1 3- (1, 3-BENZODIOXOL-5-YL) -6- (4-CYCLOPROPYLPIPERAZIN-1-YL) -PYRIDAZINE, ITS SALTS
AND SOLVATES AND ITS USE AS HISTAMINE H3RECEPTOR ANTAGONIST 5FIELD OF THIS
INVENTION The present invention relates to novel compounds being histamine H3 receptor

antagon't%s 40&@%@%@@@% PIERQ %Laﬂ@mwammnmftﬂwmAmE;ﬁgmwal .
compositions comprisi e co n ing these compounds or
composmﬁﬁ@ %ﬂ% %M@Jﬁﬁ)bpﬁoﬁjd%g%ﬂig\ﬁgéﬁ %%égpifg %%&ggwﬁlty for the histamine H3
receptor, indicating hlsta- 10mine H3 receptor antagonistic, inverse agonistic or agonistic activity. As a
resuls thergampornds ameusetoifor the treatment of diseases or disorders related to the histamine H3

receptor. %%*%@éﬁ%%%&@%'%V&%%@Ngggﬁe%@%ﬁ%%%fﬁa%%gﬁegngdéﬁlg@%nﬂm@s been

known for several years and the rece%itor interest for the ment of new

medicamdh iR 18P BRI B BRGGY EU 1888, t‘b‘ﬂi‘%?@&?@!%aiﬁﬁ%s SRIR 1898545

107-65). Thewprymisndiistamptedsdieeaimorntiarrlosies @Rﬁ@é@mowmlﬂ@mﬁ&mw%wﬁq@gg, 55:
1101-7. Thentpisiaminmi3 ieseptpideayy esynapiitnay forecepitmoeatatsoainly imtheigerital nervous
system. R%%’]—‘iﬂé?e%%%ﬁty&%%%@ mggggéﬁg&c&pggm@vgam%% SNV BGHDAAN Vitro as

ell as in ( t t th t; le, Nature 2000* 408:
550-4), CORTHL AL HEAHEP AR RS e RIS AR AT SR R relnine 413 receptor has

been demonstrated to regulate the release of histamine and also of other neurotransmitters such as
serotonin grdrasretylsimobra Hchisi@ammend3 receptor antagonist or inverse agonist would therefore be

expected g INcrease BignElRAsR Y IRGICRRIMRAISIHGIR &er@@wyéaé Bl%@ﬁ@%%éﬂt%ﬁ@%@ptor
agonist, on the contrary, leads to an |nh|b|t|on of 25the hios nthe5|s 0 |sgm|n% a}ng {ﬂ% tion of
re {gre AR AR s 4

the rélease BPHHSIRTHE Mt SRS B S SF HRtPeIraRS RIS Jt i Ahd avetyicholine.
These findhd¥atie§el PHa R eRaan1e9934d8pton aWé@?W@%@%%T@@@ﬁﬂhahﬁﬁﬁmsts could

be importankeiediaterscobnersenabactyvitgsAcsondingly THeehkistanmines Hd«poe ptopisgnatportant

target for 9&%@@5@%9&% Y, gr@lﬂ%émﬁ'%\%%giew%wmaé% anshuse @&ﬂ@a@r@e H3
agonists and anta g& 0 nists. Some of these are imidazole deriv tlveié> ee for Ie Drygs Fut

1996; 21: BH LYW SRR E IS AETAN e i rIfgafc’e"r*{‘tes S06d" 10! 1o §§gv?-l'ov&lg\?er 4 Variety of
imida2ole #rerstigjainers dPtiseariBR i+ HECAR0PIR-Alserawst B dE8esiBl BRGPINBSB SR Pharm
Pharm MeshGinemns 4399, 382hi386+88HE MeehChem 2R0Q43n2362470 rdychtdihameRiasmided Chem

1998; 33%?%%%%PéalgoFo@%@FRea%%%n%m@%ﬂs% WQ, UL 4R8ER BArREOA 2R 13 7345, US
6,316,475, WO 35 01/66534, WO 01/74810 1/44191, WO 01/74815, WQ 01/74;(73 WO

01/74813 08 GRIREEA L YRR E07E YOH 4 17 es%a%eb%?%ﬁéde 12 RS IWE TR

e-art IS also reviewe rug ﬁlscovery
Today, 2008e19nites R e Neib- RV OiscessZensionist or tahecoifay dﬁé\?ﬁ%“z@%‘?'@ﬁf%l 665.
In viesv of thepagninterestHithigtannmeahl Birdteptotag ansts, dhvierseisgenisis @i tiatagonists, novel

compounds, nhigt Nerack withiih@ Bﬁ%@@%ﬂd%é@%ﬁ@%m&gé& Q'&Q%Q%Hﬁ@l@s%&g&ﬁwon to

the art. 40In WO Q3/066604, 3-(4- yclopro Ipi zin-1- ime hox | azme hydro-
chloride is %}gﬁttlohnvarsg %gxéi}%ts(la ﬁf.?ta%on cg?d%e Jmchte)m? ngeb{ia ors o neuyc!%a? QQESY ccord-

ingly, the histamine H3 receptor is an important target for new therapeutics.
Several pubiications disclose the preparation and use of histaming H3 agonists and antago-

30 nists. Some of these are imidazole derivatives (ses, for example, Drugs Fut 1996, 21: 507-20; Expert
Opinion on Therapeutic Patents 2000; 10; 1045-85). However, a variety of imidazole-free ligands of
the histamine H3 receptor is also described (see, for example, Arch Pharm Pharm Med Chem 1898,
332: 389-98: J Med Chem 2000; 43: 2362-70; Arch Pharm Pharm Med Chem 1998; 331: 385-404; I/
Farmaco 1999 54: 684-94;, WO 99/42458, EP 0 978 512, WO 97/17345, US 6,316,475, WO

35  01/686534, WO 01/74810, WO 01/44191, WO 01/74815, WO 01/74773, WO 01/74813, WO 01/74814
and WO 02/12190. The state of the art is also reviewed in Drug Discovery Today, 2005; 10: 1613-17;
Nat Rev Drug Discov, 2005; 4: 107, and Drug Dev Res, 2006, 67: 651-665. In view of the art’s interest
in histamine H3 receptor agonists, inverse agonists and antagonists, novei compounds which interact
with the histamine H3 receptor would be a highly desirable contribution to the art.

40 In WO 03/086604, 3-{4-cyclopropylpiperazin-1-yl)-6-(3,4-dimethoxyphenyljpyridazine hydro-

- chloride is mentioned in Example 127,



v +

OBJECTS OF THIS INVENTION One object of this invention is to furnish compounds having a
reducing effect on the intake of food. A further object of this invention is to furnish compounds which
can be used for the reduction of weight. A further object of this invention is to furnish compounds
which can be used for the treatment of overweight or obesity. A further object of this invention is
to furnish compe ’Eﬂ-s'r"é’{@qn&é@r sed for the suppression of appetite or for satiety induction. 10A
further ob&ect of this invention Is to furnish compounds which can be used for the treatment of type 2
diabetes.©"® PR FiHET BERIATGE (R TITR ARTRASYS SRS e BE Fie hidhedais e lget to cure or
" prevent other of tAduliserabistaf fiirnvetotogiteiLcost ttormsmentivivbcdretows# furtheralbjgiot of this
inventiondsydeifdrnish compounds which fulfil the general require- 15ments to a medicament, such as

non-toxicity, non-nyageniolos and aRsence ofsdyerse-evenis aller administation g umans, A
further object of this invention is to overcome or ameliorate at least one of the disadvan ages Of the
prior art, 8F WHIEHELHE I alternative. 20DEFINITIONS In the structural formulae given herein and
throughout the préderitspogificédtivs jrrwfoll anniytesmsohavertirewnidicate dentsahioghe supprele term
"solvate” gsrusagphere ) is-asemplaceidefined stoichiometry formed by a solute (in'casu, a

conpound accordig fo e pesenl |nvenlion @nd Asolush, Solvents are those sommonly 2aused in
the pharmaceutical art, by way or example, water, ethanol, acetic acid, and the like. e term ydrate
refers to tH&Ye§rmpiR3ERRere the solvent molecule is water. The term "treatment” as used herein

means the manageiwdrr abidctaréviefieydimnis forfthespugross. cfcemibbatinga dist aseyreisarder or

condition, The tesraisiniensied o inshdedbadelaving.of e psagressian of the disease, disorder or

condition, the alle iat[i_%n Qrre ie¥ c%f sme%oms _r}d compli- BOc%tions ﬁj(?hr the cure or elimination of
. . u eroae Ort l?.l vention |s€é Bz’m mpoun S\flhldh yifll the general require:.
the disease, disorder or condition. The patient to be treated is preferably a ma Ay, in pértlcular a

humbn béﬂ?@f‘s to & medicament, such as non-toxicity, non-mutagenicity and absence of adverse events after
~administration to humans.
A further object of this invention is {0 overcome or ameliorate af lzast one of the disadvan-
tages of the prior ari, or to provide a ussful alternative.

20 DEFINITIONS
in the structural formutas given herein and throughout the present specification, the following terms
have the indicaied meaning:

The term “solvate” as used herein is & compiex of defined stoichiometry formed by a solute
(in casu, a compound according to the present invention) and a soivent. Solvents are those commonly

25 used in the pharmaceuiicat art, by way of example, water, ethanol, acetic acid, and the like. The term
“hydrate” refers to the complex where the solvent molecule is water.

The term “freatmeni” as used herein means ihe management and care of a patient for the
purpose of combating a disease, disorder or condition. The term is intended fo inciude the delaying of
the progression of the disease, disorder or condition, the alleviation or relief of symptoms and compli-

30 cations, andfor the cure or elimination of the disease, disorder or condition. The patient to be treated is
preferably a mammal, in particuiar 2 human being.

The terms “disease”, “condition” and “disorder” as used herain are used interchangeably to
specify a state of 2 patient which is not the normal physioiogical state of man.

The term “medicament” as used harein means & pharmaceuiical composition suitable for

35 administration of the pharmaceutically active cormpound to a patient.

The term "prodrug” as used herain includes bichydrolyzable amides and biohydrolyzable es-
ters and also encompasses a) compounds in which the biohydroiyzable functionaiity in such & prodrug
is encompassed in the compound according to the present invention, and b) compounds which may

be oxidized or reduced biclogically at a given functional group to yield drug substances according to



- system.

The terms "disease”, "condition" and "disorder" as used herein are used interchangeably to specify a
state of a patient which is not the normal physiological state of man. The term "medicament’
as used herein means a pharmaceutical composition suitable for 35administration of the
pharmaceut[i,c[‘)ag}/eggg\{gvgn mpaqund ig apatient. ~ The term "prodrug" as used herein includes
biohydrolyzablé amides and bioRytroly2 AREC LSO RRPRILS SkEmbasinsimpyarinsolirlein which the
biohydrolyzs#lecyheforiBifiparisinen’ s srotagasisre ompassedrintaaicompound according to the
present invention, amcthiecmpquadsabichisnes be-exidzadon reducsbiologigall o  diven

functional gyaup.to yi , tances according.to 3 the present invention. Examples o these
functional gro?spgr%é%lﬂg :{L}ﬁggﬁﬁ@ﬁg% %e‘,"ﬁ%&%ﬂ%%’r%% R uFep PiRtRRIEE! aciivity of the
HE' .

1,4-cyciohe ATt R IaMas substanth @ tpTi2 ol pirolyZable vstertasuseinesein is
an ester of adiigBebstarde(iathissiiiventioniscorppaundLhfonnula-dbnhick either ia),49gsunot
interfere witLBesbivlpgigabaclivibRbthe parertsuhRianseutcanfers on that su Egﬁaagﬁ e
advantageog; Lroperties in vi romst%gh S dAJra;uon of action, onsqt‘ of ac ion, and the 1 e,%?%ﬁ IS
biologically inactive but 18 readily comarad i dvo B fiesibfedets th B iBkesiss b svenprinciple.
The advant&3@48 Tt 35 eexdrisie binepieisrarone dbieresterdsordlly absoshedirpanihesg and is
transformedatestixapiplasimastdanyexamplesabsutk aceknrown ip-te. areand inglude by way,of
example lower-alkyl £stsis-(far.example” C1.4-alkyl esters), lower acyloxyalkyl esters, lower
alkoxyacyloxyalkyl e‘%tne{:s., a,,lkoxéacylox esters, alkyl acylamino alkyl esters, and choline esters.

The term "biohydrolyZabiE" affid AR A RERIFEIL 30 AR DR mAATdg SUbermeeanthigrithiention, a
compound 8P gEitePatToRIRN)IFHEH feither 4)vdoes sivtmtptterewithdha Dislogicaliastvineafl the
parent substafteeBatCanis-eBiNRD SN ALYANASRUSAIODERS 10 Vive SUch as duration of
action, onsef,pf-action, and.the like, or ﬁb%nlns Q@Iggég@ll)é,iqactivF but is readily co_nvertechzI in Vivo by the
subject to the biologically active princip e:-‘l'lhéf AAVANTAGE R X TG SRS I A0l FREMTERDTy able
amide is oraly EoeBE RIS RS Rl At RATARE R MRy IHeepidsmarManyexampiesafsuch are
known in thebgrteaniet inclatiecbyoray iofrexampleshoweraftamides; A-prune acid Amides. alkoxyacy!
amides, andralkybaminealld GREROMAAR IS o examme‘;E@fépa'@gg{ﬂggeggca},'g aceeptable’ as used

. . A | s .
herein meangs ég‘ﬂ]for.@dormalrﬁg rmaceutical ?ﬁllca_tlons, I.e. giving rlse”?o no a vei%”é'events in
patients etc. 5 e lerm “ote ?%B/réugon%ci)’< t‘ﬁ Y| A0 FrSrein means a dosage which is sufficient in

order for the treatméft She& e irpl amanRdaompare damthmestreatieenit: normalie ey
"therapeuticaHy wsffectivesamouint;oka ompountkas,usethheseinseeans an amount sufficient to cure,

alleviate or partially przastiherclinicakmanfestations of a.given disease and its complications, An
amount adeguate to accomplish this is defined as "thériape"ut?éaallglsécsé e"c\fvle\%'/g azr%SoLfJ%r‘l ‘grﬁf?e%ﬁ%m

amounts for each purpose vlv?ﬁa c?epend oneﬁjité’es%%?@egf‘i’ﬁ‘@‘ﬁigéﬁg%‘%? injury as well as the weight
and general state of tHe'¥bjEetERaxiry tifridrstooe thitiemmmining aneaprepiatesdasage-may be

achieved usinfjrenttinewexptmentationaly-ceastucings mabsefyalues and testing differen points
in the matrix;vigh isallwithindhe grdinaty skillsqf a trained p

« hg/stﬁ:;gan or ¥e}eg%§£ . The term
.-metabolite'éggh%gg herein is any intermediate or roduct resqﬁlng ﬁoﬁ‘f me gbb_j- MF 8mountTha term
"metabolisnT as Used Nerain reter i THEbIBErsshRativhesy diurigrsuimarrcer (nimissmebatitr, a
compound Yt RSl abirdsigisad toihhsatiend Thertepresentativg exasriss-meniigaed
above are spegiiicembedinpgieahthisdavertioneS WIMARY.The %29%9%%%!5@@5%? 1o gompounds

mentioned in,the;claims below. The co nds of this disclosure differ structurally from tfie known
compounds. 4% " Due to%{é{irv‘f#%ﬁécgt%g%@ﬂ%fh%r ISTARSINE Bi3 FRlSSBRY BRI BUNRE B this

disclosure are usefulTh B tFEERAMIT 8F ASRRERR de BW doatsGine andrdisot devsiing/ihichnanbo-
interaction VW&th the histamine H3 receptor is beneficial. Thus, the compounds may find use, for
example, in the treatrerkof disaases-ofthe.gental neous sysiem.and in the.peripheral nervous

g substance (in
this invention, a compound of general formula 1) administered to a patient.

The represantative examples mentionad above are specific embodiments of thiz invention,

SUMMARY

The disclosure relates to compounds mentioned in the claims below. The compounds of this
disciosure differ structurally from the known compounds,



The disclosure also relates to the use of said compounds in therapy, and in particular to
pharmaceutical compositions comprising said compounds. In another embodiment, the disclosure
relates to methods of treatment, the method comprisﬁ‘ng administering to a subject in need thereof an
effective amountmf-asemipaidng.slaim ein. . _ (L) ther embodiment, the disclosure relates
to the useﬂggig%mgrg nds claimed pe\gefr? ?eqf]%rﬂ‘é‘ﬁﬂg]é%g %’1[ mec ﬁ‘é’ﬁ‘%ﬁ@_‘m é'SC[ﬁf‘ér.Eﬁ?é‘f. W¥pect,
there is provided -“(%, -Benzo |6X?ﬁg5-%/(?—%@ﬂ%%ﬁﬂ%ﬁ?ﬂﬁ%%‘%‘%ﬂ‘ﬁ%ﬁWﬁ@éﬁ%é”ﬁiﬁ e hista-
pharmaceltiééally Eceepfabhesil®r Soivatesthrrentinds man fmsesniha aspesk there isprevided a
combinaticisefsasosimpatmthiasdefinegkrRoreanshone-phmare: ity aclive substances.  Ina

third aspect, thermisduanidechrdRarmasewical gPmpEsition comprising a compound as defined above
or a combination as defined above, and a pharmaceuticaﬁlf%oé’é%gbaéb%ag%ﬁr?@'Btp@’i'i‘(?fﬂ?éfﬂ. Ina

fourth aspBet TREFE T URAEHCa copEaRa SRddefm afove, a combination as defined above or a
‘pharmaceutical EoRTBESHIFACASHeNnte abeveforestas meatadicaneniment, tkraetifta aspees. there is
provided argoimpewshreambingien-oisharmaceuical compasilion.as defined above for use in the
treatment of obe i%{mlpr Gsﬂixetrk}[%bz:(l)% mecti there is] provided a use of a compopuna as qfaffjnedré'ﬂ)ove, a.
combination as defined above o & BRaimsa T CatRdQiflsn e denmeauars glifrdheraiminufacture

of a medidABRTYGFR trasdianesbesity. In a seventh aspect, there is provided a compound,
combination or phamirgedtical ters &Oﬁi&i@ﬁbawﬁﬁmm[tg_ryy@@(fmcgggg,ggaqé,ce?%%ozp _?f appetite or

the inductiqn Of.sasigty,. 1030 eighth. aspect, there is provided a use of a comp as defined above,
a combina?g?]?’ais defined above oEng; a&?ff%e gg%%csaaﬁgér%op\f)asfﬁiﬂo"ﬁ’%@c‘deﬁned above for the

manufacture of a MEJREATATPRSH ther e iiruidas A erabipeine erathenindustiondefisatiebgve andlona sinth
aspect, theMeie fpriovicketive stwigoend, combination or pharmaceutical composition as defined above
for use in the treamen@bgRprassion &Fbﬁd@@%%ﬁﬁ‘géeﬁil@é%%g%}{lgﬁgo% “r?s‘?n‘g)faaccor%%%‘”d as

defined abgyg,.a sobinati lefined above or a pharmaceutic ,compoé)ltlon as gﬁn &Bove for
the manufacture of a meg\lg%?qn%%ﬁq%nr e %'Sg?rﬁ%%"{eof’ B RIIBAC By REEPIENe CFIErPHE excipient,

PREFERRED EMB®BHIERFes s aievdpter sempaunstiasiveinistatmne bidregegion dhenompounds
of this inverhiva eisadefimetbimttte camstelowdanickelsewbese i this spegifigation are useful in the

treatment of a wide dangespbaondiians-anchdisbders it ich AR nteraction with the histamine H3
* receptor is heneficial, TAUS, th h%otmgf%ue%gsf%?%g{ind use, for éxamp(?e,gﬁ‘ﬁr{ﬂ?ac?r%g RSP RS Btses of
the central nervous system and In the perpharar ervous system. 4a
In 2 sixth aspect, there is provided & use of a compound as defined above, a combination as

defined above or a pharmaceutical composition as defined above for the manufacture of a medicament
for the freatment cbesity.

In a seventh aspect, there is provided a compound, combination or pharmaceutical composition
as defined above for use in the suppression of appetite or the induction of sattety.
in an eighth aspect, there is provided a use of 3 compound as defined above, a2 combination as

defined above or a pharmaceuticalpornposition as defined above for the manufacture of a medicament
for the suppression of appetite or the induction of satiety. A

in a ninth aspect, there is provided a compound, combination or pharmaceut‘scal composition as
defined above for use in the freatment of depression.

In a tenth aspect, there is provided a use of 2 compound as defined above, a combination as

defined above or a pharmaceutical composition as defined above for the manufacture of a madicament
for the freatment of depression.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

Due to their intzraction with the histamine H3 receptor, the compounds of this invantion as defined in

the ciaims below and elsewhers in this specification are ussfyl in the treatment of 2 wide rangs of

condition lisorders | ‘ i i i ! ' is |
s and disorders in which an interaction with the histamine 43 receptor is bensficial, Thus, the

| compounds may find use, for example, in the freatment of diszases of the central nervous system and

in the peripheral nervous system.



The compounds of the present invention interact with the histamine H3 receptor and are accordingly
particularly useful in the treatment of a variety of diseases or conditions in which histamine H3
interactions are beneficial. In one aspect, tfre invention provides the use of a compound as
claimed herein in a pharmaceutical composition. The pharmaceutical composition may in another
aspect of the invention comprise, as an active ingredient, at least one compound as claimed herein
together with Qge qfh@lﬁfrﬁp@ﬁﬁ&ﬁ@@%ﬁ?éi'&t%m ) _é?écf{i_@%% PG f%f%tﬁ-si%@éﬁ?éh%{l@é@%gi’ thg o
invention provides such ar tical composition in unit dosage form, comprising from about 0.
g 10 b0 L OB R 1o bATDIE ol A0k 2 TALLE BT o0 g, SUH doHui 46501 6.5 mg to
about 200 figactsrn geurRreiaifhed herein. In another aspect, the invention provides the use
of a compound claimed herein fos thepiwparation hlasehdrmaceuticakeampesitionifan thentreatment
of diseases apd:Aisarsieimin yhaieh-an dehibition.ab theibi:istamine Leceptorhas akansficial effect.

In another aspect, the J,nventlgr%. Qrgvgﬂ?eg the use of a com iouna(:id%lglme_d herein for the preparation of
a pharmacB AT CORPosition Naving Metamme F3 antagonietic activiy SRSt diimEH MVerse
agonistic atRjEceuticalinagRRRIRerEELE TR PERtBrTprOvER S tRect Sec o e Bismpovresslesnted herein
for the prepasatieteofcal phappateuiicaliconypedition fortheireditetiabonf WEIGR 1o aboul h@NGIHEH:
aspect, the,lpyentionpravides e use:of aseempoung claimed.herein far theRIERaFaHoR:Af 8.
pharmaceutical composition for the treatment of overweight or obesity. In another aspect, the
invention p?SW(gec? 3dljéeée&'a compound claimed herein for the preparation of a pharmaceutical
composition for thesappressiaachitap pratdicorierisatdby iseuritiorpmBound clammidibreindspiset, the
invention presddesdher useafacampountpekainigd-hrseis-aidhenrepaation eka-phamaceutical

compositiop for.d Op_{i%vggmggam%géggmggg 9@-9&?@@%@8@ dis- eases related to overweight or

e
obesity, such as dyslipidaemia, coronary heart disease, gallbladder disease, osteoarthritis and various
types of cancer such ZY RGBT ML TEONRRS Sfdto/R SeaRedid claimed hutripiteiaspect, the
invention pposidadchef ageratreresiingd aprdrokiivew: Meeivs fonike-Srepapatisit ebdvipharivemeuti ¢4
compositiopfersthe;preyestimand/or treatment of eating disorders, such as buiimia or binge eating. In
another aspect, the Iyeplioanioyides s s 8l compaung calmed herein. lor e, 1fpieparation of

. poung o =
a pharmaceutical composition Tor the treatment of |GT (Impaired giﬂ‘cose folerance). n another

aspect, thePiFPaRtIBR ProdleESineticd IePRYMRp RIASIE A ErEHERr the preparation of a
pharmaceutical corinpositien dep:tictireauerdnt oftypesZidiabetés: ¢nnemothieraispe ok réhefintrention
provides theriise-aba Sempaunddlamediaeisibr e the prepaational-aahasmassiyfical composition
for the delaying or preyepion ollhe pragression fam 11GT 10 bpe.2 diabeles, . - In anpther
aspect, the invention provides the use of a co_n_gpoun claimed Rerei for the preparation of a
pharmace URERPESRTY SHROR THRRE SR IR BHp raU EHtiBHPORET O RO §REslRofY RO FE N IMEEHR-
requiring type 2 diabetes to insulin requiring type 2 diabetes. In another aspect, the invention
provides the use of a compound claimed herein for the 20preparation of a pharmaceutical composition
for the treatment of diseases and disorders in which a



stimulation of the H3 histamine receptor has a beneficial effect. In another aspect, the invention
provides the use of a compound claimed herein for g1e preparation of a pharmaceutical composition
having histamine I-13 agonistic activity. In another aspect, the invention provides the use of a
compound claimed hereén derdher2bpreparatian:of atiphasmsicetiitpbarnpesitionr for thedgeatment of

anemic rhjpitis-ces: 9L ARTE A Brical corlBARBIEF ARNSSk LS VARIORRIRKOSS RIS Of @s.

compound claimed hereln for the preparation of a pharmaceutical composition for the treatment of

AlzheimeFEGREESE RAVESISHL ChREMISn°HEtiEh YEBHarT 6t FRtIEE: fifftress2 i the
regulatiorfisfaiectsiepeantithenispiont redmieatest sekites endbipatise bfeascanpsmimendledivred herein
for the 30psepagation of a pharmaceutical preparation for the treatment of airway disorders, such as

asthma, for reguiglignof0asi, 6ic SRATEHON AIIOGICAYTPOLO! ARINOERa nerd ARRIRC aspect

the invention provides a m thod for the treatment of disorders or diseases related to the 1-13 histamine
receptor, the” %’t?{b%f 88%?7@??‘?5“&8%%@9&? RE B e R A RSP E RSB A ARG YS UG unt of a
- compoundushaineidimiereiniroe Birpharmaceutical composition comprising 35such a compound.

In another aspectirtaectivenien: previdestamealhedsasdascstopshabevia: Maeaintap effective amount
of a comnaund i) %‘%ﬁ%ﬁg&éﬁtf&m&ﬁ%@&ﬂoﬁ 4 @%QHEQ{ QP9 mpgk?Qy%%QC}s% 8,»89“2{ erably from

about 0.1 mg to ab 000 mg, and more preferab ){mroma bout 0.5 m outs per day. 6

In one aspect, thér]r?\VBWﬁbﬁSPé’%tg?tﬁv(?Sﬂ?ﬂc?uW CH%@'EBEWQ%HH ﬁ?%ﬁ?&(ﬁ?r agonistic
activity orAraperaiomgonterarsivitpshpewbitlemizlzctertinsghobengsefidtieithe treatment of a wide

range of conditions anshdisidersis wky'ﬁhahi@@mmﬁd&ﬁg@eat@fnbiagk@a&&ba@@m@ 48 another
aspect, (g gyention TGRS e BlisMctn Aeiobt e menadcomeRRlsing,,

administerin g to a subject in need thereof an effective amount of a compoun claime
another a§% Iﬁ RSN provides a method for treatment of overweight or obesity, the method
comprising administerititptesmstidjecniersedtheresfreaneffett verapnountiafmadiosmmioienthelaimed

herein. In gapihabaspeshathrdaventien-iravde Hatmatbad fobspRPERSSHN BF aRRRitaRrigr satiety
non-insulin requiring type 2 diabeies o insulin requiring type 2 diabetes.

in another aspect, the inveniion provides the use of a compound claimed herein for the

20 preparstion of a pharmaceutical composition for the treatment of diseases and disorders in which a
stimulation of the H3 histamine receptor has a bensficial effect.

in another aspeact, the invention provides the use of a compound claimed herein for the
preparation of a pharmaceutical composition having histamine H3 agonistic activity.

In another aspact, the inveniion provides the use of 2 compound claimead harain for the

25 preparation of a pharmaceutical composttion for the treatment of allergic rhinitis, uicer or anorexiz.

in another aspect, the inveniion provides the use of a compound claimead herein for the
preparation of a pharmaceutical composition for the treatment of Alzheimer's disease, narcolepsy, at-
tention deficit disorders or reduced wakefuiness, or for the regulation of sleap.

in another aspect, the invention relates to the use of a compound claimed herein for the

30 preparation of a pharmaceutical preparation for the treatrnent of airway disordars, such as asthma, for
régulation of gasiric acid secretion, or for treatment of diarrhosa.

In another aspect, the invention provides a method for the treatment of disorders or diseases
relaied io the M3 histamine receptor, the method comprising administering to a subjact in need thereof
an effective amount of a compound claimed herein, or of & pharmaceutical compesition comprising

35  such acompound,

In 2nother aspect, the inveniion provides & method as described above, wherain the affec-
tive amount of a compound claimed hersin is in the range of from about 8.05 mg to about 2000 mg,
preferabiy from about 0.1 mg to about 1000 mg, and mere preferably from about 0.5 mg to about 560
mg per day.



10induction, the method comprising administering to a subject in need thereof an effective amount of a
compound claimed herein. In another aspect, the invention provides a method for prevention and/or
treatment of disor- ders or diseases related to overweight or obesity, such as dyslipidaemia, coronary
heart disease, gaji-datasigetidiseasentastesarthtitisoamdurds ens ypedohstames, Horeeipie,
endomettia), Breast IOStAIR 1595501a8 SA0RRANhGHBR ARG adeinistesinesmassibject in

need thereof an effective amount Cgf,a compound claimedngg{ in. In an%g(erdg%ogv eﬁ&gi_invention

provides 2 WRRFBEIS! BYEVERE SRAREIGT TreAthent of ea G eI

treatmen eatin disorders, suc?} as bulimia and binge
eating, the method suhereipes atiPinSEIMAPRY SUbEENAT ESEHEPE S WA STERVREHILT of a
compoungtiglainaedinasain. 2 @lsupjpotheraspeetdhaninfientienprovidés ecometimotomtiteereatment of

ICT (Impaired glu;, cose Jolerance). ihe MEHNeG cRTPHsRgALRHDIsING: Wy anssifiest iaaged thereof
an effective amount of a. compound claimed h%rgé?inlgegg%greer aspe éb&@g inventiqna gg%vigu% a method

for the treBfmEHBF PRI G ABBIRE NG R EROUCCOMPraing administenng fo 3ugfjgject in heed thereof

an effectiveiadugitof a compound 25claimed herein. In another aspect, the invention provides a
method for the delayiagarapreventionehibe proidgressiendicon d@hrtsdypeZmtiaietesotisetiatethod
Comv%”s'“l%%{@hﬁ‘ istering 40 A sphiectinRred thete ol apafective aprInL Ot Ae@w BRWNH slaimed

herein. In another aspect, the invention provides a method for the delaying or prevention of the pro-

30gressidPRBMMHGIERSUNA FEquiring type 2 diabetes to insulin requiring type 2 diabetes, the method
in another aspect, the invention provides a method for prevention and/or treatment of disor-

ders or diseases related to overweight or obesity, such as dyslipidasmia, coronary heart disease, gail
biadder disease, ostecarthritis and various types of cancer, for example, endometrial, breast, prostate

15 or colon cancer, the method comprising administering fo @ subject in need thereof an effective amount
of a compound claimed hersin.

in another aspect, the invention provides a method for prevention and/or treatment of eating
disorders, such as bulimia and binge eating, the mathod comprising administering 1o a subject in nead
thereof an effective amount of a compound claimed herein,

20 In another aspect, the invention provides a method for the treatment of IGT (impairad glu-
cose tolerance), the method comprising administering to a subject.in need therecf an effective amount
of a compound claimed herein.

. In another aspect, the invention provides a method for the treatment of typs 2 diabetes, the
method comprising administering to a subject in need thereof an sffective amount of & compound

25 claimed herein.

in another aspect, the invention provides a method for the delaying or prevention of the pro-
gression from IGT to typé 2 diabetes, the mathad comprising adminisiering to a subject in heed
thareof an effective amount of & compound claimed herein.

in another aspect, the invention provides a method for the delaying or preventicn of the pro-

30 gression from non-insulin requiring type 2 diabetes to insulin requiring type 2 diabetes, the methed
comprising administering to & subject in need thereof an effective amount of a compound claimed
herein.

in another aspect, the invention refates to compounds which exhibit histamine H3 raceptor
agonistic activity and which may accordingly be useful in the treatment of & wide range of conditions

35 and disorders in which histamine H3 receptor activation is beneficial.

Compounds of the present invention may also be used for the treatment of airway disorders

(such as asthma), as anti-diarrhoeals, and for the modulation of gasinic acid secretion.



comprising administering to a subject in need thereof an effective amount of a compound claimed
herein. In another aspect, the invention relates to compounds which exhibit histamine H3 receptor
agonistic activity and which may accordingly be useful in the treatment of a wide range of conditions
35and disorders inwtirithohgstamieendl3 adte proseat ivaidonisnbe nefickl i€ tra peaindstof thepresent

invention Aasysials® b iseddasibe drertnant abriniaysdisarinrsrsyshasastiBa)as, anti-gdiarrhoeals,
and for the madulation of gastric acid secretion. 7 Furthermore, compounds of the present
invention may be used for the treatment of diseases associated with the regulation of sleep and

wakefulness, andErEHE tERAPEATDPHAFCOTERRN 4R SRRt ATehciFHTGROER 3 8re8VEE: compounds
of thé invention méy besssedoan NS stanalemts orasiegtativesnSThecpregens esmmparngsmay also
be used fopthafreatmentiplcandiitnoessasiated ik erilepsioAddiionaly: sompersde.efthe
invention [y, e, usedhfor (e Ueaiment oLaelion siknese adxetign Funhermore. they may be
useful as regu?at%rs 0 ypotha amo- pop ysea? Secretion, a antlaepres Ants, as MoAUIAtors of

cerebral GPEARRRATEARFRTIAS RESTABTR O f AA BRI R SR ED R HHEE e BAYSLERdS of the

present imremgon may be used for the treatment of dementia and Alzheimer's disease.

Compounds of the preseni-iByention mayraise: b sseiukiar thedaatmentofdliengiccdyitia. aneer or
anorexia. szg,g}%yngs og the present invention may furthermore be useful for the treatment of migraine

15 (see, ﬁﬂ)\r exam etsﬁee 'Jogrnal of Pharmacology and Experimental Therapeutics 1998: 287: 43-50)
and for the treatmeM TR AFaiRISFRAYEISAIREB R Gy POBTRIBIHG i meatiB AP IDRIGE HB00; 9

2537-42).uicer or Bnardwether aspect of the invention, treatment of a patient with a compound of the
present invention is,egRnkiRed Math-dikanderRxaEsiamn2Rin R farther peper! Ridhrinyentiomone of
more-a compound claimed herein Is/ate AdmINS: , nd Experimental Therapeutics 1998 287: 43-50)
and for the treatment of myocardiai infarction {(see Expert Opinion on investigational Drugs 2000, g
2537-42).

tn a further aspect of the invention, treatment of a patient with 2 compound of the present in-
vention is combined with diet and/or exarcise.

20 in a further aspect of the invention, one of more a compound claimed herein is/are adminis-
tered in combination with one or more further active substances in any suitabie ratio(s). Such further
aclive agenis may, for example, be seiectad from antiobesity agents, antidiabetics, antidysiipidemic
agents, antinyreriensive agents, agents for the freatment of complications resulting from or associated
with diabetes, and agents for the treaimeni of complications and gdisorders resulting from or associated

25 with obesity.

Thus, in a further aspect of this invention, & compound claimed herein may be administered
in combination with one or more antiobesity agents or appeiife regulating agenis. Such agents may,
for example, be selected from the group consisting of CART (cocaine amphetamine reguizated tran-
script) agonists, NPY {neuropeptide Y) antagonists, MC4 (melanocortin 4) agonists, MC3 {(meiano-

30 coriin 3) agonists, orexin antagaonists, TNF {tumor necrosis factor) agonists, CRF (corticotropin releas-
ing factor) agonists, CRF BP (corlicotropin releasing factor binding protein) antagonists, urocoeriin ago-
nists, B3 adrenergic agonists such as CL-318243, AJ-9677, GW-0604, LY3862884, LY377267 or AZ-
40140, MSH {melanocyie-stimulating hormoneg) agonists, MCH {melanccyia-concentrating hormone)
aniagonists, CCK (cholecystokinin) agonisis, serotonin re-uptake inhibitors such as fiuoxetine, seroxat

35 or cifalopram, serotonin and noradrenaiinge re-uptake inhibitors, mixed seroionin and noradrenergic
compounds, 5HT (serotonin} agonisis, bombesin agonists, gatanin antagonists, growth hormong,
growth factors such as prelactin or placental tactogen, growth hormone releasing compounds, TRH
{thyrectiropin releasing hormone) agonisis, UCP 2 or 3 (uncoupling protein 2 or 3} moduiators, leptin

agonisis, DA agonists {bromocriptin, doprexin, lipase/amylase inhibifors, PPAR (peroxisomie prolifera-



tered in combination with one or more further active substances in any suitable ratio(s). Such further
active agents may, for example, be selected from antiobesity agents, antidiabetics, antidyslipidemic
agents, antihypertensive agents, agents for the treatment of complications resulting from or associated
with diabetessmagagepisionthedteatment eficorplicatians aod.disesderRsragitiing Aere or associated
25with .obesity. Thus..in.a further. IS I0 clai A in may be
administ 'F\egé) 'i% rgé)artn diﬂgﬁzﬂ ‘\;}vﬁ]{ l{.érr%é% ;%r%%%gggﬁﬁgge@@%e%?zfr%%%%%@?ﬂ%%ielg %Eggents. Such
agents m‘éﬁ%?%&%?ﬁﬁf@,fﬁ%oéelected from the group consisting of CART (cocaine amphetamine
regulated transcrijptpagenistnhiR Y (e imepiptide: ¥hiahesio aists, ACdeetanceotined)agtnists,
MC3{mejaaas 3OS AgoRi s, iveipragtagienists, TNF (tumor necrosis factor) agonists, CRF

(corticotropin releas- ing factor).agonists, CRE BP i ' ing.fac ing.protein)
antagonists, uroc&t?ﬁ%%%ﬁ%%é)? = E r%cﬁe?aﬁ:ng%%‘%\%g{g %%&gﬁ?gé{@lﬂ%@%ggﬁ%% éﬁ]ggg%@%@é\/%m
LY362884, LY377DEMHIeAIReAmENVRSED Gh ERiiREes T 2ammRaRY R e X GoRises McH
(melanocyte-concersiatimgn hormung) eritagonste GO (e ot ystokiraniirggonists, serotonin re-uptake
inhibitors such as flugxgiine sRtmaho arcialonERs S erteninagdinoradrenaline re-uptake inhibitors,
mixeg serotonin d, AradrenEiNG comacunds, LT, RN AAR0ISiR. pamResin agonists,
galanin antagonists, growtﬁr?wormon_e’, growth factors ugﬁ as prolactin or placental lactogen, growth
hormone releasin c8hapetiAURM AT ¢ty PREtBb AT TRRSES R HO I GREY RGERTAE, (REM'BHIOS:
(uncouplifigopediteirb2pamdh nimdtutattr o kepWiragonists, DA agonists (bromocriptin, doprexin),
lipase/amylase inkibjters RRAR (RgrOsome Rl rmm tat-astivated tecapips): mesHiatass iRXR
(retinoid X receptor) modulalors, [ pagagists. ACRE (Ageullrelatedproteinl ibiters, qeipid
antagonls?s suchas nal?rexone Cexendin-a, ??LE’-l and ciliary neurotrogpehlc factor. In one
embbUiménepHse MISATGEV St BbESEY dGeRBEMMIStered iy ERBINHGH Rith BB56°8F more
compoungs:of-tiadnuantionyisde@sn) huanotherientrodimeatssietEart antaiesipwagentiis: A/S),
dexamphﬁé@%ﬁp%, amshetaming [f.anathepemhodiment, suchanantebesityzagent is frofluramine

or dexfenfluramine. In still another embodiment, suc ar%,a}pthﬁbesn a‘%enthls sibtl]Jtra ine. irj Egurther
embodiménit, Sstith & AKESISe <R, “5FEREI-BIREE: A AIsSHE TR S EiRtent Lu2h SR St besity
agent is niagéngaives pivehesrifipe discloserhis A ASIHEY &MisEelMAET SUEh BrPERRIBR SRIPAGENt is
phendimeteaginecdisthyvinropian, fuexaiineRidprapiegertopiramate or ecopipam. In yet a further aspect

of the invention, aPmpaw9&19@_%2%1&%@!&%%%@?@M&&&@mg@ mic SRRt itb,ene or more

antidiabetic agents. Relevant antidiabétic a 1clude insulin, insulin 15analogues and derivatives

such as R ERSCBERHTINE P 925905 IS, LT AR KA Tor RS R REB o ALt EEE oy

des(830) munasrinsgding Effrg 214826 ardpERionT 08ZEE(NOv N of disi¢ A8}, for exarpleciaspe28

human insylip, 415 R-POABS(EH bdlihoriexataple, WrsB28:R193R0 buiaxar insdlinoRid 368 187

(Aveptis), for SXRIIRIS banius- .l ofwhich aredncomorated nerein by feferenaes GLER channe
blocker, such as BT5-67582, nategiinide, glucagon antagonists, such as one of those disclosad in WO
99/01423 and WO 00/39088 (Nove Nordisk A/S and Agouron Pharmaceuticals, Inc.), beth of which
are incorporated herein by reference, GLP-1 agenists, such as those disclosed in WO 00/42026 (Novo
Nordisk A/S and Agouron Pharmaceuticals, inc.), incorporated herein by reference, DPP-IV (dipeptidyl

30 peptidase-1V) inhibitors, PTPase (protein tyrosine phosphatase) inhibitors, inhibitors of hepatic en-

zymes involved in stimuiation of gluconeogenesis and/or glycogenoiysis, glucose uptake moduiators,
GSK-3 (glycogen synthase kinase-3) inhibitors, compounds modifying the lipid metabolism such as
antilipidemic agents, compounds lowering food intake, PPAR (peroxisome proliferator-activaied recep-
tor) and RXR (rstinoid X receptor) agonists, such as ALRT-268, LG-1288 or LG-1088.

- 35 in ane embodiment of the invention, 2 compound claimed herein may be adminisiered in

combination with insulin or an insulin analogue or derivative, such as N¥*tetradecanoy! des(B30)

B28 Bz B2g

numan insulin, Asp™ human insulin, Lys™™ Pro™ human insulin, Lantus®, or a mix-preparation com-

prising ane or more of these.



1 derivatives, such as those disclosed in WO 98/08871 (Novo Nordisk A'S), incorporated herein by
20reference, as well as orally active hypoglycaemicgagents. The orally active hypoglycaemic
agents preferably comprise imidazolines, sulfonylureas, biguanides, meglitinides,
oxadiazolidinedionedutiiszstitidecdiomd shénsitiornsitize s carghied sidmsed ingiiiitorsy bgedtsracting on
the ATP-depandenhpatacsiwm chanssliabihefegalsmifonaxamme, ariassimichanaglepeners such
as those ;gcég%%jdin V}{Q %gglzﬁsrggsﬁ A O“989Z/j g%@lla&qﬁlgo 00/37474 25(Novo Nordisk A'S) which are
incorporaqteé3 herelneb§ Pe%erér?ce, or m"it?aﬁ_nl e, or potassium channel blocker, such as BTS-67582,
nateglinide, glucdf8RCAIRAHBPREIS BRI URRIOR tRGSE ERSEHSEN AT RS0 9181 19 3daHTIsR/ES Gb/39088
(Nov® Nargiisk#iS: aitd AgiouroinsPhaemaoee tioelisrinio.), both of which are incorporated herein by

reference, GLP-1,200nisith-sualbasriBrss giselesahin NO-RO(A2 QRGN awa:Nordisic Adsard Agouron
Pharmaceuti alsbl csf)éincor{%orateolihe einb refe(ence PP-IVrgeoiltigc% tidyl 30peptidase-1V)

inhibitors%e ase pyo%'({e)lnnvfi/roasm%gp}.nbéep Oata{(s?gﬁrﬁﬁfbeﬁg?st?%%l r|tor_5“o l?1eép;;1tic en- zymes involved in
stimulation of glutbFEGACHESRTERREIBEYIFTHG NGNS, 8RB IHEKRBINSBFHAIDR, ' SRS Eglycogen

synthasetkiaases3) abitoraihcoimpoinidsdnod ifgnia thendipre nietakotisim sugeas-antitijiidemic agents,
compounglsJaweringdegrinakesRRARPesianrpe-praliiesalns-aglivairs . reeertork and,BXR (retinoid

X receplor) agonist, Syeh a5 ALET;208. |z 1268 AL L1009, 3oin ons embpdimepof the invention,
a compound claimed herein may be administered in combination with insulin or an insulin analogue or
derivative? St iA¥ a e N9 ohetra HseBRBRIR eI BS(BROY KEffiaFFfsulin, Asp828 human insulin, Lys 628

Pro829 human ingudiii, dreittersdopodimenixipne paati@m commpising caenet heose ofzthesedrthin a further
embodimgRt o theBMERSIoR:HCAEI YA cRMReEN e laimedhereinmay,Besag Mij-dstergetingombination
with,a sulfonylyrea. forexamale talhuamide.shiotpropamide folazamide, glbenciamyde, dlpizide,
glimepiride, giicazide or glyburide. n-another embodiment of the'invention, a cormpound
claimed Her&mMHay=e B riini Ster erRCTeB SEHPEREMWIR Bohigtianitfe, 18Pextimpie, reHSrmii

In yet anatives esnbadinest GRiveornoertion, Woompsutil vlainkzireraivonap be Aduortistered in

combinatigp,with 2 (ae@iinides fo1, e mpie sBPREINEe0b0aiRIIBIE o0 or WD SIRARSNR .
embodiment of tl;l? énvinfog,, ? compound c!ja,hmed herree!fgrmag be administered in combination with a
hiazolidin T S S 56 My BA 2%

‘ ee,r?fggbl)(tazone, Ciglitazone, 10pioglitazone, rosiglitazone,
isaghtazone, dargit@Zofes eIRAFMEC CROVENEPI.ECRPHPTUT A2HIed BRIDOIRIPURETIYETH WO
97141097 inWEh B &431 1n VAR Qilb b 128: WHRIQD /&l k2 kratid, WENRBM o2ttt afwifdich argbose.

incorporated herejp By eIeLEREEmen: of kﬂeﬁ%Ue%ﬂSﬁh%%Hﬂ?&ﬂﬂ%Q& H&%iﬂ\é@éf‘y@ko@aﬁﬁ%‘%ﬂd

claimed herein may be administered in combination with an insulin sensitizer, for example, such as Gl
262570, YRIVZAGIRIE1 585988 PRTN8 0T, A HOSRR S SRIBSIFg T IAG o8 4% ERata 18338
AR-HO049020 {diE&1082 % iviB Xat 0, @lokia 40::38WE 5150678 @ eoagiodad disclosed in WO

99/19313, WO 00/RQ4il4hMNE? DR4ESAIL: WRQNER? o\ QOIGEIAR VUL 00/233 25 aMW(A:00/23415,
WO 00/23{4%61\/%8%%%23445 W%e §}9€/§21§417, WO 00/23416, WO 00/63153, WO 00/63196, WO
/631

00/63209,F\‘/ _ 6“8’6?"{}(}83 /63189 (Novo Nordisk A/S), all of which are incorporated herein by
reference. 20In a f0RHeF B OHTRHTER 1 VRIS A BB Sotn 0 Y A AR HET SR ks, BE ne-

administetied with an antihyperfipidemic agent or antilipidemic agent, for example, cholestyramine, colestipol,
clofibrate, gemfibrozil, lovastatin, pravastatin, simvasiatin, probucol or dexirothyroxine,

30 try stilt another embodiment of the invention, a2 compound claimed herein may be adminis-
tered in combination with an antilipidemic agent, for example, cholestyramine, colestipol, clofibrate,
gemfibrozii, lovastatin, pravasiatin, simvastatin, probucol or dextrothyroxine. _

in another aspect of the invention, a compound claimed herein may be administered in com-
bination with mare than one of the above-meniioned compounds, for exampie, in combination with

35 metformin and a sulfonyiurea such as glyburide; a sulfonyiurea and acarbose; nateglinide and met-
formin; acarbose and metformin; a sulfonylurea, meltformin and troglitazens; insulin and a sulfonyi-
urea insulin and metformin; insulin, metformin and 2 sulfonylurez; insulin and troglitazone; insuiin and

lovastating etc.



in corhbination with an a-glucosidase inhibitor, for example, voglibose, emiglitate, miglitol or acarbose.
In another embodiment of the invention, a compoqu claimed herein may be administered in
combination with an agent acting on the ATP-dependent potassium channel of the 8-cells, for
example, tolbutarrickesgitve nctamidend biizide hgtiazide bB EG+GYE820Nn repanimicewZboma et another
embOd'm%P&é&h%é@M&%&%g@rﬁQ’EQ&HEHQS%@HW%QS{&JQ%JA% aflminissd&Led.p combingtion with

nateglinide still another embodiment, a compound claimed herein may be administered in

combinatfBf Rith P anaRgpak |ﬁ5&i’é"f‘ﬁfﬁ°§6‘é%”8@&ﬁ?lﬁbu®%’ﬁw BN FPRYEIHAR B TSI SRR fine,
colestipolssibfibizeazgeinfibptaafil cvakteninfopravastigiresinarstatiranp rebirsd| sicdextothygoxine. 30 in
still aothgea@bedimaniietithieinvenkion, acommpoindaaimediheipilanayRenadninisierad in
combination WIEh nantlllholde ic_.agent for xamgle Ch? %}/raml e cole Qol cloflgrate

suc azosin, U razosin an o3in. purther. re nck gan
gemflbrozmdlovasfa(f1 pravastatin, simva {atir? trothyroxine. In another aspect of

the |nvent“?cﬂ'¥“‘é9&5‘n1_rﬁ61§€t?r&%ﬁﬁ6cf ’ﬁ‘éﬁ‘%@r?ﬁ‘?él?” B@Q’dﬁ'ﬁn%f‘é% ﬁ?%%ﬁ%tl%ﬁ%%%@t@l%n one of

the abovezmemtieaetbedmpounds, for example, in combination with 35metformin and a sulfonylurea

such as glyburidej; %UM%VJH&@%@BQsﬁ@@@%@ﬁ@%gmm@u@ﬂ@f%p&@m@b@&aﬁ%o@enanﬁbéﬂetformin;
asulfgnyluregltwgtfor nand troglltazone Insulin ndasu ton Iéjrea ins | |Prmln insulin,

[ @XErases neo ove-menfio
metformln and a su fon urea,; insu il an@?roé)lltazone noaiin andﬁovgs%a In, etc?

Furtherm@@r%@@hﬁﬁ%ﬂﬁﬁﬁﬁ%ﬂ%%ﬂﬁ'ﬁwﬁé%‘ﬁﬁ‘i‘ﬁi@%ﬁ’éﬁ%ﬁé@‘ﬁ%mﬁ%ﬁiﬁ 'Wiﬁ’?ttﬁ’ﬁe or more
antihypertensive agentsaioxata pleseofrasdiiypertinsiveyagemtisaredibiockersstich @y atprénolol,

atenolol, tipglolpindoble @@B@&%Qh@[}ddﬁ}ﬁ@%ﬁmnﬁ@% (RRSHEHEOSIRERAVRLIRG L0 RHNSInhibitors
(0]

such as benaz%prléccagtc%%% ,ena a[%rll sinoprit lisinopril, quinapril and ramipril, calcium channel
Sblockers Stdh a8 edlplne r1‘eﬁoagp|ne nicardipine, isradipine, nimodipine, diltiazem and verapamil,

and &blockers sutHBE HORa¥08M? (PAPIRIRIERF I I REFEEHY SR IBIRIH BE SN ah i made to
Remingtonnd teniScie asenarehRiacticedatiR hestacy rdifthbHdittone£8ennéro rbdsuMaclciRublighing Co.,
Easton, PA,1895,ishpwldbe dundersingdithatanvswitable combination. ok GampamAds.according to

the inven- 10tion with dlettarld/%r exercise, one or.mo (hmof the apb gve mentlon 'c? compounds and
optionally TR SIS BHEFS BREL HslAEES T ConSiderSd 10 BE Wit the scope of the present
invention. THergsmseuras o Pt sRevErnineTifie ATRTE): By envarmanadsidiAteraedeneat any
anertomersraseepanated, ipera«r ipatrialliapuniied prantiomensotdacemis mixibiesthercafare

included withindhe;scope Qfihe e, dnkihermore, when a double bond or a fully OF partially
saturated ring sys m or more th?n one center of assyphmetr yora ond wﬂQ1 res rlctgg rotatablllty is

present in the mol Péeal ré\i;% r%ré?éso encompasse armaceutically acceptable sa ts ot ihe present
compounds. Such salts include pharmaceutically accepiable acid addition salts, pharmaceuticaliy ac-
ceptabie metal salts, ammonium and alkylated ammonium salts. Acid addition salts include saits of
25  inorganic acids as well as organic acids. Representative examples of suitabie inorganic acids include
hydrochioric, hydrabromic, hydraiodic, phosphoric, suffuric, nitric acids and the like. Represeniative
examples of suitable organic acids inciude formic, acelic, trichloroacetic, trifluorcacetic, propionic,
henzoic, cinnamic, citric, fumaric, giycolic, lactic, maleic, maiic, malonic, mandeiic, oxalic, picric, pyru-
vic, salicylic, succinic, methanesulfonic, ethanesuifonic, tartaric, ascorbic, pamoic, bismethylene sali-
30 uyiic, ethanedisuifonic, gluconic, citraconic, aspartic, stearic, paimitic, EDTA, glycolic, p-aminobenzoic,
glutamic, benzenasulfonic, p-toluenasulfonic acids and the like. Further exampies of pharmaceuticatly
acceptabie inorganic or organic acid addificn saits include the pharmaceutically acceptable salts fisted
in J Pharm Sci 1877; 66: 2, which is incorporated nerein by reference. Examples of metal salts include
lithiurn, sodium, potassium, magnesium salts and the like. Exampies of ammeoenium and alkylated am-
35 monium salts inciude ammonium, methylammonium, dimethylammonium, timethylammaonium, ethyl-
ammoenium, hydroxyethylammonium, diethylammeoenium, butylammonium, tetramethylammonium salts
and the ike.
Also intended as pharmaceutically acceptable acid addition salis are the hydrates which the
present compounds are able o form.



may be formed. It is intended that any diastereomers, as separated, pure or partially purified
diastereomers or mixtures thereof are included within the scope of the invention. Furthermore,
some of the compounds of the present invention may exist in different tauto20meric forms and it is
intended that any taAQFRSIGHEPEFASS WATAS ARPESHPOIRIL SFEPEE D ForPM PR FURRSE viithin the
scope of iHieapresent invebiianmay be Thsopraseatintantisrvalscensoimpasses phratmace wically
acceptahle. salts Obibed) esRRLARARREURIS SHEMH SRl Iaciude Rhnraacesticalyacceptable acid

addition salts, pharmaceuticall acc%%)table metal sa#ts amm niu%gad G%Irlé%av}edog%gpnéum salts.

Acid addition saltsIReRITESAE T SBRbRyaRIE acids L well A8 organic acids. Representative
exarfiples@fsstitadine MeifganiesidideiniitrrarmdERIBH RERbbrERtiE MYaFAGHRSCPRG8PRoTiC,
sulfuric, nitrigeids mnd; thielike = Bepresentativesexanptes of suitable organic acids include formic,
acetic, trichioroacgfiG, tHflor ARG elic RERIQRIGRANZQIEHSIRPARIC. SIS, fmaris, dlyaaliradactic,
maieic, malic, malonic, mandelic, ?xalic,gicrg)c,rﬁ)‘x{ \Q >y S%hC Iigé %uT%%i: igbgpn?gh%r#%%ul %pica,cgl_
ethanesulFgHTE 2 IaRHPRE B CBFRIE ARG BBt Tene Bar= 30 cyiic. ethanedisulionic. gruconit,
citraconicydgspartistrsesaric, gsantiticLE DTN UK eBlies prariRRstisiysivey Rithrec SBHASFRYABNIC,
p-tolgeneghifpnie agigly ans thekke vruithenexampiesofpbarindteuticalls acoeptatitenhprganic or

organic agig.aqdition salts inchide the ahammageutically aceeriafle.salisdistacking- BharmeSei 1977;

661 2, which Is incorporated herein b%{;fe nce. E&mples of metal salts include lithium, sodium,

potassiurt SHEGH ST EaRE aid e er.d'E“x“céer\H?)TES 6f ammonium and alkyiated am- 35 monium salts
include ammoniuffisietiamasosaeTBRteH RARAMBITRANC H FNEEIRFRETEA Pdthyl-ammonium,
hydroxyethylammosisiming st plarmreenitemdaityba smmpotiitienistetearetindaimmatviuty satisvnd the like.

A'S%Ptefé%%%ﬂ%&@ﬁmgﬁswml'Maﬁﬁggmptesaﬁ&mﬁmﬁ@awﬁmmy@ﬁ@@eatwnm&h@present

compounds are able to form. 11 The acid addition stalts gn?% be obtained as the direct products of
compount&yiRILERSSRIE FSRRITRASTS therH &8 BRYBHIS 15" Ei%80lved in a suitable solvent containing

the appropriate acid, and the salt isolated by evaporating the solvent or otherwise separating the salt
and solveRtARMACEUBEMpBGINMICS! tHépresent invention may form solvates with standard low
molecularyeightRsaiNenissising iBetiaps-welkreny todhe persomskiled intheamasuebunplvates
are also t%ct?:golgar‘giedcearrsrkorgd a&gefgl SV\{!I'It Q\%Q}ép g‘m%?é) RE nQJP?Q@ BSE?: . gx&é}ﬂ%@auﬁcal C-E%égi\égrqg'on also
encompasses prodrugs 5fthe preserit compounds which following administration undergo chemical

convi8rsioACEy et RHBRFAERR S BafBre e MR SRR PSRN &5 OGRS QRS LR Bneral, -
such prodwsgjssdtberrictioncadiedvitvesefitimsresartsenygouitdt@vibiehizatricegdilsednvertible
in vivo intedhe teqiired-eamperng:ef the: fasandad »Convensional prasedures fapiheselastien and

preparatioga%%iéﬁg\lg géodr%gsga%rig%ti\@%are described, for example, in Design of Prodrugs, ed.: H.
Bundgaard, Elsevier, 5. This Irvention also encompasses active metabolites of the present

compounds. ComBiIm§HRESGHRBreeBPISERRIRILET SRRBEoRIN e tRist i G HEFRI B4y also
with 25oneutsimroreef theindivielusl chamisrbedowy restats. vfeaHeckatoelinterscasdititgresent

invention keslaies o alkRassible cembingtions.efisaid enkadimentsuand alaiManscus, intramuscu-
tar, intrathecal, intravenous and infradermal) route, the cral route being preferred. it will be appreciated
that the preferred route will depend on the genaral condition and age of the subject to be ireated, the
nature of the condition to be treated and the active ingradient chosen,

30 Pharmaceutical compesitions for oral adminisiration inciude solid desage forms such as
capsules, tablets, dragees, pills, lozenges, powders and granules. Where appropriate, thay can be
prepared with coatings, such as enteric coatings, or they can be formulated so as 10 provide conirolied
release of the active ingredient, such as sustained or prolonged release according o methods wetl
known in the art.

35 Liguid dosage forms for oral administration include solutions, emulsions, suspensions, syr-
ups and elixrs.

Pharmaceutical compasitions for parenteral administration include sieriie aguecus and non-

aqueous injectable solutions, dispersions, suspansions or emulsions as well as sierite powders 1o be



PHARMACEUTICAL COMPOSITIONS The compounds of the invention may be administered alone or
in combination with pharmaceutically acceptable caggiers or excipients, in either single or multiple
doses. The pharmaceutical compositions 20 according to the invention may be formulated with
pharmacesativatijugcde piaidargatrises o thtrertdispewehayianiy othePRpovnesidiis nsighehexcipients
in accordapcawith onvenriionaldeshpiguas tsuiskoss shesedissioseehibiRemington: The Science and
Practice of Pharmagy, 19t Ediiam. Geana) %sﬁﬁ'c Mé&%@’&%ﬁ@é{‘dg (0x GAMEHs PhurleOg I e
pharmaceutical comp05|ﬁons may be spemﬁcal y %ormuLia ed for a r%lnlstratlon by any 25suitable route,
such as tHe"BRAfs &8P RASAFSPYIRRSISRAF topical (including buccal and sublingual), transdermal,
intracisternal, intrapgpiteneal dvsggnal iortparagecdliGncibding 80btusanedds, mitkgrhohcwiaghintathecal,
intravenoys apdibiadesmabldaute: theialsouiekeiaayRiekaise: dhyvihbenarpsesiaied faf the
preferred 1aute oyl depenaendne gensialaendiian anaAde Al sublert lofelaqied. g pature of
the conditfon to be treated anrag{ 2 active ngredient chosen. é(?ﬁharrﬁaceutlca compositions for oral
administrdfiérifiefudecsonRat 88%3&5@’%H’?\%eégEﬁoﬁstQ?aB%‘ﬂH@%‘E%&Bf@’[’?ﬁ%%@é@?ﬁﬂ%ﬁoﬁﬂéﬁ@%%, powders
-and granuies, WheterapprepriatedtiveyoCae bopre pastet viith recatings, suethas énrtericioatings, or
they gan he fermisaied spamiehayvide-contoliedisalensepbihaaalivadagrediert sueh agreustained
or prolonged release according to methods well known in the art. 35Liquid dosage forms for oral
administration include solutions, emulsions, suspensions, syr- u_?s and elixirs. Pharmaceutical
compositions for pEIeETAPEIMMAFANGIT RIUVER RS0 EBU SRRy R IR hiBe YR
solutions, thisperdiens; suspeAsions ang mMuskmengaswetkasistestaowders todoe idh2sregafastituted in

sterile injeglaple salutians hLisReEIPNSDHGRIMUSS, DEReS iNsctable iy pratians e Also: e

undergtood as beja%% within the scope of the regen{tgirgven ionb Otheg Suitable a inist{ation
% Lﬁo abgut m8 and more preferahy ro% abour 0.bm ?a o%t g0 {nga 3 corfmoun o & Sait of
forms’include suppositories, sprays, ointments, cremes, ae s, Inhalants; dermal patches, implants etc.

5A typical Shel dersaesid aem T apiger bR aBEaIONata s BHBTHCTO0 mg/kg body weight per day,
preferably from abpettfredideiabaut Shangéigtedyoneightpecaayrandsmarepiedetsbhdfromtabout
0.05 to abqyt 10.matkghody weightRehdak adimipisieiacdn e HoMPLL-deses-Sueh as from 1 to 3
doses. The exact dﬁ&ga%e will del%eﬂ,d .ueoré. tha ?g%%uer%g a}mge@gsd% g{ragsmhnlts,tggélgrné the Sex, age,
weight and genera DRAMEHEF thé Su]BJSE Wreite ,?ﬁe ature and severity of the condifion Lotreated
and &Ry comrasHiltalit ieuibe iR iPohlBEe SRR FERrCadirealbi o fieart. The
formulationemayconvenigint yvberpresenteddroithi thosage formidyy=nmethads kmotienaioy, such

salts are prepared in a conventional manner by treating a solution or suspension of the fres base form
of 2 compound claimed herein with a chemical equivaient {acid-base equivaient) of a pharmaceuticalty
acceptable acid. Represeniative examples of relevant inorganic and organic acids are menfioned
25  above. Physioiogically acceptable salis of a compound of the invention having a hydroxy group in-
clude the anion of said compound in combination with a suitable cation, such as scdium or ammonium
ion.
For parenteral adminisiration, solutions of the novel compounds of the formuta | in steriie
aqueous solution, aguescus propylene glycoi or sesame or paanut oil may be employed. Such agusous
30  solutions should be suitably buffered if necessary, and the liquid diluent first rendered isotonic with
sufficient saline or glucose. The agueous solutions are particutarly suitable for intravenous, inframus-
cular, subcutaneous and intraperitoneal administration. The sterile agueous media empioyed are ali
readily available by standard techniguas known to those skilled in the arl.
Suitable pharmaceutical carriers include inert soiid diluents or fillers, sterile aguedus solution
35 and various organic solvents. Examples of solid carriers are lactose, terra alba, sucrose, cyclodextrin,
taic, gelatine, agar, pectin, acacia, magnesium stearate, stearic acid or lowar alkyl ethers of celiviose.
Exampies of liquid carriers are syrup, peanut oil, olive oil, phospholipids, fatty acids, fatty acid amines,
polyoxyethylenas or water. Similarly, the carrier or dituent may include any sustained reiease material

known in the art, such as glyceryl monostearate or glyceryl distearate, alone or mixed with a wax. The



those skilled in the art. A typical unit dosage form for oral administration one or more times per day,
such as from 1 to 3 times per day, may contain from0.05 to about 1000 mg, preferably from about 0.1
15to about 500 mg, and more preferably from about 0.5 mg to about 200 mg of a compound (or a salt
or other @&avazna thR ceoasises fisrmadiovenbicturingactheninoeriton the forRde paireiteral routes,
such as ipieanepousaintaibeeak hkramusculan anstisimdanatministsalies:y ypicaigonasase.of the

order of aaut hall e dose Grplaved ik oral AdmINISHANan, asy%%mﬂ.%nglgb%fpmmy&m@ are

generally utllized as the free substance or as a phar- 20maceutically acceptable salt thereof, One

example {892 ET S FEEREAPBNA ESNFFELHE IVIAG a free base functionality. When a compound of
the férmula | contairsuifree Baserfrsetionaditfiosaclesizlfsrare! prepaisgdtion anep hvermisnideanner by

treating aysehdtior ey sleRERsIRNIGE thesfres kase fermiahaLompaunthelaimashereiavilh ia chemical

equivalent (agd-igse, aqaIsN of 2 BliaRRAseRicalY aceaniahls 4G S epieseniallys exaiples o

relevant i?‘norganlc and organic acids are mentioned 25above. Physiologically acceptable salts of a
compountf 6f%h‘é%€éﬁtﬁ5?“ﬁ%\ﬁﬁ§%%’ﬁfﬁw GrATH TR ERIE HiE Sition 6t St TR ©
combinatierianithod iBuiteisialgation, such as sodium or ammonium ion. For parenteral
admigistration, sokyigns ef-tbeineye! eompostrasiatdhe: feranilad-instenie RadeensiSekiionm agueous

probylens. givealor.sesalne, o REAN QLAY RS SMBIPKEd, SUE-AGHERYS,20spliipns should be

suitably bu it necessary, and the _liquid diluent first rendered isotonic with sufficient saline or
glucose. FREWY B SHIHBIT K8 parfituldhy Suitspié 1o itraven sas wrift antiscaidr 2481k utaneous
and intraperiterieatat ivristratision They stefil§afureotfs swediacemployediage s cadilycavaitatde by
standard fgebnifuRsknandodhage-skiledrimnthe abusSuiiriesphaimasedligah carriers include inert
solid diluents or fillers, sfef "%t%‘ﬂ%}?%%‘%@g{%%aﬁéd_%?go}é%ﬂ%%%%a?%%g' s QRIS EXAIIRIGS of solid
carriers are lactose, terra alba, SUCrose, CY odextrin; talc, gelatine, aga?, pectin, acacia, magnesium
stearate, SHEAFRYERET SMEWeT DRABIHEFS BF EFIREe SEX AT FEHRHIUTT Ettiers arP Y RiH-peanut
oil, olive ciisshosphytipits; fattyeticids nfatty avikdimlitRRsHokoRkyethiie nes siuvater Bimidamys-the _
carrier or %@%ﬂ%ﬂ@ﬂﬁg@ mﬁs@t@m@@émgmg me}]@@.abxkngrﬁﬁ&ﬂiﬂghea@ﬁ&me@s@?wﬁryl 3
monostearate or ery| distearate, alone or.mi th a wax. rmaceutical compositions
oo bih&%Fﬁ?@l{ﬁ%ﬁﬁi&@%ﬁ%‘ogan%rg%ﬂﬁ%%%m%?ﬁﬁ#&%ﬁaﬁpﬁ%ﬁhﬁ%ﬁ? I ceptale
carriéts afBfRe FEGINFAURRIRRTETEE P AR G dosage forms suitable for the disclosed routes of

administration. ThéderiratldEarsmayctnserientbitve prissentedtion vmy dosage: themobypmetlvdds
known in the BrhatPhadmameish A Waliensat aniesarhipvealian sitablefonial admigistration
may be pr sented as disncrete units §HCQE%% Scc%ggli §h%rfégeblgtns each containing a predetermined

]pn‘ siances CnNosen gmaon 8 | .. .
amount of thie active ingredient, and which may include a stitable excipient. These formulations may

be in the form of gHFdel"8 CYFRAUTES, &S YURHIGH G SGSPRIREO iR RMATUEBNE A% Ao affsous
liquids or asanwiilHinewatercessamter-in-oil liquid emulsion. 10If a solid carrier is used for oral
administration, the preparation may be tabletted, placed in a
All references, including publicaiions, patent applications, and patents, cited hersin are hereby incor-
poraied by reference in their entirety and to the same extent as if each reference were individually and
specifically indicated to be incorporated by reference and were sef forth in its entirey herein (to the
30 maximum extent permitted by law).
All headings and sub-headings are used herein for convenience only and should net be cob-
strued as limiting the invention in any way.
The use of any and all examples, or exemplary language {for example, “such as"} provided
herein, is intended merely fo better illuminate the invention and does not pose & limitation on the
35 scope af the invention unless otherwise claimed. No language in the specification should be con-
strued as indicating any non-claimed etement as essential to the practice of the invention.
The citation and incorporation of patent decuments herein is done for convenience only and
doss not reflect any view of the validity, patentability, and/or enforceabiiity of such patent documents.

The mentioning herein of references is no admission that they constitute prior art.



hard gelatine capsule in powder or pellet form or it can be in the form of a troche or lozenge. The
amount of solid carrier may vary widely, but will usuglly be from about 25 mg to about 1 g. If a liquid
carrier is used, the preparation may be in the form of a syrup, emulsion, soft gelatine capsule or sterile
injectable liquid, suelsiadranvaylieoussr FdnequetusHigicesuspensioiirodelutionait 5i yasical tablet,
which may-ee-preparediy conuemianal tabletting techniques, may in the core contain 5.0 mg of a

d of the invention. 67,8 | P - 31.4 mq of cel T I
compenn of e 04elios AP HAGESN RheCil T8 M gbcton et

(Avicel), 1.0 mg of Amberlite, .e., crillin potassium NF, ta
Haas) andREG AR SRE4IE PR BRTIEEE PWRAPACRBIHAY: of approximately 9 mg of hydroxypropyl
methyilceliulose and approximately 0.9 mg of Mywacett 9-40 T (being acylated 20monoglyceride used
as plasticizgs ol Coatipa) are oretEgBsikeg ot BRamacsuiGakigRRIOSItion of this invention may
comprise the compound of the formula in combination with one or more further pharmacologically
active substances, for example, substances chosen among those described in the foregoing.

Briefly, the. compounds of this invention can be prepared in a manner known per se or anaio25gous
with knowﬁwg’i&@es. All references, including publications, patent applications, and patents, cited
herein areheeechringe parated by seference mdhesrestretyaachirdiinasameexte ni=asikeach
reference yuere ingividyatyad speciically indicrigd i e ncoporated by feference andqyere set

forth in its entirety herejn (to the 30maximum extent permitted by law). All headings and
sub-heacH 8 B S BRER@in TEP LB LR G, S SN T B AMEL B e A e
invention fgSgnEa§PectosThRy USSP Srijragioy B ExdrhplEs, brassasiintinpiahGbadedtoicexaiite,
"such as"ygrovidediiemin,ids ixtaadedaarrelyyto:beties illuminate the invention and does not pose a
limitation on the 3%seape.of the.iventiannlessoiberiseplalned: Nolrnguage,in e speeification
should be con- strued as indicating any non-claimed element as essential to the practice of the
invertion. 9°1® W 4R8I &R corporation of patent documents herein is done for convenience only
and does not reflebiingoeiin wEthe srifisiy) satarrabibey cafl M-trforceeibiiey. ShEisdh)saaven
documents; g4e paertiosingoheinroidiefesencesiisnoiadnyssipnthat-taay-censiuteiprior art. 14
Herein, the word "comprise" is to be interpreted broadly meaning "include", "contain" or "comprehend"
(vide, EPQ's guidelines C 4.13). This invention includes all modifications and equivalents of the
subject matt8FRIgifed in the claims appended hereto as permitted by applicable law. 5 The following
examples aié.offereddiyatay b lrshationg obbgdimitatioyr BXAMPLES:hiorida the example below,

the following terms are intende ; the following, general meanings: h is 10hour(s), kD is
kiloDalton(s), L is liter(s), M is malar; is milligram(s), min is minute(s), mL is
/\N/J\\\\ /iril

; | 2 HCi

v/N \/
Step 1
3-Chicro-8-piperazin-1-vipyridazine

20

Piperazine (20.0 g, 232 mmot} and 3 8-dichioropyridazine (34.8 g, 232 mmol) were mixed with 2-

butanone and heated at 82 °C for 18h. The reaction mixture was cooled to room temperature and the
25 pracipitated product filtered and washed with 2-butanone. The solid was redigsolved in DCM (250 mL),

filtered and the fiitrate evaporated. The solid was dried in vacuo fo yield 37.3 g, 81% 3-chloro-6-

piperazin-1-yipyridazine,

"H NMR (400 MHz, CDCls) 8 7.21 (d. 1H), 8.90 (d, 1H), 3.60 (m, 4H), 2.00 (m, 4H}.

30 Step 2
2-Chioro-6-(4~-cvciopropvipiperazin-1-vlipyridazine

3-Chioro-8-piperazin-1-yipyridazine (9.93 g. 50 mmol) was suspended in THF (80 mL), and water
(18.9 ml), [{1-ethoxycyclopropyhoxylirimethyisiian (17.423 g, 100 mmol), acetic acid (8.5 mL, 150



millili- ter(s), mM is millimolar, mmol is millimole(s), mol is mole(s), N is normal, NMR is nuclear
magnetic resonance spectroscopy, DMSO is dimethysulfoxide, THF is tetrahydrofuran, CDC13is
deuterio chloroform, and DMSO-d6 is hexadeuterio dimethyisulfoxide. Briefly, the compounds
of this inventimnzcandiprepacedromantaes gritbvnrpe) serordirdl GhEguKs witlakheaias procé&sses.
NMR spegirq é{Me’é%i\'i@:%er@ﬁQ\@H ﬁ@&%egné%eéﬂgga@mrmmmqmmwa@ WREEQIMERIN parts

per millio )down fi etrameth Isﬂane as |nter | refere standar
3-(1,3- Beﬁé oxoaf% ?8 %1 cFo Poﬂﬁ perazm ﬁ? y%%a\&an%a d%@%‘?’?g r%ndt‘ﬁiﬁ@% HO 20 Step

1: 3- Chlor@a@lﬂaémwma@o%)ﬁaaﬁ% D HFEHR AR BT OB P RRU PP RN OO HEER e (34. 6
g, 232 mmel} weiresmibiedawitaRsthlitandoe armbhisdtet aeB2€ fordl&hs The, @&etion mixture was
cooled to raqpmiepeiaturemnd hedtpregipkaieipieguctfiliarad andvashed wih@-bitaoase. The
solid was redissolved in DCM (250 mL), filtered and the filtrate evaporated. The SO|Id was dried in
vacuo to )}lnélcf 7.3 0, 81% 3-chloro-6- piperazin-1-ylpyridazine. 1H NMR (400 MHz, CDCI3) 57.21 (d,
1H), 6.90 (d, 1H), 3.60 (m, 4H), 3.00 (m, 4H). 30Step 2:

3-Chloro- &;(ébeyclonropvlmperazm 1-vbpyridazine 3-Chloro-6-piperazin-1-ylpyridazine (9.93 g, 50

Bl L ne{a&e;rz@»& %mf)da&ﬂaez&mgm%@@éopyhgxyltrlrzeggyls%egn
g, mmoJ), acetic aci sodium cyanobo g,

mmol) Werge%&? Cé(PrlﬁB(PﬁP’e Wastha e {gfr@@ 8r216h SO ven S rerﬁ%r\{/re |?16?\3/yac£ugo%ggn8 the

remalnder@ﬁ?éﬁrmﬂﬁt@@w@@@W%n@%ﬁt@ﬁ@‘é%&'Sﬁﬁ@‘ﬁ%‘ﬂv@é@ﬂ]ﬁ%‘@@%@@ the8tganic

phase wasseparatedmnmashec witkeavate nagt shied eaemagnesiopansulghldtéhirepgorationzanevacuo
yielded 3'%%@6@&%’(@@%95@@%@5%&%9%@Q%Ztiﬁ!?cure was heated to 80 °C for 18h. The precipi-

o

15 tated product was filtered and washed with acetonitrile and water, and dried in vacuo. The solic was

suspended in mathano! (500 mL) and 2,2 eguivalenis of a 4M HC! in dioxane soiution was added. The
formed soiution was filtered, concentrated in vacuo and acetonitrile (100 mi) was added. The suspen-
sion was stirred for 1h, filtered and the solid dried in vacuo o yield 3-(1,3-benzodioxol-5-yh)-6-(4-cycio-
propyipiperazin-1-yljpyridazine as a yellow powder, 11.4 g, 86%.

20 "M NMR (400 MHz, DMSO-ds) 5 8.37 (d, TH), 7.85 (d, 1H), 7.65 (d, 1H), 7.62 (dd, 1H}, 7.12 (d, 1H),
8.18 (s, 2H), 4.58 (broad d, 2H), 3.30-3.75 (m, 8H) 2.88 (m, 1H), 1.24 (m, 2H), 0.82 (m, 2H}.
Microanaiysis for CigHaoN4O2, 2 x HCYL 1 x HO:

Cale: C, 52.06%; H, 5.82%; N, 13.48%;

Found: C,51.81%; H,5.85%, N, 13.57%.
25

No mutagenic activity has been found for 3-(1,3-benzodioxol-5-yl}-6-(4-cyclopropylpiperazin-1-ylj-
pyridazine dihydrochloride. Furthermore, In tests with mice, this compound has a reducing effect on
the intake of food.



5as a solid which was recrystallized from acetonitriie to yield the product, 8.18 g, 69%. 1H NMR (400
MHz, CDCI3) 67.19 (d, 1H), 6.90 (d, 1H), 3.60 (m, 4H), 2.73 (m, 4H), 1.65 (m, 1H), 0.48 (m, 4H). Step
3: 103-(1.3-Benzodioxol-5-v1)-6-(4-cyclooropvibinerazin-1-vhovridazine dihvdrochloride
3-Chloro-6-(4-cyclopropylpiperazin-1-yl)pyridazine1.0 g, 33.5 mmol), acetonitrile (100 mL), 1M so-
dium carbonate solution (100.5 mL, 100,5 mmol) and bis(triphenylphosphine)palladium(11)chloride
(1.17 g, 1.67 mwmg!l) were mixed and degassed in vacuo under nitrogen.
3,4-Methylenedioxybenzeneboronic acid (8.34 g, 50,3 mmol) was added and the mixture was heated

to 80 C for 16h.,.T recipi- 15ta rodyct was filtered and washed with acetonitrile and water, and
dried in vacT’lL]og. h%%s%]izé) V\i/%{(séIT gflj E_egﬁ%éc ‘#ﬁ%"eﬁiﬁ%ﬁ%ﬁ?ﬁg'ﬂﬁyaﬂﬂz@?z YqbiPIRmESHECAN Hel in
dioxane sof#EraRiEssatiqesev#e fentefd solution was filtered, concentrated in vacuo and acetonitrile
(200 mL) was added. The suspension was stirred for 1h, filtered and the solid dried in vacuo to yield

3-(1,3-benzodioxodripytidtddeayioipiorapiipi perazim thyl yoyridar nergeagellow powder, 11.4 g, 86%.
201H NMR (400 MHz, DMSO-d6) 5 8.37 (d, 1H), 7.95 (d, 1H), 7.65 (d, 1H), 7.62 (dd, 1H), 7.12 (d,

1H), 6.15 (g, ?h&c@)rﬁ@o@@@gcgm%@t@c%?ﬁ‘?’{%e%@'gga(erB&yu}Fc%r%%%%Btﬁl%)é%sgg é}m, 2H).

2
Microanaly&Eyépg%?%FEiHZONmz, 2 X HCI, 1 x H20: Calc:C, 52.06%; H, 5 Y0, Found: C,
. 0,

51.91%; Ft; [9%3%879%. 25 No mutagenic activity has been found for

3-(1;3-benzodioxol-5-y1)-6-(4-cyclopropylpiperazin-1-y1)- pyridazine dihydrochloride. Furthermore, in
tests with rhid&StAREEHNSARSErHias @ reiudinghetiioton it dkthofrfouthydt S CLAIMS 1.
3-(1,3-Benzodioxo1-5-y1)-6-(4-cyclopropylpiperazin-1-yl)pyridazine or a pharmaceutically acceptable
salt or solvat@tiberenioudd Heedompruy acee gisgsangaiains, Whersinthesehvaisdsasydrate. 3.
The compq&m@%%ggﬂ@ﬁ&% t]m%%%rgethe Pharmaceutical acceptable salt is the dihydrochloride

salt. 4. The compoundaccording to claim 2, wherein the hydrate is the monohydrate.

6. A combination of a compound of any one of claims 1 to 5 and one or more further active
substances.

7. The combination of claim 8, wherein the further active substance is an antiobesity agent
or an appetite regulating agent.

8. The combination of claim 7, wherein the further active substance is a serotonin re-uptake
inhibitor, which preferably is fluoxetine, paroxetine, or citalopram.

9. A pharmaceutical composition comprising a compound of any one of claims 1 to 5 or a
combination according to any one of claims 6 to 8, and a pharmaceutically acceptable carrier
or excipient.

10. The pharmaceutical composition according to claim 9, comprising from 0.05 mg to 1000
mg of the compound.

11. A compound according to any one of claims 1 to 5, a combination according fo any one
of claims & to 8 or a pharmaceutical composition according to claim 9 or 10 for use as a

medicament.

12. A compound, combination or pharmaceutical composition according to claim 11 for use

in the treatment of obesity.



5. The compound according to any of the preceding claims, wherein the compound is in the form of the
dihydrochloride monohydrate. 6. A combination of a compound of any one of claims 1 to 5 and one or
more further active substances. 7. The combination of claim 6, wherein the further active substance is.
an antiobesity agent or an appetite regulating agetéia 8. The combination of claim 7, wherein the

further active substance is a serotonin re-uptake inhibitor, which preferably is fluoxetine, paroxetine, or

citalopram. 9. A BB aBRGAIRACRIREREIRNERBRLISG.AomBaNd of sy ane.of claims L to S or a

combination acc%rgpﬁcga'ggqsag){ ope of cr)ﬁalms 6 to 8, and a pharmaceutically acceptable carrier or
excipient. 10 The pharmaceatical & %@ﬁﬁ%ﬁ'%@@?ﬂﬂ?@'?B%EP@EBWﬁﬂéiﬁ&“ﬂ%ﬁ‘i &P08r#§ to 1000

mg of the ORI afE Masiapeiiarhebedimend degione of claims 1 to 5, a combination according |
to any one of claims 6 to 8 or a pharmaceutical composition according to claim 9 or 10 for use as a

medicamertt. AZ:of paMpOtihicarobIRARARsdRDREENAERIIIERILEOSBRITILgRAGSAI diNgia,claim 11 for
use in the q%ggg%@gggggi%pp]egg c}r%h@ir%%%t%%ao@a'ﬂﬁound according to any one of claims 1to 5, a

combination according to any one of claims 6to 8 ora p Armaceutical composition according to claim
9 or 10 for %e manufacture of a medicament for the treatment obesity. 14. A compound, combination
or pharmacgufici E8hiSERSHSLRAARIHIBA P ARRNELAFRIRE ih ith e St sEegrgsteoor the
induction cfrsatiesyof ¢i8inzs Gsie fc eopoanel et ardingditianyconeing tadmmloter3,0%&aRbination
according {RsAl00R of l7EMT SR B APLHTRASRIISAL SIRBS AN AREALHINAIR GRIm 9 or 10 for
the manufacture of a medicament for the suppression of appetite or the induction of satiety. 16. A
compound, gompination or pharmaceutical composition according to clai m 11 for use in the treatment
of depressfogh .m%)é%&&gg?ocfgg' %g‘%%guoﬁd) CSame ct) SHUPSRELE Rp5Rring 18 gaip cbhidinsfon
according 18 BRYEHEBHAEAMIEHPS or a pharmaceutical composition according to claim 9 or 10 for
the manufacture of a medicament for the treatment of depression. 17 3- (1, 3-BENZODIOXOL-5-YL)
-6- (4-CYCLORRERY bk RIREBRAG| bbdordiny B 4 RIDAZINER TS 198 6TS ANBInS ik AR G RID ITS USE
AS HISTANHINGd L8 REGEP; 1ST.5 . . .
3-(1,3-Benzo%|i?xq1-5%1 6%%(:?{% ﬁﬁ%ﬁgﬁ@r&&ﬁﬁﬁ%@ﬁ%‘?ﬁﬁéﬁﬁ% Csi,eff;fﬁ]sQa(r)lroﬁgoflc\’/'ﬂat{'ees thereof, (1)
A Cant SRR dr At eted JaHAsFRiaceutical compositions. 10

having histAmine Hea



20 (No suitable figure)

17

3- (1, 3-BENZODIOX0L-5-YL) -8- (4-CYCLOPROPYLPIPERAZIN-1-YL) -PYRIDAZINE, ITS SALTS
AND SOLVATES AND ITS USE AS HISTAMINE H3 RECEPTOR ANTAGONIST

5 ABSTRACT

3-(1,3-Benzodioxol-5-yi}-6-(4-cyclopropylpiperazin-1 -yi)pyridazine and salts and solvates thereof, (1)
having histamine H3 antagonistic activity can be used in pharmaceutical compositions.
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{No suitable figure)



