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BICYCLIC TRIAZINE DERIVATIVES FOR THE TREATMENT OF CANCER 

BACKGROUND 

The presentinvention provides compounds of general formula(f1) which impair the activity 

ofCDK12. In particular, thepresentinvention providescompositions and methodsforthe 

5 treatment of cancerand otherCDK12dependant diseases.Thus, the present invention 

provides compounds-capable of inhibiting the kinaseactivity of CDK12/Cyclin K for the 

treatrentofbreastcancer,liver cancer, lung cancer, ovariancancer,endoretrialcancer, 

cervical cancer, colorectal cancer, gastriccancer,esophagealcancer,bladdercancer, 

prostatecancer, Ewingsarcoma, glioblastoma andacuteyeloidleukemia.Even more 

10 particularly, the present invention provides compounds capable of inhibiting 

CDK12/Cyclin K for thetreatment of lung cancer, breast cancer, liver cancer, colorectal 

cancer,gastric cancer, prostate cancer and leukemia.  

Cyclindependentkinase(CDK)12(CDK12, geneid 51755) is a member of the subset 

of the CKserine/threoninekinase family that phosphorylates the C-termrinal dornain 

15 (CTD) of RNA polymerase 11. CDK12 incoplex with Cyclin K (CCNK, geneid8812) 

regulates transcriptional, co- and posttranscriptional processes by phosphorylation of 

Ser2andSerof the CTD of RNA polymerase complexes which areiportantin the 

elongation phaseof pre-RNA synthesis. CDK12/Cyclin K has been reportedto regulate 

transcriptionalelongationand rnRNA processing, inparticular co andpostranscriptional 

20 pre-rRNAsplicing,alternative splicing, 3'endprocessing, and suppression ofintronic 

polyadenlyation. CDK13(CDK13, gene id 8621), kinase which is closely related to 

CDK12, alsoforms a complex with Cyclin K and regulates the transcriptionofa different 

set ofgenes(Bartkowiak et al. Genes Dev. 2010;24:2303-16. Dubbury et al. Nature.  

2018;564:141-5. Greenleaf,Transcription. 2018;10:91-110. Greitenberg et al. Cell Rep.  

25 2016;14:320-31. Liang et al. MoCell Biol. 2015;35:92838. Lui eta . lin. Pathol.  

2018;71:957-62. Tien et al Nuc. AcidsRes. 2017;45:6698-716). The transcription of 

genes encodingcomponents of DNAdaage signaling andrepairpathways, suchas the 

homologous combination and replication stressresponsegenes BRCA1, FANCD2, 

FANCI, and ATR, aswellasencoding components ofotherstress response pathways, 

30 such as NF-KB and oxidative stress response, has beenreported to specifically 

regulated by CDK12/Cyclin K as demonstrated by gene knock-down and 

chemoproteomics studies (Blazek et al. Genes Dev. 2011;25:2158.-72. Henry et al. Sci.  

Signal.2018;11:eaam8216.Lieta Sci.Rep.2016;6:21455.).In addition,DK12/Cyclin 

K has been reported tocontrol thetranslation of a subsetofmNAs, including the CHK1 

35 mRNA, by directly phosphorylatingthe mRNA 5' cap-binding translational repressor 4E
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BP1 leading toits lease from the mRNA cap (Choi et al. Genes Dev. 201933:418-35).  

Threcent discoveryofare bi-alelicCDK12 inactivating rutatosi hggrde serious 

oain cancer in primaryad astaon-resistant prostatecance leading o a 

specatype ofgeomic disability which is charactrzedbytheoccurancofnureros 

5 tadem dupicatios, dcaig gross defects in DNA repair, underscores the role of 

CDK12 in DNA damage esponsead te maintenance thegome(Ekumi eta Nucl 

Acids Res205432789 Grasso et a Natu r 202487239-43 JoshetaJ8. Biol 

Chem. 20;28992453. eghet a Cancer Cel2018;41920.e5. Popva et a 

Cancer Res. 20--16;76:188-1 Quigley et at. Celt. 2018;174: 75-69.9. Robinson et at.  

10 2015;162:454 Viswanathan et at Celt 2018; 174:433-47.e19 Wu et at Celt 

2018;13: 1770-82.e14 Te CDK12 gene is located on chromosoe 17 about 200 kb 

proxima to the ER 2 geneadsoften coaped in breast cace Furthermore, 

CDK12 gene apicaton hasbee bseved in oter cancer types such as stomach 

cane, esophageal caer, pancreatic cancer, uterine cancer, endometrial cancer, 

15 prostate cancer, anId badde cancer (Lui et a J Clin Patho 2018;195762. Guptaet 

at Ci Cancer Res. 2 3 13467) CDK12 amplifcatonad highexpressievs 

suggest a tuor promoting role of CDK12 which is, atleastpartaly based on 

alterantively spliced mRNAs, irceased DNA repair capabilities and increased stress 

tolerce Lui et at JCin Patho 2018;79762 Tien et al Nuci AcidsRes 

20 07456698716). Tae togete tesedaavadated CDK2 asaotena large o 

deelopdugsfortheteatreiofcicer ad oe diseases sca ytoncdystophy 

Some inhibitors of CDK12 kInse act tyare known: 

Flavopiridol, a nicroolar non-seetve iibto of CDK12 which ts erases 

25 sch as CDK9, CDK1, CDK4 etc. (ske eta Nat. Comm. 2014;305 Dnacicba 

pa CDK inhibitor (Johnson et at Cell Rp. 2016;17:2367-81). THZ531, adua i bior 

ofCDK12 and CDK13 (Zhang et at Nat. Chem. 8io0 2016;12:876-84). Sr-3029 and 

rate pu rine copou s (Johaes a Cer ed. Chem. 2018;13:231-5). SR

4835adual inhibitoof CDK2 andCDK3Qeredaet Cancer Cell 2019; 36:114 

30 Coound 919278, amcronola CDK12i hibtor Hery et a eceSgal 

2018;11:eaam8216). Arylea deriates toetaJ. Med. Chem. 201861:7710-28).  

In addition compounds ae beedescribed which induce the Proteoytc degradat of 

CDK12 and/r CCNKr ce (Sabcki et at Nature 2020;585:293-297. Lv etat e1ife 

2 9e94. Jiang it a Nat. Chem. Biol 202 1;17:675-683. Dieter et at Cell Reports 

35 2021;36: 109394. WO 2021/116178. WO 2021/176045. WO 2021/176049).  
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There is eedfor development of compounds selectively impairing the function of 

CDK12/CycK fothetatnet o cacerad othedisease Coa hbors of 

CDK12 d DK3 kinasefncto as wel s DK12Cyclin K degrade coounds 

have bedescrbed to idcetmor cel aitswhiare esstnt towr uch 

5 inhibitors or degrader compounds and theeby mtigte potential the cause 

(Jiang et al. Nat. Chem. Biol. 2021;17:67-83 Srprsigythe compoundsdescbed 

in the present invetn overco ce lar resstace agaistCDK12/Cycli Kdegrade 

corpoundsadssow comparable antunor civty against resistant cells adagaiSt 

the correpon pantal cells. CDK12 ihib .swtighkinaseinhti poent at 

10 pysoogica TPcoe tons but weakorabsent D12 degrading poteicy are 

selectiveagainstotherkinasesThus there isa need to providecopounds which pair 

theaivyofDK2Cyc K in the ce and whc exhbt a good degree ofsectvity 

toyardsthetagetngof other CDKs and other kinases,.  

SUMMARY 

15 The present.invention povdes compounds ofeeralomula (1): 

R 2 

Y 

HN N 

NH 

N A-N 

N N' 

i wich A, BX Y, R1, and R3 aes described anddefied eren methods of 

preparing said compou ds ntredae comrouds useful for peparig said 

compounds, pharmaceutca compostis and combiatos corprsig said 

20 compounds, and the use of said compounds for manu acturing pharmaceutical 

Copoi for the treaty and/or propylaxs of diseases in particuar of 

hyperproferatedsoders such cancer disordes as a sole agent or in cobiaton 

wtother acive ingredits 
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DESCRIPTION OF THE INVENTION 

It has now been found that the compounds of theapresent invention efectively Impar te 

actvt of 12/y K forhic data regime in the ioogcaexperimrntasecon 

adayeeforebeused for thetreatmetado prophylaxsofhypeoieate 

5 doderssucascacedisorders. In partclarthe compoundsofthe rese invetion 

are CDK12 inhibitors wih high kinase ibton potential at physooica ATP 

concentrationsbtweak r abset proteoyt DK12 and/or Cyclin Kdegad potency 

in cells and which aselctiveagais erkiases 

10 In accordance with a fist aspecttepresent invention pvdes omou ofgeneral 

formula (1): 

R2 

-x 
HN N 

N H 

N A-N 

N NB 

wherein 

A and B are indeedetly from each other, selected from a nitrogen atoror a carbon 

15 atom, wh ei whe A is a itrognato, B is a carbon ator andvherein when 

A is a carbon isa nitrogen atom; 

R1 ssecedfomaaoge atonaid a 1-C3-haoalkyl group; 

R2  sseledfroa C1Caky group, a C1-C3-akoxy group, a C1-C3-haloalkyl 

group an a C1-C3-haloakoxy group; 

20 X s scted from a itoge atoi and a CR group; 

R3 s seated froa hydog iatoii a C-Ca-ky goup and a C1-C3-haloalky 

group; 

s selcted f a nitrogen ator or a carbon ator; 
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or a tautoner, r an N-oxide, or a salt thereof, or a salt of a tautomer, or a salt of an N

oxideor a mxtureof sane.  

DETAILED DESCRIPTION 

DEFINITIONS 

5 The term "substituted" means taton or oe ydgeatons the designated ator 

or gro are replacedwt a seeti rmte dcaed group, provided that the 

desgatedat sorma valecy unde the existing circursacesis aoxceeded.  

Coib of substits ad/or variables arepem sbe.  

Theteri "optnally substituted" means that the number of substituents can be equal to 

10 or differefrom zero. essothrwise idcatd it spssble that iay substituted 

gupsaesubstiuted with as many otia sbstituets as ca be acco dated by 

replacing a hydrogen atom with anoidron substituent on any available on or 

nitroge atom. Comnonlyt is possible for the number of optional substituents, when 

preset, t be 1, 2, 3, 4 or 5, in partcular 1, 2 or 3, more paric aly 1 or 2, and even 

15 rore prti early 1.  

As used herein, teterr "one or re", eg in the defnt n fte substituets of the 

compounds of gere rmula (1) of the present iti means 2 3, 4 or 5, 

particularly 1, 2, 3r4more particularly 1, 2 or3, everoe pa cualor 2".  

hei groups the cop ds accdngtotheivetn are subti t is possible 

20 fr saidgroupsto be rno -substituted or poysubstituted with subs t(s), unless 

othisespecied Withithe scope of the present mention, theeaigs of all groups 

wchoccur repatedya independent from one anther. It is possible that groups in 

thcorpudsaccording tthe invention are substtutedwth etw three detcal 

rdffeensubitus, pacuarly with one, two o threesubstituetsrnoearicuarl 

25 with esubstituent.  

heterns "oxo", "an oxo group" or "an oxo substituent" nean doubly bded oxygen 

atr=0. Oxo may be attached to ato s of suitable va yfo a ple to saturated 

carbn atom or to a sulfur ator. For xamle, butwthout Imtato one oxo group can 

be attached toa carbon atom, resulting in the fornaion of acabygroup C(=O), or 

30 two oxo groupsca beatacedto one sulf atom, resulting in tefratia sufnyl 

group -S(=O 

The term "ring substituet neas asusituet attack toararonatic or onarratic 

ring which reacesa aaable hydrogen atrn therig.  

5
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Should a composite substituent be composed of more than one parts, e~g.  

(C1-C4 -alkoxy)-(C-C4 -alky-, it possible r te pAston of a given part to be atany 

suitabLe position of said comoste bstitue, ie he C1-C4-alkoxy partca be attached 

toay carbon atom of the CC 4 ayl part of said (C1-C 4-alkoxy)-(C-C 4-aky group A 

5 h[yphn at the beginning or at eed of such a composite substituent nicates the point 

ofattacheitofsaid coostesubsit entto the rest of tmolecu Should a ring, 

comprsiigcarbon atorsaidoptoayoeor roheeroatoms sch asnitrg , 

oxygen osufu atomsorexapebe substitute with a substItuenti sossbefo 

said siLt to be bound atanysitaer psit of said ring, e it bound to asitabe 

10 carbon Iator and/or to a suitable eteoatom 

The term "comprising" when used ite secfation includes consisting of".  

If wtitepresent text anyitem isre d to assmntioned eri it means that it 

may bemeioned anywiee tepreset text 

If within the prese extay ten is efered toassuprawthinthedescrptoi dcates 

15 any of therspectedscosursradewith thesecifcato i ny oftheprcedng 

pagesorabeo Ithe sae page 

If within the peent text aiy tern iseferedtoasinfrawithitedescrptio i idcats 

any of theespectve cosres nad titespeccao iayof esbse et 

pagesorbelowothe ae page.  

20 The terms as mentioned in the present text avethe folowingneaigs: 

The tern "halogen ato" means a fluorine, chlorie bromide or odine atom, particularly 

afluoechlorineorbomieaton, noeparticuay a uorie atoM.  

Theerm "C1-C-alkyl" means a linear or branched, saturted, rnonovalent hydrocarbon 

group having 1, 2, 3, 4, 5 or carbon atoms, eg. a methyl-, ethyl-, propyl-, isopropy 

25 butyl-, sc-buty-, isobutyl-, te-buty, peIty-, sopentyl-, 2-mehbty ethylbutyl-, 

1-etypopy-, 1,2-dietiypropy, neopenty-, 1-dinetyp pyk, exyl-, 

1-methylpentyl-, 2-eyety-, 3-rnetypeity, 4rethyeyl 1-ethylbutyl-, 2

ethylbuty-, 1,1-dimethyluty-, 2,2-dinethylbutyl-, 3,3-dirnethylbutyl-, 2,3-dimethylbutyl-, 

1,2-dmiethylbutyl- or a 1,3-dietybutyl- group, or an isoner thereof. Part early, said 

30 group as 1, 2, 3or4caboatos C-C 4 alkyl"), eg a methy-l-, propyl-, 

isopropyl-,but sebutyl-, isobutyl or a tert-butyl group, ore pticulaly 1, 2 or 3 

carbon atoms ("C1-C3-alky" e~g. a rnethyl-, ethyl-, n-propyl- or an isopopyl group 

The tern "C1-C-hydroxyalky nea a ear o branched saturated, nonovalet 

hydocarbon group in which the term "C1-Cs-alky" is defined supra, andin whichoine or 

6
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more hydrogen atoms are replaced with a hydroxy group, eg. a hydroxymethyl-, 

[droxyethy 2-hydroxyethyl-, 1,2-diydroxyehyl-, 3-hydroxyprop 

2ydroxypropyl1-hydoxypopy- 1-hoxypropa2-y- 2-hydroxypropan2-yl-, 

2,3-diydoxypopy-, 1,3-iydroxypropan-2-yl-, 3-hydroxy-2nethyl-propyl-, 

5 2-hydroxy--methyl-propyl- r a 1-hydroxy-2-mehylpropy ro.  

The term "C1-Ce-alkysufany rneasa near or bacdsatuatedoovaletgroup 

of formula (C1-C6-alkyl)-S-, in which the tern "C-Cakyl" as defend supraeg a 

methysulfainyl-, ethylsufanyl-, propylsulfanyl-, isopropylsulfanyl-, butylsulfanyl-, sec

butsfay isobutyLsutay tet-utylsulfanyl-, pentylsulfanyl-, isopentylsulfanyl- or a 

10 hexylsfay group.  

Theterm C1C-aoalky reans a linear or branched, saturated, mon valent 

hydrocarbon group which tee CCalky sas defined upraadnwhichore 

o moef the hdogen atosae placd decally or difeenty wt halge 

atom. Preferably, sad alogeatom isa uorine actor. Said C1-aoalkylatilarly 

15 aC aloalkyl group is, for example, fluororethyl-, diuororethyl-, trifluorornethyl-, 

2Luooety 2,2-difluooethy, 2,2,2-trifLuooety ptafuoroethyl-, 

3,3,3- oropropyl- or a 1,3difuoopropan-2-yl group.  

The term "C-Cakoxy n a linear branched sat atedmoovaetgroup of 

formula (C-C-akyl)O nwhieteriCCaky group i a upra, eg 

20 rethoxy-, etoxy n-pooxy ispropoxy-, nbtoxy sec-butoxy isobutoxy-, 

-toxy-, pntxy-, isopentyloxy- or n-hexyloxy group, or srnrte 

The term C-haoakxy" meansalinea orbaced saturated morovaent 

C-C-akoygoup sdefined supra, which ie or eof the ydrogeatomis 

replaced, ideitally or differently, with a halogen aton. Preferably, said aoge om in 

25 "C-Caoaoxy is fluorierstg in a groeerred heren as "C-Cuoroakxy 

". Represent ate C-Cuooakox groups include exam -OCF, -OCHF 2 

OCH2F, -OCF2CF3 and -CH 2 CF3.  

Therm "C2-Cakeyl-" rneasa linear or reached, novaeit hydrocarbon group, 

which contains or ome doublebonds and 2, 3, 4 5 or 6 carbon atorns, 

30 prefeaby 2, 3 or 4 carbon atoms ("C2-Caeyl") or 2 or 3 carbon atoms 

("C2-C3-alkeny-), it being understood that in the case in which said alkenyl- group 

co tains more than one double bond, then said double bondsmay be isolated front, or 

congated with, each other. Rpesetative alkenylgoups include, for exape, an 

etheny-, prop-2-enyl-, (E)-prp-1-enyl-, (Z)-prop-1-enyl-, iso-propenyl-, but-3-enyl-, 

35 (E)-but-2-enyl-, (Z)-but-2-enyl-, (E)-but-1-eny-, (Z)-but-1-enyl-, 2-methylpirp-2-enyl-, 

7
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1-methylpo-2-enyl-, 2-methylprop-1-enyl-, (E)-1-rmethylprop-1-enyl-, 

(-1- metylpro-enyl-, buta-1,3-dienyl- pent-4-enyl-, (E)-pent-3-enyl-, 

Z-pent-3enyl ()-pent-2-ey-, Z)-pent2e (Eet-1-enyl-, (Z)-pent--enyl-, 

3-methylbut-3-enyl-, 2-rneybut3-enyl-, 1-methybu3-enyl-, 3-methylbut-2-enyl-, 

5 (E)-i2-reybut-2-enyl-, (Z)-2-rrethylbut-2-enyl-, (E)-1 rnethylbut-2-enyl-, 

(Z)--ethylbu-2 (E)-3-methylbut-1-enyl-, (Z)-3-rnethylbut-1-enyl-, 

(E)-2-retylbut 1-eI-, (Z)2-ethybut--enyl-, (E)-- metlbut--enyl-, 

(Z)1 etybu-1-enyl-, 1,1-dimethlpop2-n-, 1-ethylrop eny-, -ppylviry
1-isoopylvinyl-, (E)-3,3-dimethylprop-1-e (33-dimethop1eny 

10 erta -1,4-dienyl-, hex-5-enyl-, (E)-hex-4-enyl-, (Z)-hex-4-eny (E)-hex3ey-, 

(Z)-hex-3enyl-, ()-hex-2-enyk, (Z)-hex-2-enyk, (E)-hex-1eny- (Z)-hex1-eny 

4-ehypent-ey- 3-methylpent-4-enyl-, 2iethylpent-4-enyl-, 1-etylpe ey-, 

4-methylpent-3-enyl-, (E)-3-methypen3-eny (Z3methyet3-ey 

(E)-2-metypet-3-eny- (Z)2netypent3enyl-, (E)-1-netylpet-3-eyl-, 

15 (Z)--etyleit-3-enyl-, (E)-4-methylet2 y- (Z4ehypet2enyl 

(E)-3-retylpt-2-enyl-, (Z)-3-methylpent-2- enyl-, (E)-2-nethypet2eyl 

(Z)-2-rthylent-2-eny-, (E)-1-nethylpent-2-enyl-, (Z)-1-methylpet2ey 

(E)-4-methylpent-1-enyl-, (Z)-4-nethylpent- 1-enyl-, (E)-3-rne tylpet-eyl

(Z)-3-e y E2methylpetey- (Z)-2-methyopent1 -enyl-, 

20 (E)-1-i ethylpent-1-enyl-, (Z)--rehylpent -enyl-, 3-ethybut-3-eny,2-ethybut3e 

ethylbu-3-enyl 3-ethybu-2-enyl-, (Z)-3-ethylbt-2-enyl-, (E)-2-etybu2ey 

(Z)--ethylbut-2-enyl-, (E)-1-ethyl but-2-enyl-, (Z)-1-ethylbut-2-enyl-, 

(E)-3-ehybut-l-eny, (Z)-3-ehybut-1-enyl-, 2-ethylbut-l1-enyl-, (E) thybut-1-eny-, 

)-1-e bu-1enyl-, 2r lprop-2-enyl-, 1-opyprop2eyl 

25 2-isopropypop-2-enyl-, 1-isopopylprop-2-enyl-, (E)-2opypop-eny 

(Z)-2-propylp0- 1-enyl-, (E)--propyiprop--enyl-, )p-1-oyprop-e 
(E)-2-isop rop-1-enyl-, (Z)-2-isoprpypop1-enyl-, (E)--isopoyprop1ey 

(Z)-1-i'opopyro--enyl-, hexa-1,5-deyI- d a 1-(1,1-dimeyehy)ety rop.  

Particularly sadgroup is an ehenyl- or a prop-2-enyl group.  

30 Thensam deftoncan be appiedso theakenyl group bepacedwthi acain 

asabivaetCC-alkenyene roety.Alarnes asriodaboethenw bear a 

ee"addedtotheirdthse a"peitey becomes a bialetpetyeegroup.  

Theterm "C2-C-aoalkey rne a linear obranched hydrocarbon grop in which 

oneormoreofthhydoge atns ofa C2 a y as defied supraae each 

35 epaed, ideicay ordfferenty by a oge ao Preferablysad haogei atom is 

fluori, resulting in a group referred herein as "C2-Ce-fluoroalkenyl-". Representative C2

8
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C>-fluoroalkenyl- groups include, for example, -CH=CF2, -CF=CH2, -CF=CF2, 

C(CH3)=CF 2, -CH=C(F)-CH3, -CH2-CF=CF 2 and -CF 2-CH=CH2.  

The term "C2-C-alkynyl-" mea a neaorbaced noaet hydrocarbon group 

which contains one or more tripe bonds, and which contains 2, 3, 4, 5 or 6 carbon atons, 

5 preferably 2, 3 o 4 carbon atoms ("C2-Cralkynyl-") or 2 or 3 carbon ato 

("C2Cakyny- RepesertatieC2C-alkyy roupsiclude, forexarnpla ethnyl

, prop-1-ynyl-, prop-2-ynyb-, but-1-y , but-2-yybu-3-yny- pe-1-yny-,pent-2-ynyl, 

pent-3-ynyl-, pent-4-ynyl-, hx- 1-ynyl-, hex-2-ynyl-, hex-3-ynyl-, hex-4-ynyl-, hex-5-ynyl-, 

1-thylprop2-ynyl-, 2-rehylbut-3-ynyl-, 1-retylbut-3-yn, 1-rethylbut2yy, 

10 3Rnehybut-ynyl-, 1 -etylprop-2-ynyl-, 3-rethypetyny 2-nethylpen-4yy

1-methylpent-4-ynyl-, 2-reylpe t-3-yny, neylent-3-yry-, 4-metypet-2-yy 

1-methylpent-2-ynyl-, 4-methylpent-1-ynyl-, 3-rnethylpent-1-ynyl-, 2-ethylbut-3-ynyl-, 

1-ehylbt-3-ynyl-, 1-ethylbut-2-ynyl-, 1-propylprop-2-ynyl-, 1-soropylprop-2-yny-, 

2,2-dimethylbut-3-ynyl-, 1 ,-diMethylbut-3-ynyl-, 1,1-dinethylbu-2-ynyl- and a 

15 3,3-dimethylbut-1-ynyl- group. Particularly, said alkynyl- group s a tnyl-, a 

prop-1-ynyl- or a prop-2-nyl group.  

The tem C -Ccyloakyl" means a saturated, moovaen noo- or bicyclic 

hydroabon ring whihcoans 3, 4, 5, 6, 7 or a oMatos ("C3-C-yloay").  

Anaogously, the term "C3-Ce-cyloalkyl" meansasatrated, nonovalent, moo- or 

20 by ydrocabo i'ng which contains 3, 4, 5 or 6 arbonaors ("CCe-ycoalkyl) 

aidC3-C-cycloalk r CCcycloalkyl grop is forexapearooyclc hydrocarbon 

rig g acyoprpyl cylobuty eyclopenty ccloexyl, eyoepty-orcycooct 

group, or a biyic hydrocarbon ring, egabicyclo[4.2.0]octyl- or aoctahydropetalenyl

group.  

25 The tern "C0 alocyloalkyl" mean satrated rooalenthydrocarbo ig which 

contains 3, 4, 5 or 6 carbon atons in whichte te "C3-CEcoakyl s as defined supra 

a in which on r ore of theydogeaosofthehydrcabo ring arereped 

identalyor dfferety, with oge ato Preferably saId halogen atoI isa luorine 

ato. The "C3-Ce-cycloalkyl" groups defined supraiw one or roe ot ydroge 

30 atons are replaced, identically or differeiy, with halogen atorm, preferably afluorine 

atom, is fr exare and peferably, arooychydroarbon ring, eg a copopy 

cyclobutyl-, cyopetyclohexyl- group 

The term "C4-C-ycoakey means a monovaent ro- or bicyclic hydocabon ring 

vich contains 4, 5, 6, 7or 8carbo aomsand one doublebod. Particuarysad ing 

35 contains 4, 5 or 6 carbon atoms "C4-CcyCloalkey). Said C4-C-cyclakeiy goUP is 

9
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for exarpile, a monocyclic hydrocarbon ring, eg, a cyclobutenyl-, cyclopentenyl-, 

cycexey cylohepteny- oraycooctey group, or a bicyc ydocarbon ring, eg, 

abicyco[2.2.]hept2enyl- or a bicyc[222]oct2-enyl groua 

The term "C3-Ccyoakxy" neans a saturated onovalent, rono- orbiyccgrup of 

5 formula (C3-CcycoalyO which contains 3, 4, 5, 6, 7 or 8 cabo ats which te 

term "C3-C-cycalky s defined supra, eg. a cylopopyxy cyLobutoxy 

cyclpetyxy-, cyclohexyxy -,cycloheptyloxy-oracyclooctyloxy-group.  

If the tern eteocycoalkyl" is used wiout specfyiga nber of ators it i ra to 

be a "4 to 10rererd heterocycoalky group, noe pa larly a 5- to 6-mnbered 

10 heterocycloalkyl group. The terms 4to 7-membered etrocycloalkyl", 4to 6

membred heeocyoayl" and "5- to 7-nembered heeroccoalkyl" mean a 

noocycsarated etoccew 5, 6 or 7or, respective 6" or "5, 6 

or7 rig atosi total which aresatatedorparallyunsatraedoocycesbicyces 

orpycylesat contain one or twodentca dffer rig eeroatoms seectedfrn 

15 nro oxygn and sulfur o oe grup sected from S=O)-, 

-S(=0) and-S(=0)(NH- It ispossibef sd eterocycak group to ached 

to eest ofthe nolculeva any one ofthecarbatosorifpreset, a nitrogeat 

Exemplarily, without being limited theretoaid4to7nemberedheteocycoaky can 

be a 4-membered ring, a 4-embereheteocycoakygropsuchasa azetdiny 

20 or an oxetany group; or a 5-m bred riga5embeed heterocycaky group, 

such as a tetrahydrofuranyl-, doxly-,py rolidinyl-, imia lii-, pyrazolidinyl- or a 

pyrriy groupra 6-emberedring, a "6-membered hetecycoaky group, such as 

a etrahydopyray, pipediny, rophinyl-, 3-xmorphlain- 4yl, ith anyl-, 

thim phoiy-or a pperazinyl group ora nebeed ig a 7-m enbeed 

25 [teocycloalky grou, such s an azepanyd-, dazpya xazepylgroupor 

exple. The heterocycloalkyl groups may be substituted oe or more times 

dedntly with C-Calky C1C axy ydxyaoge r a carbonyl group.  

Particuarly 4 to 6-meribered hctercyclaky meais a 4- to 6-membered 

hetecycoakyas defined spacotanig oe ing nitroge atand optionally one 

30 fuhr ig hteroatom selected frn nitro , oxygen id sufu rticularly, 5to7

ebeedheteocyoakyl neas a 5- to 7-embredheercycoaky as deie 

supracontaingoe ignitrge atom and optioay oefurte rng htertm 

selected ntrge, oxygen and sulfur. Mrepartcuay or 6-rnmrbered 

etroycloalkyl areas monocyclic, satuatd heterocycl with 5 or 6 rigat nsi 
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total, contaning one ring nitogen atom and optionally one further ring heteroatom 

selectedfromnitrogenrard oxygen.  

Thetem heterory eansamonocyccbycic or tricycicarotc ring system 

having 5, 10, 11, 12, 13 or 14 rg atomsa "5- to 1remberedheteroary 

5 group, preeraby 5, 6, 9 or 10 ring atos andwich contains 1, 2, 4hteroatons 

ch maybe identical ordfere said heeoatons being seectedf oxygen, 

troe nd sulfur. Sad eeoa group can bea 5-embered hteroayl group, such 

as, or example, a thienyl-, fuanyl-, pyrrolyl-, oxazolyl-, thiazolyl-, irmdazolyl-, pyrazolyl-, 

isoazoy- sotiazoly, oxadazoy- triazoly- tIadazoly oatetazoy group; ora 6

10 merbeed hetroarylgopsuchasfo exanpeapydy pyrdazinyl-, pyrrdy-, 

pyraziny a iaznyl group; or a bezofused5-membered heteroa group, such as, 

for example, a benzofuranyl-, bezothienyl-, benzoxazolyl-, benzisoxazolyl-, 

benzmdazoy bezotazolyl-, bezotrazoyl-, indazoly-, idolyl- or aisoidoygroup; 

or abezofused 6nened heteroay group, such asfo xanpe, linyl-, 

15 quiazoliny, isoqu ony cinnoliy phtaaziy orqioxaiyl-;oano terbcyclic 

groupsch as, for example, indolizinyl-, r -oaptdiyl group.  

Peeraby, eteroaryl-" is a monocyclicaoatc ig system ha 5 or 6 ring atoms 

andw h cntnatleast one heteroatom, f oretaone, the may be identical or 

di ferent, said heteroatom beingselected frorn oxygen, nitrogen nd sulfur, a ("5- to 6

20 merbered monocycliceteoay gop, such as, forexale athienyl-, furayl-, 

pyroly oxazoyl-, thiazoly mdazoy pyrazoyl i oxazoly isothazoy

oxadazoy- tazoyl-, thadiazoy etrazoy pyidy pyridaziny pyridy pyazinyl

or atriazinylgroup 

In pacua n the ctextofeprese invention ie applied toay of the 

25 substtue of the compounds of general formula (), thete eteoayl" is to be 

uLdesood as meaning preraby amonocycicaoratic rgsystemhaving 5 or 6 ring 

atomsadwhich contais oe, toothree heteroatos oeeraby or two 

eteoatos which maybe identical or different sad heteroatos bengdependently 

seecedfrom oxygen, sulphur and nitrogen, preeably front oxygen and ntroge, ea 

30 (5to 6rnembred roocyclc heteroaryl-") group.  

In general and unless her mentioned, said eteoayl- groups include all the 

possiblesornerc forns thereof, eg, the position isomersthereof. Thus, for som 

illustrative non-restrictigexanp the term pyridyl- includes pyridin-2-y-, pyridin-3-yl

and pyrd-4-y the term ey includes te2 d te n-3-yl-, and a 

35 heteoayee up maybensertedinto achaasoin the ers waysc ascga 
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23-pyridinylene includes pyridine-2,3-yl as well as pyridine-3,2-yl Furthermore, said 

heteoaryl- goupsca beataced to the rest of thenoecue ia anyone of t carbon 

atorns, f appcabeai nirge tom, eg, a pyrrol-1-ya-, a pyrazol-1-yl- or an imidazol

group.  

5 acularly, the eteoaygroup is a pyridyl- or pyriridyl group or a imIdazolyl group, 

digahydox substtuto o the pyridyl group leading, e.g., to a 2-hydoxypyridine 

wic sthetatoericforrn to a 2-oxo-2(1H)-pyridine. In someembodments the 

heteoaryl gro i aoxazolyl group.  

Futhe asusedhere the term "C3-C",as sedthroughout this text, eg., in the context 

10 of te detoof3-C-cycloalkyl-", is to be understood as meaning eg. a cycloalkyl

gopavigawol nber of carbon atorns of 3 to 8, ie, 3, 4, 5, 6, 7 or 8 cabon 

atorns. It sto-b understood furtertat sad terry 3C is to be interpreted as 

dslosg anysbrag conpisedtherein, e CC, C4-C5, C3-C5, C3-C4 C 4-Cs, Cs

C; preferable C-C.  

15 Simayas used herein, the term C 2-C", as used troughot text, eg, in the 

coextofte definitions Of "C2-Cakey adC 2-Calkyy, is obe understood as 

rnearng an alkenyl- group or an akynyl- group having a whole number of carbon atoms 

fror 2 to 6, ie., 2, 3, 4, or 6 carb It is to be Undrtood uherthatsaidtrm 

"C2-Ce" is to be interpreted asdisosing any sub-range orsed teei eg, C2-C 

20 C3-C5,C3-C4,C2-C3,C C2- C2-C; preferablyC2-C3.  

The term "C1-Ce", as used throughout this exteg, inthe context othedeinit of 

"C1-Cak , CCaoaky, "C1-Cakoxy- o C-Ca-hoalkoxy s to be 

understood as meaiganakygouphavngawhole number of carboaos from 1 to 

6, ie., 1, 2, 3, r 6 carbon ator is to be understood further that said term "C1-C" 

25 is to beterpeted as discosingay sub-ag comprised there, eg C1-C, C2-C, C3

C4, C1-C2, C1-C3, C-C4, C1-C, 1-C6; preferab CC-C,- C 4, C-C0, C1-C; more 

prefeabyC-C4; in the case of "C-C-haoaky or "C1-C-haloakox even rore 

prefeably C1-C2.  

Vhe range of values is given sad rageeco asses eac value and sub-range 

30 wth saidane 

For exam e 

"C1-Ce" encompasses C1, C2, C3, C4, C0, C6, C1-C0, C1-C5, C1-C4, C1-C3, C1-C2, C2-C6, C2

C5, C2-C4, C2-C3, C3-C6, C3-C, C3-C4, C4-C, C4-C5, and C-C6 ; 
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"C2-Ce" encompasses C2, C3, C4, C5, C6, C2-C, C2-C5, C2-C4, C2-C3, C3-Cs, C3-Cs, 

C3-C4, C4-Cs, C 4-C, and Co-Ce; 

"C3-C10" encom3asses , C4, C5, C6, C7, C8, C, C10 , C3-C10, C3-C9, C3-C8 , C 3-C7, 

C3-C6, C3-C, C3-C4, C4-C10, C4-C9, C4-Cs, C4-C7, C4-C6, C 4-C5, C5-C10, C5-C9, C5-C8, 

5 Co-C7, Co-C6, Cs-C10, Ce-Cq, Cs-C8 , Co-C7, CrC10, CrC9, CrCs, C8-C10, C8-Ce and 

Cq-C10; 

"C3-C8" encornpasses C3 C7,CCC 3-C7, C3-C, C3-C, C3-C4, C4-Cs, C4

C, C4-C6 , C4-C5, , C -C7, C5-C6, Cs-C8, C&-C7 and C7-C8 ; 

"C3-C " ecopasses C, C4 , C5, C6, C3-CC C C0 C4-C, C4-C5, and C5-Cs; 

10 "C4-C enopassesC 4, C, C 07 Cs, C4-Cs, C4-C7, C4-C6, C4-C, C5-C, C-C, 

C5-Cr, Cs-C., Cs-C7 and CrC8 ; 

"C4-C7" encompasses C4, C, C6, C4-C7, C4-C, C4-C5, C5-C7, C5-Ce and Ce-C7; 

"C4-Ce" encompasses C, CC , C4-C, C4-C and C-C; 

"C5-C10" encompasses Cs, 7, C, C, Cao, C5-C10,, C-Cs, CO-C7, C5-Cs, C-C10, 

15 Ce-C9, Cs-Cs, C-C, CrC10, CrC9, CrC8, C-C10, C8-Ce and C-C0; 

"C-C0" encompasses Cr, C C8CC C CC -C, C-C, CC, CrC, C 

C8, C8-C10, Cs-Cad Co-C10.  

As used ee heterm leaving group" rees toa ato a group of atoms that is 

dspacedi acemicareacto as stable secesta ith it t e onding electrons, 

20 eg., typically forming an aiin Pr eaby eavi grp is selected from the group 

comrisig ha in particular a chloro brooa o odo (nethysulfonyl)oxy-, [(4

methypenyslfonyl]oxy-, o[trluonethyl)s ufonyl]oxy [(onauorotyl)sulfonyl]oxy

[(4-bromophenyl)sulfonyl]ox [(4-nitropheny)sulfony]oxy-, [(2-nitro

phenyl)sulfonyl]oxy-, [(4-isopropylpheny)suyI]oxy-, [(2,4,6

25 trisopropyh)sufon ixy [(2,4,6-tr tpheny)sulfony]oxy [(4-tert

btyIheny)sulfony]oxy-, (henysfonyl)oxy-, ada[4rethxypnysulfyl]oxy 

group 

s used en the ter potetvegoup" is a potectegroupatachedoa oxygen 

ornitogenatomin intermediate used for the preparao of O dsf the general 

30 for a () S group aretroduced eg, by checamodiato the resectve 

hydroxy or anino group in order to obtain cheoseectvtyia subsequetcheical 

actio Potetiegroups for hydroxy adanno groups ae descbdforexarnpe i 

TWGeee ad P.G.M. Wuts in otectve Groups in OrgancSntess4t editn, 
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Wiley 2006; more specifically, protective groups for amino groups can be selected from 

subsittedsuloyl groups, such as a resy tsyor aphenylsufo group, acyl 

gopsscasabezo - acetyl- or a tetahydropyan gouporcarbate based 

groups sucasatertbutoxycaboyl p (Boc) rotectegroupsfo hydroxygroups 

5 can be seectedfon acyl groups such as a bezoy acetyl-, pivaloyl- or a 

tetraydropyranoygup, or can include silicon, as in eg, a tert-butyldinethylsilyl-, tert

butydpeiysy-, triethylsilyl- or a triisopropylsilyl group.  

Theterm "subtituent" refers toa group "substituted" on, e.g., an alkyl-, haloalkyl-, 

cCoaky heteroc eteocycoalkeny cycloalkeiyl-, aryl-,or ateroarygroup 

10 at ay atori of tt goup, replacig one ornoe hydrogen atomstherei ioneaspect 

the substtuent(s) oi a group are independently any oie single, or ay cob ato of 

two or reof the perrissibe ators or groups of atoms delineated for that substituent.  

In aoter aspect asubstituent may itself be substitutedwt anyoe of the above 

sbstients. Further as sed herein, theoprase "otoaysbsttted mean 

15 substtued e, sbsitutedwh a H) or sbstiuted.  

It will beuidersood atte description of cropounds eren imited by principles of 

chemical bonding knon to those skilled in t. Accodigywhereagroup ray be 

substituted byo or more of a number of substitet such sbstituions areseected 

so as to comply with principles chemical bodig with regad tovaecesetc ad to 

20 gie ompoundswhc aeo eretly stabe For exapay carbon to will be 

bondd to two, three or four atoscons e with the fouvaleceeectron of 

carbon.  

By subject s meatararna ndig, but n m lited to a human or non-human 

mamna, such as abovine, equine, c nine, ovie rodetor e 

25 It is possIbe for th compounds of genera forua (1) to exist a sotopic antshe 

inertorterefoe icdes oeormore soopc variants)oft compondsof geera 

formula (1), partcuay deterum-onai ng conpudsof geea formula (I).  

The vent aso inches als isotopcaatos fa compound of the invention.  

The term "isotopic variant" of acompoud orareagent is defined as a compound 

30 exhibiting an unnatural roprtion of one or more of the isotopes that constitute such a 

compound.  

The expression "unnatural proportion" in relation to an isotope means a poortion of such 

isotope which is higher than its natural abundance. The ral abundaces of isotopes 
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to be applied in this context are described in "Isotopic Compositions of the Elements 

1997 Pure Appl Chem., 70)217-235, 1998.  

n otopc ariao ofacmpoundote i eti is defined as one in which at least 

oie atoi iseplacd by aatohaigthe sarie atomic number but aatom ass 

5 dieret fror the aocmass usually opredoninantly found in nature. Exapeso 

isotos that abe cpated itoa compound of the invention include sotope f 

Iydogen, carbon, troge oxygen phosphorus, sulphur, fluorinecoie boine and 

iodine, such as 2H (deueriu), FH (ttium, C, 13C, c, 15 N, 70 1o 32p p 33s 34 S 

S 33 1F, C, 2B and ArespectivelyAcordingly, ecttoof 

0 "ydrogen or"" should be undestoodtoecompass (potin), Hduteriu ad 

H trt ) unless otherwise specified certain isotope vari s oacorpoudof e 

iventon, for example, those in which one or more radioactive sotoessuch asHor C 

are icorooratedarusefuidrugand/or substrate tissue distributisudies. rtIate 

and cabon4, i e., C, sotopesae icularypeferedforheireaseopepaaton 

15 aiddetectabtyFurther, substuto i isotopes suh asdeuterum ayafd certain 

therapeuicadvantages resultig from greater etabolic stability, forexarple, increased 

in vio fifeor reduced dosage requirerts and hence nay berfeed in some 

ccumstaices Isotopicvaations of a compound of the invention ca geeaybe 

reparedbycoentia procedures known by a person skilled in the arsy the 

20 ustatveiodso by the preparations described in the examplesheeate using 

approat iotpicvarato osutablereageits 

threspect other treatre andorpropylax f the dsorers specified herein, the 

oopc aiatsof the compounds of gene formula (1) peferabycotai deuteriur 

deuteum-containing corounds of geea orul (I)"). Isotopic vants of the 

25 corpoundsofgeneral formula(I)inwhich oneormore radioactive isotopes suchas 3H 

or 1C, are incorporated are seu eg, in drug ador subsate tissuedistributin 

studies. These isotopes are particular preferred for the ease of their incoporato and 

ectabiy. Positron-emitting i ps uc asi F o C may be incorpoae t a 

cooud ofgeneal formula (1). These sotopcvaitsofthe compound ofgeneral 

30 formu ()aeuseu o ivo imaging appicatins. Deuterium-containngaid C 

cotaiigcorpou dsofgeeal formula (1) can be used in rnass spectromety analyses 

in the conext ofpreci ca orclinical studies.  

Isotopic variants of th compounds of geeaformula (1) can gray prepared by 

rnethods known to a person skilled in the at, uch as those described in the schenes 

35 and/or examples rein, by substituting areaget for an isotope variant of said agent, 
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prefeabyfor a deuterium-containing reagent. Depending on the desired sites of 

deuteaionn som cases deerufrom D 2 0 can be incorporated eiterdrcy into 

thecornpounds or reagents ta are useful for synesizig such compounds.  

Deter gas asoa sefu reagetfor ncorpoating deuterium into molecules.  

5 Catayic deuteratio of olefnc bonds and acetleic bonds is a rapid route for 

incopoao of deter . Meta cataysts (i.e. Pd, Pt, and Rh) i epresnceof 

deuerungas can beused odrectlyexchange deuteurr for hydrogen fictional 

groups co ing hydrocarbons Avariety ofdeuterated agents and t eticbuding 

blocks are commercially availabf such as for example C/D/N Is o es, 

10 Quebec, Canada Carrbridge sooeLaboratories Inc., Andover, MA, USA; and 

ConbiPhos Catalysts, Inc., PricetonNJ, USA.  

The term "deuterm-containiig compound of general formula (I)" is defined as a 

coripound ofgea ormula (1), in which one omre ydrogen atoms) is/are replaced 

byoeor io deuteriur atom(s) and inwc teaudance odeuteim at each 

15 deuteraeostioof the compound of general forrnula (1) is iher thate natural 

abndace ofdeuter i, which is about 0.015%. Particularly, in a deuteri-containing 

compound ofgenera ornua()the abundace ofdeuterum at each deuterated 0tion 

of the compound generaforua (1) is hgertha 10%, 20, 30%,40% 500, 60%, 

70% or 80%, preferably higetan900 950 96 o9 evenrore peferab hier 

20 than 98% or tsaidpositions Its understood that the abundance ofdeuteriurn at 

each deuteae p iton independent of the abundance of deuterium at other 

deuterated postion(s).  

The selective incorporation of one or more deuteruratos into a compound of general 

formula (1) ray alter the phycocherIcal popees (such as o example acIdity [C. L 

25 Perrin, et al., J. Am. Chem.Soc 2007 129 4490]basicity [C. L Perrinetal J. Am.  

Cen Soc., 2005, 12 9641], lipophiicty [B. Tsta eal., Int. J. Pharrn 98419(3), 

271]) and/orte tabolic profile of the molecule and may result in chngesi the ratio 

of parent conound to riaoIes or in te arounts of reaoesroromed. Such 

changes may esut i ceain theaeutc adatags dhece naybepreferred in 

30 some circumstacesReduce ratesof retabosn ad metaboic wcng, where the 

ratio tables is change have been rpoted(A. E. Mutlib tloxicol. Apple.  

Pharmacy 2000, 169, 102). Thesecages in eexosue parent dugand 

rnetabolescanihaveimportant cosequences with respect to thepiarrnacodynarics, 

toerabii ad effcacyofa deteirotai ng compound ofgeealfornua( In 

35 some ses deuterIu substitution reduso eliri aeste foratin of an desired 

or toxic metabolite and enhances the formation of a desired retaboliteeg, Nevrapine: 
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A. M. Sharma et al., Chem. Res. Toxicol., 2013, 26, 410; Efavirenz: A E. Mutlib et al., 

Toxicol. App Parmaco 2000, 169 102). other cases theajoeffectofdeuteato 

is to reduce e ratesysteccearaceAsaresut, the boogical feote 

compound isincsed Theotetiacl cal beefitswould include theability to aitaiin 

5 similar systecexposure ewit decreased peak eels and increased trough levels. This 

could result i owe sdeeffects and enhanced effcayded ing o the particular 

compound's pharacoketc/pharmacodynamic reatos mL337CJ. Wenthur et 

al., J. Med. Chem., 203 56, 520 an aiacatb K Kassaun et al., 

W02012/112363) are exam for this ueriunefctti otha have been 

10 repoed in which reduced rates ofmeabos result i an increase exposure of the 

drugwithout changing the rate ofsysteic clearance (eg., RofecoxibF. Schneder et 

a Arznei. schI. / DrugRes 2006 56 295 elapevirFMata eta Jed.  

Chem., 200 52, 7993) Deuteraeddrssowngthis effecmay avereduced dosrig 

requreets (eg, e uber ofdosesor lower dosage to achieve the desired effect 

15 ad/or may produceower etaboteoads 

A compound of general oma()may have multiple poteta stesf attack for 

netabolsTooptze he abovedescibed effeso phicochemic poeresand 

metabocprofie de ueriucotan compounds eneralformula (1) g a certain 

paten of one or oe deueriumhydoge echa )can be seec Particualy, 

20 the deuterium atom(s) ofdteru m-containing compound(s) of general formula (1) is/are 

attached to a carbon to and/o s/are coated at tosepositions of thecompound of 

geera forrrula (1), are items fattackfo retazig enzymes such as e.g.  

cytocome P4o.  

Vere heplural forr of the word co oundssas polymorphs, hydrates sovesand 

25 the like misused herein, this is taken to mean also a single compound, salt polymorph, 

isomer ydratesolvate or the like.  

By stablel compound' o "stab structure is eantaopoudthatissufcietyobust 

to srvivsoa to a use degree puty fro reaction rixt ture, d fonuato 

into a efficacous therapeutic agent 

30 Th corponds of the pese it entio opoally cota oieorrore asrretric 

centresdepeding upon te locationand nature of the variossbstitets desredItis 

ossbethatone or rore asymmetric carbon ators aepesetin the( or (S) 

cofig ration, whih can result in racemicmixtres in th casa single asymmetric 

cetreand idisteorei xturesi te caseof rutple asymretc entesIn 

35 cerai instances s posbehatasyrnetry aso be presetdetorestictedrotati 
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about a given bond, for example, the central bond adjoining two substituted aromatic 

risofthespecifed compounds.  

Pered compounds aetosewhich podce temore desiale bologica activity.  

Seared, pure or parialy purified isomes and stereoisomers or acemic or 

5 dastereoerc xtresof the comouds of the present ventioareaso included 

thithesopeof the present ineto. The p cato and theseprato of such 

ateas ca be accomplished by stadardcniques own in the art.  

Pefeed isornesare osew[ produce the nore desIabe biologicaacvty These 

separated eorpatiay fedisones or racemic mixtures the compounds f this 

10 ivetor also iclded withinte scope of the present invention. The puifatio and 

te seaionof such nateras can be accomplished bysandad techniques known in 

the art.  

The optical isomers can be obtained by resolution of the race fixtures accordng to 

conventional presses or example, by the format ofdasteeoioreicsalsusig 

15 a optcly actveacdor base format0o fcoaetdastereorers. Examplesof 

appoprateacdae taaric, daceytartaricdtouoytaarcand canporsulforc acid.  

Mxturesofdaseeoisoers can be separated into their idvidual astereomers on the 

basIs of ther physical ceca differences by ethodsknown nthe at, for 

exampebycrornaograhyorraciona cystalistinTheotcalyactyebasesor 

20 acidsae the libeatedrorhe separated diastereonercsat Adferentpocess for 

seratI ofoptca somrs in s us of chral chromatraphy (eg, HPLC 

colrn sing a cira pae) wit or without conventional dervatsatn, optimally 

chosent maximise the earation of the enantiomers. Stabe HPL cor using a 

iralphaseare co ercaly available, such as thoseauactred byacel, e.g, 

25 ChiracelC D and Cracel OJ, forexample, aong mayohes hichare all routinely 

seecable. Enzyrratc separations, with or hout derivatisionareaso useful. The 

pica actvecorpounds of the peset iveton can likewisebe btaied hial 

syteses izng opticay activestarngnateras 

In odertodistinguish eenttypes of isomers fro each other reference is rade to 

30 IUPAC Rules Section E (Pure Appl Cher 45, 11-30, 1976).  

In t[e context of the present invention, A and B are independently fror each other, 

selectedrom a itoge atom or a carbon atomwhenwhenAisanitoge atom, B is 

a abo on and herwe is n B is a nitrogen atom. Thus, when 

A is a itrogn atoand B is a carbonate, the compound of formula (1) is a compound 

35 of the fornula 
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2 

R 

x 
HN N 

N H 

N N 

RR 

Y 

HN 00N 

NH 

5 The pentinv.ention inclde all possible sterosonrso the compounds of the 

present invention a-s single stereoisomers, or as any mixture of said steroisomers, e~g.  

()or(S)- sres in any ratio. Isolation of a single stroioe ,g a sinle 

enaor r sinlediasteohree t inventiondwef s b n is acis 

by an utbesate of the ar mehd uch as chroraorpy especially chial 

10 chromatography, for exrnle 

Furthe, itmay be opouibe for the cornuis of th nt invention 

tautomers. For example, any compound o the present ivention which contains,, an9 

imidazo-pyridine rnoiety as a hee- ay group for exarnple ca exist as a 1 H tautorner, or 

a 3H tautorne, or even a rnitr ianamount of the totaumr, namel 1y: 

H 

N N NN 

H 3C-< H3C-< 

HN 
N:: 

15 1Hetatoss 3H tautonmer 
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The present invention includes all possible tatomes often compounds of the present 

inventon as single tauomesor aymixtue of sadtauto s ayrao.  

Furth , i the context of the present e , it naybepossible fothecopounds of 

formula (1) to exist as tautomers. For example, a depiedbelow, te corpounds of 

5 fonula (1) according to epresen inveio canexst asa 1H tautomer or a 3H 

tauome oeve a mixture i ay amountof two or moeof tpssible tautomers: 

2 2 

Y Y 

x _X 
HNN N NH 

NH _ NH 

N A'N NAN 

N N N N1 
R R 

The present inventon includes all possible tautoners of the compounds of formula (1) of 

thepentivetion as singe tautoers, or as any mixture of any two or more of any 

10 possbe tautomers in any ratio.  

Fthr, in the oitetothe present inve it may bepossibeforth compounds of 

fo ma (1) where X is a nitrogen atom to exist as tautomes. For example depicted 

beo tn of formula (1) according to the present iveno whee X is a 

15 troge ato ca exist a 1H tautomer, or a 4H ttoer o enaxture in any 

amount of two orme of the possibletautomers 

22R2 
R2 

R2 
R 

Y H 

N 
NN N NH NN 
HN N 

NH INH NH 

I WN NA-N N'AN NHB 

)0 N NN N 

SR 20 
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The present invention includes all possible tautomers of the compounds of formula () of 

thepesert iventio er X is a nitroen atom as single tautomers, or as any mixture 

of any twoornore possible tautomers, in any ratio.  

Further itecontext of theprest invention, it ray.beossbeforeconpoundsof 

formula (1) whee X is a CR 3 group o exist as tautomers. For example, as depicted below, 

the compounds of formula (1) accordg to the preset enionwe is a CR group 

can exst stwodifferent 1H tautone, or even mixture in anyaount of two or more 

of te ossib tautomers: 

HN N N NH 

TNH NMH 

N AN N A-N 

10* 

The presentiveiti icudesa possible tautomers of th corpunds of formula (1) of 

thepreset ventio whereXsaR3 group as single tautoers, or as any mixture of 

any woor orepossietauoersin ayratio 

15 Further, in the context of the present veon, it ay be possible for the triazine core of 

thecorpouds formula (1) oexhbitautomerisr and osadcompoundstoexsta 

getautoers or even as a mixture in any amoutoftwoo roe often posse 

tautomers: 

yy 

HN N N, NH N, NH N, NH 
N~NH NH LN N (N 

NAN-N _ NN WKNN -N _ NN 

N ' N N N"N N N 

20 Frthe the compounds ofthe present invention can exist as N-oxides, which aedefned 

in tha at asone nitrogen iof the compounds of the present ientiois oxidised. The 

presetento icudesa such possbeN-oxides.  
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The present invention alsoprovides useful forrsof the corponds of the present 

invention, such as metboites, hydrates states, podrugs sas in particular 

pharrceutcally acctabe seats, andoo-peciitaes 

The compounds of the present invention can existasa hdrate or as a solvate, werein 

5 the compounds of th pest invention contain po soviets i partcua water 

retail or ethanol orexape asstructuraleem tof te ystal latceofthe 

corpounds. It is pssbefortheamount of polar solveits iparticularwater toexist in 

a sticrhiometric on-stoichiornietric ratio. In the case of stoichioietric solvates, ea 

hydrate hemi-, sei oo sesqui di tr tetra-,peta-esovtesohydrates 

10 respecteyare posbeThe pesntinveto iude asch hydatesosolvates.  

Further, is posble for the compounds of the present itio to exist free form, eg 

as a free baseor as a free acidoas a zwitterion, or to exstiefr of a sa Said 

sat naybeaysat either an organic or inorgacaddto salt, pa cua ny 

piar aceutiayacepableorganico iorgan addit lt, whiscustoarily used 

15 in pharmacy which is used, for xape, fU lilting or purifying the crnpounds of 

theprese inveion.  

Th term "pharaceutcay acceptable sat refers to an inorganic or organic acid addition 

satofacopoId of thepesent ivention. For exarpe, see S. M. Berge, et al.  

PharmaeutcalSa J. Pharm. Sc 1977, 66, 1-19.  

20 Physiologiyaccepable salts of the compounds according to the invention encompass 

acid addition seats mieral acids, carboxylic acids and sulfonic acids, for example salts 

fhydrochlorcacid ydobromic acd, hydroiodic acid, sulfuric acid, bisuurc aid, 

hosphoricacd itrc acdor with oganc acid, such as formic, acetic, acetoacetc 

pyruvic, trifluoroacetic, propoic, butyc hexanoic, heptanoic, undecanoic, Lauric, 

25 benzoic sacyic 24hdroxybeizoyl)-benzic caphorc cin aric, 

Cylopentanopionc, diguonic, 3hydroxy-2l-naphtoc nicotiC panoc pcc 

pe ic 3-phenyproioic, picric, palic, 2ydroxyethanesuoiate itacoric, 

sulfamic, trifluoromethanesulfonic, dodecylsulfuri ethasulfonic, bezeesufoc para

to enesfonic, methansulfonic, 2-naphtaeesulfonic, aphthaleedsufonic, 

30 camhorsulfoic acid, citric, tartaric, steaic acc oxac, ralonic, succiica dipic, 

agnc maic, fumaric, D-guconc maIdeic ascorbic, gucoptaoic, 

cerophospoicaspartic, sulfosalic, emsuficor thiocyanc acid, fo example.  

Apaaceutcay accepabeaion" refers tothedeprotonated for of a coventoal 

acdsUch asfor exap aydoxde, a carboxyae ateahalide, a phspate, 

35 ora nitrate.  
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Physiologicaly acceptable salts of the compounds according to the invention also 

comrisesaltsofco1vntional bases, such asb wayof exar a bypreference 

akaineasatsfoexarp lithiur, odium ad potassium salts), alkalineart reta 

satsfoexaple calci un strontium and magnesium seats ammoniur saltsderved 

5 from arnrnoia ooroanic arines with 1 to 16 C atorns, such as, by way ofexa nd 

by preerce, tlanine, diethylamine, trietylaine, etyldisooyamine, 

monoehanoarine, diethanolaine trethaoaie dcycexya e, 

dirne anoethanol, o canedibezlamine rethyiorpholine agiie ysine, 

ethyleediamine, N-methpipe rine, Nrnethlg n ine, ety arine, 

10 ethylglucamie, 1 exadaine, glucosaie sarcosne serinol, 

trs(hydroxyethyl)aino ethane, aminopropaediol Sovak base, and 1-amino-2,3,4

butaietiol.  

Additoayt compounds ccordig to the eLtioray forn saltswta quaterary 

annoniu ion obtaiabe g by quatenisaio fa basi nogencntaiiggroup 

15 vt agents such as power alkLades such as methy ethy prpy- and 

butylchlorides, -bromidesand -iodide; dialkysulfates such as direthy dethyl 

dibty- and diamysuates g chain halides such asdecy-, lauryl-, myrsty and 

stearychloides, -bromdes and -odides arakyhades such as benzyI- and 

penethybondesad others. Exapes ofsuitabequtrnary anmonium ions are 

20 tetramethyamrnoniu tetraethyammoiur tetan-popyl)amnoni um, tetra (n

butyl)ammoniurnorN-benzyl-NNN-trimethylarnmoniumr.  

The present invention includes all possiblests oftecopuids of thepesent 

invention as single salts, oras any mixture of said salts inay rtio.  

In thepesettext i particular in the ExpeitalSection, for these ess of 

25 intenediatesadof examples of the presetrnvention, we acorpound is m oned 

as asat form with e corresponding baeor acid, thexatstoichiometric composition 

of sadsalt for as otied by the espctepreaato and/or pufcationpoess 

is, in most casesunknowi 

Uessspecifiedohewsesuffxestohenical nares o structural fom aereatigto 

30 salssuch as ydrochlorde trioacetae", "sodiumsat or "x HC CFCOOH 

x a   for example, mean a salt form, the stoichiometry of which sat fornot being 

specifed.  

This appes aalogousyto cases in which sytesis intermedates or exanole 

copuds o saltsteeof aebeeobtaied byte pepaatio ad/or purcatio 
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proceses described, as solvates, such as hydrates, with (if defined) unknown 

sociortri composition.  

Unless specfedotherwise, sufestochemical names or structural formulae relating to 

saltss as "hydrochoride", ifloroacette sodiumu satr "x HC", "x CF3COOH", 

5 "xNa for exape ea salt fom te stoichomeryofwchsalt form not being 

specified.  

Soates ard hydrates ofdsclosed intermediates orexample comoounds, or salts 

thereof, which havebeen obtained, by thepearation and0o purficationprrcesses 

descibediheren, rnaybeformedinanyratio.  

10 Furthemrorethe present inventionincludes all possible crystalline formsor polymorphs, 

of thecornpounds ofthepesentivention eitheras asigepoyrorph, or as arixture 

of rnore thanone poymorph, ianyatio.  

Moreverthepresent inention also icludesprodrugs of thecorpounds accordingto 

the ivention. The terrn "prodrugs" desgnaes compoundswich thensevescan be 

15 biologicaly active or inactive, but are converted (for exarnple mnetabocally or 

hydrolyticaly) intocornpounds acordingtotheivetionduring teirresiderce trne in 

the bodyFoeampleaprodugmray bei the formnofaniinvivo hydrolysableester of 

thespecified coipound.Derivatves ofte compounds of formnlaQ() an thesaltstheeof 

which areconvertedritoaconound of formua (I)or asalttheeofin abiologicalsyster 

20 (borrecursors oprodrugs) areccoveredby theinventin Sadbiologicalsysen may 

befor exarpearamnnaaiaogansmacularlyauransubject.Thebiopecusor 

isfor example, converedito te compourdof forrula ()or asal thereofby rretabolic 

processes.  

Further, in the context ofthe present invention, when the inhibitory and/or degradatory 

2 5 actvity of the corpoudsoffomua(I)accordingto tepresentiventionris referredto, 

tie folowingterns aredefinedasf flows: 

As usediherei ard intheconitext ofthepresentinventionthe term "IC50CDK12 hAlTP 

refers to teICo values obtaned accordngto the assay describedinrsectio 2. of the 

ExpermiretalSection hereinbelow, ie.thcIo values forthe inibtionof CDK12athigh 

30 ATP.  

As used here aid inthe context of the present ition tietermD "DC0CDK12refers 

tothe&D&o valuesobtainedaccording to te assayodscribed insectio 7 ofth 

Exerinental Sectiheeibewie.theDCaovauesfor the degadatio of CDK12.  
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DESCRIPTION 

F i . the -bo -et of t e 1 f -t ai ft een -inventio 

In accordanc wthfurherrbodments, theprs ention providescornpoundsof 

generalonula , upawheren 

5 herein 

Aand B ae idepdentlyfrom each other, selected from a nitrogen atom or a carbon 

ator, where when A is a nitrogenratom, B is a carbon ator and wherein when 

A a caon ator, B is a nitrogenator 

R1 isahaloge actor; 

10 R2  is seectedfo a C-C-akyl group, a C1-C3-alkoxy group a C1-C3-haloalkyl 

group and a C1-C3-haloalkoxy group; 

X s selecedf a nitrogen aton and a CR3 group; 

R3 isselec rr a hydg atom, a C1-C3-alkyl group and a C1-C3-haloalkyl 

group; 

15 Y is selected front a ntrgen ato or a carbon atom; 

or a toreroaNoxideorasatthereo oras a salt o atatoeror a salt ofa o an N

oxide rarixture of sane 

In accordance with further embodinents, the present invention provides compounds of 

20 geiral formula (1), suprawhere 

herein 

A and B are idepeidety fror eac oter, seectedfom a nitrogen atomoracarbo 

atom, where is a niroge atom, Bs a carbon atom adwherien 

A is a carbon ai, B is a tr atom; 

25 R1 is a C-Caakygroup 

R 2  is selected from a -Calkyl group a C-Cakoxy roup, a C1-C3-haloalkyl 

group and a C1-C3-haoakoxy group; 

X is selected from a nitrogen atom n a CR3 group; 

R3 is selected from a ydogei atom, a C1-C3-alkyl group and a C1-C3-haloalkyl 

30 group; 
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Y is selected from a nitrogen atom or a carbon atom; 

oatautomer, or an N- oxideo saltthereo r a salt of a tautomer, or a salt of an N

oxideor a mixture of same.  

5 n accordance with further embodits, the present eton prdscorpouids of 

geral foruaI ( urawherein: 

A aid B are inependeitly from each other, selected frorn nitrogen atom or a carbon 

atom, where w A is a itrog atom, B is acaon aoand wherein when 

A is a carbon aton, B is a nitrogen atom; 

10 R1 is a halogen atom; 

R2 is seectedfrom a C-C aoakyl group and a C-C3-haoakoxy group 

X isseected fromaitoge ato nd a CR group; 

R3 is selected from a hydroge atom, a C-C-alkyl group and a C1-C3-haloalkyl 

group; 

15 Y sseec from a itrgenato ora carbon atom; 

or a tautomer, or an N-oxide, or a salt ereof, or a salt oa tautoner, or a salt of an N

oxide, or a mixtu ofsame.  

In accordance with further embodiments, the presetinventionpde compounds of 

20 eera forua ()supra, wherein: 

wheein 

A and B aridepedety from each erseeted m a nitrogen atoora carbon 

ator, hren n A is a roger to B sa carbon atomandwherenwe 

A is a carbon at, B is a nitrogen atom; 

25 R1 is a C-C3-haloaky goup; 

R 2  sseected from a C-Chaloalkyl group and a C-C3-oakoxy group; 

X i sseectedfror a trogen ator and a CR3 group; 

R3 sseecd fonahydro g ar aCCa goup and a C1-C3-haloalkyl 

group; 

30 Y sseected from a oge ato r acabotom; 
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or a tautomer, or an N-oxide, or a salt thereof, or a salt of a tautomer, or a salt of an N

oxideor a mxtureof sane.  

In accodace with further ebodiments, thepeset nveion poidescopoudso 

5 general frua() suprawheren 

wherein 

Aand B are indepedeitly farn each other, selected from a nitrogen atornor a carbon 

actor, wherein wen A is a nitrogen ton, B is a ato andwerei en 

s a carbon atom, B isa itgeaton 

10 R1 is a aloge atom; 

R2 is selected fro a C-C3-aoaky groupada C-C3-aloakoxy group 

X s selected from a itroge atom and a CR3 group; 

R3 is sected from a hydgen atom, a C1-C3-alkyl group and a C1-C3-haloalkyl 

group; 

15 Y is a carbon atom; 

oratautomer, or an N-oxide, or a salttheeF, r a saltofa ta oe or a salt of an N

oxideor mixture sare.  

In accordance wi father embditsthepsent venio povdesconpou dsof 

genralforr(mua) supra, herein 

20 A and B are depedtyfro eacother selected fror a troge atmora abon 

atom, wereiwhe A is a rgn at, B is a carbon rat 1and where 

A is a carbon atom, B is a nitrogen atom; 

R1 is C1-C3-haloalk oroip 

R2  is selected from a C1-C3-haloalkyl group and a C1-C3-haloalkoxy group; 

25 X is selctedfro a nirogei atom and a CR 3 group; 

R3 is selected from a hydroge ato a C-Caky grup and a C-C3-haloalkyl 

group; 

Y is a carbo ato; 

a tautorner, or an N-oxide, or a salt theef, r a salt of a tautomer, or a salt ofa N

30 oxdeor a mixture of sane.  
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i accordancewi further embodiments, the present invention podescompounds of 

geea formula ()supra, wherein: 

A sa toge atom andBisacarbonatom 

5 R1 isa aogeatom; 

R 2 ssectedfro a C-C3-haoalkyl group and a C-C-haoakoxy goup; 

X issected from a nitrogen atoandaCR3 group; 

R is selected from a hydrogen atom, a C1-C3-alkyl group and a C1-C3-haloalkyl 

group; 

10 Y s seectdfo aitrogen ator a cabonat; 

ora tautome, oa Noxde a salttero or a salt of a tautomer, or a salt of an N 

oxideor a mxureof sae 

In accordance with further embodirents, the present invention provides compounds of 

15 general forrnula()supra erei 

A is antrogao and B is a carbon atom; 

R1 is a C-Chaoaky group; 

R 2 is selected from a C1-C3-halolky group and a C1-C3-haloalkoxy group; 

X isseected from a nitrogen atomand a CRgo 

20 R selected from a hydrogen iatom a C-Cayl group and a C-C3-haloalkyl 

group; 

Y is selected from anitoge atono a carbon aton; 

or a tautomer, or an N-oxide, or a salt thereof, or a salt of a tautomer, or satfan N

oxide, or a mixture of same.  

25 

In accodancethfutherernbodiets the present ivetin prides compounds of 

gnra forrula )supra, wherein: 

A isacabo ato and B is a ntogeatom; 

R1 saaoge aton; 
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R 2 is selected from a C1-C -haloalkyl group and a C1-C3-haloalkoxy group; 

X is selected fromantge n n a CR3 group; 

R3 selected from a hydoge atom, a C1-C- akygroup and a C-C3-haloakI 

group; 

5 Y sseected front a ntrogen atom oacarbo atom; 

or atauone, or an N-oxde, sat ereo or salt of a tautomer, or a salt of an N

oxide, or a mixture of sare 

In accordance with further embodiments, the present invention providescopounds of 

10 general formula (1), supra, weri 

A is a carbon atoands a nitrogen atom; 

R1 is a -C-aoaky group 

R2 isselected fromaCCaoakygrouandaC1Chaoakoxygroup; 

X isseleced fror a nitrogen aoada CR3 group; 

15 R3 s sectedfo a hydrogen ator, a C1-C3-alkyl group and a C1-C3-haloalkyl 

group; 

Y is selectedfro a itogen atooacarbo aton; 

or a tautoneur, or an N-oxide, or a sal thereof, or asao tautoer, or a salt of an N

oxide, or a mixture of same.  

20 
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The prsenivention povidesthe compounds of general forula (1) whic ardsclosed in 

the Exanpe ctoof tistext na 

In soeeibodiments t preseinvention includes compouIds general formula (1) 

selected from: 

8-broro-2-opholin-4-yl)-N-({5-[4-(trifluormrnethyl)phenyl]-4H-1,2,4-azol3 

yl}methypyrazoo[1,5-a][1,3,5]triazin-4-aie 

broom holin-4-y)-N-([4-(trifluorothoxyphenyl]-4H-1,2,4-triazol-3

yl}rt ypyrazoo15-a][1,3,5]trazin-4-amine, 

8-bromo-2-(morp -y)-N-({5-[4-(trifluoometypihenyl]-1H-imidazol-2

yl}rethylpyazoo15a][133]riazn-4-amiie, 

8-broro-2-(rorpholin-4-yl)-N-({5-[4-(trifluoromethoxy)phenyl]-1H-imidazol-2

yl}rethyl)pyaz o[1a][135]tazin-4-arine, 

2-(rnorpholin-4-yI)-N-({5-4-(trifluoromethoxyoenyl]-4H-1,2,4-triazol-3-yl}methyl)-8

(triluoro iethyl)pyrazoo[1,5-a][1,3,5]triazin-4-arine, 

2-( orphon4-8-(trfuoromety {-4-(trifluorethy)peny]-4H-1,2,4-rao-3

yl}ietypyazolo[1,5-a][13Ltazi4a 

2-(opo -y)-7-(tifluoromey {54trifuoromethyl)phenyl]-1H-iridazol-2

yl}methylridazo[21f[24tazin-4-arine, 

2-(orpholin-4-y)--({5-[4(tifluoroetoxyhenyl]-1H-iidazol-2-y}rietyI)-7

(trifluororethyl) dazo[2f1,2,4iaz -4-amine, 

2-(rorpholin4-y8trifuoromet l)- N-({5-[4-(trifluoromethyl)phenyl]-1H- imidazol-2

yl}methypyrazoo15a][1,3]triazn-4-axine, 

2-(morpholin-4--N-({5-[4 iforoetoxyenyl]-1mH-indazo-2-yl}methyl)-8

(trifluoromethyl pyazolo[1,5-a][1,3,]tiaz -4-arine, 

2-(rorpoin--y)-7-(trifluororethy )-N-({5-[4-(trifluoromethyl)phenyl]-4H- 1,2,4-triazol-3

yl}methyimidazo[21f][124]tra 4-amine, 

2-(morpholin-4-yl)-7- rfrmethyI)-N-({5-[6-(trfr ethyl) pyridi n-3-yl]-1H-iridazol-2

yl}iethyl midazo[2, 1-f[1,2,4]triazin-4-arine, 
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N-{[5-(4m-rethoxyphenyl)-1H-imidazol-2-yl]nethyl}-2-(rorpholin-4-yl)-7

(trifluoomethy dazo[2,1-f][1,2,4]triazin-4-amine, 

2-(nopoi-4-yl)-N-({5-[4(tf ethoxypey -14H-1,2,4-iazol-3-yethy)-7

(trifluoroet ridazo[21][124]tiazin-4-arie, 

N-{[5--rnethoxypydin-3-yl)-4H-1,2,4-triazol-3-yl]methyl}-2-(morpholin-4-yl)-8

(trifluororetIy)pyrazoo 1,5-a][1,3,5]triazin-4-arine, 

2-(morpholin4--i Iuorornethyl)-N-({5-[6-(trifluororcety)pyridin-3-yi]-4H-1,2,4-triazol

3-ynetypyrazolo[1,5-a][1,3,5]triazin-4-amine, 

2-(morpho i-4-y)-N-({5-[6(triuooreoxy)pyridin-3-yl]-4H-1,2,4-triazol-3-yl}methyl)-8

(trifluororetylpyrazolo[1,5 3]tiazin-4-amine, 

N-{[5-(6-retoypydin-3-y)-4H-1,2,4-triazol-3-yl]methyl}-2-(morp 4-y)-7

(trifluoromehy1' lidazo[2,1-f][1,2,4]triazin-4-amine, 

2-(morpholin-4-yl)-N-({5-[6-(trifluoromethoxy)pyridin-3-yI]-4H-1,2,4-triazol-3-yl}rethyl)-7

(trifluoromethyl)irndazo[2,1-f][1,2,4]triazin-4-arnine, 

2-(norpholin-4-yi)-(trfuooethy)-N-({5-[6trifuoroeh pyridin-3-yl]-4H-1,2,4-triazol

3-yl}methyl)i midazo[2,1-f][ 1,2,4]triazin-4-am ine, 

N-{[5-6-metoxypyridin-3-y)-H-iidazol-2-yl]rethyl}-2-(morpholin-4-yl)-8

(trifluorornthy)yrazolo[1,5-a][1,3,5]triazin-4-amine, 

N-{[5-6-ret pyridin-3-y)-4H-1,2,4 azol-3-y]e y-2-(orp -4-y)-8

(trifluorornethyl)pyrazolo[1,5-a][1,3,5]triazin-4-amie, 

N-{[5-(6-rnethylpyridin-3-y)-4H-1,2,4-triazol-3-yl]nethyl}-2-(morpholin-4-yl)-7

(trifluoror nyirdazo[2,1-f][1,2,4tiazn4-anineand 

2-(morpholin-4-yl)-8-(trifluorornety)-N-({-[6-(trifuororethypyridin-3-yl]-1H-iidazol-2

yl}methyl)pyrazolo[ 1,5-a] [13]trazn-ane 

Furher embdimentsof thefirstaLot eet1ni1 

In some erbodmrents, the prese mention provides compounds of formula (I)supra 

in which 
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A and Bare independently from each ote selected from nitrogen atom or a carbon 

tor, wherein when A is a roger ao, B is a carbon ator and where hn 

is a carbo atom, B is a nioge atr; 

or a tautorne, or an N-oxide, or a salt thereof, or a salt of a tautomer, or a salt of an N

5 oxdeor a mixture of sare.  

In e erbodiments, the present invention provides compounds of formula (1), supra, 

which 

Ais a itroen ao nd B isa r atam; 

oratauoreror an N-oxide, or asattheof, or a salt of a tautoner, or asatan N

10 oxide a mixture of sare.  

In someinbodiments, the rese invention provides compounds of formula (I)sura 

irhch 

A is a carbon ator and B is a nitrogeato 

or a tautoe r an N-oxide, or a atthere or a salt of aautome orasat an N

15 oxide, or a mixture of same.  

In soneembodnts, the peset mention prids compounds of formula (I)spa 

in which 

R1 isseected from a halogen atom and a C-Choalkygoup; 

or a tautomer, ir n oxide, or a salt eeofor a salt of a tautorer, or a salt of an N

20 oxde ra ixure ofsare 

In soe enbodirnents, the present invention provides compounds of formula (1), supra, 

iwhch 

R1 is a haoge atom; 

or a N xde or a salt thereof, or a salt of a tautomer, or a salt of an N

25 oxide, a mixture of same 

In sone embodietstepreset inventioprodes compounds of formula (1), supra, 

in which 

R1 is a -Chaloaygroup 

or a tautoerora N- xde ora salt tereofr a salt of a tautomer, or asatan N

30 oxide, or a mixture of same.  
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In sorneenbodents, the present invention provides compounds of formula (1), supra, 
nV I ' 

R2 is seectedfor aC-C-alkyl group, a C-C3 akoxy group, aC-C3-haloalkyl 

group ad aC1-C3-haloalkoxy group; 

5 or a tautomer, or an N-oxide, or asatthereof, or a salt of a tautomer, or a salt of an N

oxide, or a mixture of sare.  

In some ebodinents, the present ietion pr videscorpounds of formula (1), supra, 

nwhich 

R2  s selecedfoa C-C3- loalkygrop anda C-C3hao y group; 

10 or a tautone r an N-oxide, or a sal thereof, or a salt of a tautorer, or a salt of an N

oxide, or a mixture of sane.  

In sone erbodments, the present invention provides compounds of formula (1), supra, 

in which 

R2 is a C-C-aloalky goup; 

15 ora tatoner, or an N- a salt eeofor a salt of a tautomer, ora altofa N

xideoa mixture of same 

In sorne enbodirents, the presentiention proves compounds offor a (1), supra, 

which 

X isseect from a nitrogen itor and a CR3 group; 

20 R 3 ssected from a hydrogen atom, a C-C3-alkyl group and a C1-C-laoalkyl 

group; 

ora tautomeror an Noxideora salt thereof, or a salt of a tautomer, or a salt of an N

oxide, a mixture of same.  

In sore embodimts he pesentinventip descompounds offormula (I)spra 

25 in which 

X isa itrge Iato 

or a tautorero, o -oxide, or a salt thereof, or a salt of a tautomer, or a salt of an N

oxideora ixteosarne.  

In soreebodets epesentiveio poides compounds of formula (1)spa 
30 in which 

X is a CR3 group; 

33



WO 2023/135057 PCT/EP2023/050208 

R3 is selected from a hydrogen atom, a C1-C3 -alkyl group and a C1-C3-haloalkyl 

group; 

ora tautorner or an N-oxide, or a salt theeofor a salt of a tautomer, or a salt of an N

oxde, or a mixture of same.  

5 In somebodimentstheeseten provides conpounds of formula (1), supra, 

in whic 

Y s seectdfrom a itroge atom oracabo aton; 

o atautomer, or an N-oxide, or a salt thereof, or asat of a tautmero a salt of an N

oxd, or a mixture of sane.  

10 In sorne embodiments, the present invention provides compounds of formula (1)spa 

I wich 

Y is a carbon ator; 

or a tautoner, or an N-oxide, or a sat ereof, or a salt of a tautomer, or asatofan N

oxide, or a mixture f sae 

15 n futhe enbodits, thepesent ivention includes conpoudsofoula (1), or a 

tatome, an N-oxide, or a saltthreof, or a sat ofatatoneoan oxide ora mixture 

of samn..  

In frt embodinents, the present ivetio includes copouInds of formula (1), or a 

silt thereof.  

20 In further embodimets, the preset ventn includes compounds of formula (1), or a 

tautomer, or a sat terefor a saltofa tatomer, or a mixture of same.  

In further embodiments, te peset invention includes compounds offorrula (1), which 

are a salt.  

In further enbodirnents, the present invention includes corpoudsof formula (1), which 

25 are a tautoerora st there or a saloatautom, r a mixture of same.  

In firherenbodirnents, the present ine ic descopounds of formula (1), which 

reanoxdeor a salt teeofor a salt of an -oxde, or a mixture of sane.  

In further erbodints often st aspect, te present ietio p des cornbina 

30 o two orroe o the above ied enbodiments under the leading further 

erbodimentsof the first aspect of the present invention".  
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Futherore it is undestoodthat the invention includes any subcombination of the 

disclosedsingleebodimets herein for certairsdues or subcorbiation of resdues 

o orua (1).  

Thepesent includes any sub-conbination within any bodies or aspects 

5 of te peset veiof compounds o geia formula (1), spra 

The presentneton includes any sub-combiatonwithinanyierbodiments or aspects 

of thepreset veti of corpouds o ge aforula (1) or iterredia coponds.  

The peseteton includshe ornpods ofgneral formul ) which are dsose 

in the Exaple Secti ofth text, infra.  

10 G 1S fcmlons- eneral syntesi of oo~uof th nveition 

Tefollowing paagrapis outline a variety of synthetic approaches suitable to prepare 

corpounds of e enerafrmula (1), and inere atesuse for theirsythes 

In adton to the routes described below also oer utesmay be used to sy esise 

the get compounds, in accordance with common general krnowedg o a person slleCd 

15 in the art of organi sythess The ordeoftrasforatons exemplfed in the foowig 

schemesistierefore notinterded tobelimitingand suiablesyntheis steps forn vaious 

scheres cn be corbiedtofrm addoalsy essseqeocs I addti 

nterconvesion ioayo the subtints, in particular R1, 2R R 4 c be acheed 

beore and/or after the exenpfed tansfornationsTese odaonsanbesuc as 

20 theiitoducion of protectiegroupscleavage ofproteotivegroups, reductioroxidatioi 

of ctiora grops aogena0o metaati retal catalysed0 uplgreatios, 

exerp ied by but not irited to Suzu, Soogasiraand Ulna copig ester 

sapooifa aide couplingreactisador substiuion or othereactosko to 

apersoi skilled i the art. These transforatiorsinclude thosewhichintroduea 

25 functoait owing for fheriterversonofsubst itsApproratepoecv 

groupsand their int oductonad ceavageare ekown toapeson kedi thea 

seer example T.W. Gree ad P.G.M. vuts in Protecive Groups in Organic 

yess 3d edition, Wiley999 

30 

35



WO 2023/135057 PCT/EP2023/050208 

Pfyarotoazges 

R2 

~~N H x x 
HN N 

N NN 
J, N ~ 

HCNN N 

O 0 R 

(Ila) (1a) 

Scheme 1: Preparation ornpa uds geeal formula (la) from sulfone derivatives of 

formula (Ila).  

5 Pyrazolotriazinesof geeraformula (la), in w-hR R 2X and Y are as defined for the 

corrp nd ofgnera fora (1) ca ibe assebed fromsoe derivative of formula 

(Ia), i rich R1, 2 X and Y are as defined for he pounds of geeraforua ) 

and an amine such as morpholineb rea aaoatcruceophc substutiwe 

known to the person skilled in he art, accord oSchne 1. Sad nucleophilic action 

10 canbeperforred in te eseceofasuitablebasesuch as sodium hydroxide, sodium 

ydride sodum caboate potassum carbonate or cesium caboIate N,N

dispopethyane trethyar r 1,8diazabicyclo(5.4.0)undec-7-ene DBJ), and in 

th case of aoatic aines in the presence of a acid such as 4-methylbenzenesulfonic 

acid inanrappropiate solvent.  

15 Peferedherein isteoer nce of said ncleopilic reaction in the case of amines 

usiigNNdisopropylethylamine as a base naceoitrile as a solvent, within a 

tepeatuerange from 20 °Cto 
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H-N 0 S HN-N 

H2N H3C 0N 
R R 

OH 0H 
N N N N N 

H k N H3C N' 

HU H3 C'  
R R 

Y Y y 

HN ,N HN N HN 1N 

C1 T NH 2  NH NH 
Nc N I ------ --tN NN 

H3C'S PN H3C'SAN H 3 C N 

(viIl) (x0 
(Ila) 

Scheme 2: Preparation of intermediates of general formula (la).  

Interredate sufoedeivates of formula (la) are avai'be for exapeby the 

seqecdepcted in Scee 2. This approach staedthcommerciayavaabeor 

synthesized (according to e.g. W2018/195397 ainopyrazoe derivatives the 

f a(IV), in which R1 are as defne for the pounds of gen rmula (1), with 

ety cabonisotiocyaatidate i thyacetatetogenterediates (V), which under 

basIc coditonsucasaqueoussodurn ydroxde fo epyrazootraznderivates 

10 the forra (V Using yiodideuder bac condition suc assodiu hydroxide 

the rretylsulfanylderave (VIae formed. In the case of R 1=H in compound (Vi) t 

is possible to introduce aogessuch as bromo, chloro orodo using the correspondig 

aosciirnide eagen Reaction of sad evatves (VI) ith phosphrus 

oxychoiderested icloro interedite Vi Reactio ofV wit comIercally 

15 avaabe orprepaedanines of thegeea formua in which R3 and X are as defined 

for tecompounds of general formula (1) under basic codtons such asNN 

diisopropyethyln ina a pprprite sovtsuch asacetoire tn ateperatue 

ragefro20 to 0C and the ubseqent oxidat ofte sufr atoiwihrneta 

choopeoxybezocacid (CPBA) yields the sulfones (lla).  
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2 

R 

H N 

Et NH 2 (X HN N HN N 

~NH 
NH NH 2 

PG H 

(XI) (X1) ([X,withX=N) 

R 2 2 R 

0 0 (X\ HN N HN N 

NH 

PG NH NH2 

22 N 

N
2  0NHHN

2 
KN H PG (wh 

PG (X(IXV HN )N N 

H 2N NH2  NHNH 

0PG (IX, withtX=CRI) 

NH 2 (XX 

Scheme 3: Preparation of different typesof aines of general formula (IX).  

5 The synthesis of different typesofamines of the general formula (IX) is depicted in 

Scheme 3. In the caseofaines with X=N and 2 is as defined for the comnpounds of 

general formula (1) in the first step commercially available protected ethyl 2

aminoethaniidate (X) reactswith acylhydrazidesof thegerenalformula (XII) in which 

R2 is as definedfor the compounds of general formula ()accordingto US2010/22599 

10 under basicconditions such as sodium bicarbonate or potassium carbonateto yield the 

protectedamines(XI) whichin the subsequent step aredeprotected using conditions 

knownbythepersonskilledinthearttogiveainesof formula (IX) withX=N. The used 

acylhydrazides (XII)arecomerciallyavaiableor can be easily prepared using the 

corresponding acid or estervia known procedures for person skilled in the art.  

15 Foraines (IX) withX=CRand R3 as defined for th compounds of generalformula (1) 

commercially available protected aminoacetaldehydes(XIV) react with12diketones 

(XV) (for preparations Landais, Y.; Vincent, MScienceofSynthesis, (2005) 26, 

647) in the presence of amrnmoniun acetateinmethanol/tetrahydrofuraneaccording to 
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Bioorganic and MedicinalCernistry, 2012, 7128 to yield the protected amines (XVI) 

whic in the subseque step are deproteced using conditioskon by the person 

skiedn he art to give amn esof formula X)with X=CR 

These amines can be also prepared starting with 1,2-dianin -opounds (XVil) by the 

5 reaction wi con cay aalable protectedgyc nederativesof orula (XV) using 

1-ehyl-3-(3-drethylarnoropy)carbodiirdehydroorde adyd ybenzotriazole 

mono hydrate followed by acetc acid according to oorganicad MedicnaChmisty 

Letters, 2013, 4374 to yield the protectedamies(XV which I thsubsequent step are 

protected nsig conditions known byte person skilled in the art to give amines of 

10 for ula (Xwth CR 

Alten ativey, the 1,2-diari compounds (XV) ca exact ith glycie (XIX) using acid 

condito such as aqueos HI accodng to EP1135374 (2006togive amines of formula 

HHO 

CI HNH 

HaC H3CG 

(Vill) (XX) 

HO HO 

INH (N NH 

IN 

NN N 
C N C 

oR2 

NH TH 

N' N (XV) NH 

N N N

, R1 
(XXIV)j 

(Ia, wMh X=C R3) 

15 Scheme4 Atere preaationf coiOu 0f general formula a wtn=CR.  

Alternatively, compounds of the formula (Vill caneact with 2-aminoethanol XXto give 

compounds of f mula (XXI) which can be oxdIzed wth meta-choroperoxbez acid 

(mCPBA) to sulfones of the formula (XXII). ThesesufoiesoforruaXX aid a ine 

20 canreact inan arornatic nucleophilic substitutio elkiownt theo erson Ied the 

art and adescribedforScheme 1togeconpouid ofteorua(XX which can 

be oxidize totecorresodingadeydes offorua(XXIV) wth methods WE known 
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to the person skilled in teart. Compounds of the formula (la) with X=CR3 and R3 as 

efedfor the compousofgeneral mula (1) can be assembly by the reaction of 

adehdesofformua V ith 2dik resofformula (XV) described for scheme 

3.  

N 

N 

C NNKH 

NN (XXV) NH NN 

CS N H' '" N 
RR 

(VIll) (XXV) 

N N 

H L 
HANL N H (N) NH 

HC N 1 Nj N 
sN N 

0 0 R R 

(XXVII (XXIX 

R 

Y 3 
R3 

HTH 1HN NW 

NH 3NH 

N, N 0 Hal NJ N 

W` N- Wo N-N 
N N \1 Hal = C1,Br, I r N N \ 

Oj R Rj 

5 (XXX) (la, with X=CR4) 

Scheme: Additional alternative preparation of compo dsogeneral formula (la) with 

X=CRT 

teatve compounds oftefornula ( a reactwith arnioaceoitrie (XXV) to 

10 e cornpound of forrnula (XXV) hh can be oxidized with meta

chloroperoxybenzoic acid (rCPBA) to sulfones of the frrula (XXV These sulfones 

of formula (XXVIl) and an amine can react i n aromat ueophc substation well 

known tothpeo asked in the art and asdescbedfoSchee1 to gi compounds 

of the formula XXXX) which can be read otcorespoding imidamides offorula 

15 (XXX) with methods well known to the person skilled in te art Compounds of thefomrula 

(la) with X=CRI and R3 as defined for the compounds of general formula (1) cain be 

asserbled by the reaction of imidamides of fonua XXX withalphahalogenated 

ketonesf formula (XXXI) wit methodswell now t the persoskledieat 
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C1 Alk IN H 
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H- 1NAN 
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0 NHk HN N , 

NH ()NH 

NvlN-N N N-N 

N N- 
N N 

NR R 
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P 
XYN- A XO1)N)N -N 

Scheme 6:Ateatvepepaaton of corpouds of geral formula (1a) with X=N.  

Alternativelyconpouds of the formula (VI) careacw glyiatesofformula (XXXII) 

5 to give compounds of formula (XXXI) which can be oxdized with neta

chloroperoxybenzoic acid (mCPBA) to sufones of the forrrula (XXXV). Tese sulfones 

of formula (XXXIV) an aminec action an aonatic nuleoph substtuto well 

known to the perso ed i thea a das described forScene1ogieconpounds 

of the formula (XXXV) which can be reacted to the correspondigydazdesof formula 

10 (XXXVI) with methods well known to the prison skilled in the art. Aternatively, 

compounds of the formula XXXV) ca frstbe ydolized to the correspondi gcarbonic 

acid hch can be reactedto ecorespondi hydrazdes of forua(XXXVI) with 

metodswe onto the eso skied in the art. Conouds of the forr (a) with 

X=NandR as defined for the corpo nds of general formula (I) can be asebed by 

15 the reactor of hydraides of orrua (XXXV with iidanides of formula (XXXVIl) with 

ethodswel nowntothepersoskedntear 
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OH C1 

N) N-N N N-N 
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(XXXVIl) (Vill, with R1 ) 

PG o N PG PG NPG 
NJ 

N-N N N

NN 
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(XXXVill, with R1 XXXX, with R1 1) 

PG N PG PG, NPG 

-J-N N'N N 
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(XL, with R1 1) (XLI, with R1 CF3) 

NH 
0O Alk 

NH 2 NH 

N N 
N~ N N N 

rN Ny -"NWy ------

O R 1 

(XL with R1 CF3) R2  (XXXV with R1 CF3) 

NH2 R2 N 

YY 0 I %N~ 
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N N N 

N N N N 

O R o 

(XXXVI) t XN) 

Scheme teraterepaation of corponds f general formula (awi X=N.  

tentatively, corpounds of the formula (XXXVIl) can be halogenated andreacdwith 

phosporus oxychode togvecompounds ofornua(V wchca react wit an 

5 amine wthtwo protecting groups (PG) as for examepaa-retoxybenzyandca be 

oxidzedwith meta-chloroperoxybenzoic acid (mCPBA) to sufos of tie formula 

(XXXIX These sulfones of formula (XXXIX) and amineca react in an aromatic 

nuceophilc substitution well know toesoskledhea adasdescibedfor 

Schee 1 to give compounds of the formula L)wiccan be eactedt the 

10 corespodg CF3 derivative of formula (XLI) t methods ell known the person 
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skiled in the art. After deprotection compounds of the formula (XLI) can be alkylated with 

chloroaetc esterstog compounds of the formula (XXXV)whichcan be hydrolized to 

th corresponding aboicacids andthebeeacedothe oresoding hydrazides 

of formaXXXI ith ethodswe nowtothepesonskied itea Corpounds 

5 of the formula (la) wt X= and R as defedfor the omp unds of geea frrula (1) 

canbeassebed bythe reaction of hydrazides of foruaXXXVI) wih imidamides of 

f nua (XXXV) with methods wekown to the peers skied in the art.  

lrnidazotriazies 

R
2 

Y~Y y 

X HN ,N 
HN ,N 

N H 

N R 

O N o 
R 

(Ilb) (Ib) 

10 Scheme8: Preoaration of compounds of general formula (Ib).  

mdazotazinesofgeneralforu b) nwhc R , R X and Y are as died for 

the conpods geeal forn (1) can beassembled fro sulfone deivatvesof 

formula (lb), in which R1, R R 3, X and Y are as defied for the compounds of general 

formula (), and an ar by eans of an aromatic nueopiic subitution well known 

15 to te personskied ieatacordingto cee8Saiueoph reaction can be 

prfored by eactio ofcorpounds of thefoulae(Ilb) and (Ill)n thepsence of a 

stable base, Suc as sodium hydroxide, sodirn rhydride, sodiur carbonate, potassium 

carbonate or c'ei carbonate Ndisoproyethylamine, tiethylamine or 1,8

diazabyclo540)undec-7-ene( ) ad thecase of aoatcanesi the 

20 oresece o acidschas4-nethylbenzens focacid inanapoprateolent 

Peferredereii ste performance ofadr ceophiceaction in tecaeof amines 

usingNNdisoopylethyaneasabase n acetoirlea a soleit, within a 

teperat e ange r 20 OC to 80C.  
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Scheme9:Preparation of intermediates of general formula (Ilb).  

Intermediate sulfone derivatives of formula (Ib) are available for example by the 

sequencedepictedinScheme9.This approach started with2(methanesulfonyl-4

5 (methylsulfanyl)imidazo[2,1f][1,2,4]triazine (seeDudfield, Philip J.; Le, VanDue; Lndell, 

Stephen D.; Rees,CharlesW. Journal of the Chemical Society. PerkintransactionsI, 

1999, # 20, p. 2929- 2936) of the formula (Ill). It is possible to introduce halogens such 

as bromo, chloro or iodo using the corresponding N-halosuccinimide reagenttoobtain 

compounds of the formula (IV) with R beingbromo, chlorooriodo.Reaction of said 

10 derivatives (IV) withcompounds of the formula (V) resulted in sulfonesofthe formula 

(Ilb).  
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Scheme10: Altera preparation of compounds of general nula (b) with X=N.  

Altatively, co pounds of the formula (XLIl) can be reactedwt[ phosphorus 

oxychloride togivecompounds of formula (XLIV) which canreact with metanethio to 

5 compoudsof the formula (XLV). These disulaneso theformula (XLV) can be 

haogenated to conpounds of the formula (XLVI) which can be reacted to the 

coresponding CF ervave of formula (XLV) with methods well known oep on 

k in the art. Thesecooudsofte frrula (XLVI and aiecareact in an 

aroatic ophicsbstttio we kno to the pesoskilled ninth a to e 

10 coo unds of the formuaXLVI Afe oxidation sulfoeso the formula (XLIX) can 

ac i an aromatic nucleophilic substiuto we known to the person iedin the art to 

givempoundsofteformula (L) which abehydrolized to the corresodng carbonic 

acdsadthenbe reactdtothe correspodIng hydrazides of formula (LI) with methods 

elkowntothepes skiedi the aCompounds of the formula (Ib) with X=N and 

15 R asdened for the compounds of general formula (1) can be assembled by the reaction 
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of hydrazides of fomrula (LI) with imidamides of formula (XXXVIl) with methods well 

known to the pe killed in the art.  

R2 

Y 

HN N 

N N NH 

N N N- - - .  

R S KN / 
(XLVII, with R1 CF3) R 

R2 R2 (L with R1 CF3) 

Y Y 

HN N HN N 

NH NH 

N N N N 

S N NN 
O R1 R 

(Lill, with R1 CF3) (1b) 

Scheme 11: Alternative preparation of compounds ofgealforrula (Ib) with X=N.  

5 Alterately pounds the formula (XLVI) and a amine can react ina aromatic 

nucleop[ilic substtuto e' own to the person skilled in the art to give compounds of 

teformula (L).Ate oxdationsulfones oteforiula (Lill) canreact ia aoriat 

nuceohic substtuti welkon tiepeson sed i the art wi an arine as 

rorphoine togive compoudso the formula(b 

10 The present invention includes the interedate copounds which are disclosed in the 

Example Section of this text, infra.  

Thecorpoudsofgenralornula()of epreset nveio can be coeedto any 

satperabypharaceutcalyacceptablesatsbyanyethod which is known to the 

pesn skiledieart. S layaysaltofacoroudofgeneral omula (1) of the 

15 present ieton can be covered ito the free compound, byay method which is 

known to the rso skilled intea 

Compoundsof general formula (1) of the present iio demonstrate avauabe 

pharraoloca spectrum of action which could not haven predicted. The 

corpoudsofthepesentenio efctveLy ihibittheatviyoCK12 forwhc daa 

20 aregvn in thebiologc exeimental section and iay thereforebe sed the 
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treaent and/or prophylaxis of hyperproliferative disorders, such as cancer disorders in 

urnansad animals.  

ietiods and adminstrato 

5 Componds of genera omula (1) of the present invention demonstrate avaabl 

paracologcasectunofacton and pharriacokie role, bot o c oldot 

havebe predcedCompouds of thepresetivton have upsigybee ond 

toeffectvy iarthe activity of CDK12, showing astrongCDK12degrdingotency 

whih i ducethe roteolytic degradation of CDK12 protein in the cell resulting in an 

10 increased selectivity against other kinasesTherefore, it is possible that said compounds 

can b used for the treatment and/or pphylaxis of deases reeraby 

hyperpoferatv disorders in humans and animals.  

Furthe, CDK12 hasbee Idented asa drggabetaget foaddresigtheRNA-baed 

dseaseryotonicdystophyype DM1) (Keeyet al., Sci. Tras Med eaaz25 

15 (2020)Thus, it is possible that copo ds ofgenerafornula (1) of the present iventio 

can be used for the treatment and/orpropylaxsofdiseases in which CDK12 is invived, 

such as yto dystrophy type 1 (DM1).  

As used hee "prophylaxis" includes a use of the compound that, in statistical sample, 

reduces the occureceof the dsodeocondition in e eatedsam eatvet a 

20 ntrcatdcontrosrple or delayste onsetorredcesthe everityofoneo ore 

symptoms of thedisode o condition reatveoteuteated control sample wheI 

administered to prior othe onset of the disodeorcodto 

Compounds of the present invention can be utilized to inhib boc reduce, decrease 

etc, cell prolifeto ad/or celldvision, and/or produce apoptosis, which are all tpes 

25 of "treatment". This method corprises administering to a carnal in need thereof, 

ncludig a uma an amount ofacorpo of general fo la (1) of thepreset 

ivetin, or apharaceticay acctabesalt, isoner, poymoph, neaboliteydate 

solvateor ester thereof, hseffetyetotreat the disorder 

Hyperproferatedsordes include, but are not rited to, forexane soriaiskeods 

30 and other hypepasas affectigth skin, be gnpoatehypepasia(BPH), solid 

tumours, such as cancers of tebeastrespratory tractbai epodu organs, 

dig ve tract, urinary tract, eye, live, skin Ieadand neck, thyroid, parathyroid and their 

dstan metastases. ose disorders also include lynphomas, sarcnas and 

leukraerias.  
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Examples of breast cancers include, but are not limited to, invasive ductal carcinoma, 

iva lobular carcinona, ductal carcinoma in stu, adlobula carcinoma in stu.  

Examples of cancers of the espiratory tract icude butare not limited to, siall-cel and 

o-small-cell lung carcinoma, as well as bronhial adenora and pleuropulmonary 

5 bastona.  

Examples of brain cancers iIclude, but are not limited to, brain stern and hypothalamic 

gliona, ceebelarand cereba asrcytonaedloblasoa ependymomaaswe as 

neuroetodera aId prealturour 

Turnours of the male reproductive organs include, but are not limited to, prosate and 

10 testicular cancer.  

Tumours of the female reproductive organs include, but are not limited to endometrial, 

cervical, ovarian, vagia a cancer, as well as sacoma of the uerus 

Tumours of th dgestetact include, but are not irited to, anal, coo colorectal, 

agea llblad , gastric, pancreatic, rectal, small-intestine, and salivary gland 

15 caces.  

Tumrs of the urinary tract include, but are notmted to, badderpei kiey, ral 

pelvsurete urethral andhnan palaryeil cancers.  

Eye cancer cde, bt are not imtd to intraocular melanoma and retiobla oa.  

Exarpes0 vercancers include butare nt mtedto epatocelularcacinoma iver 

20 ce cacnoasthowithout fibroaear ai)cholag oarcnoma (itraepatc 

bieductcacnmand mixed heptocellr cholangiocrcioa.  

Ski chances iclude, but are not limitedto basa ce cacioma, squamous cell 

carcnomaKaposssarcoma, malignant melanoma, Merkelcel skin cancer and non 

melaomaskicancer.  

25 Head-and-neck cancers include, but are not liitedto aryngea hyopharngea 

i sopharyngea opharyngealcce, paidora catycancer andsaous ceL 

Lymphoas include, but are not limited to, AIDSreate ymphorma, chronic lymphocytic 

lymphoa(CLL), non-Hodgkis lymphoma (NHL), T-non-Hodgkin lymphoma (T-NHL), 

subtypes of NHL such as Diffuse Large Cell Lymphoma (DLBCL), activated B-cell 

30 DLCL, germinal centerB-cell lympiorna DLBCL, doube-hit lymphoma and double

expesso lymphora aplasticlarg ce ypoacll lymphoma, cutaeos T-cell 

lymphoa, Burkitt's lymphoma follicular lymphoma, hairy cell lyphoma, Hodgkis 
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disease, mantle celllymphoma (MCL), lymphoma of the central nervous system, small 

lyrnphocyticlrdcrcymp ocytc rphomaand Szarysyidrore 

Sarcornas inlde but are notimtedtosarcoraofthesottissue osteosrcona, 

malignat fbous stiocytoma, yrposaroraadrhadoryosrcorn 

5 Leukeias icude butae ot rtedt acute lyrnphoblastc ekera atenylid 

leukeia (acue) T-cell leukemia ute lyphoblastic kea, acute ymphocytic 

leukemia (LL) , acute nooctic eukea AML), acute proreocytc eukernia (APL), 

bspeotypic B myeloonocyt leukemia nic lynphocytic eukeria(LL), chronic 

ryelogenous leueia, chric yelod eukea (CML), chroic meomonocytic 

10 leukemia (CMML), large granular lymhocyticeukemia, plasma cell leukema and also 

myelodysplastic yndrone (MDS wic ica develop ito a acutemyeod leukemia.  

The present ivento also podes methods oteatngagioge d including 

diseases associated with excessive and/o aboraaiogesis.  

Inaprprrat aid epic expression ofangogeiesscaibedeleteroustoanorgaisrn 

15 A number of pathologicaodos are assated with the growth xtaousblood 

Vesses.Theseinclude, oxampedabetcretiopaty isceic retinal-eioccsi 

adetinopathy prturty[Aeoeta eEngJ.Me 1994331, 1480Feeet 

al. Lab.Ies 1995 2638]geeatedrauadegeieaon (AMD) [Lopez eta, 

Invest. OphthaiolV Sci 19963 8]neoascuar glaucoma, psoras rtolental 

20 fibropsasagiofibro iflairration, rheumaod arthritis (RA), resteOS i-stent 

restenos, asca gra estenoss etc. addtio, the icreaed bood supply 

associatedwit cacerousadeopasictissueencourages gowt ad to rapid 

turourargen entand ietastass Moreove the growth newbood and lyrph 

vessels in atuour providesan esape route for renegade cells, encouraging metastasis 

25 ande coneqencespreadothe cancer.Ths coounds o generaforua(1) of 

te preset veto a beutilized totreaado recent any ofe afoerentied 

aigiogenesis disordersfor example byinhibting and/or reducing blood aton 

by bingbokig reducing, decreasing, etc. endotheial cell profeation, or other 

types edai genesis, as well ascusgc death r apoptossofsuch ell 

30 types 

Thesedisorders have been well characterized in humans, but also exist with a similar 

etioogy n otheramals, aid can betatedby adirsteig pharmaceutical 

onpostisof tepresentiveri 

The er treating or "treatment" as stated throughout this document s used 

35 covetioay fo eanple the management or care of a subject for the poseof 
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crIbating, alleviating, reducing, relieving and/or improving the condition of a disease or 

dsorde, suc as a carcinoma.  

Thecomponds of thepesentnvetoncabe sed in particular in therapyand 

prevention, ie prophaxs, oftumour grot ad retastases especiayin solid umours 

5 of all ndicatons and stagesI witou pe-reatment of the tunour growth.  

General the use of cerotherapeutic agents and/or anti-cancer agents in combination 

with a coriouid or pharmaceutical corposto of theesentvention will ser to: 

1. yiedbetter efcacy i educing te growth of a t ror eeneiinat he 

turour as compared to administration of either agent alone, 

10 2. provide or theamistrato of esse amounts of the adnnere ceo 

therapeutic agents 

3. prodeforacemtapeutctreatment that is tolerated in the patentwith 

fewerdeeterisphrmacoogical conplications thaobsred wit geagt 

chemth s and certao combined theapies, 

15 4. provideorteatig a broader spectrum ofdffere chance typesirn ma 

especaly hrrans, 

5. provide for a higher response rate arongtreated atits 

6. provide fo a longer survival tine anong treated patients compared tostadard 

chmotherapy treatments, 

20 7. provide a oInger time for tumour progress ad/or 

8. yieldefficacy aid torability results ateast as good as those of theagents used 

aloe conpardtokown instances where other cancerage cornbations 

prodc aiagoitcffect.  

In add on, tie corpounds geera formula (1) of the preset invention can also be 

25 used in combination with radiotheapy and/or surgical intervention.  

In a further enbodment of the preset vet thecopod ofgeneraforrula (1) 

of the present ivetin ray be usedto sesitzeacel toradiat i. treatment of a 

ce wtha compound of thepestiveto pior to radiaon treatment of the cell 

red e cell more susceptble to DNA danageand ce death ha the cell would be 

30 the absence of any reatEnt h a compou fhepeein t In one aspect, 

the cell streatedwh at eastoecomound Iea forml (1) of the pet 

invention.  
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Thus, th present invention also provides a method of killing a cell, wherein a cell is 

aiisteed one orrorecorpounds of the present iven in combination with 

coetonal radiation traoy 

Te present invei also rodesa method of ordering a cell roresusceptble to cell 

5 deatwhee th cel seated ith one or mo compound geieaformua(of 

epreset etion prior o treatment of thece to causeor iducece de In 

oneaspetaerthe cell is treated itoe or nor corpodsofgeneral fonua()of 

the present invention, the ce is treated with at leat one compound, or at eastoe 

method, or a cmb iatontereof, order to cause DNA drageor the uposeof 

10 inibtig the function of the celo r he cell.  

In otherbodirents of the present invention, a cell is killed byteatig t cewIth at 

season DNA danagig ageit, i.after treating a cell with one orroecomouds o 

geera form a() ofthe preentientito sesitizete cell to cell death, thece is 

treated wth atleast one DNA damaging agent to kill the cell. DNA damaging agents 

15 useful in the pretvei include, but are not limid to, terpeuic agents 

(eg. cis patn ionizig adiatonXrays, ultraviolet adatio) crciogeic agets and 

mutagenic agents.  

In therenbodnets, a cell is killed byteating thecewith atleast e ethodtocase 

o induce D damage. Such ethods iudebutare not limited to actvatio oacl 

20 sigal gpatway thatesuts in DNAdamge he te pathwysaci acted hbitig 

of a cell signage athwyatrstsiDNdarage wenthe pathway ihbite 

andnducing a biochenicacange in a ce when the change results in DNA damage.  

Bywayofa non-tig example a DN epar patwayiacecan beiibitedereby 

peveitigtheeoa of DNdaage ad esultigina abnormaaccunulation of DNA 

25 damage in acell 

i soe embodiments, a compound of genera formula (1) ofte peetnvetio is 

dinisterdo a cell prior to the radiate or ote idcton ofDNAdamaith cell.  

Insoe embodinet of the invention, a compound genera formula (1) of thepresert 

ivento sadiiseed to a cell concomitatywith theradato or other induction of 

30 DNAdaage in thecc yesomerbodretsof the invetona coriound of 

gene forula (1) of theprset iveion is adnisteedo a ce after adiatioor other 

induction of DNA damage i thec as begun. In yet some erboiets of the 

invention, a cpod of genera ormula (1) of the present invention is administered to 

ace iedateyafterradato or other induction of DNA damage in the cell has begun.  

35 In some erbodirnentsthe cel s in vitro. In another embodiment, the cell is in vivo.  
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Thus n omeeribodiments, the present inventioncludes am method of inhibiting 

proratio ofa ceand/or the induction o apoptosisin a cell, coprsig contacig te 

cell witha compoud of fornula (1).  

5 Another asectofthe etio s a method for treating preventing or prophyaxg 

cancer (i.e. a rthod for the tatnent, preention or prophylaxis of cancer) in a subject 

eg uman, other mammal, as rat, etc.) by adr stnga efeiveaoutof at 

stone coround of genrafomula (1), ora pharceuticay acceptablesat, 

polymorph, etabote hydrant soate or ester thereof to thesubct 

10 In some embodiments, the subject may be administered medicament, coprisngat 

season opoundo geneaformula (1) and one orroepanaeutcayaccptable 

carriers, excipients and/or diluents.  

Furthre in some ebodiments, the present invei itor fa ethodousing a 

corpoudo genera foua (1) for the reatret ofdsass.  

15 PartIcuary n someebodientsthe prestnv nioincludes aetodof ating a 

hype feratve disease nore particurycacer comprising admr ring an 

ffecteam t o ateastoeconound of geralforrula (1) toasbjct in need 

thereof.  

20 In sone embodimits, theeto o treat and/or opyaxso ayperpoieatve 

disorder in a subject aycor rse adriiringtothesbjectaneectiveamountofa 

compound geeaforula (I) The hyerpofeaedisorde maybe oexarle, 

cancer (e.g., lug cancer, breast cancer, acute rnyeloid leukemia, lyrnonoia, 

gobastoma, prostt cacer, etc 

25 Furtiermore in sorry embodieits the present iventin icudesaethod of teatig 

cancer, particularly lyrphora, non-Hodgi phna typ, diffuse lage -cell 

lynphoma subtype, acute leukemia, acute yelod euera type, multiple iyeoia, 

oaan cancer, comprising adrinisteig an effective anoutofat least one compound 

offorula (1) to a subject ineedthereof 

30 Furthrnore i someebodrentthepresetnention incdes method otreati 

carcerparticulaI rutpleryeoa ovai carcinoma ute rocytcekeia, 

rmeanom -and lingcancer, compriiadristei an ecve amount of at least one 

compound of formula (1) to a subject in need thereof.  
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Furtheore in some embodiments, the present invention includes a method of treating 

cace particularly breast cancer lung cancer; mpoma including non-Hodgkin

lym oma type diffuse large Belyphora sbtype including GC-DLBC* ABC

DLBCL** sbtypes and mantle c lyrphoma; acute leukemia, acute rye id eukenia 

5 type, acute mroroytic leukemia; melanoma; rnultiple myeloma; ovarian cancer; and 

pancreas cancer, corprisg adiistering a efectamount of at least one compound 

offorula (1) to a subject eedteeof accord g to any one of claims 1-9. GC-DLBCL 

meas Gerriil B-cell DIffuse ageB-Ce Lymphona and ** ABC-DLBCL rneas 

Aciaed Belifuse Large B-Cel Lymphoma.  

10 Frhermoe i sorne embodiets thepesen into ncudes a methodof treating 

cancer partcua breast cancer luigcance diffuse argece lyrpiora subtype 

including GC-DLBCL* and ABC-DLBCL** subtyps rantle cell ymhoma, acute 

rnonocytc leukeria, melanora oari cancer nd pancreas cancer comprisng 

admnisteriig effective amount ateast one compound of for a (1) to a sbect in 

15 eedteeof according to any oneofcas 1-9. Furtherrore in soeerbodimets the 

pres t invention provides a cormpondo forula (1) for use of treating diseases 

Futhe ore som emboditstiepresentiventi includes anethodotreatig 

cancer particuarlybeast cae ynphoa, leukemia, rultiple yeloraadoaia 

cancer, comprising adrinistering an effective amount of at least one conpouid of 

20 fomrnua ()toasbject in need thereof.  

Furt rrnre in soneernbodirments, the present intention includes amt eating 

cancer picularly lymphoma, non-Hodgki- yphoma type, diffuse age Bcell 

ympoma subtyeacute leukemia, acutemyeloid lukema typer uiemyelomand 

ovarincancercorpsigadiisteriig anefctive aount o latest onecoround 

25 of formula (1) toa subjecting eed hereof.  

Furtihrre in some ebodineitste present iioincudas aetodoftreating 

cancer articulaybreastcaicer lymphora cdng non-Hodgk-ympioa type, 

difflarge B-cell lymphoma subtype, mantle cell lymphoma , leukemia (including acute 

monocytic eukemia), liver cancer, tie yeo melanoma, non-small cell lung 

30 caner sa ce ng cancer, ovaia cancer ovai carcinoma, stomach ancer and 

squaious cell carc oa comprsiigad seringaeffectie around of atleastoe 

corpo offo la (1) to a subject inedereo 

Futermore iore bodinets, the reset i entio icudesa ne dof treating 

carce patc ybeascaice dfuselargece yiphomasubtype rantle cell 

35 lyrponma, acute moocytic leukeia, liver cacer, multiple ryeloma, rnelanona, non
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small cell lung cancer, small cell lung caner, ovaian cancer, ovarian carcinoma, prostate 

caer somach aice and squamousce carioma, corrisig adriistrig an 

effecie aourt o at east om pound of forrl (1) to a subec indeed eof 

Frteoresomeebodmetste peset mention includes etodof treating 

5 canoe partcuarybader ce boiecacer bain cancer beat cancer, colon 

cancer(Co cacane)eder uteriecancer, gastric cancer, head and neck 

cancer, kiyaicerleukema vercance lung cace lymphoma, lung cancer, 

nyeloma, neuroblastoma, ovarian cancer, pancreatic cancer, rhabdoid tumor, sarcoma 

and skin cancer, corn rising ad istergan effective amount of at least compound 

10 of formula (1) to jectin eed heeo 

Furthermore in sore e mbodiments, the present invention icicles anethod of treating 

cancer rticularly breast cacr, liver c e ugcace ovarian cancer, endomerial 

cancer cervicalcace coorecacacergastrccance esophageal cancer bLadd 

cancer prostate cncer sarcomagobastnaad acute yeoidukeracopisng 

15 adiistering an effective amount of at easu one compound of formula (1) to a subject in 

reedteeof.  

Furterrnore in sore erbodirentsthe present invention includes a method o eatg 

carcrpartcularyugcane breastcancer i caice coectalcaice gastric 

cancer sta caneand eukera omprisng adristeriganeffecivearount of at 

20 least one cpoudo formula (I) to a subject in need thereof.  

Furtheoo sone embodiments, the eset i ntino cudesa ethod of r g 

ryotoic dysropy tpe 1 (DM1) conprisig adminserg an effectivearount ofat least 

onecopound of geera formula (1)to a subject ieed thereof.  

25 In accordance with soe embodiets, the oesent invention provides compounds of 

general formula() as descrbd supra orsereosomes auto s oxideshydates 

states, andsats ihro particularly paractcalyacceptabesatseeofor 

rnxtures of saefor use in the eatment adorpolxs ofdseasesi particular 

hyperproliferatve disorders.  

30 Furthermore in accordance wit afrther aspect, the present iveto provides 

compound of formula () or use of treatigdiseases 

In i accordance with a further aspect,the rresoitiveto includes acopoud of 

generalformula (1) for use in a method of hbitig feaion oacell and/or the 
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induction of apoptosis in a cell, comprising contacting the cell with a compound of formula 

().  

Particularly in some e 'nbodirents, the pese invention inches compounds of geeal 

forrnua (1) for use in a method of treating ahyperprolifratedsease ore particuarly 

5 wherein thehyperpoferatediseaseisacerai yeteemor particularly w in 

te cancer disease sseecedfrorn oa non-odgkin-lymphora typediffuse 

ageB-cell lyho subtype, oarincace, nutipemyeloma, acute leukemia, and 

acute nyeloid leukemia.  

Mr particularly in so nbodiments, thpre eton includes compounds of 

10 general formula (1) for use in a nthod of tei hyperproliferative disease, nore 

particulaly when the hyepoiferatvedsease scace ad yeteemore 

partcuarl werei te cac diseases sected from beastncer; ypora 

leukeri, mu tpe myeonaadoari cancer.  

Particularly in some bodients, the presentiieti cudescomponds o genea 

15 forrnua (1) for use in a r ftreatinga ypepolifeatvedseaserorepartcuary 

wheren tie hyperpr ifeative disease s cancer, andyt even oreparicay wherein 

the cancer is selected fom breast acer; esohageal cancer; liver cancer; lung cancer; 

lymphoma including non-Hodgkin-lyrphora tyediffuse large B-cell lymphora sbype 

rcludig GC-DLBCL* andACDLBCL subtypes and matle cell ynhomaacute 

20 leukemia, acute rnyei leukemia tye, acute oocytic eukemiaranoa; nltpe 

myeloma; melanor; ovarian c e; or pancreccer 

Moreparticarly in sone embodrnets, thepreset iveition Idesco'pounds of 

geera ornla (1) sein method of teatig cacerwheei th cancerdsease is 

selected from breast cancer; lymphoma, leukmeia, iultipl myeloma; and ovarian 

25 career 

Morepartcuary in sone enbodinents, the present invention includes compounds of 

geral formula (1) for use in a rn'hod of treating canr wherein the cancer idiseas 

selected from breat cancer iver cancer, lugcancer ovariancaice edoetal 

chance cercalcaicer colorectaarce gastccarce, esop agealcncerbadder 

30 cancer, postat caer, sarco agobastoa adacuenyeoid ekeria.  

Mopartcuar some enbodrneits, thepeset iventionicldes compounds of 

geeralfoua (1) for use in a method ftreati cancer erein the caer diseases 

ectd fro lung cancer, breast. cancer, liver cancer, crctal cancer, gastri cancer 

prostateair, and leukemia.  
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Furtherrore in some embodmients, the presentinvention includes compounds of general 

formula (1) for use in a meodof treating myooicdysopy type 1 (DM1).  

In srneembodinents, the prese ientoicludesthe use of the compounds of 

5 gealforula (1) for the mauacture of aedcaet or theteatmetador 

prophylaxis of a hyperproliferative disease.  

In soe enbodrmeitsthe present invention includes the use of theconpod of 

eeIl frula (1) or the mafacture of a e ent for the teatment and/or 

prophylaxis of ahyperpoifeate disease, wherein te hyperproliferative disease is 

10 cancer.  

In some embodiments, theprese invention includes the use of the cormponds of 

genera fornua() orthe manufacture ofa mediarentforthe eateit ofa 

ypeprofeate disease, articularly cancer ad o articulay yiphoa no

Hodgkin-yrphoa ypediffuse large B-cell lymphoma subtypeoaia canceruipe 

15 myeona actee e ia, and acute myeloid leukemia type.  

In soeerbodiments, the present vento icludesthe use of the compounds of 

gena fornua()for themanfacteofanedcaretfo the treat of a 

yperpoferatedsease particularly cancer adr oe partcuarybreascancer, liver 

cancer ug chance varia cancer, endoneracance cervcalcancercoorectal 

20 cacrgastic cancer, sphagealcancer, badder acer postatecacer sarcoia, 

globlastor and acute myeod eukeria.  

In some embodiments, the purse invention includes the use of the compounds of 

geneal formula (1) fo themaufact of a medicaent for the treatment of a 

hyperproliferative disease particularly cancer and more particularly lung cancer, breast 

25 cancer, liver cancer, colorectacancer, gastric cancer, prostate cancer, and leukemia.  

In someembodits e present ivton vides use of acopoudogenea 

fomua () asdescbedsupra o serosoners, tutorrers N-oxdes dates 

solvates, and salts tereof particuarlypharmaceutcaly acceptable salts tereofor 

30 rmixues of sarne, for the preparation ao harraceu composition, preferably a 

edcarent, for the prophylaxis or treatmet of diseases in par yperproierate 

disordesparticularly cancer.  

In some erbodirents thepsent invention provides use ofaopod of general 

formula (1), as dscbedsupa orstereoisorns tautomens N-oxdes hydates
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solvates, and salts thereof, particularly pharmaceutically acceptable salts thereof, or 

mixtures of same, for thepeparation of a pharractIcal conpositioi, preferab a 

edicaet, for the prophyaxs treatment ofdiseasesin partcayperpoeae 

dsorde particulaycancer ore particulaybrea cancer ler cancer ugcacr, 

5 ovaincacer, endoneti cancercevcal cancer, colorectalcace gastric cancer, 

sophagealcance badder chance, postatecace sarcoma, glioblastora, andacute 

rnyeloidleukernia.  

Furtherrnore in some erbodiments, the present invetio includes the use of the 

corpo ds of general formula (1) for the manutureofaredicament for the treatment 

10 of myoonic dystrophy type 1 (DM1).  

In some enbodinents, the pes iventIonpovdes a method of tretmeit and/or 

rophyaxis of diseases, in pacar hyperprolifeatve disorders, particular cancer, 

compsngadiisteing n effectveaount oa compound o geera omula (1), as 

15 desrbedsupraorseeosomestautomes Noxdes dates solvatesad salts 

thereof particuaryphamaceutcalyaccptabesatsteeofomritures ofsame toa 

subject needeeof 

In someerbodine the present ivention videsa reod of rea t and/or 

prophyaxisofdiseases in partcular hyperprolferatedsordes particularly cancer, 

20 more particularly breastcacer, liver cancer ugcaceroaian cancer, endomerial 

cancer, cervical cacr coorecta cancer gastrccance sophagea cancer, badder 

cancer prostate cancer sarcoma bastoaand acute eodeukeacornprsig 

adrnnisteng a effective otofacoipound geea fo (1), as descbed 

supra, orstereosomers autoners, N-oxides, hydrates states and salts tereof, 

25 particularly phanaceutaly acceptable tstheeo, or mixtures of same to a subject in 

eed thereof.  

Furthermore nsre ernbodirents, the present invention provides a rnethod of treatment 

of myotonic dystrophy type 1 (DM1) compsiadminise an effective anut of a 

compound of geera formula (1), as described supra orsteeosoersta esN

30 oxides hydatessovat adsalts th eofpartcayphamaceutcally accptab 

salts thereof, or mixtures of same to a subject in need thereof.  

In someebodires thepesert veito provides harmaceutical compositions, in 

partuara medicament, coprisng copound of general forula (1), as described 
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supra, or a stereoisomer, a tautomer, an N-oxide, a hydrate, a solvate, a salt thereof, 

partcuay arrnaceuticayacceptablesatoramxtureofs , and oe ormore 

excipie n particular one or more phamaceuicaly acceotabe excipents 

Conentioal procedures for preparing such pha aceutcal cornpostioisi appropriate 

5 dosageforns can be utilized.  

The peseit i i furthermore provides pharmaceutical corO ns, in particular 

edicamets wichcoriosea least one compound according to the invention, 

conventionally teeter with one or more pharnaceutically suitable excipients, and to 

their use for the above mentioned purposes.  

10 It is possible for the compounds according to the invention to have systemic and/or local 

cvity. For this puosethe can be adiitered i a suitable manner, sc asfor 

example, via the oa paeteral puonaynasa sublingual, lingualbucca cta 

vaginal, dermal, transderma cojctva ot eor as an implantorstent 

Fortheseadriistrati otes, it spossbefor tecpouds accr digto the 
15 inventio obeadriisted stable adr aton fo s.  

For oral administration, it possible tofonuate the copounds according to the 

ive. todosage orrs know i ithea that dealer the corpouds ofthe inveition 

rapdy and/or in modified mainer, suc asfo exa etabes ncoatedorcoated 

tabets, for example wi entec or ctroled eeas coatings that dissolve th adeay 

20 or are insoluble), orally-disitegrating tables filmswafersfmsyophysates capsules 

(for example hard or soft gelatinecapsues garcoadtabes grades lets 

wderseuLsios, suspension, aerso r souios tis possbeto croatete 

compouds accodig tote ition in cysta ad/orarorphised andodssoved 

forr into sa dosage forms.  

25 Paretea adr staton can be effecedwith avoidance of an absorption step (for 

exmpeitravenous, iitraateal, itracarda, ntraspnaor intralumbal) or with inlso 

abspio r exarne iauscular, subcutaneous, intracuanus, percutaus 

oitapetoneal Adinstraon forms which are suitable fo parteraadinsratio 

ae ieraiapeparationsfo ecto ad infusion in the form of soutionssusensos, 

30 eusis lyopiysatesor sterilowders 

Examples which are sutabe for oth adi istatonroutes ae pharacetcalfosfor 

inhalation[te alapoder inhalers nebuzers], naa drops, nasa soutios asal 

sprys; tabetilms/wafers/capsules for lingual, sulingulr buccal adrni.  

suppostois eyedos eye ointrments, eye bates, oculr aiiserts, eardrps, ea sprays, 

35 earpowdeear-inseseartanpons; vaginal caps esaqueous sspenions(ois 
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mixturae agitadae), lipophilic suspensions, emusions, ointments, reams, transderrmal 

therapeutic systems suchas, forexample peaches) k pastes, oams dustig 

powder ats or stents 

The compounds according to the invention canbe incororated into the stated 

5 adiistao forr Ths cai beeffected in aae kwn perseby mixing with 

pharrnaceucaysuitable exipits arraceuticallysitable excpits include, inter 

ala, 

fesadcaresforexape celulose, irocrysta iecel e (such as, for 

exapleAicel   lactose mannitol, starc[, calciurospate (such as, for 

10 example, DICafos)), 

" ointment bases (for exapepetroemeyparaffins, trgycerides, waxes, wool 

wax, wool waxohols aoi hydohiic ointrent, poyethyenegycs 

" bases for suppositories for example polyethylene glycols, cacao butte hard fat), 

* scents (for example water lethal, isopropano glyceo , pryeeglycol, 

15 medium chain-length triglycede fattyois, liuid polyethyne glycols,par fns), 

" surfactats, emulsifies, dspersatso wet (for example sodium dodecyl 

sulfate), lecithin, osphoipds fatty alcohol (sc as, for example, Lanee 

sorbitan fatty acd estes(such as, foexarpeS yoxyetyene sorbitan 

faty acdestes(sch as, for exarnp, T n*), po yethlee f cid 

20 glycerides (such as, fo exa e, Creriophor*) pyoxetyenefattyacidesters 

polyoxyethylene fatty acoo etsgycero fatt aidesrs, poloxamers(ch 

as, for example, Pluronic*), 

* buffers, acids and bases (for example phosphatescaboe ctric acidacetic 

acid, hydrochloric acid, sodium hydroxide solution, amrnoniur carboiate, 

25 trometamol, triethaor ine), 

" isotonicity ager example glucose, sodiu chloride), 

" adsobets exa le highly-dspe silcas), 

" viscosity-increasing gents, gel forn ers, thickeners and/or s(forexaple 

poyvnypyrrolidone, methylcl uose, hydroxyprop yeth clulose, 

30 hydroxypoycelluse caboxyrehylcellulose-sodiurn, starch, cabornes 

yacryc acids(uch as, or example, Carbopo; alginates, geatie), 
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* disitegrarts (for exampe modified starch, carboxymethylcellulose-sodium, 

sodiu stach glycolte (sit as r exarnpe, Explotab*), cross- linked 

polyviylyrroidonerscareosesodi (suchas for exampleAcDSo) 

S regulators bcants, gdants and would reeae agents (fo exarne 

5agnesiusarate stearicacid, talc, highly-dsperse silica suc as fo 

example,Arosi 

* coating materials( examplesugar, shellac) and flm forners for films or 

diffuson embranesV c dissoeapidlyorinaodifed anner (oanple 

polyviylpyrdons (such as for example Kodon*) polyvinyl alcohol, 

10 hydroxypropyl rethylcelu lose, hydroxypropyelulose, ethylcellulose, 

hydroxyropylmhycel se phtalate celluloseacetate ceuloseacetate 

phtaate, polyacrylates polymethacrytessch as, fo example, Euira git)), 

Scasumaterials (for exanpl gaine, ydroxyropyl ylllulose), 

Ssythetcoymers(for example ylactds oygycodes poyacylates, 

15 pynetacryates(suchas,for example, Eudragt) p ipyrod essuch 

asforexarpeKodon), polyvinyl alcohs o lyviy acetatespoyethyee 

oxides, poyeye glycols and theicop yrs and blockcopolyners), 

Soasiczers (fr axaple rolyehye glycols, proper glycol, glycerol, 

trie triacetyciate, dibuty phthat 

20 * peieration enacers 

Sstabiersfoxampl antoxdantssucas for example, ascobic acid ascorbyl 

palmitate sodiumascorbate butylhydroxyanisole, butylhydroxytoluena propyl 

gallate), 

Preservatives (forexanple arabns, sorbcacid, toersal, bezalkoium 

25 chloride chlheidie acetate sodium benzoate 

a courants for example iorgancpgetssuchas o exape ron oides, 

tai rdoxd), 

a flavourings, sweetenesflaour- and/or odour-maskigagents 

The present ivetin rtherr relates to a pharmaceIca copositio which 

30 corise Aoecorpourd according to the inventiorcovetionay tog ierwth 

60



WO 2023/135057 PCT/EP2023/050208 

oneor roe pharmaceutically suitable excipient(s), and to their use according to the 

presetintito 

In so embodiients, the present etin provides pharmaceutical combinatins, in 

parcuamediarrents, comprising at east one compound of general formula (1) of the 

5 pesentinveio and eastoneorroefuheacive edents iparicuarohe 

reatet ador prphyaxs ofayeproferativedsorder, oartcuaycac 

Particulaly, the peseit invention rovdesaarnacetcal combiaio which 

cornprses 

* one or more first active ingeitsn particular compounds of general formula (1) 

10 as defined supra, and 

* one o rore further active gedits in particular for the tretret and/or 

prphylax of a hypeprifeativedsorde particularly cancer.  

The term "cor iato in the peseit inveto is usedas known to ersosskiedin 

teart being ossbefor sad combiatoin to bea ixedcombatio a no-xed 

15 combnatior a tof-parts.  

Sfixedcobiaton" in tle present in mention is used asknown to pesosskiedi the 

art adsdefined as a combat werenfoexar lea firstaivengredi such 

as one or iore compoundsof general formula (1) of tle peset inetion and afuther 

activeingrediet are present ogete in one unit dosageor in oe sigeeityOne 

20 example of a "fixed combnao i a pharmaceutical composition eeia frstactve 

ingredient and a further ace ingredient are present in admixture fo s taeous 

administration, such as in a forrulation. Another example of a "fixed conbiato isa 

pharnaceutical combination erein a first active grden ada terrace 

ngredientare prese in one unitwiout being in admixture.  

25 A on-fixed combination or "kit-ofparts" in the iveton is sed askon to 

persons skilled itheart ads defInd as a combiiaowerei afstactivengedet 

aid afurtheactiengedietaepesetnmorethanoneunit 0neexampleo anon

fixed comb aton orkt-ofpatss a cobi weeitefrst actvenredient and 

the further active ingredient are present separately. It is possible fothe com onets of 

30 the no-fixed corb aioor k-of-parts to be administered soarately sequetay 

siruL eousy, cocr rently o chonoogcay staggered.  

Thecompounds of thepresen ientica beadmnseedashesoeparaceutical 

agetor in coib iationwioeo oreoher pariaceucay acengedietshere 

th combination causes acceptable advee efects. Thepeseit ineton aso 
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provides such pharmaceutical combinations. For exape the compounds of the present 

invention can be combined with known anti-cacer agents 

Examples of anticaceagen include: 

1311-chTNTabaexabemacclibabirateroneacaabrutinbaclarubicin adalimrnab, 

5 adotasuzunab easi e aatnb aibrcept adsleui alect ib, alemtuzumab 

aLndonicacd, alitretinoin, alttani,aifostine, arninoglutethirnide, hexy 

aminolevulaamubii amsacrie anastrozole, ancerstir, anethoe diolethione, 

aetumab ravtansie agiotesr antithror I, apalutamideap tant 

arciturrabagab arseictrioxde, asparag aseatezolizumab, e nab, 

10 axcabtagen cioeucel, a azacitidinebasximab, belotecan, bendamustine, 

besilesoab, belinostatbevaczunab bexarotee bcautarid bisatree 

beomycn, blinatumoab bortezob bosi buserel, brntuxiab edoi, 

brgatibbusula cabazitaxe, cabozanibcactoninec c foiatecacn 

evof ate caoectbe capromab, cabaazep cabopatncaboquoe, 

15 carfilzomib, c ui, armustine, catunaxmab, ceci celmoleukin, ceritinib, 

cetuximab hlorambuci chlonadionechlormehi1 cidofovr ciacal, cspati 

cladribineclodonicacidcofarabinecobineinibcopanlisib ,crsantaspasecrzotinib, 

cophospardeyprotercytaabne dacarbazinedaioryci daraturab, 

darbepoetiafadabrafeibdasatinib, daunorubcn dectab degaelxdenileukin 

20 dttoxdeosab erode desoei dianhydrogaatio dexazoxane, 

dibrospdnchoride, dahydogaactito dclfenacd utxmabdocaxel, 

dolasetrodoxiuridedoxoucn,doxoubc +estronedroabio durvalurnab, 

ecuzuabedrecoonab, elliptinium acetate elotuzunab, etro bopag enasidenb, 

endosati eocitab aezalutamide, epi bcin, etostano eooetiafapoe 

25 beta, epoetinzetaeptaplatineribulin, erlotinibeomeprazole stradiol estraustine, 

ethinylestradiol, etoposide ve i usxemestae, fadrozole, entanyl, figrastr 

fluoxymesterorfloxudi fludaabine fuororacil, flutaride, folinic acid, 

forrnestaei fosapeptait temustine, fuvesat, gaouro gadoero gaoteric 

acidrmeglumine gadoversetamde, gadoxeticacdaumntrateganrexgeti 

30 gencabi gertuzurab, Glucaridase, glutoxinGMCSFgose6 graisetro 

gran.ocyte colony stirulating factor, histarinedihydocoride istre 

hydroxycarbamide, 1-125 seed lsopazole ibandronic acid, ibritumornab tiuxetan, 

ibrutbidarubicin, fosfaide, imatinib, irniquinod, imposufa ndsetro incadonic 

aid geo ebuae notuzumab ozogamcin, iterera inteero bea, 

35 teeogarnrma btidol, iobenguae (1231), onepro ipmumab, rotea, 

ltraconazole, ixabepilne, ixazomib, lanreotide, lansoprazole, lapatinib, lasocholine, 
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enalidoride, lenvatinib, lenogastim, lentinan, letrozoeleuprorlin, levamisole, 

levonrgestre, evthyoxie sod suride lobIpati nustie onidarine, 

utetiur Lu 177datate nasopoco, edroxypogesteroneneesro melarsoprol, 

ephalan, meptotane, mercaptopurne, mesnarethdone methoexate 

5 rmthoxsalen, rethylaminolevulinate, methylprednisolernethtestosteroe 

etrosine, rndstaurin, nfamurtide, miltefosine, mipatn, mitobroito mtoguazone, 

nolactol ritomycin, riotane mtoxanroneroganuizurnabmogramost 

mopdao, rrp e ydohoride, nophie aenvasi, nabile abxmols, 

afarein, naloxone + pentazocine, naltreoem, necist tunmab, nepatin, 

10 nelarabine, neratinib, neridronic acid, netupiantpaloose nivolumab, penetreotide, 

nilotinibnlutamde nimorazole, nituzunab, nimustine, nintedanib, niraparib, 

rtracrie, n0umabbiutuzurab octetde atuna aparib, laratumab, 

macetaxienepesccinateorneprazol setronopr in, ogte1, 

oril otirod, osiretnib, oxaatioxycodoeoxymethone ozogancne p53gene 

15 therapypaclitaxel, palocicibpaferri paadium-103seedpaoosetrn 

pardroi cid, panitumuab paobinosta pantoprazolepazopiboegaspargase 

PEGepoeti beta (rethxy PEG-epoet ba, embrolizunab peggrasti, 

pegiterfe alfa-2b, embroizurab, pemetrexed, pentazocine, p Aentsti, 

peplonyciPerflubutaneprfosadePertuzunab, pciba piocarpie pabicin, 

20 pixantreplerixafor plicarnycrn poliglusarn, aoyestadioaphosphate, 

polyvnylpyrrolidone +sodiurnhyaluronatepolysaccharideKporaidornde poatinb, 

rfirner sodium paeateernistprediso, prorazir odae 

propranolol quiagoide aberazoe racotunomabradum-223 chord adotinib, 

raloxee ratitrxed ramoseton amuirumab, raniruste asbuiaserazoxae 

25 refa etib egoraebrbccib idronic acid, rhenium-86 etdroaterituxab 

rolaptant, roridepsi, rniplostim, romurtide, rucaparib, sanarirn (153S)1 

lexdrona, sargrmo sarilurnab, satumomab, secretin, siltuxirab, puleucel-T, 

sizoran sobzoxaesodugycdidazoe, soidegb soafeibstaoz 

streptoz , suitinbtalaofntaogenelaerparevec abatere aoxifen, 

30 tapentadltasonemiteceeki techne.tium 99mTc)ofetur ab merpean, 

99cHYNIC-[Tyr3]-octretide, tegafr, tear + gimeraci + oterac ternoporfin, 

temozomidetensirolius, te pode testosteoneterosr tadmide, 

tiotea, thymafasn hyrotropinafa toguai etsagenecleuce tocizuab, 

totecan, torfene tositurnabtabected tramnetinib tramadol trastuzunab, 

35 trastuzurnab ema sie, treosulfan, retinoin, trifluridine + tipia il, trilostane, triptorelin, 

tranetinib, trosfamde, ronbopoetin, tryptophan, ubemex atinib , valrubicin, 
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vandetanib, vapreotide, vemurafenib, vinblastine, vincstie, vindesine, nflnine, 

vinoelbine, Vsnodegb vonostat, oozoe yttiu-90gass icr spheres ziostatin 

zi ostatistraame zoedricacidadzoubci.  

Based upon standard abortoy techques kow to evaluate cornouds useful forhe 

5 teatment ofyperpiferatedsoders bystadardtoxctytest andbystadard 

harracoogcal assaysfortedetemiaton oftreatrnentofhe coditionidetfed 

above i mmalsad by coparson of theseeutswitheresults ofknowactve 

ingredients or medicanents that are used to eatthese condns, the effective dosage 

of the compounds of the present inventi ca radybedeerined for treatment of 

10 ach desired indcat i. The amount of theacte gredettobe adistered in the 

treatrnentof oneoftese conditions canvay according tosuc cosderation as 

te patca compound and dosage unit employed, thei iode of admiistati, the 

period of treatment, the age and sex of the patit eaedadtenature ardexet of 

te condition teated.  

15 Tetotal anoun Uf th active ingredient to beadinistered will gerally range fror 

about0.001 ng/kg toabout 200 mgkg body egt per day, andpefeab fo about 

0.01 ig/g to about 20gkg bodyweigtpeday. nicallyusef dosigschedules 

will rgeforoetohreetimesadaydosing to oceeveryfoureeksdosing. In 

addition, t is possible for "drug holidays", in which a patit is not dosed with a drug gor 

20 a certain period of time, to beneficial t theoera balance between ipharracoogia 

efctandorabltyIt sposibe or a unit doage tocontai fror about rgtoabot 

500ngofactie gredit,ad an be adrnn steedo r mo ies er dayo ess 

thanoce aday. The aerage daily dosage foradiistaiby ijectn, including 

itavenous, intrarnusuar subcutaneous and parneral njectiosaduse of infusion 

25 techniques will preferablybe from001 to200 mg/kg of total bodyweightTheaverage 

dayecadosageegiw preferably be from o 200 mg total body weight.  

Theavragedalyvagial dosag regen will pref abybefor01 to 200 mg/kg of 

total oyweight. T averagealy topical osag rg wi reraby be fom 0.1 

to 200gadistered between onto four iesdayThtasdermal cicetraton 

30 v preeabybethateuedtomantai adaydoseoffror01 to 200 g/kg The 

averagedayinhation dosageegienv preerbybefo0 to 100 mg/kg of total 

bodyweght.  

Ofcousethespeific i andcoitnuigdosage ege foreac patient w vary 

accordg to the nature .n severe of the condi s drred bthettendig 

3 5 iagnostician, tea ity of the secifc como employed, te ageadgenera 
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condition of the patient, tine of administration, route of administration, rate of excretion 

ofhe drug, drug combinations, andthe like. The desired rIode ofteatrt and number 

odosesofacmpound of the prese inve on ora parmaceutay acceptable salt or 

estero crpoton thereof can beascertaiedbythoseskied itiearusng 

5 coiveitionateatment tests.  

EXPERIMETAL SECTION 

EXPERIMENTAL SECTION - NMR SPECTRA 

To theextentNMR eakosa ultiplicitesarspece they a statedas they 

apearitheseca possible higher oder effects ae otbee considered 

10 TheHNMR dataofseectedexamesaeistedn te formof 1H-NR peaklstsFor 

each sial peakte vauei ppsgien fooedbythesignal itensIty reported in 

rodbrackesThe value-signa itnsity pairs from different peaks are separated by 

comma heor a peakist i dscibed by the geeaform: 61 intensity , 52 

(intesiy tensty) (inensityn).  

15 The intesity of a sharp signal crreats with th ght(in cm) of the signal in a printed 

NJMRspectum Whecornpared wt otersnalsthsdta can b correlated to the 

real ratosotega isities. In case of broadsgals orea oepeak, or 

the center of th sigaaogwtheir relative intenstyco adtote ostitense 

signal displayed in tespectu, are shown. A 1H-NMR peaklis is similar toa classical 

20 N Rreadout, athus usually coitans all tie peaks sted acassiNMR 

itrpretati Moreove siia ocassical HMRprntous peaklists)c show 

solventsgnassigalsdeied oI stereoisomesofarget coipuids o thesubject 

othe invention), ador peaks of impuritiesThe peaks of stereoisomers, and/or peaks 

of orities are typically diplayedwt a lower intensity copaedothe peaks of the 

25 targetncompounds(eg wt apurtyof>0 ) Suh stereoses and/or ipurtes 

naybe typical fo thepartcua manufacturigprocessaidtheeoretieirpeaksray 

epto identify thereproduction of our manufacturigpocesso tebisofby-rodut 

igeprnts". An expert ho cacuatestepeaks ofhetargetcomooudsbykown 

rethods (estRe ACD simuao or by use of empricaly eaedexpeati 

30 values caiisoatetepeakso targetconpoundsasrequed optialy usiig 

addtia testyftersSuc n opeaton would be similar to peakpcking icssical 

1H-NMR interpretation detailed description ofthe reporting of NMR dta in the for of 

peakiscnbefond thepu catio "itatio of NMR PeakstData within Patet 

ppcatons" (cf. Research sore Database Nuber 60500 2014, 01 Aug 204, 
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or http://www.esearchdisclosureconm/searching-disclosures). In the peak picking 

route asdesribed 1 the Research DscueDatabase Nube 605005, the 

aramete "MirumHegt ca be adjustedbetween1%and4% Deedngo the 

che c structure anddependigon theconcetratioftieesured corpoud it 

5 rnay be reasonable to setheparameter umHegt<1%.  
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EXPECDRfIETA SECTIN ABBREVI1ATrIONS 

The wigtabe iststheabbrevatins used this paagap andintheIntermediates 

aidExarlessectias far as they are not xpaiedw the text body 0her 

abbreviations have their nearings customaryperse to t asked person. A 

5 comprehensive Iof the abbrevatinsutilized by ora cemst ofordiay sk inthe 

atappearspresened i irstssueofeachv ourieo e orral of O c 

Cherry thsist is picaly presented ii a tab ttl Sta rd List of Abbreviatons".  

In case of doubt, the abbreviations and/or their meaning according to the following table 

shall prevail.  

10 Table1: Abbreviations 

Abbreviation Meaning 

DMF N,N-Diethfo rmaide 

DMSO direthyufox-ide 

ESI electrosavS) iisatoi 

h, hr (hrs) hours) 

HPLC hg porrnance uid chromaography 

LCMS liquidcromatography-mass spectrometry 

m rrltpet (NMR) 

Min M't (s 

MS masssectrometry 

nuclear magnetic resonance spectroscopy : chemical shifts (6) are 

NIMR given in ppm. The chemical shifts were corrected by setting the DSO 

snato2.50 ppm using dnso-d6 unless otherwise stated.  

rt, RT rooritempeature 

R, Rt retntionte 

THF tetrahydrofuran 

UPLCl ultra performance liquid chroaogaphy 

UV ultraviolet 

6 I chemical shift 

Other abbeations have there eaings cutoary persetohe skilled peso 

The various aspects of the inveitin described i tis aplication are illusrated by the 

following examples whchanotieant to lii the ivento in anyway 

The exanpe testingex eis described eei serve to ilustratete preset 

15 invention and the invenion is not limited to theexarpes given.  
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EXPECDRfIETA SECTON GEEAl PART 

Al agetsforwhchthehsy esss not described in the experimental part, ae eite 

concayavailable, or are known corpouds or may be formed from knon 

compounds by known methods bya person skied in the art. Reactiors were set up and 

5 startedgby the addtono reagentsattemperatures as speci nthe protocols if 

o terperaure is specied, the respect working step asprfoned atrben 

temperatre, between 18 and 2 °C.  

Slcoe iter water resist filter" efes to filter papeswhich are ide hydropob 

(rpermeabetowa by inpregnatio ith a sicoeWith the aid otesefiteswate 

10 can besparated fro water-immiscibleorganic solvents by reans of a filtratoi e 

filter papertye MN 617WAMacery-Nagel 

The copoudsard termedites podced according to the etods of the ito 

may require puifcatn. Purifcation of organic compounds is well known r the person 

skied in the artad the aybesveal wayso pufyig the samecopo . In some 

15 cases no purfcatio rray be cesary so casesthecorpounds may be purified 

by crysaizatio in sornecases ipu ay be removed by trituration using a 

suitable solvet or solvent nixtureIn sor cases, the corounds may be purified by 

chroratogaphy particularly flash column choatogaphy, using for exaplerepackd 

silic gelcarideseg otageSNAP cartdoesKPSorKNH corbnati with 

20 a Biotage autopurier system SP4 oIsolea Four) d eluets suchasgadits of 

hexan y dichlorornet he/ethanol. In flash co chromatograh 

unrnodiied (egua)silcagel nay be usedaswelasa anophasef fuctonalzed'slica 

geL As used enB geSNAPcartrdge ca refestoteuseof glarsca gel 

otageSNA cartdgeNH 2 icareerstotheuseofani phase unctonaizedsilica 

25 gelIfeferecesrade to flashcolur chromaogah or to flashcoratogahy in 

the experiretal section without specification of a stationary phase, regular siica gel was 

used.  

In oecasesthe compounds may be purified by preparative HPLC using for example 

aWatesautopufer equppedv iadodaray detector aid/oro-ie ectospray 

30 o izaon mass spectromee iconbiaion ith a sutabe pepckederse phase 

coun and eluets sucha gadgets of water and acetoitrLe hichmay contain 

addtesuch as tuoracet aidforrc acd, dietyanne or aqueous amronia.  

In som cases pufcatiornethods asdescibedaboecanprovide o compounds 

of thepeset ienton which assess a sfficenty bas or acidc uctia in the 

35 form of a sat, such as, in the ase of a compound of the psent invention which is 
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sufficiently basic, a tifluoroacetate or formate salt for exarnple, or, in the case of a 

compound of the reset invenion which is sufice yadi an ammonium salt for 

exanp. A salt ofth tpe an either be transformdnto sfeebaseofree acid forr, 

respectieybyvariousethods kInown to te personsked thaor be used as 

5 sas isbeqent bological assays. It is to beuderstood that te specific forr (e.g.  

sat, freebaseet of a c ound of thpresent nvntion as seated and as described 

herin i otecessail heoyform hic saI compound can be capped to a 

boogicaassay order quantify the specic biological activity.  

UPLC-MS StandardProcedures 

10 Analytical UPLC-MS was performed as described below The passes (m/z) are reported 

from the positiemode eectrospryoition u sshenegte mode indicated 

(ESI-).  

Analytical UPLC methods 

15 ist ruet: Waters Acquity UPLCMS SingleQuad; Column: Acquity UPLC BEH C18 1.7 

p, 50x21 mm; eluent A: water + 0.1 vol % forric acd 99 %, eluent acenitrile; 

gaden 0-1.6 min 1-99 % B, 1.6-2.0 nin 99 % B; flow 0. L/i terpeaure: 60 °C; 

DAD scan: 210-400 nr.  

20 istruretWatesAcquity UPLCMS SingleQuad; Column: Acquity UPLC BEH C18 1.7 

r 50x2.1 mrn; eluent A: water + 0.2 vol % aquous mmoni (32 eluent B: 

acetone gradient: 0-1. min 1-99 % B, 1.6-2.0 in 99 % B; flow 0.8 mL/min; 

temperature 60C; DADscan 210-400 nm.  

Metod13 

25 inst esc Acquity UPLCVS SingleQuad; Colurn: Acquity UPLC BEH C18 1.7 

prr 50x21mr eent vate + 0.2 vol % aqueou ammonia (32 %), eluent B: 

acetonte gradiei 0-1.6rin 199 B, 1.6-2.0 in 99 % B; flow 0.8 rL/min; 

enpeaure60 °C; DAD scan: 210-400 nm.  

MetodC:95B Shinadzu 

30 istrument: SHIMADZU LCMS-2020 SigleQadCourr Chrooth@Fash RP-18E 

25-2 MM; elu A: water + 0.0375 vol trforocetc acd euet B acetorile + 

0.01875 vol trifuoroacetic acid; gradient: 0-0.8 rnin, -95% B08&21950; flow 

1.5 mL/min; terpatre: 50 C; PDA: 220 nm & 254 nm.  
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MethodD:595AB,Agilent 

Instruent: Agilent 1100\G1956A SingleQuad; Column: Kinetex@ 5 pm EVO C18 30*2.1 

mm; eluentA:water + 0.0375 vol % trifluoroacetic acid, eluent B: acetonitrile + 0.01875 

5 vol % trifluoroacetic acid; gradient:0-0.8 min 5-95% B, 0.8-1.2 min 95% B; flow 1.5 

mL/min; temperature: 50 °C; PDA: 220 nm & 254 nm.  

PreparativeHPLCmethods: 

Method HTacidic: 

Instrument: WatersAutopurificationsyste; Column: Waters XBrigde C18 5 p 100x30 

10 mr; eluentA: water+ 0.1 vol % formicacid (99%), eluentB: acetonitrile; gradient; DAD 

scan: 210-400 nm.  

Method HT basic: 

Instrument: WatersAutopurificationsystem; Colum: Waters Xrigde 185 p100x30 mm'; 

eluent A: water+ 0.2 vol %aqueous amonia (32%),eluent:acetonitrile; gradient; 

15 DAD scan: 210-A00 nm.  

Specific Optial Rotation Methods: 

Method 01: Instrument: JASCO P2000 Polarieter; wavelength 589 nm; temperature: 

20 ; integration time 10 ;pathlength 100 mm.  

Intermediate 1 

20 ethyl[(1H-pyrazol-5-yl)carbamothioyl]carbamate 

0 S HN-N 

H 3 C N N 
H H 

1H-pyrazol-5-amine(58.7g,706mmol; AS 1820-80-0)was dissolved in ethylacetate 

(420 mL), under nitrogen, andstirred at75C. Ethyl carbonisothiocyanatidate (88L, 

750 mmol; CAS 16182-04-0) was addeddropwise at 75C and the mixture was stirred 

25 for 1h at 750C. The mixture wascooled to 0°C, filtered, washed with ethyl acetate and 

the solid was dried under reduced pressure at 500C to give 124 g (77 % yield) of the title 

compound.  

1H-NMR (400 MHz, DMSO-d6) 6 [ppm]: 1.232 (7.32), 1.250 (16.00), 1.267 (7.44), 2.518 

(0.40), 4.184 (2.18), 4.201 (6.76), 4.219 (6.67), 4.237 (2.07), 5889(0.89), 5.893 (0.82), 
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6.998 (1.81), 7.003 (2.83), 7.008 (1.72), 7.697 (2.70), 7.867 (072), 7.872 (0.75), 11.317 

(2.61), 12036 275), 12.709 (1.55).  

Intermediate 2 

2-sulfanypyrazolo[1,5-a][1,3,5]triazin-4-ol 

O H 

N- N-N 

5 
H SI N. , 

Ethyl [(1H-pyrazol-5-yl)carbarnothioyl]carbarnate (Interediate 124 g, 580 rrol) was 

stirred odun ydoxde 550 mL, 2.0 M, 11 mol) or 3h atrtTenixture was cooled 

to0C and riacd580L 2.0 M, 1.2 asaddeddropwiseTe suspension 

wa itered washedwth water and the si redcedpessure at 50°C 

10 to give 85.2 g (87 yield) of the title coroud.  

1H-NMR(400 MHz DMS-d61) [ppr]: 2.51 (054), 3.349066)888 4.42), 5.892 

(16.00) 7866 (1493 7870 (13.98), 12.730 (083 13.450(066) 

Intermediate 3 

2-(methysulfay)yrazoo[1,5-a][1,3,5]triazin-4-ol 

OH 

15 s N 

2-sulfanylpyrazoo1,-a][1,35]triazin-4-ol(Intermediate2 85.2 g, 507 mmol) was 

dissovedin ethanol (2.0 ) and sodium hydroxde (580mL, 1.7 M, 1.0 ol). lodomethane 

(32 ml, 510 mmol; CAS 7488-4)was added dropwse at rt and the mixture was stirred 

for 2h at rt. The mixture wascooedto C sulfuric acd 510 rL, 1. 10mmol)was 

20 added dropwiseand the mxuewas strrd fo1 a rt. The precptate wascoecedby 

filtration, washed Ith water deduder reduced pressure at 50C The sod asstrrd 

2 tims in aetontrile liquid phases were filtered off and the sold was washed with 

hexaeandded toge60.g3 ( yidof the title compound.  

'H-NMR (400 MHz, DMSO-d6 [pm]: 2.530 (16.00), 6.351 335 6.355 (3.08), 7.970 

25 (2.67), 7.976 (3.22).  

Ilnte rediate_4 
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8-bromo-2-(methylsulfanyl)pyrazolo[, 5-a][ 1,3,5]triazin-4-ol 

O H 

N~ N-N 

H3CS N 

Br 

2-(nthysulfanypyraz [1,5-a][1,3,5]triazin-4-ol Intermediate359.0 g, 324 mmol) 

wasdssolved in DMF (690 nL) cooed to0C, NB(63g36 mnol; C AS12808-5) 

5 dssoled in DMF (200 nL) as addeddropwise and the mature wasstred or 1 h at 

0T. e itue was ouredito ae stirred for 15 min, tredad washed wth water, 

acetorile ad exareThe solid was dried under redcedpesre at 50 to gve 71.7 

g 85 % yield of the titeconpound.  

1H-NMR (400 MHz, DMSO-d6) 6 [ppm]: 8.113 (16.00).  

10 Intermeiate 5 

8do2(nthysulfanyl)pyrazolo[1,5-a][1,3,5]triazin-4-ol 

O H 

NH Ne 

N 

2-(retylsulfanyyazolo[1,5-a][1,3,5]trazin-4-o Intermediate 25.0 g, 137 mmol) 

wasdissved iNN-diethylfornarde 20 L cooedto0 C N-lodosuccinirid 

15 (32.4 g, 144 nnol; CAS-RN:[516-12-']) was added within 10 rri and the mixture was 

stIrred for 1 h at 0 C. The reaction mixture waspoured intwate he prectatewas 

coectedby filtration, washed with water anddied over night to g e 41.5g(98 yield) 

of he mound.  

LC-MS (Method 1): R 086 nn; SE pos): m/z = 309 [M+H]* 

20 'H-NMR (400 MHz, DMSO-d6) 6 [pprn]: 2.523 (0.53), 2.575 (16.00), 8.048 (5.89).  

Intermediate 6 

8-b omo4co2(ethysufanyl)pyrazoao[1,5-a][1,3,5]trazine 
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CI 

N- N'N N 

Br 

8-bromo-2-(nethylsulfanyl)pyrazolo[1,5-a][135]triazinol(Intermedate 4,33.3g, 128 

mmol) was dissolved in phosphorus oxychloride (170 mL, 1.8 mol; CAS 1002587-3) and 

N,Ndimethylaniline (16 mL, 130 mmol;AS 121-69-7) was added. The mixture was 

5 stirred for 3h at 105°The mixture was poured carefully into ice waterand neutralized 

with sodium bicarbonate. The suspensionwasfiltered and washed with water andhexane 

to give 24.0 g (67 % yield) of the title compound.  

1H-NMR (400 MHz, DMSO-d6) 6 [ppm]: 2.518 (0.49), 2.567 (16.00), 8.116 (6.88).  

Intermediate 7 

10 rmethylN-8-bromo-2-(methylsulfanyl)pyrazolo[1,5-a][1,3,5]triazin-4-yl]glycinate 

H3C 

00 

NH 

N N 

Br 

8-bromo-4-chloro-2-(methylsulfanyl)pyrazolo[1,5-a][1,3,5]triazine 

Intermediate 6,3.53 g, 12.6 mrnmol) and methyl glycinate hydrochloride (1/1) (2.38 g, 18.9 

mmol) were dissolvedinnbutanol (71mL), N,N-diisopropylethylamine (8.8 mL, 51 mmol; 

15 CASRN:[708685]) wasaddedandthemixturewas stirredfor30 min at 90° The 

mixture was diluted with ethanoland waterandtheprecipitate was collected byfiltration, 

washed with water and ethanol and dried under reduced pressureat 50 C to give 3.18 

g (72 % yield) of the title compound.  

LC-MS (Method 2): Rt = 1.09 min; MS (ESIpos): m/z = 332 [M+H]* 

20 1H-NMR (400 MHz, CHLOROFORM-d) 6 [ppm]: 1.537 (5.12), 2.524 (16.00), 3.764 

(12.91), 4.330 (3.05), 4.344 (3.18),7.821 (4.46).  

Intermedilate_8 
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methyl N-[8-brono-2-(methanesulfonyl)pyrazolo[1,5-a][1,3,5]triazin-4-yl]glycinate 

H3C 

0 

N H 

N N 

S N 
H 3CI Br 0 

Mety N-[8-bromo--netysufaypyrazolo[1,5-a][1,3,5]triazin-4-yl]glycrate 

Intermediate, 318 g, 9.56 mrno) was dissolved in dichloronethare (60nL cooed 

5 to 0 , PA 9g, 70 puity28.7 rrol; CAS-RN:[937-14-4]) wasaded and 

the mi a stored over weekend a rrxtre wasd dedwthdichormethan 

andwashedwth saturated aqueous sodirnbicaboatesolutionTheoran1ic ayer was 

idoersodi sfatefitr adcncetrate undrd pess tge.33 g 

(36 o yied) of the tie cornpoud, which was used without further pufIca .  

10 LC-MS (Method 2): Rt = 0.61 in; MSESpos): m/z =364[+H] 

H-NMR400 MHzDMSOd6) [pp]: 2.84068 2323 (0.42, 2.327 (060)2.332 

(0.44) 2.523 (192) 2665(0.44, 2669059 3695 (16.00), 4366 18), 4.381 (3.18), 

5.758 (1.65), 8.576 (7.06) .062(059), 10.077 (1.20), 10.091 (0.59).  

intermediate9 

15 nethylN-[8-brono-2-(rnopholn4ypyazoo[1,5a1,3traz -yl]glycinate 

H3C 

0 0 

NH 

N~ N'N, 

N N ' 
0 Br 

Mety N-[8-brono-2-(rethanesulfonyl)pyrazolo[, a][3triazi-4-yl]glycinate 

Intermdate8100 g,2.75rmol)andmorpholin L, 8.2 nmol; CAS-RN:[110

98])wee dsoed aetitrile (10 mL, 190 mrno CAS-RN:[75-0-8]). N,N

20 diisopropyletylaire (1.4 mL, 8.2 nmol; CAS-RN:[708-68-5]) was add nd the 

74



WO 2023/135057 PCT/EP2023/050208 

rnixture was stirred at 70 °C over night. The reaction mixture was poured into ater and 

extractedwithdclorrneae.The combined c ayrsvere dried oversodium 

sft, teredad evaoratedtodryres Teresduewas stirred with Eaol ad the 

ecpiatewas colectd by filtration anddied togive 647 rg (55 % yield)ofthetite 

5cornpound.  

LC-MS Metod 2): R = 1.01 min; MS (Eineg) /z = 371 [M+H]* 

'H-NMR 4 MHz, DMSO-d6) p]: 2.075 (0.96), 2.518 8 2.523 (1.22), 3.613 

(1.63), 3.623(349)363626)3659 (16.00), 3.677 (2.97) 36893.10), 3.700 (1.55), 

4.170 (2.77 578(068 80865), 8.977 (0.75).  

10 Intermediate10 

N-[8-bromo-2-(rorpo 4-ypyazoo[1,5-a][1,3,5]triazin--y]gycne 

0 O H 

NH 

N' N'N 

N N 
O Br 

Methy N-[8-bromo-2-(or 4y)pyrazolo[1,5-a][1,3,5]triazin-4-yl]glycinte 

Intermediate 9647mg, 1.74 mro)waspided i a nixtu of ethanol (8 mL) and 

15 etrahydrouae (4.0 mL. An aqueous solution lithium hydroxde 4.4 mL, 1.0 M 4.4 

mol CAS-RN[13065- was added and the mixture was strredfor48 at rt. The 

eactn mixture was diluted with water and citric acid (837 mg,4.36m noCASN:[77

92)adstired for 5mn. The mixture wasconceratedad te preciptatewas 

colectedbyfitation washedith water anddred under reduced pssur at50C to 

20 gve 58mg 90yield) of e title compound.  

LC-MS (Method 2): Rt = 0.57 min; MS (ESipos): r/z = 357 [M+H]* 

IH-NMR (400 MHz, DMSO-d6) 6 [ppm]: 0.951 (10.46), 1.052 (0.76), 2323 (0.81), 2.327 

(10 2.331 08 266 0.83),2669 (1.10),2.673(0.83),3.616666 3627 (12.47), 

3638 11.31 369 (11.20), 3.707 (12.43), 3.717 (6.79), 4.069 (8.6, 4.084 (862, 

25 6530.83), 7.374 (1.39), 7.379 (1.54), 7.387 (282), 7.391 (2.50), 7.671 (1.27), 7.683 

18), 7.690 (1.38, 7.695 (1.03), 8.019 (16.00), 8.33 (0.62), 8.786 (1.85), 8.801 (3.84), 

8816 6 2840071).  
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Intermediate 11 

2-[8broo-2-(morpholin-4-yl)pyrazolo[1,5-a][1,3,5]triazin-4-yl]amino}acetoydazide 

H2 N 

0 N H 

N H 

N N N 

NZ N 

O Br 

N[8-broro-2-(morpholin-4-yl)pyazoLo[1,5-a][1,3,5]triazin-4-ygycieInterediate_10 

5 1.63 g, 4.56 rrmol) was proved in tetraydofuran (60 rL, di(1H-iidazol-1

yl)rethanone (1.48 g, 9.13 rmol; CAS 530-621was added and the mixture wasstirred 

f h at reflux. A solution of hydrazin in etraydrofuan (23 mL, 1.0 M, 23 mol) was 

added at oom temperature and the mixtuewas ed r 24 h at room temperature.  

Teprecipitaewas collected by fitrati wasedwt eaioad water and dried under 

10 reducedpressure at 50 °C to give 46g 84 % yield) the title compound.  

LC-MS (Method1): Rt 0.76 min; VS (ESipos): m/z = 371 [M+H] 

'H-NMR 400MHz, DMSd6 [opm]: 1. 758(119 1.774 (0.41), 2.518 (3.54), 2.523 

(2.59), 35820.56), 3593(04 3.599 (1.08), (0.70), 3.616 (3.57), 3.627 (6.63), 

3.638 (5.87), 3.693(3) 3705 (6.63), 3.715 3974 (7.92), 4.232 (2.21), 4.345 

15 (0.50), 4.491 (0.59), 7989(6.00), 7.994 (1.45), 8.003 (0.43), 8.658 (0.43), 9.199 (1.81).  

Intermediate_12 

{8broo-2-(methylsulfany)pyrazoo[1,5-a][1,3,5]triazin-4-yl]amino}acetoitre 

N 

KNH 

N N'N 

H 3C' S   N 
Br 

8-brono-4-chloro-2ethylsulfanyyrazolo[1,5-a][1,3,tazine 
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Intermediate 9.20 g, 32.9 mmol) was provided in n-butanol (200 mL).  

rioaceoil ie hydrogen chloride (1/1) (4.57 g, 49.4 mmol) and NN

disopropyletyanie (230rnL, 130 mmol; CAS-RN:[7087-68-5])) we addand the 

mixture was tired for 25h at 100 °C. The xture was concentrated the esdue was 

5 stirred with water and the precipitate was collected by filtration and dried underreduce 

prssre at 50 OC to give 9.67 g3 yield) of thett compound.  

L-MS(Method 1): Rt= 1.00 rin; MS (ESipos): m/z = 299 [M+H]* 

H-NMR 400MHz, DMSO-d6)ppm] 1.23 (0.45), 2.518 (1.20), 2.52208) 2.561 

(1600 4539(2.34), 82 6.18), 8300(1.06 51 (0.55).  

10 Irntermedate_13 

{[8-bromo-2-(methanesulfonyoyrazolo[1,5-a][1,3,5]triazi4y]amno}aetotie 

N 

N H 

N~ N'N 

1S N 

CH 3  Br 

{8-brro-2-(rnety sufanyl)pyrazoo[ 1,-a][13]tiazi4y]ar oacetorie 

Itermedate_, 722 rg, 2.41nn wsdssoed in acetote(0 mL), cooled to 

15 0°C, rnCPBA (1.11 g, 75 % purity, 4.83 no CAS-RN[93714] was added and the 

mature was stirred for 16 h at rt. The mixture asdilutedwith dichloromethane, the ayes 

wereseparated and thaqueous phase was extracted3times with dichloromethane. The 

combiedorgaiclayerwereddand evapoatedto give 1.54 g (193 yed of the 

titlcoipord, whihasised without furthe purification.  

20 LC-MSethod 1): Rt = 0.75 min; MS (ESipos): m/z = 331 [M+H]* 

Intermediate_14 

{[8-broo(rnorpholin-4-ypyrazolo[1,5-a][1,3,5]triazin-4-yl]amio}acetoite 
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N 

N H 

N N 

O Br 

{[8-bromo-2-(methanesulfonyl)pyrazolo[1,5-a][1,3,5]triazin-4-yl]amino}acetonitrile 

(Intermediate1, 3.80 g, 11.5 rnrnol) and morpholine (3.0 mL, 34 mmol; CAS-RN:[110

91-8])wereprovided inacetonitrile (100 mL). N,N-diisopropylethylamine (6.0 mL, 34 

5 mmol; CASRN:[70876-5])was addedandthe mixture wasstirredovernightat700C 

Thereactionmixture was poured intowaterand the precipitatewascollectedbyfiltration, 

washedwith water and dried under reduce pressure at 50C togive3.26g(2%yield) 

ofthetitl compound.  

LC-MS (Method 2): R = 0.95 min; MS (ESIneg):mz= 33 [M+H]* 

10 4H-NMR (400 MHz, DMSO-d6) [pprm]: 2.075 (3.4), 2.518 (3.54), 2.523(2.39), 3.651 

(4.82), 3.662 (8.33), 3.675 (7.03), 3.78(4.97), 4.505 (15.43), 8.043 (16.00), 8.057 (2.60), 

9.215 (1.09).  

Intermediate 15 

{[8-bromo-2-(morpholin-4-yl)pyrazolo[1,5-a][1,3,5]triazin-4-yl]amino}ethanimidamide 

15 hydrogen chloride 

H 2 N NH 

CIH 
NH 

N N 
N N.N 

N N 

O Br 

Arnoniu chloride (1.11 g, 20.8 mmol) wassuspended in toluene (100 mL), 

trirethylaluminium(10mL,2.0M in toluene, 20. rmmol) was added and the mixture was 

stirred for 20 min at room temperature. {[-bromo-2-(morpholin-4-yl)pyrazolo[1,5

20 a][1,3,5]triazin-4-yl]arino}acetonitrile (Intermediate14,2.34 g, 6.92 mmol) wasadded 

and the mixture was stirred for 16hat0°Amoniumchloride (1. 11 g, 20.8 mmol) 
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andtrrnethylalurinium (10 mL, 2.0 M in tolene, 20.8 mo)eeadded and the mitre 

wa stirred fo6hat80Afr the reactor ixture ooddown, 10 g of sica geand 

20mL of reta ee addedandtheixteas strred for 1 h at rt. The sods ere 

remodby fixation and washdwie r o The filtrate was ocetatedtogive 

5 2.80 g (95 % yield) of the ttecomipond.  

LCMS (Metod 1): Rt = 0.65r MS(ESpos: r/z 35 M+H] 

'H-NMR (400 MHz, DMSO-d6) 6 [ppn]: 2.109 (2.94), 2.331 (0.80), 2.518 (3.71), 2.522 

(2.59), 2.669 (1.15), 2.63 (0.82), 31530 (.4), 3.166 (7.08), 3.62 (4.141), 3631 (7.31), 

3.644 (6.43) 3660128 3673086) 36 (1.05), 3.711 (6.7), 3.723 (677), 3.734 

10 (3.62), 78 043)4 1(0.52), 4.125 128), 4.138 (1.22), 4.151 (0.43), 4.413 (10.30), 

4.476 (0.76), 4.4900.74), 4.509 (1.21), 7.210 (1.13), 7.216 (1.26), 7.228 (1.42), 7.238 

(1.42), 7.303 (5.54), 7.313 (3.27), 7.316 (3.46), 7.354 (2.62), 7.955 (0.66), 8033 16.00), 

8.041 (0.45), 8.045 (1.71), 8049 325), 8059 (041).  

Interm1ediate 16 

15 4cr-8-iodo-2-(rethysulfanyl)pyrazoo[3a][135]tiazie 

CI 

N N'N 

H3C,% N 

To a rixtureo8 -odo-2-(meth suaypyrazlo[1a[, 3,]tiazi4-ol Intermediate 

5700 g 227 ml) in poho oychoride (70 L was added NN

dneyanine (8.6 mL, 68 mmol; CS-RN:[121-69-7]) in onepor The react i 

20 mixturewasstirred at 100 °C for 2 h. The reaction mixture wasconentrateduder 

redcd pressure to give a eside The resid wadiuted wthv ateadextracted 

ith etyaceae. Theoga phasewas washed wi e dried oer ahydrous 

odium sulfate ard filtered. The iltrate was cocntratedad purified by column 

chromatography on siica gel (200-300 mesh, petrolerneter ety estate = 40: 1) to 

25 gv6.00 g (81 yeld of the title compound as aye solid.  

Inltermia ite 17 

8-iodo-NNbis[(4-methoxyphenyl)rethyl]-2-(nethylsulfanyl)pyrazolo[1,5-a][1,3,5]triazin

4-arnine 
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CN 

H 3C'O N-N 

H 3CI N 

To a mixture of 4-chloro-8-iodo-2-(methylsulfany13 , r ,5-a][1,3,5iane 

(Intermediate_16, 3.00 g, 9.19 mmol) and 1-(4-rethoxyphenyI)N-(4

methoxyphenyl)ethyl]methanamrine (2.84 g, 11.0 rnrnol, CAS-RN:[17061-62-0]) in 

5 tetrahydrofuran (20 mL) was added N,N-diisopropyIethylamine (4.8 mL, 28 mrol; CAS

RN:[7087-68-5])a rt. The mixture was stirred atrt for 2 h. The reaction mixturewas 

concentrated under reduced pressureto give residue. Theresidue wasdiutedwith 

waterandextractedwith ethyl acetate. The organicphasewaswashed with brine,dried 

withanhydrous sodium sulfate and filtered. The filtrate was concentrated in reduced 

10 pressure to give 2.00 g (40 % yield) of the title compound as a white solid.  

LC-MS (Method D): R= 1.075 min; MS (ESIpos): m/z =548.1 [M+H]*.  

Interm.ediate18 

8-iodo-2-(methanesulfonyl-N Nbis[(4-methoxyphenyl)methyl]pyrazolo[1,5

a][1,3,5]triazin-4-amine 

O'CH 3 

N 

H 3 C'   NJ N-N 

S N 
H 3C' O 

150 

a solution of 8-iodo-NN-bis[(4-ethoxyphenyl)methyl]-2

(methylsulfanyl)pyrazolo[1,5-a][1,3,5]triazin-4aine (ntermeiate17, 2.00 g, 3.65 

mmol) in dichloromethane (15 mL) was added eta-Chloroperoxybenzoic acid (1.89 g, 

80



WO 2023/135057 PCT/EP2023/050208 

11.0 rrol; CAS-RN:[937-14-4]) at 0 C. The reaction mixture was stird at rt for 12 h.  

Tierixture was diluted with dichlorometae ad asedwt saturated sodium 

bIaroiate and brne. Teorganc haseasdedoe nhydroussodium sufate, 

filtedand the fitrate was concentrated to give330g(crdeofthe title compounds a 

5 whi'e solid.  

LC-MS (Method D): R= 1.033rin; MS (ESpos) n/z 580.3 [M+H].  

Intermediate 19 

8-iodo-N, N-bis[(retoxyphenyl)retiyl]-2-(nopi i-4-yl) azoo 1,5-a][1,3,5]triazin

4-amine 

WCH3 

N 
H3CO NN 

N N 

0 

To a solution of 8-iodo-2-rethaesufoy-N,N-bis[(4

rnethoxyphenylrnethyI]pyrazoo[ 1a[1,35]triaz4-a ne(ntermedate 18,3.30g,60 

Spurity, 3.42 mmol) and rorpholine (893 mg, 10.3 mrno naceto itre (20 mL) was 

added N,N-diisopropylethylamine (1.8 mL, 10 mmol; CASRN:[7087-68-5]) at rt. The 

15 reaction mixturewas stirred at 70 °C for 16 h. The reactionmixture was filtered and the 

filter cake as dried to give 2.40 g (crude) of the title compound as am off-white solid.  

LC-MS (Method D): R= 1.142min; MS (ESpos) m/z 587.3 [M+H].  

Intermiate 20 

N,N-bis(4-methoxyphey nethyl]-2-(morpholin-4-yl)-8-(trifluoromethyl)pyrazolo[1,5

20 a][1,3,5]triazin-4-rni.  
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WCH 3 

N 
H3C' 0N-NN 

N N 

O0 FF EF 

To a solution of 8-iodo-N,N-bis[(4-methoxyphenyl)rethyl]-2-(morpholin-4

yl)pyrazolo[1,5-a][1,3,5]triazin4amine(ntermediate 19,820 mg, 1.40 mmol) in N,N

dimethylformamide (40 mL) wereaddedmethyldifluoro(fluorosulfonyl)acetate (107 g, 

5 5.59 mmol) and copper() iodide(1.07 g,559mmol)atrt. The reactionixturewasstirred 

at 80 °C for 16 h. Thereactionixture was filtered.Thefiltratewasconcentrated and 

purified by column chromatography on silica gel (200-300 esh,petroleum ether: ethyl 

acetate=50: 1) to give 650 rg (88%yield) of the title compoundasawhite solid.  

LC-MS (Method D): Rt = 1.139min; MS(ESIpos): m/z = 529.4 [M+H]*.  

10 Intermediate 21 

2-(morpholin--yl)8-(trifluoromethyl)pyrazolo[1,5-a][1,3,5]triazin-4-amine 

NH2 

N- N-N 

N NF 
F 

0 F 
F 

A solution of NN-bis[(4-methoxyphlmeh]-2-(morpholin-4-yl)-8

(trifluoromethyl)pyrazolo[1,5-a][1,3,5]triazin-4-amine (Intermediate_20, 650 mg, 1.23 

15 mmol)intrifluoromethanesulfonicacid (23mL) was stirredat70 for 16h. The reaction 

mixture was poured into ice water and basified to pH= 8 by sodiucarbonate.The 

mixturewasextracted withethylacetate. The organic phasewas washed withbrine, dried 

over anhydrous sodiusulfate andfiltered. Thefiltrate wasconcentrated and purified by 

column chromatographyonsilicagel(200-300 mesh, petroleum ether: ethyl acetate=5: 

20 1) togive400g (crude) of thetitlecompound asa yellowsolid.  
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LC-MS (Method D): Ri = 0.856min; MS (ESipos): m/z = 289.5 [M+H]*.  

lterylpdiate2 

hylN2- ropholin-4-yl)-8-(trifluorometypyrazolo[1,5-a][1,3,5]triazin-4-y]glycinate 

CH 3 

0 0 

NH 

N~ N'N 

N N 

0 F 
IFF 

5 To asotion orphi-4-y)-8-(trifluoromethyl) pyrazolo[ 1,-a][1,3,5]triazin-4-arnine 

(Iem a 2900 , 3.12 mmol) in 5 nL of DMF was added od i hydride (74.9 

mg60 inie oil 1.87 mmol; CASRN[7646-697]) and th ixture was red for 

20min at 60 °C. Then methyl chlooacetate300 L3.44 mmol) was addedad the 

mixture was stirred 20 hoursaroom temperature. The reaction mixture was quenched 

10 wth wanted extracted thethyacetate. The corbiedoraic layerswerewashed 

V iefteed era ydropoicfterad coated. The residue aspufed 

by flashchroatogap siliage dichoone ane ethanol gradient) andtepoduct 

was stirred with rethyltertbteher. Theripitate was filtered off and dr give 

383 ng34% yield) of the titecorpud 

15 LC-MS etod2): R= 1.15 min; MSESpos)rz = 361 [M+H]* 

H-1 NMR (400MHz, DMSO-6) [pp]3.618 (2.08), 3.628 (4.14), 3.639 (3.58), 3.664 

(600 365 (3.32), 3.706373 4184460)8252 (4.23), 9.131 (1.34).  

Intermediate 23 

N-[2-(morpholin-4-yl)-8-(trifluoromethyl)pyrazoo[ 1,5-a][1,3,5]triazin-4-yl]glycine 

83



WO 2023/135057 PCT/EP2023/050208 

0 OH 

NH 

N- N'N 

N N 
O F F 

To a solution of rethyl N-2-(rorpholin-4-yl)-8-(trifluoromethyl)pyrazoo[1,5

a][1,3,5]triazin-4-yl]glycinate (Intermediate22, 380 mg, 1.05 mmol) in 5.0 mL of 

5 tetrahydrofuran and 2.0 mL of ethanol anaqueous solution of lithium hydroxide (2.6 mL, 

1.0 M, 2.60 mmol; CAS-RN:[1310-65-2]) wasadded. The mixture was stirred for 72 hours 

atroon temperature. Water wasadded and themixturewasacidifiedwithanaqueous 

solutionof citric acid (10%) tillpH 3-4 was achieved.Theprecipitatewasfiltered off, 

washedwith water and driedtogive319 mg (79 %yield) of thetitl compound.  

10 LC-MS (Method 2): Ri = 0.63 rmin; MS (ESIpos): m/z =347 [M+H]* 

'H-NMR (400 MHz, DMSO-d6) [ppm]: 1.102 (14.43), 1.154 (0.44), 1.166 (0.41), 1.171 

(0.89), 1.189 (0.46), 1.230 (0A.8), 1.250 (0.43), 1.268 (0.87), 1.907 (0.3), 1.987 (1.15), 

2.322 (0.74), 2.327 (1.02), 2.332 (0.78), 2.522 (388),2664(078), 669(1.07), 2.673 

(0.80), 3.072 (4.57), 3620(10.43), 3.630 (15.37), 3642(14.34), 3.711 (14.32), 3.724 

15 (16.00), 3.734 (888), 4084 (1040), 4099 (10.43), 5757 (1.02), 8.173 (303), 8.184 

(0.70), 8.221 (0.76), 8.243 (15.02), 8.948 (2.13), 8.963 (4.66), 8.978 (2.18),12.860(0 52).  

Intermediate 24 

2-{[2-(morpholin-yl8-(trifluororethyl)pyrazolo[1,5-a][1,3,5]triazin-4

yl]amino}acetohydrazide 

NH2 
0_N H2 

O ,N H 

N H 

N- N'N 

N N 

O F 
20 
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N-2(morph -4-yl)-8-(trifluoromethyl)pyrazolo[ 15-a][ 1,3,5]triazin-4-yl]glycine 

ntermeate 15 mg, 819 prol) was dissolved in 8.0 mL of THF, di-1 H-dazo 

ynetaoe (266mg, 1.64 mmol; CAS-RN:530621]) wasad and the reaction 

mixture asstrredunder reflux for 6 h. The solution wascoledto rt and hydrazine in 

5 THF (4.1 rnL, 1 M, 4.1 mmo) was addeddropwise The reaction mixture was stirred for 

18 h at room temperature Wate wasaded adthemixture was extracted thehyl 

aceateThe combined orgaicayers werewashdwit befiltered ad concntated.  

Theresiduewas stirred ii etytebutyete the pre ptatewas filtered off, washed 

it methyerttylether and dried to give 2A mg of the title crpound (66 /yel 

10 LC-MS (Method 2): R = 0.90 min; IMS (ESIpos): m/z = 3 [M+H] 

'H-NMR (400 MHz, DMSO-d6) 6 [ppm]: 1.154 (2.21), 1172 (4.53), 1.189 (2.21), 1.266 

(0.40), 1.757 (0.65 987798 2.322 (0.88), 2.326 20)33 088 2.518 (7.94), 

2.522 (5.37), 2664095 2668 1.26), 2.673 (091), 399099 3620 (783), 3.629 

(15.47), 3.642 (14.97 3.707 (13.09), 3.719 (15.12), 3.730 897)3986(1.87), 4.016 

15 (2.00), 4.034 (1.77), 4.052 (0.55), 44.357 (0.67), 4.499 (124), 7.633 (0.42), 

8.141 (0.46), 8.174 088)8194 (0.51), 8.209 1600), 8.217 (1.94), 8669063), 8.811 

(1.71), 9.204 (4.74).  

Intermediate 25 

ethyl 1-amino-1H-idazoe2-carboxate 

0 
IN 

N OCH 3 

20 
NH 2 

Ethy Hiidazoe-2-carboxylate (100 g 678 mrrol) as dssoed in N,N

dnethylfori ide (1500 r, cooled to O°C ad Lithiu bstrimethsy)amide (810 

rnL, 1. 0 M 810 mmol CAS-RN[403032-1]) was added dopwise. The mixture was 

srr 10 min and O-(Dpeypospi oyl)hydoxyae (213 g, 915 mmol; CAS

25 N:[7280496-7]) was added. he action m wasstiedfor 1 h at room 

terperatur.Te rixture s ooledwthan ice-bah duted wiaterand extracted 

thethynacetatead dcorthaine. The corbinedorganic ayrsweredied itered 

and eaporaed. The aqueous layer was extracted further 3 tires with etyacetateThe 

cobedoganic layeswere dried andcoctrated under reducedpessureogive 

30 92.2 g (88 % yield) of tett compound, which was usedwthout furtheprifcatio.  

LC-MS (Method 1): R = 0.53 rn; MS(ESp) m/z 156[M+H]* 
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1H-NMR (400 MHz, DMSO-d6) 6 [ppm]: 1.285 (7.37), 1.303 (16.00), 1.320 (7.52), 2.728 

(5.51), 2.888 (6.51), 3.823 (0.9) 4.270 (2.20), 4288695), 4.305 (6.91), 4.323 (2.14), 

6.575 (5.16) 6966 .72), 6968(495), 7.375 (4.92), 7.377 (4.90), 7.951 (0.84).  

Intermediate 26 

5 ethyl 1-[benzoylcarbamothioyl)amino]-1H-idazole-2-carboxylate 

0 
N 

N O 
NNH 

0 

To thy -amino- 1 H-imidazole-carboxyate (Intermediate25920g 593 m ) in 

tetaydrouran (2 L was added a solutn of beno isotiocyaate(80rL, 590 rnol; 

CASRN:[532-55-8]) in tetrahydrofuran (2.5 L under cooling. The reason rxture was 

10 srredfor 1 h at rt and concentrteduder reduce presreThe crude prodc was 

purIed by flash chrornatographyiicage exane ety actategadient) togve 162 g 

(86 yield) of thett cornpound as an orange solid.  

LC-MS (Method 2): Rt = 0.50 min; MS (ESIpos): m/z = 319[+H] 

1H-NMR (400 MHz, DMSO-d6) 6 [ppm]: 1.202 (7.05), 1.220 (16.00), 1.238 (7.34), 3.772 

15 (0.72), 4.194 (2.17), 4.211 (7.40), 4.229 (7.32), 4.247 (2.10), 51 (655), 7.154 (6.82), 

7.541 (2.55), 7.546 (1.00), 7.559 (5.33), 7.573 (8.93), 7.576 995, 7. 80406), 7.664 

(1. 11), 7.667 (2.08) 7.670 (1.22), 7.682 (0.96), 7.686 (278)7691 (0.83), 7.701 (0.69), 

7.705 (1.15), 7.708 (0.60), 7.975 (3.96), 7.979 (5.11), 7.983 (1. 36, 7.996 449), 7.999 

(3.66), 12.072 (0.85), 13.041 (0.87).  

20 Intermediate 27 

2-aindazo21-f][,2,4taz in-4-ol 

OH 

N 

H S N 

Ethyl 1-[(benzoylcarbamothioyl)armino]-H-imidazole-2-carboxylate Intermediate 26, 

110 g346 mr)as povided in an aqueous solution of NaOH (860 mL, 1.0 M, 860 
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mrnol). The mixture was stirred for 2 h at 8r °C. The reaction mixture was diluted with 

etho(2 mL cold to 0OC and acet acd79 rL) was added. The suspension 

wa stiredfor0 at 0 C. Th cpitate was coected by fitatio, asked wth 

watered od ethano died uderreduced pressure at 40 ° to give 53.2 g(9 %yied 

5 ofte title compound as a ite solid.  

1H-NMR (400 M-z, DMSO-d6) o [ppm]: 1.96 (0.65) 7.543 (12.57), 7.546 (13.17), 7.679 

(15.73), 7.6 2 (1600), 11.376 (0.88).  

Intermediate 28 

2-(methylsufanylidazo[2,1-f][1,2,4]triazin-4-ol 

O H 

S N ! 
10 

2-sulany midazo[2,1-f][1,2,4]triazi-4-o intermediatee 27, 53.2 g, 316 o was 

suspeIded tetrahydrofuran (80 mL). lodoietae (6 mL, 410 rmol; CAS-RN:[74

88-4])was added adthe mixture was stirred o2 h at 45 °C. The reaction mxturewas 

concetratedtogive 55.9 g (97 % yield) of the titecnpound, cwas sedtout 

15 furer rfcati.  

LC-MS Method1): R = 0.60r MS ESpos n/z = 183 [M+H]* 

1H-NMR (400MHz, DMSOd6) [pp]: 2.548 (16.00), 3.722 (0.67), 7.594 (2.71), 7.597 

(2.74), 8.020 (3.15), 8.023 (3.15).  

Intermediate 29 

20 4-chlo-2netysufanylmidazo[2,1-f][1,2,4]triazine 

CI 

N N 

H 3C, S ':::: ,N H SC NN 

2-(methylsulfanyl)iridazo[2,1-f][1,2, 4 ]triazin-4-o ntermedate2 18.0 g, 98.8 mmol) 

was aided toluene 40 L NN-disopopylethylami (22 mL, 130 nmol; CAS

RN[/087-68-])andphosphoroxychloride (28nL, 300 nmol; CAS-RN:[10025-87-3]) 

25 wereaddedadthenxtrewasstirredfor2at 120 C. The eactin mixture was 

oncentted. The esidue wasdovedi ehy acetatpoured into solution of sodium 
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bicarbonate and stirred for 15 min. The phases were separated and the aqueous phase 

vas extracted wih yacetae ecobiedorganic layers Were dredfite.edand 

cncntated .rsidue waspurifiebyflash chromatograpy (siicagelexaneethyl 

acetategdent) to gve17.7g (9 yield) of the title corpoud 

5 1H-N1R (400 MHz, CHLOROFORM-d) [pp]2609 (16.00, 7839(.25), 7.841 (2.36), 

7960(2.80), 7.963 (2.73).  

Intermediate 30 

2,4-bis(methylslyiazo[2,1-f][1,24tiazne 

H 3C, 

N -N 

H3C, :::: ,N 
S N' 

10 4-chloro-2-methyslfa fny)irnzo2,1-f][1,2,4]triazine (Intermediate _29, 17.7 g, 

88.2 nmol wasdssoedin terahydofuran (400 rnL). Sodurntane ate (976g 

95 % purity, 132 nolAS-R [8878])was added aI te rxture wasstirredfor 

1 h at roon temeature The react ixtue aspoure ito water and extracted with 

ethyl acetate. The combined organic layeswere washed, dried, filtered and concentrated 

15 togie 18.6 g (99 % yield) of the title compound.  

LC-MS (Methode 1): Rt = 1.05 rin; MSESIpos): r/z = 213 [M+H]* 

1H-NMR (400 MHz, CHLOROFORM-d) 6 [ppm]: 2.591 (16.00), 2.679 (14.38), 7.624 

(2.41), 7.627 (2.43), 7.765 2.80 7.767 (2.87).  

InltermIediate 31 

20 7-iodo-2,4-bis(etysulfanyli daz 2,1-f][1,2,4]triazine 

H 3C, 

NN N 

H 3C, N N 

2,4-bis(etysufay ndazo21f]124]tazne (Intermedate_ 30rg707 pnol) 

asdsved In N etyf amide 3 mL). N-sucinmid (397 yrg, 1.77 riol; 

CAS-RN:[516-12-1]) was added and the mixture was stirred over nit at8 C. The 
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reaction mixture was poured into ice water and stirred for 30 min. The precipitate was 

colcted by fIltan and dried under reducepress t 40 C to give 216 mg (90 % 

yied) of the title compound 

LC-MS (Method 1): Rt = 1.30 rnin; MS (ESipos): m/z = 339 [M+H]* 

5 1H-NM (400MHz, DMSO-d6 ppm]: 2.619 (15.41), 2.637 1600)2.646 (0.47), 7.814 

(7.28).  

Intermediate_32 

2,bs(metysufany 7-(trifluoronethyl)imidazo[2,1-f][1,2,4]triazine 

H3 C, 

N N 

H3C, S N'NW 
F 

F F 

10 To a suspes of 7-iodo-2,4-bis(nethylsuLay idaz21f][1,2,4]tazine 

(Intermediate31 2.93 g, 868mo) adCopper iodide496g 26.0 o CAS

R:[68 in N,N-dmetyforrarde (5 L was added at 110 C methyl 

difluoro(fluorosulfonyl)acetate 3.3 mL, 26 rnmol; CAS-RN:[680-15-9]) The mixture was 

stirred for 75 min at 10 C. The eactin mixturewscoceated Te residue was 

15 pufied y flash chiroaography (sica gel, dichlorethane etiyacetategradi to 

give22 g (83 yed) of the title compound.  

LC-SMethod 2): R 1.31 min; MS (ESipos): m/z = 281 [M+H]* 

'H-NMR (400 MHz, DMSO-d6) 6 [ppm]: 2.518 (0.71), 2.523 (0.47), 2.80 5.12), 2.668 

(16.00), 2.876 (2.08), 3.173 (2.02), 8.221 (2.12), 8.224 (2.25).  

20 Intereaate33 

2rethaesfoy nethyufaiyl)-7-(trifluorome-thyiidazo[2,1-f][1,2,4]triazine 

H 3C, 

N -N 

H 3 C, : ,N! 
S N 

O O F 
F F 
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24-bisrethylsulfanyl)-7-(trifluaomethyl)imidaz[2,1f][124]tazine(Intermediate_32 

68ng2.03 mmol) was pvdedin dichlorretane cooed ith water bath m A 

(227 g, 77 % purity, 10.1 mmol; CAS-RN:[937-14-4] was added in 45 min and the 

nixtuewasstred for 3 h at rt. The reaction mixture was diluted ichlormethane, 

5 stirred with dim thiosulfate and filtered over a hydropbicite organic phase 

was unified by ash chroagapy silicage, dicl nethae eta gadient) The 

productasstied ithano andtiepcptatewas teedof Te iratewas 

concentatedadheresdue wasdilutedwitead 1 %acetonitrile. The pecipitae 

was cole train waheA with w nd dried tog 108 ng (15 % yield) of 

10 the title cnpun 

LC-MS (Meth a2): R= 0.97 rin; MS (ESipos): m/z = 313 [M+H]* 

I!ntermediate 34 

tert-butyl (2-amino-2-iminoethyl)carbamatehydrnchloride 

HN NH2 

NH 

H 3 C CH 3 CH3 

15 To a solution ftetbutyl (cyanethy)cabaate 25.0 g, 160 mmol) in ethanol (300 

rL was added a suspension of sorine, (1.73 g, 32.0 rmol; CAS-RN:[124

41-4]) in methanol (50 mL at 50 C. The eactn mixture was stirred at 50 °C for 12 h.  

Amrnounium chloride (11. g208m wasadded to the reaction mixture at 50 °C.  

The reaction mixture asstrdat50 C a 16shours. The reaction mixture was 

20 c treated and diluted w ethy acetate Te suspension was concentatedand 

diutedwit ethyl aceta he suspense n wasftered and the solid wasdedude 

educed pessue to gie 20.0g(95% purity, 5 %yield) of the title corpuasa white 

solid.  

Intermediate 35 

25 tert-butyl ({5-[4-(trifurethy)phenyl]-1H-imidazol-2-yI}rety)carbarnate 
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F 
F F 

HN 

NO 

N CH 3 H O CH 3 
CH 3 

tert-butyl (2-amino-2-iinoethyl)carbaate hydrogenchloride(Intermediate 34,750 mg, 

3.5 rol)and2-broro-1-[4-(trifluoromethyl)phenyl]ethan-one (955 mg,358 o; 

CAS-RN:[383539])were provided in acetonitrile (22L).Potassium carbonate(198g, 

5 14.3 mmol; CAS-RN:[5848-])was added and the mixturewasstirredfor1hat 50 C.  

The reaction mixturewas concentrated andthe residuewas purified byflash 

chromatography (silica gel, dichlormethane ethanolgradient)togive219g(18%yield) 

of thetitl compound.  

LC-MS (Method 2): Rt = 1.17 min; MS (ESIpos): m/z =342 [M+H]* 

10 'H-NMR (400 MHz, DMSO-d6) 6 [ppm]: 1.311 (0.63), 1.322 (0.60), 1.353 (0.66), 1.401 

(16.00), 2.518 (2.20), 523(1 .), 674 (03),4178(1.90),4.193 (1.92), 7.313 (0.62), 

7.652 (2.02), 7.673 (.38), 7.692 (1.83), 7.697 (183), 7.830 (047), 7.850 (0.62), 7936 

(2.22),7.957(1.88),8.049 (0.50),8.070(0.43),12.045(0.59).  

Intermediate 36 

15 1-{5-[4-(trifluoromethyl)phenyl-1H-iidazol-2-yl}methanamine 

F 
F F 

HN 
N 

N2 
NH 2 
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tertuty ({5-[4-(trifluoromethyl)phenyl]-1H-imidazol-2-yl}methyl)carbamate 

(Intermedate35218 mg, 639 pmol) was provided imetaol (2.6 mL). A solution of 

HCIi dioxae (1.6nL 40 M, 6.4 mmol; CAS-RN:[7647-01-0]) was added adthe 

mixture was stirred at rtove eight. The reacoixture was diluted wthwaterand 

5 adusted to pH9 with a saturated aqueous solution of sodn bicarbonate and then 

extractedwthey acetate The combined organic ayes wee itered over a 

hydropobic fierand concetraed to give 64.0 rg (42 % yIel) of thett compound.  

LC-MS (Method 2): R = 0.91 rnin; MS (ESipos): m/z = 242 [M+H]* 

'H-NMR (400 MHz, CHLOROFORM-d) 6 [ppr]: 1.172 (0.57), 83 164 1189 (1 07), 

10 1.208 (0.48), 1.977 (0.84), 3636 (16.00), 3.890 (2.26), 4.014 (77) 7.265 (5.98), 7.522 

(3.58), 7.543 (4.36), 7.647 (0.85), 7.667 (0.94), 7.732 (3.45), 7.75228) 7.848 (0.78), 

7.868(0.6 

Intermediate 37 

tert-butyl ({5-[4-(trifluoromethoxy)phenyl]- H-imidazol-2-yl}methyl)carbarate 

F 
F)L 

F 0 

PN 

H N '+ 

-N 

N CH 3 H 04CHa 

15 
CH 3 

tert-butyl (2-arino-2-iminoethyl)cabanate hdroge chlorideIntermediate 3400mg, 

2.38 mmol) and 2-bromo44methoxypheyl]ethan-1-oe675 g238mol; 

CAS-RN:[103962 03])wee rovded in acetoitrie (15 mL. ot ucarote 

(1.32g 9 mmol; CASRN[584-08-7]) a a an t ix s or 

20 9 itl 1 The i r wa c r the u aspuredby 

Ashcroaogay sagee dicormethae / ethao gadent. Thepodctwas 

strred inetihy-ter-butylee Ther recipitate was colcted by filtration and dredto 

gve44.0 mg (5 % yiedo thett compound 

LC-MS (Method 2): Rt = 1.21 rin; MS(ESpos): r/z = 358 [M+H] 
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IH-NMR (400 MHz, DMSO-d6) 6 [ppm]: 1.104 (0.52), 1.233 (0.46), 1.400 (16.00),2.518 

(2.92), 2.523 (1.95), 4.164 (2.04), 4.178 (2.08), 7.295 (2.58), 7.315 (2.37), 7.556 (1.93), 

7.821 (0.46), 7828392), 7.833 (1.20), 7.8 (1.14), 7.850 (3.48), 11.934 (0.64).  

Intermediate 38 

5 1-{5-[4-(tuororetIoxyeyl-1H-inidazol-2-yl}methaaie 

IF 
Fk 

F 0 

H N 

N 

NH2 

Firstbatch 

tet-uty1 ({5-[4-(tifluoorethoxyphey] -i rdazo-2-yl}methyl)carbaate 

(Intermediate37, 218.0 mg, 06 mmol) wasprovded m ethanol (2.4 mL. HCI in 

10 dixane(15ml, 4.0 M, 610 mmol; CAS-RN[7647-01-0) was added and the mixture 

wasotrred ernight at rt. The reaction mixture wasdilutedwith wat, basified by an 

aqueousso tion o saturatedsodiumbicarboaead exractedwth etyatetae The 

combined orgi layesreded overa hyropobic fiterand concentrated.  

Second batch 

15 terbutyl ({5-[4-(trifluoromethoxy)phenyl]-1H-imidazol-2-yl}rethyl)carbamate 

nterrdiate37, 60.0 mg, 168 pmol) was provided in methanol (680pL HCI in dioxane 

(420 L40 M, 1.7 mrnol CAS-RN:[7647-01-0]) as added and the ixure was stirred 

oe ightatrt. The eactormixture was concentrated.  

Thefirst and escodbatch weecobi and puified by flash chromatogaphy 

20 sica gel, dormehe / ethyl aceat gadiet) togive g of the title corpound.  

LC-MS (Method2): R 0.94 r; MS (ESpos m/z 28[M+H] 

'H-NMR (400 MHz, DMSOd6) [ppm]: 0.798 (0.47) 0.814 0.96), 0.821 (0.63), 0.830 

(0.70), 0.840 (0.47), 0.4 ( 0.852 (0.95), 0.68 (.80), C.892 0.84), 0.901 (0.43), 

0.904 (0.61), 0.910 (0.4 1.005 (0.47), 1.024 (1.02, 1.044 (1.06), 1.052 (0.66), 1.064 

25 (046 1232 (120, 1.895 2.45), 1.917 (0.64), 33601), 2.518 (9.20), 2.523657) 
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2.678 (0.69) 3.385 (0.50), 3.763 (1600), 3.828 (1.97), 4.496 (0.69), 7.298 (2.89), 7.318 

(280) 7466 062)7.486 (0.67, 764(1.23), 7.593 (0.57), 7.647 (1.19), 7.812 (1.91), 

7.822 245)7.834 (2.62), 7.842 (2.31).  

Inltermiaite 39 

5 2-(methaLesulfonyl)-N-({5-[4-(trifluoronethoxy)phenyl]-1H-imidazol-2-yl}methyl)-7

(trifluoromethy)inidazo[2,1-f][1,2,4]triazin-4-amine 

F 
F O 

F 

HN N 

NH 

N )-rN\ 

O A F 
F F 

2-(rnethaesull)mthylsulfanyl)-7-(trifluorornehyidazo[2 ,1-f[1,2,4]triazine 

(Intermediate3396.6 mg, 247 pmol) and 1-{5-[4-(trifuorornetoxyenyl]-1Hidazo 

10 2yl} aamie Interme iate38, 70.0 rg, 272 pmol) weeprovided in acetote 

46 nL). N,N-dsopropythylanine (170 pL, 990 pmol; CAS-RN:[7087-68-5])was 

added and eixtuewassredfor 90ria 500 ° The reaction mixtue as 

concentrated unde edce ressueheresdue pufedby flash chratogaphy 

(siicage dchorrethane /thyl acetategadi t 34.0 ng (26 % yield) of the 

15 titleconpound.  

LC-MS (Method 2): R = 1.16 min; SESpo m/z = 522 [M+H]* 

'H-NMR (400 MHz, DMSO-d6) 5 [ppm]: 1.153 (0.44), 1.171 (0.85), 1.189 (0.41), 1.986 

(1.49), 2.518 194)2, 523 (129), 3.332 (16.00), 4.890 (3.00), 7.304 (0.99), 7.325 (1.09) 

7.642 (0.93), 7.836 (1.16), 7.858 (1.03), 8.347 (1.94), 8.350 (2.07), 11.993 (0.43).  

20 Internediate 40 

4-chloro-8-iodo-2-(rethylsulfanyl)pyazoo[1,5-a][1,3,5tazne 

94



WO 2023/135057 PCT/EP2023/050208 

CI 

N~ N-N 

H 3C,95  N 

To a mixture of 8-iodo-2-(methylsulfanyl)pyrazolo[1,5-a][1,3,5]triazin-4-ol(Intermediate 

5,7.0g,22.7 mmol)inphosphorusoxychloride (70 mL) was added N,N

dimethylaniline (8.6 mL, 68mmol; CASRN:[121-697])in one portion. The reaction 

5 mixture wasstirred at 100°for 2 h. The reaction mixture wasconcentratedunder 

reduced pressure to givea residue. The residuewas diluted withwaterandextracted 

with ethyl acetate. The organicphase was washed with brine, driedover anhydrous 

sodium sulfate and filtered. The filtrate was concentrated and purifiedby column 

chromatography on silica gel (200-00 mesh,petroleum ether: ethyl acetate=40: 1) to 

10 give60 g(81 % yield)ofthe title compound as a yellow solid.  

Intermediate 41 

8-iodo-2,4-bis(methylsulfanyl)pyrazolo[1,5-a][1,3,5]triazine 

H 3C, 

N- N'N 
H 3C'S N 

To a solution of 4-chloro-8-iodo-2-(nethylsulfanyl)pyrazolo[1,5a][13,5]triazine 

15 (Interediate40, 9.98 g, 30.6 mmol) in tetrahydrofuran (200 mL)was addedsodium 

rmethanethiolate (2.62g,90% purity,33.6rnrnol; CAS-RN:[5188-07-8]). The mixture was 

stirred for 16 h at roo temperature.Sodiummethanethiolate(952g, 90 %purity, 122 

mmol; CAS-RN:[5188078]) wasaddedandthemixturewasstirredfor 3 days atroom 

temperature. The rixture was concentratedand waterwasadded.The precipitatewas 

20 isolated by filtration to give 7.01 g (66 % yield) of the title compound.  

L-MS(Method1):R=1t33 min; MS (ESipos): m/z = 339 [M+H]* 

'H-NMR (400 MHz, DMSO-d6) 6 [ppm]: 2.518 (1.43), 2.523 (0.97), 2603(1600),2668 

(15.72), 307(649).  

Intermediate 42 

25 2,4-bis(methylsulfanyl)-8-(trifluoromethyl)pyrazolo[1,5-a][1,3,5]triazine 

95



WO 2023/135057 PCT/EP2023/050208 

H 3C, 

N N 

H 3C, N 

F 
F F 

To a suspension of 8-iodo-2,4-bis(methylsulfanyl)pyrazolo[1,5-a][1,3,5]triazine 

intermediatee 4.65 g, 13.8 nol) and copper() iodide (10.6 g, 55.0 nmol; CAS

RN:[7681-65-4]) in NN-dimethylformamide (87 mL) was added methyl 

5 difluoro(fluorosulfonyl)acetate (7.0 mL, 55.0 mmol; CAS-RN:[680-15-9]) atrt under an 

argon atmosphere. The reaction mixture was stirred at 800 C for 20 h. Methyl 

difluoro(fluorosulfonyl)acetate (3.5 mL, 22.5 mmol; CAS-RN:[680-15-9]) was added and 

the mixture was stirred for 24h at80 and3 days at room temperature. Thereaction 

mixture was concentrated and the residuewaspurified by column chromatography(silica 

10 gel, hexane/ dichloromethane ethyl acetate gradient) to give 2.85 g (72% yield) of the 

title compound.  

LC-MS (Method 2): R= 1.35 min; MS (ESIpos): m/z = 281 [M+H]* 

'H-NMR (400 MHz, DMSOd6) 6 [ppm]: 2.518 (0.74), 2.523 (0.50), 2.603 (16.00), 2.693 

(15.54), 8.622(265).  

15 Intermediate_43 

benzyl({5-[4-(trifluoromethyl)phenyl]-1H-iridazol-2-yl}methyl)carbamate 

F 
F 
F 

N 

O -
H 

0 

N-(benzyloxy)carbonyl]glycine (1.00 g, 4.78 mmol) and caesiumcarbonat (779 mg, 2.39 

mmol; CAS-RN:[534-17-8]) were provided in N-methyl-pyrroidinone (10 mL) and stirred 

20 for 1 h at rt. 2-Bromo-1-[4-(trifluoromethyl)phenyl]ethan-1-one (1.28 g,4.78 mmol) was 

addedandthe mixture was stirred for 30 min at rt. Afterwards xylene(30mL) and 

ammonium acetate(921g, 120 mmol; CAS-RN:[631-61-8]) were added and the mixture 
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was stirred for 9 h at 120 °C. The reaction mixture was diluted with ethyl acetate and 

washed with a saturated aqueossolution of sodium caboate The ganic phase was 

dedover anhydroussodu suatfiltered and cocetraedtogvea de product.  

Teresidue was stirredidchortaneTercptatewa coectedby ltration and 

5 dried to give 284 rg (16 % yied ofe title compound.  

LC-MS (Method 1): R = 1.00 min; MS ESneg): r/z = 374 [M-H]

H-NMR (00MHz, DMSOd6) [pprn]: 2.518 4.78), 2.523 (3.22), 4.269 (6.00), 4.283 

(627)506204 506 (1600), 7.257 (063 7. 0 (088)73 (1 56)7.326 (1.78), 

7336 143 34 28)7366 (11.50), 7.3778.92) 7.46 0.42 7656 485), 7.677 

10 (5.70), 7.713(436) 7.719 (4.5), 7.731 (0.63), 7.752 (0.68) 7.792 (0.98), 7.806 (1.89), 

7.820 (0.98), 7.848 (0.52), 7.941 (498)7.962 (4.33), 12.148 (1.48).  

Inlterimediate4 

1-{5-4(tifuorety)phenyl]-1H-imidazol-2-yl}methanarine hydrogen Ibrode 

F 
F 

F BrH 
BrH 

N 
IN / 
H N H2 

15 benzyl ({5-[4-(tfuorornety)phenyl]-H-inidazol-2-yl}rnty)carbate(Intermediate 

43284mg,757 rno asstied in a solution of hydrogebrorde32% puty CAS 

R :[10035-10-6])acetic cd er night at rt. The reaction rnxture wa Cocentrated, 

toluene was added andthe ixtre was concentrated. The esdue was stirred i toluene 

and the precipitate was coected byfraioad dried undereducepss ea50C 

20 to give 277 rg (91 yedoftett compound.  

LC-MS (Method 1): Rt = 0.76 [nSn (ESipos): rn/z 2 4 2 [M+H]* 

'H-NMR (400 MHz, DMSO-d6) [ppm]: 1.9(0 02 2.295 (1.25), 2336074), 2.518 

(11.19), 2.522 (7.52), 2.678 (0.77), 4.040 (3.45), 4.177 (8.60), 4.705 (0.40), 7.770 (10.82), 

7.790 (13.15), 966 (16.00), 7.991 (14.25), 8.011 (11.50), 8.411 (4.83).  

25 Intermediate_45 

2(methysfnuy-8trif urinethyl)- N-({5-[4-(trfroth enyl]-1H-rdo-2

yl}rethyl)pyrazoo1,5a][1,3,5]triazin-4-amine 
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F F 
F 

H N N 

NH 

N- N'N 
H 3C,,,N 

F 
F F 

2,4-bis(methylsulfanyl)-8-(trifluoromethyl)pyrazolo[1,5-a][1,3,5]triazine(Intermediate_42 

159 mg,569 pmol)wasdissolved in acetonitrile (5 mL). 1{5-[4-(trifluoromethyl)phenyl]

1H-imidazo2-yl}methanamine hydrogen bromide (Intermediate 44,275g, 62 pmol) 

5 and NNdiisopropylethylamine (400pL, .3 mmol; CASRN:[708785]) wereadded and 

the mixture was stirred for 3 h at reflux. 2-bis(rethylsulfanyl)-8 

(trifluoronethyl)pyrazoIo[1,5-a][1,3,5]triazine (Intermediate 42,20mg, 71 pmol) was 

added and the mixture was stirred for 3 h at reflux. Thereactionixturewas diluted with 

waterandextractedwith ethylacetate.Th combinedorganiclayerswereconcentrated 

10 to giveacrudeproduct.Theresiduewas purified by column chromatography (silica gel, 

dichloromethane ethanol gradient) togive310mg ofthetitl compound.  

LC-MS (Method 2): Ri = 1.41 min; MS (ESIpos): r/z = 474 [M+H]* 

'H-NMR (400 MHz, DMSO-d6) 6 [ppm]: 0.884 (0.41), 0.902 (0.82), 1.035 (1.06), 1.052 

(2.55), 1.070 (1.35), 2.065 (1.12), 2.084 (1.40), 2.454 (0.72), 2.469 (16.00), 2.518 (2.00), 

15 2.523 (1.28), 4.810 (6.26), 5.758 (0.40), 7.665(1.69), 7.685 (1.97), 7.765 (1.54), 7.941 

(1.68), 7.961 (1.42), 8.505 (4.32), 12.128(0.44).  

I!ntermlediate_46 

hesulfonylIh-N-({5-[i r yl ]-1H-imidazol-2

yl}rethyl)pyrazolo[1,5-a][1,3,5]triazin--amine 
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F F 
F 

H N N 

N H 

N N'N 
H 3 C 

OS N 
0 F 

F F 

2-(methylsulfanyl)--(trifluororethyl)-N-({5-[4-(trifluoromethyI)phenyl]-1Himidazol-2

yl}methyl)pyrazolo[1,5-a][1,35]triazin-4anine (Intermedate 45,300rg,634pnol) was 

provided in dichlormethane (5 mL), cooled to2 C,CPA (426 mg, 77% purity, 1.90 

5 mmol; CAS-RN:[93714-4]) was added and the mixture was stirred for 20 h at rt. The 

reaction mixture was diluted with a saturated aqueoussodiumthiosulfate solutionand 

stirred for 1 h at rt. The phases wereseparated andtheaqueousphasewasextracted 

withdichlormethane. The combined organic layerswereextracted witha saturated 

aqueous sodium thiosulfatesolution, with a saturated sodium hydrogen carbonat solution 

10 and washedwithasaturatedaqueoussodiun chlorid solution. The organic phasewas 

filteredoverahydrophobicfilterand concentrated.Theresiduewas purified bycolumn 

chromatography (silicagel, dichloromethane ethanol gradient)to give 205 g (38 % 

yield) of the titlecopound.  

LC-MS (Method2): R = 1.05 min; MS (ESpos): m/z =506 [M+H]* 

15 H-NMR (400 MHz, DMSO-d6) [ppn]: 1.103 (16.00), 2.518 (0.64),2.523 (0.42), 3.073 

(5.25), 3.345 (1.04), 7.547 (0.63), 7.695 (0.47), 7.698 (0.41), 7.892(0.48),7.896(0.45), 

7.902 (0.64), 8.821 (0.40).  

Intermediate 47 

benzyl({5-[4-(trifluoromethoxy)phenyl]-1H-imidazol-2-yl}methyl)carbamate 

99



WO 2023/135057 PCT/EP2023/050208 

F 0 

F
IF 

N' 
H __ _ 

0 

N[(benzyloxy)carbonyl]glycine (1.00 g,4.78 mmol) andcaesiurncarbonat (779 mg, 2.39 

mmol; CAS-RN:[53417-8]) were dissolved in N-rethypyrrolidinone (10mL) and stirred 

for 1 h at rt. 2-bromo-1-[4-(trifluoromethoxy)pheny]ethan-1-one (1.35 g, 4.78 mmol) was 

5 added and the mixture was stirred for30 mn at rt.Xylene (30mL) andammoniumacetate 

(921g,120 mmol; CAS-RN:[63161-8]) were addedandthemixturewas stirred for 18 h 

at 1200C.The reaction mixture was diluted with ethyl acetateand washed with a 

saturated aqueous sodium carbonate solution. The organic phase was washed with 

saturatedaqueous sodium chloride solution, dried over a hydrophobic filter and 

10 concentratedtogive a crude product. The residuewasstirredinmethytertbutylether.  

The precipitate was collectedby filtration and dried togive 954 mg(48%yield)ofthetitle 

compound.  

LC-MS (Method 2): Rt = 1.23 min; MS (ESpos): m/z = 392 [M+H]* 

'H-NMR (400 MHz, DMSO-d6) [ppm]: 2.206 (0.74), 2.327 (098), 2.332 (0.72), 2.518 

15 (3170), 2.523 (2.27), 2669(099),2.673 (072), 2729(042),822 (0.41), 2.888 (0.53), 

.535(3.66),3.551(.67),4.255(6.38), 4.270 (6.54), 5.023 (7.43), 5.061 (15.25), 7.003 

(0.76),7(0.(0.78),7298 (6.11),7.319(7.04),7.343(2.77),7.355(11.59),7.364 (16.00), 

7.374 (10.86), 7.578 (5.30), 7.778 (1.12), 7.793 (1.89), 7.807 (1.08), 7.833 (5.51), 7.855 

(5.05), 12.049 (1.51).  

20 1ntermedate_48 

1-{544-(trifluoronethoxy)phenyl]-1H-imidazol-2-yl}methanamine hydrogen bromide 

IF BrH 

FIN BrH 
N 
H N H 2 

benzyl ({5-4_-(trifluoromethoxy)phenyl]-1H-imidazol-2-yl}nethyl)carbamate 

(Itermediate_, 950 mg, 2.43 mol) was stirred with a solution of hydrogen bride 
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(6.0 nL, 32 % purity, 35 mmol; CAS-RN:[10035-10-6]) in acetic acid at rt for 22 h. The 

ractio nxture was concentrated, touere was added and the mixture was 

oncenated T residue wasstirred in rehy -tert-butylether. Theorecptatewas 

colectedby tati ashedwith methyl-ert-butylether and dried undrreduce 

5 pressure to give 90 mg(91 yield) of the tie cornpound.  

LC-MS (Method 2): R = 0.95 in; iIMS (ESeg) rz = 256 [M-H]

H-NMR (400 MHz, DMSO-d6) 6 [ppr]: 1.101 (9.83), 90045)1938 (0.52), 2.518 

(3.76), 2.523 (2.31), 2.848 (06 3.071 (3.25), 3.482 (48)3.496 (388)3.511 (3.85), 

3.525 (1.5 4.221 (5.85), 7453 (6.45), 7.474709 775 (092) 7888 (2.42), 7.895 

10 (16.00), 7900 (561), 7.912 (5.92), 7.917 (14.80), 7.930 (7.51), 8.454 (2.95).  

Intermediate 49 

2-(rnethylsufany)-N-({54-tfuooretoypey]-1H-imidazo-2-yl}methyl)-8

(trifluoromety)yrazolo[1,5-a[1,35]riazin-4arnine 

F 

F F 

H N N 

SNH 

N N'N 

H3C'S N 

F 
F F 

15 2,4-bis(methylsulfanyl)-8-(trifluoror ethyl)pyrazolo[, 5-a][1,3,5]triazine nterrediate 4 , 
265 mg, 9 4 5 prol) waspoided in acetonitrile (6 . {5[riuororethoxypenyl]

1H-imdazol2-yl}methanami ydrogen bromide (Intermediate 48 475 rg, 1.1 mmol) 

and NN-diisopropylethyl e 66 pL,3.8mmoI;CAS-RN[7087-68-5] weeaddedad 

the mixture was stirred for 21 h at reflux. 2,4-bsethys fanyl)-8

20 (trfluoromethyl~pyrazolo[1,5-a][1,35]tazne Intermediate_423rg 189prno)wa 

added adstirred for 5 h at reuxThe reaction mxtuea iluted wtwaterand 

exaedwith ethyl acetate Thecbined organic ayes weewashed wi saturated 

aqueos sod chloride solutondried over a hydohobic itr aId concentrated to 
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givea crude product. The reside was purified by column chromatogapy(sica gel, 

dichororetae eta gradent)Tcorbned fractions westrre ineyte

butyletherThpecptatewaseovedbyfiltration and the tatewasccetratedad 

dedunde educepessure to gv403 mg (73 % yield of thetitl copo id.  

5 LC-M Metod 2): R = 1.38 rin; MS (ESpos) z = 490 [M+H]* 

1H-NMR (400 MHz, DMSO-d6) [ppn]:1 103 (16.00), 2.456 (0.36), 2.470 (8.62), 2.518 

(1.05), 2.523 (0.68), 3.073 (5.39), 4.016 (0.20), 4.797 (3.07), 7.305 (1.30), 7.325 (1.42), 

7.627 (1.34), 7.835 (2.07), 7.857 (1.85), 8482(0.20), 8.506 (2.53), 9.661 (0.47), 12.019 

(0.56) 

10 Intermediate 50 

2-(methaesucry)- -[4-(trifluororetoxy)py-1H-irrdazol-2-y}rnethy-8

(tflorrtypyrazolo[1,5-a][1,3,5]triazn-arne 

F 

O 
F F 

HN N 

NH 

N N' N 

H13C 
~S N 
0 F 

F F 

2-(rnthylsulfanyl)-N-({5-[4-(triflurrnethoxyphiy]1H -dazo-2-yl}ehy1)-8

15 (trifluorrhpyrazolo[J,-a][1,3, t a anentermediate 400 mg, 687 

prno)wasdissolvdndicornetae(6 m, cooledto2 CmCPBA(462 ng, 77 % 

prity,206 o CAS-RN:[9374] was addedad the tuewstrred for 23 h 

at rt. The reaction mixtu wasdluad wi saturated auoussodiurn thiosufate 

solution and stirred for 1 h at r The pcipitate was roedbyfiration. The phasesof 

20 the fltratew sepaatedan theaquous pasewas extracted wI dichorethane.  

ecombinatadorganic layeswerexractedwithasatuatdaqueos sodiurn 

thioufate soltowhasaturatedaquo sour hydogn cab atesouto and 

washedwiasaturatedaqueous sodiu chloride solution. T organic phase was 
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filteredea hydrophobic filter and concentrate. The residue was purified by column 

chraograpyslicage dichorometae eao gradient) to give 186 mg (66 % 

puty, 34 edof the title compound.  

LC-MS (Method 2): Rt 1.03 min; MS (ESipos): n/z 522 [M+H]* 

5 Intermediate 51 

ethy4-tfoornethybenzene-1-carboxiidate 

F 
F F 

HN O CH 3 

4-tioroethy)benzonitrile (1.00 g, 5.84 mo CAS-RN:[455-18-5 was provided in 

ethaol rL), cooled with an ice-bath, aceycde (2.9 mL, 41 mmol; AS-RN[75

10 36-5]) was addeddropseThe mixture was starred over night at rt and 90 rin at 50 °C.  

T eactoixtue was poured into waterand the pecpitate was emoved by 

fitratin. The filtratewas neutralized wth sodi bcarborat andextracted with 

dichlormethane. The organic layer was dred er sodiu sulfate, ftered and 

coiceitated he resduev as sirred in hexae ade precipitate was removed by 

15 traonThe ate was puifiedby column chroratograp (silica gel, dic oroethane/ 

ethyacetategradient) to give 533 rg (42 %yId thettlecompound.  

LC-MS (Method 1): R = 0.86 min; MS (ESipos): rnz 218 [M+H]* 

1H-NM I400 MHz, DMSO-d6) 6 [ppm]: 1.312 (7.33), 1.320 (1.77), 1.330 (16.00), 1.337 

(3.67), 1.347 (7.38), 1.355 (1.71), 2.518 (1.06), 2.523 (0.76), 4.084 (0.40), 4.102 (1.25), 

20 4.119 (1.23), 4.240 (2.17), 4.258 (6.84), 4.275 (6.76), 4.292 207), .81), 810 

(0.95), 783 3.04), 7.825 (3.3), 7.845 (4.33), 8.019 (3.2 8021(407), 8.041(336) 

8.043 (2.79), 8116 (0.87), 816(075), 8.347 (0.49), 9.24 (390) 

Intermediate 52 

tert-butyl ({5-[4-(tfIoroethy)henyl]-4H-1,2,4-tazo3-y,}rethycarbamate 

103



WO 2023/135057 PCT/EP2023/050208 

F 
F F 

H N N 
N 

IN H 
O CH3 

CH3 

ethyl 4-(trifluoromethyl)benzene-1-carboxiidate (Intermedate51,100 mg, 373 pmol) 

was dissolved in acetonitrile (3 mL), terbutyl (2hydraziny-2oxoethyl)carbamate (70.6 

rmg, 373 pmol) was added andthe mixture was stirred over night at 50 C and for 16 h at 

5 105 °C. The reaction mixture was evaporated and purified bycolumn chroratography 

(silicagel, dichloromethaneethanol gradient) to give119 g(93 % yield) ofthe title 

cornpound.  

LC-MS (Method 2): Rt = 0.88 min; MS (ESIpos): m/z = 343 [M+H]* 

1H-NMR (400 MHz, DMSOd6) 6 [ppm]: 1.035 (0.94), 1.052 (2.01), 1.070 (1.04), 1.285 

10 (0.46), 1.400 (16.00), 2.518 (2.67), 2.523 (1.77), 2.673 (0.43), 4.282 (1.58), 4.296 (1.52), 

5.759 (0.44), 7.454 (0.44), 7.828 (1.72), 7.848 (1.91), 8.173 (2.38), 8.194 (2.06).  

Intermediate 53 

1-{5[4-(trifluoromethyl)phenyl]-4H-1,2,4riazol-3yl}methanamme 

F 
F F 

HN N 

NH 2 

15 tert-butyl ({5-[4-(trifluororethyl)phenyl]-4H-1,2,4-triazol-3-yl}rnethyl)carbarnate 

(Intermediate 52,117 mg, 342 pmol) was dissolved in methanol (1.4 mL). A solution of 
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HCI in doxane (850 pL, 8 mmol 4M; CAS-RN:[7647-01-0]) was added and temixture 

was strreder ni at rt.Te eacio mixture was coneated, he sidu was 

provided dic ormethane tetyaiie (1 r was added the rrxture was 

Contracted Th residue wa purified by column chromatoraphy (silica gel, arino 

5 phase, dichoromethane / ethanol gradient) to give 77.0 mg (93% yield) of the title 

compound.  

LC-MS (Method 2): R 063 in; S(ESpos): m/z = 243 [M+H]* 

1H-NMR (400 MHz, DMSOd6 [pm]: 1.232 (0.42), 2.5836 222 (3.49), 2.673 

(0.89), 3.874 (16.00), 7.807 3.11), 7.827 (3.43), 8.179334 8199(296 8.201 (2.50).  

10 Intermediate_54 

2-(methylsulfany)-7-(trifluoroety l)-N-({5-[4-(trifluorornethyeyl4H-1,2,4azo-3

yl}methyl)ii dazo[2,1-f][1,2,4]t'iazin-4-amine 

F F 
F 

HN ~N 

NH HNN 

N -N 

H3C,S 'N / 

IF 
F F 

2,4is(rethysufayL-7-(trifluoomethy dazo[2 ,1-][1,2, iazine Intermedjate32, 

15 75.0 mg, 268 and 1{5-[4-(trfl oromethypheny]H--1,2,4-triazol-3

yl}rethanan eIntermedate537.3 rg, 294 pmol) wee prode iaceoitrile (5 

rL). N,N-disopopyletyane190 pL, 1.1 mol; CAS-RN:[7087-683-]) wasaddedad 

the mixture s d for 2 h at 150 C, for 2 at 160 C and for 1a80 C in a 

microwave. The prectate was collected by fitaiand washed with acetoiteto give 

20 65.0 rg (51 % yield) of the title compouid.  

LC-MS (Method 2): R = 1.02 min; M(ESos rz = 475 [M+H] 
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IH-NMR (400 MHz, DMSO-d6) 5 [ppm]: 2.332 (0.40), 2.416 (16.00), 2.518 (2.28), 2.522 

(1.49), 2.673 (0.41), 4.886 (4.44), 7.823 (2.32), 7.844 (2.57), 8.118(286 8121 (2.97), 

8.173 288)8193 (2.47) 

I!ntermnediate 5 

5 2-rnethaI esu nyl)-7-(trifluoromethyl)-N-({5-[4-(trifl uororethyl)phenyl]-4H-1,2,4-triazol

3-yl}rethy) ndazo[2,1-fl[1,2,4]triazin-4-arine 

F F 
F 

-N 

N N 

H 3C, N 

O O F 
F F 

2-(methylsufay-7-(trifluoromethyl)-N-({5-[4-(trifloronethy)phenyl]-4H-1,2,4-triazo-3

}retirdazo2-f[1,2,4]triazin-4-amine Intermedate 5460.0 mg, 126 prol) was 

10 r idedin dchloromethane (3.0 m, cooled wha wate-bath, mCPBA (113 rg, 77 % 

purty 06 o CAS-RN:[937-14-4] waaddedandhe mixture was stirred ernight 

atrtThereacom ewas dilutedwt ethyaeate and extracted ith a sauted 

SsodimbIcarboate solution. The ogacayer was dedoera hydophobc 

fierad evaporated. The crude product was purified by column chromaography (silica 

15 ge , amn Phase, dichloror etae /ethanolgadet togive 620mg (97 %yield) ofthe 

title compound.  

LC-S (Method 2): R 084rin; MSESipos): m/z 507 [M+H]* 

1H-NMR (400 MHz, DMSOd6 [pr: 0.904 (0.41) 1 052 (0.52), 2.518 (3.63), 2.522 

(2.40), 3.313 (16.00), 3.330 73), 3.390 (0.61), 4.986 (3.13), 5.758 (0.56), 7.830 (1.71), 

20 7.851 (1.94), 8.173 (2.32), 8.193 (2.01), 8.360 (2.02), 8.362 (2.14).  

Intermediate 5 

beIzyl {56-(trifluoomhypyidin-3-y]-1-iidazo2-yl}rethyl)cabarate 
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F 
F:) 

F 

N 

H H 

O 0 1 0 

N(benzyloxy)carbonyl]glycine(1.50 g, 7.17 mmol) and caesiuMcarbonat (117 g, 3.59 

mmol; CAS-RN:[534-178])were dissolved in N,N-diMethyformamide (13m L)and stirred 

for 1 h at rt. 2-broro-1-[6-(trifluoromethyl)pyridin-3-yl]ethan1-ne (1.92 g, 7.17 mmol) 

5 wasadded and themixture was stirred for 30 min at rt. Afterwards xylene (45 L)and 

amroniu acetate (18g, 179 mmol; CAS-RN:[631-61-i]) were added and the ixture 

was stirrd for 19 hat 120 °C. The reaction mixture was diluted with saturated aqueous 

sodium bicarbonate solution. Theaqueous layer was extracted with ethyl acetate.The 

combined organic layerswere washed withasaturatedaqueoussodiumbicarbonate 

10 solution and asaturatedaqueoussodium chloride solution,filteredoverahydrophobic 

filter and concentrated togive a crude product. The residuewasstirredin methyl-tert

butylether. The precipitate was removed by filtration. The filtratewas purifiedbycolun 

chroatography (silicagel, dichloroethane ethanol gradient)to give27mg (11 % 

yield) of the titlecompound.  

15 LC-MS (Method2):R1 = 1.07 min; MS (ESIpos): m/z =377 [M+H]* 

Intermediate 57 

1-{5[6-(trifluoronethyl)pyridin-3-yl]-1H-imidazol-2-yl} ethanamine 

F 

F N 
IF 

N' 
H NH2 

benzyl ({5-[6-(trifluoroethyl)pyridin-3-yl]-1H-irmidazol-2-yl}methyl)carbamate 

20 (Intermediate_56, 275 mg, 658pmol) was stirred with a solution of hydrogen bromide 

(5.0mL, 32% purity, 29 mmol; CAS-RN:[10035-10-6]) in acetic acid for 22 h at rt. The 

reaction mixture was concentrated, toluene was added and the mixture was 

concentrated. The residue was stirredin methy-tertbutylether. The precipitate was 
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collected by filtration, washed with methyl-tert-butylethe, dried and purified purified by 

column chrora gaphy sica gel, amino phase, dchoroetaetanol gradient) to 

ve 980 mg (57% yield) e ite compound.  

LC-MS (Method 2): R = 0.76 min; MS(ESipos): m/z = 243 [M+H]* 

5 1H-NMR (400 MHz DMSO-d6) pr 1.226 (044), 1.792 (0.45), 1.884 (1.47), 1.953 

(2.27), 2.080 96, 2332(1.1, 258 (6.94), 2.522 (4.26, 2.711 (1.16), 2.778 (2.12), 

2.9 (3.01), 3.161 (2.07), 3.624 (6.36), 3.639 (7.52), 3654665 3668(380), 3.741 

(2.06), 3.931 (0.90), 4.157 (4.95), 4.209 (0.75), 4.224 (0.71), 4478346 4923.47), 

6.997 (1.44), 7.125 (1.48 7.252 (1.41), 7.872 (0.41), 7887224 7.908 (39), 7.928 

10 (3), 7.948 (5.75), 7.975 (2.32) 7.995 (2.53), 8.011 (2.3 026 (1.79), 8.031 (1.94), 

8.043 (16.00), 8.090 (0.42), 8.128 0.87), 8.169 (0.54), 8189(0.48 8.364 (3.81), 8.368 

(386)838 8 8388429)8473(063 8623 8880.59), 8.978 (0.77), 

8993148)9008(0.78 9.19050 9 .36 9.84(5.22 

natvely in a first batch tert-butyl [(brm H-indazol-2-rethy]carbamate 

15 intermediate e 74707 rmg, 2.56 rnol), 5-(4,4,55-tmethyl-1,3,2ioxabooa2-y)

2tluorethyl)pydie (839 mg, 3.07 rmol; CAS-RN:[1218790396] adpotass im 

carbonate (1.06 g, 7.67' rmol) were provide in 1,4-dioxane (15 mL) and water(5rL.  

1,1-Bidipheylphosph'no)rroceepaad ') chloride (187 mg, 256 pmol; CAS

RN:[72287264]) w addedTe xtuewaflushed with argon and stirred for 1 h at 

20 130 °C in a micowve A second bath ftert-butyl [(5-brorn--dazo-2

yl)rey!arbarnjtermedate7 rng, 2.19 mrol), 5-(4,4,,ttmet 1,3,2

doxaborolan--yl)-2-tluoronehypyridine (718 mg, 2.63 mol; CA-RN:[1218790

396]) and potassium arboate 908 ng, 6.57 r11) weredssoved in 1,4-doxae 

(15 rL and water (5 m). 1,1'-Bis(diphenyphophio)ferroceepaladium(II) choice 

25 (160 ng, 219 pmol; CAS-RN:[72287-26-4]) was added. The mxtue was flushedv ith 

agon and stirred or' 1 h at 130 °C in a microwave. The two reaction mixtures were 

corbedcocetrated adstirred i a mixture of dichlororetae ad ethanol. The 

peciptae wa eoved by filtra The fate wacctrated adpufied bycolurn 

chratography (silica gel, ainophase dIchlormethane / ethyl acetategadet) to give 

30 1340 mg of tert-butyl ({5-6(trifluoro methyl)pyrdi n-3-yH]-1H-imidazol-2

yl}methyl)carbaate 

LC-MS Method 1): R = 0.89 min; MS (ESIpos): r/z = 343 [M+H]* 

To tert-buty ({5-[6-(i luoroetypyridin-3-yl-Hmidazo2-yl}nethycrbaate 

(1.33g, 3.89 mnol) i ethanol (16L was added soto ofHC in 1,4oxae 

35 (9.7 mL, 4.0 M, 38.9 mro CAS-RN:[7647-01-0]). The mixture was stirred for 16h atr 
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The reaction rnixture was concentrated and stirred with dichloromethane. The precipitate 

was clecd by filtration to gie96 mg of the title compound as a crudeoodct 

Iy rge chloride saltwh was usedwithout f prification.  

Intermediate 58 

5 2-etysly-7-(trifluoronethyl)-N-({5-[6-(trifluromethypydn-3-yl]-H-inidazol

2-yl}me y ndaz[2, f]2]trazin-4-amine 

F F 
F 

N 

NH 

N N 

S N F 

- F 
F F 

2,4-bis(methylsulfanyl)-7-(trifluoromethy)daz[21][ 24]tazie (Interme ate32, 

99.9 mg, 357 umol) and -{5 6tfureth)ridin-3-yl]-1 dazo-2

10 yl}methanarnie Intermediate 57, 95.0 rg, 392pr wee provided in acetontrile 

(3 rL). N,INdsoprpyehyamine (250 pL, 1.4 mr ASRN[708-8-5])w added 

and the mxure assured or 2 h at 150C in arcrowaveTe reactomxurewas 

diluted withwatr The prectate wascollectedbyfItratin washed ithwat and 

stirred in methyl-tert-butyethe a 50 °C. The precipiate was cected byftration, 

15 washed with methyl-tert-butyLethe d driedgve64.0 mg (34 % yield) of the title 

compound.  

LC-MS (Method 2): Rt = 1.25 min; IMS (ESipos): r/z = 475 [M+H]* 

M (400 Mz, DMSO-d6) [pp]: 1.102 (0.32), 2.073 (062)2.323 (0.34), 2.327 

(0.48), 2.331 (0.35), 2.440 (16.00), 2.452 (1.21), 2.461 (0.34), 2.518 (2.28), 2.523 (1.45), 

20 2.579 0.23), 2.65 (040) 2.669 (056) 2.673 (0.38), 4.816 (4.71), 5.094 (0.25), 5.931 

9 7844 (1.26 7.865 (1.39), 701 (1.92), 7.933 (0.17), 8.104 (3.00), 8.106 (3.13), 

8.146 (0.20), 8.34(08 8334 (080)9.124 (1.66), 9.731 (0.23), 12.231 (022) 
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Itermiediate 59 

2(netharesufoy)-7-(trifluomety)-N-({5-[6-(trifluoromethyl)pyridin-3-y]-1 H

imidazol-2-yl.methyl)imidazo[2,1-f][1,2,4]triazin-4-amine 

F F 
F 

N 

H N N 

N H 

H 3C, , ~S N 
0'-11 

o F 
F F 

5 2-(nethylsu fanyl) -7- (trifluorothyl)-N-({5-[6-(trfuorornethylpydin- 3-yl]-1H-irnidazol

2-yY}mey)rnidazo[2,1-f[24]triazin-4-ari ntemedate58600 mg, 126 pmol) 

was p Ided in ormethae2 L)cooledto 2 , CPBA (6 ng, 77 % purity, 

379uol CAS-RN:[937-14- wasadded adthe rixturewasstrd for 20 h at rt. The 

reaction mixture was diluted with asodurn thiosulfatesou (0 aq) and stirred for 

10 1 h atrt. The layers weesepaatedandtheaqeouspase wasextratewit 

dichlorrmethane. Thecombinatedaoganiclayesweeextacted withasdumrthoslfate 

soutio(50 aq i a sa rated aqueous sodu hydoge carboinatesoutio and 

washed wiasaturated aqueous sodium chloride solution. The organic phae was 

fitered over a hydropobic filter and cncentrated togv 62.5 g of the title compound 

15 whichw used it further puricaton.  

LC-MS (Method 2): R= 1.07 rin; MS (Ekipos): r/z = 507 [M+H]* 

ntermediafte 60 

benzy {[54nethoypeiy) H-indaz 2yl]etl carbonatee 
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H 3C' N 

N 
H H 

O -

0 

N(benzyloxy)carbonyl]glycine (1 50g,7.17 mrol) and caesiu carbonate (1 17 g, 3.59 

mmol; CAS-RN:[53417-8]) were dissolved in N,N-dimethyformamide (15nL) and stirred 

for 1 h at rt. 2-brto-1-(4-rhnyl)ethan-1-one ( 7.17 ol) was added 

5 andthemixture was stirred for 30min at rt. Afterwards xylene (45 mL) and ammonium 

acetate(921 g, 120 rnmol; CAS-RN:[631-61-8]) were added and the mixture was stirred 

for 19h at 120 °C. The reaction mixture was diluted with asaturatedaqueous sodium 

bicarbonate solution. The aqueous layer was extracted with ethylacetate. The 

combinatedorganic layers were washedwith saturated aqueous sodium bicarbonate 

10 solutionanda saturated aqueous sodiumchloride solution,filteredoverahydrophobic 

filter and concentratedto give a crude product. Theresiduewas stirred in methytert

butylether. The precipitate was collected by filtration, washedwith methyl-tert-butylether 

and purified by column chromatography (silica gel, dichloromethane ethanol gradient) to 

give1.28g(48 %yield)ofthetitle cornpound.  

15 LC-MS (Method2):R= 1.05 mn; MS (ESIpos): m/z = 338 [M+H]* 

1H-NMR (400 MHz, DMS-d6) [ppm]: 2.332 (0.22), 2.518 (0.99),523(0.64), 2.819 

(0.31), 2.931 (0.24), 3307(0.24), 3384 (0.19), 3.747 (16.00), 3.764(00), 3.798 (0.23), 

3.840 (0.83), 3.848 (0.30), 4.236 (2.90), 4.251 (3.02), 5.028 (0.26), 5.059 (6.02), 6.880 

(2.99), 6.903(3.17), 6.949 (0.50), 6.970 (0.51), 092(0.19), 7.114 (0.31),7122(0.42), 

20 7.270(0.37), 7.290(0.36), 7.302 (0.57), 7.312 (0.92),7.323(1.06), 7333(0.86),7.343 

(0.82), 7.363 (8.48),7374 (5.26), 7.543 (0.48), 7.565 (0.47), 7.644 (2.52), 7.665 (2.46), 

7.749 (0.47), 7.763 (0.87), 7.777 (0.45), 8.128 (0.16), 9.202 (0.27), 11.851 (0.72), 12.184 

(0.18).  

Intermediate 61 

25 1-5-(4rethoxyphenyl-1H-imidazo-2 -yl]methanamine hydrogen bromide 
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BrH 

H 3C' N BrH 

N/ 
H N H2 

Benzyl {[5-(4-methoxyphenyl)-1H-imidazol2-yl]methyl}carbamate (ntermediate 0 

1.28 g, 3.79 mmol) wasstirredwith a solution of hydrogenbroide(50mL,32%purity, 

29 mmol;CAS-RN:[10035106]) in acetic acid for 23 h at rt. The reaction mixturewas 

5 concentrate, toluenewasaddedand the mixture was concentrated. Theresidue was 

stirred in ethy-tertbutylether.The precipitate wascollected byfiltration, washedwith 

methyl-tert-butylether and dried under reduce pressure to give 1.37 g (93%yield)ofthe 

title compound.  

LC-MS (Method 2): R =068 mn; MS (ESIpos): m/z =204 [M+H]* 

10 1H-NMR (400MHz, DMSO-d6) [pp]:1905 (6.34), 332(074), 2.518 (4.59), 2.522 

(287), 888 (096), 2933 (139),3622(15), 3696(20), 3.745( ), .772 (2.07), 

3.826 (1.92), 3838 (3.6), 3.847 (1.73),3896 (102),3983 (0.84), 4.291 (7.41), 4.705 

(0.39), 7.070 (9.40), 7.091 (10.13), 7.113 (074), 7.707 (1.85), 714 (16.00), 7.719 (4.92), 

7.731 (4.80), 7.736 (1447), 7.744 (1.63), 7.851 (0.19), 7.913 (3.62), 8.127 (0.44), 8.133 

15 (0.44), 8.149 (0.3), 8 95(.55), 9.202 (0.68).  

Intermediate 62 

N-{[5-(4-methoxyphenyl)-1H-imidazo-2-yl]methyl}-2-(methylsulfanyl)-7

(trifluoromethyl)imidazo[2,1-f][1,2,4]triazin-4-amine 

H 3C-O 

H N N 

NH 

N 

H 3C,S N N 

IF 
F F 
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2,4-bislrethylsulfanyl)-7-(trifluorom ethyl)imidazo[2,1-f][1,2,4]triazine(Intermediate_32 

454 g 1.62 mmol and 1-[5-(4-rnethoxypheyl -1mH-iidazol-2-y]mehanami 

hydrogen bromide InEtermediate 6650r 7 mol) were proved iaceorie 

12 mL. N,N-diisopopythylamine mL, 6.5 mmol; CAS-N70765 wadded 

5 and the rixturewas stredo 2 h at 150 °C in a microwave. The reaction mixture was 

duted withwteradextractedwith etyl acetate. The cornbined ganc layers were 

asedwthasaturated aqueous sodiumchorde so tio adfeed over a 

ydrpobic er to gve a crude product. The esduewas purfiedby column 

chromatgraphy Iica gel, dichloromethane/ ethanol grd ) to give 480 mg (57 % 

10 yield) ofte title cornpound.  

LC-MS (Method 2): Rt = 1 min; MS(Epo: rz 436 [M+H]* 

'H-NMR(00 MHz, DMSO-d6) [ppm]: 0.782 (0.31 0.801 079), 0.814 (0.19), 0.820 

(0.44), 0883046),091(02 0920 048 0.991 (0.22), 1009 (0.24), 1.035 (0.35), 

1.053 (1.32), 1.071 (1.87), 1.0 (079) 1.159 (1.03), 1.525 (0.20), 1.544 (0.20), 2.065 

15 (1.25), 2.079 (0.46), 2.091 (0.17 2.336 (0.18), 2 .418 (0.30), 2.438 (0.55), 2 .45 1 (16.00), 

2.461 (0.61), 2.58 (90 2.522 (1.23) 2.660 (0.19), 2.917 (0.21), 3.3 9 (1.14), 3.363 

(0.51), 3.367 028 3381 (017), 3.705 (0.23), 3.732 (2.22), 3.745 (1466 3.756 (1.74), 

3.784 (0.47), .79 0.41 3.822 (0.49) 4.764 (2.35, 4777 (2.28), 4940 (0.20), 5.378 

(0.35), 6.881 (3.21), 6.903 (3.28), 6.947 (0.41), 6969(0.41), 7.128 (0.33), 7.397 (2.14), 

20 7.401 (2.01), 7.49 (061 7.514 (0.37), 7.535(038 7.603 (0.48), 7608 .17), 7.625 

(0.47), 7.644 319, 76662.81), 8.063 (0.25), 809234), 8.094349 9663(076), 

11.791 (0.85), 12.100 (0 9).  

Irnteredeiate_63 

N-{[(4methoxyphenyl )-1H-imidazoi-2-yl]mh- eyulfinyl)-7

25 iforomethylimidazo[2,1-f][1,2,4]triazin-4-arine 
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H 3C-O 

HN N 

N H 

N j-N 

H 3 C N! 
~S N 

11 
0 F 

F F 

N-{[5-(4-methoxyphenyl)1H-imidazol-2-yl]methyl}-2-(rethylsulfanyl)-7

(trifluoromethyl)inidazo[2,1-f][1,2,4]triazin-4amine (Intermediate62, 480 mg, 882 pmol) 

wasprovidedindichlorrethane(8mL),cooledto 2 C, rPBA (457 mg, 77 % purity, 

5 265mmol; CASRN:[937-14-4]) was added and the mixture was stirredfor22 hatrt. The 

reaction mixture was diluted with sodium thiosulfate solution (50 %,aq)and stirred for 

30min at rt. The layers wereseparated and theaqueous phasewas extractedwith 

dichlormethane. Thecobined organiclayers wereextractedwithasodiuthiosulfate 

solution(50 %,aq),withasaturatedaqueoussodiu hydrogen carbonate solution and 

10 washed with saturated aqueous sodium chloride solution. Theorganic phase was 

filteredovera hydrophobic filterand concentrated to give 494 mg of the title compound 

which was used without further purification.  

LC-MS (Method 2): Rt = 1.01 rn;MS (ESneg): m/z = 450 [M-H]

1H-NMR (400 MHz, DMS-d6) 5 [ppm]: 1.231 (0.45), 2.518 (3.20), 2.523 (2.03), 2.673 

15 (0.69),2.869 (16.00), 2.888 (2.57),2.895 (0.59), 2.918 (0.49), 3.164 (0.63), 3.646 (0.54), 

3.730 (1.06), 3.744 (15.91), 3.797 (0.45), 3.811 (0.41), 3.863 (0.55), 4.819 (3.39), 4.824 

(3.70), 4.862 (0.66), 6.882(1.68), 6.903(1.89), 7.408 (1.25), 7.641 (1.63), 7.662 (1.42), 

8.271 (3.18), 11.824(0.59).  

Intermediate 64 

20 ethyl 4-(trifluoromethoxy)benzene-1-carboximidate 
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F 
F 

F 0 

HN 0 CH 3 

First Batch 

4-(trifluoromethoxy)benzonitrile (780 pL, 5.3 mmol; CAS-.RN:[332-25-2]) was provided in 

ethanol (5 mL), cooledwith an ice-bath,acetylchlorid (2.7 mL, 37 mmol; CAS-RN:[75

5 36-5]) was added dropwise and the mixture was stirredover night at rt and for 2 days at 

50 'C. The reaction mixture was concentrated, dichlorethaneandtriethylamine were 

addedandthem mixture wasconcentrated again.  

Second batch 

4(trifluoromethoxy)benzonitrile (780 pL, 5.3 mrol; CAS-RN:[332-25-2]) was providedin 

10 ethanol (4.6L, cooled with an ice-bath, actylchlorid (2.7 mL, 37 mmol; CAS-"RN:[75

36-5]) was addeddropwise and the mixture was stirred for29 h at50C. The reaction 

mixturewasconcentrated,dichlorethane and triethylaine wereaddedandthemixture 

was concentrated again.  

Thefirst and the second batch werecobined and purified by flash chromatography 

15 (silicagel, dichlormethane ethyl acetategradient)togive1.75 g (70 %yield)ofthetitle 

compound.  

LC-MS (Method 1): Rt= 0.81 mi; MS(ESIpos): m/z = 234 [M+H]* 

1H-NMR (400 MHz, DMSO-d6) 6 [pp]: 1.297 (7.12), 1.305 (1.43), 1.314 (16.00), 1.323 

(2.97), 1.332 (7.27), 1.340 (1.32), 2.518 (0.89), 2.522 (0.58), 4.074 (0.95), 4.091 (0.96), 

20 4.218 (2.01), 4.235(6.40),4.253 (6.21), 4.270 (1.88), 7.396 (0.51), 7.399(0.58), 7.419 

(0.63), 7.421 (0.59), 7.428(0.41), 7.435 (2.70), 7.438 (2.98),7455 (2.11), 7.457 (3.38), 

7.460 (2.99), 7.932 (0.74),7.939 (7.34), 7.944 (1.98), 7.956 (2.01), 7.961 (6.42), 7.969 

(0.65), 8.028 (1.21), 8.050(1.18), 9.057 (3.85).  

Inltermediate65 

25 tert-butyl({54-(trifluoronethoxy)phenyl]-4H-1,2,4-triazo-3-yl}methyl)carbamate 
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F 
F 

F O 

HN ~N 
N 

NH 

=o CH 3 
O$CH3 

CH 3 

Ethyl 4-(trifluoromethoxy)benzene-1-carboxinidate (m, 750 mg, 87 % 

purity, 80mmol) was dissolved in acetonitrile(15 mL). Tert-butyl (2-hydrazinyl-2

oxoethyl)carbaate (529 rg,2.80mmol; CAS-RN:[6926096]) was added andthe 

5 mixture was stirredover night at50 ,for 32h at105Candover the weekend at rt.  

The precipitate was collected by filtration and washed with acetonitrile to give 546 mg (54 

% yield) of thetitle compound.  

LC-MS (Method 1): R = 1.17 min; MS (ESneg): m/z = 357 [M-H]

1H-NMR (400 MHz, DMSOd6) [ppm]: 1.287 (0.41), 1.397 (1600),2518 (1.25), 2.522 

10 (0.83), 4260(1.23), 4275 (1.18), 7.457 (1.23), 7.478 (1.22), 8.065 (09),.072 (4.47), 

8.077 (129),089(1.25), 8.094 (4.02), 8.101 (0.43).  

Inltermediate 6 

1-{5-[4-(trifluoroethoxy)phenyl]-4H-1,2,4-triazol-3yl}methanami e 

IF 
Fk 

F 0 

HN N 
N 

NH 2 
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Tetty ({5-4-(trifluoromethoxy)phenyl]-4H-1,2,4-tr azol-3-yl}methyl)carbamate 

(Itermediate6583mg, 135 mmol) was dissoed methanol (55 mL). luton of 

Ci doxae34L, 13 rnmol, M; CAS- RN764010]) wa addedaid te Ixure 

asstiredover night at rt. The action mixture wasoetrated. Dichorretae and 

5 tiethylamine (1 mL) were added, the mixture was coceratedaid He sewas 

pufied by column chromatog phy cage, arniophase,dhoroethaeetha 

gradient) to give 328 rg (78 % yield) ofthe title compound.  

LC-MS (Method 2): Ri = 0.70 min; MS (ESineg): m/z = 257 [M-H]

'H-NMR (400 MHz, DMO-d6) 5 [ppm]: 0.883 (0.78), 0.901 (1.67), 0.920(086 1.013 

10 (0.62), 1.022 (0.64), 1.032 (1.18), 1.035 (1.01) 1.040 (0.5), 1.052 1.3), 1. 8 (0.48), 

1.070 82)1.171 (0.52), 1.227 (1.53), 1.78 (1.01), 1.803 (0.46), 1.826 (0.42), 1.930 

(19 2064 (1.85), 22441.17), 2.419 (0.41, 2.437 (0.44) 2.518(6.55), 2.523 (4.62), 

3.349(210 3.367(1.93) 3386 2.16), 3.411 (1.45), 3.2 (1.6, 3.446 (1.59), 3.464 

(0.96), 284(0.44), 4.293 (0.44), 4.382 (0.55), 4.451 (1.217)7.386 (0.52), 7.406 (0.64), 

15 7.437 (12.52), 7.457 (13.77), 8.080 (16.00), 8.090 (3.90), 8.101 (14.96), 8.131 (1.19), 

8.179 (0.40).  

Intermediate 67 

2-eys fany)-N-(5-[4-(trifluoromethoxy)phenyl]-4H-1,2,4-triazol-3-yl}methyl)-7

tfuooethy)idaz[2,1-f[1,2,4]triaz- 4-amine 

F 
F 0 

F 

HN ,N 

IN 

T3  N! N N 

H3C,S 
N F 

F 
F F 

20 

2,4-bisnetiylsu lany -7-(trifl uoronethyl)imidazo[21[124]tazine Itermediate32 

150 rg, 535 nol) n 1-{5-[4-(ruoronethoxyphe n]-H -2,4-azo-3 

yl}methana (Itermedate66 166 mg, 642 pmol) were disovdacetontre (10 
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mL). N,N-diisopropylethylamine (370 pL, 2.1 mmol; CAS-RN:[7087-68-5]) was added and 

th xtrewas stirred for 3 at 180 °C in a rcrwave Te reacin xture was 

concetrated t give a cde product. The residue was buried by oLunn 

chrorratogaphy (silica gel dchloro ethane ethyl aceatgradiet The esuting 

5 precipitate was collected by filtration to gie 104 mg (39 yeld) of the title cornpound 

LC-MS (Method 1): Rt = 1.37 min; VS (ESIos): r/z = 491 [M+H]* 

H-NMR (400 M-z, DMS-1d6) 6 [ppm]: 0.840 (0.41), 0852 (0.57), 0.857 13 1237 

(0.92), 2318 048) 249 (16.00), 2.518 (405), 2.523 (10.18), 2.678(064 4865 

(66 5759(058 7.456 (1.79), 7.476 (1.93 8066081), 8.073 (7.35), 8.078 (261), 

10 8.089 8)8095(6.92), 8.102 (1.00), 8.117 (438)9.808 (0.65).  

1Intermediate6 

2etaeslfony-N-{5-[4-(trifl uoromethoxypheny]-4H-1,2,4-triazo3-y}metihyl)-7

(trifl romethy midazo[2,1-f][1,2,4]triazin-4-arie 

F 
F 0 

F 

HN ,N 

NH 
N -N 

N 

H3C, , ,S N! 

F F 

15 2-(rethylsulfanyl)-N-({-[4-(trifluoromethoxy phenyl] -H-1,2,4-tr izo -3-yl}rethyl)-7

(tiluoronty)midazo[2 ,1-f[1,2,4]triaz4an Intermeite7 102 mg, 208 pmol) 

as prodded idchomethaemL cooledwthawaterbath CPBA(186 g, 77 

Spurity 832pnol CASRN[9374]wasaddedandte mixture was siedo 

night at rt. The reaction mixturev wsdiluted wIth ethylacetate and extractedwith a 

20 saturaed aqueous sodiurn bicarbonate souiTheogaic layer ws dried over a 

hydophobic filter ad concentrated. Thecrud duct spuifed by column 

croaogaphy cage dichoromeae ehyacetaegradet) -to gve 94.0 mg (87 

%yied)othetit copo nd.  
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LC-MS (Method 2): R= 0.89 min; MS (ESipos): m/z = 523 [M+H]* 

'H-NMR (400 MHz, MSOd6 [ppm]:. 154 (1.08), 1. 72 (236), 1 90 (1.24), 1.987 

(466), 2.518 (1.54), 2522 0)3.316 (2.22), 3.330 (6.00 334 (0.43), 4.017 (0.99), 

4.034 (0.98), 5.758 (1.50), 8.071 (1.35), 8.093 (1.22), 8.368 (0.64).  

5 Intermediate69 

ethylN-[2-(rnethylsulany)7(rfonethy daz2f[124]trazin-4-yl]ycate 

CH 3 

0 0 

NH 

N N 

H 3 C,   N' 

F 
F F 

2,4-bis(methysuay-7-(trifluorornethyl)iidaz21-][1,2,4]triazie (Intermediate 32, 

2.00 g, 7.14 miol was dissolved in acetnt (40 L) Ehy glycatehydogen 

10 chloride (1/1) (1.49 g, 10.7 mol) and N,N-disopropyethya 0 mL, 29 mol; CAS

RN:[7087-68-5]) ere added and the mxtre was stirred for5daysat0CTheeacton 

mixureasconcetratedandtheesiduewas ltedwhaer The peciate was 

colectedby traoaddred udereduceressure at6 togve2.11g (87%yield) 

of the titconpound.  

15 LC-MS (Metod )R = 1.26 in; MS (ESipos): m/z = 336 [M+H]* 

'1NMR (400 MHz, DMSo-d6) 6 [ppm]: 1.183 (4.82), 1. 890.46), 1.201 (088 1.218 

(4.91), 2.459 (16.00 2 68 (0.48), 2.482 (1.01), 2.518 (1.4) 2.523 (1.04), 4.117 (1.32), 

4135 (4.13), 4.152 4.4), .4170 (1.22), 4.20 (92), 4.223 (2.92), 8.10 36), 8.112 

(2.43), 9.604 (0.46), 9.620 (0.95), 9.634 (0.44).  

20 Internedate_ 0 

ethylN-2(netanesufonyl)-7(trifluonethy)dazo[2,1-f][1,2,4]triazin-4-y]gycirate 
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KCH3 
0 0 

N H 

N N 
H 3C N/ 

S N' 
0 F 

F F 

Ethyl N-2(ethylsulfanyl)-7-(trifluoronethyl)imidazo[2,1-f][1,2,4]triazin-4-yl]glycinate 

(Intermediate69,211g,629 mol) was dissolvedin dichlormethane (50 mL),cooled 

withanice-bath,3-chlorobenzene-1-carboperoxic acid (2.82 g, 77 % purity, 12.6 mmol; 

5 CAS-RN:[937-14-4]) was added and the mixture was stirred over night at rt. The reaction 

ixturewas adjusted to a basic pH by the addition of a saturatedaqueoussodium 

bicarbonate solution. The organic layer was washed withanaqueous sodium thiosulfate 

solution and brine, driedover a hydrophobic filter and concentrated togive208g(90% 

yield) of the title compound.  

10 LC-MS (Method 1): Rt = 0.97 mi; MS (ESIpos):mz=368[M+H] 

1H-NMR (400 MHz, DMSO-d6) [ppm:1.184 (0.30), 1.189 (1.77), 1.201 (0.26), 1.207 

(393),1225 (1.76), 2.518 (0.60), 2.523 (0.42), 2.879 (0.31), 3.331 (16.00), 3.347 (7.13), 

3380(0.2), 4.127 (0.7), 4.144 (1.47), 4.162 (1.47), 4.180 (0.44), 4.343 (1.49), 5.758 

(0.31), 8366(088),369(0.93), 10.257 (0.25).  

15 Intermediate 71 

ethyl N-[2-(morpholin-4-yl)-7-(trifluoromethyl)imidazo[2,1-f][1,2,4]triazin-4-yl]glycinate 

K CH3 
o O 

NH 

N 
N N' 

00 FF 
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Ethyl N-2- (methanesulfonyl)-7-(trifluorom ethyl)imidazo[2, 1-f][ 1,2,4]triazin-4-yl]glycinate 

(ntermediate70, 2.08 g, 5.66 mmol) was dissoved in aceonrile (40 mL). Morpholine 

(1 5 1 m 7mol; CAS-RN:[0-91-8]) and N,Ndisoropylearine (3.0 mL, 17 rmol; 

CSRN:[7087-68-5]) wer added and the nixtre was stirred 7 days at70 C.The 

5 .reaction ixture wasconcentated, diluted with aterande extracted with ethyl acetate.  

The organic pase wasdedoer a hydrophobc teradccentrated togeacrude 

product. The residue was rfed by colun coatoray cagee exae /ethyl 

acetategadient) to give 450 (21 yield) ofthe title compound.  

LC-MS (Method 1): Rt = 1.19 rin; MS (ESg): rnz = 373 [M-H]

10 'H-NMR (400 MHz, DMSO-d6) 6 [ppm]: 1 163 (7.21), 1.180 (16.00), 1.194 (0.95), 1 198 

(7.26), 2.518266 2523 (193), 3.504 (3.12), 3.514 (5.18), 3.528 (4.63), 3.638 (4.65), 

365 54)3662334), 097 (2.08), 4114 (6.76), 4.132 (6.70), 4.148 (5.00), 4.162 

449 7.938 (397), 7.40 4.0 9.276 076)9.290 (1.65), 93050.77).  

Interm1ediate_72 

15 N-[2-(n orphoin-4-yl)-7-(trifluororethyL)nidaz[2 24]triaz4y]gyce 

O O H 

N H 

N-N 

N N' 

0 F 

Ethyl N-2-(morpholin-4-yl)-7-(trifluoroiethyl)imidazo[2,1-f][1,2,4]triazin-4yl]glycinate 

(Intermediate_71 450 mg, 1.20 nro) asdsoved i teraydrofuran (25 m) and 

ethanol (10 mL). An aqueous solution of lithiur hydroxide (3.0 riL, 1.0 M, 3.0 rrol; 

20 CAS-RN:[131065wsae adtheixure wasstirred oer night at rt. T reaction 

mixture was conc Itrated ad theresde wasdutd wit water Theaqeous phase 

was adjusted toasight acidpwa nofct acd50% aa Te resulting 

precptatewafteedofwashedwtwter and the solid was dried togve 381 mg (90 

% yied)of te teco noud.  

25 LC-MS (Mehod 1):R 0.99 in; MS (ESipos): r/z = 347 [M+H]* 

1H-NMR 500 Hz, MSOd6 [ppm]: 1.232 0.44), 236 156), 2.369 (0.70), 2515 

(7.16), 2.8 (7.04), 222 554), 3.521 96 330 (1.21), 3.540 (13.44), 3644 
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(13.74), 3.655 (16.00), 3.664 (10.34), 4.070 (11.53), 4.082 (11.51), 7.927 (11.79), 9.058 

(1.63), 9.069 (298)9080 (1.57).  

Intermediate 73 

2-{[2 orphoi y)7-trifuorornethy)im dazo[2,1-f][1,2,4]triazin-4

5 yl]arino}acetohydrazide 

NH2 

0 N H 

N H 

N 
N N' 

O0 FF F 

N-2- oph 4 y)-7-(trifluoro ethy)imidazo[2,- f][1,2,4]triazin-4-yl]ycie 

(Interediate2, 380 ng, 1 10 nmi) was dssoed tetraydrofuran (20 mL). Di(1H

imidzo-1-y)methanone (356 mg, 2.19 mrnol; CAS-RN:[530-62-1]) was added and the 

10 rixture as stirred for 6 h at reflux. The reaction xtuecooed tort, a soluti of 

hydraziertrahydrofuran (5.5 mL, 1. M, 5.5 mmo; CAS-N[30201-2] asadded 

and stirredfo 8 atrt. The action mixtuewasdiuedwi after d extactedwith 

ethyl acetat. he combined ani lay wrewase with bre, drid ver a 

hydopobic filter adconcentated. The crude rod was starred 'in methy[-ert

15 buyether. Thepecptate wascoctedby filtratio, washedwth mety-ter-btyethe 

added to give 33rng(79 yied of the title compound.  

LC-MS (Method 1): Rt = 0.90n MSESeg)r/z = 39 -H]

1H-NMR (400 MHz, DMSO-6)[ppm] 1.4 (0.80), 1.173 (1.59), 1.190 (0.84), 1.758 

(0.40), 1.988 (3.18), 2.337 (0.76), 2.518 (10.46), 2 .523 (7.42), 3.516 (8.95), 3.527 (15.32), 

20 3.540 (13.47) 3599 0.55), 3.643 (13.36), 3.66 600), 3.667 (9.74) 396 (949), 

4.010 (9.36), 4.0350.87), 4.222 (5.5), 4.373078 4.388 (0.76), 4.496 6), 7.906 

(11.75), 8.631 (0.55), 8.948 (1.85), 8963(3.75), 8.977 (180) 9.167432) 

Interrediate 74 

tert-butyl [(5-brono-Hidazo -2-yl)rty]carbanate 
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Br 

HN ~N 

NH 

O O 

H 3 C CH 3 CH 3 

Tert-butyl [(1H-kiridazol-2yl)ethyl]carbaate (654 g, 3.32 mmol; CAS-RN:[203664

05-5]) was provided in NN-diethylforramide (30 mL), cooled to -50 0C, 1

bromopyrrolidine25-dione (590 mg, 332m nrol; CAS-RN:[128-08-5]) was added and the 

5 mixture was allowedtowarm up to rt.The reaction mixture was concentratedand the 

residue was purifiedbycolun chromatographytwice(1. silica gel, dichlormethane/ 

ethanol gradient; 2.silica gel aminophase, dichlorethane /ethanol gradient) to give 

313mrg (34 % yield) of the title compound.  

LC-MS (Method 1): Rt = 0.78 min; MS (ESIpos): m/z =276 [M+H]* 

10 1H-NMR (400 MHz, DMSO-d6) 6 [ppm]: 1.323 (0.41), 1.363 (0.92), 1384(16.00), 2.518 

(0.90), 2.523 (0.71), 2563(0.78), 2.728 (0.40), 889(47), 4.077 (2.2), 4.091 (2.05), 

4248(0.6), 5758 (0.9), 7.019 (0.20), 7.022 (020), 7.112 (2.09), 7.116 (2.09), 7.259 

(0.32), 7.273 (056),7.287 (0.30), 12.127(039).  

Intermediate 75 

15 tert-butyl {[5-(6-rethoxypyridin-3-yl)-1H-iidazol2-yl]methyl}carbarate 

H 3C-O 

IN 

HN ~N 

NH 

H 3C CH 3 
CH 3 
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A first batch of tert-butyl [(5-bromo-1H-imidazol-2-yl)methyl]carbamate (termediate 74 

50.0 mg, 181 pnol), (6-ethoypyrdin-3-yl)boroni acid (22.2 r 45 po AS

RN13105-89-3]) and potassium carbonate (626ng35pno wee dssod i 1,4

dioxan 3 L) and ate (1 rL). 1,1-Bis(dipeyphosp ferrocenepaad ium(I) 

5 chloride .6 ng, 9 pro CAS-RN:[72287-2-4]) asadded Teixurewas flushed 

withagon aid stirred over nigta80 C.A second batc tert-bty [-brono-1H

ridazo-2,-yl)methy]carbamate (Intermediate74, 101 mg, 366 pmol), (6

riethoxypyridin-3-y)boric a 671 ng 439 prol CAS-RN:[163105-89-3]) and 

ptassiurn caonate (153 mg, 1.10 rnol) wre svd in 1,4dA (6.1 mL) and 

10 water(2 mL). 1, -is(diphenyphosioferoeepaladium(I) choride (13.4 mg, 18.3 

pmol CASRN[7228724]) was addedThemxtre was flushed with argon and stirred 

for3h at8CTheworeaction xtures wereconbined, c enraged ad purified by 

column chomatorapy (ica gel NH2, dichorietha / etiy acetate gradit) to give 

116 mg of the tie compound 

15 LC-MS (Method 2): Rt = 0.93 min; MS (ESipos): m/z 305 [M+H] 

1H-NMR (400 MHz, DSO-d6) 6 [ppm]: 1066 0) 154 (0.4 2), 1.172 (0.89), 1.190 

(0.45), 1.233 04) 381105), 1.399 (1600) 198(1.44 2336 0.21),2.18(3.43), 

2.522 (2.24), 2660 022, 384215.36), 3.87 (0.9), 4.017 (0.31), 4.03 2)4.077 

(0.89), 4.091 (0.88), 4.114 (0.6 ), 4.128 (0.70), 4.157 (1.97), 4.171 (2.02), 4.209 (0.18), 

20 4.214 (0.18),680 93 680 (1.86), 5 0 6.875 (0.17), 6.976 (0.16), 7.114 

(1.05), 7.190020 7.208 (0.28), 7.274 (058) 7289 (0.74),73020.35), 7.461 (2.04), 

7.466 (2.00), 7.480 (0.16) 7.552 (0.22), 7.987 (1.49 993 (138)8.009 (1.34), 8.014 

(1.38), 8.515 (1.73), 8.519 (1.73), 11.870 (0.62), 12.132 (0.17).  

Intermediate 76 

25 1-[5-(6-rthoxypyridin-3-yl)-1 dazo-2-yl]etaiarne 

H 3 C-O 

N 

H N N 

TNH
2 

To tebutyl {[5-(6-nethoxypyridin-3-y)-H-imdaz 2-yl]methyl}cabamate 

(Interedate 110 rg, 361 pmol) was added a solution o HCI in 1,4-dioxane (1.8 
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mL, 40 M 7.2 mmol CAS-RN[7647-01-0]). 1,4-dioxane (5.0 mL) was added and the 

xturewas edfor 90 r atrtThe reactor riixture was concentrated ad diluted 

wethyacetae The organic ae wswashed with a sauatedaqueous sodium 

bcabonate soutn, driedove hydrophobic filter and concentrated to giea crude 

5 product. The residue was purified by column chromatography (silica ge, dichlormethane/ 

ehano gradient) to give 44 mg (59 % yield ofthe ttecompound.  

LC- (Method 2): Rt 0.62 min; MS(ESIpos m/z = 205 [M+H]t 

1H-NMR(400MHz, MSO-d6) pm]: 1.052 (0.17), 1.231 (0.7, 1.840 (2.05), 2.332 

(0.50), 2.336 (0.25), 2.518 2.76), 2.523 (1.97), 2.678 (0.24), 3333(217), 3.428(034) 

10 3.445 (0.25), 3461 (0.21), 3.641 (3.62), 3.657 (0.17), 3.679 (3.27), 3.727 (16.00), 3860 

(0.33), 5.760 088 6.782 89) 6.804 (1.99), 6.867 (0.23), 7.101 (1.90), 7.430 (0.59), 

7.978 (1.70), 7.984(183 800(166 8.006 (1.75), 8.505 (2.23), 8.509 (2.35).  

Intermediate 77 

N-{-(ehxypridn-3-yl)-1H- imidzol-2-yl]methyl}-2-(methylsulfanyl)-8

15 toroxetypyrazolo[1 ,5-a][1,3,5]rin-4-arnine 

H 3C-O 

N 

HN N 

N H 

N- N'N 
H 3C, AN 

F 
F F 

2,4-bis(methylsulfanyl)-8-(trifluorometIypyrazolo[1,5-a][1,3,5]triazieIntermedate42 

69.2 mg, 247 pmol) and 1-[5-(6-1thoxypridin-3-yl)-1H-imidazo-2yl]mehanamie 

(Intermedjate76, 42.0 mg, 206 pmo) were dissolved in acetonitrile 2m). N,N

20 disooopyethyamne (110 pL, 620 pmol; CAS-RN:[7087-68-5]) was adddand the 

ixturewa trredo1h at 60 C and over night at 50 °C. The reactor mixture was 

ocetrated to gie a crude product. The residue was ourited by column 

chroatography (silica gel, dichorrnethane / ethanol gradiet) to give 54 mg (50 % yield) 

of thette pound.  
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LC-MS (Method 2): Rt = 1.16 min; MS (ESipos): m/z = 437 [M+H]* 

'H-NMR (400 MHz, DMSO-d6 [ppm]: 1035 (1.34), 1.053 (2.72), 1.070 (1.22), 1.232 

(0.64), 2.3180.5 2337 (052)2464(456 2.474(16.00), 2.518 .97),2.523(53 

2.660(0.56), 2.679(0.55),3.422(0.43),3435 (0.44),3.845(15.64), 4.355(0.43),4.739 

5 (0.99), 4.791 (3.81), 579 (14.97), 6.791 (1.60) 812 (1.72), 7.526 (1.83), 7.530 (1.82), 

7.993 (1.18 8.000 (1. 2 , 8.015 (1.11), 8.021 (1.19), 8.489 (0.80), 8.502 (3.44), 8.523 

(1.71) 8528 70), 9.651 (0.51), 11.953 (0.75).  

Intermediate 78 

{[2-(rethy fany8(tfuoroethy)pyazo[1,5-a][1,3,5]triazin-4-yl]aio}acetonitrle 

N 

N N'N 

S N 

CH 3  F 
FF 

10 

2,4-bis(nethysulfay)-8-(trifLuoronety)pyaz o[1,5-a][1,3,5]triazneIntermediate42 

193g, 68nro) was povded in aceon e 0m A acetoitlehydroge 

coide96m 10.3 mmo)and N,N-disoroe am (48mL28 mmo AS

RN:[708-68-] e added and the mixt was stirred or 24 h at 70 °C.  

SAioacetone ogen coide637 g, 68nol) a addedadhemixtre was 

stirred fo3h at70Cand 8 Ih at 80 C. Theeacimxreaspued to water and 

extractedwith ethyl acetateThe organic phasewas dried over sodium sulfate filtered 

and cocentrated to give a crude product. The residue was purified bycoun 

chromatography (silica geldchormethae ethyl acetae gradient). Te product as 

20 sane. The pecpt wascollctedbyfiltration addred to gie 1.30 g60 

yield) oettlcompound 

LC-MS (Metod 1): Rt = 1 12 r MS (ESpos): m/z = 289 [M+H]* 

H-NMR (400 MHz, DMSO-d6) 6 [ppm]: 1.102 (0.48), 1.349 (0.79), 1.366 (0.84), 2.518 

(1.47), 2.523 (1.00), 2.547 (043), 2.567 (16.00), 4.564 (6.50), 8.437 (0.58), 8.527 (3.56), 

25 9.819 (0.53).  

Intermediate 79 
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{[2-(nethyl sulfinyl)-8-(trifluoromethyl)pyrazolo[ 1,5-a][ 1,3,5]triazin-4-yl]amino}acetonitrile 

N 

ILN 
H 

N N 

CH 3  F 
F F 

{[2-(rethysufay)-8-(t o eypyrazolo[1,a][1,3,5]tazi4-yl]amio}acetoitre 

(Intermediate , 4.01 g, 39mno!)sprovided d d o etae (100 mL) cood 

5 wih an ice-bath, 3-chlorobenzene-1-caboperoxo acid (4.68 g, 77 % purity, 20.9 mo; 

CAS-RN:[93144 was addedadeixture rred overnight atr Thepepate 

ascoected byfratio and washedwidicorethare Thesodwasdried and 

strred ian aueoussouton of sod bcarbonateTherectatewasfiltered and 

dried to give 1.91 g (43 % yield) of the title cmpound.  

10 LC-MS (Method 1): Rt 0.74 ri MS (ESIpos m/z = 305 [M+H]* 

1H-NMR (400 MHz, DMO-d6) [ppn]: 2.518 (096), 2.523 (0.67), 2.961 (16.00), 3.420 

(0.64), 4.600 (0.40), 4644(343 465 334 467(0.44), 8.750 (3.35), 10.300 (0.74).  

Intermediate 80 

{[2-(morphoin-4 -yl)-8-(trifluoromthyl)pyrazoo[1,5-a][1,3,5]traz4y]am }acetonitrile 

N 

NL 
NN 

N N'N 

N N 

OF 
F F 

15 

{[2-(nethanesulfinyl)-8-(trifluorornethyl)pyrazolo[1,5-a][1,3,5]triazin-4

yl]ari tonitrile(Itermedate79 1.90 g, 6.24 nol) and rrpholine (1.6 mL, 19 

rnmo CAS-RN:[110-9 -8]) re provided in atonitre (75 nL). NN

diiopopyeyamine (3.3 L, 9nmol; CAS-RN:[7087685]) was addedand the 

20 rxtrest over night at 70 C. The reaction mixture aspoured into water. The 
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preciptate was collected by filtration, washed with water and dried to give 1.89 g (92 % 

yield) of the title cornpound.  

LC-VS (Method 1): Ri = 1.07 rin; MS (ESineg): n/z = 326 [M-H]

'H-NMR (400MHz, DMSOd6 [pprn]: 2.073 (4.21), 2.332 (0.70), 2.518363 2.22 

5 (2.49), 2.673 (0.71), 3.65 4 8)3.666 (8.17), 3.6 681), 3.803 (2.80), 4.521 160) 

8.262 (9.35), 9.354 (1.01).  

Intermediate 81 

N-hydroxy{[2orpholn-4-yl)-8tfluooeh pyrazo15-a][1,3,5]triazin-4

yl]arninoethanmdarnide 

OH 

HN NH 

NH 

N- N'N 

N N 

0 F F 

10 

{[2-(nophi4-y)-8-(trifluoromethyl)pyrazoo[1,5-a][1,3,5]triazi 4y]aio}acetoitle 

termediate_80, 1.89 g, 578 ro) was dissolved in methaol 100 nL) 

ydroxylarineydrogen chod 1 g, 26.0 mmol) and trIethylaie 36 26 

rmrol; CAS-RN:[121-44-8]) were added and the rixture was stored for 72 h at rt. The 

15 sod ascolected by filtration, washed with ethanoad dried togve 1.94 g (91 % 

yield) ofthe title compound 

LC-MS (Method 1): R = 0.80 rin; IIS (E.ineg: m/z = 359 [M-H]

'H-NMR (400 MHz,D MSOd) [ppm]: 2.331 067 2.518 (4.09, 2.523(278) 2.673 

(067), 3.63 (4.35), 3642 (780)3.655 (6.70), 3706 (0.42), 3.750 (5.09), 4.3 (3.75), 

20 4.070 (3.70), 5.475 (609 8.205 (8.75)8668 (1.51), 9.144 (16.00).  

Intermediate 82 

{[2m- op(rn o lin-4. -y)-8-(trifluoromethyl)pyrazolo[1,5-][ 1,3,5]tiazin-4

yl]anino}ethaniridamide hydogenchloride 
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HN NH 2 

CIH 
NH 

N N-N 

N N 

0 F FF 

N-hydroxy{[2-(morpholin-4-yl)-8-(trifluoronethyl)pyrazolo[1,5-a][1,3,5]triazin-4

yl]amino}ethaniidamide(ntermedat81,264mg, 733 pmol) was provided in a mixture 

of10 mL of ethanol / water (1:1). Iron (246 r, 4.40 mmol; CAS-RN:[7439-89-6]) was 

5 added and the mixture washeatedto 100 °C. A solution of 1N HCI in 3 mL of ethanol! 

water(1:1) wasadded dropwiseand the mixture was stirred for 1 h at 100 °C. The 

reactionmixture was filtered hot over celiteand washed with ethanol. The filtrate was 

concentrated. The residue was diluted withethanol and concentrated several times and 

driedtogive a crude product. Th crudeproduct was purified preparativeHPLC[Waters 

10 Autopurificationsystem; Column: WatersXBridge18100*30 * 5 pm;eluentA:water 

(0.1% TFA (99%)),eluent:acetonitrile; gradient: 0.0-0.5 min 14% B (25-70 mLrnin), 

0.51-5.5 min 14-34% ; flow 70 rnL/min; Detector: DAD scan 210-400nm] to give 112 mg 

(39 % yield) of the title compound.  

LC-MS (Method 1): Ri = 0.77 min; MS(ESIneg): m/z = 343 [M-H]

15 1H-NMR (400 MHz, DMSOd6) [ppm]: 1.232 (067), 2.075 (1.36), 2332(281), 2.336 

(1.20), 2.518 (16.00), 2.523 (11.27), 2.673 (282),2.678 (1.24), 3651(13.08), 3.678 

(5.48), 3.728 (13.39), 3.741 (1395),3.751 (9.46), 4395 (7.41), 4.410 (66), 6.964 (2.00), 

7.091 (2.31), 7.219 (2.01), 8.20 (3.24), 8.265 (12.16), 8.803 (7.71), 8.938 (7.68), 9.023 

(1.72), 9.037 (3.67), 9.052 (1.66) 

20 Exampe _1 

8-brno-2-(morphoi n-4-y1)-N-({5-[4-(triflauororethy1)ph eny]-4H-1,2,4-triazo1-3

yl}methyl)pyrazolo[1,5-a][1,3,5]triazin-4-amine 
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F F 
F 

HN -N 

NH 

N )N 
o Br 

2-{[8-bromo-2-(orpholin-4-yl)pyrazolo[1,5-a][1,3,5]triazin-4-yl]amino}acetohydrazide 

(Intermediate11, 80.0 mg, 216 pmol), 4-(trifluoromethy)benzene--carboxiidaide 

hydrogen chloride (1) (5.1 mg, 259 pmol) and sodium ethylate (293 mg, 431pmol; 

5 CAS-RN:[141-52-6]) were dissolvedin N,N-direthylformaide (2.5 mL). The mixture 

was stirred for45mi at 180inamicrowave. The reaction mixture was filtered and 

the filtratewas purified by preparativeHPLC (HT basic)to give 34.0 mg (29 % yield)of 

the title compound.  

LC-MS (Method 2): Rt = 0.91 min; MS (ESpos): m/z =526 [M+H]* 

10 'H-NMR (400 MHz, DMSO-d6) [pp:1.232 (0.62), 1.249 (0.43), 2.337 (1.11), 2.518 

(1396), 2.523 (9.58), 2.679 (1.11), 3.539 (.34), 3.650 (96),4818 (3.09), 7.838 (3.09), 

7.976 (0.80), 7.996 (1.11), 8.031 (16.00), 8.111 (099), 130 (0.74), 8.167 (7.41), 8.187 

(6.42), 9.176 (1.30), 14.117 (0.62).  

Example_ _ 

15 8-b r-22-(morplin-4-yl)-N-({5-[4-(trifluorornethoxy)phenyl]-4H-1,2,4-triazol-3

yl}methyl)pyrazolo[1,5-a][135]triazin-4-amine 

F 
F 0 

F 

H N ,N 

NH 

ONN 
N N'N 

N N 
0 Br 
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2-{ brrno--(orpholin-4-yl)pyrazolo[1,5-a][1,3,5]triazin-4-yl]amino}acetohydrazide 

(Intermediate11, 80.0 g216pmol), 4-(trifluorornethoxy)benzene-1-carboximidamide 

Iydroen chloride (1/1) (62.2 mg, 259 pmol; CAS-RN:[121219-95-J2) and sodium 

ethylate (29.3 mg, 431 pmol; CAS-RN:[141-26] re dissolved in N,N

5 dimthyfornamide (2.5 rL. The mixture was stirred for 4 rin at180°C aricrowave.  

The reactoim ixture was filtered, and the ratewas pured bypreparativeHPLC (HT 

basic) togve38.7 ng (32 % yield) of the ttecompound.  

LC-MS (Method 2): Rt = 0.97 min; MS (ESpos): m/z = 540 [V+H]* 

'H-NMR (400 MHz, DMSO-d6) 6 [ppm]: 233 (1.21), 2.336 (0.52), 28 9 2.523 

10 (6.70), 2.540 (1.41), 2673 (1.21), 3.542 (5.02), 3.642 (5.41), 3.654 (6.40), 4.787 (4.52), 

7.453 (3.37), 7.473 (3.5) 8025 (16.00), 8.039 (0.41), 8.058 (1.05), 8.064 (9.35), 8.070 

(2.92), 8.081 2.6) 8087839 8093 1.02), 9.141 (0.63).  

_Example_3 

8bromo-2 -(morpholin-4-yl)-N-({5-[4-(trifluoromethyl)phenyl]-1H-imidazol-2

15 }etpyr azoo[15a][3]trin-4-amrine 

F F 
F 

HN N 

SNH 

N 'N 

N N 
O Br 

{[8-brono-2-(morpholin-4-yoyrazolo[1,5-a][1,3,5]triazin-4-yl]amino}ethaniidaide 

hydrogechorde(1/1) (ntermedate15 150mg 383 prnol) and 2broro1[4

(trifuooethyrpeny]etha1one (33 mo 498 pmol) wee dissolved in N,N

20 dimethylfor aiide ( )Cesuncaboate49mg1 irnol; CAS-RN:[534-17

8]) was added and th reaction mxtuewasstired or eight at90 oC. The mixture was 

filtered, and the frae wasurified by preparative HPLC (HT basic) to give 20.5 mg (9 % 

yield) of the title compound.  
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LC-MS (Method 2): Ri = 1.26 min; MS (ESipos): m/z = 523 [M+H]* 

'H-NMR (400MHz, MOdO[ppm]: 2.331 (1.20), 2336 053 2.518 4), 2.522 

(3.97), 25390.45), 2669 63)2673 (1.20), 3.561 (5.09) ,.669 (6.271 3682 (6.83), 

3.693 (3.87), 3.903 (0.43), 4.716 (3.81), 4.729 (3.55), 7.656 (4.56), 7.676 (5.15), 7.729 

5 (4.29), 733 435), 7.755 (0.45), 7.815 (0.43), 793 5.12), 7.952 (4.24), 8.013 1600), 

8.026099)9.024 (1.44), 2125 (1.71).  

Exampe_4 

8-broro-2-o in-4-y)-N-({ 5-4tuoaetnoxy)phenyi]-1H-irdazo2 

yl}methy)pyazoo[1-a] [35]riazi4n-4aine 

F 
F O 

F 

HN N 

N H 

N N 

O Br 
10 

{8brro-2-(ropIolin-4-yyrazolo[1,5-a][1,3,5]triazin-4-ylarnino}ethaniridade 

hydrogenchoide (1/1) (Intermediate5 150g 383 ol) and 2boro-1-[4

trifluoroethoxy)phnyl]thanone(141 rg 498 pno) were dissolved in N,N

direylformaide (2.5 m. Cesium carboae (499mg, 1.53 rmol; CAS-RN:[534-17

15 8] wasaddend the react mixture wasstredove ightat90C.heixurewas 

fiteredad the filtrate waspuedby pearae HPLC (HT basic) to give 22.7 mg 

(10 % yield) of the t cornpond.  

LC-MS (Method 2): Rt= 1.28 min; MS (ESps m/z=539[M+H]* 

'H-NMR (400 MHz, DMS-d6) 6 [ppr]: 2.327 (1.81), 2.331 (1.33), 2.336 (0.60), 2.518 

20 (6.27), 2.523 (4.19), 2.669 (1.87), 2.673 (1.33), 2.678 (0.63), 3 6 (4.9 ), 3.670 (6.03), 

3683 64), 3.693 362 4702 (3.68), 4.715 (3.40), 7.298395 7.318443 7.91 

4.25 7 .19) 7 7.06 (0.51), 7.728 (0.45), 7.818 (090)7.825 4 7830(238) 
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7.841 (223), 7.846 (6.51), 7.854 (0.72), 8009 (16.00), 8023 (1.11), 9.007 (1.42), 12.022 

(166).  

Examiple_5 

2-(mrpholin-4-yl)-N-({5-[4-(trifluoromethoxy)phenyl]-4H-1,2,4-riazo-3yl}tyl 

5 (trifluorornethyl)pyrazolo[1,5-a][1,3,5]triazin-4-amine 

F 
F O 

F 

H N ,N 

NH 

N~ N'N 

N N 
0 IIF 
O IF F 

2-{[2-(morpholin-4-yl)-8-(triflu romethy)pyazoo1,5-a][1,3,tzn-4

yl]amino}acetohydrazde (Intermeiate 24 25 mg 347 pmol) and 4

trifluorometoxybezene1carboxndamde hydrogen Iorde (1/1) (100 mg, 416 

10 pol) were dissoed in N,N-dimethylforrnaide30 mL). Sodium ethylate (47.2 mg, 

694 pmol; CA-RN:[141-52-6]) was added and th mixture was stIred for45 min at 

80C in amcoweTheeacto mixture s pourditowatead exactedwt 

ehyl acetate Thecoined orgnc yes ere cetratedand the resdue was 

purfied by preparative HPLC (HT acd) to give872 rrg (47 % yield) of the title compound.  

15 LC-MS (Method 1): Rt = 1.33 rin; MS (ESipos): m/z = 530 [M+H]* 

HNMR(400 MHz, DMSO-d6) 6 [ppm]: 2.336 (0.86), 2.518 (12.00), 2.523 (8.22), 2.674 

(1.86 268 0.86 3.548(5.90) 3669(947), 4.804 (4.11), 7.45 (3.75), 7.474 (3.89), 

8.06 ( 8 (6 .00), 8.073 95), 8.085 (4.88), 8090(384)8.097 (1.68), 8.247 

(15.14), 300 42 

20 EExmple_6 

2-(norpholin-4- y tfuoronety)-N-({5-[4-(tiluoroethyl)phenyl]-4H- 1,2,4-riazo-3

y}methyl)pyrazolo[15a][1,3trazn-4-amine 
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F F 
F 

HN ,N 

NH 

N N'N 

N N 

0 F 
F 

2-{[2-(morpholin-4-yl)-8-(trifluoromethy)pyrazolo[1,5-a][1,3,5]triazin-4

yl]amino}acetohydrazide (Intermediate_24, 125 mg, 347 pmol) and 4

(trifluorornethyl)benzene-1-carboximidamide hydrogen chloride (1/1) (93.5 mg, 416 pmol) 

5 were dissolved inNNdimethylforamide (3.0 mL). Sodiu ethylate (47.2 mg, 694iol; 

CAS-RN:[141-52-6]) was added and the mixture was stirred for45m at 180Cin a 

microwave. The reaction mixturewas pouredintowaterandextractedwithethylacetate.  

The combined organic layers were concentrated and the residue was purified by 

preparative HPLC (HT acid) to give 49.6 mg (28 % yield) of thetitl compound.  

10 LC-MS (Method 1): R= 1.31 min; MS (ESIpos): m/z = 514 [M+H]* 

'H-NMR (400 MHz, DMSO-d6) [ppm]: 2.331 (1.94), 2.518 (1323), 523(62),2673 

(1.93), 3.546 (6.18), .668 (10.32),4.829 (564), 7.825 (5.47), 7845 (597), 170 (10.26), 

8.190 (8.84), 8.252 (16.00), 9.321 (1.98), 14158 (0.49).  

Example 7 

15 2-(ropholin-4-yl)-7-(trifluorornethyl)-mN-d({5-a[4-(traIuo thyl)phenyl]-1H-.rnidazol-2

yl}rethyl)imidazo[2,1-f][1,2,4]triazin-4-amine 
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F F 
F 

HN N 

SNH 

NI o-N\ 

N 
N N' 

0F 
F F 

2-(rethanesulfonyl)-4-(methysuifany-7-(trifluororethy)imidazo[2,1-f][1,2,4]triazine 

(Intermedate _33, 50.0 mg,160 pnol) and 1-{5-4-(trifluoromethyl)phenyl]-1H-imidazol

2-yl}methanamine(n-termedate_36, 42.5 mg, 176 prol) weredissolvedinacetonitrile 

5 (3 mL). N,Niisopropylethyamine (112 pL, 640 prnol; CASRN:[708-685]) wasadded 

andthemixturewasstirred for 2 h at 150 °C in a microwave. Tothecrude reactionixture 

wasaddedorpholine (9.5 mg, 109 prnol; CAS-RN:[110-91-]) andthemixturewas 

stirred for 1 h at 70 °C and over night at 60 C. The reaction mixture was concentrated.  

The residuewaspurified by flash chromatography (silicagel, dichloromethane / ethyl 

10 acetate/ ethanol gradient) to give a crude product. The crudeproduct waspurified by 

flash chromatography (silica gel, dichloromethane / ethanolgradient) to give50 mg (9 % 

yield) of the title compound.  

LC-MS (Method 2): Rt = 1.32 min; MS (ESIpos): rz = 513 [M+H]* 

H-NMR (400 MHz, DMS -d6) [pp]: 0.851 (0.83), 1230(4.70), 1.256 (1.35), 1.295 

15 (0.9), 1352 (05),1906(059), 326(.56), 2.332 (2),2335(1.12), 2.518 (16.00), 

2.522 (10.40),668(358), 673 (51), 2.678 (1.15), 3.99(556),3.510 (5.16), 3.572 

(5.44), 3.584 (5.57),4.742 (3.76), 4756 (3.64), 7.656 (3.21), 7676 (3.81), 7.720 (3.05), 

7.725 (3.02), 7.819 (0.53), 7.841 (0.84), 7.926 (5.84), 7.933 (3.80), 7.953 (2.99), 8.195 

(0.44), 9.318 (0.87), 9.332 (1.66), 9346(078), 12.079 (138).  

20 Exampje_8 

2-(morpholin-4-yl)-N-({5-[4-(trifluorormethoxy)phenyl]-1Hm-iridazol-2-yl}methyl)-7

(trifluoromethyl)imidazo[2,1-f][1,2,4]triazin-4-amine 
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F 
F 0 

F 

HN N 

N H 

N N 
SN! 

N N 

0 F 

2-(rnethanesulfonyl)-N-({5-4-(trifluorornethoxy)phenyl]-1H-imidazol-2-yl}rnethyl)-7 

(trifluorornethyl)inidazo[2,1-f][1,2,4]triazin4-amine(Intermediate_39,32.0 mg, 61.4 

pmol) was dissolved in acetonitrile (1 0mrL). Morpholine (7.0pL, 80prnol) and N,N

5 diisopropylethylaine (32 pL, 180prnol; CAS-RN:[708-685]) were added and the 

rnixture was stirred for 23 hat 7000C.Morpholin (100 pL, 562.5prnol) was added and the 

reactionmrixture was stirred further 48 hat 70°. The reactionmrixture was poured into 

water and extracted with ethyl acetate. The cornbined organic layers were concentrated 

and the residue was purified by preparative HPLC (HT basic) to give&80mrg (23 %yield) 

10 of the title cornpound 

LC-MS (Method 2): Ri= 1 38mm; MS(ESIpos):mrnz =529 [M+H]* 

'HNMR (400 MHz, DMSO-d6)56[pprn]: 0.833 (0.58), 0.850 (0.94),1.232 (5.94),2.540 

(16.00), 3500 (1225), 3512(10.90), 3.575 (1156), 3.587 (11.98), 4.730(7.91), 4.744 

(7.47),7.297 (6.77), 7.317 (7.50),7.383 (0.55), 7.403 (0.55),7.584 (6.84), 7.588 (6.76), 

15 7.706 (0.58), 7.727 (0.54), 7.827 (10.52), 7.849 (9.55), 7.923 (10.19), 9.303 (1.84), 9.317 

(3.56), 9.331 (1.70), 11.972 (3.15).  

Example_9 

2-roph eln-4y)8(rfumtyl )--(1H 4-timidaretyzpeyl-1-miaol2 

yl}methyl)pyrazolo[1,5-a][1,3,5]triazin-4-amine 
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2-(rnethanesulfonyl)-8-1(trifluororethyl)-aN-({5-[4-(trifluoromethyphenyl]-1H-imidazol-2

yl}rnethyl)pyrazolo[1.5-a][1,3,5]tiazin-4-amin ate 46, 100 g, 60%purity, 

119 pmol) was dissolved in acetonitrile(20mL). Morpholine (13 pL, 150mol) and N,N

5 diisopropylethylamine (62 pL, 360 pmol; CAS-RN:[7087-68-5]) were added andthe 

mixture wasstirred for 72 h at 70 C. The reaction mixture was dilutedwith waterand 

extractedwith ethyl acetate.The combined organic layers were concentrated andthe 

residue waspurified by preparativeHPLC (HT basic)to give 19.6 mg (32 %yield) of the 

title compound 

10 LC-MS (Method2): R = 1.33 min; MS (ESpos): m/z = 513 [M+H]* 

'H-NMR (400 MHz, DMSO-d6) [pp]:0845 (0.47), 1.227 (2.65), 2.518 (4.44), 2.535 

(1.AO), 3.561 (7.54), 3.681 (11.16), 3692 (137), 4.733(83), 7.655 (6.47), 676 (7.54), 

7.734 (8.15), 7.931 (7.29), 7.951 (6.13), 8.229 (16.00), 8.473 (0.41), 9.180 (2.09), 12.128 

(2.08).  

15 Exampje 10 

2-(norpholin-4-yl)-N-({5-4-(trifluoroethoxy)phenyl]1H-iridazo-2-yl}methyl)-8

(trifluoromethyl)pyrazolo[1,5-a][1,3,5]triazin-4amme 
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2-(methanesulfonyl)-N-({5-[4-(trifluoromethoxy)phenyl1H-midazol-2-yl}methyl)-8

(trifluororethyl)pyrazolo[1,5-a][1,3,5]triazin-4amine (Intermediate 80.0 mg,66% 

purity, 101 pmol)was dissolved in acetonitrile (2.0 L).Morpholine (12 pL, 130 prol) 

5 and N,N-diisopropylethylamine (53 pL, 300 pmol; CAS-RN:[7087-5]) were added and 

theixturewasstirredfor 20hat70°C.Thereaction mixturewas diluted withwaterand 

extractedwith ethyl acetate. The combined organic layers were concentrated andthe 

residuewas purified by preparative HPLC (HT basic) to give 16.5 mg (30 % yield) of the 

title compound.  

10 L-MS (Method 2): Rt = 1 33 n; MS (ESIpos): m/z = 529 [M+H]t 

'H-NMR (400 MHz, DMSO6) [ppm]: 0.850 (0.51), 940(.59), 0957 (0.58), 1232 

(2.65), 2.332 (1.63), 2.336 (0.72), 2.518 (8.13), 2.523 (17), 673 (1.65), .567 (91), 

3.686 (10.74), 3.698 (12.18), 3.708 (7.00), 4.722 (7.07), 7.300 (.81), 7321 (7.50), 7.388 

(0.48), 7.405 (0.44), 7.599 (6.88), 7.602 (6.71), 7.706 (0.48), 7.725 (0.44), 7.828 (11.73), 

15 7.833 (4.12), 7.45(.84),750(135), 8229(16.00), 9A65 (1.85), 12.025(88).  

_Example11 

2(morpholin-4-yl)-7-(trifluoromethyl)-N-({5-[4-(trifluoromethyl)phenyl]-4H-1,2,4-triazol-3

yl}methyl)imidazo[2,1-f][1,2,4]triazin-4-amine 
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2-(methanesulfonyl)-7-(trifluoromethyl)-N-({5-[4-(trifluoromethyl)phenyl]- H-1,2,4-triazol

3-yl}methyl)imidazo[2,1-f][1,2,4]triazin-4-aine (m,60.0 mg, 118 pmol) 

was dissolved in acetonitrile (2.2 mL). Morpholine(41pL,470pmol;CASRN:[11091-8]) 

5 andNN-diisopropylethylamine (100 pL, 590 pmol; CAS-RN:[7087.68-5])wereadded 

andthe mixture was stirredfor6hat 70 C. Morpholine (3 mL, 34.4 mmol;CASRN:[110 

91-8]) was added and themixture was stirred for3hat 100Candfor 5daysat rt. The 

reaction mixture was concentrated and the residue was purified by column 

chroatography (silica gel,dichlormethaneethyl acetategradient) to give 29.0 mg 

10 (43 %yield)ofthetitlecompound.  

LC-MS (Method 2): R = 0.99 min; MS (ESIpos): m/z = 514 [M+H]* 

1H-NMR (400MHz, DMS .d6)[ppm]: 0.851 (0.86), 1.232(2.44), 1.983 (0.99), 2.005 

(0.46),2.337(1.16),2.518 (16.00),2.523(11.15),2.571(0.46), 2.635(1.02), 2.647 (1.22), 

2.678(1.21),3.357(1.07),3.371 (2.95), 3.381(0.99),3.392(0.72),3.416(0.66),3.454 

15 (6.26), 3.465(10.96), 3.477 (10.18), 3.499(0.99),3.506 (1.08), 3.519 (1.06), 3.530(1.17), 

3.549 (11.18), 3.561 (12.39), 3.572 (7.74),3.659(0.97), 3.672 (0.96), 4.829(5.25),4.840 

(5.24), 7.822 (6.57), 7.843 (7.15), 7.885 (0.51), 7.942 (9.05), 7.943 (9.25),8.166(8.88), 

8.186 (7.65), 9.470 (2.23), 14.150 (0.48).  

_ExampL_12 

20 oh-4-ym)-7-(tr-ifin-3-y]-1H-iridazol

2-yl}nethyl)imidazo[2,1-f][1,2,4]triazin-4-amine 
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2-(methanesulfonyl)-7-(trifluoromethyl)-N-({5-[6-(trifluoromethyl)pyridin-3-yl]-1H

imidazol-2-yl}methyl)imidazo[2,1-f][1,2,4]triazin-4-amine (2ntermediate_59, 6.0 mg, 

20 % purity, 24.5 pmol)was dissolved in acetonitrile (1.0 rnL). Morpholine (2.8 pL, 32 

5 pmol) and N,diisopropylethylamine (13 pL, 73 pnol; CAS-RN:[7087-68-5])wereadded 

and themixture was stirred for 23 h at 70 C. Morpholine(4.3 pL, 49.1 pol)wasadded 

and the ixturewas stirred for 24 h at 70 C. Thereaction mixturewasdilutedwithwater 

and extracted with ethyl acetate. The combined organiclayers wereconcentratedand 

the residue waspurified by preparative HPLC [WatersAutopurificationsyste;Column: 

10 Kinetex Evo 18 150*30m* 5 p; eluent A: water (0.2% aqueousamonia(32 %)), 

eluent8:acetonitrile;gradient:0-0.5-m 3 8(5-70mLmn.,15-5.5 m 35-65 % B; 

flow 70 mL/rnin; temperature: 25 C; Detector: DAD scan 210-400nm; analytical method: 

instrument: Waters Acquity UPLMS SingleQuad; Column: KinetexEvo C18 2.0p, 

100x2.mm; eluentA:water +0.2 volaqueousammonia (32%); eluent :acetonitril; 

15 gradient: 0-4.0 min 1-9% B, 40.0mi 99%; flow: 0.8 m/min; temperature: 40°C; 

DAD scan: 210-400 nm] to give 3.6 mg (27% yield) of the title compound.  

LC-MS:Rt=3.06 ; MS (ESIpos):mz=514 [M+H]* 

'H-NMR (400 MHz, DMSO-d6) u [ppm]: 1.232 (1.72), 1.351 (0.52), 2.074 (0.42), 2.336 

(1.21), 2.518 (16.00), 2.523 (10.72), 3.387 (1.17), 3.495 (4.10), 3.507 (3.72), 3.571 (3.90), 

20 3.583 (4.16),4758 (2.21), 4.771 (2.12), 7.841 (1.72), 7.862(1.89), 7.877 (2.80), 7.930 

(3.35),8.307 (1.05), 8.331 (0.95),8.509 (0.51), 9.118 (1.92), 9.366(0.82), 12.225 (0.87).  

Altern l 2-(rethysu -7-(tiu nthI-l yp -3-yl]

1H-inidazol-2-yl}methyl)imidazo[2,1-f][1,2]triazimn4aine(Intermediate58, 450mg, 

949 pmol)was provided in dichlormethane (25 mL) at 0 C, mCPA (818rg, 4.74nmol; 
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CAS-RN:[937-14-4]) was added and the mixture was stirred fo 4 h at rt. Morpholine (4.0 

mL, 45.9 rnmol) was adddand om aew reo at 60 C anda reduced 

ressue of 700 barTheea mxtue wasstirredover gtat 70 C. The raton 

ixtu wasd tedwthwaterd xtraedwth etyacetate he combined organic 

5 layerswee asked with asaturadaueous sodiurncioride solution, dried over a 

Iydrophobc fltadconcetted he residue was purified by column chromatography 

(Silica ge drrnetae hao gradien) The produce was stirred in 

dichoretae. The recipiate ascollectedbyfitationanddred togive 133 mg of 

the itlco pound.  

10 LC-MS (Method2 R 1.22 min; MS (ESpos)m/z 514 [M+H]* 

ExamplIe_13 

N-{[5( 4nethoxpeny -1H-idaz -2-yl]nethyl}-2-(rorpholin-4-yl)-7

tiforoety)imidazo[21f[24]trazin-4-amine 

H3C-O, 

HN N 

N NH 

N N 

N 

0 F 
F F 

15 2-(methaesuf -N-{[5- (4retho eny)-1H-iridazoy-2-yl]rethyl}-7

(trifluorornethy)inazo[2,l1-f[1,2,4]triazin-4-amine rmeite63, 47.2 g, 88 % 

puity, 92.0pol)wasdssoved acetoiie(0 mL) orpolie (0 pL, 120 rol) 

andNNdispopyehyaie 48 L, 280m AS-RN:[7087-68] were addedad 

the ixtur assirrd for22hat 0 C Morphol (38pL, 456 pmo) wasadddand 

20 the mixture wasst edfo further 48 h at 70 °C. Morpholine (38 pL, 456pmo and,N

dsopropylyanie (80L 466 pmol; CAS-RN:[7087-68-5]) were added and the 

ixurewasstiredfor 72 hat70 C ad 1 h at 140 C ariowave The reaction 

mixture was dutedt iatr nd extraedwith ethy acetate. conbed organic 
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layers were concentrated and the residue was purified by preparative HPLC (HT basic) 

to give 24.5ng (51 % yield) of the title compound.  

LC-MS ed2 R 1.18 min; IVS (ESipos): m/z = 475 [M+H]* 

NH-NMR (400 MHz, DMSO-d6) [ppm]: 1.231 (1.23), 2.332080 2.336 (0.50), 2.518 

5 (3.88), 2522 (2.51), 2.673 (0.68), 3.58 6.32), 3.519 (52)382 .57), 3.594 (5.68), 

3.668 (0.43), 3.743 (16.00), 4.714 (3.16), 4.727 (2.73),688(3 6.900 (3.70), 6.933 

(0.44), 6.948 (0.47), 6.970 (0.46), 7.371 (2.56), 7.375 (2.50), 7.512 (0.44), 7.530 (0.44), 

7.637 (3.73), 7.658 (3.44), 7.918 (5.21), 9.288 (1.08), 11.782 (1.34).  

_fExapp14 

10 2-(rnorahl n-4-yl)-N-({5-[4-(trifluoromethoxy)phenyl]-4H-1,2,4-triazol-3-yl}methyl)-7

(trifluor nethy) rdazo[2,1-f][1,2,4]triazin-4-arine 

F 
F 0 

F 

_N 
H N -N 

N H 

NSA N, 

N N' 

0 FF 

T2nethanesulfy-N-({5-[4-(trifluone phenyl4124iazl-3-yl}methyl)

7-(triflurmetIy)idaz[21-f[1,2,4]tazin4-aie(ntermediate .0 mg, 172 

15 urnol) was added rorpholine (1.0 rnL, 11.5 mmol; CAR1098nd the mixture 

wasstrred at 70 °C for 3 h. The react mixture was concentrated aid the residue was 

uIed by preparativeHPLC(HTacd to give 33.0 ng (36 % yied) of the title compound.  

LC-MS (Method 2): R= 1.12 rnin; MS (ESipos): m/z = 530 [M+H]t 

'H-NMR(400MHz DMSd6[ppr]: 1.232 (0.85), 1.33 (0.43), 2.327 (3.27), 2.331 

20 (2.23), 2.337 (0.9 25'8 (1281)2.523 (8.92), 22.674 (2.30), 2.678 (1.01), 

3.457 (6.86), 3468 (1189), 3.480 10.70), 3.502 08 3.552 (11.86), 3.564 (12.77), 

3.575 (7.07), 4.806 (5.18), 4.816 (.06), 7.452 (5.45), 7.473568 7.937 (9.67), 73 
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(9.67), 8.057 (2.16), 8064 (16.00), 8070 (4.85), 8082 (4.85), 8087 (14.29), 8.094 (1.53), 

9.449 (2.36), 14.042 (0.56).  

E~ge15 

N-{[5-(6 toxypyridin-3-yl)-4H-1,2,4-tr iazo3-yl]methyl}-2-(morplin- 4-yl)-8

5 (trifluorornethyl)pyrazo o[1,5-a][1, 3,5]trazin-4-amine 

H 3C-O 

N 

HN N 

NH 

N N 

0 IF F 
FF 

2-{[2-(mopholi4l)-tforornety)pyrazolo[, [1,35]triaz -4

yl]amnoacetohydrazideIntermediate24 100 mg, 78 p ) and 6-methoxypyridine

3-carboxndade hydrogen hoide (1/1) (62.5 mg, 333 pmol) were dissolved in N,N

S yramide . L). Soum t37.8 rg, 555 pmol; CAS-RN:[141-2-6]) 

wasadde adthenxtur was stredfo45 min at 180 C in a microav heacton 

rixtnas ilteed adtheftratewas purified by peoaativeHPLC (HT acid) togve 

38.4 mg (28 yield) of e ttecopourd.  

LC-MS (Mhod 1): Rt = 1 10 rnin; MS (ESpos) z 477 [M+H]* 

15 'H-NMR (400 Hz, DMSO-d6) 6 [ppr]: 2.074 (2.19), 2.327 (1.02), 2.331 (0.72), 2.518 

(4.40), 2.523 (292) 2669(1 01), 2.673 (0.72), 3.554 (1.97), 3677 (3.10), 38961600 

788 20)6915089)6.936 (0.90), 8.182 (1.76), 8.187 (1.85), 8.203 (6)8209 

(1.78, 8.245 439 8322.46), 8.736 (2.44), 9.287 (0.52).  

_Exme 16 

20 2-( pholin-4y)8-(trfluor ethyl)-N-({5-[6-(trifluorornety)yridin-3-yl]-4H-1,2,4

trazo3-y}reypyazoo[1 5-a][1,3,5]triazin-4-amine 
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2-{[2-(morpholin-4-yl)-8-(trifluoromethyl)pyrazolo[1,5-a][1,3,5]triazin-4

yl]amino}acetohydrazide (Intermed ate2_4, 100 mg, 278 pmol) and 6

(trifluororethyl)pyridine3carboximidaide hydrogen chloride (1/1) (75.1 mg, 333 pmol) 

5 weredissolvedinNN-irethylformamide (3.0 mL). Sodium ethylate(3 g,555 pmol; 

CAS-RN:[141526]) was added andtheixture was stirredfor45m at10 C ina 

microwave. The reactionixture wasfiltered, and the filtrate was purified by preparative 

HPLC (HT acid) togive78.2 mg (55 % yield) of the title compound.  

LC-MS (Method 1):R= 1.21 min; MS (ESipos): m/z = 515 [M+H] 

10 H-NMR (400 MHz, DMSO-6)[ppm]: 2.074 (1.00), 331(52),2336(1.16), 2.518 

(16.00),2523 (10.83), 1669 (52),2.673 (2.47), 349(59),3663(901), 4.858 (6.94), 

7.999 (5.86),8.019(6.30), 8258(15.79), 550(408),8554(385),.571 (3.55), 8.574 

(3.64), 9.302 (7.08), 9.307 (7.00), 9.355 (2.10), 14.336 (0.63).  

Example 17 

15 21o lin-4-y)-N-({5-[6-(tri oidin-3-yl]-4H-1,2,4t -3-yl methyl)-8

(trifluoromethyl)pyrazolo[1,5-a][1,3,5]triazin-4-amine 
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2-{[2-(morpholin-4-yl)-8-(trifluororethyl)pyrazolo[1,5-a][1,3,5]triazin-4 

yl]amino}acetohydrazide (m, 100 mg, 278 pmol) and 6

(trifluoromethoxy)pyridine-3-carboxiimidde hydrogen chloride (1/1) (805 mg, 333 

5 pmol) were dissolved in N,N-dimethylformamide (3.0 mL). Sodium ethylate (37.8 mg, 

555 pmol; CAS-RN:[141-526]) was added and the mixture was stirred for 1 hour and 45 

min at 180 °C in a microwave. The reaction mixture wasfiltered, andthe filtrate was 

purifiedby preparative HPLC (HT acid) to give 29.9 mg (20% yield) of the title compound.  

LC-MS (Method 1): Ri = 1.26 min; MS (ESpos): m/z = 531 [M+H]* 

10 1H-NMR (400MHz, DMSO-d6) [ppm]: 2.331 (2.73), 336(1.20), 2.428 (1.04), 2.518 

(16.00),523(1112), 673(2.75), 2.678 (1.27), 3.551 (626),663(7.94),4.842(351), 

378 (170), 398 (186),8253 (11.89), 8.477 (5.75), 483(6.18),.498 (5.51),8505 

(5.71), 8.891 (886,8.9 (8.84), 9.346 (2.00), 14.147 (1.70u).  

Exape 18 

15 N1-,-(6-rn oridin-3-yl)-4H-1,2,4-triazol-3-ymrhlI}-2-(mo ln-4-y)-7

(trifluoromethyl)imidazo[2,1-f][1,2,4]triazin-4-amine 
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2-{[2-(morpholin-4-yl)-T(trifluororethyl)imidazo[2,1-f][1,2,4]triazin-4

yl]amino}acetohydrazide (Internediate 73, 100 mg, 278 pmol) and 6-methoxypyridine

3-carboximidamide hydrogen chloride (1/1) (62.5 mg, 333 pmol) were dissolved in N,N

5 dimethylforaide(2.5mL). Sodiun ethylate(37.8 mg, 555 pmol; CASRN:[141-52-6]) 

wasaddedandthe ixturewas stirredfor45m inat 180Cin amicrowave.The reaction 

mixture was filtered, and the filtrate was purified by preparative HPLC (HT acid) to give a 

first batch of 32.4 mg (25 % yield) and a second batch of20.4 rg (14 % yield) of the title 

compound.  

10 LC-MS (Method 2): R1 = 0.82 min; MS (ESIpos): rn/z =477 [M+H]* 

HNMR(400 MHz, DMO-d6) 6 [ppm]: 2.327 (.60), 2.332 (43),2.518 (2.75), 2.523 

(1.8), 2.673 (0.43), 376(.01), 3.488 (2.71), 3559(15), 572(43), .582 (1.91), 

3.894 (1600), 4.801 (1.14), 6.911 (0.89), 6.933 (0.92), 7.934 (2.53), 8.177 (1.72), 8.184 

(1.80), 8.200 (1.53), 8.205 (1.72), 8.728 (2.18), 8.732 (2.21), .734 (1.99), 436 (0.55).  

15 LC-MS (Method 2): R= 82min; MS (ESpos): m/z = 477 [M+H] 

H-NMR (400 MHz, DMSOd6) 6 [ppm]: 2.518 (88), .523 (2.15), 466 (1.67), 3.476 

(2.88), 3488 (2.57), 3559 (7.93), 3.572 (3.16), 3.582 (1.76), 3.894 (1600), 4.801 (1.16), 

6.912 (1.06), 6.934 (1.09), 7.935 (2.40), 8.177 (1.62), 8.184 (1.79), 8.200 (1.52), 8.205 

(1.72), 8.726 (1.95), 8.728 (2.10), 8.732 (2.03), 9.436 (0.49).  

20 Example_19 

2-(morpholinl4-y)-N-({5-[6-(trifluoromrethoxy)pyridin-3-yl]-4H-1,2,4-riazo-3-yl}methyl)-7

(trifluoromethyl)imidazo[2,1-f][1,2,4]triazin-4-amine 
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2-{[2-(morpholin-4-yl)-7-(trifluororethyl)im idazo[2,1-f][1,2,4]triazin-4

yl]amino}acetohydrazide (Intermediate_73, 65.0 mg, 180 pmol) and 6

(trifluoromethoxy)pyridine-3-carboxi rid-e)hydrogen chloride (1/1) (5.3 mg, 216 

5 pmol) were dissolved in N,Niethylformamide(16 mL).Sodium ethylate (24.6 mg, 

361prol; CAS-RN:[141-52-6]) was added and themixturewasstirred for2h at 180 C 

in a microwave. The reaction mixture was filtered, andthe fitrate was purified by 

preparative HPLC (HT acid) to give 21.4 mg (22 % yield) of the title compound.  

LC-MS (Method 1): R= 1.26 min; MS (ESpos): m/z = 531 [M+H]* 

10 H-NMR (400MHz, DMSOd6) [ppm]: 2.332 (2.97), 2.336 (1.27), 2.518 (16.00), 2.523 

(11.43), 2678 (1.28), 3150(133),3.451 (7.68), 3.62 (13.58), 3.475 (1250), 3.504 

(0.77), 3.554 (12.87),3.566(1430),3.577 (25), 4.832 (6.98), 4844(7.O), 7385 (7.34), 

7.406 (7.67), 7.941 (1119),7.943 (11.81), 8.472 (8.66), .478 (8.51), 8.494 (7.69), 8.499 

(7.81), 8884(940), 8890(927),.892(9.19), 9.476 (3.08), 14.167 (0.65).  

15 Exampje2 

2-(rno14-y)-7-2(trifluoromethyl)-N-({5-[6-(trifl4uoromethprn-3-yl]-4H-1,2,4

triazol-3-yl}methyl)imidazo[2,1-f][1,2,4]triazin-4-amine 
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2-{[2-((morpholin-4-yl)-7-(trifluoromethyl)imidazo[2,1-f][1,2,4]triazin-4

yl]arnino}acetohydrazide (Interme iate_73, 100 mg, 278 pmol) and 6

(trifluoromethyl)pyridine-3-carboxiidamidehydrogen chloride (1/1) (75.1 mg, 333 pmol) 

5 weredissolved in N,N-direthylforamide (1.6 mL). Sodiuethylate(37.8 mg, 555 pmol; 

CAS-RN:[14152-6]) was addedandtheixture was stirred for2hat 180 C in a 

microwave. The reaction mixture wasfiltered, and the filtratewaspurified by preparative 

HPLC (HT acid). The crude productwasstirred in dichlormethane and the precipitate was 

filteredoff and dried at 60 C underreduced pressure to give67.3 mg (47% yield)of the 

10 titlecompound.  

LC-MS (Method 1): Rt = 1.21 min; MS (ES-pos): mn/z = 515 [M+H]* 

'H-NMR (400 MHz, DMSO-d6) [ppm]: 2.074 (234), 2.331 (128), 2.518 (6.59), 2.523 

(4.38), 3.448 (8.78), 3459 (15.36), 3.471 (13.85), 3.500 (0.70), 3.550 (14.31), 3.563 

(16.00), 3.573 (9.14), 4859(8.58), 4.873 (8.46), 7.946 (12.28), T948 (12.70), 7.995 

15 (6.53), 8.016 (6.94), 8.545 (4.92), 8549 (4.64), 565(427),569(4.34),9297(8.46), 

9.302 (8.30), 9489(25), 9.503 (438),9516 (2.05), 14296 (084).  

_Exampe_21 

N-{[-- rntoyprdn-3-yl)-1H-imidazo-2-y]rnethyl}-2-(morpholin-4.-yl)-8

(trifluoroethyl)pyrazolo[1,5-a][1,3,5]triazin-4-amine 
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N-{[5-(6-rnti oxypyridin-3-yl)-1H- ia -2-yl]methyl}-2-(r su lfanyl)-8

(trifluoronethyl)pyrazolo[1,5-a][13,5]triazin-4-amine (Intermediate 77, 53.0mg, 121 

prmol) was dissolvedindichlorethane(5 mL) at 0 C, 3-chlorobenzene-1-carboperoxoic 

5 acid (83.8 mg, 486 ol; CASRN:[937-14-4]) was added andthe nixturewas stirredfor 

1 h at rt. Morpholine (1 1 mL, 12 mmol; CAS-RN:[11091-8]) wasaddedandthesolvent 

was evaporated under reduce pressure at 60 °C. The residue was purified by column 

chromatography (silica gel, dichlormethane / ethanol gradient) to give 17.0 mg (29 % 

yield) of the title compound.  

10 LC-MS (Method 1): Rt = 0.94.min; MS (ESIpos): m/z = m/z = 476 [M+H]* 

1H-NMR (400MHz, DMS-d6) [ppm]: 1.232 (0.80), 2.327 (2.04), 2332 (1.46), 2.336 

(0.65), 2.518 (7.38), 2.523 (5.63),2.669 (2.03), 2.673 (1.40), .678 (0.58), 3.573 (2.03), 

3.691 (2.86), 3.703 (3.22), 3.714 (1.87), 3.843 (16.00), 4.714 (1.97), 4.727 (1.82), 5.759 

(0.95), 6.788 (1.85),6.807 (1.83), 6.809 (1.95),7.502 (2.19), 7.507 (2.08), 7.989 (1.54), 

15 7.995 (1.55), 8.010 (1.30),8.016(1.52),8.228 (4.00), 8.515 (1.75), 8.517 (1.89), 8.522 

(1.88), 9.149 (0.43),9.164(0.88),9.178(0.41), 11.950 (0.81).  

Example 22 

N-{[5-(6-meth lpyiin-3-yl)-4H--1,2,4-tizo--yl]methyl}-2-(m rhlin-4-yl)-8

(trifluorornethyl)pyrazolo[1,5-a][1,3,5]triazin-4-amine 
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2-{[2-(morphoin-4-yl)-8-(trifluoromethyl) pyrazolo[1,5-a][1,3,5]triazin-4

yl]amino}acetohydrazide (Intermeiate24, 100 mg, 278 pmol) and 6-methylpyridine-3

carboximidamide hydrogen chloride(1/1) (57.2 mg, 333 pmol) were dissolved in N,N

5 direthylforaide(25mL). Sodiu ethylate(37.8 mg, 555 pmol; CASRN:[141-52-6]) 

wasaddedandthemixturewasstirredfor2 hat 180 C in a microwave.The reaction 

nixturewasfiltered,and thefiltratewas purified by preparativeHPLC (HTbasic) to give 

23.9 rg(18% yield) of the title comnpound.  

LC-MS (Method 2): R = 0.75 min; MS (ESIpos): m/z =461 [M+H]* 

10 H-NMR (400 MHz, DMSOd6) 5 [ppm]: 1.229 (0.45), 327 (2.61), 2.331 (1.91), 2.336 

(1.07),2518 (1132), 523 (7.8), 669 (2.60), 2.673 (1.85),678 (0.86), 2.775 (0.43), 

3.559 (7.59),3629 (1.45), 3.642 (1.34), 3.674 (10.04), 3.687 (11.71), 3697(7.13), 3986 

(0.55), 4.783 (1600), 5.758 (9.06), 7318 (5.54), 7.338 (573), 8.143 (4.78), 8.149 (4.93), 

8.63 (4.46), 8.169 (4.63), .208(.41), 8.234 (13.51), 538(1.66), 8.998 (6.48), 9.002 

15 (661).  

Example 23 

1-5-(6-1methyl1pyridi--yl)-4H-1,2,4-triazol-3-yl]methyl}-2-(mrpoI-4-yl)-7

(trifluoromethyl)imidazo[2,1-f][1,2,4]triazin-4-amine 
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2-{[2-(morpholin-4-yl)-7-(trifluoromethyl)iidazo[2,1-f][1,2,4]triazin-4

yl]amino}acetohydrazide (intermediate 73, 620 mg, 172 pmol)and 6-methylpyridine-3

carboximidaride hydrogen chloride(1/1) (35.4 mg, 206pol)were dissolved inN,N

5 dimethylfornaide (25 L). Sodium ethylate(24mg,344pnol; CAS-N:[1415-6]) 

was addedand the mixture was stirred for2hat 180 in a micrwave.Thereaction 

mixture was filtered, and the filtratewaspurified by preparativeHPLC(HT basic)togive 

22.2 mg (25 % yield) of the titlecompound.  

LC-MS (Method 2): R1 = 0.77 mnn; MS (ESIpos): rz= 461[M+H] 

10 H-NMR (400 MHz, DMSO-d6) 6 [ppm]: 1.035 (0.47), 1.052 (0.1), 1.070 (0.44), 1.229 

(0.51), 2.327 (3.11), 2.331 (223),2.518 (16.00), 2.523 (10.14), 2669(11), 2.673 (2.24), 

3.466 (8.15), 3.476 (1.94), 349(13.10), 3.539 (1.82), 3.553 (119), 3.570 (14.30), 

3.581 (8.21), 3643 (0.75), .655(.82), 4.807 (14.63), 5.759 (3.44), 7.333 (6.39), 7.353 

(73),7 .34 (10.61), 8.147(5 7), 8.153 (5.46), 8.167 (5.03), 8.173 (5.22), 8.536 (1.99), 

15 8999(7.9),.003 (7.57), 423(0.72).  

Example_2_4 

2-(morpholin4-l)-(trifluoromethyl)-N-({5-[6-(trifluororethyl)pyridin--yl]-1Hiridazol 

2-yl}methyl)pyrazolo[1,5-a][13,5]triazin4amine 
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{[2-(morpholin-4-yl)-8-(trifluoronethyl) pyrazolo[1,5-a][1,3,5]triazin-4

yl]amino}ethanimidamide (Intermedate , 50.0 mg, 145 pmol) and sodium bicarbonate 

(67.1 mg, 799 pmol; CASRN:[144-558]) were dissolved in tetrahydrofuran (2 mL) and 

5 wate(0.75 r d at 7 -ron-1-[6-(trilroethyl7in-3-ye -1

one(38.9 mg, 145pol) was dissolved intetrahydrofuran (1 mL) andadded dropwiseto 

the mixture. The reaction mixture was stirred at 70 °C over night. The mixturewas 

concentrated and the residuewasdiluted with ethyl acetate and water. The phases were 

separatedandtheaqueousphasewas extracted withethyl acetate. The combined 

10 organiclayers weredriedoverahydrophobic filter andwere concentrated to give a 

residuewhich waspurified by preparative HPLC [WatersAutopurificationsystem; 

Column: Waters XBridge C18 100*30mm* 5 pm; eluent A: water (0.1% formic acid), 

eluentB: acetonitrile; gradient: 0-0.5 min 32% B (25-70 mL/min), 0.51-5.5 min 32-52% 

B;flow 70 mL/min; Detector:DAD scan 2 nm] to give 1.3 mg (2 % yield) of thetitle 

15 compound.  

LC-MS (Method 1): Rt = 1.17 min; MS (ESIpos): m/z = 514 [M+H]* 

'H-NMR (400 MHz, DMSO-d6) [ppm]: 1.233 (0.78), 2.327 (3.73), 2.331 (2.68), 2.336 

(1.20), 2.518 (1600), 2.523 (10.68), 669(3.76), 2.673 (2.63), 2.678 (1.19),566(76), 

3.682 (4.11), .694 (4.90), 4.748 (61),4.759 (2.57), 7.845 (182), 7.866 (.05),7891 

20 (2.28), 8.177 (37), 8.237 (6.32), 8.311 (1.22), 8.331 (1.11), 9.121 (2.30), 9.216(0 97), 

12.265(110).  
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EXPERIMENTAL SECTION - BIOLOGICAL ASSAYS 

Exarpls were tested selected biological assays one or mo times. When tested more 

tha ocedata aeepoedas either averagevauesor s median values, wherein 

0 the average valueaso referred to astheathmec eavaue presents the 

5 sur ofte va es obtained divided by the number of ties tested, nd 

0 therediav aue represents the middle number of the group a vues when 

rked i ascending or descending order. If the nrrberof valesi the data set 

Soddthemedian is the middle value. If the number of vauesin thedatasets 

even, themedianis the arithmetic mean of tie tworiddle aues 

10 Exanples werer ytheszedoneo roretesWhen thesedmore than oncedata 

frombooicaassayseoese aveagevaleso reda vaues calculated utiLzig 

datasetsobtaedfro testing of oneonore synthetic batch.  

An empty field in any of the foowig abesmasthat the respect compound has not 

be tested in that Assay.  

15 

1. Expressionand Purifiction of the CDK12/CycK and CDK13/CycK used in the 

CDK12 and CDK13 kinaseactivityassays 

1.1 Cloning of CDK 12/13, CycK and CAK1 in insectdestinationvectors 

TiecDNAs encoding the following protein sequencesv wee codoi optimzed for 

20 xpession Sf9 / Hi-5 insect cells and synthesized by the GeneArt Tecinology at 

Therrno Fischer Scieitfc 

The huan CDK12 tDN (Acc. Q9NYV4), CDK13 (14004), CycK (075909) and the 

saccharomyces erevsaeCAK1 (P43568) fll gtsequece wereued cloning.  

These cDNAsaso ecodedatt-site sequeces atte 'and 3' ends for bcloning into 

25 the following deston ectorsusing theGateway Technology.  

By using of baculovirus vectors wthastrongpoyhedri proroterpodes -erninal 

fusion of a His-tag with a TobaccoEdgevus cleavageste to te itgated ee of 

interest. Only the saccharorcesceevs CAK1 ( 5P4368) full length sequecewas 

oined an insect vector which provides a tag-free gene of interest.  

30 
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His-CDK12 (aa Q696-S1082) 

MTSHHHHHHS SMGSRTSLYK ACSDYDIPT TENLYFQP Y(KRPKICCP 

RYGERRQTES DWGKRCVDKF DIGilGEGT YGQVYKAKDK DTCELVALKK 

VRLDNEKEGF PITAIREIKI LRQLIHRSVV NMKEIVTDKQ DALDFKKDKG 

5 AFYLVFEYMD HDLMGLLESG LVHFSEDHIK SFMKQLMEGL EYCHKKNFLH 

RDIKCSNILL NNSCKLAD FGLARLYNSE ESFPYTNKVI TLVYRPPELL 

LGEERYTPAI DVWSCGLG ELFTKKPIFQ ANLELAQLEL ISRLCGSPCP 

AVWPDVIKLP YFNTMKPKKQ YRRRLREEFS FIPSAALDLL DHMLTLDPSK 

RCTAEQTLQS DFLKDVELSK MAPPDLPFHQ DCHELWSKKR RRQRQSGVVV 

10 EEPPPSKTSR KETTSGTSTE PVKNS 

His-CDK12-DN (aa Q696-S1082; K76A D877N) 

MTSHHHHHHS SMGSRTSLYK KAGSDYDIPT TENLYFQGQP YKKRPKICCP 

RYGERRQTES DWGKRCVDKF DIGilGEGT YGQVYKAKDK DTGELVALAK 

VRLDNEKEGF PITAIREIKI LRQLIHRSVV NMKEIVTDKQ DALDFKKDKG 

15 AFYLVFEYMD HDLMGLLESG LVHFSEDHIK SFMKQLMEGL EYC HKKNFLH 

RDIKCSNILL NNSGQIKLAN FGLARLYNSE ESRPYTNKVI TLWYRPPELL 

LGEERYTPAI DVWSCGCILG ELFTKKPIFQ ANLELAQLEL ISRLCGSPCP 

AVWPDVIKLP YFNTMKPKKQ YRRRLREEFS FIPSAALDLL DHMLTLDPSK 

RCTAEQTLQS DFLKDVELSK MAPPDLPHWQ DCHELWSKKR RRQRQSGVVV 

20 EEPPPSKTSR KETTSGTSTE PVKNS 

His-CDK13 (aa Q673-P05) 

MTSHHHHHHS SMGSRTSLYK KAGSDYDIPT TENLYFQGQL HSKRRPKCG 

PRYGETKEKD IDWGKRCVDK FDI1GIlGEG TYGQVYKARD KDTGEMVALK 

KVRLDNEKEGFPITAIREIKILRQLTHQSIINMKEIVTDK EDALDFKKDK GAFYLVFEYM 

25 DHDLMGLLES GLVHFNENHI KSFMRQLEG LDYCKKNL HRDIKCSNIL 

LNNRGQKLA DFGLARLYSS EESRPYTNKV ITLWYRPPEL LLGEERYTPA 

IDVvSCGCIL GELFTKKPIF QANQELAQLE LISRICGSPC PAVWPDVIKL 

PYFNTMKPKK QYRRKLREEF VFIPAAADL FDYMLALDPS KRCTAEQALQ 

CEFLRDVEPS KMPPPDLPLW QDCFELWSKK RRRQKQMGMT DDVSTIKAPR 

30 KDLSLGDDSRTNTP 

His-CDK13-DN (aa Q673-P1059; K734A; D855N) 

MTSHHHHHHS SMGSRTSLYK KAGSDYDIPT TENLYFQGQL HSKRRPKICG 

PRYGETKEKD IDWGKRCVDK FDIlGI1GEG TYGQVYKARD KDTGEMVALA 
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KVRLDNEKEG FPITAIREIK ILRQLTHQSI INMKEIVTDK EDALDFKKDK GAFYLVFEYM 

DHDLMGLLES GLVHFNENHI KSFMRQLMEG LDYCHKKNFL HRDIKCSNIL 

LNNRGQlKLA NFGLARLYSS EESRPYTNKV ITLWYRPPEL LLGEERYTPA 

IDVWSCGCL GELFTKKPIF QANQELAQLE LISRICGSPC PAVWPDVIKL 

5 PYFNTMKPKK QYRRKLREEF VFIPAAALDL FDYMLALDPS KRCTAEQALQ 

CEFLRDVEPS KMPPPDLPLW QDCHELWSKK RRRQKQMGMT DDVSTIKAPR 

KDLSLGLDDS RTNTP 

His-CycK (aa M1-S300) 

10 MTSHHHHHHS SMGSRTSLYK KAGSDYDIPT TENLYFQGMK ENKENSSPSV 

TSANLDHTKP CWYWDKKDLA HTPQLEGLD PATEARYRRE GARFIFDVGT 

RLGLHYDTLA TGIYFHRFY MFHSFKQFPR YVTGACCLFL AGKVEETPKK 

CKDIlKTARS LLNDVQOGQF GDDPKEEVMV LERILLQTIK FDLQVEHPYQ 

FLLKYAKQLK GDKNK-QKLV QMAWTFVNDS LCTTLSLQWE PEllAVAVMY 

15 LAGRLCKFEl QEWTSKPMYR RVWEQFVQDV PVDVLEDICH QLDLYSQGK 

QQMPHHTPHQ LQQPPSLQPTPQVPQVQQSQ PSQSSEPS 

OAK1 (aaM1-P368) 

MKLDS[IDITH QLVKSTRTA RIYRSDTYAl KOLALDFDIP PHNAKFEVSI 

LNKLGNKCKH ILPLLESKAT DNNDLLLLFP FEEMNLYEFM QMHYKRDRRK 

20 KNPYYDLLNP SIPIVADPPV QKYTNQLDVN RYSLSFFRQM VEGIAFLHEN 

KilHRDIKPQNIMLTNNTST VSPKLYllDF SYDMANNS QTSAEPMDSK VTDISTGIYK 

APEVLFGVKC YDGGVDVWSL LIlSQVFQR ETSRMGHVPA MIDDGSDDMN 

SDGSDFRLIC SIFEKLGIPS IQKWEEVAQH OSV AFVGMF GADGDGKYVL 

DQEKDVQISI VERNMPRLDE IADVKVKQKF INCILMVSF SPNRWSQR ILQELEKP 

25 

1.3 Expression of the CDK12-CycK and CDK13-CycK complex 

The Hi-5 insect cells werecultivated in Insect Xpress Mediu Lonza # BE12-730Q) and 

for o-infection the foaoing baculovirus w multiplicityaf ifecton (MOI) was using for 

the expression of the complex: CDK12 and CDK13 with MOi 1.0; CycK and CAK with 

30 MOI 0.5.  

The complex formation was performed by co-infection of Hi-5 cells grown in suspension 

to a density of 2 x 106 cesL in 8 L waver for 72 h. The cells were harvested by 

centrfgation (10 min., 170g 4 C) and the cell pellets stored at -80 C.  
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1.4 Purification of the CDK12 and CDKI13 complex 

Purification of the His-CDK12/His-CycKCAK1 or His-CDK13/His-CycK/CAK1 complex 

was achieved by affinitychromatography using Ni-Sepharose High Performance (GE 

5 Healthcare #17526802) or HisTrap TMHP (GE Healthcare #17-5247-01/05) 

Cell pellets were resuspended in lysis buffer(50 milimollLepesH75,500millimol/L 

NaC, 40 milliol/L Imidazol, 10% Glycerol; 0.5% NP40, Benzonase (150 U/ 10 g cell 

pellet), 1 illiol/L DTT and 1 x Complete EDTA-free proteaseinhibitorcocktail(Roche 

#1873580)).  

10 The lysate was incubatedon icefor 30 minutes and clarified by centrifugation (1h, 4°C, 

27500 xg). Proteins wer capturedovernight at4 C using Ni-Sepharose orHisTrap HP 

material, washed with CDK12/13 wash buffer(50millimol/L Hepes pH 5,500 nillimol/L 

NaCl, 40 millimol/L iidazole, 10% Glycerol, 1 millimol/L DTT) and elutedwith wash 

buffer by using gradient of imidazole (40-500 millimol/L).  

15 For removal ofiidazole the eluted proteincomplexesweredesaltedwith ZebaTM Desalt 

Spin Coluns(Pierce #89893)against CDK12/13 DSbuffer (50 millimol/L HepespH 7.5, 

500 millimol/L NaCl, 10% Glycerol, 1 millimol/L DTT).  

The final concentrationwas calculated densitrometrically using SA as a standard in a 

Coomrassie stainedgel. Elution fractions werealiquoted and shock frozen using liquid 

20 nitrogen.  

The invitroactivityofthe compounds ofthepresentinventioncan be demonstrated in 

the followingassays: 

2. Biochemicalkinaseassays 

2.1 CDK12/CycKlowATPkinaseassay 

25 CDK12/CycK -inhibitory activity ofcorpounds ofthepresent invention at 10 micrmol/L 

adenosine-rphosphate (ATP) wasquantifiedeploying the TR-FRET (TRFRET = 

Time ResolvedFluorescence energy transfer) basedCDK12/CycK activityinhibition 

assay as describedin thefollowing paragraphs.  

A corplexofhuranrecobinant CDK12 and human recombinant CycK (both N

30 terminally His-tagged, expression and purification asdescribed above)wasused as 

enzyme. As substrate for the kinase reaction biotinylated peptide biotin-Ahx
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KFELLPTPPLSPSRRSGL (C-terminu sin amid form) was used which can be purchased 

e.g. form the company Biosyntai Berin-Buch, Germany).  

For theassay0nanoL of a 100fod cocetated soution of heest copodinDMSO 

was piettedtoeher a black ow volue 384we mrote plateorabac 536well 

5 croteplatebotreiner BiOeFrckenause Gerany 2 micro of a solution 

of CDK12/CycK iaqueousasaybuffer [25 millirol/L HEPES pH 7.5, 20 rillimol/L 

gC 2 5 milli L -gyceophoshate 2 illimol/L EGTA, 1.0 millimol/L dithioreitol, 

.01% (v/v) Noidet-P40 (Sigma), .01 % (w/v) bovneseun alburin] wee addedad 

the mixturews incubated for 15 min at 22°C to awpre-binding of the testcopo unds 

10 to the enzyrne before the start of the kinase reaction. Then the kinase reaction was 

started by the addition of 3 rnicroL of solution ATP (16 micromol/L => final conc. in 

the 5 ricroL assay volur is 10 cromol/L) ad substrate (1.6 cror L> final 

conc. in the 5 ricroLassay ouei rncoo/L) iassaybuferad the esltng 

mixture was icubatedfora eaio time of 60min at 22C. he conctato of 

15 CD 2/Cfy wasaijusted ependgothe activtyothe ezyie o ad was cosen 

aprpriateo aee assayinntheinear rage tpica conceitraioswereabout 

2 naorol/L. The reaction sopped by the addition of3 croL ofasolutio of TR

FRET detection reagents (125 nanorol/L strepavidine-X66 [Cisbio Bioassays, 

Codolet, Frace] and 0.67 nanorol/L anti-Phospho-c-Myc (Ser 62) (E1J4K)-antibody 

20 from Ce SIgrain [# 13748] and 2 nanomol/L LANCE EU-WW024 labeled anti-rabbt 

gatibody [Perkin-Elmer, product o. 0083]) in an aqeous DTA-solution (133 

nimol/L EDTA, 0.27 % (w/v) bovine serun alburin in 66.7 in HEPES pH 7.5).  

The resulting mixture was incubated 1 h at 22C to allow thefomaorofcomplex 

bewee the phosporylated bioyated peptide and the deectioi reagets 

25 Subsequentytheamount of phosporyated substrate as evaluate bymeasuremet 

of the resoace ergy transfer fromn the uchete tothe septavdie-XL. Theefore, 

the fluorescence emissions at 620 nm anrd 6 6 m after ectatn at 3 r as 

measured in a TR-FRET read egaPerastar FS (BMG Labtechoogies Offenburg 

Gerany or a Viewlux (Perki-Emer). Teratiooftheessiosat665rnadat622 

30 nm wastake as the reassure for the amount ophosphoyatedsubstaeThedtavwre 

norriaisd (enzyre reaction without inhibitor= 0 % inhibition, a other assay 

components but noezyme = 100 % inhibtion). usually the test compounds were tested 

on the sane miotterate in 11 different cocetatiosi e range of 20 mncrorinol 

to 0.07 aomol/L (20 coo/L, 5.7 nicrool/L, 1.6 micnol/L, 0.47 mcomo/L, 

35 0.13 ricrooL, 38aoro 11 nanomol/L, 3.1 nanomol/L, 0.9 nanomol/L, 0.25 
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nanonol/L and 0.07 nanomol/L, the diution seriesprepared separately before the assay 

on thlevel of e 0fod once ratedsoutiosi DMSObyserialdutioseac 

conctratiosr a varydpedig ppettos used i dulatevauesfo each 

concentration ado values weecalc atedus GeedataScreenerTMsoftware 

5 22 CDK2CycK high ATPkinaseassay 

In the cotexof the resent invention, the term "IC50 CDK12 hATP" refes tth ICo 

au btaied accordIng to the assaydescibe this section 2) hen below i.e.  

te 10 values for t inhibition o CDK12 atih (2rM) ATP.  

CDK12/CycK -ihibioryactvity of compounds ofte preset eion at 2 nilliol/L 

10 ade ine-tri-ohos (ATP) was quatfederpoyi eTR-FRET (R-FRET= 

Tre Resolved uoescece ey asfer) based CDK12/CycK activity inhibition 

assay as described inthe folowingparagrhs.  

A copxof ua reombiant CDK12 and hunanrcobinant CycK (both N

terrinalyHstagged expeson and purification asdescribed abo)was used as 

15 enzyrne As substrate for the kinase reaction botryated peptide biotin-Ahx

KFELLPTPPLSPSRRSGL (C-tern i amidor was usedwhcca bepurcased 

e.g. form the company Biosynta erin-BucI, Gmay 

otieassay50naoL of a 100fold concentrated solution of thetescopund DMSO 

asppettedtoeterablack low volume 38we crotiterpateo o back1536wel 

20 ricrotite plate (boti Greiner Bio-One, Frickenhausen, Germany), 2 ricroL of a solution 

of CDK12/CycK i aqueousassaybuffer[25 millimol/L HEPES pH 7.5, 20 mo/L 

MgC 2, 5 millimol/L glycerophosphate2 millimol/L EGTA, 1.0 millimol/L dithiothreitol 

0.01% (v/v) NondetP40(ga) 0.01 % (wv boiserum alburnin] weeaddedand 

the mixture was incubated for 15 min at 220C to owpe-biding of the est compounds 

25 to the enzyrne before the start of the kiase ractio Tenthe inase eacti was 

stared byte addi of 3 microL of a souti 333miirol/L => fia coin. in the 

5 icroL assay vou is 2 milliol/L) ad substrate (1.67 icromol/L => final conc. in 

the micro assayvolume is 1 micromol/L) in assay buffer and the resulting mixture was 

icbated o areacto me of 60 min at 220C. The concentration fCDK12/CycK was 

30 adued depedigof eactvtyof the ezyme lot and a cosei apropiate to have 

theassay i thinarrangetypcac iceitratios ereabout .75 nanomo/L. The 

reaction wassoppedby theaddto of3microL of a solution of TR-FRETdetect 

eagents125naioiol strtaidine-XL665 [CisbioBoasays Codoet, Franc] and 
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0.67 nanomol/L anti-Phospho-c-Myc (Ser 62) (EJl4K)-antibody from Cell Signalling [# 

1378]aid 2 anoro/L LANCE EU-W024 abeedati-rabbitgatbody [Perkin

ler, produce io 0083])iaaueous EDTA-solution (133 millirol/L EDTA, 0.27 % 

v) bovie serurnalbuin 66.7m rillimol/L HEPES pH 7.5).  

5 The resultiixtue was incubated 1 h at 22°C to allow the forrationofcompex 

between the phosphorylated botflyaed pepte and the detection agents.  

Subsequently the amount of phosphoylated substrate waseaLated by easrement 

of the resonance energy ransfefon e elate totestepavidine-XL. Terefoe, 

the fluorescence erissons at 620i and 665 nm after citation at 350 n was 

10 reasued in a TR-FRET reader, ega Pherastar FS (BMG Labtehnologies, Offenburg, 

Gerrayor a Veux (Perkin er). The ratioo theeissions at 665n and at 622 

rm wastken aste measureorteamount ofhosorlated subrate Thedata were 

nrrnaised (enzy react without iibto 0 % inhibition, al other assay 

CoIoentsbut noenzyre 100 % inhibition). Usually the test compounds weretested 

15 on the sameicrotiterplate in 11 diferet cocentratiois in e range of 20 micoro/L 

to 0.07 anormol/L (20 cro 57ricrornolL, 16m ricromol/L, 0.47 ricrorol/L, 

0.13 crom /L, 38 nanomol/L, 11 nanomol/L, 3.1 nanomol/L, 0.9 nano ,.25 

nanomol/L aid 0.07 nanorol/L, the dilution series prepared separately before the assay 

on thelevel ofte 100fod concentrated ouionsi DMSO by eria dilutions, exact 

20 coicetrationsr ay varydepedigppettrsused) in duplicae values for each 

once ration ad o aeswe caculaed usig GeedataSceeerM software 

Table 1. CDK12/Cyci 2 nM ATP (high ATP), IC5 0 - [mol/] mediann) 

Example CDK12/ CyclinK, 2 rM Example CDK12/ CycnK, 2 mM 
No ATP (high ATP), IC50 - No ATP (high ATP), IC50 

[mol/] (median) [mol/] (median) 

1 1,83E-06 9 9.21E-09 

2 17.50E-07 | 10 17,59E-09 

3 2.67E-07 11 3.23E-08 

4 3.48E-08 12 3.09E-09 

5 2.62E-07 13 1.23E-08 

6 736E-07 14 

7 2,63E-08 15 5.26E-07 

8 8.34E-09 16 7.91E-08 
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Exa e| CDK12/ CyclinK, 2 rM Exarple CDK12/ yclinK, 2 rM 
No ATP (high ATP), IC50 - No ATP(highATP), IC50

[mnl/l] (median) [ol/] (median) 

17 5.96-09 21 

18 4.i6E-08 22 I4.89E-07 

19 4.14E-09 23 160E-07 

20 1119E-08 24 1151E-08 

2.3 CDK13/CycK low TPkinase assay 

5 CDK3/CycKinhibitory activity of compounds of the present i tiat 10 micromol/L 

adanoie-r-phosphate (ATP) was quati employing the TR-FRET TR-FRET 

Trme ResolvedF uorescece Energy Iranse based CDK13/CycKactivtynhbtio 

assay as descrid in the following paragraph.  

A complex of huran recombinant CDK13 and humarecornbnant CycK (both N

10 terminally tagged expressed pucatonas des bed abo) as used as 

enzyme. As substrate or e kinase reactor botiyaed peptide botiAhx

KFELLPTPPSPSRRSGL (C-terrinus in ari fcrm) wassed which n chased 

e.g. form the cornpany Biosyntan (Berlin-Buch, Gerrany).  

For the assay 50 nanoL of a 1 fod conceItated solution thetest compound in DMSO 

15 was pipettedinto either a black low volume 384welicrotiter plateorablack 1536we 

ricrotierplate both Greiiero-Oe Fr cause Gerany 2 croL ofa souon 

of CDK13CycK in aqueou assay buffer [25 nillimol/L .HEPES pH 75, 20milliro/ 

MgC2, 5 illiro -glyceo spate 2 rilliol/L EGTA, 1.0 millirol/L diothreitoi, 

0.01% (v/v) NonidetP40 gma 001 % (w/v) bovine serum albumin] weradded ad 

20 the mixture wasicubatedor 15 rin at 220C to aow pre-b hiding of the test compounds 

to the enzyre befoethe start of the kinase react0.1 Then the kinase reaction was 

started by the addition of 3 microL of a solution ATP (16.7 ricromol/L => final conc. in 

the 5 microL assay volumes mcomo ) and sbstate (1.67 ricrool/L => fial 

conc. inthe 5 microL assay 1 micromol/L) i assaybueraid thesult g 

25 mixture vas incubated fora eatio ne of 60 min t 22C. The conceItraton of 

CDK13/CycK was adjusted depending of the activity of the enzyre lot and was chosen 
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appropriate to have the assay in the linear range, typical concentrations were about 

5 nanmolL Threacti vas stopped by the addItion of 3 icrL of a solution of TR

FRET deteti reagents (12 naorol/L streptavidine-X 6 6 5 [Cisb Bioassays, 

Codolet, France] ad 0.67 nanomolL anti- Phospho-c-Myc (Ser 62) (El1J4K)-antibody 

5 front Cell Signalling [# 13748] and 2 nanomol/L LANCE EU-W1024 labeled anti-rabbit 

IgG antIbody [Perkin-Eimer, product no. 0083]) in an aqueous EDTA-solution (133 

millimol/L EDTA, 0.27 % (w/v) bovine serum albumin in 66.7 millimol/L HEPES pH 7.5).  

iTe resuti mixture was incubated 1 h at 22°C allow the formation ofcorpex 

between tIe phosphorylated bitnyated peptide and the detection reagents.  

10 Subsequeitlytheamount ofphosphorylate subsrate wasevaluated by measurement 

of the resnace energytrferfrn the Eu- ate to the stepavdieXLTherefore 

the fluoresce emssisat620ii and 665 after excitation at 350r was 

easuredinaTR-FRET reader, e.g. aPheastar S (BMG Latc ogeOfnburg, 

Gernany) raVieux (erkin-Elmer). The ratio f the emssis nr da622 

15 nrwastake aste easue for the amount p hpryaed substrate.Theatawere 

norrnalsd (enzymereain without hbtr =0 nhibition, al otherassay 

componentsbt ezye = 100 % inhibition). ualy thetest p dsweetested 

on the sare nicrotiterplate in 11 different concentrations in the range of 20 nicromol/L 

to 0.07 nanorol/L (20 ricromol/L, 5.7 micromol/L, 1.6 micromol/L, 0.47 micromol/L, 

20 0.13 micromol/L, 38 nanorol/L, 11 rnai/L, 31 narmaL, 0. narnol/L, 0.25 

nanorno/L and 0.07 naiorano/L, thedut ses prepared parateybefoetheassa 

teee ofthe 100dcoetratedsoutins i DMSO b seadiutis exact 

concentrations mayvar depending pipttrsused in dupcatevaluesfr each 

conceitati and IC5ovalues weecalcuated usigGendata ScreerTMsfar 

25 2.4CDK2/CycEkinaseassay 

CDK2/CycE -inhibitory activity cpondsofthepesent eito was quatifed 

erploying the CDK2CycE TR-FRET assay asdescibd ithe folng paragraphs.  

Recombinant fusion proteins of GST and human CDK2 and ofGST and human CycE, 

expessed in ise cells (S9 and purified by G tathn-Sepharose affinity 

30 crmagapy were pucasedfm oQiase GnbH (Friburg Gerrny). As 

substrateorthekiase react bItiylated peptide biotin tds- LKSPYKISEG (C

term ius in arnid f wsuseic ca e purchased e.g. fon th crpany JERINI 

peptidetechnlgies(BernGermany).  
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Fo the assay 50 nanoL of a 100fold concentated solution of the test compound in DMSO 

wasppeted into a black o volume384well microtiter plate or aback1536we 

mcoterpae (both G reie o-O Fricknhausen, Germany), 2 ricroLoa solution 

of CDK2/CycE i aquo assay offer [50 illimol/L Tris/HCI pH 8.0, 10 iioL 

5 MgCl2, 1 0 rillimo/Ldithiothreitol, 0.1 millimol/L sodium orthoaadate, 0.01% (vv) 

Nonidet-P40 (Sigma wer addedaid the mixture was incubated fo min at 22C to 

alw pre-binding of etes compounds to the enzymebefore estartofthe kiase 

reactor hen the kinase reaciowassarted by tie addto o 3 microL of a solution of 

deis ne-tri-phosphate (ATP, 3 nillimol/L => final conc. in the 5 rrnrL aay 

10 olns2 millimol/L) and substte1.25 micromol/L => final conc. in the iroLassay 

volumes 0.75 micromol/L) in assay buffer and the resulting mixture was ncubatedfor a 

rectio time of 25 in at 22°C. The concentaio of CDK2/CE wasadjusted 

depedig o the activity of the enzyrne t and wascosenaopateoaetheassay 

in the linear range, typical concentrations were th rageof1g/rl Thereactio was 

15 stopped byth additioo3 icoL oasluonoTRRE detect eagets03.333 

microro/Lseptad XL66 [CsbooassaysCodolet, Fre] aid 167 anomol/L 

anti-RBIpSer /pSe11-a ibodyfm BD a Pringen [# 558389]ad2 nanomol/L 

LANCE EU 1 2abeledanti-rnouse IgG antibody [Perkin-Elmer, productno. AD0077, 

as anaternate Terbiucryptaeabeed anti-mouse IgG antibody from Cisbio 

20 Boassays can beued] i an aqueousEDTA-solution (167 millimol/L EDTA, 0.2 % (w/v) 

boie serum albuin in 100 miim ol/L HEPES pH 7.5).  

The resulting mixture was incubated 1 h at 22C to allow the fornatio of complex 

between the phosphorylated botinylated peptide and the detection eagents 

Subeuety e amount of osphoyated substrate waseauated by neasurient 

25 of the esonanceenergy transferfom theEuchhe streptavidine-XL. Therefore, 

the fuoresceceerissionsat620 m 665 rn after exctatin at 350 n was 

reas edin a T-FRET reader, e.g. a Phiasta (BMG Labtechologies, Offenburg, 

Gernay or aVeuxPerkin- Elrer). The rato ofiteer at66d at 622 

rn watake astheeasuefor the amount ofposphoryated substrate Thedataere 

30 normased enzye reactio inhibit - 0% inhibition, a otherassay 

corpoeits but oezye 100 hibton). Usually the test cormpounds were ested 

o thesare otiterpae dferet cocetatons in the ageof20 micromol/L 

to 007 aomolL 20 crrol 5/ comol/L, 1.6 micronol/L, 0.47 ricromol/L, 

0. mcorol/L, 38 nanoo/L 11 iaorrol/L, 3.1 nanomol/L, 0.9 nanoiol/L, 0.25 

35 naomol/L and 0.07 nanomol/L, the dution series repaired separate before te essay 

on ithe level of heOfod concetrated soutos in DM erialdiutiosexact 
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concentrations nay vary depending pipettos used) in duplicate values for each 

concentration and IC50 values were caculated usig Genedata ScreenerTM sofwae.  

Table 2. CDK2CyciE 2mMATP (high ATP), ICo - [rnol/ 

Example CDK2/CycinE, 2M ATP Exarnpe CDK2/CyclinE, 2mn ATP 
No (high ATP), IC50 - [mol/l] No (high ATP), IC50 - [r.nol/] 

(median) neda 

1 9.81E-06 13 163E-05 

2 1.12E-05 14 > 2.OOE-5 

3 7.92E-06 15 3.12E-06 

4 1.04E-05 - 16 4.05E-06 

5 >2.00E-5 17 6.72E-06 

6 >2.00E-5 18 > 571E-6 

7 > 2.00E-5 19 > 2.O0E-5 

8 > 2.00E-5 1-20 > 5.71 E-6 

9 > 2.00E-5 21 6.39E-06 

10 >2.00E-5 22 3.12E-06 

11 > 200E-5 23 2.86E-06 

12 > 2.00E-5 24 7.82E- 6 

5 

2.5 CDK9CycT1 highATP kiaseassay 

CDK9/CycT1 -inhibitory activity of compounds of thepreset nvetion at a high ATP 

concetati after preicubaton of enzyre ad testcompouds was quantified 

employing the CDK9/CycT1 TR-FRET assay as described in the following paragras 

10 Recombinant full-lengthis-agged urban CDK9 and CycT1, expressed in insect ces 

adpurfd by Ni-NTA afitychromatograpy wereprchasedfrom feTechnooges 

(CatNoPV4131). Assubstrate fortekinasereacti tinatedpeptidebiotitds

YSPLKSPYKISEG (C-terminus in amd f w whchcane purchased e.g.  

forn the company JERINI peptidetecnooges (Berlin, Gerrany).  
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Fo the assay 50 nanoL of a 100fold concentrate solution of thetest compound in DMSO 

waspipetted ito either a black low volune384we mcrotteraeaback1536we 

motite pate bot rerBi-ne, Fricke hause Gemany)2rncroLa solution 

of CDK9ycT1 iaqeos assaybuffer [50 millimol/L TrsH pH 80 10 illimol/L 

5 MgCl2 1 0 rillimol/L dithiothreitol, 0.1 millirol/L sodium ortho-vanadate, 0.01% (v/v) 

o de-P40 (Sigma eeadded and the mixtuewas icubaed 15in at 22 to 

alopre-binding of hetecompounds to the enzymebefore thesartofhekiase 

reaction. Then te kiase eacin as started by the addition of 3microL ofa soutiof 

ine-tri-h hate (ATP, 3.3 nillimol/L => final conc. in the 5 microL sa 'lure 

10 is 2 nilrolL) andsubstrate (1.25 icromol/L => final conc. in'te 5 microL assay volume 

is 0.75 micromol/L) in assay buffer andtheresulting mixture wasinubated for a reaction 

tine of 25 min at 22C.T cocetrio of CDK9/CycT1 asad seddeendi of 

the activity of the enzyre lot and wa chosen appropriate to have te assayi theinear 

rage typical concentrations were in the range of 0.5 micrognl. The reaction was 

15 toppedby the addition of 3 icoLo a soon of TR-FRET detector reagents (033 

nicronol/L stepaidieXL66 [sboBoassaysCodolet, Face] ad 1.67 nanomoL 

anti-RB(pSer807pSe8 a body froBD Pharmingen [# 558389ad 2 nanomol/L 

LANCE EU-W1024 labeled ari;-mouse IgG antibody [Perkin-lDmer, product no.  

AD0077]) in an aqeous DTA-solut in (167 millinol/L EDTA, 0.2 % (w/v) bovine serum 

20 albumin in 100millirrol/LHEPES pH7.5).  

Theresltng nixtre wasicubated 1 h at 22C to alwthefonationofcopex 

between e phosphorylated biotinylated peptide ad th deteci reagents.  

ubsequently the amount of posphorylated sbstrate was evauadby rasurernent 

of the resonance energy tras fr from the Eu-chelate to te tavidine-XL. Theefoe, 

25 the luoescence emissonsat620 nmand665nm after excitation at 350 nm was 

reas a TR-FRET adereg. aPeastar BMG Labtechnologies, Offenbug, 

Germaiy) or a Viewlux (Perkin-Elmer). The ratio of the emissions at 66 nm ad at622 

nm wastaken as thr measure tr the amount of phosphoryaedsubstraTedtavwere 

iorrnased (ezymereactor tAt inhibitor = 0 inhibition, a otherassay 

30 cones but o enzye 100 % inhibition). Usually the test compoundswetesed 

on the sarner icrotiterplate in 11 different concentrations in the range of 20 rncromo/L 

to 0.07 nanomo/L (20 mr1ool/L, 5.7 micromol/L, 1.6 ricromol/L, 0.47 mcroolL, 

0.13 micror m/L, 38 anornol/L, 11 anool/L, 3.1 nanomol/L, 0.9 nanorol/L, 025 

ianorol/L and 0.07 nanomoI/Lthediluti as prepadseparatey before the assay 

35 o the level o Ofold concentrated souins i DSObyserial dilutions, exact 
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concentration nay vary depending pipettors used) in duplicate values for each 

concentration and ICoso-values ver cacuatedusing Gedata SceeeTM oae 

Tabe 3CDK9yclinT1, 2nM ATP (high ATP), ICo - [mol/] 

Exape CDK9/CyclinT1, 2rM ATP Example CDK9/CyclinTl, 2rM ATP 
No (igh ATP), IC50 - [mol/] No (high ATP), IC50 - [mol/] 

rnedian)|i (median 

1 4.58E-06 13 2.78E-06 

2 6.35E-06 | 14 > 2.00E-5 

3 1.54E-05 15 

4 >2.0OE-5 16 

5 1.78E-05 17 

6 l>2.00E-5 18 3.40E-07 

7 > 2.00E-5 19 506E-07 

8 >2.00E-5 20 8.47E-07 

9 > 1.91E-5 121 305E06 

10 >2.00E-5 122 1.89E06 

11 > 2.00E-5 23 6.24E-07 

12 > 2.0OE-5 24 3.56E-06 

5 

3. qRT-PCR assay:BRCAATR, MCL1 in MDAMB231, CAL-120 

Tissue cultured huran MDA-M231 human beast cancer cells weplated in 500 

ricroL per wellat20000 ceswe ia24w icritepateAtr24 the cells were 

exosedcotinously for 24 h tessubstances bstaces were added with ITecai 

10 P D300 Dispenser RNA was prepared using Qiage RNeasynKit(#7406 RA 

wasquatifid usig aNanoDrop Equipmentand600 nanoga of RNA ascoveted 

to cDNA using a SuperScript VILO kit (Themser #117 5050 followed byPCR 

amplification. BRCA1 and TIR gene express wasreasud by RT-qPCR and 

normalised to GAPDH housekeeping gee exressio qPCR primer sets have bee 
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purchasedfrom Thermo FisherSientific Appied BiosystemsE RCA1 #HsO0156193; 

ATR# HE99 23;GAPDHI#Hs 03929097.  

Ta~ihibiton of8BRCAlmRN.x-nssirMDA-MB-231 and CALl.ces 

Exa e o RTqPCR-MDA2 AB231,F R~P -CL'20
0C50 [roI/],BROAl 05mC ERA 

(median) (ieian) 

2 2.72 E7 

3 

63F 

70E 

8 182 E8 

9~ 1.02E-7 

10 3.73 E-8

12 7.57 E-9 

13 571E-8 

17 

18 7.15 E-8 

19 3.45E-8 

20 5.38E-8 - -- 

21 - 8E-

22 

23 1.02E

24 2.95E-8 
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4. Proliferation assay:MDAMB-231,CAL-120 

Human tumor cells were originally obtained from the American Type Culture Collection 

(ATCC), or from the Deutsche Sammlung von Mikroorganisren und Zelkulturen (DSMZ, 

5 German Collection of Microorganismsand Cell Cultures). Cultivated tumour cells (CAL

120, human breast adenocarcinomacells, DSMZ ACC-459; MDA-MB-231, human breast 

cancercells,ATCC HTB-26) were platedatadensity of 4,000 cells/well in a96well 

ultititerplatein 200 microL of their respective growth medium supplemented 10%fetal 

calf serum. After 24hours, the cells of one plate (zero-point plate) werestained with 

10 crystal violet(seebelow),whilethe medium ofthe other plates was suppleentedwith 

thetest substancesinvariousconcentrations(0micromol/L, aswell as intherange of 

0.01-10micrormol/L; the final concentration of thesolvent diethylsulfoxide was adjusted 

to 0.1%) usingaTecan HP D300 Digital Dispenser. The cells were incubated for4 days 

in thepresence softest substances. Cell proliferation was determined by staining th cells 

15 with crystalviolet:the cells were fixed by adding 20 microLmeasuring pointofan 11% 

glutaric aldehyde solution for 15 minutes at room teperature.After three washing cycles 

of thefixed cells with water, the plates weredried at room temperature. The cells were 

stainedbyadding 100 microLreasuring pointofaO.1% crystalvioletsolution (pH 3.0).  

Afterthree washing cycles of thestained cells with water, the platesweredriedatroom 

20 temperature. The dye was dissolved by adding 100 microL/easuring pointof a 10% 

acetic acid solution. The extinction was determined by photometry ata wavelength of 595 

nm. The changeof cell number, in percent, was calculated by normalization of the 

measured values to the extinction values ofthezeropointplate(=0%) andthe extinction 

oftheuntreated(0pM)cells(=100%). The C50values(inhibitory concentrationat50% 

25 of maximal effect)weredetermined by means of a4parameter fit.  

Table 5. Antiproliferative data for the compounds of the present invention.  

Example Prolif- Example Prolif
No CAL-120, No CAL-120, 

Prolif-MDA MB- IC50 - Prolif-MDA MB- IC50 
231, IC50 - | [mol/l] | || 231, IC50 - "Iroll 
[mol/l] (median) (median) [mol/l] median ) (median) 

1 580E-07 4 1.23E-07 103E-07 

2 3.70E-07 5 3.19E-07 3.19E-07 

3 1.73E-07 6 7.77E-07 224E-07 
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Exarne Prolif- Exanple Prolif
No CAL-120, No CAL-120, 

Prolif-MDA MB- IC50 - Prolif-MDA MB- IIC50 
231 IC50- [mo] 231, 50 - |[mo 

no/](median (median [mol/] edian) (edian 

7 19.5E-08 - 1.03E-07 16 1.79E-07 2.11E-07 

8 1.14E-07 907E-08 17 1,12E-07 8.81E-08 

9 1.90E-07 1.09E-07 18 7.21E-08 1.04E-07 

10 1.23E-07 6.98E-08 19 3.75E-08 6.32E-08 

11 4.34E-07 4 19E-07 20 5.29E-08 8.35E-08 

12 2.25E-08 1.48E-08 21 9.83E-08 9.90E-08 

13 8.59E-08 2.92E-08 22 2.86E-07 3.33E-07 

14 3.19E-07 2.48E-07 23 7.58E-08 9.93E-08 

15 25- 0 7 3.55E-07 24 2.17E-08 302E-08 

5. Proliferation assayCDK2degraderresistant MDA-MB231 and CAL-120 

CDK12-degrader esstatCellswegenetedby opagaton of CAL-120 huran 

5 breast adecrcinomaes_(DSZACC9 and MDAB231 human breast cancer 

Cels (ATCC HTB-26) in essence of increasing concentrations of the CDK1 degrader 

coroud example 4 front WO 2021/116178. Initial concentrationsof exame were 

2.OE-08 M AL-120 cells and 4.6E-08 M for MDA--231 cescorespoding to ca.  

2-fold the 0C50 of inhibition of the cells in an proliferation assa After the created cls 

10 recovered and proliferated again the concetratiof copouid example 4 was 

icreased to 3-fold IC50. This procedure as repeated coding to the flowing 

cocentration steps: 4.5-fold IC50, -fold IC50, 75-fd C50 -fold IaC50, 1od C50 

15-fold IC50, 20-fold IC50, 25-fold IC50, 30-fold IC50 (highest concetaon fo MDA

MB-231 cells), 50-od IC50 (highest concentration for CAL-120ces Th procedure 

15 resulted in e geerat of a MDA-MB-231 cell pool naed 'MD -MB31-CDK12d

esproiferati npesc 30-d IC50 concentration 6.9E-07 a compound 

exape4, nd inaAL20 e 000 iamed 'CAL-120-CDK12d-res proeating in 

sece of 50-fold IC50 concetr;atos (5.0E-07 M) of compound example 4.  

168



WO2023/135057 PCT/EP2023/050208 

To determine the inhibitory effect of test compounds on proliferation of CAL-120

CDK12d-es MDA-MB-231-CDK12d-res the celswe plated atadensty of 4,000 

els/we i a 6-well multititer plate in 200 rroL e espciegrowthredium 

suppemted 10% fetal calf serur. After 24 rs thecesofoepate(eropoint 

5 ate)erestned with crystal violet (see below), whit mediurofthe oterplates 

wasspplenented with the test subsnces vaiou cocentratios (0 micromol, as 

weasrterange of 0.01-10 ricrool/L; the fna coicetr of the solvent dimethyI 

sufxde was adjustedto0.1%) using a Teca D300 Dtal Dispense The els 

cubatdo 4dain thepresence f est substces. nrolifea was 

10 determined by stanigte ce wthcrystal voet: the cls were fixedbydding 20 

microL/measurirg point ofan11%glutariC aldehyde solutionfor 15mnutesatroon 

emperature. After theewashgCcesofexed celsw water, e tesweredried 

at roori tepeatre T ce were stained by adding 100 o easurig point of a 

0. 1% crystal violet solution (pH 3.0). After three washing cyc oftestained cell with 

15 watertepaewee dried at roon temperature. The dyea dissoedb addig 100 

rcrL/measig point of a0 aceti cd solution. TheextirCtin determined by 

photometry at a wavelength of 59 rn. The change of cell number, in percent, was 

calculated by nornalization of therneasured values to the extinction values of the zero

poit plate (=O%) and tie extinction of the teated 0uM s(=100%). Th IC50 

20 values (inhibitory concetratio at 50% of maxiial effect) weredeeined by eas of 

a 4 paramete it 

Table6Antipofetie datafor compounds of thepeset inveto and copto 

compounds.  

Example No Prolif-MDA Prolif-MDA Ratio Prolif-CAL- Prolif- Ratio 
MB-231, MB-231- 120, IC50 CAL-120
IC50 - CDK12d- - [ro/I] CDK12d
[rol/l] re C50 - |(di res IC50 
(rnedian |moI/] |01 |-[ro/] 

di) |(mdi) 

Comparator | 2.53E-08 9.36E-07 37.0 1.20E-08 7.34E-07 61.2 
WO 
2021 /11678, 
example 4 

Corpaator 600E-09 4.27E-07 71.1 4.49E-09 3.20E-07 71.3 
WO 
2021/116178, 
example 273 

Comparator 6.74E09 152E-07 22.6 4.89E-09 1.02E-07 20.9 
WO 
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Exa eNo Prolif-MDA Prolif-MDA Ratio Prolif-CAL- Prolif- Ratio 
MB-231, | MB-231- 120, IC50 CAL-120
IC50 - CDK12d- |- [m/1] |CDK12d

[mol/] res IC50 -(edia res 0C50 
(median) [mo/] |no 

(rnedi) | | ||(iedan) 

2021/116178, 
example 274 

7 9.05E-08 56E-07 1.7 1.03E-07 1.12E-07 1.1 

8 1.14E 07 78E-07 1.6 9.07E-08 1.73E-07 1.9 

9 1.90E-07 1.50E07 0.8 1.09E-07 1.05E-07 1.0 

10 156E07 1.3 698E08 139E-07 2.0 

12 225E-08 3 OE08 1.4 1.48E-08 2.21E-08 1.5 

17 112E-07 1.56E07 1.4 8.81E-08 1.34E-07 1.5 

18 721E 08 2.88E-07 4.0 1.04E-07 2.52E-07 2.4 

19 3.75E-08 103E-07 2.7 632-08 9.71E-08 1.5 

20 5.29E-08 55E07 2.9 83 08 1.18E-07 1.4 

24 2.E-08 &26E-08 29 3.02E-08 4.07E-08 1.3 

The data of Table 6 dem trehat corparato co pounds front WO 2021/116178, 

which exhibit strong CDK12/CyciK protedegradtion activity, show a 20- to nore than 

70d deceasedantiprolferae potency agast he resstat ce lines MDA- -23 

5 CDK12dres andCkL-120-CDK12d s as comedy to eparenta cell lines MDA-MB

231 and CAL-12 I ctratthe cripounds of the pset inetion characterized 

by similar antprolferative potency agans resstantad area cell lines (ratioblow or 

equ o 4).  

6.Proliferation assay:celllinepanel 

10 Human tuour ces were orginay obtanedfro te Ameica Type Culture ecton 

(ATCC), front Cel LineSeresGbH(S fom the DeutscheSarnr g 0n 

Mikroorganisen und Zelkt en DMZ, GermanCoecton of Microorganisms and 

Cell Cultures), from the Japae Cace Research Resoures Bank (JCRB), from Public 

at Engladfor the Euopea Collecton of Authenticated Ce C cultures ECACC), 

15 fo AsterandBosiecsor oteNationalCance institute (NC). Cultated umour 
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cells were plated at tedensity as indicated in Table 6 in 96-well multititer plates in 200 

microL of their repecie growth medium superted 10 eta af seur After 24 

ous the cells of oe pae (zeropoit pate)werestaiedwhcrystavoetseebeow) 

whiethe rediur of the herpaeswas supple ted wth e test substances in 

5 varous concentrations (0 ricronol/L, as well as in the range of 0.33 rnicromol/L; the 

final concetatiof thsoetdimethyl sulfoxd wasadjusted to 0.1%) using a Tecan 

HP D300 Digita DispeserThe cells were incubated fo 4 days in tepsence of test 

substances proerati was determined by staring the cells t crstavoet he 

cellswre fied.~ byaddin 20 microL/reasuring point of an 11 gLutaric aldhyde 

10 solution for 15 minutes aomterpeau. After three washigcycesof the fixed cells 

with water, the plates weredried atroomtemperature Thecellswerestanedbyadding 

00mcroL/reasuropoitofa01%crstalvoletsouto pH30 After threewshing 

cyces of the stainedceswthwate thepatese dried at roo literature. The dye 

was dissolved adding 100 mic neasur ptof a 10 aceticacid solution. The 

15 extinction was eterid byphooetry ataaveengtof595 n. The change of cell 

number, in pierce as cacuatedby nor zation of the neasuredvaes o the 

extictonvalues of the zero-point plate (=0%) and the extinction of the ur ed (0 pM) 

ces (=100%). The IC50 values (inhibitory concentration at 50% of maxiral effect) were 

dete id by rneans of a 4 parameter fit.  

20 

Table 7. Antiproliferave cell line panel data for examples no 7 and 8 of the present 

invention (Result caegoy, IC50 nea) : 3.0E-08 [nol/], : between 3.0E-08 [mol/] 

ad1.E-07 [ol/], 0E-07mo]) 

Cell line Source Indication Cell | Result 

deisity, Category 

cels/wel Exarrple 

7/8 

AU565 | ATCC CRL-2351 breast cancerHER2postive 4000 B/ A 

BT474 ATCC HTB-20 breast cancerE2poste 4000 B / B 

EFM192A DSMZACC 258 breast cancer, HER2 positive 4000 /C 

HCC1419 ATCC CRL2326 bastcacer, HER2 positive 4000 B / B 
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Cell line Source Idcaio Gel Result 

deity, Category 

ceyll Exaple 

7/8 

HCC1954 ATCC CRL-238 |breast caIcr, HER2postv 4000 B /B 

CAL-120 DSMZ ACC 549 breascancer, triple-egatve 4000 C B 

HCC1 143 DSMZACC 517 beastcacer, trenegatve 4000 C/C 

HCC1806 ATCC CRL-2335 breast cancer rpeegative 00 C / B 

MDA-MB- DSMZ ACC 732 breast cancer, tripnegatve 400 B/ C 

231 

MDA-MB- NCI breast cancer, triple-ge 4000 B / B 

468 

HUH-7 JRBC 0403 livercance 4000 B/ B 

JHH-7 JRBC 1031 liver cancer 4000 C / B 

NC-H1299 ATCC CL583 lung cancer, non-small cell 4000 C/C 

HT-144 ATCC HTB-63 nelanorna 4000 B / B 

COV38 ECACC oaian cancer 4000 C /C 

#7071903 

7. CDK12 proteinlevel: ProtnSimple(CDK2, CAL-120), Westernblot(CDK9,12, 

13) 

CAL-120 human beatcanceclls (DSMZ CC459) wereseeded at300000cs ll 

5 in 6 pateconta ng2rof growth rnedu DME 10%FCS, glutamie)and 

icubatedfr24at37°C in humidified icubatorTest copoun dsr addedat 

rus ccetratio control wells received set (DMSO and th late re 

incubatd for another 18h at 37°C. Cells were wased2 times withBS and lysed in 75 

microL lysis buffer (MSD-Puffer (MSD, #R60TX-) +1% SD +PhosSTOP (Roche 
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#04906837001) + complete mini (Roche # 04693159001)) by scraping. The lysates were 

pushed 2 times trough aseddersfoowed y entrifugation at 14,000 rpm for 30-50 

secThe sueratat as stored at20C oteiis eesparted b applying 0.4 

micrograImsoprotei ysatetoPotenSie66 - 440kDa(Protein S le#SM002) 

5 size assay olumns on aEGGY SUE or SALLY SUE equipment according to the 

supplier's manual. CDK12 and HSP90 (oadig control) wedetected uigati-human 

CDK12 antibody (Cell Sigrang Technooges (CST) #11793)at 2 1:2diluin and ati

human H 90antibody (CST #4877) at 1:5,000 dilutio. CDK12 and HSP90 pek areas 

weedetermre usng Protein Simple Compass oftare Rtio of CDK12/HSP90 peak 

10 areasverecalcuated for eachsamle and DC50 values degrading concentration to 

achieve50% reduction relative to vehIcletreated control) were determined by reansof 

a 4 rameter fit.  

Westenblot analyses werepefoed acc ding tosadad potocos 4mogrms 

ofpoen ysatspe anej to polyararide ge eec;trophoresis using 

15 NuFAGE 3-8% trisactateges hermoFisher o etecionoCDK12 and CDK13 or 

usig-NuPAGE 4-12% bsrsgels (ThermoFise or etectio of CDK9 followed by 

proteitnsfer to nitrocellulose membranes using a BioRad Transblot Turbo qupent.  

Mermbranes were probed with rabbit anti CDK12 antibodies (CST # 11793), rabbit anti

CDK13 antibodies (Novus #N8 100-6828), anti-CDK9 aibodes(CST #236 ad anti 

20 HSP90 (Becton Dickinso #6049) oranti-GAPDH (Zytomed#RGM26C)atbodes 

for loading control.  

8. CDK12 nuclear protein level: immunofluorescence / High Content Analysis 

In th cotextfthepresent on, the terry "DC50 CDK12 efe to the DCo values 

25 btaied according toheasaydescribed in this section (7) herei below, i.e. the DCoo 

values for the degradation ofCDK12.  

CAL-120 human breastcance ce SMZ ACC 459) are seedein 1536emicrotiter 

pates (800 cells pewll) contaning 50 naioL of compounds i Dose-espose Control 

wesreceived SO Exarp 4Plat e then in ubate for24ha37C in an 

30 humidified incubatorand xedwth4  PFA for 10 in. Then imunoluorescence (IF) 

against CDK1(CelSigalg CDK12 Antibody #11973, rabbit, 1:100 dilution) s 

perforidusingstaidardIF pools. Cells are then stained wth Hoechst 33342 (Life 

TcnoogesH-1399,01 iog/ml) andiaged on an automated co nfocal ricroscopy 
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system (e.g Perkin Elmer Opera Phenix). Nuclear and cytoplasmic intensity as ell as 

the nuceacytopasni testy ratio sdeerined by automated image analysis sIg 

custom berated scptsetaXpress) DataIs e transferred toGedataSceer 

software, normaized to DMSO and control aid DC50 alesdegadingcocntrato to 

5 acheve50 reduction of nuclear CDK12 staining intestyrlae to control) are 

reorted.  

Table9 nmuno orescence CDK1 degradation - DC0 [moI/L] 

ExapeCDK12 Exarple CDK12 
No degradation No degadai 

IF, FDC50 
[mol/l] [mol/l] 
(median) (medan 

1 2.38E-06 13 1.20E-07 

2 > 2.79E-6 14 6.65E-07 

3 > 2.88E-6 15 > 1.00E-6 

4 >1.00E-6 16 > 1.00E-6 

5 1.00E-06 17 > 1.OOE-6 

6 1.OOE-06 18 > 1.00E-6 

7 6.71 E-07 19 

8 8.93E-07 20 > 1.00E-6 

9 9.50E-07 21 > 1.00E-6 

10 > 1.O0E-6 122 > 1.00E-6 

11 920E107 23 I 10E 6 

12 >106 24 > 1Od5 6 

10 

Table 10. Inhibition ICro CDK12 high ATP to Degradation DCa CDK12 ratio 

Exarne (50 DK12 high ATP) to Exanple (IC50 CDK12 high ATP) to 
No (egadaton DC50 No (Degradaton DC50 

CD2) ratio CDK12 rato 

1 0.77 3 < 0.09 

2 <0.27 4 <003 
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Exame (IC50 CDK12 high ATP) to Exanple (IC50CDK2 high ATP) to 
No (Degradation DC50 No (Degadation DC50 

CDK12) ratio CDK12) 

5 0.26 15 <03 

6 0.74 | | 16 < 0.08 

7 0.04 17 < 5.96E-3 

8 9.34E-03 18 < 0.04 

9 9.69E-03 | 19 

10 <7.59E-3 20 < 0.01 

11 004 21 

12 < 3.09E-3 22 < 0.49 

13 0.1 123 <0.16 

14 | 24 |< 0.0 

9. CYCLIN K nuclearproteinleelimunofluorescence / HighContetAnalysis 

CAL-120 hurabreast cancer cells (DSMZACC 459) are seeded in 36welmicrotiter 

5 plates( ceperwe)contaiing 50nanoL ofcompoundsi DoseRspose Control 

welsrecevedDMS or Exare4 Pat e then incubatedfor24hat3C a 

huidifed cbatorad fixed wth4% PFAfor 10 min. Their rnmunofluorescence (IF) 

agaisCYCLINK o(The ser Scientific CCNK Antibody # PA5-85020, rabbit, 1:200 

diuto) is performed using stard IF protocols. Cesae tien stained with Hoechst 

10 33342(Life Technologies, H-139, 0.1 microg/m) and imaged on an automated confocal 

microscopy syste (e.g. Perkin Elmer Ope henix). Nuearaind cytoplasmic intensity 

as well as the nuclear/cytoplasmic intesy aio is determined by autornatediage 

aays igcustorgeneaedscripts (MetaXpes. Data is then trasfered to 

GeedaaSreeersoware normazed to DMSOand control and DC5 values 

15 degradei gconcetatinto achiee50% reduction of nuclear CCNK staining intensity 

relateto controls) reported.  

Table 11. rm oluoresce CYCLIN K egaation - DC5o [mol/L] 
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Exaoe| CYCLIN K degradation IF, Exanple CYCLIN K degradation IF, 

No DC50 - [mol/l] (median) No DC50 - [mol/l] (median) 

1 | | |11 > 1.00E-6 

2 15 > 1.00E-6 

4 17 > 100E-6 

5 > 1.OE-6 | 18 > 100E-6 

6 > 1.00E-6 20 > 1.00E-6 

8 > 1.OE-6 23 1.24E-07 

10 228E-07 24 > 10E-6 

10. In vivo xenotransplantationmodels 

Te anti-tumor activtyofestcoipound asexarned in ri xenotraspantaton 

5 modest humancance Fortis purpose icewere iated subutaeosly or 

orthotopically wthspcii urai tumor chest a mean tumorszeo 2-30 mm2 

animals wer randomized irto treatnen adcontrol groups (n=10 animals/group)and 

treateit startdwth vhcenly or Copoun (formulation: 80% PEG400/2 Water; 

vacation rote /per0 ydoseschedu 5 mgkg daiy QD), 5 rgkg twice 

10 daiy(QD) for 2 days o5daysoff). The oral appIcaton vol as10 iL/kg. The 

time interval between two applications per day was6-7h. Theexperiment was ended 

whente untreated control group had tumors ea 22 m 2. The tunor sze and the 

bodyweg weredeteried three tiesweekyCangs in the body weit were a 

mIeasure ofteatmetatedtoxicity > 0=critic al body weigtloss and stop of 

15 treatment unti recovery, 20% = toxic termination . The tumor area was detected by 

neansof an electric capergauge engt (mm)xdth nm)]. In vivo anti-tumor 

efacyispresetedasTC ratio (Treatment/Contro) auated with turor areas at 

studied byteformula [(tumor area of treatment grou at day x) - (tumor area of 

teamed group at day before first treatment)] / [(tumor area of control group at day x) 

20 tnor area of conrol group at daybefoefrstreatet)]Acompound having a T/C 

beow0.5 sdefredaste effect) Statisica aysi was assessed using 
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SigmaStat software. A one-way analysis of variance was performed and differences to 

the control wr coparedby a pair-wsecoparson procedure (Dunn's retod) 

11. CYPinhibitionassay 

5 Use of int assaystoeaate teinhibitio potentaonew drug caddtes boards 

CYP-redatd retabois has been shown to be effective as part ofastrategy to 

minimize the ancesof dru iera ns with co-administere drugs.  

The inhibitory potency of the test conpound towards5 human cytochrome P450 isoorms 

(CYPA2,2 2C92D6, ad3A4 asdeternedduring the eadoptinzatiohase 

10 n caseofCYP3A4asotire depedt inhibitory potetal was tested byapplyiga 30 

rin pre-incubation time of the test conpoun in metaboicay active incubation system.  

Humvan liver microsomes (pooled, >30 ae andfemaledoorswere icbated ith 

individual CYP isoform-selective sandadprobes(heacei amodaquiedicofeiac 

dextonethorphan and iidazola in the absence and peseiceof icreasrg 

15 cceitrations of te test compound. Furtherrnthe inhibitoy potency of standard 

hibitos wasinc ded as positive control (fuvoxaine for CYP1A2, moteukastor 

CYP28sulfapherazolefor CYP2C9, foxetie foCYP2D6 ketoonazoef CYP3A4 

adibefradioCYP3A4-preincubati) icubatoconditos (proteiadsbstrate 

cncenratio, inc tine) ere. otnz wth regard to linearity and rnetaolifte 

20 turnover. Incubation rnedium consists o50 miimo/Lpotassun phosphate buffer (pH 

7.4) containing 1 nillimo/L EDTA, NADPH regeerat system illinol/L NADP, 

i nio/L gucose phophate, glucose 6-posphate dehydrogease( 5UL) 

Sequentialdilutos adr Icubations weeperf redonaFreedomEvoWokstato 

Tca Cashe RG) in 96weplates at37 C. A final incubation volun of 200pL 

2 5 was sed Rationsweestoppedbyaddtiof 100 pL acetortrile cotaig the 

especteiter stadardAfter centrifugatithe petants were analyzed by LC

MS/MS. The LC-MS MS system for quantfctio of paracetao (CYP1A2), 

desethyamodiaquine (CYP2C8), 4'-hydroxydclofenac (CYP2C9), dextrophan 

(CY P2D6, ad 1'-hydoxymidazoan (CYP3A4 coprised a QTRAP 6500 LC-MSMS 

30 system (Applied BIosystes MDS Scex Otaio Caada) equipped wth an 

ectrosra ioniati(ES nteface Turboionspayiterface used togeieate 

p A+H]+ ions, an Agilent HP 1290 lidchrorna Agilent Tech nolgies, 
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Waldbronn, Germany) and a HTS PAL autosampler (CTC Analytics, Zwingen, 

Switzerland).  

Data aalysis: The CYP-mediated activities in the presence of test compounds 

(ihbor)were expressed as percentage of the corresponding no ihibor oto 

5 sapes. sgmod-shape cure as ted to the data, and the eizy inhbtion 

parameter C wa calculated usi a ninear least-sqares regressoanalysis of 

the plot of percent controactivity esuscoctraion of tie testinbtor.  

12. nvesigationof in vitro metabolic stability in rathepatocytes 

Hepatoytesfro Han Wistar rats wee resh solatedva a 2-step erfusio method.  

10 After perusi eiverwas carefullyeovedfro the rat the liver capsl w opened 

and the eatocytewereentysakeout into a Pe dish wtice-cod Williams' 

medurn E'(WME The esultinocel suspension was filterd throghsterile gaze in 50 

rL faon ubesad cetrfgeda50 x g fo3rin at room temeatueThecl peet 

asresuspended 30 WMEad centrifuged through a Pecogadentfor times 

15 a 100 x g. The epatcyes wereaed ain with WME and resuspeded in medium 

containing 5% FC. elvabity was determined by trypan blue exclusion.  

For te etaboc stabityasayie cesweredsributed in WME containing 5% FCS 

to gass as ata density of 1.0 X 10 vta ces/ The test cnpound vas added to a 

final concentration of 1 micrornol/L. During ic n, the hayte s spensins were 

20 continuously shakei at 580 rpm and aliquots weetake at 2, 8, 6, 30, 45ad90 in, 

to which equal v es ofcold mnethanol were iredaely added Sarpeseefrozen 

at -20° C over night, aftesbsequenty cetfuged for5inutesat 3000rpmandthe 

supernaant was analyzed with A glent1200 HPLC-syste witLCMS/MSdetection.  

The half-life of a test ompound was determined from the cocentration-tine plot. From 

25 t half-ife he ntinscceanceswerecacuated ogeth with he additional 

parareteseblood fowrroutoflivercelsnvoadi vitroT hepatic vivo 

boodleaanceCLblod adtheiiaximaorlboaaaby ax) wascacuated 

using thefoowng formuae CLirsc[r(min*kg)] kel [1/min] ((celio voueof 

icbaton [i]) * fu,inc*(celo /lver weight [) * (ecific liver weight [g liver /kg body 

30 weigh]) ood we-stred (h*kg)] - QL/kg)] * fublood * CL'intrinsic L/*kg] 

) OH[L/(hkg]+ bood* C'intrinsic [L/(h*kg)]); Fmax = 1-Cood QH and using 

te fo ing paraete aues Liver blood flow (QH) - 4.2 L/h/kg rat; speci ver weight 
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- 32 g/kg rat body weight; liver cells in vivo- 1.1 x 108 cells/g liver, liver cells in vitro - 1.0 

x 106/ml; fu,inc and fu,blood istakn as 1.  

13. PXR NuclearReceptorActivation 

5 DPX2 ce (epato cell line stabycotrasectedwtha ectror human PXR and a 

Lucieraseporter gene under the cotro of two hurnan C)YA4 promoters, Puracyp, 

Carlsba wee ivt according to manufacturer's instructions with fowig 

odfcatons:elswrseeded in a 384 wE pae andC vatedat37 C/ 5 % O2 

huidfedar2hprio read-out the celswee aedw compound in a tn pot 

10 serial dilution of 1:3statig tthe highest test cocetato of498icromol/L and 

endingat 2 nanomol/L. Rfampicin was incbatd i sane mannerasposie control.  

addito, for the nomaization of the iescecesgnal cellswee batedwth 

Rfapicin a acocetraio f 16.7 mic oL orespondingto1000 ctator as 

welasDM obacgod luminescence coespodig to 0% actiai =32 wells 

15 each). C were lyzed and incubated with the Lucferase substrate ONE-GloTM Reagent 

(PromegaMadson WI, USA coding to manufacturer's instuctons and lumiescence 

siga wasdetced napate reader A concentration-epedet icrase of the 

ucferasactityabove 10% offapicin control wascased as PXR transactivation 

14.Invi pharmacokinetics in rats 

20 For in vo pharmacokinetic experiments test compounds were administered to nale 

Wsarrats itaeousya doses of 0.3 to 1 mg/kg and nagasta at dosesof05to 

10 mg/kg formulated as solutions using solubilizers such as PE400 inwell-olerated 

amounts 

For pharticsafter rous administration test compounds were given as i.  

25 bolus and bloodsaneseretake at 2 min, 8 n, min, 30 min, 5 rin, 1 h, 2 h, 

4 h, 6 h, h and 24atedosigDepeding on th expectedaf-life additional samples 

ere take a atertiepatseg48h72 h) F pharaco etcsafter intragatal 

adriistratitestcorpoundswegen itragastra tofastedrats and blood sapies 

we takn atrin, 1 in, 30 min, 45 min, 1 h, 2 h, 4 h, 6h 8had24 h after dosig.  

30 Deped n the expect f-life addiona sarnpesertakenatate ne ts 

eg.48h,72h)Boodwascollected into LiturHepantbes(Monvetten, Sarstedt 

adcentiugedfr 15 min at 3000 rpm. A aquot o 1pL fro ithe supernatat 
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(plasna wastaken andpecipitated by addition of 400 pL cold acetonitril and frozen at 

20 Cove ghtSampesweresubsquentlythawedadctfuge at 3000rpn, 4 C 

for 20miuesAiqosoftesupernatantsweretakenfoanatatestigusing an 

giert 1200 PLCsystem withLMS/S dectiPKpareters we calculated by 

5 non compartment aaysis sng a PK calcuatosofware 

PKrameters derived frocoicetration-time profiles after v CLpasma: Total 

plasaearancef test compoud(in L/kg/h); CLbood Totaboodeaanceof test 

cornpoud Cplasma*Cp/C (in kg)t p/Cb being eatioofcocetation 

pasaad bood. PK parameters aculed fro concentrate tipolsafter i.g.: 

10 Cmax: Maxinal plasra concentration (in rg/L); Craxnorm: CIax divided by the 

admi iserd dose(inkg/L); Tmax: Time point at which Cmax wasoberved (in h).  

Paraetes calculated froboth, i. and igcocentratone rofes AUCo Area 

und theconcetratonm crve from t=0hto i ity (extrapolated didedbythe 

administered dose (in kg*hL); AUC(0-tlast)norm: Aeaudertheconcerntiaon-time 

15 curvom t=oh toteast tie point for which plasma conceptions could b eared 

divided byth dinisteed dose(in g*h/L; 2 terna hlf-life (in h); F oral 

bIoavaabity AUCnormafte intragstraladmistrato i y AUCnorm after 

intraveus administration (in %).  
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CLAIMS 

1. A compound of formula (1) 

R2 
Y 

HN N 

NH 

N A-N 

NAB.  N N' 

0(1) R 

wherein 

5 A and B are independently from each other, selected from a nitrogen ato or a 

carbon atom, whereinwhen Ais nitrogen atom, B is a carbon atom andwherein 

when A isa carbonatom, B is a nitrogen atom; 

R 1  is selectedfromahalogen atom and a C1 -Chaloalkyl group; 

R2  isselectedfrom a C1 -C3-alkyl group, a C1 -C 3-alkoxy group, a C 1-Chaloalkyl 

10 groupand a C1 -C3-haloalkoxy group; 

X selected from a nitrogenatomand a CR 3 group; 

R3  selected from hydrogen aton, a C-Calkyl group and a C1 -C3-haloalkyl 

group; 

Y selected from a nitrogen atomoracarbon atom; 

15 or atautomer, oran N-oxide, or a salt thereof, or a salt of a tautomer, or a salt of an N

oxide, oramixture of sarne.  

2. The compound according to claim 1, wherein 

A and B are independently from each other, selected from nitrogen atom ora carbon 

20 atom, wherein whenA is a nitrogen atom, B is carbon atom andwhereinwhen 

A is a carbon atom, B is a nitrogen atom; 

R 1 isa halogen atom; 

181



WO 2023/135057 PCT/EP2023/050208 

R 2 is selected from a C,-Ca-alkyl group, a C1-C3-alkoxy group, a C1-C3-haloalkyl 

gru and a C-C3-halokoxy group; 

X i seleed from a nitrogen ator and a CR3 group; 

R selectedon a hydoge iatom, a C-Cakygoup and a C1-C3-haloalkyl 

group; 

Y is selected fror a trogern tomoracaro ator; 

or a tautomer, or an N-oxideor asat thereof, ora salt of a tautoner, or a salt of an N

ox or a mixture o same.  

10 3. The compound according to ar 1, heren 

A and Bare irdepedently frorn each other seecedfror a nitrogen aton or a 

carbonato whein when A is a nitrogen atom Bisacab ato nd wheen 

when A sa cabo atom, B is a nit genatom; 

R1 is a C1-C-haoaky group 

R2  iseectedoa -C3-alkylgrup a -C3-alkoxy group, a C1-C3-haloalkyl 

groupand a C1-C3-haloakoxy group; 

X s eectedoa troge ato andaCR3 group; 

R sseected front a hydoge atom a C-Caygoup and a C-C3-haloalkyl 

group; 

20 Y sseecte rora nitogenatorroracarbon atom; 

or a tautome oran N-oxide, orasatteref, or a salt of a tautoer, orasato an N

oxide, or a mixture of same.  

4. The compound according to any cams 1 or 2, wherein 

25 A and B are independently from each other, selected from tooenatorro a 

carbon ator, in when A is a ntroge iatom, B is a carbioatm and wherein 

when A is a carbon atom, B is tog aom 

R1 is a halogen aton; 

R2 rom a C-C3-haloalkygroup and a C1-C3-aoakoy group; 

30 X ssected foatrogenat nd a CR3 group; 
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R3 is selected from a hydrogen atom, a C1-C3-alkyl group and a C1-C3-haloalkyl 

group; 

Y isseected from a nitrogen atom or a carbon ator; 

oatatome or an N-oxide orasalt ereofor a salt of atutoe orasatof an N

5 oxdeoa mixture of sane 

5. The compound according to any of claims 1 or 3, 

wherein 

A and B are independently from eachotherselectedfrom a itrogeatomora 

10 carbon torn, wherenwhen A is a nitrogen ator B is a carbonatomandwerei 

hen A a carbon atom is a nitrogen atom; 

R1 is a C-C-haoalky group; 

R 2 is selected from. a C1-C--haloal'kyl group and a C1-C3-haloalkoxy group; 

X s seectedfroanitogen ato a CR3 group; 

15 R selected fror a hydrogen ator, a C-C3-akyl group and a C-C3-haoalky 

Y selected fro a itrogenato or a carbon atom; 

or a tautorer, or an N-oxide, orasalt heeof, or a salt of a tautorer, or salt ofaN

oxide, or a mixture of same.  

20 

6. The copound according to any ofcais 1 to 5, 

where 

A isantoge atom, 

B is a carbon ato; 

25 or a tautomer, or an N-oxide, or a salttheeof or a salt of a tautoner, orasa oan N

oxide, or a rxture of same.  

7. Th compound according to any ofcars 1 to 5, 

whereii 

A isacarbon atomn 
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B is a ntrogen atom; 

ra taUtoner oran N-oxide, or a salt thereof, or a salt of a tautomer, or a salt of an N

oxde ora mixture of sane.  
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8. The coipound of fornul()accodIng to any ofcais to 8 selected from 

the gop consstng of: 

8-bromo-2-rorphoi4 -y)-N-({-[4-(trifluornethyl)phey]-4H-1,2,4-triazol-3

yl}methyl) pyrazoo[1,5-a][1,3]tzin4anne 

8-broro-2-(mo olin-4-yl)-N-({5-[4-(trifLuoonetoyphenyl]-4H-1,2,4riazol-3

y1}methy)yazoo[1,a][13,5]triaz4aie 

8-brorxo-2- polin-4-yl)-N-({5-[4-(trifluroreth)he1 nyl]-1H-ridazo-2

yl}rnethyl)pyrazolo[ 1,5-a][ 1,3,5]triazi n-4-amie 

8-bromo-2-(morpholin-4-y)-N-(r{5-[4-(trifluoromethoxy)phenyl]-1H-inidazol-2

yl}methyl)pyrazoo a][135] az -amine, 

2-(norpholin- -yl)-N-({5-[4-(trifluoronethoxyphey4H-1,2,4riazo-3-yl}methyl)

8-(trifluoroethyI)pyrazoo[1,5-a][1,3,5]triazin-4-arnine, 

2-(morpholi4-y-8(trifluororethyl)-N-({54rf omehyl)peyl- -1,2,4

triazol-3-y}rethy)yrazlo[1,5-a][1,3,5]triazin-4a ne, 

2-(morpholin-4-yl)-7-(trifluororethy{[tfoehyphenyl]-Himdazo 

2-yl}methyl) imidazo[2,1-f[1,2,4]triazin-4-amn 

2-(morpholin-4-yl)-N'-({5--trfloromethoxy)phenyl]-1 H-imidazol-2-yl}mnethyl)-7

(trifluorornethyl) imdazo[2,1-f[1,2,4]triazin-4-amrine, 

2-(morpho 4 yl)-8-(trifluoronethyl)-N-({5-[4-(trifluoroetyphenyl]-1H-dazo 

2-y}metyl)pyrazolo[15-a][1,3,5]triazin-4-amine, 

2-(norpholin-4-y)N-({5-[4triuoorethoxy)phenyl]-l1H-iridazol-2-yl}methyl)-8

(trifluorometl)raz lo[1,5-a135]triazi-4-amine, 

2-(morpholin-4-yl)-7-(trifluororethyl)-N-({5-[4-(trifLorethy)penyl]-4H-1,2,4

triazol-3-yl}methyl)imidazo[2, 1-f][1,2,4]triazin-4-am ine, 

2-(morpholin-4-yl)-7-(trifluoromethyl)-N-({5-[6-(trifluoromethyl)pyridin-3-yi]-1H

irnidazol-2-yl}mehy)dazo[2,1-f][1,2,4] razi n-4-anine, 

N-{[5-(4-netIo e 1H-iridazol-2-yl]methyl}-2-(morpholin-4-yl)-7

(trifluororety)midazo[2,1-f][1,2,4]triazin-4-amrine, 
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2-(morpholin-4-yl)-N-({5-[4-(trifluorometioxy)phenyl]-4H-1,2,4-triazol-3-yl}methyl)

7-(trifluoronethyl)imidazo[2,1-f][12,4]trazin-4-amine, 

N-{[5-6-netoxypydi-3-yl)-4H-1,2,4-triazol-3-yl]methyl}-2-(orphoin-4-yl)-8

(trifluoromethy)pyrazoo[ 1,5-a][1,3,5]triazin-4-anine, 

2-(moroholin-4-yl)-8-(trifluoromethy )-N-({5-[6-(trifluorometh yridin-3-yl]-4H

1,2,4 -r zol-3-yl}methyl)pyrazolo[ 1,5-a][1,3,5]triazin-4-arin e, 

2-(morpholi-4-yl)-N-({[-ifuormethoxy)pyridin-3-yl]-4H-1,2,4-azo-3

yl}methyl-8-t fuororethyoyrazolo[1,5-a][1,3,5]triazin-4-amine, 

N-{[36-retoxypyrd1in-3-yl)-4H-1,2, 4riazol-3-yl]methy}-2-(mnoro14-yl)-7

(trifluoroethIyl)iidazo[2,1 -f][1,2,4]traz4-amine, 

2-(morpholin-4-yl)-N-( {5-[6(iuoroethoxy)pyridin-3-yl]-4H-1,2,4-triazol-3

yllm ethyl) -7-(trifl u orommethyim azo[2,1-f][1,2,4]triazin-4-amine, 

2-(rnorphol in-4-yl)-7-(trifluoro ethyl)-N-({5-[6-(trifluoromethyl)pyridin-3-yl]-4H

1,2,4-triazol-3-yl}rethyl)inidazo[2,1-f][1,2,4]triazin-4-amine, 

N-{[5-(6-retoxypydin-3-y)-1H-imidazol2yl]re }-2-(morpholin-4-yl)-8

(trifLuoro ethy)yrazo[ 5-a][1,3,5]triazin-4-amine, 

N-{56rethylyrdi-3yl)-4H-1,24az-3-y]ethy}-2-(morpholin-4-yl)-8

(trifluO roethyl)pyrazoo[1,5-a][1,3,]trizi-4-arne 

N-{[5-(6-methylpyridin-3-yl)-4H-1,24 azo-3-yrety}-2-( opoi-4-y)-7

(trifluoromethyl)imidazo[2,1-f][1,2,4]tiazin-4-amine and 

2-(morpho1in-4-y)-8(trflorornethyl)-N-({5-[6(triforonethyl)pyridi n-3-yl]-1H

in azo2-yl}metyIpyazoo[1,5-a][1,3,5]triazin-4-amine.  

9. A conpod of formula (1), ora stereoome atautoeranNoxdea'ydrate, 

asoateora salt thereof, partcularlyaphanaceticayacceptable satthereof 

or a mtre of same, accordLng to any of claims 18 ruse as amedicaet.  

5 10.A copoud offorra )or a seeoisoMer aatane an oxidea hydate 

late a saltthere particularly a pharmaceutcayacceptablesatthereof 

or arxture of share, according to any of claims 1-8 for use in thetreatmetador 
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prophylaxis of a disease, preferably wherein the disease is a hyperproliferative 

disrdr.  

11. A corpound of formula (1), or a stereosoer, a tautoera N-oxide, a hydrate, 

a solvate, or a salt thereof, particularyaphraceutical acceptabeattereof, 

5 or a mixture of same, according to anyocaims1-8ouse i e treatnet of 

breast cancer, e cae, lung cancer ovaria cance edometrial cancer, 

cervical cancer, colorectacancer, gasiccace esohageacancer, bladder 

cancer, prostate cancer, Ewing sarcoma, giobasraand acute nyeoid 

eukemia.  

10 12. A cornpound of formula (1), or a stereosorer, a tutomer, an N-oxide, a hydrate, 

a sovate, or a salt thereof, particularly a phaaceutically acceptable salt thereof, 

or a nxure of sae accod t any of cars8 for use in t treatment of 

lugcace beastcacer ye cancer coalo alcancer gastric cace 

prosta caceraid leukemia.  

15 13. Use of formula (1) or stereosner a tautoera oxde, a 

hydate a soateorasalt thereof, paiculay apharraceticayaccetable 

salt teeo amixtur of same, according to anyof claims 1-8 for the 

rfacue ofa edcaent fo etreatneit candor pophyaxis of a 

hyperpaferatedsease prefeabyweein the hypproerative dseses 

20 cancer.  

14. Use of a compound of formula (1) or asteeoisomer, atautoer, an N-oxide, a 

hydraeaslate or a salt thereof aiulary aparaeutcally acceptable 

salt there oramixture of sare accordigto any of cais 1ortheteate 

and/o prohylaxis of a hyperproliferative disease, peferab where the 

25 hyperpeatie disease cancer.  

15. Use accodigtoa claims 13 or 14, wereithehypeproeatvedseases 

selected fr gcar, breast cancer, liver cancer, Lcrectal cancer,gasc 

cancer, pstatecac leukemia.  

16. A pharmaceutical opposition comprising a compound of formula (1)or a 

30 seeosoner, a tautoer, an N-oxidea ydrateaslvateor asatheof 

particular a iaraceutically acceptable sat theefora ixtu ofsae, 

accodigt of claims 1-8, and a pharraceutay acceptablecarier 
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17. The phamaceutical composition according to claim 16fo the treatment and/or 

prohyaxis of a hyprrolifeat disease, preferably eein the 

hyperproliferatedisease cancer.  

18. A pharmaceutical cornb aio cornrising: 

5 One or more first ctve igredints seectedrm a compoudofgenera 

formula (1) according toay of caims 1 to 8aid 

Oeo oe second actigeditsseced rornchemotherapeutic anti

caner aoeits.  

10 
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