
(12)INTERNATIONALAPPLICATIONPUBLISHEDUNDERTHEPATENTCOOPERATIONTREATY~PCT) 

(19)WorldIntellectualProperty 111111liiiIliii111111IIIIIII1111111IllIllillI11111NIINI 
Organization 

InternationalBureau (10)InternationalPublicationNumber 

(43)InternationalPublicationDate WO2022/153042Al 
21July2022(21.07.2022) WIP01PCT 

(51)InternationalPatentClassification: K~PKRKWKZLALCLKLRLSLULYMAMD, 
A61K31/433(200601) A61P9/OO(2006~01) MEMGMLMNMWMXMX§MINANGNINO, 
A61P3/OO(2006~01) A61P13/12(2006.01) NZOMPAPEPGPUPLPTQARORSRURW, 

SASCSDSESQ5KSLSTSVSYTHTJTMTN, (21)InternationalApplicationNumber: 
PCT/GB2022/050054 TRTTTZUAUGUSUZVCVNWSZAZMZW.  

(22)InternationalFilingDate: (84)DesignatedStates(unlessotherwiseindicatedforevery 
January2022(11.01.2022) kindofregionalprotectionavailable):ARIPO(BWGH, 

GMRELRLSMWMZNARWSDSLSTSZTZ, 
(25)FilingLanguage: English UGZMZW),Eurasian(AMAZBYKGKYRUTJ, 
(26)PublicationLanguage: English TM),Europcan(ALATBEBGCHCYCZDEDEL, 

EEESFLFRGBGRHRHUlIEISITLTLULV, 
(30)PriorityData: MCMLMTNENOPLPTRORSSESI,5KSM, 

2100352.0 12January2021(12.01.2021) GB TR),OARiJBFBJCFCGCICMGAGNGQGW, 

(71)Applicant: BETAGENON AB ESE/SEI~ Vlistra ' MLMRNESNTDTG).  
Strandgatan9B,90326Umcti(SE). S 

Published.  
(72)Inventors:EDLUNDThomas~Kungsgatan46B,90326 withinternationalsearchreport(Art.21(3)) 

Umcti(SE).WESTMANJacofrJonsundBlomsbcrg109, 
74497Jarl~!tsa(SE).  

(74)Agent:CARLINGDavidAndrew~PottcrClarkson, 
____ TheBeigraveCentreTalbotStreetNottinghamNotting

hamshircNG15GG(GB).  

(81)DesignatedStates(unlessotherwiseindicatedforevery 
____ kindofnatonalprotectionavailable):NEAGALAM, 

AOATAUAZBABBBGBHBNBRBWBYBZ, 
___ CACHCLCNCOCRCUCZDEDJDELDMDO, 
___ DZECEEEGESElGBGDGEGHGMGTHN, 
___ HRHUIDILN,111,ISITJOJPREKGRHRN, 

(54)Title:4-CHLORO-N-[2-[(4-CHLOROPHENYL)MFTHYLI-3-OXO-1,2,4-THIADIAZOL-5-YLIBENZAMIDEFORUSETIN 

Sam:1 

____________ ill 

- 'U 

S 

Cl 

o 0 8 12 16 20 24 en PlannedTimePointNumber 
Rn __________________________ 

Cl q ouret 
Cl 
0(57)Abstract:Thisinventionrelatestoanewmethodofactivating5'adenosinemonophosphate-activatedproteinkinase(AMPEL)to 
Cl 

treatcertaindiseasesanddisordersusingasaltof4-chloro-N-[2-[(4-chlorophenyl)methyll-3-oxo-1,2,4-thiadiazol-5-yllbenzamideina 
dose-efficientmanner.Diseasesthatmaybetreatedinthiswayincludetype-2diabetes.  
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4-OHLORO-N-[2-[(4-OHLOROPHENYL)METHYL]-3-OXO-1,2,4-THIADIAZOL-5-YL]BENZAMIDEFORUSEINMEDICINE 

FieldoftheInvention 

S Thepresentinventionrelatestotheuseofasodiumsalt 0 faparticularpharmaceutical 
activeIngredientinmedicineina 1~N 

dose-efficienLmannerbyactivating5'adenosine 

monophosphateractivatedproteinkinase(AMPK)andtherebytreatingparticular 

diseases.  

10 BackgroundoftheInvention 

AMPmactivatedproteinkiriase(AMPK)isaproteinkinaseenzymethat t three 

proteinSlibrUflItSandisactivatedbyhormonescytokinesexerciseandstressesthat 

diminishcellularenergystate(e.g 1 glucosedeprivation).ActivationofAMPKincreases 
E r 13 processesthatgenerateadenosine5'-t.rlphosphate(AT?)(e 1 g.,fatty-acidoxidation) 

thaL 
andrestrainsotherssuchasfattyaci&,glycerolipid-andprotein-synthesis N 

consumeATPbutarenotacutelynecessary~orsurvivai~Converselywhencellsare 

presentedwithasustainedexcessofglucoseAMPKactivitydiminishesandfattyacid, 

~J ycerollpidmandprotein-synthesisareenhanced. AMPKthus15 aproteinkinase 
t 

20 enzymethatplaysanimportantroleincellularenergyhorrieostasis. Thereforethe 

activationofAMPKiscoupledtogILICQSeloweringeffectsaridtriggersseveralother 

biological effects, includingthe inhibition cholesterol U ~ genesis, 

triglyceridesynthesisandthereductionofhyperinsulinemia.  

25 GiventheaboveAMPKisaDreferredtargetforthetreatmentofthemetabolic 

syndromeandespeciallyty~e2diaLetes~ AMPKisalsoinvolvedinanumberof 

pathwaysthatareimportantformanydiFferentdiseases(e~g 1 AMPKisalsoinvolvedin 

anumberofpathwaysthatareimportantinCNSdisordersinflammation(andresultant 

fibrosis),osteoQorosisheartfaiItireandsexuaIdysfunction) 

30 

AMPKIsalsoinvolvedinanumberofpathwaysthatareU incancer1Several 

tumoursuppressorsarepartoftheAMPKpathway.AMPKactsasanegativeregulator 

ofthemammalianTOR(mTOR)andk-rak-r~ pathwaywhicharekeyregulatorsofcell 

growtharidproliferation.Thederegulationmaythereforebelinkedtodiseasessuch 

ascancer(aswellasdiabetes). AMPKactivatorsmaythereforebeofutilityas I.  

cancerdrugs 1 

I 

H
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Theeffectsofthedysregulation Z N E 

01 AMPKIndiseasessucriasobesityinflammation, 

diabetesandcancerarediscussedinforexampleJeonS-MExperimental&Molecular 

Medicine(2016)48,e245.  

IthasbeenshownthatAMPKactivatordruas 

~p (e5g.metforminand4nchioromNm[2n[(4~ 
NI chiorophenyl)methyl]m3roxo4,2,4rthiadiazolr5myi]benzarnide(ice.wecompoundof 

formulaIbelow))areeffectiveattreatingpain. Dasandco~workersreQortthat, 
N 

fo~IowinglumbardiscpuncturepostinjurytreatmentinmicewithAMPKactivatordrugs 
reducesmechanicalhypersensitivity(DasVeta! 1 RegAnesthPainMed2OI9;O:t-5~ 

10 dci:iO~I136/raprn-2019-100839).SimilarlyDasandcoaworkersalsoreportthatearly 

treatmentwithAMPIKactivatordrugsreducesmechanical hypersensitivityIna 
N 

postoperativepainrnoueiIii mice(Dasv,~ N ~eg~nestrivain 2019;O:IE==6.  
doiAO.ii36/raprnn2OI9rIOOG5i).ThesedrugsalsonormalizetheMARKpathwayin 

thedorsalrootaangIion~AMPKactivatorsmaythereforebeusedinthetreatmentof 

r painparticulanypost~operativepain 

It:hasalsobeenshownthathepatic N mayberegulatedbyAMPK(Zhaoetal m 

IBiol.Chem~2020295: 12279-i2289)~ ActivationofAMPKinhibitsdenovo 
*s*r lipogenesiswhilepromotingfaLLyacidoxIdationQ3moxldation)intheliver. AMPK 

20 activationalsoreducesFreefattyacidreleasefromadiposetissueandpreventshepatic 

steatosis. I 

PharmacologicalactivationofAMPKintheliverwasreportedtopromote 
beneficialeffectsonmultipleaspectsofnon~aIcohoIicfattyliverdisease(NAFLD).For 

exampleactivationofAMPKwasfoundtoimprovencn~aicohoIicsteatchepatitis 
I q q (NASH)inbothmurineandsimiananimalmodels.AccordinglyAMPKactivatorsmay 

25 beusefuli.nthetreatment C 

AnexampleofanAMPKactivatoris4nchioromNm[2n[(4mchlorophenyi)methyl]m3noxo~~ 

I,2,4rthiadiazoV5~yi]benzamide(i.e.thecompoundofformulaI),whichwasfirst 

disclosedinWO2011/004162.  

30 

S H 
I .N :~ 01 1 

Ci 6 

AsanAMPKagonist(I.e.anAMPKactivator),thecompoundofformula1isusefulIn 

the is ofdisordersorconditionswhichareamelioratedbytheactivationof 

35 AMPKI N C 

Sucncompoundsmaybeusefulinthetreatmento~cardiovasculardisease 
(suchasheartfailure),diabetickidneydiseasetype2diabetesinsulinresistance, 

2 

0'NAFLDandNASH.
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non-alcoholicfattyliverdiseasencn~aicoholicsteatohepatitispainoploidaddiction, 
* p obesitycancerinflammation(includingchronicinflammatorydiseases),autoimniune 

I *1 N 

diseasesosteoporosisandintestanaldiseases.  
S Thereremainsaneedtoimprovethebicavailability r 

Di.activeingredientssuchas4~ 

chioromNm[2m[(4rchiorophenyi)methyl]r3noxonl,2,4mthladiazoln5myi]benzamldeinviva 

SQastoimprovetheireffectivenessinmedicine. TheInventorshaveIIOWfounda 

N thatsurprisinglyenhancesthebloavailabilitya'thecompoundofformulaI 

inviva.  

10 

Thelistingordiscussionofanapparentlypriorapublisheddocumentinthissceclfication 

shouldnotnecessarilybetakenasanacknowledgementthatthedocumentispartof 

thestateoftheartoriscommongeneralknowledge.  

r 1%) DetailedDescriptionoftheInvention 

2Z Accordingtoafirstaspecto~theinventionthereisprovidedamethodofactivating~ 
p 

nernonophospliat&activatedprotelnkinase(AMP1K)comprIsingadministering 
fromabout200toabout1000mg/dayofasodiumsaltof4nchloromNmE2nE(4m 

20 chiorophenyI)rnethylj->oxo4,2,4~thiadiazoV5~yijbenzamide in a pharmaceutical 

dosageformtoahumansubject.  

citheinventionarehereinafterreferredtoas 

Methodsaccordingtothefirstaspect r N * 

methodsoftheinveninona.h 

N AccordingtoanalternativefirstaspectoftheinventionThereisprovidedFromabouL 
200toabout1000mg/dayr 

orasodiumsaltof4~chIoronNm[2m[(4nchiorophenyl)rnethyl]m 

3~oxo~I,2,4-thIadiazol~5-yI]benzamideinapharmaceuticaldosageformforusein 

activatingAMPK.  

30 

Accordingtoafurtheralternativefirstaspectoftheinventionthereisprovidedthe 

use C fromabout200toabout1000mg/dayofasodiumsaltof4~chi.oroaNmr2mr(4a 

chiorophenyI)rnethyI]-3txo4,2,4~thiadiazoV5~yi]benzamide ~fl a pharmaceutical 
I dosageform1 inthemanufactureofamedicarnentfortreatingadiseaseordisorderby 

35 activatingAMPK.  

Itwillbeunderstoodthata'Asodiumsalt"isa N compoundconsistingofan 
.. N 'A assemblyofcat'onsofsodiumandassociatedanions.Accordinglythetermasodium 

3 

25
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salt of 4-chIcrc-N-r24(4~chlcrcphenyI)rnethyIi~3-oxo-I,2,4-thiadiazci-5

yI~benzamide"referstoacompoundcomprisingsodiumcationsandanionsof*4~chIoroa 

~ Forexample, 

asodiumsaltof4~chIoro~N42 
L d(4ChIOrOPheflYIPTletrWiF3mOXOmt,2,44hiadiaLOIm5m 

S yI]benzarnidemayrefertothecompoundof~ U 

niN 

Ct  ciiNNNN II 
N N 
NNNN N 

N 01 
NNNN 

'7 

whereinNa± rwresentsthesodiumcation.  

10 TheskilledpersonwillrecognizeNI whendissolvedinasuitablesolvent(e.g.water), 

thesodiumsaltof N~ 

yljbenzarnidemaydissociateintoitsanionicandcationiccomponents~ 

Throughoutthisspecificationstructuresmayormaynotbepresentedwithchemical 

15 names.Whereanyquestionarisesastonomenclaturethestructureprevails.Where 

itispossibleforthecompoundtoexistasatautomer(e.g~inanalternativeresonance 

form)thedepictedstructurerepresentsoneofthepossibletautornericformswherein 

the N N form(s)observedmayvarydependingonenvironmentalfactors 

assolventtemperatureorpH. Al1 ~automeric(andresonance)formsand 
N N 

20 mixturesthereofareincludedwithinthescopeoftheinvention 1  Forexamplethe 

N 

~x~N00C' 0i S N I CI 
NN / I 
N N I N N 

N N CI 0 

25 Fortheavoidanceofdoubtsodiumsaltsof4~chi.oroaNmt2mr(4achiorophenyi.)methyIis 

3txo4,2,4~thiadiazoV5~yl]benzamide are solid underambientconditions, and 

referenceshereintosaidsaltsincludeallamorphouscrystallinearidpartcrystalline 

formsthereof.  

30 Sodium salts of 4~chloro~N42 N~ 

L~ A(4ChIOrOPheflYl)meLhYlk3~OXO4,2,4~thiadiaZO 1 ~ 
yljbenzarnidemaybepreparedinaccordancewithtechniquesthatarewellknownto 

4 

followingtautomersareincludedwithinthescopeoftheinvention:
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thoseskilledintheam Forexam! N 

N i,2,4-thiadiazcI-5~yLjbenzarnide may oe reacted with sodium hydroxide, oran 

alternativesodiumbasecornpound~ Sai.tswitchingtechniquesmayalsobeusedto 

convertonesaltintoanothersaIt~ 

S 

Wherethesaltispreparedfrom4thlororNr[2 
~-[(4-chiorophenyI)rnethyI]-3txo4~ 

thiadiazoI~5-yI]benzamide, 4thIororNr[2~F(4nchlorophenyl)rnethyi]n3txod,2,4r 

thiadiazcl-5-yijbenzamidemaybepreparedinaccordancewithtechniquestriatare 

wellknowntothoseskilledintheartsuchasthosedescribedininternationaloatent 
N 

10 applicationWO2OtI/OO4i62~ThecontentsofWO2011/004162areincorporatedby 

reference.  

Thesodiumsaltof4nchIoronNnr2r[%chlorophenyl)methylh3noxonl,2,4nthiadiazoin5m 
.. 'iTtN I 

yI]berizamideisreferredtohereinaswesaltoftheinvention~.  
r 13 

ThemethodoftheU hasbeenfoundtobesurprisinglyeffectiveatI 
N 

(e~g~increasing)thebloavailabilityof4~chioro-N-~2<(4-chIorophenyI)methylj-3txo~ 
N 

t,2,*4-thiadiazol-5%yi)benzamide in viva compared to a metriod comprising 
administration0facomparableamountof4mchIoronNnE2~L(4mchIorophenyI)methyIjm3m 

20 oxont,2,4mthiadiazoIn5~yIjbenzaRtde In Lie free Lase form. improvement In 

bloavallabilitymaybedemonstratedbymeasuringtheOrnaxortheareaunderthecurve 

(AUC)followingadministrationofthepharmaceuticaldosageformtoahumansubject.  

Ithasalsobeenfoundthata comparablelevelofsystemicexposureto4-chloro-N-F2~ 
I 

~(4achIorophenyI)rnethyIJa3moxomI,2,4~thiadiazoim5~yI~benzamIdeehg.acomparable 
I N 

j * N 

aarnanistration ot a * N arriouri~ or 4 hloronNn[2m[(4m 
chiorophenyl)methyl]m3noxonl,2,4mthiadiazcln5myl]benzamideintheformofasodium 

salto'thatcompound1 Thefinding1~NI administrationofthesodiumsaltformcan 

enableareductioninthedoserequiredtoachieveaparticularlevelofsystemic 

30 exposureisbeneficialasuseinadose-efficientmannerreducesthelikelihoodof 

unwantedsideeffectsoccurring.Thesaltoftheinventionandpharmaceuticaldosage 

formcomprisingsaidsaltisusefulinthe,. N describedhereininasubjectin 

01=SUChtherar 

need r 

35 Inthecontextofthepresentinventiontheterm"freebaseif referstoaformof4r 

chioro~N-[2-[(4~chlorophenyi)methyI>3-oxo-t,2,4-t.hiadiazoI-5~yl]benzamidewhichis 
notinasaltform~ Freebase4~chloro~N42 .. N 

M~ -[(4-chlorophenyl)metrwi]-3~oxo4,2,4~ 
N 

thiadiazov5syKjbenzamidemaybedepictedasthecompoundofformulaI, 

5 

25 concentrationthereofinbloodplasmainariumansubjectcanbeachievedthrough
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S CI 
I 

01~7Ls;'~ N"' I 
i 

ThetermsOrnax"and"AUC"willbewellunderstoodbytheQersonskilledintheartto 
N N 

S referinthepresentcontexttotepeaKplasmaconcentrationof4-chIorcmN-r2-r(4~ 

chiorophenyl)methyI~->oxc4,2,4~thiadiazcV5-yi]benzarnide after administration 
N N (e.g~toanumansubject)andtheintegraloftheconcentration/timecurveforthat 

substancefollowingtheadministrationofthesaltofthe I ina N 

pharmaceutical 

dosageformrespectively.  

ic:~ 

Thusthemethodoftheinventioniscaoableofincreasingthebioavallabilityofthe 

compoundofformulaIinhumanscomparedtoamethodcomQrisingadministrationof 

thetreebaseformofsaidcompound. Bythiswemeanthat.administrationofa 
N pharmaceuticaldosageformcomprisingthesaltoftheinventionresultsinalarger 

15 systemically available fraction of 4achloro~Nmr2ar(4mchlorophenyl)rnethyIjm3aoxoa 

:1, in vivc) ccrr'ipared to administration a 

pharmaceuticaldosageformcomprisingthefreebaseFormofsaidcompound. The 
increaseI N I NI 

InweamountofthecompoundofformulaImatissystemicallyavailable 
followingadministrationofapharmaceuticaldosageformcomprisingthesaltofthe 

20 inventionascomparedtoadministrationofapharmaceuticaldosageformcomprising 

thefreebaseformofsaidcompoundmaybeatleastaboutIO~/o,(at.least)about2O~/o, 

about3QO/g~ E~-M 40%,about50%,about6001,about70%,about80%,about90%, 

300%(Le.4-fold),about350%,orabout4OO~/o(i~e1 54o1d) 

25 

Theimprovementinthebicavailabilityatagivendoseofthesaltortheachievement 

ofcomparablesystemicexposurethroughadministrationofareduceddoseofthesalt.  

(comparedtothedoseofthenomsaltformrequiredtoachievethatexposure),may 

bedemonstratedusingsuitablemethodsknownintheart. Forexamplechangesin 

30 thetioavailabilityandsystemicexrosurelevelsmaybeobservedLycomparingthe 

pharmacokineticdata(e~g.Cm~ data)forasuLjectwhohasLeeriadministereda 

pharmaceutical dosage form comprising the salt of the invention with the 

corresQondirIgdataforasubjectwhohasbeenadministeredapharmaceuticaldosage 

form comprising N 

t 

35 yljbenzaniideinthefreebaseform.  

6 

about100%(Ke 1 24o1d),about150%,about200%(ihe. 9~ about250%,about
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TheskilledpersonwillLinderstandthat.themethodoftheinventioncomprises 
q j administeringatotaldosageoffromabout200toabout1000rngperday(mg/day)of 

thesodiumsaltof4~chlorosNar2~r(4~chIorophenyl)methyii~>oxo4,2,4athiadiazoIa5s 
r 

yI]benzamideLywayofoneormorepharmaceuticaldosagerormsdescribedherein.  
S Inparticularembodimentsthetotaldosageofthesodiumsaltof4-chioro-N-[2~[(4~ 

chiorophenyl)methyl]m3roxori,2,4rthiadiazok5myi]benzamide administered LO the 
1~N humansumectmayueinme oi~rnmdUULJL~uuLUcuuu~ouumg/day, N 

200toabout600mg/dayorpreferablyabout.200toabout400mg/day 1 

I .. N 

10 Advantageouslythesaltoftheinvention(includingpharmaceuticaldosageforms 

comprisingsaidsalt)maybeadministeredtothehumansubjectp q 

(e.g~viaoraldelivery).Alternativelythetotaldailydosaaeofthesaltoftheinvention 

maybeadministeredindivideddosestwotreeorfourtimesdaily(e~g~twicedaily 

withreferencetothedosesdescribedhereinsuchasacloseof100rng,250mgor 
r 

13 500mgtwicedaily). Stillfurtherthemethodoftheinventionmayinvolve 
administrationatafrequencyoflessthanoncedailyeEg.onceeverytwodaysonce 

N weeklyortwiceweekly~Insuchembodimentstheaveragedailydosereceivedbythe 
N N 

subjectwii.lstii.lbefromabout200toabout1000rng.Inapartacularembodimentthe 
saltoftheinventionisadministerednotmorethanonceperday~ Moreparticularly, 

N 

20 thesaltoftheinventionISadministeredinoncedaily.  

AsindicatedbyExample3,themethodofthe K -isparticularlyeffectivewhen 

thesalto'Theinventionis I U oncedailyforadurationofatleastoneweek 

(e.g~atleast7,8,9,10,Ii,12,ii,14,15,16,17,18,19,20,21,22,23,24,25, 
N N 

Furtherernbodirr'ieritsthedurationofadministrationisatleastthreeweeks.inother 

embodimentsthesaltoftheinventionisadministeredoncedailyforadurationthatis 

atleastsufficienttoachieveasteadystatebloodplasmaconcentrationof4~chloro-N-

[2 if ,44hiacliazolm5ryl]benzamide1 Longerperiods 
L= m[(4nchlorophenyI)rnethyl]~3~oxomI2 

30 oftreatmentareenvisagedincludingtreatmentthatmayextendovermanymonths 

oryearsasisdeemedappropriatebyaprescribingdoctorunderthecircumstances.  
Itisintendedthatsuchextendedtreatmentsarealso.. N 

memethodsoftheinvention.  

Theterm about"asusedhereinwhenreferririgtoameasurablevaluesuchasan 
U 

35 amountofacompounddosetimetemperaturearidthelikereferstovariationsof 

200 /h,10%,ScYojQ/~j1 0.50/5,orevenO.i~Aofthespecifiedarnount~Itiscontemplated 
" N 

thatateachinstancesuchtermsmaybereplacedwiththenotation ±10%,orthe 

7 

25 26,27or28days) 1 iflparticularembodimentsthedurationisatleasttwoweeks.in
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like(orbyindicatingd specificamountcaIcLIIaLeuuaseu il-N isN 

N value).Itisalsocontemplatedthatateachinstancesuentermsmaybedeleted.  

N Fortheavoiaanceordoubttnecoseaurrnnastereutoanurnarisubjectanwe N 

S oftherresentinventionshouldLesufficienttoactivateAMPKandtherebyeffecta 
NI therapeuticresponseInthesubjectoverareasonabletimeframe. OneskilledInwe 

artwillrecognizethattheselectionoftheexactcloseandcompositionandthemost 

appropriatedeliveryregimenwillalsobeinfluencedbyinteral/athepharmacological 
r LrIedosageformthenatureandseverityoftheconditionbeingtreated, 

N N 

10 andthephysicalconditionandmentalacuityoftherecipientaswell.astepotencyof 
thespeci~iccompoundtheageconditionbodyweightsexandresponseofthe 

suLjecttobetreatedandthestage/severityofthedisease.  

InanyeventthemedicalQractitiofler7orotherskilledpersonwillbeabletodetermine 
r U N 

13 routinelytheactualdosagewhichwillbemostsuitableforanIndividualsubject.  

Themethodofthe p ,. N 

maybeparticularlyadvantageousinthatitenablesa 

cliniciantoachieveadesiredpeakbloodplasma N of4-chi.oro~N-E2-r(4~ 

chiorophenyI)rnethyIj-3txo4,2,4~thiadiazoV5~yijLenzamide in a subject whilst 

20 administeringalowerdoseoftheactiveiriaredienttothatsubject. inthestudy 

describedinExample2,repeatedclosingofthesodiumsaltof4nchloromNmr2nr(4r 

chiorophenyl)methylJm3roxorI,2~4rthiadiazoV5nyiJbenzarnidewasshowntoresultina 

Cmaxofaround50pg/mI.Inapriorstudyinvolvingadministrationof4-chloro-N-r2~ 
I N 

iK4achlorophenyl)methyi.1a3moxomI,2,4~thiadiazoim5mylibenzamide in suspension, a 

Foldlarger)repeatdoseamount.  

InadditionasshownbythestudydescribedinExample3.tispossibletoachievea 
peakbloodplasmaconcentrationof4mchloro~Nm[2n[(4rchloroohenyl)methyI]r3noxon 

H 

30 t,2,4-thiadiazol-5-yijbenzarnideofatleastaround85pg/mIfollowingrepeateddosing 
iN 

NN of212mgthesaltoftheinventionintne~orrnofatablet.andatleastaround50pg/rn~ 
N followingrepeateddosingof200mgtresaltoftheinventionintheformofacapsule.  

ThemethodoftheinventionIIsthereforecapableofachievingapeakWoodplasma 

35 concentration of 4mchlororNr[2n~(4nchlorophenyI)methyl~nIrrOXOrrj,24rthiacliazoirr5un 
z I yljbenzarnideo~atleast40I.ig1 mL(e1 g1 afterrepeateddosingof200mythesaltof 

theinventiondailyfor atleasttwoweeks). Infurtherembodimentsmethodofthe 

8 

25 similarCrnaxwasachievedonlywhensubjectsreceivedasubstantiallylarger(canfive-
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inventionachievesapeakbloodplasmaconcentrationofat.least50,60,70,80,90, 
100,:1:10,120or130 / 

IJQ/mL.  

ThepeakbloodrMasrnaconcentrationmaybearrivedatfollowingadministrationofa 

S sufficientnumberofdosestoachieveasteadystatebloodplasmaconcentrationorto 

achieveabloodplasmaconcentrationprofileapproachingthesteadystateprofiie~in 

thiscontextasteadystateconcentrationisachievedwhenthevariationinthe 

concentrationofanalyte(inthiscase4-chIoro-N-E24(4-chIorophenyi)rnethyIi-3-oxo~ 
N U 

I,2,4-t.hladiazcl-5-yijbenzamlde) in the blood plasma remains within clinically 
N C 

10 acceptablebounds overteperiodbetweensuccessivedosageso~thesaltofthe 
p Asteadystateconcentrationmayalsobeconsideredtobeachievedwhen 

thevariationintheCmxalsoremainswithinclinicallyacceptableboundsfollowing 

consecuflve .1 administrations. Thereforeinoneembodimentthepeakbloodplasma 

concentration of 4nchIoronNnr2r[(4~chIorophenyI)methyI]~3noxonI,2,4nthiadiazoin5m 
r 

13 yI]benzamideisreachedafteracrievingasteadystateconcentration.  

Thep requiredtoarriveatthesteadystatewillvarybetweensubjects.Thesteady 
stateforadrugistypicallyreachedafter4to5half-lives(t½)ofthedrugN 

navepassed 

followingadministration.Theskilledrerson(i 1 e~aclinician)willbeableto N predate 

20 whenthesteadystatehasbeenachievedbyreferencetoclinicalevaluations r 

I.  subjectsbloode.g.usingmethodsreferredtoinExamQle2andExample3.Typically, 

thesteadystateconcentration of4rchioronNnE2mE(4-chlorophenyl)methylJm3roxor 
I t,2,4-thIadiazcI-5~yi~benzamIdeisobtainedafterrepeateddosinghastakenplacefor 

aroundtwoweeksthoughalonger I N N 

mayoerequired. Forexamplethepeak 

Unlessindicatedotherwisealltechnicalandscientifictermsusedhereinwillhavetheir 

commonmeaningasunderstoodbyoneofordinaryskillintheartto i 

inventionpertains~ 

30 

Fortheavoidance z 

01 doubttheskilledpersonwillunderstandthatreferencesherein 
toparticularaspects 2: .. 01 meinventjon(suchasthefirstasDectoftheinvention)will 
include referencesto all embodiments and particularfeatures thereof, which 

embodimentsandparticularfeaturesmaybetakenincombinationtofcrrrir 

35 embodimentsandfeaturesoftheinvention.  

Pharmaceutical Dosr e Forms 

S 

25 bloodplasmaconcentrationmaybereachedafter15,16,17or18days!
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AsIndicatedhereinthesaltcftheinventionare z 

use~uIastherapeuticagentsfor 

activatingANIPKandtherebytreatingavarietyofmedicaldisordersandconditions.  

Thesaltoftheinventioni.sadministeredtoahumansubjectinneedthereofinthe 

form N a pharmaceuticalformulationwhich isalsoreferredto hereinasa 

S pharmaceuticaldosage:Forrrl 

Inanembodimentthesaltoftheinventionisthesoleactiveoharmaceuticalingredient 
N presentinthedosageform. iflafurtherembodimentthesaltoftheinvention(ora 

pharmaceuticallyacceptablesalt.orsolvatethereof)ispresentinthedosageform 

10 alongsideoneormoreotheractivepharmaceuticalingredientsormaybeadministered 
N n is 

aspartofacornoinationLherapywithoneormoreotheractivepharmaceutical 
ingredients.  

InQarticLilarembodimentsthemethodcomprisesadministrationofpharmaceutical 
r 13 dosageformofthesaltoftheinventionincludingallembodimentsandoarticuiar 

featuresthereofwhereinsaidsaltisprovidedintheformofparticleshavingaparticle 

sizedistributiondefinedbyaD90oflessthanabout10jim(e~g.asmeasuredusing 

laserdiffraction). Particlesizesaretypicallyreducedbymillinglarger N 

aivensubstance.  

20 

Theterm13~~ rniiling~(whichmaybeusedInterchangeablywithothertermsoftheart 
suchas K IF *U I, 

reducingsize"."comminuting, grinding, and"puiverising'9,asusedherein, 

referstotheprocessof.sub~ect.Ingasolidsample(e.g.granules)tomechanicalenergy 

toreducethe 'I particlesizeofthesolidsample. Forexamplecoarseparticlesmaybe 
N 

desiredrarameters.  

DY NI Millingisregardedasalop-downaooroachtoweproductionoffineparticles. For 

exampleadrugsolidmaybecutbysharoblades(e~gccuttermill),impactedby 

30 hammerssubjectedtohighpressurehomogenisationorcrusl"iedorcompressedby 

theapplication z isN Istypicallyimpartedparticlesproducedbysucrimethodsremainrelatively coarse~TechnologicaladvancementsInmillingequipmenthaveenabledtheproduction 

ofultrafinedrugparticlesdowntomicron(he.theN unitrange)orevensub~micron 

35 (e1 g~thenmunitrange)dimensions.  

N Certainmillingprocessesmaybecharacterisedasbeingdry t processes. Such 
N 

processesarepre~erredforprocessingofthesaltso~meinventi.on~ 

10 

25 brokendowntofineronessuchthattheaverageparticlesizeisreducedtomeei
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I ~Drymilling'referstoaprocessinwhichadrugismilledinitsdrystate,1 1 e.inthe 
absenceofaliquidmedium(egg.H *1 N 'I N 

iflthesubstantialabsenceofwater).Inmedrystate, 

thedrugcanbemilledaloneorInthepresenceofoneormoreothercorri~or~er~ts, 

S suchaspharmaceuticallyaccerflableexcipierits. Otherabrasivematerialssuchas 

saltsmaybepresentduring'H millingprocesstoaidintheparticlesizereduction.  

Themechanicalenergyimpartedbydrymillingfostersinteractionsbetween V particles 
ofthedrug(and WJtIonaIIyothersubstancespresent)viavanderWaaisforce.sor 

hydrogenbonding.  

10 

Areviewofmillingprocessesfor ,. N 

pharmaceuticalproductsmaybefoundine~g~Lobet 
aIt AsianJournalofPharrr'iaceuticalSciences,10(2015),2za~2741 Excipientssuitable 
forinclusionI 

Indrugparticlesareknowninthearte.g 1 asdescribedinPeitorienetak, 

inHandbookofPolymersforPharmaceuticalTechnologiesed.ThakurandThakur, 
r 

13 Wileyvolume4,chapter3,67-87,andNekkantietal inDrugNanoparticies- An 
OverviewTheDeliveryofNanoparticlesIntechOpen.Thecontentofthesedocuments 

isincorporatedbyreference1 

Stabiliserssuchaspolymersandsurfactantsareoftenusedduringmillingprocesses 

20 inorderto increasethe repulsion between particlesand inhibitaggregation.  

Aggregationoffinelygroundparticlesmayoccurdun'ng K 

micronisationwhichcan 
ultimatelysiowdownthedissolutionprocessandaffectbioavailability.Theincreasein 

.. N 

M~ -r(4-chlorophenyI)met~yii-3~cxo4,2,4~ the systemic exposure of 4~chIcrc~N42 
p thiadiazola5myillbenzarnidehasbeenfoundtooccurfollowingadministrationofdry 

n N 

oneembodirrieritthertarrnaceutical:rorrrluiationdoesnotcompriseanystabilisers.  

U 

Millingreducestheaveragesizeoftheparticlescontainingthesodiumsaltof4-chloro

~'V 2,44hiadiazolm5ryl]benzamide. Theextent 

30 andeffectivenessofthemillingmaybedeterminedbymeasuringtheparticlesize 
distributionofsaidparticlesbeforeandafterthe U 

rn~IIingprocessbyanysuitable 

N Thetermparticle p p fsizedistribution re~erstotherelativenumberofparticles 

presentaccordiriatosizeinasolidsample1 suchasa N; agranularmaterialor 

particlesdispersedinafluid, 

35 

TheoarticlesizedistributionofasolidsamplemaybemeasuredusingtechniquesN 
I arewellknownintheart.Forexampletheparticlesizedistributionofasolidsample 

N I maybemeasuredbylaserdiffractiondynarn~clightscatteringimageanalysis(e 1 g.  

11 

25 milledsaltoftheactaveingredientevenwithouttheadditionofstabilisers, Thusin
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dynamicImageanalysis),sieveanalysisairelutriationanalysisopticalcounting1 
electro-resistance 

'I 

CoLintifl9,sedimentation, laserobscurationandacoustic(e~g1 

ultrasoundattenuation)spectroscopy~ N N N 'I N 

measuringtheparticlesizedistributionofrarLicIesofthesaltoftheinventionare 

S dynamicIiahtscatteringandlaserdiffraction.  

Particlesizedistributionsmaybealso I 

determinedbasedonresultsfromsieveanalysis.  

Sieveanalysispresentsparticlesize N inthez z anS-curveof 

cumulativemassretainedoneachsieveversusthesievemeshsize. Themost 
N N N N 10 commonlyusedmeLHcswhendescribingparticlesizedistributionsareDavalues(e!g.  

N N DINOD50andD90,whicharetrieinterceptsfor10%,50%and90%ofthecumulative 

massrespectively).Theparticlesizedistributionofthepresentinventionispreferably 

defnedusingoneormoreofsuchvalues.Devaluesessentiallyrepresentthediameter 
ofthespherewhichdividesthesample'smassintoa I 

specifiedpercentagewhenthe 
r 13 particlesarearrangedonanascendingmassbasis1 ForexampletheDIGvalueistrie 

diameteratwhien1 O0 /oofthesample'smassiscomprisedofparticleswithadiameter 

oflessthanthisvalue. TheDSO value'sthediameteroftheparticlethat50%ofa 
N N N sample'smassissmallerthanand 5 O0 /oofasample'smassis~argerthan.  

20 Inoneernbodirrierittheoarticlescontainingasalt~:ftheInventionmayhaveaparticle 
N 

sizedistributiondefinedbyaD90oflessthanabout10pm(e.g~fromabout5urnto 

about10urr~)(e.g.asmeasuredusinglaserdiffraction).TheDarticleI sizedistribution 

mayalternativelybedefinedbyaD90oflessthanabout8pm(e.g.rromabout.5urn 

toabout8i~im)~ Inafurtherembodimenttheparticlesconsistingofthesaltofthe 
p 

embodimerwtheparticle 
pm(e~g.fromabout05pmtoaLout6pm)~inayetfurther * C 

sizedistriLutlonoftherarticlesconsistingofthesaltoftheinventionmayfurtherbe 

adefinedbyaDIGoflessthanabout2urn(e.g.fromaboutO~2pmtoabout2pm).  

E 

30 Theparticlesizedistribution parametersmentionedabovemaybeapplicable, 
U 

individuallyorincombina&~on. Forexampleinparticularembodimentsthedosage 
formcomprisesparticlescontainingthesaltoftheinventionsaidparticleshavinga 

particlesizedistributiondefinedbyaDYCoflessthanabout10pmaridaD50ofless 

thanabout6urn1 Stillfurthersaidparticlesmayhavearartlclesizedistribution 

35 definedbyaD90oflessthan9pm;aD50oflessthan6pmorlessthan5pm;anda 

DIDofless.. N 

trian2pmorlessthan1.5pm.  

12 

25 inventionmayhaveaparticlesizedistributiondefinedbyaD50oflessthanabout6
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Theparticlesizedistributionofparticles r U 

containingthesalt.oftheinventionmaybe 

measuredbylaserdiffraction, usingforexampleacommerciallyavailableparticlesize 
q analysersuchasaMalvernInstrumentMastersizer3000.  

S Thepresentinventionalsoencompassesapharmaceuticaldosage:rorrrlcomprising 

particlescontahnirigthesaltoftheinventionwithanyoftheparticlesizedistribution3V 

defined hereinregardlessoftheprocessbywhichtheoarticiesareproduced.  

Preferablythepharmaceuticaldosageformcomprisesparticlesofthesalt.ofthe 
P N P p 

10 inventionwithanyoftheparticularparticlesizedistributionsdescribedhereinwherein 

theparticlesareobtainedbyaprocesswhichinvolvesmillingsaidsai.t~ 

Theskilledpersonwillunderstandthatthepharmaceuticaldosageformsdescribed 

hereinmayactsystemicallyandmaythereforebeadministeredaccordinglyusing 
r 

13 suitabletechniquesknowntothoseskilledintheartEThepharmaceuticaldosageform 
asdescribedhereinwillnormallybeadministeredorally,11 e.asanoralpharmaceutical 

N N dosageform! Thusiflasecondaspectoftheinventionthereisprovidedanoral 
N 

pharmaceuticaldosageformcomprisingfromabout200toaoout1000mgofasodium 
salt 4mchIorcmN~{24(4nchloropher1yI)methyIJn3moxomt,2,44hiadiazoim5m 

20 yljbenzamide1 

Inparticularembodimentsthepharmaceuticaldosageformreferredtointhefirstand 

secondaspectsc'theinventionmaycompriseforexamplefromabout200mgto 

about800mgfromabout200mgtoabout600rngorfromabout200mgtoabou 1 

thecomprisesfromabout200toabout400mgofthesodiumsaltof4mchIorcmN~[2n 

E(4~chlorcphenyI)methyi>3noxonI,2,4nthiadiazoIn5myI]benzamide, 

Dosageformsintendedfororaladministrationmayfurthercompriseanentericcoating 
t 

30 inordertopreventorminimisedissolutionordisintegrationinthegastricenvironment.  

Assuchoralpreparations(eEg.capsulesortablets)coatedbyanentericcoatingmay 
N N I providetargetedreleaseofthesaltoftheinventioninthesmallintestine.Forexample, 

theentericcoatingmaybepresentonsurfaceoftheformulation(e~g~srithesurFace 

ofatabletoracapsule),oreachoftheparticlescontainingthesaltoftheinvention 

35 maybecoatedwiththeenteric coaLIng. Thusinparticularembodimentsthe 
pharmaceuticaldosageformusedinthemethodoftheinventionfurthercomprisesan 

entericcoating.  

13 

25 400mg)ofthesaltoftheinvention. Preferablythepharmaceuticaldosageformof
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It:maybedesirableto I U dissolutionordisintegrationofanoralpharmaceutical 
N dosageform(egg.acapsuleoratabletandthelike)inthegastnMcenvironmentand/or 

providetargetedreleaseoftheactiveingredientinthesmallintestine. Thusin 

particularembodimentstheentericcoatingispresentonthepharmaceuticaldosage 

S formoftherriethodoftheinvention. Forexamplesaidcoatingmaybeprovidedas 

anOUterlayeron'H pharmaceuttaldosageform~ 

U Alternativelyparticlescontainingthesaltoftheinventionmaybeindividuallycoated 

with theentericcoatingandsaidcoated particlesmaybepreparedintothe 
N N N 

10 pharmaceuticaldosageforms Thusifl particularembodimentsthepharmaceutical 
N N N dosageformcontainsparticlescomprisingthesaltoftheinventionandeacriparticleis 

coatedwiththeentericcoating.  

ThetermentericcoatingIF referstoasubstance(e.g~apolymer)thatisincorporated 
r 13 intoanoralmedication(e~g.appliedontottesurfaceofatabletacapsuleparticles 

I I ** orpellets)andthatinhibitsdissolutionordisintegrationofthemedicationintriegastric 
E~-M Enteric coatangsaretypicallystableatthehighi.yacidicDHfoundinthe 

N i p stomacributoreakdownrapidlyintherelativelybasicpHofthesmallintestine.  
Thereforeentericcoatingspreventreleaseoftheactiveingredientinthemedication 

20 untilitreachesthesmallintestine.  

jr 

AnyentericcoatingknowntotheskilledpersonmaybeusedinThepresentinvention.  

Particularenter-iccoatingmaterialsthatmaybementionedincludethosewhich 

comprise beeswax, N n N 

25 polymerscarboxymethyiethylceiIuloseorhyd N N 

anacrylicrolyrnerresin(e~g1 acrylicacidandmethacrylicacidcopolyrnersmethyl 

methacrylate copolymers, ethoxyethyl methacrylates, cyarioethyl methacrylate, 

methacrylate H lyrners, methacrylicacid coDolyrner, aminoalkyl methacrylate 

copolymerpoly(acrylicacid),poly(rnethacryiicacid),methacrylicacidalkylarnide 
N .. N N 

30 copolymer, poly(methyi hry', poly(met.hacryiic acid) (anhydride), 

polyrnethacrylate, methyl methacrylate cop.. polymer, poly(methyl methacrylate) 
N copolymer, polyacryiarnide, poly(methacrylic acid anhydride), and glycidyl 

methacrylatecopolyrners),celluloseacetatephthalatearidpolyvinylacetatephthalate1 

35 Thepharmaceuticaldosageformsreferredtointhefirstandsecondaspectsofthe 

inventionmaybeprovidedintheformofatabletorparticularlyacapsule. For 

examplecapsulessuchassoftgelatincapsulesmaybepreparedcontainingthesalt 
f 

oftheinventionaloneortogetherwithasuitablevehiclee~g~vegetableoil, M atetc.  

14 

roxypropy~methylcelI.ulosepnthalate)or



WO20221153042 PC11GB20221050054 

I Similarlyhardgelatincapsulesmaycontainthesaltoftheinventionaloneorifl 
combination I ri N 

wirnsolidpowderedingredientssuchasadisacchaiide(e~g~lactoseor 

saccharose),analcoholsugar(egg.sorbitolormannitol),avegetablestarch(e~g.  

potatostarchorcornstarch),a poiysaccharide(e1 g.arnylopectinorcellulose 

S derivatives)orgeilirigagent(e~g1 gelatin).  

Thepharmaceuticaldosaaeformsdescribedhereinmaybepreparedinaccordance 
withstandardand/oracceptedpharrnaceuticaIoractice. ThepharmaceuticaIdosage 

H 

formsofthefirstandsecondaspectsoftheinventionwillgenerallybeprovidedasa 

10 mixturecomprisingthesaltoftheinveninonandoneormorepharmaceutically 

acceptableexc~pients. Theoneormorepharmaceuticallyacceptableexcipientsmay 

beselectedwithdueregardtotheintendedrouteofadministrationinaccordancewith 

standardpharmaceuticalpractIce~ SuchQharmaceuticallyacceptaMeexcipientsare 

preferablychemicallyInerttotheactivecompoundandarepreferablyhaveno 
r 

13 detrimental side effects or toxicity under the conditions of use. Suitable 
pharmaceuticalformulationsmaybefoundinforexampleRemingtonTheScience 
and H 

PracticeofPharmacy,19thedtMackPrintingCompanyEastonPennsylvania 

(1995).Abriefreviewormethodsofdrugdeliverymayalsobe~ouiidine!g.Langer, 

Science249,1527(1990).  

20 
Thusaccordingto ri-I 

pa1~1 cuIarembodiments1 thepharmaceuticaldosageformsreferred 

toUiflthefrstandsecondaspectsoftheinventionfurthercomprisesatleastone 
.. N pharmaceuticallyacceptableexcipient1 InparticulartrieatleastoneDharrnaceutlcally 

acceptableexcipientmaybealubricantabinderafillerasurfactantadiluentan 
N 

sweeteneradisiritegrantanadsorbentaN agentanantioxidantachelating 

agentadissolutionenhancer, adissolutionretardantorawettingagent.  

ParticularQharmaceuticallyacceptableexcipientsthatmaybementionedinclude 

30 mannitol, R/P (poiyvinylpyrroiidone) K30, lactose, saccharose, sorbitol, starch, 

amylopectincellulosederivativesgelatinoranothersuitableingredientsaswellas 
N disintegratingagentsandlubricatingagentssucriassodiumlaurylsulfateNaa 

docusatemagnesiumstearatecalciumstearatesodiumstearylfumarateand 

polyethyleneglycolwaxes.InthepreparationofaQharmaceuticaldosageformofthe 

35 saltoftheinventionfororaladministrationparticlescontainingthesaltoftheinvention 
(preferablymilled)maybemixedeithertogetherorseparatelywithmannitolPVP 

(polyvinylpyrrolidone)K30andsodiumlaLIrylsulfate.  

15 

25 anti-adherentacoatingaflavouringacolourantaglidantapreservatavea
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Inthepreparationofa N dcsageformforuseinthemethodofthe 

inventionthesai.toftheinventionmaybemixedeithertogetherorseparatelywith 
N oneormoreofthepharmaceuticalexcipients(includingbasicexcipients)listedabove.  

S Mixturesofthesaltoftheinventionandoneormorepharmaceuticallyacceptable 
exciolentsmaybeprocessedIntopelletsorgranulesorcornoresseciintotablets.Thus, 

I I 

pharmaceuticaldosageformofthemethodoftheInventionsmaybeatabletmink 
I U 

tabletsblockspelletsparticlesgranulesorapowderfororaladmin~stration.  

10 Medical uses 

ThedosemefficientmethodsofactivatingAMPKandthepharmaceuticaldosageforms 
describedhereinareusefulinmedicine. 4mChloro~Nm[2nr(4rchloroohenyl)methyI1n3m 

I 

OXQrI,2,4nthiadiazolr5nyi]beflzamideisaknownAMPK N , andAMPKactivation 
r 

13 iSknowntobebeneficialinthetreatmenLofavarietyofdiseaseasdisclosedin 
internationalpatent.applicationnos1WO2011/004162aridWO2020/095010.  

a.  

Thusaccordingtoathirdaspectoftheinventionthereisprovidedtheuseofanoral 

pharmaceuticaldosageformaccordingtothesecondaspectoftheinventioninthe 

20 manufactureofamedicamentforthetreatmentofadiseaseordisorderbyactivating 

ANIPKwhereinfromabout200toabout1000mg/dayofthesodiumsaltof4mchloror 

NnE2rE(4mchIorophenyl)rnethylJmJroxorI,2,4nthiadiazolr5nyljbenzamide V 

I toahumansubject.  

p 

maybererformedtotreatadiseaseordisorderamelioratedbyAMPKactivationinthe 

humansubjecL.  

Byactivate !~ wemeanthatthesteadystateleveloftjhosphorylationI oftheThr

30 172moietyoftheAMPK-ci(AMPK-aipha)subunitIsincreasedcomparedtothesteady 
N statelevel phosphorylationM EJ ~uaw N 

.Lt I 

I N Alternativelyorinadditionwemeanthatthereisahighersteadystatelevelof 
r phosphorylationoranyotherproteinsdownstreamofAMPKsuchasacetyl~CoA 

carboxylase(ACC).  

35 

DiseasesordisordersthataretreatedbyactivatingAMPKwillbeknownbythoseskilled 

inthearttoinclude cardiovasculardisease(suchasheart.failuree1 g.heartfailure 
withpreservedejectionfraction),diabeticN p diseasediabetes(suchastype2 

16 

25 SimilarlythemethodofactivatingAMPKaccordingtothefirstaspectoftheinvention
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U diabetes), iflSLiIIfl resistance, norwalcchclic fatty liver disease, non-alcoholic 

steatohepatitispain, oploadaddictionobesitycancerinflammation(includingchrcni.c 

inflammatorydiseases),autoimmunediseasesosteoporosisandintestinaIdiseases 1 

OtherdiseasesorconditionsthatmaybeamelioratedbytheactivationofAMPKinclude 

Di 
S hyperinsulinemiaandassociatedconditionsacondition/disorderwhere N 1 ays 

arolesexualdysfunctionandneurodegenerativediseases.  

Theterm~diabetes"(i.e.diabetesmellitus)willbeLiriderstoodbythoseskilledinthe 

arttorefertobothtypeI (insulin-dependent)diabetesandtype2(insulim 
p N N I 10 independent)diabetesbothofwhichinvolvethemalfunctionofglucoseriomeostasis.  
ThemethodoftheinventionN N N 

isparticularlysuitedformetreatmentofdiabetesi!CI 
typeIdiabetesand/ortyre2diabetes, mostQartIcularlytype2diabetesasisdetailed 

ininternationalpatentapplicaflonno.WO2020/095010.  

r well 13 As j usefulinthetreatmentofdiabetesthemethodoftheinventionic 

alsosuitablefortreating . N disease(lEe.diabeticnephropathy)~"Diabetic 
yr kidneydisease referstokidneydamagecausedbydiabetesandisaserious 

P complicationoftypeIdiabetesandtype2diabetes~ Diabetickidneydiseaseaffects 

thekidneys'abilitytoremovewasterroductsfrombloodtobeexcretedasurineand 

20 canleadtokidneyfaiIure~ 

Themethodoftheinventionisalsosuitablefortreatingchronickidneydisease, 
~ N includingchronickidneydiseaseintheabsenceo~Lype2diabetes0 Chronickidney 

diseaseN 
15aconditioncharacterisedbyagradual.lossofkidneyfunctionovertime.  

conditionsthataffectthekidneyssuchashighbloodpressurediabeteshigh 
infections, 

cholesterol, kidney w giomerulonephritis, rolycystic kidney disease, 
obstructionoftheurinarytractblockagesinNI 

weflowofurinearidlong-termmedication 
use~ 

30 

"hyperinsuiinem~aoranassociatedcondition"willbeunderstoodbythose 
skilledinthearttoinclude j p 

hypennsulinemiatype2diabetesglucoseintolerance, 
h N 

Insulinresistancemetabolicsyndromedysi imiV hyperinsulinisminchildhood, 
hypercholesterolerniahighbloodpressureobesityfattyliverconditionsdiabetic 

35 nephroQathy, diabeticneuropathy, diabetic retinoDathy, cardiOVascLIIardisease, 
I 

t atherosclerosis, cerebrovascular conditions such as stroke, systemic lupus 
I erythernatosus, neurodegenerative diseases such as Aizheimers disease, and 

17 

25 Chronickidneydiseaseusuallyoccursasaresui.tofoneormoreotherdiseasesor
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polycysticovarysyndrome. Otherdiseasestatesincludeprogressiverenaldisease 

SLiGhtaschronicrenalfailure1 

In N if themethodoftheinventionissuitableforthetreatmentofobesity 

S associatedwith hy~erinsuIir~erniaand/orcardiovasculardiseaseassociatedwith 

hyperinsulinemia 

Themethodoftheinventionisalsosuitablefortetreatmentofcardiovasculardisease, 
N U r suctasheartfailurewhere~nsaidcardiovasculardiseaseisflOLassociatedwith 

N.  

10 hyperinsulinemia.Similarly,,themethodoftheinventionisalsosuitableforuseinthe 
treatmentofobesitywhichisnotassociated I- N U N 

witrihyperinsulinemia1Formeavoidance 
~:fdoubtthetreatmentofobesityand/orcardiovasculardisease(suchasheartfailure) 

whereAPVIPKactivationmaybebeneficialisincludedwithinthescopeoftheinvention.  
i InparticularMj thediseaseordisorderISneartfailurefpreferablyheartfailurewith 

r 13 preservedejectionfraction(ite.HFpEF).  

Theterm a! N N 

cancer willbeunderstoodbythoseskilledinthearttoincludeoneormore 

diseasesintheclass Er disordersthati.scharacterizedbyuncontrolleddivisionofceIi.s 
aridtheabilityofthesecellstoinvadeothertissueseitherbydirectgrowthinto 

20 adjacenttissuethroughinvasionproliferationorbyimplantationintodistantsitesby 
anincreaseinthenumberand/orsizeof 

metastasis. By proliferation!FweU U 

cancercells.By"I metastasis!twemeanthemovementormiciration(e.g.Invasiveness) 
ofcancercellsfromaprimarytumorsiteinthebody z 

01asubjecttooneormoreother 
areaswithinthesubject'sbody(wherethecellscanthenformsecondarytumors).  

Thusmethodoftheinventionissuitableforthetreatmentofanycancertypeincluding 

alltumors(non~soIidandpreferablysolidtumorssuchascarcinomaadenorna, 
U N adenocarcinomabloodcancerirrespectiveo~Lheorgan). Forexamplethecancer 

cellsmaybeselectedfromthegroupconsistingofcancercellsofthebreastbileduct, 
30 braincolonsLomachreproductiveorgansthyroidhernatopoieticsystemlungand 

airwaysskingallbladder, U ~nasopharynxnervecellskidneyprostatelymph 
I glandsandgastrointestinaltract! Preferablythecancerisselectedfromthegroup 

consistingofcoloncancer(includingcolorectaladeriornas),breastcancer(e~g.  

postrneriopausalbreastcancer),endornetrialcancercancersofthehematopoietic 

35 system(e1 g.leukemialymphomaetc.),thyroidcancer:,kidneycanceroesophageal 

adenocarcinomaovanancancerprostatecaneerpancreaticcancergaIlbladder 
r 

cancerlivercancerandcervicalcancer.Morepreferablythecancerisselectedfrom 
thegroup N 

consastingofcolonprostateandparticularlybreastcancer. Wherethe 

18 

25
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cancerisanon-solidtumoritIspreferablyahematopoietictumorsuchasaleukemia 
N (e~g~AcuteMyei.ogenousLeukemia(AML),ChronicMyclogenousLeukemia(CML), 

Acute Lymphocytic N (ALL), or N N 

Chronic Lymphocytic Leukemia (CLL).  
Preferablythecancercellsarebreastcancercells.  

S 

Aconditiori/disorderwherefibrosisQIaysaroleincludes(butisnotlimitedto)scar 

healingkeloidsscIeroderma~oulmonaryfibrosis(includingidiopathicQLilmoflary 
U fibrosis), nephrogenic systemic fibrosis, and cardiovascular fibrosis (including 

endornyocardialfibrosIs)V systemicsclerosis4! avercirrhosiseyemaculardegeneration, 
N 

10 retinalandvitrealretinopathyCrohn's/inflammatoryboweldiseasepostasurgicalscar 

tissue Er radiation and cheniotherapeuticadrug induced fibrosis, and 

cardiovascularfibrosis 

Themethodofinventionisalsobesuitableforthetreatmentofsexualdysfunction 
r 13 (e.g.thetreatmentoferectiledysfunction) 1  Themethodofinventionmayalsobe 

suItableforthetreatmentofinflammation.  

N N 

NeurodegeneratavediseasesthatmaybementionedincludeAizheirnersdisease, 
ParkinsonJr U 

S disease and Huntingtons disease, amyotrophic lateral sclerosis, 

20 polyglutarninedisorderssuchasspinalarid Lulbarmuscularatrophy(SBMA), 

dentatorubralandpallIdoluysianatroQhy(DRPLA)fandanumberofspinocerebellar 

ataxias(SCA).  

Themethodoftheinventionissuitableforn N C 

metreatmento~anon~aIcoholicfattyliver 

Norwalcohclicfattyliverdisease(NAFLD)isdefinedbyexcessivefataccumulationin 

theformoftriglycerides(steatosis)intheliver(designatedasanaccumulationof 

greaterthan5O/~ofhepatocyteshistologically). Itisthemostcommonliverdisorder 

deveopedcountries(forexampleaffectingaround30%ofUSadults)andmost.  

patientsareasymptomatic.ifleftuntreatedtheconditionmayprogressivelyworsen 
andmayultimatelyleadtocirrhosiso~theliver. NAFLDis N 

particularlyprevalentin 

obeserntientswitharound80%thoughttohavethedisease.  

35 NAFLDmaybediagnosedwhereinalcoholconsumptionofthepatientisnotconsidered 
tobeamaincausativefactor.Atypical N 

thres®ldfordiagnosingafattylIverdisease 

as~notalcoholrelated"isadaIlyconsumptionoflessthan20gforfemalesublects 

andlessthan30gformalesubjects.  

19 

25 disease~AFLD)I
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Particulardiseasesorconditionsthatare N 

associatedwithNAFLDincludemetabolic 

conditions such as diabetes, hypertension, obesity, dysi.ipidemia, 

abetalipoprotelnemiaglycogeristorageciiseasesWeLer:==:Christiandiseaseacutefatty 

S liverofrregnancyandIlpodystrophy. Othernorwalcoholrelatedfactorsrelatedto 

fattyliverdiseasesincludemalnutritiontotalparenteralnutritionsevereweightloss~ 
2 refeedingsyndromejejunoilealbypassgastricbypasspolycysticovarysyndromeand 

N C 

10 Nonaalcohollcsteatohepatitis(NASH)isthemostaggressiveC NAFLDandisa 
condition I P I N 

In which excessive fat accumulation (steatosis) is accompanied by 
inflammationoftheliver. r advancedNASHcani tothedevelopmentofscar 

tissueintheliver(fibrosis)andeventuallycirrhosis.AsdescribedabovecomQounds 

thatactivateAMPKhavebeenfoundtobeusefulinthetreatmentofNAFLDand 
r 

13 inflammation.ItfollowsthatthemettdoftheinventionisalsousefulinthetreatmenL 
OfNASH. Thereforeinafurtherembodimentthetreatmentisofnon-alcoholic 

steatohepatitis(NASH).  

IthasbeenshownthatAMPKactivatorcompounds(suchas4nchloromNmE2nE(4m 

20 chiorophenyi)methyIj-3txo4,2,4~thiadiazoV5~yijbenzamide(ite.thecompoundof 
Anes:nPainMed2019;O:I~ 

formulaU)arecapableoftreatingpain(DasV 1 etal.Reg NI 

is

2~~doi:IO.Ii36/rapm-2OI9~IOOS39andDasVetal~RegAnesthPainMed2OI9;O:I~ 

6~dci:101 1136/rapm-2019400651)andsuchcompoundsmaybeconsideredtobe 
ALa- N I 

N analgesics. Itthereforefollows~riatsincethemethodoftheinventionincreasesthe 
N N *1 N 

besuitableforthetreatmentofpain.Inparticularthemethodsoftheinventionmay 

besuitableforthetreatmentofpatientswithseverepainchronicpainorusefulinthe 

managementofpainaftersurgery.  

30 Opioidtasedtherapiessuchasoploidanalgesicsareusedtotreatseverechronic 

cancerpainacutepain(e.g.duringrecoveryfromsurgeryandbreakthroughpain)and 
theiruseisincreasinginthemanagement F N N 

chronicnon-malignantpain. However, 
theincreasinguseofoploid-basedtherapiestotreatpainhasresultedinanIncrease 

ofopiolddependence(erg.oQloidaddiction)~ ~yprovidingaknownAMPKactivator, 

35 themethodsoftheinventionmaybeusedtotreatpainInplaceofanopioid-based 

therapyasknownbythoseskilledintheart. Accordinglythemethodoftheinvention 
r I 

Issuitablefortreatingopioldaddiction.  

20 

25 bioava'labii.ityofaknownAMPKactivatorcompoundtriememodsoftheinventionmay
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Particular autoimmune diseases NKflOW to those skilled in the art include 
m N Crohts/inflamrnatoryboweldiseasesystemiclupUserythematosusandtypeI 

diabetes.  

S ParticularintestinaldiseasesthatshouldLementionedincludeCrchn's/inflammatory 

boweldiseaseandcancerofgastrointestinaltract.  

Theskilledpersonwillunderstandthatreferencestothewtreatrnent~rofaparticular 
condition(orsimilarlytoVi' thatcondition)willtaketheir N 

normalmeaningsin 
.. N N N 10 thefieldofmedicine.inparticularthetermsmayrefertoachievingareductioniflthe 

severityand/orfrequencyofoccurrenceofoneormoreclinicalsymptomassociated 

withtheconditionasNdgedbyaphysicianattendingasubjecthavingorbeing 

susceptibletosuchsymptoms.  

r 13 Theskilledpersonwillunderstandthat.sucThtreatmentwillbeperformedinasubMiect 
inneedthereof.Theneedofasubjectfor H 

sucritreatmentmaybeassessedbythose 
skilledtheart H H U 

in I N subjectinneed"ofthemethodoftheinventionincludesasubMiecttaLissuffering 

fromadisorderorconditionamelioratedbytheactivationofAMPK. Asusedherein, 

20 theterms"diseaseI, and"disorder"(andsimilarlythetermsconditionillnessmedical 

problemandthelike)maybeusedinterchangeably.  

believedtat.theadministrationofa 

WithoutwishingtobeboundbytheoryitisH H H 

reduced doseof4mchIoro~N~r2aU(4achIorophenyI)methyI1a3moxomt,2,4~thiadiazolm5m 

chloronNm[2m[(4nchiorophenyl)methyl]m3txoK,2,4mthiadiazok5nyi]benzamide inthe 

systemiccirculationwhenH activeinaredientisadministeredintheform r 

sodiumsaltofthatcompound. RepeatedclosingusingthesaltoftheinventionIInthe 

amountoffrom200to1000mg/dayhasbeenshowntoresultinabloodplasma 

30 concentration 4-chloro-N--F24(4-chlorophenyl)methylj~3-oxo-I,2,4-thiadiazol-5
r .. H 

yl]benzamidethatis .. proximatelyfive-foldhigherthantheconcentrationobtained 

following r administration ofthe same amount Er 4~chi.oroaNmr2mr(4a 

chiorophenyl)methyI]-3txo4,2,4~thiadiazoV5~yi]tenzamideinthefteebaseform.  

35 ComWnation Theraoies 

=ss=ss=ss=ss=ss=ss=ss=ss=ss=ss=ss=ss=ss=ss=ss=s&=ss=ss=s~ 

Theskilled~ersonwillunderstandthatthemethodoftheinventionmaycomprise(Le.  

becombinedwith)furthertreatment(s)forthesamecondition.  

21 

25 yljbenzamidetoahumansubjectcanstii.Iyieldaclinicallyusefulconcentrationof4-



WO20221153042 PC11GB20221050054 

In N whentreatingadiseaseordisorderthatisamelioratedbyactivating 

AMPKthesaltoftheI maybeadministeredincoWunctionwithoneormore 

other(ire.different)therareuticagentsthatareusefulintreatingthatdiseaseor 

S disorder.  

Suchcombinationtreatmentsmayinvolvetheadministration Lu 

inventiontothesubiectIn CCR~UflCtICfl(Le 1 sequentiallyorsimultaneously)withthe 

differenttherapeuticagent.*1 thesameformulationorpreferablyinaseparate 

10 formulation. ByVIadministrationp Inconjunctionwith"(andsimilarly"administeredin 

conjunctionwith")weH thattherespectiveactiveingredientsareadministered, 

sequentiallyorsimultaneouslyaspartofamedicalinterventiondirectedtowards 

treatmentoftherelevantcondition. Bysimultaneouslywemeanthatthesaltofthe 

inventionandthedifferenttherapeuticagentareadministeredalongsideoneanother, 
I r 13 eitherinasinglepharmaceuticaldosageformcomprisingbothactiveingredientsorin 

separatedosageformsadminister-edatthesametime.  

Thusinrelationtothepresentinventiontheterm p N t 

"administrationiflconjunctionwith" 

(andsimilarly"administeredinconiunctionwith")includesthatthesaltoftheinvention 

20 andthedifferenttherareuticagentareadministeredeithertogetherorsufficiently 

closelyintimetoenableabeneficialeffectforthepatientthatisgreateroverthe 

courseofthetreatmentoftherelevantconditionthanifeitheragentisadministered 

aloneintheabsenceoftheothercomponentoverthesamecourseoftreatment.  

wremeracombinationprovidesagreaterbeneficialeffectinrespect 
N 

conditiontoLetreatedLutmaybeachievedroutinelybytheskilledperson.  

Further.inthecontextofthepresentinventiontheterm~nconjuncthonwith"includes 

thatoneorotherofthetwoactiveingredientsmaybeadministered(optionally 

30 repeatedly)priortoafterand/or-attesametimeasadministrationa'theoLher.  

Whenusedinthiscontexttheterms'I'administeredsimultaneously"and U I 

at.. NC mesametimeasincludeinstancesinwhichtheindividualdosesofthesaltofthe 
inventionaridthedifferenttherapeuticagentareadministeredwithin6hours,3hours, 

2hoursI H f 45minutes,30minutes,20minutesortOminutes)ofeachother.  

35 

Othertherapeuticagentsusefulintreatingadiseaseordisorderthatisamelioratedby 

activatingAMPK(suchasheartfailurediabetickidneydiseasediabetesandthelike, 
p N N asdescribedherein)willbewelitnowntothoseskilledintriea~~ Preferablymeother 

22 

25 ofandovertecourseoftreatmento~aparticularconditionwill.dependuponthe
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E therapeuticagent.willbeascdium~gIuccsetranspo.~protein2(SGLT2)inhibitorora 

pharmaceuticallyacceptablesaltsolvateorprodrugthereofsuchthatthecombination 

isusefulfortreatingdiseases suenastype2diabetes. Inafurtherembodimentthe 
methodoftheinventioninvolvessequentialorsimultaneousadministrationofthe 

S sodium salt 0 f 4mchIorcmN~2n~4nchIoropher~yI)rnethyI]n3moxomt,2,44hiadiazoim5m 

yI]benzamideandtheSGLT2inhibitor.  

TheskilledpersonwillLiriderstandthatasodium-glucosetranspo.~protein2inhibitor 
r ian *1 IsasubstanceoragentLhatelicitsadecreaseinoneormorefunctionsofsodium 

10 glucose is p N 

transDort N C N I 

N protein weIncludethecessationofoneormorefunctionsofsodium
glucoseLranspcrLprotein2,orareductionintherateofaparticularfunction. A 

particularfunctionthatmaybefullyorpartiallyinhibitedistheabilityofsodium
glucoseN1~ Qrotein2twoactasaglucosetransoorEer.H 

r 13 

Inparticularembodimentsthesodium-glucoseN protein2inhibitorisa 

Gliflozinsareaknownclasso~small-moleculesodium-glucosetransport 

protein2inhibitors. Hawleyetal.(Diabetes,2016,65,2784-2794)andVillani.etal.  

(MolecularMetabolism,2016,R 1048Kflt056)haverecentlydiscussedthepossible 

20 mechanisrrisofactionofcertaingliflozins.ParticularaliflozinswhichmayLementioned 

includedapagliflozincanagllflozinfempagliflozinfipraglifiozintofogliflozinsergllfiozin 

(suchassergilfiozinetabonate),rernogliflozin(suchasremogliflozinetabonate), 
JEaN ertugliflozinandsotagliflozin.InfurtherparticularembodimentsLresodium-glucose 

transoo~ protein2inhibitoris q 

N dapagliflozin1 

Inparticularembodimentsthesodium-alucosetransportprotein2inhibitorisa 

pharmaceuticallyacceptablesaltofaaliflozin. ForexamrMethefurtheractive 
ingredientmaybeaoharmaceuticallyacceptablesaltofdapagliflozincanagliflozin 

H I 

em~aglifiozinipragliflozin~tofogliflozinserciliflozin(suchassergilflozinetabonate), 
30 remogl~fIoz~n(suchasremogIiflozinetabonate),ertugiiflozinorsotagiiflozin.  

Infurtherernoodimentsthesodium-glucosetransportprotein2inhibitorisasolvate 

ofagIifIozin~ ForexamplethefurtheractiveingredientmayLeasolvateof 
N dapagliflozincanagliflozinernpagIi:rlozIn ipraglifiozintofogliflozinsergliflozin(such 

35 assergIiflozinetabonate),remogiifloziri(suchasremogIiflozinetabonate),ertugiiflozin 

orsotaglifiozin.  

23 

25
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Inyetfurtherembodimentsthesodium~gIucosetransportprotein2inhibitorisa 

prodrugofagIifIozi.n~Forexamplethefurtheractiveingredientmaybeaprodrugof 

dapaglifloziricanagliflozinempagliflozini.pragiifi.ozintofogliflozinsergilfiozin(such 

assergIiflozinetabonate),remogiifloziri(suchasremogliflozinetaLonate),ertugiiflozin 

S orsotaglifioziri.  

Themethodsoftheinvention(andoraldosageformsusedinsuchmethods)disclosed 

hereinmayalsohave.. Htheadvantagethatthedose-efficientmethodsusingthesaltof 

theinventionmaybemoreeffi~cacioLIsthanbelesstoxicthanbelongeractingthan, 
N 

10 bemorepotentthanproduce~ewersideeffectstanbemoreeasii.yabsorbedthan, 
and/orhaveabetter .. H 

pharmacokineticprofile(ehglhigheroralbioavaiiabilityand/or 
lowerclearance)thanoverothertherarilesknowninthepriorartwhetherforusein 

theabove-statedindicationsorotherwise~InQarticLilarmethodsoftheinventionmay 

have1~N advantagethattheyaremoreefficaciousand/orexhibitadvantageous 
U 

r N 13 propertiesinvivasuchasfewersideeffectsasaresult.ofthedose~efficienL 

characteristicsofthesaltoftheinvention.  

Figures 

20 Thefollowingdrawingsarerwovidedtoillustratevariousaspectsofthepresent 
inventive .1w 

concepLandarenotintendedtolimitthescopeofthepresentinvention 

unlessspecifiedherein.  

Figure1showscomparativeresultsof oralpnarmacokineticstudies(daysI.and18) 
N p 

Figure2showscomparativeresultsoforalpharmacokineticstudies(daysiStoISand 

25)using200,400and800mgdosesofthesaltoftheinvention~ 

30 Fl 2 

gurej showscomparativeresultsoforalpharmacokineticstudies(day21)using 

21242and42424rngdosesofthesaltcftheinvention.Thesedosescorrespondto 

200rngand400myrespectivelyof N 

:1,2,4mthladiazoln5myljjbenzamide.  

24 

25 using200,400and800mgdosesofthesaltoftheinvention.
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Examples 

Abbreviations 

_ i Areaundertheplasmaconcentration-timecurvefromtimezeroto24 

S days 

U Areaundertheplasmaconcentration-timecurvefromtimezerotolast 

quantifiableconcentration 

AUC5~. AreaunderH plasmaconcentration-timecurvesteadystate 

AUCt. AreaunderH plasmaconcentration-timecurvefromtimezeroto 

10 timet 
I Area curve 

underN p during~ 

interval(r);r::: tau 

CmaxA Peak~i~s!ii~ concentration 

IN Minimumplasmaconcentration 

1%)r UVIR investigationaImedic!naIproduct 
TmaxI Timeto reacnthepeakplasmaconcentration 

ThepresentH will.befurther 'N F 

descrioedbyre~erencetothefollowingexamples, 
whicharenotIntendedtolimitthescoreoftheinvention.  

H 

20 

ExampleI- preparationof4wchIorcrNwE2~'[(4~chIorophenyI)methylJ'~3~oxo~ 

i,2,44hiadiazok5"~yIJbenzamidesodiumsalt 

Scheme: 
CI 

N ~Na 
N 0 

a NaOH N 
CL ci 
1~)N 0 IPA 

25 

i 

Toasusrensioriof4mchlorcmN~{2nr(4nchIoropheniyI)methyl1n3moxomt,2,44hiadiazoim5m 

yl]benzamide(100g,0.2629mol)inisopropanol(1.0L)wasaddedslowlyasolution 

30 ofsodiumhydroxide(11.56g,0.2391mcI)inwater(100mL)at25±5 0 C.Themass 

wasstirredfor3hat25±50 Candcooledto5±50 CThemasswasstirredfor3hat 

25 

Cl -
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5±50 Candfilter-edtocollectthesolids. NThesolidswerewashedwithisopropanol(300 

rnL)anddriedfor8Iiunderreducedpressureat35±5 0 CcThedriedsolidswere 
micronizedtwice I 2 

usinganairjetmillwith4!0kg/cm2 ofprimarypressureTOkg/cm 

ofsecondarypressureandscrewfeederwithSRPMtoisolatethedesiredsodiumsalt 

S aswhitesolid(50g,48%).  

Repeateddrymillingusingajetmillunderargonataprimarypressureupto4.0 
.. r kg/cm2 andthesecondarypressureupto7.0kg/cm 2 wasusedtogiveaparticlesize 

distributionwithaDIDvalueofOE3pmaD50valueofP9urnandaD90valueof 

10 7~i~irn(asdeterminedbylaserdiffraction(MaiverninstrumentMastersizer3000)).  

Example2- Pharmacokinetlcstudiesinhumans 

ThetestmaterialusedinExample2wasasodiumsaltof4rchloronNn[2mr(4m 
r 13 chlorophenyI)methylj~3-oxo-t,2,4-t.hIadiazol-5~yl]benzamIde. This substance is 

referredtobelowasT M thetestmaterial"andsimilar.Thetest *1 N 

N wassynthesisedandpuri~iedbyAntemBiosciencePVt~Ltd.(BangaloreIndia) 1 The 
I I 

drugproductcontainingthetestmaterialwasproducedbyRISE(Sbderdh Sweden) 
for~3etagenonAE3 0 

(UmeaSweden)~ 
20 

Methods 

Clinicalstudydesign.  

Anopenrandomisedparallel-groupstudyinN volunteers(hereafterreferredto 

as suWects) was conducted to evaluate the exposure of4achloromNmr2<(4m 

doseadministrationof3doselevelsofthesodiumsalt 4 hloronNn[2m[(4m 

chiorophenyl)methyl]~3-oXO-1,2,4-thiadiazcln5myl]berizamide arid to evaluate 

combinationwithdapagliflozinatsteadystate.  

30 Main~nclus~oncriteria~Healthymalesubjectsandhealthyfemalesubjectsofnon

childbearingpotential,18-65yearsofagewithabodymassindex(EMI) 18.0and 
~0 

s~ 30h0kg/nV.  

Mainexclusioncriteria:Subjectswithahistoryofanyclinicallysignificantdiseaseor 

35 disorderwhichintheopinionoftheInvestigatormayeitherQutthesubjectatrisk, 

orinfluencetheresultsorthesubject'sabilitytoparticipateinthestudy1 

ClinicalStudyCompound 

26 

25 chiorophenyI)methylis3~oxo~i,2,4mthiadiazoI~!%yiibenzamideaftersingleandmultiple
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Agco&manufacturingpractice(GMP)I.kgbatchofthetest.materialwasmanufactured 
I accordingtoamethodanalogoustothatinExampleI.Thecompoundwasorov~ded 

intheformofawhitetooff-whitecrystallinepowderwithaD90<8j~imdetermined 

bylaserdiffraction(Malverninstrument 1 rvlastersizer3000).  

S 

ForthestudyVcapsentericcapsulessize0,wereindividuallyfilledwith200rngof 

milledtestmaterialtogetherwith2mgofsodiumdocusate.125rngofmannitoland 

6~5rngofsodiumi sulfate.  

pH 

10 Cornmerciali.yavailableoraltabletsofdapagliflozin,10mgwereDrovided! 

ClinicalMeifado/cgy 

Twentyrfour(24)subjectswererandomised(I:LI)totreatmentwitheither200mg 

(Icapsuleof200mg),400mg(2capsulesof200rng)or,800rng(4capsulesof200 
r 

13 mg)ofthetestmaterial.  

A N N 

con~inedtotheresearchciinicfromthe 
startofIMPadrninistration~Thesubjectswere sq 

eveningLeforeDayI(Visit2;Dayait)i ThesubjectswererandornisedonDayIand 

20 allocatedtooneofthreeparalleldosegroupsoftheIMP:200,400or800mgonce 

daily(14:1).  

Pre-dosesafetyassessment.saswellaspr&andpost-dose2Kassessmentswere 

performed.ThesubjectslefttheclinicafterthelastPK-sampleonDayIandreturned 

Subjectsself~adrninisteredthetestmaterialathomefromDay3toDayI5~A 

telephonevisittocheckcomQlianceAEstatusanduseofconcomitantmedicationswill 

beQerformedonDayS(Visit4).  

30 

ThesubjectsreturnedtothecliniconDays16and17(VIsits5and6),forPKsampling 
andAEassessment.Visit6 p inthe p 

eveningofDay17,whenthesubjectswere 

con~iriedtotheclinicuntilDayIS.OnDay18,pre~andpost~dosePKandsafety 

assessmentswereperformed.The suLjectslefttheclinicafterthelastPKsampleon 
I 

35 Day18andreturnedfora24hPKsampleanddosingonDay19(Visit7).  

co~administrationo~thetestmaterialand 

OnDay19(Visit7) *subject.sbegan F! U I 

dapagliflozin(Forxiga),10mgperdayfor7days(Day19toDay25). ThesuWects 

27 

25 fora24hPKsampleanddosingonDay2(Visit3).
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returnedtcthecliniconDay25(VIsit8)forfinal I 

dGSIflqPKandsafetyassessments.  

Afinalend-of-studyvisit(Visit9)forfollow-upofsafetyassessmentswasconducted 

28days(±£4days)afterVisitSorafterearlywithdrawal.  

S Venousbloodsamples(approximately5mL)forthedetermination 0 fplasma 

concentrationsof4mchIororN~[2-~(4nchIorophenyI)methyl]n3moxom~I2,44hiadiazoim5r 

yI]benzamideafteradministrationofthetestmaterialwerecollectedthroughan 

indwellingvenouscatheteronDaysI,2,16to19and25.  

N 

10 ThebloodsampleswerecollectedInpre-labelledLiaHeparintubes!Allthecollected 
blood N N 

sampleswerebecentrifugedat1500Gfor10minutestoseparateplasmawithin 

60minutesfromthesampleisdrawn.TheseparatedQlasrnafromeachbloodsample 

wasbedividedinto2aliquotsinore~labelIedpolypropylenecryotubes(AandB 

samplesapproximately7519iaLineachtube)andfrozenat<-70 0 C.OnDay25,the 
r 

13 plasmawasdividedinto3aliquotsofa&'east500II(AandBsamplesforthetest 
materialandIsampleforpotentialfutureanalysisofdapagliflozin).  

I *. N 

Samples for determination of plasma concentrations of 4~chloro~N42mr(4s 

chiorophenyI)methylj-3txo4,2,4~thiadiazoV5~yijbenzamide were analysed by 

20 LablyticaLifeScienceA~,UppsalaSwedenbymeansofavalidatedLS4IS/MSmethod~ 
I 

DataAnalysis 
Thedataofplasmaconcentrationtorespectivetime *1 

pointsfortheanalyte(4 hIcro~ 
Nar2~r(4~chlorophenyl)rnethyli~3moxom£,2,4atiadiazoi.m5ayIJbenzamide)wereusedfor 

compartmentalanalysis(NOA)moduleofPhoenixWinNonliri8.1soFtwaretodetermine 

thefollowingpharmacokineticparameters 1 

Aftersingledoseadministrationoftestmaterial: 
U 30 AUCO-.24, CmaxTmax anddoseDr oportionality(basedonAU&24andCmax) 

(Cecondaryendpoints).  

administrationoftestmaterial: 
Aftermultipledose j N 

0 AUCtayandCmaxatsteadystate(primaryendroInts) 

35 AUCIAUC~~,Trnax(secondaryendpoints) 

S DoseproportionalityaftermultipledosesbasedonAUGat.steadystate(AUC 5 5 ) 

and~(secondary U 

Ctmughpre-doseonDays16and17(secondaryendpoint) 

28 

25 thepharmacokineticanalysis. Pharmacokineticanalysiswasperformedusingnon-
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S Accumulationratio(secondaryendpoint.) 

Results 

TheresultsforthernultirWedoseoralpharmacokirieticstudyinhumansaretabulated 

S inTaLles1-4belowandareshowngraphicallyinFigures1and2~ 

Theresultsshowthattherewassubstantialaccumulationof4nchioromNm[2m[(4r 

chiorophenyl)methylj-3-oxcmi,2,4-thiadiazok5-yijbenzarnideInthebloodplasmaafter 

repeatdosing~ Troughconcentrationsaresimilarondays16to25,suggestingthat 
N 

10 steadystateconditions(oratleastclosetosteadystate)haveoeenestablishedbefore 

dayi8~Atday18,thereisverylittlevariationintheplasmaconcentrationandalarge 

increaseinCmxcomparedtopreviousphaseIaridphaseHapharmacokineticstudies 

performed with 4nchIoronNnr2r[(4~chlorophenyI)methyI]~3noxonI,2,4nthiadiazoln5m 

yI]benzarnideinsusoension.  
r 13 

InpreviousphaseHastudiesinvoivingpatientswithtype-2diabetesreceivingtOOC 

/ of 4~chIoro~N42 
L L(4cI3lOrOPheflYI)methYIi3~OXO~t,2,4~thiadiaZOlY~5s 

p 1 N yI]benzarnideinsuspensionthemeanCm~xatday28was55pg/mi. Thiswasan 
4: exploratoryproon~of oriceptrandornisedparallel-groupdoublemblindedplaceb& 

20 controlledphaseha28-daystudy(TELLUS)conductedin65QatientsOnMetformirifor 

>3months.TELLUSislistedIntheEudraOTdatabaseprotocolno.201&00218343.  

Whencomparedtoastandardsuspension r ~

01 Lheactiveingredienttherewasa 
inThesystemicexposureof4

surprisingandsubstantial(uptoflveafoid)increaseN N 

'I N N N 

200mgofthesodiumsaltoftheactiveinaredlentwas N 

administeredtothesubject.  

AUCoast 

Dose group Sampling Cmax(pg/rnL) Tmax(h) (h*pg/rnL) 
Dat WI 14.98 87.37 200 
Day18 49.86 8.025 1061 

4 0 0 Day:insininsininsininsinin 1sininsininsininsinins3 10.62sininsininsininsininsininsininsininsininsininsininsininsininsininsininsinin3 15.37=ssssssssssssssssssssssssssssssssssssssssssssss3 158.5ininsininsininsininsininsininsininsininsininsininsininsininsininsininsininsininsininsin: 
_____________ Day18 7077 831 1541 

Dayl 22~76 15159 ~a3 

800 
Day18 Liars 11~48 2619 

Table1.MeanPlasmaPharmacokineticParametersFortheAnalyte 

(4-chIor-o-N-[24(4~chIorophenyl)methyI]~3~oxo4,2,4-thiadiazoK5-yIjbenzarnide) 

30 followingadministrationofthesodiumsaltoftheactiveingredientincapsules 

29 

25 chioromNs~2<(4~chi.orophenyi)methyljm3aoxoaI,2,4sti~iadiazoIa5myi.~benzarnade when
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asasa ~sssss3 =ssss3 -sass- Essss Esss ifinminin3 minin3 nssS SMUSS MaSMS*mininmin ininmin nsssS MaMaS SaSsa*ininsinin: insininsininsinin2 :ininsininsininsinin2Ij 

N N N N 
N N N N N 
N N N N N 

N N N N 
N N N N N 

N N N N 
N N N N 
N N N N 
N N N N flip N N N N 
N N N N 
N N N N ;i L== N N N N N N N N Li~ N N N N 
N N N 

N N N N N 

N N N N 
N N N N N N N N N 

N N N N N 
N N N N 

N N N N N H : N N N 
N N 
N 

N 
N 

(ZN '~-d i~ri[N '1 *Dir~% r'~; NW 5r ((3 h" LOIIr-4 CC) N 

N N 1* o ~ 0110 N D:ra. N N F. LON 
N :s~Icss N N 

N <v~~'4trflLflItfl t CO NNLO -I (\J P3 ~tIOO N 
N N N N N 
N N N N N 

N N N N N 
N N N N N 
N N N N N 

N N N N 
N N N N 
N N N N 
N N N N 

N N N N N 
N N N N 
N N N N 'El N N N N 
N N N N 
N N N N 
N N N N 
N N N N 
N N N N 

plass N N N N 
N N N N 
N N N N 
N N N N -U: ~ N N N N 
N N N 
N N N 
N IW~ N NN 

- N 
N 

it kG N NO r-4 tO 02)100 fl N N jN c%)OltO cr~ ~-i cy~ Nfl t " as 
U ~ N ~ r U N N i=c: N N r 

N <V~aS it~t~ 
N ~ ~ LO (ND 

N N N N N 
N N N N N 

.555551 nasa 5 nasa 5 as- ass 

N N N N 
N N N N N a 
N N N N N 
NCN N N N N 
N N N N N 

N N N N 
N N N N 
N N N NO 
N N N NI is:: N N N N N N N N 
N N N flu~- N N N N 
N N N N rM~ N N N N N 
N N~CtJ1  N 

N N 
N I¼Sa)i U, N XiE~-~n ~raF N N 

ror~ornNhLnI10W-IW-4ko N N 
N 

(NJ r~(NJIC';J N ~rIfl 
N N 

F' pq N 'U U W U' N 'U WI N '~ U I N 

W.fldOO 001000 N cob o 
N N N N N 
N N N N N 

N N N N N _ 

N N N N 
N N N N N 
N N N N N 
N N N N N 
N N N N N 
N N N N N 

N N N N 
N N N N N 

N N NO is:: N N N N N N 
~ss N N 

rum~ N Dcq~ 'trNi s~ N 

N co:aj r~.i ol I~ ~ 0 ~ e~ n N UI~aSVfl£0CO ~tHtkO£0tOQ§)N~ flh Cfl flOj~ N 
N N N N N 
N N N N ______________________ ShiEs 

.555551sssssi asassi asassa .55555 .555555sssss~ nssssj nassas k5555 .55555Iassss~ ass asass ass assIass _______________________ N N N N N 
N N N N 
N N N N N 
N N N N N 
N N N N 
N N N N N t 
N N N RUE N N 
N N N N N 
N N N N N 
N N N N N 
N N N N NI 
N N N N 
N N N I~MN IN N 
N N N 

4.JN N NW 
N N ¼/tJ~N~J N 

LOI N N N 
N a N t a N a m N ~ t N 

N N ~~nmnnIrnrnnn Nfl 
N 

N 
N fi NE Hv~-C\J(%~j (N(NIVI(NCxJ Cl00 N 01 N N 0 

nfl~wwwn ~wn nwn~mn wwww~wwn. NL 

N N N N N 
N N N N N 0') 
N N N N 
N N N N N 
N N N N 
N N N N N 
N N N N N 

N N N N 
N N N 
N N FnN 
N N 1 ~ N N 
N N 

N~sa N N 
N N N 

N N 
N NN NW 

U U N w U N w ~ .N 
N N 

N NQ~(NV~CODra4 N Is-as N CQ A .55S 

Ui~aSititCO~IIfl'4)it~COI 
N N N N N N N N N N 

:55555 ~555553 555553 55555S E5555s 55555*555553 55553 5555 55555 55555*55555 5555 5555 55555 55555~ 55555: 55555555552 :in555555555521 N N N N N 
N N N N N~J 
N N N N N 
N N N N N 
N N N N 
N N N N N 
N N N N N 
N N N N N 

N1~ N N NE 
N N N N 

XI N N N CLJI N N N 
N N N 

N I(N t N LOI N 
N N N N 

N 'U U ~4C) N 
N~ N'UCO 0 

N NLL~ 
HI~'CO LflbO N 1--J ~ N N N N N N 

55555 1 1 1 N 

N N N N Nm 
N N N N N 
N N N N N 
N N N N 
N N N N N 
N N N N N 

N N N ILl N N N N 
N N 

iN N N ISN N 
N N UIN N 
N NW N m 

N ~Qlifl *N a 
N N 

crb N In 0~Us Lr~ ~ji El ~ ~ in oir~ (fl N 0 

UHaS(N (N (N rw~Ir4 NJ Is (N ~ ~ (NJ VND~ 

N N N N N N N N NW 
.555551sasasi assasi assass .55555 .555555sssss~ assasi assass .55555 .55555Iassss~ assasi assass L55555 L55555I~5555~ 

N N N N N 
N N N N N ass 
N N N N N 

N N N Naksi 
N N N N N 
Nt m  N N N 

N N N N 
NE N N N N 

N N N N 
N N N NH 
N N N N 
N N N N 

N N N N N 
N N N 
N N III tAD N 

'I N N 

U1 ~ r~o N NI 1* C\J C ~ICO NN 

DIem OLfl~0Ir~ N 

rtr4 OQ r~ [~NIr~ flJ (NJ [N U~br~ Q~ CA) LOb 
N N N N N 
N N N N N 
N___________ __________ N___________ __________ N___________ ___________N___________ _______________________ 
1 1 1 1 N 
N N N N N 
N N N N N 
N N N N N 
N N N N N 
Nasa N N N N 

N N N N 
N N N N 
N N N N 
N N N 

N Ls= N N N N 
N N N N 
N N N N 
N N N 
N N N 

N 

555- fllflfl N CQ 
0N(Nr~bfl0QO0 N ~4wNJNI0 N 

1ff 0 ~ N 'tCfl10 NNOQ~QQN~N~Q 0 

~INH r~ O~ N N CT~b~w~ e~ib 
N N N N N 
N N N N _______________________________N 

N N N N N 
N N N N N 
N N N N N 
N N N N N 
N N N N N 
N N N N N 

I-b N N N N 
N N N N 
N N N 
N N N N 

Ub L~I N 
N N --- N 
N N N 

N N N N N 
LLJN N N 

1t31 _ 
N N N F: ~ flN N N ____ N N N N -

N N 
N _ 

N N N -- ~rIXQ~Q~b 
N N P fl > ~- Wb ~I3 CD W w >i 

adN N 
N wU~ 7 ? 1  (p20(91 

(/)1 r-I 'Cj lfb NiCC) r4 ml w~ N N N 

N N N 
N N N N __________________________________ _________________________________ win wnwr winwr nfl nwn ninwinU wwwn wwn winsUwww wwswwq wwwww- rsww*s*- rsww*s*wUwsws*w. .. ..I 

N N N N N



WO20221153042 PC11GB20221050054 

asasa~sssss3 sssss3 -sasasjiKS=SSS Esss ifinminin3 minin3 mininU~KS MaSMS*mass: aMMan: ininsinzr~KanSaS SaSsa E: insininsininsinin: 

N N N N I N 
N N N N I N 
N N N N I N 
N N N N I N 
N N N N I N 

N N N I N 
N N N I N 
N N N I N 
N N N I N nIsz N N N I N 
N N N I N 

N N I N N N N N N N N I N Li~ N N N I N N -a N N N I N N N 
N N N N 
N N N N 
N N N 

N N N N I N N N N I N 
N N N I N N N N N I N H2~ N N N uj~Lfl 

N!N Hr N~ Cl 
UN 1H1 VW4(%O~t 

0* FMb% Cfl5CN Dorini 
Ma N N U N I Fq 

N N ~I CoCflIL¼ innrottD I rn~n ~n Cl 
N N N N I N 
N N N N I N 

N N N N I N 
N N N N I N 
N N N N I N 
N N N N I N 
N N N N I N 
N N N N I N 
N N N N I N 
N N N N I N N N N N 

N N N N 
'El N N N I N 

N N N 
N N N I N 
N N N I N 
N N N I N 
N N N I N lines N N N I N 

~ gW N N N I N 
N N N I N 

N I N 

4-':~- N N 

N N N I 0i*~% N N I N N N N N N N N I N N N N N 
N N N 
N N N (\j1~JQ Nfl 00 N I 

N *~F~N~F% ~~s'~Npa~; N I r\JiOCo co ¶JINI~J i'~~IN i'D %LJN I IN N N 
N I w (NIflJr~iO(N N I F. N 

r ~N N I F. ~ 

ta4ajI%~ I 
N EEJNL5I %~M~E NNfl I IN !~INI~J LAM fl 
N N N N I N 
N N I _______________________________ 

N N I ass~u
.sss~seI I 

N N N N I N - Os 
N N N N I N 
N N N N I N 
N N N N I N :3 
N N N N I N 
N N N N I N 
N N N N I N 0 N N N I N N N N I N H : N N N I N 

N N N I N flu~
N N N I N 
N N N I N CD N N N N I N N CL'1 I rM~ N N N 

N Nm 
N 

N N I N 
roi~~~%w 'ant coNs in cmN In ~t ~r~'a it 

N N N I 0 

r"41r-4 *r~4 1P~N ~H~c:~ t wHir-S C~tJ ~.-4 cn ci. ~N1 ~  N N pq I p. 0** wN w p.  
n N ~ U N I 

N I 
o0 o 010 0 or~~ 0:0 Cl O~O 0 0 

N N N N I N 
N N N N I N 

N N N 

N N N N I N 
N N N N I N 
N N N N I N 
N N N N I N 
N N N N I N 
N N N N I N 
N N N N N 
N N N N I N C) 
N N N N I N N N N N 

N N N N C) 

N N N N LII 
2fEN N I it 

N N NN fli ~ 
N U N N I N GO 

Lm~%%Azrb (Nicr~ mIr~ ~t (NJN St (N &16 ~ lets' UN I N I 
sss~ 0CflACN~0fl St N 

W~$DOQNi1fltflNiNWIr~cN ~$IWc~~ 
UL N N I N N N I 

N N N ________________________________________________ nfl wewe I jwe U U~ -~

N N N N I N 
N N N N I N 0 
N N N N I N 
N N N N I N 
N N N N I N 
N N N N I N 
N N N N N 
N N N N N 
N N N N 
N N N I (0 
N N N N I 
N N N N Ni: 

N N N 
cb @N U~irNJ @I&~ @' 0 

N *N w "N U *N "1 .N p.  
N N I~J 7rj N 

gfl macn nan ~a I macn r-4w 

- NAas SNb N fl U SNSS F.  

Ha Cl CN45(N CNJICI Cl (NEC 0 CII(N (N Cl C) E N N I 
N N N I N N N N N 

I ass~a I ass~asees I -- - .- lets 
Iin"-""""-"'N N N N I N 
N N N N I N 
N N N N I N 0') 
N N N N I N 
N N N N I N lets 
N N N N I N 
N N N N I N 
N N N N I N 0~ 
N N N N I N N N N I N 

N N N I N N I N U ira. N N N N N N N I xit ~ N I 
I __ 

CNIwH 

N I pq I p.  
EI~6#a~~N C) G~C 

to 'ass' NiLfltfl NIN N1 vH Cl tflIOU' flY N N N N I N N N N I N aew aa aseesIeeeeei m a was wasIsea mmm was wasIsea aea Q 
N N N N I N 
N N N N I N N N N N N N N I N U 
N N N N I N 
N N N N I N 
N N N N I N a-i 
N N N N I N 
N N N N I N 
N N N N I N 

N N I we 
XI aw~ N N I UP G~ 

N N tEn-N _ t 
rca N N 

N N N N I Ems 
N art;iri 

LW.~NMaflJ N'~ fl~Cl N I ~ (N ort m m 

N N ~I N nfl 
N :stss I O iIfl 

Ha Lila t.~) (Nar-t Cl fiN N N N N I N 

~fl-fl- fl-fl-fl fl--fl-*fl--fl- fl--fl-+--fl- fl-fl-fl -- fl--+-fl-- fl-fl-fl fl-fl-fl*-fl--fl fl-fl-fl fifififififififififi fififififififififififi 
N N N N I 
N N N N I N N N N N N N N I N 
N N N N I N E 
N N N N I N 
N N N N I N 

N N N I N Lfl 
N N N N I N N N N I N 

N N N I N 
rH lets 

1hz N N N I 
N N N sees 
N N N U 

Q5N~r~mO ~fl5~SaSj I~ co cn >~ .SJN~I)r~ (NcL 
N 1W r 

afiji t [N oDc~ in o (NNN NEC' 

N* (N mir~ ifl (fl (NIW N r=41(N fl (NJ (N 

N N N N I N 
N N N N I N N____________ ____________N ____________ ___________ ____________N ______________________________________ 
N K N I 0 
N N N N I N tea 
N N N N I N 
N N N N I N 
N N N N I N £2 

N N N I N 
N N N I N 
N N N I N lets 

<JFE N I N 
N N N I N 
N N N I N I

N N N 
HI>~ N N I N N N N I N N I N N I 

N ~ oIr~io ~. oclo N I 
N hOC ON I 

I (N 
UN FE 

h* ~ (\Jho hr4 C LJ7)~ (N1 C42 U ~ho o N I N Da '~- St na~H 14-1 Co NN LOIn Cl (NhV '~ '~ N N <a r~ ~h(N ~r4 ~ ~I~D ~H1 ~ fl Cl yn~s~ (N ~ 

N N N N I N 
N N N N____________ I____________ N 
K K K N 1 N 
N N N N I N 
N N N N I N 
N N N N I N 
N N N N I N 

N N N I N N N I N 
N N N I N 
N N N I N 
N N N I N 
N N I N 

4~~IN L~= N N N I N 
N N N I N 
N N N I N 

L(~h ~ N N N I N 
N N N I N 

N N I N I N C) OhO 0100 ON I Ohr~ 0 

Lflir4 N I (N 
wa* N ~!NN Nj I rtUCQCTh r 

N N I 

flrNJ~ U INIIIIhJ ~dL.~atM ~"~" I** Clh'~t o tn 
<h r=i r4h(N ynfl~s~ ~ r~1jN r~1 fl (N r4hr4 N r~ 

N N N N I N 
N N N N I N N N N ________________________________ -I-- -K I I I 
N N N N N 
N N N N I N 
N N N N I N 
N N N N I N U U N N N N I N N N N N I N ass a 

i-h N N N I N _ 
N N N I N V 
N N N I N 

Uh ~J 
N N N I N 
N NN I NC W W N N N N 
N N N 

N 
N N N N I N * 

flN c:E a N~ E~-E 
N N 

N N N' 
N N N N N N N NN N N rtr N N ci~n>~:~awrcwww> DaN N (NhV~N (5 U 

Wa I N flflZ flflm N N N I N ________________________________________________ ______________________________________________ 
N N N ________________________________ _______________________________ 

N ___________________________________ _________________________________ ..e.e.w.e.w,*inininin~e.e.w.e.e.' wwwwwuqwe rinininwU inin, inin, wwwwwuNrwwww rininw*rininin, ininin, wwwwwuNrwwww rininin .  

N N N N I N



WO20221153042 PC11GB20221050054 

asasa~sssss3 sssss3 -sasasjiKS=SSS Esss ifinminin3 minin3 mininU~KS MaSMS*mass: aMMan: ininsinzr~KanSaS SaSsa E: insininsininsinin: : 

N N N N I N 
N N N N I N 
N N N N I N 
N N N N I N 
N N N N I N 

N N N I N 
N N N I N 
N N N I N 
N N N I N 

nIsz N N N I N 
N N N I N 

N N I N N N N N N N N I N Li~ N N N I N 
N N 
N N N N 
N N N N 
N N N 

N N N N I N 
N N N I N 
N N N I N 

N N N N I N H2~ N N N N 
N N N I N 
N I w 

N N Ct~NE)N~E~rr"~ I 

UN N ~JIN%~I~h~44:fl In HE N ~fl NN utri~-~tseri 
:z~:~- N N j~Ob.4 4 I ~ 

U N r I U U 
~N ~ N I N <i:~ ins' nir4 CO ~flCfl LO1 Cfl C W-IIIN en(fl CO 

I ,aa~ 
N N N N I N 
N N N N I N 

N N N N I N 
N N N N I N 
N N N N I N 
N N N N I N 
N N N N I N 
N N N N I N 
N N N N I N 
N N N N I N 

N N N N 
N N N N 'El N N N I N 
N N N 
N N N I N 
N N N I N 
N N N I N 
N N N I N 

N I N 
~ gW N N N I N 

N N N I N 
N I N 

4-': ~- N N 0i*~% II N N N N N N N N I N N N N N N N I N 
N N I N 

N m N N I r~JiLnCOCO UL* [N 'tIr'~jLOiC'J~-' F. ~ - r 
N N r r ~Qt 

CC) ~Y)5(Y) Cfl~rN ffl flIr-~Q~I(~ r ~ CO (N 
N*i=C ~N IIOr4I(NCOCfl fl 

N N N 
N N I 
N N I _______________________________ 

I 
N N N N I ~N - Ct 
N N N N I N 
N N N N I N 
N N I N 
N N N N I N :3 
N N N N I N 
N N N N I N 
N N I 0 N N N I N N N N I N H: N N N I N 

N N N N 
N N N I N flu~- N N N I N 
N N N N 

rM~ N N N ~ I-; N 

N I~ N >dEnoolw N N N UN' 
N N I Nf3~fl~fl 

N I LCWt WiO ~ ~N I N 

N* N I MN 0 N N N I Es. '-~ in-Br-; 'HIVH ~H r-~~ VH 0 N~4 rH r4 iH ro 0 N U U 
US 0 old 0000 O~O 'Y21 0 C r~4iO 00 0 N N N N I N N N N N I N N N N 

N N N N I N 9-N N N N I N N N N N I N N N N N I N N N N N I N N N N N I N N N N N N N N I N 0 N N N N I N N N N I N 0 N N N N H: N N N Ill) N (N N N N N 4JN~ N N I 00 N~ N N I (fl I u [N (N~N ~ ~ ~ LW I N 

NN (N t-IDW4 Wah~1 fl00 C~JK-I IC tfl ihirri ~ ~j o >~ 
Q~IY~ iH ~-4HN r~ rH r~ r~ 4~J 

U:. ~iN Q~N N N I N N N N N I N N____________ ____________N ___________________________________N ________________________________________________________________________ &fl N 1 N 1 I 1 N N N N I N N N N N I N 0 N N N N I N N N N N I N N N N N I N N N N N I N N N N N I N N N N N I N N N N N I N N N N N I N N N N N N N N N N N I N (N Cl ~jj 43N I N N Ub @IO~ cYicrtcr~ @io~ I N (Al N N PU U CD N U *N ~ "N ~ U N ~ I PU () N N I ro1 ,~. CO COICO nUnCO n~n I~fl . 1 n nn CO 
Nstuns 

H' ~ ~ N ~J COHN 0 o~r'J (N rN N N I N N N I N ~essss _ Cl aew ass~a N I N ae~~- _______________________________ N N I N 0') N N N N I N N N N N I N N N N N I N N N N N I N N N N N N N I N N N N N I N N N N N N N N N N N N NE N N N I N U N N N It~U N N N I N N I roi~% N I - N N O~SHNO~ sLAJINLI r N I CO 
2'. en (Nlr~ dIN r~Ji7 -4 I** (fl 

UL r-~ rS4DVS4 rnI5CO ~nf ~W444 (>)Iys~ ~ ~4M(() 
N N I rwwwe.mrwwwe~sg~---'-'-*- ________ ~iFWWWW~FWWWW~!eee~ininqWWWWWU~rWWWWPSeWeSPSeWeW~eeee!WWWWWUjWWWWW N N N N N I N N N N N N N I N U N N N N I N N N N N I N N N N N I N rcs N N N N I N N N N N I N N N N N I N N N N I N Xi IW N (N N N I N Q~ io~ ~ (0: N N N I N 

Eiro ~N c7i~ S I u flC) U cr~ U 
N N I 

I (N 
H' ya4 '.DDCN raflcQ~ 0i(N coI 

N N N N I 
I -4- N N N N I N N N N N I N N N N N I N E N N N N I N N N N N I N [359 N N N I N (I) N N N N I N N N N I N N N N I N 1hz cn In N N N I N N N N N N I U Lflih~*%t~ pq~ (J%~g(N r4 IflI I u IN N I r (1 (N F' Q5N N N N N - 2 ~ t ~7IN Ng~trNr'~%N irNcr~vew4irNort ~'-~ U' N N (NIC'1 J d t (fl r-! N* N LOICO N N N N N I N N N N N I N N____________ ____________N ___________________________________N ________________________________________________________________________ N 1 N 1 I 1 cv N N N N I N ~aa N N N N I N N N N N I N N N N N I N n N N N I N N N N N N N N N N N N N W E N N N I N HN N N 

N N N I N HI>~ N N N I N N N I N N N N I N N N I ~. ON ODOCO IN N I (N 0 N I UN N I 1* ((31 [~Nirr4 0 ~ I~~D (N *NP~4 fl r4 (N N N I N D:rtw ~N GOiOOtfl@N I~flLONi~NU' ~ Natas N N NN u~Ir~'~-im Cl 

N N N N I N N N N N I N N____________________________________I____________ N___________________________________a____________ I____________ N 1 N 1 N 1 N N N N N I N N N N N I N N N N N I N N N N N I N N N N I N N N N I N N N N I N N N N I N N N I N 4~~IN L=~ N N N I N N N N I N N N N I N Lfl~~ N N N I N 1TJ N N N I N N I N ooiooIoooio I~ (N~0O~S 
I N DitU'NDWO3iGO~tU'RD I4010U' 0iN F' 

N N N (N (NI(N C1~CN (ifl r4Ir~ (N (N (N '-I N N N N I N N I N _______________________________ N N N N I N N N N N I N N N N N I N N N N N I N U U N N N N I N N N N N I N N N N I N Hi si: N N I N N N I N 4~3 Ui N N N I N N N N I N N N N I N Li: cv w N N N I N N N N N N I rt3 2c2 flN N N N ci U_ N N N N I~ N N N I 0 N N N I In' N N N I cam N ~ I 
~)N~S9 \JJN¶J1I~J~JlI'D I N N 197 suns suns 

(an' W) :faa~i¶aa~ ~S~~ES4 (N (NIiCNI ZIc.. (J) Ui~ '~ 2 (1)U N N N N I N N N N N I N __________________________________________________________________ 

..s.s.w.s.w,*inininin~inininin~ww~ww~4rwwwwrinwininwUswininwwininwwwwwwuNrwwwwrwininww*rwininwin~ininwin~wwwwwuNrwwwwrininwinwrininwin 

N N I



WO20221153042 PC11GB20221050054 

Example 3 = Pharmacokinetic studies in humans using a new tablet 

N of0304Nasalt 

S ThetestmaterialusedinExample3wasasodiumsalt 0 f4nchIoro~Nm[2n[(4m 

chiorophenyl)methyl]m3roxorl,2,4rthiadiazok5myi]benzarnide, Thefreebaseformof 

thissubstance(i.e.4mchlororNrr2 I ,4rthiadiazolnr5un 
yljbenzarnide)isreferredtobelowas'thetestsubstance"IMPandsimilar.Thedrug 

I 

substanceinthe testmaterialusedin N studywassynthesizedbyAnthem 

10 BioSciences(BangaloreIndia)andthetablets(drugproduct)wereDroducedby 
N 

RecipharmPharmaservicesPvCLtd~(EangaloreIndia)forBetagenonBloAB 0 

Sweden) 

Methods 

IS Clinicalstudydesign.  

.. :nrandomisedparailekgroupstudywasconductedtoevaluat.etheexposure 

and safety of 4~chIoro~N~E2-r(4-chlorophenyI)methyIi->oxo~t,2,4~thiadiazoL~5~ 
N I yI]benzamidesodiumsalttabletsindosesof2t2~i2rngand424~24rng(equivalentto 

200mgand400mgdosesof4~chIcro~N~[2 
L 4(4chiOrOPherWIY"fletrWiF3tXo~I,2,4~ 

vo~unteers(hereafterreferredto 
20 thiadiazol-5-yljbenzamide)atsteadystateinhealthy i 

as 2 

MainInclusioncriteria:Healthymalesublectsandhealthyfemalesubjectsofnorn 
j 

childbearingpotentiali&~65yearsofagewithabodymassindex(ENII)> 18.0and 

Mainexclusioncriteria:Subjectswithahistoryofanyclinicallysignificantdiseaseor 
disorderwhichintheopinionoftheinvestiaatormayeitheroutthesubjectat , 

N a 

N I K orinfluencetheresultsorwesubject'sabilitytoparticipateinthestudy.  

30 

ClinicalStudyCompound 

N "400mg"tabletcontained424h24 rngofasodiumsaltof4~chIoroaNmr2mr(4a 

chi.orophenyl)methyljm3aoxoai,2,4sthladiazola5myi.Jbenzarnide(Compoundofformula 
Ii) whichcorresoondsto400 rngoftheQarentcompound4mchloromNm[2nr(4m 

N H 

35 chiorophenyl)methyI]=3txo4,2,4rthiadiazoV5nyi]benzamide~ 

inTable5.  Theformulationdetailsofthe'~400rng~tabletareshownbelowI 

33 

25 :ssz 30!0kg/m2~
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N 
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N 
N 
N pertablet 
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I Compound of formula 1.1 I a 
I N 
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I N 
I N 
I N Microcrystalline N ~ IlIE~Mf Ph~Eur.  
I N ACIg1r1 Il!I~N/ 
I N 
I N 
I N 
I ~Iq~I1flfl1 r% N 
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I SSShIhi'~~S5 rrionohydrate N Film Ph1Eur~ 
I N 

I N 
I N 
I ttnc~t4iinmrt.m~ ~LdWIIglycolate Ph.Eur~ 
I w%~;~gIq iii; IIit~I IJazdIaLeuIdlIL 
I N 
p. I.  
I N 
I N 
I N 
I ~ I! JI~ILII N _ Ph.Eur.  
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I VN~t~fl~ACNIifl'"~ N 4 ~ c~h 1411 INIririr~ir1i 
I N Ph~Eur~ 
I I"Ir1LAiIr¶~)NL ljfl N L4I~IItMWJNILJ~ 
~- -1
I N 
I N 
I N CWK~WXNCU 
I N 
B~ 

mg Table5.DrugproductcomQositionofthe"400"mgtablet 

EachtabletN ascorelinewhichmadeitpossibi.etosplitthetabletinto2oiecesfor 
I I ofthelowerdoseof200mgof4achioromNst72<(4~chi.orophenyi)methyIim 

S :i-QXO-I,2,4-thiadiazol-5-yI]benzamide.  

ClinicalMethodology 
N 

Twenty(20)subjectswereranoomisea~ i)totreaLmentwi:netmer~uu is 

\Itabletof400mg)ofthetestsubstance.  
of200rng)or400mgI, 

10 

A N N C 

screeningvisit(VisitI)wasperformedwithin28days~e~orerandomisatlonandthe 
startofIMPadministration.ThesubjectsarrivedattheresearchcliniconDayI(Visit 

r 

2),randomisedandreceivedthefirstadministrationorthetestsubstance(200mqor 
400mgasrandornised).  

15 

The j 

sublectsreturnedtotheclinicinthemorningofDay2(Visit3)forpr&dose2K 

Beforeleaving..'S N clinicthesubjectswereprovidedwiththetestsubstancefor18 

20 daysoncedailyset-administrationathome(Day3toDay20).  

InadditionNI 

wesubjectswereinstructedhowtouseanelectronicdiaryinwhichtheir 

dailyintakeofthetestsubstancewasregistered.Subjectswerecontactedbyphone 

onDayU±1(Visi.t4)fora N ofadverseevents(AEs),useof N 

25 medicationsandIMPaccountaoi~ity. Sitepersonnelcontactedsubiectswhodonot 
J 

regularlyregisterIMPintakeintheelectronicdiary~ 

After18claysofhometasedseIf~adrninIstrationofthetestsubstance,'I- subjects 
returnedtotheclinicinN I .1 

wemorningofDay21(VIsit5)forpre-dosePKsamplingand 
30 subsequentadministrationofthei doseofthetestsubstance.Thesubiects 

34 

samplingandsubsequent.administrationofthetestsubstance.



WO20221153042 PC11GB20221050054 

remainedatthecilnicforatleastShourspost-dosez safetyassessmentsand 

additionalPKsampling1 inthemorningofDay22(Visit6),thesubjectscameforaN 

visittotheclinicforafinalPKsample24hoursafterthelastdose.  

S Afinaltelephonetased endnonzmstudyvisit(Visit7)willtookplaceapproximately2 

weeksafterthelastdoseonDay35±3days.  

Venousbloodsamples(approximately5mL)forthedeterminationofplasma 
concentrations z 

0I 4-chIoro-N-j24(4-chlorophenyI)met.hyIj-3-oxo-I,2,4~thiadiazol-5

10 yljbenzamideafteradministrationo~thetestsubstancewerecollectedthroughan 
p 

indwellingvenouscatheteronDays2~21and22~ 

ThebloodsampleswerecollectedinpreriabelledLkHeparintubes.Allthecollected 

I I 

r 13 60minutesfromthesampleisdrawn.Theseparatedplasmafromeachbloodsample 

wasbedividedinto2aliquotsinDre-labelledpolypropylenecryotubes(AandB 

samplesapproximately750pLineachtube)andfrozenat<40 0 C, 

Samples for determination of plasma concentrations of 4mchloromNm[2~E(4~ 

20 chiorophenyl)methylj-3txcmI,2,4~thiadiazoV5~yijberizamide were analysed by 

LablyticaLifeScienceASUppsalaM SwedenbymeansofavalidatedLSrMS!MSmethod.  

DataAnalysis 

Thedataofplasmaconcentrationtorespectivetime q C theanalyte(4-cliloro

thepharmacokineticanalysis. Pharmacokineticanalysiswasperformedusirianon

compartmentalanalysis(NOA)module 0 fPhoenixWinNonliri8.1soFtwaretodetermine 

thefollowingpharmacokineticparametersaftermultiQIedoseadministrationoftest 

substance.  

30 

Primaryendpoint.  

CmxAUCo-;~stTmaxatsteadystateDay21i.neachdosegroup.  

Secondaryendpoints: 

35 Accumulationr~itiit onplasmaconcentrations24noursartertirstana N1~N 

dose.  

S DosenormalisedCrnaxandAUCo-.iastatsteadystateDay21.  

35 

25 Nar2~r(4~chlorophenyI)rnethyIi~3moxomi,2,4athiadiazolm5ayI1benzamide)wereusedfor
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Results 
N 

Theresultsrormemuiuioieoose N pnarmaccKlneucstudyinnumans tabulated 

il-ITables6-9belowandareshowngraphicallyinFigure3~ 

S Theresultsshowagainthattherewassubstantialaccumulationof4nchIoro~Nm[2n[(4m 

chiorophenyl)methyl]m3roxorl,2,4rthiadiazok5myi]benzarnide~thebloodplasmaafter 

repeatdosing.  

Moreovertherewasasurprisingandsubstantial(approximatelyseven-fold)Increase 
P N U i ma .. N 

Ws L(4achloroplleflyl)memyl.)ajmoxom1,2,4

10 Intesystemicaccumulationof4-chloro-N-r2N 
P thiadiazola5syljbenzarnidefromDayI.toDay21.when212rngofthesodiumsaltof 

theactiveingredientintabletformwasadministeredtothesubject.Anapproximately 

fiverfold increase U 

In the systemic accumulation of 4rchloronNnr2mr(4m 
chiorophenyl)methyl]r3noxonI,2,4mthIadiazoln5myKlbenzamidefromDayItoDay21 

F! I N 

r 13 wasobservedforsubMiectsadministeredwitn424myofthesodiumsaltoftheactive 
j 

ingredientintabletform.  

Whencomparedtocapsules containing200mgofthesodiumsai.tofactiveingredient, 

therewasasignificant(uptotwo-fold)Increaseinthesystemicexposure~:f4~chIoro~ 
H 

20 NnE>E(4mchlorophenyl)methyljm3moxcml,2,4nthiadiazolm5nyljbenzamidewhen212mg 

ofthesodiumsaltoftheactiveU intabletformwas L; U tothe 

subject.  

N N N Furthertaoietsandcapsulescontainingthesodiumsaltoftheactiveingredientboth 

25 providedsurprisinglyhigher N' 

chiorophenyl)methyl]m3noxonl,2,4mthladiazcln5myl]benzarnldecompared to multiDle 

j * dosesofthefreebase ortheactiveIngredientinsuspension.  

36 

doseanormaiizedplasmaexposureof4achioromNsU2mr(4~
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Claims 

ii Amethodofactivating5! I N 

adenosinernonopriosphateaactivatedproteinkinase 

(AMPK)comprisingadministeringf~jrnabout200toabout1000mg/dayofasodium 

S salt of 4mchIor~N~{2nr(4nchlorophenyI)methyI]n3moxomt,2,44hiadiazoim5m 
I yI]benzamideinaoharmaceuticaldosageformtoahumansubject.  

ThemethodaccordingtoClaim~, H 

whereinfromabout.200toabout800mg/day 

orfromabout.200toabout400mg/dayofthesodiumsaltof4-chioro-N-U2-F(4~ 

10 chiorophenyI)methyIis3~oxo~i,2,4mthiadiazoI~5ayLjbenzamide1.5administeredtothe 

human *1

subjec1.  

31 ThemethodaccordingtoClaimIorClaim2,whereinthesodiumsaltof4=
I 

i chioronNr[2m[(4nchiorophenyi)methyl]n3txorl,2,4rthiadiazolr5nyi]benzarnide MS 
N 

r 13 administereddailytotheriumansubjectandresultsinapeakbloodplasma 

concentration of 4-chloro-N-F24(4~chlorophenyI)methylh3-oxo-I,2,4-thiadiazol-5

yI]benzamideofatleast40,50,60,70,80,90,100,110,120or130pg/rnL.  

41 ThemethodaccordingtoClaim3,whereinthepeakLicodplasmaconcentration 

20 15reachedafterachievingasteadystateconcentration.  

is

2,' ThemethodaccordingtoClaim3,whereinthepeakbloodplasmaconcentration 
F 

Isreachedafter15,16,17Or18days1 

salt of 4nchloronNn[>E(4~chlorophenyI)methyl]~3noxonI,2,4nthiadiazoIn5m 

yI]berizamideisprovidedintheformofparticleshavingaparticlesizedistribution 

defnedbyaD90oflessthanabout10~irn.  

30 7. Themethodaccordingtoanyprecedingclaimwhereinthemethodactivates~ 

adenosinemonophosphate-activatedproteinkinase(AMPK)andtherebytreatsheart 

failure.  

81 ThemethodaccordingtoanyoneofClaimsIto6,whereinthemethodactivates 
ml 1-r 

diabetickidneydisease.  

41 

25 6~ Themethodaccordingtoanyoneoftheprecedingclaimswhereinthesodium
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91 The .. mettdaccordingtoanyonecfClaimsIto6,whereinthemethodactivates 

5'adenosinemcncphosohat&activatedN proteinkinase(AMPK)andtherebyLIeats 

diabetes.  

S top TherriethodaccordingtoanyoneofClaims3.to9,furthercomprising 

administering a sodiummglucose transport Qrotein 2 (SGLT2) inhibitor:, or a 

pharmaceuticallyacceptablesaltsolvateorprodrugthereoftothehumansubject 1 

IL ThemethodaccordingtoClaim10,whereinthesodiumsaltof4-chloro-N-F2~ 
U 

10 jj4achlorophenyI)rnethyi.Ja3moxomI,2,4~thiadiazoim5myVJbenzamide and the SGLST2 

p areadministeredsequentiallyorsimultaneouslytothehumansubject.  
I2~ The NI 

mewodaccordingtoClaim10orClaimIIwhereintheSGLT2inhibitorIs 

dapagliflozin, canaaliflozin, I gliflozin, ipraaliflozin, tofogiiflozin~ serglifiozin 
r 

13 etabonateremogliflozinetabonateertuglifiozinorsotagliflozin 1 

13~ Themethodaccordingtoanyoneoftheprecedingclaimswhereinthe 
I pharmaceuticaldosageformcomprisesanentericcoatingpreferablywhereinthe 

eritericcoatingcomprisesNLeeswaxshellacanalkyicellulosepolymerresinanacrylic 

20 polymerresincelluloseacetatephthalateorpolyvinylacetatertthalate.  

1m41 Themethodaccordingtoanyoneoftheprecedingclaimswhereinthe 

pharmaceutical dosageformcomprising thesodiumsalt p 4-chioro~N-r2-r(4~ 
q chiorophenyI)methyIis3~oxo~i,2,4mthiadiazoI~!%yiibenzamide further comprises at 

alubricantabinderafillerasurFactantadil'jentanariti~adherentacoatinga 

Flavouring acolourantaglidantapreservativeasweeteneradisintegrantan 
adsorbentabufferingagentanantioxidantachelatingagentadissolutionenhancer, 

adissolutionretardantandawettingagent.  

30 

15~ Themethodaccordingtoanyoneoftheprecedingclaimswhereinthe 
,. N N pharmaceuticaldosageformisacapsuleorataWeth 

t6~ Anoralpharmaceuticaldosage:rorrrlcornrmisIngfromabout200toabout1000 
35 mg of a sodium salt of 4~chlororNr[2 

~4(4nchlorophenyI)rnethyiJn3txo4,2,4r 

thiadiazol-5-ylJbenzamide.  

42 

25 leastonepharmaceuticallyacceptableexcipientselectedfromthegroupconsistingof
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17. TheoralpharmaceuticaldosageformaccordingtoClaim16,whereinthe 

pharmaceuticaldosageformcomprisesfromabout200toabout800mgorfromabout 

200toabout400rngofthesodiumsaltof4schIoro~Nm~2<(4mchIorophenyi)rnethyIjm3a 

oxo-t,2,4-thiadiazoI-5~yI]benzarnide.  

S 

JmsI TheoralpharmaceuticaldosageformaccordingtoClaim16orClaim17I 

whereintheQharmaceLiticaldosageformcomprisesanentericcoatingpreferably 

whereintheentericcoatingcomprisesbeeswaxshellacanalkylcellulosepolymer 

resinanacrylicpolymerresincelluloseacetatephthaiateorpolyvinylacetate 

10 phthai.ate.  

19~ Theoralpharmaceuticaldosager accordingtoanyoneofClaimstSto18, 
IF' least one 

wherein we pharmaceutical aosaae N ILI[L[I~[ LUIII~JII~~ 

pharmaceuticallyacceptableexcipientselectedfromthegroupconsistingofalubricant, 
r 

13 abinderafillerasurFactantadiluentananti-adherentacoatingaflavouringa 
colourantaglidantapreservativeasweeteneradisintegrantanadsorbenta 

bufferingagentanantioxidantachelatingagentadissolutionenhanceradissolution 

retardantandawettingagent.  

20 20 TheoralpharmaceuticaldosageformaccordingtoanyoneofClaims16to19, 

whereinthepharmaceuticaldosageformUIS acaQsuleoratablet.  

21. Theoralpharmaceuticaldosagez accordingtoanyoneofClaims16to20, 

whereinthesodiumsaltof n N 

p m 

distributiondefinedbyaDYCoflessthanaLout10pm 1 

22~ UseofanoralpharmaceuticaldosageformaccordingtoanyoneofClaims16 

to21inthemanufactureofamedicamentforthetreatmentofadiseaseordisorder 
U 

30 byactivatingAMPKwhereinfromabout200toabout1000mg/dayofthesodiumsalt.  
of N C 4-cnloro~N-E2-F(4-chlororihenyi)methyIj-3-oxo-I,2,4-t.hIadiazoI-5~yIibenzamIdeK 

I I toahumansubject.  

43 

25 thiadiazok5syllbenzarnideisprovidedintheformofparticleshavingaparticlesize
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