagonists; alpha2-adrenergic
agonists; alphal-adrenergic antagonists; dual beta- and alpha-adrenergic antagonists; calcium
25 channel blockers; potassium channel activators; anti-arrhythmics; ACE inhibitors; AT1 receptor
antagonists; renin inhibitors; lipid lowerers, vasopeptidase inhibitors; nitrates; endothelin
antagonists; neutral endopeptidase inhibitors; anti-angiotensip vaceines; vasodilators;

phosphodiesterase inhibitors; cardiac glycosides; serotonin antagonists; and CNS acting agents,



(5) Al dosterone antagonists, in particular, spirolactone, canrenone,
epl erenone. (6) Conbinations of the above described diuretics. Mre
than one of the aforenentioned diuretics nay be used. 15 The nost
useful beta-adrenergic antagonists include: tinolol, netoprolol,
atenol ol , prvopRIGHEEEP, bi soprol ol, nebivolol. Mre th®CTEHBIBMNDe
af orenenti oned bet a-adrenergi c antagonists may be used. 20 The nost
useful al pha2-adrenergi c agoni sts include: clonidine, guanabenz,
guanfaci ne. More than one of the aforenentioned al pha2-adrenergic
agoni sts may be used. The nost useful al phal -adrenergi c antagonists
i ncl ude: phhamestwefulibivatiesdiclide;phent ol ani ne. More than one of the

af orenenti oned al phal - adrenergi ¢ antagoni sts may be used. 25 The nost
useful dual beta- and al pha-adrenergic antagonists (other than those
ment i oned el se(iher dopmdippetioss f@é@mciﬂéfaﬁlmmld%%émm@% ethpoyyig acish, torasemide,

| abetal ol . More th%s%ge,qﬁuzgﬁﬁmgqu}gmgjp%ﬁg_ dual beta- and
[ . VWO

al pha- adr ener gi ¢ antagoni sts nay be used . o
2008/ 136695PCT{2PT2(bEEdeooligetFs,Thén npaticulssef bendsoflugiethizelpan phdgrothiazide,
bl ocker's i ncl ude:  aghgliebRfrdlePhjdtidumedliakitd, 32 G0y b BIEOGIdE] NBolythiazide,
i sradi pi ne, nicardipine, njfedipine, ninodipine, nisoldi pine,
verapam | . More th&ickameetzighe af or enenti oned cal ci um channe

bl ockers may bﬁ) US qfliazide ARG iandiics] Vi NFRtRlad (CARFhAIABHE, iktaEEnioE ThitRARE.,
el sewhere in the-specification include: sodiumchannel bl ockers such
as quini di nc, procdPHEHEIBS di sopyrami de, |idocaine, mexiletine,
tocahtifle, phi@yt OiPgtasstns sHaRhg@urefids S8 parabulle, andilofide; trainfeeneand

pr opaf enone; p $assi m channel Dbl ackers such as: am odarong,
bretylium ibu?l i AHIOSHHNE AIPEORISts, g prrieuianFRirolatone; CRTTERANS ERGTERONg | |
sematilide, sogenl olcomdidtics aPthe kbovpi@gibaddiuetics. met oprol ol . Mre than
one of the anti-arrhythrnics 10 nentioned in the specification may be

used. The nost useful ACE inhibitors include: benzepril, captopril,
enal apri | Mdrothamorardfkhe alforement prieid djurdtios aybeivked. noexi pril, perindopril,
qui naprjd, rampril, trandolapril. Mre than one of the

af orenetiti oned ACE inhibitors may be used.
The most useful beta-adrenergic antagonists include: timolol, metoprolol, atenolol, propranolol,

bisoprolol, nebivolol. More than one of the aforementioned beta-adrenergic antagonists may be

used.

20 The most useful alpha2-adrenergic agonists include: clonidine, guanabenz, guanfacine. More

than one of the aforementioned alphaZ2-adrenergic agonists may be used.

The most useful alphal-adrenergic antagonists include: prazosin, doxazosin, phentolamine. More
than one of the aforementioned alphal-adrenergic antagonists may be used.

25 .
The most useful dual beta- and aipﬁa-adrenergic antagonists (other than those mentioned
elsewhere in the specification) include: carvedilol, labetalol. More than one of the

aforementioned dual beta- and alpha-adrenergic antagonists may be used.

30 Potassium channel activators include nicorandil.



15 The nost useful ATl receptor antagonists include: candesartan,
irbesartan, losartan, tel m sartan, val sartan, eprosartan. Mre than
one of the aforenentioned Al receptor antagonists may be used. 20
Lipid | owerers include: statins such as atorvastatin, cerivastatin,
fitivastati "YOPBYEEtatin, nevastatin, pitavastatin, pr&FRI04%q0pp1o
rosuvastatin, sinvastatin; bile acid sequestrants such as

chol estyram ne, col esti poI and col eseveg] am chol esterol absorption
i nhi bitors such as ezetimbe; fibrates such as fenofibrate,
genfibrozil; niacin. Mre than one of the aforenentioned |ip

lowerers rHiy mest useB calpwnehanngbhlockgesdnaipdenamlodipiae, beprdiky é@tlazmgfahih@me

nitrates Sibkﬁ&]px% m@e?ﬂdbm@'rhfe&*bﬁe Mnbdipigd, ¥R digine, vHRARAND Mife diaRiché JF %e
i sosor bi de-5- nononi tr@ er thrl tyl tetranitrate. Mdre than one of

the af or erfétfementiane %@W’(@%ﬂ‘%‘?%ﬁ?cﬁé -used. WD

2008/ 136695PCT1PT20081000019 9 The nost useful vasodilators’(other

t han t hose n:en re in the specificgation) Qlude

hydr al az{ rf%‘m“‘?ﬁ “Efl ‘L évg%l @Pﬁerﬂ“fqnfa’bﬁddgsé"?” gre 1 the,psgitication nclude: sgdium
ORe 01;] g h&h?ilﬁr %[6&1@&!;] osgel? aéaéwgﬁiuilinasg ﬁfoﬁmﬂﬁj debedlwfaﬁdmlds Txh@cames tmeuﬁaa‘nw
phosphodi est erase_.i nhibitors,inclu m ) rinone, nTi none.

than one JPCeH: RESVIOM, rmf%m%'}&ﬁ SRAF iy HYLPPR ngpe; GRS, Ry agmel

gsed Cladldka@ s@hy 40 Sinfbdsrohd) gkdugdigm aiuhg&‘aaﬂofeﬁlﬂfel mnﬁaﬂ,cklsﬂlﬂmt PedRRamnil,
| gOXI n, ano oxin cedl ni S anDXI C
Nbre t han 58‘?1%“ sf’grg’ %P%F%%l FroRTeRy Pé?,lc’l W’c‘, ‘“ﬂ’é@&

Ser ot ontm mtla;gdmmbspebiﬁeitiodmayaémapl ne, | oxapi ne, ol anzap| ne,
ri speridone, ziprasidone, ritanserin, ketanserin, anoxapine. More
than one of the aforenentioned serotonin antagonists 15 may be used.

CNS acti ngi'hagmst ssefitl ECE trthitritotshiocdwdea bereepdi), captoprilp avthpsl, Sesitopstle Lisinopril,

this speC| fl. e S C. on|

The nost USe Bﬁl %@P‘L#g“a"gém@ab t%@’lpgiop%aﬁd@%#h@%s usefé}]ethe
reni n i nhiafrergentionedcdCilihibidrs sinybeonsed.enal ki ren, ditekiren,

terl akifen, rem kiren, zankiren, ciprokiren. Mre than one of the

af orenenti oned renin inhibitors may be used. The nobst useful

vasopept i dédemostrisefyl AB} secepter|antdgonistsringdader ¢andgsartagdirhgsarten, llesartan, telmisartan,
ger 0pat I ivkRinan B Rah BAMAE Bl ond BFtn8 bRFETRILENIY RFBPERIGHRS Sray be

i nhibitors may
used.

20 Lipid lowerérs include: statins such as atorvastatin, cerivastatin, fluvastatin, lovastatin,
mevastatin, pitavastatin, pravastatin, rosuvastatin, simvastatin; bile acid sequestrants such as
cholestyramine, colestipol and colesevelam; cholesterol absorption inhibitors such as ezetimibe;
fibrates such as fenofibrate, gemfibrozil; niacin, More than one of the aforementioned lipid
lowerers may be used.

25 i
The most useful nitrates include, organic nitrates such as: amyl nitrite, nitroglycerin, isosorbide
dinitrate, isosorbide-5-mononitrate, erythrityl tetranitrate. More than one of the aforementioned

organic nitrates may be used.

30 Endothelin antagonists include: bosentan, sitaxsentan. More than one of the aforementioned

endothelin antagonists may be used.



O her phammteuticals used in treating heart failure may al so be
conbined with the conmpounds of fornula .1 or X These include cal cium
sensitisers; HMG CoA red,uctase inhibitors; vasopressin ant agoni sts
adenosine Al receptor antagonists; atrial natriuretic ti de@g

agoni sts: chHEPAV¥ERESagent s: corticotrophin-rel easing f fP(TFUD? Hpt or
gl ucagon-1li ke peptide-1 30 agoni sts; sodium potassi um ATPase

i nhibitors; advanced gl ycosyl ation end-gproducts (AGE) crosslink
breakers; m xed neprilysin/endotheliin-converting enzynme (NEP/ECE)

i nhibitors; WD 2008/ 136695PCT/ PT2008/ 000019 10 noci ceptin receptor
(ORL-1) agonists (e.g. alprazolam; xanthine oxidase inhibitors;

benzodi azefe idysAEOMI vabSiila@R (Bh@GhdiiRsé iﬂerﬁi%ﬁéd\éi’skﬂﬂe@e mQHé’fp@éﬁ&non) include:
i nhi bitors; endothelial nlérl c .oxi de s¥nt ase nscrj ption

enhancer s;WhalpngImiBRHdh SpHPR APty gdesMew % o srrprementippgd
i nvent i on vakodate iag 8gasedl he use of nepicastat with the classes of
conpounds descri bed above. For the preparation of pharmaceuti cal
conposi tf1ons of conmpounds of formula | or X, inert pharmaceutically
accept abl eyhe diosi ®efl phicepladightas ihibitord iR€lude iilkigone ORRMGHES . Mdkh €hail One of

phar maceut | |y acceptable.carriers, m her solid or liquid.
Solid for r’fi“pa?%rﬁ‘é? Lop °?R’i‘8‘ihff‘65éasf)ﬂébﬁ’5?r§x’a¥§% ‘s, dispersible

granul es and capsul es. A carrier can be one or nore substances which
may also nts flav urin ts oublllz.er - .
| ubricants %’ﬁ’s& ﬁﬂei"}e?a NG sal°3| na%’r’%tggg“’t S‘Sl B léoﬁf"ezaf’“g o §regoxm,
agent s; 10 tccm;uda) seyshdighy lewnegiagsu Mt thgn omet efrtheadforefobntidnet ewrdidyl glydokides
phar maceut i c%l IH_grepar ation is in unit dosage form e.g. packaged

pr epar ati of package containing discrete quantities of

preparati on such as packeted tablets, capsules and powders in vials

or anpoul be ie ndi ¢ i L
of theCpareiogtc AERGRES el il Ao BREN NShoR, tiBed SR JifiAB e,
ntansenn ketanserm, amoxapine. More than one of the aforementioned serotonin antagonists

15 may be used.

CNS acting agents other than those already mentioned elsewhere in this specification include

imidazoline agonists such as moxonidine. The most useful CNS acting agent is methyldopa.

20 The most usefil renin inhibitors include: aliskiren, enalkiren, ditekiren, terlakiren, remikiren,

zankiren, ciprokiren. More than one of the aforementioned renin inhibitors may be used.

The most useful vasopeptidase inbibitors include: omapatrilat, sampatrilat, gemopatrilat, More
than one of the aforementioned vasopeptidase inhibitors may be used.
25
Other pharmaceuticals used in treating heart failure may also be combined with the compounds
of formula I or X. These include caleium sensitisers; HMG CoA reductase inhibitors;
vasopressin antagonists; adenosine Al receptor antagonists; atrial natriuretic peptide (ANP)
agonists; chelating agents; corticotrophin-releasing factor receptor; glucagon-like peptide-1
30 agonists; sodium, potassium ATPase inhibitors; advanced glycosylation end-products (AGE)
crosslink breakers; mixed neprilysin/endotheliin-converting enzyme (NEP/ECE) inhibitors;



20 di sease and the particul ar conpound bei ng enpl oyed. For

conveni ence, the total daily dosage nmay be divided and adm ni stered
in portions throughout the day. It is expected that once or tw ce per
day adm nistration will be nost suitable. Determ nation of the proper
dosage for FPA¥IEHFar situation is within the skill FSTRTHERWGS t he
medi cal art. 25 According to another aspect of the invention there is
provi ded a conpound of formula | or forfula X as described above, for
use as a nedi canment. Accordi ng to anot her aspect of the invention
there is provided the use of a conpound of formula | or faormula, X as

descri bed 8GR rereptae (ARlaPacedists drga sispelame enthipe  p¥idase ; jpfibitors;

di sorders E’eﬁzdﬁiﬁé;ﬁn@agbﬁ%‘f‘cﬁdﬁ@ mysih BRiviwgE! %mhsatlmmtoef eoReIM] RRrid &ide
noradrenal ine is_of therapeutic benefit

2008/ 136695Hbsse (EYOBGraosmmptan ephanetrs ne%b%ﬂmgh@rc inbibiters spsh s BiprpRatgy
al so be used in conjunction with one of nore corrpounds selected form
the followi.ng classes of .conpounds:_ diureticg bet a- ady ener gi e

ant agoni t S 18Y55HaR 2l FRYIERTi 5 e 3ot nopigastay ﬁ&be garsenth gimposnds described
ant agoni stgpovelual bet a- and al pha- adrenergi ¢ antagoni sts; cal ci um
channel bl ockers; potassium channel activators; anti-arr hyt hm cs; ACE
i nhi bitors; ATl receptor antagonists; retain inhibitors; lipid

| ower ers, m&mﬁﬁﬁﬂrﬁtﬁﬁeoﬂ phaindicéusit ; coﬁtpcts[tﬁhﬁsf canmbaidsedil farnaikt RQO X, Siest
neutral en ti.d ernh tors; anti- Lote i nes

Vasodi| at GREHHEHNG dBglaBl » i ity ppged Ry, e 3Tk oSitnoueds. The
ser ot onit Imaﬁx&gmbmysacc@ﬁﬂsleacdmng nay d:etcﬁmercﬂahd io riiqsﬂn Solid form spregaradidds

CoA reducta e, 10 | Qpre nt agoni adenpsi ne Al
receptor  dnisrory e, Uhie HeottSPRIETRR SnDHPIEE £ s SHOR afiSor ore
chel ati ng sabavess, wlndrma)caﬁoraommdnuenesl Bavsuring afents sniuhﬁ%smlhncpnts suspendmg
gl ucagon- | | Kk | t i

i nhi bi t or $E°% %@6{8 Ers glemﬁlflt%g& Tﬁ% a§e9 Ulv%%%ig%cbt%%ﬁ %&@@Eﬁ%ﬁmﬂ nk
breakers; m xed neprilysin/endotheliin-converting enzyme (NEP/ECE)

i nhi bit (

cant hi o> Qer sl o SRR rplpaaill s i 8hle8 ki £ oLl QLA e
myosi n actgackage msntmmhg riesetei quantitics of prepantibot fuch aapackpted tabletsx papeules and
synt hase ( %% n enhancers; and neutral endopeptidase

i nhi brtorsp% suc IHIQ hlé) As used herei n, the termtreatnent and
variations such as treat or treatrng refer to any regine 20 that

can benef i, 9@9@ éﬂ“ n”ﬁ!: Iﬁ’&‘n&f ﬁf"fh@ ?‘%enﬂ Be Rs%eﬁt? of the
respect of an e g con r e pr op (preventative
t r eat mePA )disegsecnd mmm;ar pmquaebw @mn lped. Bor rc@wamcenthe fotal daily dosage
Prophyl acty, & &fdﬁlﬁ&td%d J&ﬁ%&t@f&@ & po‘fﬁc;npth?ouﬁl%p@blﬂﬂr fifis dxpEciBdltt bnoB br lviden

conbi nation"wth one of the other classes of cornpounds i ncl udes

si mul t anedysdayrrdminigmtion WHl beaenst switable. Refeaningion of e progersiosags fas 2 gpttigder

25 Accor disq}gatgogimg{ﬂhﬁgslaﬁgﬁﬁgsc@r{mgQ@dl&ﬂ%@nt| on there is provided the
use of a conpound of formula or fornmula X as descri bed above, in

the manufacture of a nedi carrent for treating a subject afflicted by
an anxi ¢4 Yaddhafg48 ranother aspect of the invention there is provided a compound of formula I or

formula X as described above, for use as a medicament.

According to another aspect of the invention there is provided the use of a compound of formula
I or formula X as described above, in the manufacture of a medicament for treating disorders

30 where a reduction in the hydroxylation of dopamine to noradrenaline is of therapeutic benefit.



WD 2008/ 136695PCT/ PT2008/ 000019 12 pani c di sorders such as panic
attacks, and phobi as such as agoraphobia, social phobias, specific
phobi as. Further anxiety disorders treatable using conpounds of t he
present invention Jay be found in on pages 429-484 of Anerica

Psychi atri c YR&¥1%4PPon: Di agnostic and Statistic Nhnd%ﬂ“%?“ﬂ@ﬂ@&l
D sorders, 411' edition, Text Revision, Washington, DC, Anerican
Psychiatric 5 Association, 2000. Accorqing to anot her aspect of the
invention there is provided the use of a conpound of fornula | or

formula X s descri act re of, a nediganent  for
{reati ng g RSt PABEONER hor o MW cRRere SHdB-oBRRHE Vil Ff P
there is pf;mpmdﬁdsdleia&dmméfoaomgra@ssébd:fe&mﬁoaﬁdwl al or fornula X as
descri bed above, in the manufacture of a nedicanent for treating a
subject afflicted by a cardi ovascul ar di sorder. According to

anot her asjp@éticsof bétﬁledréﬁwgiﬂt iaﬁtagdxﬁm; e alphadPadispeditd hgvRistis e aqi:ataad:energm

d, of formula 15 la X as d bed ab
R R S R e R

congest i vehiigal dctivairk; Lah&-arrﬁphmrcd IACE hBibiorg ATe rreoaptpenﬁagomstt:haun inhibitors;
of for

t L h ' dt f l, or.,
Formul xS BedPealiie iR moHah sRRE0 Bupnss e e idar
treating dﬂﬁbitm. rrmteaz%ibtanﬁmt lvaccined; | omdtlgtoi-si;tdjﬂms;thodmﬂcraﬂngmhﬂators cardiac

hyt hi :
i(r:(r:o)r/di Inglgg:; Sano cgorto as Z%gt%mgtfgdii&e miﬂf |$b°nal c?'%n ??P%ﬁiﬁ?v\l/(?gg 59{@'}9‘1
use of Ba tmm;daaopressm atdganibts;caderdfosin aecb@tasmdagmnsts, algowetic peptide
th f fa
dopan ne- Gans i sibied SFERCRRhg Sbrsbatabit AR SB0 Aspar, ghesgonike
there is meptidedeatoustssemﬁm pitassinemad TRage mn@s,wdmwrmglmmnd-mts
2 1 ST TS RGP ORURGE! e RSN EBIBNoRk ity OTRANT At

formul a or escri bed above to )
30 WO 200@4@@%9@@@1:71@1@@@@/ (OBDo egargsts (e.g. alprazolarn), xanthine oxidase mhlbltors

15 benzodiazepine agonists; cardiac myosin activators; chymase inhijbitors; endothelial nitric oxide

synthase (ENOS) transcription enhancers; and neutral endopeptidase inhibitors such as
thiorphan.

As used herein, the term treatment and variations such as *treat’ or “treating’ refer to any regime
20 that can benefit a human or non-human animal, The treatment may be in respect of an existing
condition or may be prophylactic (preventative treatment). Treatment may include curative,
alleviation or prophylactic effects. Treatment:with a compound of formula I or X in combination
- with one of the other classes of compounds includes simultancous and sequential administration
of the two or more drugs.
25
According to another aspect of the invehtion there is provided the use of a compound of formula
1 or formula X as described above, in the manufacture of a medicament for treating a subject

afflicted by an anxiety disorder.

30 Anxiety disorders include but are not restricted to generalized anxiety disorders, social anxiety

disorders, post-traumatic stress disorder, acute distress disorder, obsessive compulsive disorders, |



Accordi ng to anot her aspect of the invention there is provided a

met hod of treating migraine conprising admnistering a
therapeutically effective amount of a conpound of fornula I or
formula X as descri bed above to a patient in need thereof 5 According
to anot her P&B¥13§5the i nvention there i s provi ded PCHATHEE00FIO
treating cardiovascul ar disorders conprising adm nistering a
therapeutically effective amount of a ggnpound of fornula I or

formul a X as descri bed above to a patient in need thereof.. According
to another aspect of the invention there is provided a net hod_of

treating Hippierdiserdgissnchiay pewiapiticks, aed phohiensusk ay ageriplebiss socinb Bbabias.apeojfic
effective ﬁaHBHPtFnﬂfhe@anﬁQEp&kﬂ?&%cafaﬁfc%g c&mﬁanJsQ{frﬁ&H lﬁ-esgnﬁﬁve?lﬁéﬁhkypﬁ‘ed
above to a patient in need thereof Accord to anot her aspect of
the i nventfP@‘rﬁi ithen @ages ‘BM% b Arerivan ﬁ’wh@mct sepigtay Ditgtritie agd Statistic
congesti vehgars ffﬂffe?rlra'I Wi@rdePTRY bdtiidh) T&4 Wedlkist, stﬁlﬁgt@n flﬂl’?%&ﬁbﬁd ﬁ?&lﬁaﬁ&w
ef fecti ve anoun corrpound of formula | or formila

descri bell 4sseniation.2080. patl ent in need thereof. According to anot her
aspect of the invention there is pr OVI ded a rret hod of treating one or

nore of the foll ow ng indications: na arr hm a and

ci r cul at orAFceRdng ey eseﬁeﬁptagthmwﬂgwa redﬁ%‘ﬁ‘& fuse ob pppmRoRRof formula
adm ni st erfiod thrula DEAsABRHbECAbYeY inthd B&iuF¢RrerTR didBichentfos REANAYL REbrBhe. 20
formula | eor formula X as descri bed above ta a patient in nee
t hereof . The above-descri bed nmethods of treatnent may further
conpri sgg Sid&bt’dtn@ m@mwésps& afime hiva{noﬁdﬁieﬂi; pioviadd thesefof actﬁiiptgncf SfavRntane

of the follo cas ou ds: di ureti t.a- ad enerqi c
ant agoni stl sm’\glI 2 Fsé‘fﬂg?dg? §‘la§“ Wﬁﬁ af“"gﬁ?%?fgtf‘ﬁl%ea ing a suject
ant agoni stzfﬂlctd&laiahwdxavascaﬂuildﬁbnd&a adr ener gi ¢ ant agoni sts; cal ci um
channel bl ockers; potassi um channel activators; antharr hyt hm cs; ACE
i nhibitors; ATl receptor antagonists; renin inhibitors; lipid

| ower er s, Acasdingd axcbeeeaspedt obihe divention iereds pxsvidmumshef a congrotuayefiforatuts;

| . end LPES: -
et 1 TSR R B0 IR S0P 08 g

ser ot oni n caplrenjoni ®ngesti@NBart fdltieng agents; cal ci um sensitisers; HVG
CoA reductase inhibitors; vasopressin ant agoni sts; adenosi ne Al

receptor antagonists; atrial natriuretic peptide
According to; another aspect of the invention there is provided the use of a compound of formula

I or formula X as described above, in the manufacture of a medicament for treating one or more
20 of the following indications: angina, arrhythmias, and circulatory disorders such as Raynaud’s

phenomenon.

According to another aspect of the invention there is provided the use of a compound of formula

1 or formula X as described above, in the manufacture of a2 medicament for use in inhibiting

25 dopamine-B-hydroxylase.

According to another aspect of the invention there is provided a2 method of treating anxiety
disorders comprising administering a therapentically effective amount of a compound of formula
I or formula X as described above to a patient in need thereof.

30



WO 2008/ 136695PCT/ PT2008/ 000019 14 ( AN?) agoni sts; chel ating agents;
corticotrophin-rel easing factor receptor; glucagon-like peptide-1
agoni sts; sodium potassi um ATPase i nhibitors; advanced gl ycosyl ation
end-product;wéAGEé _crosslink breakers; m xed

nepril ysi n/ HABPHEF% n- converting enzyme (NEP/ ECE) i nREBRT23p000019

noci ceptin receptor (ORL-1) agonists (e.g. al prazolam; xanthine

oxi dase inhibitors; 5 benzodi azepi ne aggni sts; cardi ac nyosin
activators; chymase inhibitors; endothelial nitric oxide synthase
(ENOS) transcrjption enhancers; and neutral endopeptidase inhibitors
such as t hheearingro anpthersaspest af el Inyeniop Aheseols royided jasmethad off treating igrainee

term al kyl coﬁ%ﬁh@%&mﬂﬁ%ﬂg@ﬁ thdrSpeQWRAILP EdéBRNarhdhind 8F & RBRHdHAY 0P ForiufalT or
ot her noi eti es)_neans_hydrocarbon chains, straight or branched,

cont ai ni nglo#K andeseriped above fa-aRatient ingieed theseafi onal |y substituted by
aryl, allcoxy, halogen, alkoxycarbonyl or hydroxycarbonyl groups; the

termary whef her used on its o or ysed, i n conbipation wth_other
moi et i es§ QR 1 RBPIDAT EPoch o LRy Ve, shere, o | GRPAGeRy @ eRad of e,
?: kyl, al W{]Msl _cuféﬁH%@ﬁlBljsOtEompHEiﬁg) ggmmtéﬁngrailgtﬂapeuﬁ&ﬁlm &f&bmgealnnmaas a
uorine, chlorin rogi ng_or_jodine; e ter et er oar nmeans
het er oar orfﬁﬂpg“f@r*’gf?&?‘“ﬂ/?f“e@%"r‘? ktaﬁies‘frg’f’%g’ov PI?(P%"%} ’&ﬁ‘&e‘{ﬁ‘m’{% oxy' are
i nt ercha, ngeabl e, unl ess indicated otherwi se. Materials and Mt hods
20 Male NM U mice ‘wer.e obtai ped. from Harl.an-1.nterfauna .(Spain nd.
wer o kept Ao e ey fares ob R i PR RIS Moy sy B B,
l'ight/ Fllal l@ogmﬁiiﬁﬁr adifinisReig geﬁmeﬂicuﬂyeefﬁszﬁvelm@unt Eb@?orﬁpsmindd gp fosmblari or
were allo | bi t n xper.i ment at i on was performe uring
dayl i ght 8{5‘}@? %Bgeﬂi“l{’?n% ve °ci‘pﬂ"1‘?‘°né}?i% ‘E"‘Wé‘re adni ni stered with
ei ther test conpounds (see Figure 2) at a given dose or vehicle
(water) delivered g I | V. . A 0 A .
wer e sacr il*cic?:realgg?/ a&?&%éﬁégﬁf% @%gu%ﬁg%?r? qs(é} g}ﬁ{leda Irﬁ%?r% %ﬁuﬁﬁé@k ohic or
vent ri cl e)congestiver briart fajari @ptisioh rdminjsterieg @ thempeatiedly aflsityleanant of 2
stored | 3.vol WiPe 16 MRS K Selrbedfole b Upaddde 1 sk dlerfosi N the

dar k. PoOst

According to another aspect of the invention there is provided a method of treating one or more
of the following indications: angina, arrhythmias, and circulatory disorders such as Raynaud’s
phenomenon, comprising administering a therapeutically effective amount of a compound of

20 formula I or formula X as described above to a patient in need thereof.

The above-described methods of treatment may further comprise simultaneous or sequential
administration of a drug from one of the following classes of compounds:

25 diuretics; beta-adrenergic antagonists; alpha2.adrenergic agonists; alphal-adrenergic
antagonists; dual beta- and alpha-adrenergic antagonists; calcium channel blockers; potassium
channel activators; anti-arthythmics; ACE inhibitors; AT1 receptor antagonists; renin inhibitors;
lipid lowerers, vasopeptidase inhibitors; nitrates; endothelin antagonists; neutral endopeptidase
iphibitors; anti-angiotensin vaccines; vasodilators; phosphodiesterase inhibitors; cardiac

30 glycosides; serotonin antagonists; CNS acting agents; calcium sensitisers; HMG CoA reductase

inhibitors; vasopressin antagonists; adenosine Al receptor antagonists; atrial natriuretic peptide



30 incubation, the resulting supernatants were collected by
centrifuge filtration of incubates (0.2 JuM/ 10 min / -5000 rpm 4
C). Supernatants were stored frozen at -80 C until analysis. WO
2008/ 136695PCT/ PT2008/ 000019 15 Quantificati on of dopam ne and

nor adr enal i 0 P88/ BhFér nat ant s was perfornmed by hi gh pFESBTRNNEYI d
chromat ography with el ectrochem cal detection. 5 Results As can be
seen fromFigure 1, the conpound of Fofgula X showed a marked
selectivity for the heart conpared to the brain, when conpared with
other DOH inhibitors of the prior art. 1Q R?fe_ren e IS now Qde to

the acconf&RY? mgoRPtEmeIng; sReply Corticamopintelopsing, Jirion fRocRipy clicagin-likee
CONMpounds gepifleAlCagBilist,lodiline Pithssii ATRSY ishibiord; RBvaRGAI diycosilbtibR Endaroducts
Lo, MHAGhy, GoRES FredliR b F b heSRe Bh-cleritic YRS S NEREE
( R)ZE 2H§ 2- (iebityd; %B&'iwpiiﬁl-d&yﬂtbr-(m&,) Bgahisty (6.9 AprazodBN xahthirk) oxiddsd ihibitats)|
e- - I ONeg. 0 . . . . o gars . .. .
(R -5-(2% ;Lﬁ?%?g‘é%ﬂﬁﬁ PEquisty cydige PR e SEKT YRRy Rasy shibjtors: edpeliab kel
e- 2-t hi onayfiRas8 (EWOST . fdhseription | enhamods; batdz atutreh yeodopéidese inhibitds 3ghch as
mmol) in aﬂmrjnr'pﬁngre of nmethanol (15 m), and :

Unless stated otherwise, in this specification the term alkyl (whether used on its own or used in
10 combination with other moieties) means hydrocarbon chains, straight or branched, containing
from one to six carbon atoms, optionally substituted by aryl, alkoxy, halogen, alkoxycarbony! or
hydroxycarbonyl groups; the term aryl (whether used on its own or used in combination with
other moieties) means a phenyl or naphthyl group, optionally substituted by alkyl, alkyloxy,
halogen or nitro group; and the term halogen means fluorine, chlorine, bromine or iodine; the
15 term heteroaryl means heteroaromatic group. Moreover, the terms ‘atkoxy’ and ‘alkyloxy’ are

interchangeable, unless indicated otherwise.

Materials and Mecthods

20
Male NMRI mice were obtained from Harlan-Interfauna (Spain) and were kefrt 10 per cage
under controlled environmental conditions (12 h light/dark cycle and room temperature
22 + 1 °C). Food and tap water were allowed ad libitum and experimentation was performed
during daylight hours.

25
At time = 0 h, animals were administered with either test compounds (see Figure 2) at a given
dose or vehicle (water) delivered orally via gavage. At 9h post dose, the animals were sacrificed
by decapitation and heart (left atrium and left ventricle) and brain (parietal cortex) were isolated,
weighed and stored in a volume of 0.2 M perchloric acid for 12 h at 4 °C in the dark, Post

30 incubation, the resulting supernatants were collected by centrifuge filiration of incubates (0.2 4M
/ 10 min / ~5000 rpm, 4 °C). Supematants were stored frozen at —80 °C until analysis.



25 di chl oronmet hane (15 m ) sodi um cyanoborohydride (0.67 g, 10.66
mmol ) was added at 20-25 Cin portions. The m xture was stirred for
64 h, quenched with INHC (12 m) with stirring foll owed by 3N NaCH
(12 rﬂ) The. m xture was extracted with DCM (100 m ), the organic
phase was waSHEWWPR brine (50 m), dried (MySO4) and"%@'&f? g‘!&?“é%l to
dryness. The residue was purified on a silica gel colum wth ethyl
acetate and a m xture of ethyl acetatejwith 30 nethanol (9:1) as

el uents. Fractions containing the product were collected, evaporated

ox 20 m then cool ed on_ice

under reduced pressu
pr eci pi t at gcagg} ?téchp@amc \ﬁgéﬁcgﬁprwapﬁz in gypernatants was performed by L}gh pressure

200811366 9%frid bR BpRP ARE Bleckdchealidaldetcdti@t at € - petrol eum et her
(1:1) mxture, dried on air. Yield was 1.25 g (41%, the product

having a np 188-90C (2-propanol - DCM . It will be appreciated
that the invention described above may be nodified wwthin the 5 scope
of the agtlge%ll}ﬁsd claims 17 Cains 1.A conpound of formula I:

As can be seen from Figure 1, the compound of Formula X showed a marked selectivity for the
heart compared to the brain, when compared with other DPH inhibitors of the prior art.

10 Reference is now made to the accompanying drawings, in which:

Figure 1 shows the effect of the compounds tested on noradrenaline levels in the heart and

parietal cortex; and
15 Figure 2 shows the structures of the compounds tested.
Examples

Example 1
20
(R)-5-(2-(benzylamino)ethyl)-1-(6,8-difluorochroman-3-yl)-1H-imidazole-2(3H)-thione.

To (R)-5-(2-aminoethyl)-1-(6,8-difluorochroman-~3-yl)-1,3-dihydroimidazole-2-thione (2.36 g,
7.58 mmol) and benzaldehyde (0.85 ml, 8.34 mmol) in a2 mixture of methanol (15 ml), and
25 dichloromethane (15 ml) sodium cyancborohydride (0.67 g, 10.66 mmol) was added at 20-25 °C
in portions. The mixture was stirred for 64 h, quenched with 1IN HCl (12 ml) with stirring
followed by 3N NaOH (12 ml). The mixture was extracted with DCM (100 ml), the organic
phase was washed with brine (50 ml), dried MgSOs) and evaporated to dryness. The residue
was purified on a silica gel column with ethyl acetate and a mixture of ethyl acetate with
30 methanol (9:1) as eluents. Fractions containing the product were collected, evaporated under

reduced pressure to approx 20 ml then cooled on ice. The precipitate was collected, washed with



5 where RI, R2 and R3 are the sane or different and signify hydrogen,
hal ogen, al kyl, nitro, am no, alkyl carbonyl am no, al kylam no or

di al kyl am no group; R4 signifies -alkyl-aryl or -alkyl- heteroaryl; X
signifies CH2, oxygen atom or sul phur atom n is 2 or 3; the

i ndi vi dual (" 200 ﬁ 930 (S)-enantioners or mxtures of PERRFOPENMIL

t hereof; or pharmaceutically acceptable salts or esters thereof,
wherein the term al kyl nmeans hydrocarbqg chains, straight or

branched, containing fromone to six carbon atons, optionally
substituted by aryl, al koxy, halogen, alkoxycarbonyl aor

hydr oxy c ar 9 gtetadopgelevmy gther £ b maixpre, dried 98 aix. %ﬁ@ﬁ%s 176 &{4HHk) fhp product
group, OptHaomah kp 188060 RiprdndPAMNKY! , al kyl oxy, hal ogen or nitro
group; the term hal ogen neans 15 fluorine, chlorine, brom ne or
iodine; the termheteroaryl neans heteroaromatic group. 2. A
conpound accor giwig HeCapptediatdtl that WeSh@intlor\ddséiibdd alove Andy5EDAGdifled within the
according to cl.aiml1l oy .2, wherein Xis 0. 20 4. A conpound according
to any éf@ﬁ?ﬁ§3€W§Pﬁ{dﬂﬁ@rein R4 signifies -CH2-aryl or - CH2-

het er oaryl . 5. A conmpound according to any preceding claim
wherein the aryl group of R4 is 25 unsubstituted. 18 7. A conpound
according to any preceding claim wherein one of RI, R2 and R3 is



hydrogen, and the others are fluorine. 8. A compound according to
any preceding claim wherein said conpound consists of the 5 R-
enantionmer. 9. A conpound according to any preceding claim
conprising the hydrochl oride salt of the conpound of fornmula I. 10
10. A process for the preparation of thﬁgindividual (R - and
(S)-enantioners or m xtures of enantiomers and pharnmaceutically
accept ab gplts or esters of a conpound of fornmula 1, wherein R4 is
-CH2-ary CH2- het eroaryl, which conprises reacting the individual
(R - or (S) enantiomers or mxtures of enantioners of a conpound of
Formul a [J1 |Alcombes@ offorfflulalR2, R3 and n have the sanme nmeaning as in
claiml1l, with a conpound of fornmula IV R5 IV where Rs signifies aryl
or heteroaryl, wherein the termaryl nmeans_a phenyl or naphthyl
group, optionally substituted by al kyl, aI I04¥{ hal ogen or nitro
group; the term hal ogen means gl uori ne, I n brom ne or i odine;
the term heteroaryl neans heter ronatlc g pb/ nder reductive
al kyl ation conditions. 19 11. un ding to claim1,
having the formula X: St.NH Nb )

n

where Ry, Rz and Rj are the same or different and signify hydrogen, halogen, alkyl, nitro, amino,
alkylcarbonylamino, alkylamino or dialkylamino group; R, signifies -alkyl-aryl or —alkyl-
heteroaryl; X signifies CHz, oxygen atom or sulphur atom; n is 2 or 3; the individual (R)- and
10 (S)-enantiomers or mixtures of enantiomers thereof; or pharmaceutically acceptable salts or
esters thereof, wherein the term alkyl means hydrocarbon chains, straight or branched,
containing from one to six carbon atoms, optionally substituted by aryl, alkoxy, halogen,
alkoxycarbonyl or hydroxycarbonyl groups; the term aryl means a phenyl or naphthyl group,
optionally substituted by alkyl, alkyloxy, halogen or nitro group; the term halogen means

15 fluorine, chlorine, bromine or iodine; the term heteroaryl means heteroaromatic group.

2. A compound according to claim 1, wherein n is 2.
3. A compound according to claim 1 or 2, wherein X is O.
20
4, A compound according to any preceding claim, wherein Ry signifies -CHj-aryl or — CHa-
heteroaryl.
5. A compound according to any preceding claim, wherein the aryl group of Ry is

25 unsubstituted.

6. A compound according to any preceding claim , wherein the aryl group of Ry is phenyl.



HN X 5its (R or (S) enantioner, or mxture of (R) and (S)
enantiomer, or pharmaceutically acceptable salts thereof. 12. A
conpound according to claim 11, conprising the hydrochloride salt of
t he conpound of fornula X 10 13. A compound of fonnula X: NH HN
wherein the conmpound is the (R) enantiq r, or pharmaceutically
acceptabl e salts thereof. 16 14. A corfpound according to claim 13,

conprising th |kl It .0 C up £ r .15 . 5A.
process for tﬁ‘e%&ﬁaﬁ%&ﬁﬁéfg‘ %t %{lg érg%%i?;n&ngﬁg ? *vg?rrgrlﬁll é{%)(%b&c#éiar??l%:* 18
or 14, whydrbgen, and the others are fluocrine.

conpri sestreat nent of (R) - 5- (2-am noet hyl )-1-(6, 8-di fl uoro-chroman-3-y1l
)-1,3- 20 di hydroi m dazol e-2-t hi one and benzal dehyde under reductive

al kyl atign reﬁ%h‘@ﬂuﬁé&bxﬁh@ﬁ%-aﬂ%{ PPoceding cRIR,.CRfGR iR 85 I mPOudcdnkidls B the
15, wherein the reductive alkylation is perforned in the presence of

a redui Rgerasteeat

9. A compound according to any preceding claim, comprising the hydrochloride salt of the

compound of formula I,

10 10. A process for the preparation of the individual (R)- and (S)-enantiomers or mixtures of
enantiomers and pharmaceutically acceptable salts or esters of a compound of formula I,
wherein Ry is -CHz-aryl or -CHz-heteroaryl, which comprises reacting the individual (R)- or (8)-

enantiomers or mixtures of enantiomers of a compound of Formula 111

S
NH
) Y-
T
R:// < n
il

15

where X, Ry, Ro, R3 and n have the same meaning as in claim 1, with a compound of formula IV

Rs-<

H
v
20
where Rs signifies aryl or heteroaryl, wherein the term aryl means a phenyl or naphthyl group,
optionally substituted by alkyl, alkyloxy, balogen or nitro group; the term halogen means
fluorine, chlorine, bromine or iodine; the term heteroaryl means heteroaromatic group; under

reductive alkylation conditions.
25



25 17. A process according to claim 16, wherein the reducing reagent
i s sodi um cyanobor ohydri de, sodiumtriacetoxyborohydride, sodium
borohydri de, or hydrogen in the presence of a hydrogenation catal yst.
20 18. The process according to any of clains 15 to 17, wherein the
treatnment takes place in a mxture of qﬁghanol and di chl oronet hane. 5
19. The process according to any of clai 15 to 18, wherein the
process further includes a purification step. 20. A pharnaceuti cal
conposition conprising a therapeutically effective anount of a
conpound]AccoAdbimgolra @6rdigeo clhintl davmgthd forfula Xt to 14, in

conmbi nation wth a 10 pharnmaceutically effective carrier. 21. A
pharmaceutical conposition according to clgLRH20, further conprising
a conpound sel ected fromone or goreg of thg {»llow ng classes of
conpounds: diuretics; beta-adreneiggi antyagohi st s; al pha2-adrenergic
agoni sts; al phal -adrenergic 15 antwgehi st¥s; dual heta- and

al pha- adrenergi ¢ antagoni sts, cal ci ym chann kers; pot assi um
channel activators; anti-arrhythtnics; ACE'NnHi bitors; ATI recept or
antagoni sts; renin inhibitors; lipid | ogerers, vasopeptidase
inhibitors;, nitrates; endothelin antagonists; neutral endopeptidase

i nhi bi & ol {R)ut(F) enagiiomenn of mixfere of MRsand(8} enfintiemen or pharmaceutically acceptable
phosphodj.gst e inhibitors; cardiac glycosides; serotonin
antagonigks; acting agents; calciumsensitisers; HMG CoA
reductase 20 inhibitors; vasopressin antagonists; adenosine Al
receptor,antagoni sts:. atrial nafriytetic peptjd ANP) . ni sts;

chel at i nbfag QMDA GCROring I ergﬁ’e%?gf IDE;E? ﬁ?‘ﬂ?@i%'&?ggh of e compound
gl ucagonef fokgulp&pt i de- 1 agoni sts; sodi um potassi um ATPase
inhibi@ors; advanced gl ycosyl ati on end- products (AGE) crosslink

br eakd s; m xed neprilysin/endotheliin-converting enzynme (NEP/ ECE)

i nhibitofs; nQebspRiIdFrERRRRr (ORL-1) agonists; xanthine oxidase

i nhi bitors; benzodi azepi ne 25 agoni sts; cardiac myosin activators;
chymase inhibitors; endothelial nitric od igynt hase ( ENOS)
transcription enhancers; and ne dase inhibitors. 22.

ugral endo p;'
A conpound according to any one 0O i 09, 11 to 14, for use
as a nedi canent. o \JX::)
F HN

wherein the compound is the (R) enantiomer, or pharmaceutically acceptable salts thereof .
15

14. A compound according to claim 13, comprising the hydrochloride salt of the compound

of formula X.
15. A process for the preparation of the compound of formula X of claim 13 or 14, which
comprises treatment of {R)-5-(2-aminoethyl)-1-(6,8-difluoro-chroman-3-yl)-1,3-

20 dihydroimidazole-2-thione and benzaldehyde under reductive alkylation reaction conditions.

16.  The process according to claim 15, wherein the reductive alkylation is performed in the -

presence of a reducing reagent.

25 17. A process according to claim 16, wherein the reducing reagent is sodium cyanoborohydride,
sodium triacetoxyborohydride, sodium borohydride, or hydrogen in the presence of a -

hydrogenation catalyst.



30 23. The use of a conpound according to any one of clains 1 to 9, 11
to 14, in the manufacture of a nedicanent for treating disorders

where a reduction in the hydroxylation of dopam ne to noradrenaline

is of therapeutic benefit. 21 24. The use of a conpound according
any one of claims 1 to 9, 11 to 14, inhe manufacture of a

medi cament for treating a subject affliCted by anxiety disorders.

25. The use of a conpound according any one of clains 1 to 9, 11 to
14, in the manufacture 5 of a nmedicanment for treating mgraine. 26.
The use 8. a Tlonpocass acoedingltonanyaof\claime 1Hto t7, awhegein tHedredtmehd tdkes fldce in a

I n the manufacture of a | cament for treating a subject afflicted
by car di 1d g}eﬁwglcﬁ“&g?@.ior‘i‘@etgﬁeﬂ'he use of a conpound accordi ng

any one of clainms Ito 9, 11 to 14, in the manufacture of a mnedi canent
for treating hypertension, or chronic or _congestive heart failure.
28The Bs&of HicHAssssAtrorliesioAPTAlmsAS tol S, otherains the presess furthenipclades a

in the ”@ﬂ‘j’ﬁ(ﬁﬁ nis of a nedicanent for treating one or nore of
the follow ng énélspéat ions: angina, arrhythm as, and 15 circulatory

di sorders such as Raynaud's phenomenon. 29. The use of a conpound

accordi ng,any,one of clains lta.9, 11 t.o 14, in the nut.acture of, a
o camoi o HEERes g EmimoRgon shiminng gt iihasfr Al cHrdE S oot B o
use accotdpt@nd cacadlingf t€|anl NBne2 31 tedaid®, 1110 80MDi faall#,0n Wotdbirdtion with a
corrpogflﬁd sel ect ed fr?fm one or nore of the follow ng classes of
conpolfdebargpcsptiealiy citegfiteLadiff-ener gi ¢ ant agoni st's; al pha2- adr energi ¢

agoni sts; al phal -adrenergic

21. A pharmaceutical composition according to claim 20, further comprising a compound
selected from one or more of the following classes of compounds:
diuretics; beta-adrenergic  antagonists; alpha2-adrenergic agonists; alphal-adrenergic

15 antagonists; dual beta- and alpha-adrenergic antagonists; calcium channel blockers; potassium
channel activators; anti-arrhythmics; ACE inhibitors; AT1 receptor antagonists; renin inhibitors;
lipid lowerers, vasopeptidase inhibitors; nitrates; endothelin antagonists; nevtral endopeptidase
inhibitors; anti-angiotensin vaccines; vasodilators; phosphodiesterase inhibitors; cardiac
glycosides; serotonin antagonists; CNS acting agents; calcium sensitisers; HMG CoA reductase

20 inhibitors; vasopressin antagonists; adenosine Al receptor antagonists; atrial natriuretic peptide
(ANP) agonists; chelating agents; corticotrophin-releasing factor receptor; glucagon-like
peptide-1 agonists; sodium, potassium ATPase inhibitors; advanced glycosylation end-products
(AGE) crosslink breakers; mixed neprilysin/endotheliin-converting enzyme (NEP/ECE)
inhibitors; nociceptin receptor (ORL-1) agonists; xanthine oxidase inhibitors; benzodiazepine

25 agonists; cardiac myosin activators; chymase inhibitors; endothelial nitric oxide synthase

{ENOS) transcription enhancers; and neutral endopeptidase inhibitors.
22. A compound according to any one of claims 1 to 9, 11 to 14, for use as a medicament.
30 23. The use of a compound according to any one of claims 1 to 9, 11 to 14, in the

manufacture of a medicament for treating disorders where a reduction in the hydroxylation of

dopamine to noradrenaline is of therapeutic benefit.



ant agoni sts; dual beta- and al pha-adrenergi c antagoni sts; cal cium
channel bl ockers; potassium channel activators; anti-arrhythm cs; ACE
I nhi bitors; ATl receptor antagonists; renin inhibitors; 25 lipid

| owerers, vasopeptidase inhibitors; nitrates; endothelin antagonists;
neutral endopepti dase inhibitors; anti-gngiotensin vaccines;

vasodi | at ors; phosphodiesterase inhibi@ cardi ac gl ycosi des;

ser ot oni Q% ant 4aanl. | bl% compoun ACLLL: na e}rrl qne Ofécszlll lfrpo @egﬁﬁt fs"'s t?-ls\lmalx\{%acture

CoA reduCf'ase’in ors Vasopres agon

r ecept or ofintzagGigdidagienait rfos theating u r £t | subjeept Ia(ﬂﬂlc(eANP))y agemiiays; disorders.
chel ating agents; corticotrophin-releasing factor receptor;
glucagon-1like 30 peptide-1 agonists; sodium potassium ATPase

i nhibitogs:; arheaneeda gbysamul a%&dr@i'ﬂcr%ﬁ'?oﬁ SlGHnS 169511 /RS | t'h@ k’nanufacmre
breakers; mixed nepfflysin/endothefiin-converting enzyme (NEP

i nhi bi § opEa mademeess far roadRgspiEsng. ORL- 1) agoni sts: xant hi ne OX|dase

I nhi bitors; benzodi azepi ne 22 agonists; cardiac nyosin activators;
chynase inhibitors; endothelial nitric oxide synthase (ENOS)

transcri pb.i onTlendsarf e cempand acearting lany noogfapdingd dde 9) hihiobli4, o the man®fhcture

The use cor I n m 30 ound selected fromthe
| i sted c? %‘?e"%%&g%wwegp@ﬁ&ﬁt g@f%vaf%?%ﬂgo%@&’fﬁ ni stration
of the conpound according to any one of claims 1 to 9, 11 to 14.

32. The use according to claim 30, wherein the adnmnistration of the
conpotfhdt’) sEisse eﬁa PRTBPAA @CGording anycqns o glaingt 1 {0y dts in e manufacture

sequenti iy &&h&d"@en@ﬁﬁﬂtﬂéhtﬁ{gf %b@é}lsﬁﬁ, SrRBr R R RUAGEsth: IRGRAHiRAY O any

one of clainms Ito 9,

28 The use of a compound according any one of claims 1 to 9, 11 to 14, in the manufacture
of a medicament for treating one or more of the following indications: angina, arrhythmias, and

15 circulatory disorders such as Raynaud’s phenomenon.

29.  The use of a compound according any one of claims 1 to 9, 11 to 14, in the manufacture

of a medicament for use in inhibiting dopamine-B-hydroxylase.

20 30.  The use according to any of claims 23 to 29, in combination with a compound selected
from one or more of the following classes of compounds:
diuretics; beta-adrenergic antagonists; alpha2-adrenergic agonists; alphal-adrenergic
antagonists; dual beta- and alpha-adrenergic antagonists; calcium channel blockers; potassium
channel activators; anti-arrhythmics; ACE inhibitors; AT1 receptor antagonists; renin inhibitors;

25 lipid lowerers, vasopeptidase inhibitors; nitrates; endothelin antagonists; neutral endopeptidase
inhibitors; anti-angiotensin vaccines; vasodilators; phosphodiesterase inhibitors; cardiac
glycosides; serotonin antagonists; CNS acting agents; calcium sensitisers; HMG CoA reductase
inhibitors; vasopressin antagonists; adenosine Al receptor antagonists; atrial natriuretic peptide
(ANP) agonists; chelating agents; corticotrophin-releasing factor receptor; glucagon-like

30 peptide-1 agonists; sodium, potassium ATPase inhibitors; advanced glycosylation end-products
(AGE) crosslink breakers; mixed neprilysin/endotheliin-converting enzyme (NEP/ECE)

inhibitors; nociceptin receptor (ORL-1) agonists; xanthine oxidase inhibitors; benzodiazepine



22

agonists; cardiac myosin activators; chymase inhibitors; endothelial nitric oxide synthase

(ENOS) franscription enhancers; and neutral endopeptidase inhibitors.

31.  The use according to claim 30, the the compound(s) selected from the listed classes of
5 compounds is simultaneous to the administration of the compound according to any one of

claims 1t0 9, 11 to 14,

32.  The use according to claim 30, wherein the administration of the compound(s) selected
from the listed classes of compounds is sequential to the administration of the compound

10 according to any one of claims 1to 9, 11 to 14,



