WO 2010/028655PCT/DK2009/050237 Isoquinolinone derivatives as NK3 antagonists Field of the
invention The present invention relates to compounds useful in therapy, in particular in the
treatment oPs-IAEEH350 compositions comprising said compounds, andd BetPSdSBEBtreating
diseases comprising the administration of said compounds. Background of the invention The currently
approved antipsychotic drugs share the common feature of reducing dopamine signalling in the brain.
This is achieved through either a dopamine D2 receptor 10antagonistic or partial agonistic effect. The
first generation antipsychotics (also referred to as "typical”) are often associated with extra-pyramidal

side effects for which reason th t lgg(% fall h nd generation or "atypical”
antipsychcﬁ%@m’gmpz%Qﬂ#e%%ﬁ@%ﬁ%ﬁ%ﬁ%% Ela a :ﬁ%& %ﬁtonin receptor 2A
(5-HT2A). Some atypical antipsychotics in addition have affinity for the 5-HT2c, 5-HT6, or 5-HT2

receptors.ﬁgﬂcg% %@@HQ@‘&WHCS give rise to fewer extra-pyramidal side effects, but are still
hampered by weight gain and QTc effects. Examples of atypicals are clozapine, olanzapine and

risperidone.  Mpgsepresantyyvariyokilingeceptoisdiae besnl suggesipd as targeitafoGNS diseases
[Albert, Expert Opin. Titer. Patents, 14, 1421-1433, 2004]. Ne(;rokinins (gr tacgl%kinina)ugre %ﬁ)a family
of neuropeFtidESIINCRSIRICH SODSREIRES BORS B REIYERInH A (NS i REUR IR B INTKE) The
biologfcal effetis dfstaesecsubsiang elscarnprimariyneffastéddmmugldhinding to and activation of the
three neurokinin receptors NKI, NFU, and NK3. Alt hough some cross reactivity probably exists, SP
has the highest affinity and is believed to be the endogenous ligand for NK1. Similarly, NKA is believed
to be the endogenous ligand 25 for NK2, and for NKB is believed to be the endogenous ligand for
NK3.  NE@ckgnauaa\péthrta¥gsiffally in regions including cortical regions, such as frontal,

parietal and cingulated cortex; nuclei of the a dale, such as the basal, central.and lateral nuclei; the
hippocampus; anﬁ%@gé% p%‘?é’ﬁ?ﬁf%qr%fgfﬁ?‘é%%é%c \S/Lféaﬁ r%% SRER ifea%m s

SGMENtal ares, SuisStantia nigra pars
compacta,dandmtiaesatnaphe mublebfEpodheni et dlichat ureRenvidtive, B0odadine D25:2606]. The NK3
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antipsycholig, raeabtier pEinicyleavariSekiy dpiepieoimértsceptor 2A (5-HT,a). Some atypical

antipsychotics in addition have affinity for the 5-HTac, 5-HTs, or 5-HT7 receptors. Atypical

15 antipsychotics give rise to fewer extra-pyramidal side effects, but are still hampered by

weight gain and QT effects. Examples of atypicals are clozapine, olanzapine and

rigperidone.

More recently, neurokinin receptors have been suggested as targets for CNS diseases

[ Albert, Expert Opin. Ther. Patents, 14, 1421-1433, 2004]. Neurokinins (or tachykinins) are
20  a family of neuropeptides which include substance P (SP), neurokinin A (NKA), and

neurokinin B (NKB). The biological effects of these substances are primarily effected

through binding to and activation of the three neurokinin receptors NK1, NK2, and NK3,

Although some cross reactivity probably exists, SP has the highest affinity and is believed to

be the endogenous ligand for NK 1. Similarly, NKA is believed to be the endogenous ligand
25  for NK2, and for NKB is believed to be the endogenous ligand for NK3.

NK3 is primarily expressed centrally in regions including cortical regions, such as
frontal, parietal and cingulated cortex; nuclei of the amygdale, such as the basal, central and
tateral nuclei; the hippocampus; and mesencephalon structures, such as ventral tegmental
area, substantia nigra pars compacta, and dorsal raphe nuclei [Spooren et al, Nature Reviews,

30 4, 967-975, 2005]. The NK3 receptor is expressed on dopaminergic neurons, and Spooren et



Osanetant proved superior to placebo in clinical trials, in particular on positive symptoms of psychosis,
i.e. delusions, hallucinations and paranoia [AntIPsychiatry, 161, 2004, 975-984], Similarly, talnetant
has been s in chinical trials to ameliorate the 10cognitive behaviourg; ' i
[CurrOpion.rl{gyerO't{.b[@r%%?% 717-721, 2005]. Nevertheless, both compoun séaﬁg%%?r‘r%%%g by poor
pharmacokinetic and phaimacodynamic properties including poor solubility, poor bioavailability,
relatively high clearance, and poor blood-brain barrier penetration [Nature reviews, 4, 967-975, 2005].
These results lend support to the notion that the NK3 receptor is a promising target for the treatment of
e.g. 15 psythasisidaewevenemphagisingdhe afted farNdensifyinontompeunds:witlhadequate _
pharmacokinetic. and.pharmacodynamic properties, 095/32948 discloses a range.of guinoline
Gortatveat HEI A ) L HAAT S N A SRR CAL i TRty WO S0R b0 Hekises
compoundéih asirtgritrgicorecsrarttorku2 dHN OS2, Bewhich compounds are said to be NK3
antagonists; and #Q 2006/030991 ARCNO.20ASIAR099% disclase i Uier uinplipogAIbpIamIdes
derivatives, which derivatives are said to be NK3 antagonists. WO 2005/014575 discloses compounds
of the Jormiliaicaibhisréin RrrapreseheiN-srhiaipiriwetadspbiespleenpyedzolyl, triazolyl and tetrazolyl.
Ind.J.Chem. Section B, 18B, 304-306, 1979 discloses-a study on the synthesis of compounds with the
following core structure 10The chemical supplier A@er Q(ovides a compound of the structure
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Tainetant

Csanetant

Osanetant proved superior to placebo in clinical trials, in particular on positive
symptoms of psychosis, 1.e. delusions, hallucinations and paranocia [Am.J. Psychiatry, 161,
2004, 975-984], Similarly, talnetant has been shown in clinical trials to ameliorate the
10 cognitive behaviour of schizophrenics [Curr. Opion.Invest Drug, 6, 717-721, 2005].
Nevertheless, both compounds are hampered by poor pharmacokinetic and pharmacodynamic
properties including poor solubility, poor bioavailability, relatively high clearance, and poor
blood-brain barrier penetration [Nature reviews, 4, 967-975, 2005]. These results lend
support to the notion that the NK3 receptor is a promising target for the treatment of e.g.
15 psychosis, however emphasising the need for identifying compounds with adequate
pharmacokinetic and pharmacodynamic properties.
W095/32948 discloses a range of quinoline derivatives, including talnetant, as NK3
antagonists.
More recently, WO 2006/130080 discloses compounds having the core structure
20



0 and with the chemical name 2-methyl-1-oxo0-1,2-dihydro-isoquinoline-4-carboxylic acid (1-
phenyl-ethyl)-amide. 4 Summary of the invention The present inventors have surprisingly found
that certain @8%%%%%6 derivatives are potent NK3 antagonists which W@§%&&§ysed in the
treatment of e.g. psychosis. Accordingly, in one embodiment, the disclosure relates to compounds of
formula | wherein A represents N, CH or CR1; each Rl independently represents hydrogen, C1_6alkyl,
C2_6alkenyl, C2.6alkynyl, -C(0)-C1_ 6alkyl, -C(0)4C2_6alkenyl, -C(0)-C2_6alkynyl, -C(0)-0-Cl_6alkyl,
-C(0)-0-C2_6alkenyl, - 10C(0)-0-C2-6alkynyl or phenyl, wherein said phenyl, C1.6alkyl, C2_6alkenyl or
C2_6alkynyhistopiiapadiyds ubstiites witikonen e heie; suldstitausgelestedifiiomidalogen, hydroxyl,
haloCi. 6alkyl. ni i ,6alkoxy, and NR2R3; X represents hydrogen alkyl optionally sybstituted
i . or S e B R L Sl AR A0 Mo ome of
which is Ntarke NE dvhvergimoie or two additional ring atom may be a hetero atom selected from N, 0

and S, which mo Tyl / I ith.Qne 4 e substituent W, wherein W is
selected from C|ﬁﬁ%@%@?££§ﬁ§%§§§ﬁé%%%ggfﬁ(%ga%%[ﬁ% or (n-0); le and le each individually
represent hydrogen, -CH3 or halogen; Q represents a bond, -CH2-, -NH-, or -0-; 20Y represents
Ckéalkyl, C2_6alkenyl or C7_6alkynyl, wh@g)gkﬂlggggyl or alkynyl may be substituted with
one or more substituents P, wherein P is selected from halogen, hydroxy, C1.6alkoxy, cyano,
-S-Ci_fialkyl, and a monocyclic saturated méietyNaving 5-6 ring atoms one ring atom of which may be
N and the rest is C; or Y may representq mongqcyclic 5 saturated moiety having 4-6 ring atoms,
wherein 1 of said ring atoms may be sel from N &nd 0, the rest being C, and which monocyclic
saturated moiety may be substituted with-erie~Qrmaressubstituents Z, wherein Z is selected from
Cko6alkyl, C2_6alkenyl, C2_6alkynyl, (=0), C(O)H, - ¥.6alkyl, halogen, C16alkoxy,

C1_6Hydroxyalkyl and hydroxy; 5Swherein each of R2'and R3 independently represents hydrogen,
Cl6alkyl&2rbakemserds salomyiafydiaxdel:8atkyb. orhalaGkealkylil and tetrazolyl.

Ind.J.Chem. Section B, 18B, 304-306, 1979 discloses a study on the synthesis of

compounds with the following core structure
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10 The chemical supplier Ambinter provides a compound of the structure
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and with the chemical name 2-methyl-1-oxo0-1,2-dihydro-isoquinoline-4-carboxylic acid (1-

phenyl-ethyl)-amide.



each of R4-R8 and R9-1212 independently represent hydrogen, C1_6alkyl, C2_6alkenyl, C2-
6alkynyl, halogen, NR2R3, hydroxy, cyano, nitro, Gi_oalkoxy, haloCk6alkyl or hydroxyCk 6alkyl;
10provided said compound is different from 2-methyl-l-oxo-1,2-dihydro-isoquinoline-4- carboxylic acid
(1-phenyl-ethyl)-amide; and pharmaceutically acceptable salts thereof In one aspect, there is provided
a compound according to formula R5 R6R4 5a wherein A represents N, CH or CRI; each RI
indepenBenmynapyesé titsehitivegdinsalkyl, C2_6alkenyl, C2_6alkynyl, -C(0)-C,_

-C(0)-C2_6alkenyl, -C(0)-C2_6alkynyl, -C(0)-0-C2_6alkenyl, -C(0)-0-C2.6alkynyl oy phenyl, wherein
said phenyl, Cil BAGICED! BARUAG M E SUBREIRNSY Bﬁ‘illg?ﬁilﬁ? ﬁlﬁéﬁﬁﬁ%%‘lﬁ%é&éﬁg Ste
substitugrisselactadimmdintagamibydrayys bata Gl Galikyh titracEmeaalioxy, pEINRRR3; X
represents hydrogen, C1_6alkyl optionally substituted with F, or - CRafth-X/, thrqci)n X' represents a
ooy A S OIS 1 A SIOTHE St R RORY GHET JHEHIA e or two
additional ring atom may be a hetero atom selected from N, 0 and S, 10which monocyclic ring may be
substituted with one or more substituent W, whereig W is selected from C1.6alkyl, C2_6alkenyl,
C2_6alkynyl, C1_6haloalkyl or (=0); Ra and Rh eag! individually represent hydrogen, -CH3 or
halogen; Q represents a bond, -CH2-, -NHR& Y repiedents Cl6alkyl, C2_6alkenyl or C2_6alkynyl,
wherein said alkyl, alkenyl or alkynyl 15may be § ted with one or more substituents P, wherein P
is selected from halogen, hydroxy, C k6alkoxy, &y <S-CJrealkyl, and a monocyclic saturated
maye N and the rest is C; or Y may represent a
monocyclic saturated moiety having 4-6 ring alBthDWher i one of said ring atoms may be selected
from N and 0, the rest being C, and which mon@&¥clicsaturated moiety may be substituted with 20one
alkyl,)g2_6alkenyl, C2_6alkynyl,

R11

wherein A represents N, CH or CRY;
each R' independently represents hydrogen, Ci_salkyl, Czqalkenyl, Cogalkynyl, -C(O)-C\.
galkyl, -C(0)-Cygalkenyl, -C(O)-Casalkynyl, -C(0)-0O-C|_galkyl, -C(0)-0-Cssalkenyl, -

10 C{0)-0-Cyealkynyl or phenyl, wherein said phenyl, Cl-ﬁalkyi, Co.galkenyl or Cyealkynyl is
optionally substituted with one or more substituents selected from halogen, hydroxyl, haloC;.
galkyl, nitro, C;¢alkoxy, and NR*R? ;

X represents hydrogen, C,salkyl optionally substituted with F, or — CR*R"-X’, wherein X’ )
represents a monocyclic saturated moiety having 5-6 ring atoms one of which is N and

15 wherein one or two additional ring atom may be a hetero atom selected from N, O and S,
which monocyclic ring may be substituted with one or more substituent W, wherein W is
selected from Csalkyl, Caealkenyl, Coealkynyl, Cighaloalkyl or (=O);

R* and R each individually represent hydrogen, -CHj or halogen;
Q represents a bond, -CH»-, -NH-, or -O-;

20 Y represents C.qalkyl, Cagalkenyl or Cagalkynyl, wherein said alkyl, alkenyl or alkynyl may
be substituted with one or more substituents P, wherein P is selected from halogen, hydroxy,
C.salkoxy, cyano, -S-Cj.salkyl, and a monocyclic saturated moiety having 5-6 ring atoms

one ring atom of which may be N and the rest is C; or Y may represent a monocyclic



(=0), C(0)H, -C(0)-Ci_o6alkyl, halogen, Ch6alkoxy, C1_6hydroxyalkyl and hydroxY; wherein each of R2
and R3 independently represents hydrogen, C,_6atkyl, C2_6alkenyl, C2- salkynyl, hydroxyC1_6alkyl,
or haloC1.6alkyl; each of R4-R8 and R9-R12 independently represents hydrogen, C1.6alkyl,
C2_6alkenyl, C2- 256alkynyl, halogen, NR2R3, hydroxy, cyano, nitro, C1_6alkoxy, haloC, 6alkyl or
hydroxy©iureiyhapegyidethgatebcorppoumsl ishdifterdne firand ring atoms may be selected from N

2 methylrox b fedibudiodsanuppliiestsfathenv Gy sphaguhel vdsamisgiandio one
pharmaceutically acceptaﬁle salts t ereg}. sb In one aspect, theré is provided a compound of

foiinula banbEhatrsEcenticdllybovaptablecdedtsd iaraof forliss froddkamyl. Cooikonglaspebt, there is
» . o > 4 oh eall
Peveptab e B B et or excipter

accepta (o] X one of moré Sphalinaceutically acceptable carrier or excipient.
In ofie ewlizodiment; tHRdiwwlddUnedeplatdentlythwiesenst bydorgpaundsafiadrGutalikand gharmaceutically

acceptablﬁ(salt 'ngihe ngf@ﬁu&ahoafl Gaupents. In one embodiment, the disclosure relates to
a comp&ejngn fc%ll ulaland P aimaceggﬁgh)?g?éceptable salts for use in the treatment of diseases.

10In one@inb68itthanthB disClosiorrdatds tepresaetivdragrsatmeniodaia-mbwind. Comprising the
administrgtion of.a therapeytical )Y of-co d j acceptable
el o B e e e o
determininigyhinding occupancy of an NK3 ligand comprising the use of an effective amount of a
compoungb ofaka (oA heteln faeh ¢ any Br e IG ispiopeimnd:sachfimnba the 18F isotope,
wherein'said compound comprises at least one of said isotopes; and pharmaceutically acceptable
salts thesssbiiplartidd!l adpaet; tHode-ispdovided the use of a compound as defined above in the
manufacatll,ilée % 5’?:%9{%% QEJQ dhe.treatment of a disease selected from psychosis; schizophrenia;
20schizop r%no oon disorder; schizoaffective disorder; delusional disorder; brief psychotic disorder;
shared psychotic discreectpdyeh btiprdisded eraduermedgeserding &dfeamedndition; substance or drug
induced psychotic disorder (cocaine, alcohol, amphkgtamine etc); schizoid personality disorder;
schizotypal personality disorder; psychosis or schizpphrenia associated with major depression, bipolar
disorder, Alzheimer's disease or Parkinson8%isease;m f%f‘ 25depression; general anxiety disorder;
bipolar disorder (maintenance treatment, recurre evention and stabilization); mania; hypomania;
cognitive impairment; ADHD; obesity; appetite reduction; AlzRdimer's disease; Parkinson's disease;
pain; convulsions; cough; asthma; airway Ee res onsi\/é\ness; microvascular hypersensitivity;
bronchoconstriction; chronic obstructive pulmo (liseadé urinary incontinence; gut inflammation;
30inflammatory bowel syndrome; PTSD; demenjg

R10




Sc' Inyet another aspect, there is provided a compound as defined above for use in the treatment of
a disease selected from psychosis; schizophrenia;sgchizophrenoform disorder; schizoaffective
disorder; delusional disorder; brief psychotic disorder; shared psychotic disorder; psychotic disorder
due to a general medical condition; substance or drug induced psychotic disorder (cocaine, 5alcohol,
amphetarhineiets yegetiowitNber&bnnafif disorder; schizotypal personality disorder; psychosis or

oo o ol et eopcy P

eral anxiety disorder; bipolar disorder (ma ance treatment,

recurrenskpreddior and stabitZERbAY «Him g dhihia:-cBlpiile fipafrhfent KDBDobbesity;
appetite feduetion: Alzheimens.diseaseibrtinsans 10, 4iseang AR poRvHIsiaNssGrugh; asthma;

airway h%/pe résponsiveness; microvascular Rypersensitivity; bronchoconstrietion; chronic obstructive
pulhonaritidiseasenarnatystifoentirsirseediiomwosrai o dinnambaiebnsdswendyndrome; PTSD;
dementi&ﬁggfgﬁatﬁ@zﬁnd delirium in the elderly. WO 2010/028655PCT/0K2009/050237 6
Definitions In the present context, "alkyl" is intended to indicate a straight, tgranched and/or cyclic

saturate¥ rsprscaioaririepaficudsiopBaRly sbatinedvishFdivatd RiBn-Rydrogidi 5having 1, 2,

3,4,5, . 3 ] inc , ; - pentyl, hexyl,
cycloprg éﬁ%%f?%ﬁﬁgﬁ%ﬁ%%@%?g gﬁ?fﬁ %%ﬁ%%ﬁg%@%ﬁ%g 9%5 ES%I%H ropylmethyl.

In the prebersicontextiwalleédiyionsliritehele @ andieabaeroAlarbikacics a’rgﬁﬂ,» btanéred and/or
cyGlC hygrosarhen, m@ﬁﬂ%%& Isastine.saRamcAbon fouie.eond i Qprtichiey 1C2_6alkenyl"

is intended to Indicate such hydrocarbon having 2, 3, 4, 5, or 6 carbon atoms. Examples of

C2_6alkeshgitadcfude ethahgil, Cpralsenyl; Cappdosriyl Crebaediylar kGtdnyl, 3-butenyl, and
cyclohexenyly r> JiNe AiESENHEANEXE allHBYkHS. intEndagig agicate a non-aromatic, straight,

branched and/or cyclic hydrocarbon compriSing at least one car on-carbon triple bond and
150optioraligrapsenshe ismshoré Earbanteatiordouble bonds. In particular "C2_6alkynyt" is intended to

indicate gyeh hydrocarhap Aaving Zes14r 2,00 & FAPORRAIRMS FramAlenehHz: SRyl include
ethynyl, 1-propynyl, 2-propynyl, 1-butynyl, 2-but)myl, 3-butynyl and 5-butl-en-3-ynyl. In the
préSent pentbssthattyed Walnva de snrridlite snsMbelesn g Puckgisth Brpdmesssriodic system,

e.g. fluoge.chlore: brama. and indoglr-theipgessnt Lantetyc ko INENER kIR iRgicatsiggmoiety of
the foiula™~OR'; wherein Ry |nd|cqfes alkyl as defined above. In particular "Cf.6alkoxy" is intended to
indicate ook ansisyamterent e diryrpaa Naed e msuis HreYcaBorrRessYE. 4 e preéent context,

haloalkyLig iniendedds ndicae 3alkul aadeinedPRYSS said ring atoms may be selected from

- N and O, the rest being C, and which monocyclic saturated moiety may be substituted with

20 one or more substituents Z, wherein 7 is selected from C;_ealkyl, Cosalkenyl, Cosalkynyl,

(=0), C(OH, -C(0)-Cy4alkyl, halogen, C;.¢alkoxy, Cishydroxyalkyl and hydroxy,

wherein each of R? and R’ independently represents hydrogen, Cy.salkyl, Cy4alkenyl, Cs.

salkynyl, hydroxyCi.ealkyl, or haloCealkyl; '

each of R%-R® and R’-R" independently represents hydrogen, C;galkyl, Cosalkenyl, Cs.
25  galkynyl, halogen, NR°R* , hydroxy, cyano, nitro, Csalkoxy, haloC,.salkyl or hydroxyC;.

salkyl;

provided said compound is different from 2-methyl-1-oxo-1,2-dihydro-isoquino-

Iine—4-carboxyﬁc acid (1-phenyl-ethyl)-amide;

and pharmaceutically acceptable salts thereof.



25substituted with one or more halogens. In particular, haloCi.6aLkyl is intended to indicate a moiety
wherein the alkyl part has 1, 2, 3, 4,5 or 6 carbon atoms. One example of haloalkyl is trifluoromethyl. In
the present context, phainceutically acceptable salts include pharmaceutical acceptable acid addition

salts, phaimaceutically accegtabl.e metal salts, ammonium and 30alkylated ammonium salts. Acid
addition salts ifichiteaspees. shaioiy aFiv ideits wsnnennssobigameladipd nhponaceutically

2010/0%@@%&3’@@%%@%@@@&3 them;l:j>§,amples of suitable inorganic acids include hydrochloric,

hydrobromic, hydroiodic, phosphoric, sulfuric, sulfamic, nitric acids and the like. Examples of
suitable organith asielesiratidersinmoxitalca RRHERELNE COMROFBHEEHEDBISE e MBEHRSfC,

cinnamige itric, fumaricaeRlic,dasRNic Relin. Smathanssylionisn maleis Joalsosalonic, mandelic,

oxalic, picric, pyruvic, salicylic, succmic, methane sulfonic, ethanesulfonic, tartaric, ascorbic, pamoic,
bisthethphena aaaiéigndl verpramsahiuffomier glgeshletéitraconic, aspartic, stearic, palmitic, EDTA, glycolic,

paminobenzoig, AR, RENAENGSHIaniERsIRIeRasHIfoni: rids.ihgomky e acetrasids, as well
|

as the 8-halotheophyRines, for example 8-bromotheophylline and the like. Further 10 examples of
pharmagbetieasatvapapeapiehiasiivirdhrmrnatietasdit s e tfude the pharmaceutically

acceptable salfs is{edhif hiRANInStisd 9 F ARV hicisripeamosaesnareinky reference.

Examples of metal salts include lithium,sodium, potassium, ma%ggsium salts and the 15Examples of
ammoniiArarg ealisatite acapriAbls saH s ERHsAR e Sermerit ] 456855%, dimethyl-, trimethyl-, ethyl-,

hygigoxyethyl-, giehylnBtiiknS s R« iest:butyl (Jalrameiyaromaniinasalisand the like.  In

the present context, a "ring atom" is intended to indicate the atoms constituting a ring, and ring atoms
are seleetatPiiginsadoirestings o SxamsiisEi s brrrmrishe BetrAdde¥ carbons as ring

atoms whereas pytidine 2as .68 R0Rs 18Nt ARIIGISRATHIGAtOMS. I the present context, a
"mono-cyclic moiety" is intended to indicate a ring formed structure comprising only one ring. In the

present contexih 91 faphpdimenipaibsalgsaracitiesdnvistned af dSpang S5¥REAns an amount
sufficient de.putey JeWale oniparialbnarrsidie.clivieal matiesiatiansefa oiveriiseaseand its
cc:ﬂrgplications in a therapeutic intervention ¢omprising the administration of, said compound, An
amacu

nt Semetiale WhereEbmpidh Bz ke dainédislomanbarrtc i amctiie dnittinpe: BRSEDe

amounts for &aghoRHARQsEpMELSePRAS BRhE sy Rl Rkihe diseast iy asyelhiss thrsweight
and general state of the subject. It will 30 be understood that determining an appropriate dosage may

be achié@é@‘ﬁj@ing routine experimentation, by constructing a matrix of values and testing different
points in the matrixoindriekpisathwithipihededdisary skillsopiadiainatt plesibiar.in the

manufacture of a medicament for the treatment of a disease selected from psychosis; schizophrenia;

20  schizophrenoform disorder; schizoaffective disorder; delusional disorder; brief psychotic
disorder; shared psychotic disorder; psychotic disorder due to a general medical condition,
substance or drug induced psychotic disorder (cocaine, alcohol, amphetamine etc); schizoid
personality disorder; schizotypal personality disorder; psychosis or schizophrenia associated
with major depression, bipolar disorder, Alzheimer’s disease or Parkinson’s disease; major

25  depression; general anxiety disorder; bipolar disorder (maintenance treatment, recurrence
prevention and stabilization); mania; hypomania; cognitive impairment; ADHD; obesity;
appetite reduction; Alzheimer’s disease; Parkinson’s disease; pain; convulsions; cough;
asthma; airway hyperresponsiveness; microvascular hypersensitivity; bronchoconstriction;
chronic obstructive pulmonary disease; urinary incontinence; gut inflammation;

30  inflammatory bowel syndrome; PTSD; dementia and agitation and delirium in the elderly.



WO 2010/028655PCT/DIC2009/050237 8 In the present context, the term "treatment" and
"treating" means the management and care of a patient for the purpose of combating a condition, such
as a disease or a disorder. The teim is intended to include the full spectrum of treatments for a given
condition from which the patient is suffering, such as administration of the active compound to alleviate

the 5 symptdmigiometursieetiohsas gersifiaha mapresisfiomebabne e wibifdrsieshaiton, to
allewated%ﬁ@I&ﬁé&@a%fﬁﬁ%@ﬁ&@@%&%gﬁ%w@&u@é}%@ﬁ@@)ﬁﬂrcﬁs@fcehrmﬁatefﬂiaalda:s@aﬁemdlsorder or

condition as well as to ent_the conditio erein reve tion | e under
managefFeHt Ry ‘Eﬁ? i‘ﬁﬁ# ‘%ﬂt’tﬁ 1%533131?8 %’ﬁ’ﬁ’ﬁfﬁ 5‘%&&%@ Sﬂﬁ‘%ﬂr of disorder
and lnC|dd@&tﬁ%@@iﬁmﬁémé@Ft&idh@ﬁ,cih&t@.ﬁmpﬁuﬁdg mdprsedqmwhetwd@mﬁemctmﬁymptoms or

compllcatlons Nonetheless, p ph lacti (preve tiv therapeutic (curati atm nts are two
separaté S8Rk %"ﬂ%ﬁft? lfi?a‘ifgﬁ‘f% %%%f ok |§C§ SRBY %{Sﬁ“n%% ?n particular a

human l?@},ﬁﬁiosm dﬂkﬂh@z@pﬁﬁﬁﬂa @Mtemitﬁrmgﬁﬂdmsmbmyr mmf@éeséﬂzeéﬂaeti’@n of target
binding sites occ ewlyap rticular comﬁound 15Inthe§resent nte t, t et rm.'PE Ilgand

indicate SSRGS PP TN A RSP the PG PR SRR RS SN BB o B bR
compartmpenitdiaiie prsashceniexcie &N@nﬁ@h@ﬁgamﬂ)iﬁmadjﬁ)tabeied withomstiart-lived radioactive
tracer isotope, preferably 11C 8F, that undergoes tron ISSI ond Cc In the present
context Ct?lenm‘fﬁ“'ﬁ@éﬁ%q}e‘é %mﬁﬂg’cg?gggﬁer?f%@ ?& Sp ﬁﬁ%sm%%oa *Bthéma that is
not douniktadplasiig cﬂﬁ@&al@ﬁms cdﬁgliteamﬁemlﬁﬂmyeigpehIManm;mﬁmé&aﬁBl&) indicates a
physiological barrier. for % y an endothell | cell I?/ C?)ald br?rrler revents some substances, such

as certalRFRGEFHOHE 05%%%%% ronie SRR I3555% S Eoprotein)
|ndlcatesnaarﬁiﬂmeérag’aﬁ@@ﬂtﬁﬁi@mdMﬁaﬁxﬁht&cBﬁ&)\mmmm JPdiSE?};gcieﬁrmMDRil and ABCB1.
Detailed descrlp I0 the inve ne embodiment, the invention provides compounds according
to formuf& 249 %&%i 2009/050237 wherein A represents N, CH or CRI; each Rl
independently represents hydrogen, Ci.6alkyl, C2_6alkenyl, C3_6alkynyl, -C(0)-C1_ salkyl,
-C(0)-03_6alkenyl, -C(0)-C2_6alkynyl, -C(0)-0-Ci.6alkyl, -C(0)-0-C2_6alkenyl, - 5C(0)-0-C2.6alkynyl
or phenyl, wherein said phenyl, C1_6alkyl, C2_6alkenyl or C2_6alkynyl is optionally substituted with
one or more substituents selected from halogen, hydroxyl, haloCI_ alkyl, nitro, Ci6alkoxy, and NR2R3;
X represents hydrogen, Ch6alkyl optionally substituted with F, or - CRaRh_X, wherein X' represents a
monocyclic saturated moiety having 5-6 ring atoms one of which is N and 10 wherein one or two
additional ring atom may be a hetero atom selected from N, 0 and S, which monocyclic ring may be
substituted with one or more substituents W, wherein W is selected from C1_6alkyl, C36alkenyl,
C3_6alkynyl, C1_6haloalkyl or (-0); le and Rb each individually represent hydrogen, -CH3 or halogen;



Q represents a bond, -CH3-, -NH-,or -0-; 15Y represents Ci6alkyl, C36alkenyl or C2_6alkynyl, wherein
said alkyl, alkenyl or alkynyl may be substituted with one or more substituents P, wherein P is selected
from haloge OrfapdR§ieEholkoxy, cyano, -S-Cl_6alkyl, and a monocyclic RalREXAMRTIEY) having 5-6
ring atoms one ring atom of which may be N and the rest is C; or Y may represent a monocyclic
saturated moiety having 4-6 ring atoms, wherein 1 of said ring atoms may be selected from N 20 and
0, the rest being C, and which monocyclic saturated moiety may be substituted with one or more
substituents Z, wherein Z is selected from C1_6alkyl, C2_6alkenyl, C2a&ynyl, (-30), C(0)H,
-C(0)-Che6alkyl, halogen, Cl6alkoxy, C1_6hydroxyalkyl and hydroxy; WO
2010/028655PCT/DK2009/050237 10 wherein each of R2 and R3 independently represents hydrogen,
Ci.oalkyl, BEBRIEPYE C2_ 6alkynyl, hydroxyCl_6alkyl, or haloC1_6alkyl; each of R4-12.5 and
R9-1212 independently represent hydrogen, Ch6alkyl, C2_6alkenyl, a€lk nyl, halogen, NR2R3,
ycirony, cAl TGN P AR Rl GCTSAN! B Rl e SAaR RO S Elmpound s
different fresmu2ereliyitet abva- InZs ditiyd o -tSh galindlin e idtcadsh oxytid @cickdep e dydeathyl)-amide; and
pharmaceutically acceptable salts thereof (i.e, the compoun f.the present jnven ionzi‘.P xample of
Cch onc LR sancr e o eh e R R N R e o
two additidnaykipgnaybrscmasyberadpetecpcitdbnmydetecleptfitynci:l6h S yh et vperazityikpyrrolidinyl,

imidazolidil% 1%@%94&%{{%8 ' e%gyl, morpholinyl, and thiomorpholinyl. Examples of such
monocyclic saturated mdiety having 5-6 ring atoms one ring atom of which may be N and the rest is C

include cyclopropyi fitsypresrakyhnssitolidisplyints IBpidedityindicaEraropiaswrisacha@nocyclic

saturated giety.having:4:Rking afomsoNhersinidQf saiddingdatams may hesslacteshiiam N and 0,
the rest being C include cyclopropyl,.eyclohexyl, pyrrolidinyl, piperidyl, t_etrahgdrofuran | and
tetraHeroB?%ﬁ&lﬁ?In%ﬁé‘é‘ﬁ*ﬁt’loéﬁﬁ?é‘ﬂg,93”@ selhoResh B88itent £29F fepresents

C1.6alkyl, inpartigaias. ethyh syelarropykerayalabutydinkn pne-srakedimeptoXeropresants,Homethyl
optionally substituted with F, or -C142- X', wherein X' represents a monocyclic saturated moiety

selected froWF et MRV RAE DY Wwherein said monocyclic moiety may be substituted with
one or more 25sypstitugeisiV\bontbereinlihis’seleatedidiom;tdicarlkl@ngr¢B)tic, stmigne embodiment,

Q epesent S AN LIRS s e dalt Catalen o o el Mhorgo sl
propyls cyalpprmaitl eltolobeitt nRemedttydspramydradel tésthdndy |l Peanticular ‘6Xanmihies/Bfi€24alkenyl
include ethﬁ‘égae:l& RIOR& i‘!easﬁghzﬁydrocarbon having 2, 3, 4, 5, or 6 carbon atoms. Examples of C,.
salkynyl include ethynyl, 1-propynyl, 2-propynyl, I-butynyl, 2-butynyl, 3-butynyl and 5-but-
1-en-3-ynyl.
In the present context “halogen” is intended to indicate members of the 7% group of
20 the periodic system, e.g. fluoro, chloro, bromo, and iodo.

In the present context, “alkoxy” is mntended to indicate a moiety of the formula -OR’,
wherein R’ indicates alkyl as defined above. In particular “C;salkoxy” is intended to indicate
such moiety wherein the alkyl part has 1, 2, 3, 4, 5, or 6 carbon atoms.

In the present context, haloalkyl is intended to indicate an alkyl as defined above

25  substituted with one or more halogens. In particular, haloC; galkyi is intended to indicate a
moiety wherein the alky!l part has 1, 2, 3, 4, § or 6 carbon atoms. One example of haloalkyl is
trifluoromethyl.

In the present context, pharmaceutically acceptable salts include pharmaceutical
acceptable acid addition salts, pharmaceutically acceptable metal salts, ammonitum and

30  alkylated ammonium salts. Acid addition salts include salts of inorganic acids as well as

organic acids.



30propenyl; Particular examples of C24alkynyl include ethynyl, 1-propenyl and 2-propenyl. In one
embodiment, Q represents -CH2- and Y represents a monocyclie saturated moiety having 4-6 ring
atoms, whe ¥ 201§f038i8ring atoms may be selected from N and 0, WO PCT/DE2609/050237
20101028655PCT1DIC20091050237 11 the rest being C, and which monocyclic saturated moiety may
be substituted with one or more substituents Z, wherein Z is selected from C1_6alkyl, (-0), CO)H,
halogen, Ci_6alkoxy, Claydroxyalkyl and hydoxy. In one embodiment, Q represents -NH- and Y

represents Cielkyl, wherein P is 5halogen, or alternatively Y, represents onocyclic moiety having 4,
5 o1 6 ring atoma ATHCANG HEE B BB AL P R R R ety
ethyl, propyhokpmetbysudiing, atfasthypropsdidandnduty like.  In one embodiment, Q represents -0- and

¥ represents CKaal RO R0 1, o me v ol cyclopropy

cyclobutyl, 2-me opyl and tert.- T0butyl. ~ In one embodiment, Q represents a bond and Y
representsiﬁﬂﬂ@m@v@@mm@ebm@t}ﬁﬁ@ﬁﬂ@mﬂn@l@ﬁimnsg]\?méwiﬁ@ﬁ@i@ﬂ@%ﬂé:ring atoms may
be selected,fram N #4300, &LEShARING fo AL WA NONSLY BliG BARE TRISHMAY R substituted

with one or more substituents Z, wherein Z is selected from Cielkyl, (=-0), halogen, and hydroxy. 15In
one embodiR{EALS SHERTS: RUMREHHAB e TGy FoTEke HEYHIBBSBY BafogdRy is:particular, R7

representschiloag i Bogi R 4B RNe R saRIessAibydragehdnane embodinesticall.of R4-12_8
represents hydrogen. In one embodiment, each of R9-R12 independently represents hydrogen of

halogen; irfPaffEER4R iR 25 Fpife SERETEIIGEHF it REZRE! RIBFESHH HFARIBRIT 2R 638 Embodiment,
all of R9-Rds 2veepiesrrs-hydrageny nesefenkadinentthescampoundsaatithe vemiens:are defined
Y B Tes ol PR MACSUA] SEOANAEIE THOTHE 2 OrEang 2ol A0 Sals T aehe ™
C1_6Hlkyl;Sxamples of p p g g -
pharmaceutically acceptable salts listed in J. Pharm. Sci. 1977,66,2, which is incorporated
herein by reference.
Examples of metal salts include lithium, sodium, potassium, magnesium salts and the
like.

15 Examples of ammonium and alkylated ammonivm salts include ammonium, methyl-,
dimethyl-, trimethyl-, ethyi-, hydroxyethyl-, diethyl-, n-butyl-, sec-butyl-, tert-butyl-,
tetramethylammonium salts and the like,

In the present context, a “ring atom” is intended to indicate the atoms constituting a
ring, and ring atoms are selected from C, N, O and S. As an example, benzene and toluene

20 both have 6 carbons as ring atoms whereas pyridine has 5 carbons and 1 nitrogen as ring
atoms. _

In the present context, a “mono-cyclic moiety” is intended fo indicate a ring formed
structure comprising only one ring.
In the present context, the term "therapeutically effective amount" of a compound

25 means an amount sufficient to cure, alleviate or partially arrest the clinical manifestations of
a given disease and its complications in a therapeutic infervention comprising the
administration of said compound. An amount adequate to accomplish this is defined as
"therapeutically effective amount”. Effective amounts for each purpose will depend on the
severity of the disease or injury as well as the weight and general state of the subject, It will

30  be understood that determining an appropriate dosage may be achieved wusing routine
experimentation, by constructing a matrix of values and testing different points in the matrix,

which is all within the ordinary skills of a trained physician.



X represents hydrogen, C1.6 alkyl optionally substituted with F, or - CRaRh-X', wherein X' represents
a monocyclic saturated moiety having 5-6 ring atoms one of which is N and wherein one or two
additional riNgattii%a¥asfbe a hetero atom selected from N, 0 and S, 5seRECTERFHINGSB&Tazinyl and
pyrrolidinyl, which monocyclic ring may be substituted with one or more substituent W, wherein W is
selected from Ci_6alkyl or (=0); Ra and Rh each igdividually represent hydrogen, -CH3 or halogen; Q
represents a bond, -CH3-, -NH- or -0-; Y represents Ci_6alkyl, C2.6alkenyl or C2_6alkynyl, wherein
said alkyl, alkeny} or, alkynyl may,10be substifuted with, one Qr more, substityents P, wherein P is
selected rom natiiR OO T Bakoy, Eramens ang Brlete S e BB ety
having 5-6aing «tenps;jandorngegrarpest whicmirdybe kbardulithe yedt is € doeadteonatidsdydérmay
represent onogyclic iety, havi -6 11 hetein o f said ri S may
e selocted B R Sr e LA
15substitutebichithoprsion iscrelisobstituehes Zdninereiionisisbr ettt frommoeshikyli¢=er GO)H,

-C(0)-3-Ci_Galikyl, Aalpgann thAgiory oG SRy drsyalkd-aney graxy: eachpl BL:RRmd BP-R12

independeritly represent hydrogen, halogen, Chéalkoxy or C1_ 6haloalkyl; and phamiaceutically
acceptable2H§Higiheresidols sHarfiBband sARistteforrttiuia PuRPFSHBEERShariictsfelopropy!

or cyclobutyk¥arensesents.h Galkylioptonaliy substifuted withor, Wi-GH3pE WIRSEEIR X) represents a
monocyclic saturated moiety having 5-6 ring atoms one of which is N and wherein one or two

additional HRESRERT ) DR GHRAER AU L8 BLRRAHTT R BPRIPSSS A EE B PisEissiyl and
pyrrolidinylessbicbnnanaeyeke singineaybeisuhstiiuiashwith Z1eNROF 05 SUlEibeRs\W: wberein W
is selected from C1_6alkyl or (-0); Q represents -CH2- or -NH-; Y represents C1 6alkyl, C2.6alkenyl or
Ca Uy T Sisg OB B LR o PR G b N ndiely
represent aharapaciclitisaiu ptedimaietyiawngepo aingsptem s whensionlicaf, Sdid singatans may be
selected fr(f)m \ and 0 th%est being,C agﬂ-V‘{ﬂiCh onocyclic saturated moiety may be substituted

with one or' 3 r%cl)sréjrsellj NERRUEALS ,1%/1h1ehr ihz |sarsglﬁgc &d r81r1%1g(31_6alkyl; and each of R4-R8 and R9-

R'2 independentljrépressnts toyptkngér; lseioendi@Gg obalkeryydiCicshalbaligttmndiriapgaticular each
of R1-R8 9-R12 ] C tly repr h gen or halogen. In a further WO ‘
ag@l«;%%}%i‘e% &%gg@;%ﬂ@%%ga{ s %OXQ&Q u

2010/028655PCT/D1C2 embodiment within this embodiment, R7 represents halogen,
R5, RE and R8 reipréhsanteseypdeogeast, the term "PET ligand” indicates a high affinity ligand for the

relevant target with good distribution to the relevant compartment, in the present context the
CNS. Said ligand is radiolabeled with a short-lived radioactive tracer isotope, preferably ''C
or *F, that undergoes positron emission decay.

In the present context, the term “plasma free fraction” indicates the fraction of a

20 compound in biood plasma that is not bound to plasma proteins.

In the present context, “blood-brain barrier” (or BBB) indicates a physiological
barrier formed by an endothelial cell layer. Said bammier prevents some substances, such as
certain drugs from entering brain tissue.

In the present context, P-gp (P-glycoprotein) indicates an efflux transporter located in

25 the BBB. Other names for P-gp are MDR1I and ABCBI.

Detailed description of the invention

In one embodiment, the invention provides compounds according to formula I



In one embodiment relating to formula I' Rl represents ethyl, cyclopropyl or cyclobutyl; X represents
Ci_6alkyt optionally substituted with F, or - CH2-X', wherein X' 5represents a monocyclic saturated
moiety haviRgypsé §ingatoms one of which is N and wherein one or two agdgditigaal singatem may be a
hetero atom selected from N, 0 and S, selected from piperazinyl and pyrrolidinyl, which monocyclic
ring may be substituted with one or more substituent W, wherein W is selected from Ci_6alkyl or (=0);
Q represents -CH2- or -NH-; Y represents Ci_allcy, C24alkenyl or C24alkyrtyl all of which may
optionally be 10substituted with up to three halogens; each of R4-R8 and R9-R'2 independently

are hydrogen. Particular examples of Y as Ck4att de methyl, ethyl propyl, cyclopropyl,
cyclobutyl, 2-methyl-propyl and tert.- 15butyl; par; examp\llﬁs of Y as C2_4alkenyl include ethenyl,
1-propenyl and 2-propenyl; particular exampgs of Yods Ca4alkynyl include ethynyl, 1-propcnyl and
2-propenyl. In one embodiment relating to formi#a I'd?l reg\lrl_g?ents ethyl, cyclopropyl or cyclobutyl; X
represents Ci_salkyl optionally substituted with FR€ Teprésents -NH-; Y represents Cl14alkyl, which
may optionally be substituted with up to qdree halogens} 20eagh of le-R8 and R9- R'2 independently
represents hydrogen or halogen, and in% Q i f 6é;ien and R4-R6, R8 and R9-R'1 are
hydrogen. Particular examples of Y as Clialky de methyl, ethyl propyl, cyclopropyl, cyclobutyl,
2-methyl-propyl and tert.-butyl. In one egppdirmept; the ir jon provides compounds selected from
the list La 2-Cyclopenty1-3-methyl-1-oxo-1,2-dihydro-isoquindline-4-carboxylic acid ((S)-1-phenyl-
25propy1)-amide Ib 2-Cyclopropy1-3-methyl-1-0k04, 2Qihydrb-isoqu noline-4-carboxylic acid
((S)-1-phenylpropyl)-amide Ic 2-Cyclobuty1-3-me hy 1-oxo-1,2-dihydro-isoqu noline-4-carboxylic acid
((S)-1-phenylpropyl)-amide 30ld 2-Cyclohexy1-3-mkethyl-1-oxo-1,2-dihydro-isoquinoline-4-carboxylic
acid ((S)-lm%}{lhplr%ggslﬁ]{%rﬁid@ \4}/&%@10/028655PCT/DIC2009/050237 14 le
3-Methyl-l-oxo0-2-(2,2,2-ri uoroietﬁy a no)-1,2-dihydro-isoquinoline-4-carboxylic acid
((S)-l-pheﬁyqip%rqugpgmﬁﬁél}f represents hydrogen, Cisalkyl, Cogalkenyl, Cogalkynyl, -C(O)-Ci.

3-Methyl-1-, 2. Wall et Jo2-dli - linakine-gar, IC ACl a
l-phenyl-p?%%%i Ig%r%%d%elé%k??ﬁl\g/)lre:t?ﬁ)Jg%g%gn%?g}li?f@f%qg?ﬁé/d(?g%gg Szrfglli%%}é}icarboxylic acid
((S)-lj C(0)-0-Cogalkynyl or phenyl, wherein said phenyl, Cysalkyl, Cosalkenyl or Cogalkynyl is

optionally substituted with one or more substituents selected from halogen, hydroxyl, haloC;.
salkyl, nitro, Csalkoxy, and NR*R’:

X represents hydrogen, Cyealkyl optionally substituted with F, or — CR*R"-X, wherein X’
represents a monocyclic saturated moiety having 5-6 ring atoms one of which is N and

10 wherein one or two additional ring atom may be a hetero atom selected from N, O and S,
which monocyclic ring may be substituted with one or more substituents W, wherein W is
selected from C;ealkyl, Cosalkenyl, Cygaltkynyl, C, ¢haloalkyl or (=0},

R* and R” each individually represent hydrogen, -CH; or halogen;
Q represents a bond, -CHs-, -NH-,0r -O-;

15 Y represents Cygalkyl, Cysalkenyl or Cygalkynyl, wherein said alkyl, alkenyl or alkynyl may
be substituted with one or more substituents P, wherein P is selected from halogen, hydroxy,
Ciealkoxy, cyano, -S-Cjsalkyl, and a monocyclic saturated moiety having 5-6 ring atoms
one ring atom of which may be N and the rest is C; or Y may represent a monocyclic
saturated moiety having 4-6 ring atoms, wherein 1 of said ring atoms may be selected from N

20 and O, the rest being C, and which monocyclic saturated moiety may be substituted with one
or more substituents Z, wherein Z is selected from Cysalkyl, Cosalkenyl, Cogalkynyl, (=0),
C{OYH, -C(0)-Csalkyl, halogen, Cisalkoxy, C¢hydroxyalky! and hydroxy;



phenyl-propyl)-amide | h 2-tert-Butylamino-3-methyl-1-oxo-1,2-d hydro- soquino me-4-eano>2yIic acid
((S)-1- phenyl-propyl)-amide ii 2-Isopropylamino-3-methyl-l-oxo-1,2-dihydro-isoquinoline-4-carboxylic

acid ((S)-1- Jopheayidepyl)-amide lj  PCT/DK2009/050237 _
3-Methyl-2-rnorpho4-y1-1-oxo-1,2-dihydro-isoquinoline-4-carboxylic acid ((S)-1- phenyl-propyl)-amide

1k 3-Methyl-l-oxo-2-propy1-1,2-dihy o-isoquinoline-4-carboxylic acid ((S)-1-phenylpropyl)-amide
15112-Buty1-3-methyl-1-o0xo0-1,2-dihydro-isoge-4i€arboxylic acid ((S)-1-phenyl- prop yl)-amide 1 m
3-Methyl-2-(3-methyl-butyl)-1-ox0-1,2-dihy dro-isoquinoline-4-carboxy lie acid ((S)-1-
phenyl-propideanide if R (@R thodgpettsi)ig riethyit dydrdg2difysetisbdlindlineri-Carboxylic acid

((S)-1- 20p - -ami 0 yl-1-g x0-2-( tetrahydro - furan-2-y
Imethyl)-f%%%%&gﬁ%g ?g&ﬁ%ﬁ%@%&%ﬁ acid ((S)-1-phenyl-propyl)-amide Ip 3-Methyl-I
-0x0-2-persseh- oI R GRY ard-RoBUinetmendaosibspytissacio ¢(syet-Sherprdpyt kamid €251 g
3-'V'ethy'-ZG-A%WEM%@QDN'%@MW%%% é;%ﬂh%ﬁ{g@%%&@ﬂ%é%@%y&@%xyc,_

((S)-1-phenyl-propyl)-amide Ir 2-Et -methyl-l-oxo-1,2-dilydro- soquinoline-4-carbbxylic acid
((S)-l%heﬁﬁ}ﬁiﬁbpyt)-amide is
2'CyC|0bU%MJ@\}T&i&Ps§i'&|H%&%Mfﬂer@ﬁ@fr%xﬁ@MQJMHMQMM@EMMHGIM-
30((S)-cyclopropyl-phenyl-methyl)-amide it
2-CyclopeftiParmikb st do B%Yréﬁtﬂﬂw:ﬂ%‘?i,2-dihydro-isoquinoIine-4-carboxyIic acid
((S)-cycloprapyhphasyhipetyyikapite: WE ROARI02865ERETIDHGIOMIEHRZH 1B Juntion).
2 Ethoxy &u0rg: 2 el Loke L 2 Ay e Nl RS 20 Do ot wich
10 1is N and wherein one or two additional ring atoms may be a hetero atom selected from N, O,
S include piperazinyl, pyrrolidinyl, imidazolidinyl, pyrrazolidinyl, piperdyl, morpholinyl, and
thiomorpholinyl.

Examples of such monocyclic saturated moiety having 5-6 ring atoms one ring atom

of which may be N and the rest is C include cyclopropyl, cyclohexyl, pyrrolidinyl and
15 piperidyl.

Examples of such monocyclic saturated molety having 4-6 ring atoms, wherein 1 of
said ring atomns may be selected from N and O, the rest being C include cyclopropyl,
cyelohexyl, pyrrolidinyl, piperidyl, tetrahydrofuranyl and tetrahydropyranyl.

In one embodiment, A represents CH.

20 In one embodiment, R represents Cyalkyl, in particular ethyl, cyclopropyl or
cyclobutyl.

In one embodiment, X represents H, methyl optionally substituted with F, or —CH,-
X’, wherein X’ represents a monocyclic saturated moiety selected from piperazinyt and
pyrrolidinyl, wherein said monocyclic moiety may be substituted with one or more

25  substituents W, wherein W is selected from Cialkyl and (=0},

In one embodiment, Q represents ~CHy- and Y represents C.alkyl, Cosalkenyl or Co.
salkynyl, wherein P is selected from halogen, hydroxyl, -S-CHs and cyano. Particular
examples of C,.4alkyl include methyl, ethyl propyl, cyclopropyl, cyclobutyl, 2-methyl-propyl
and tert.-butyl; Particular examples of Csualkenyl include ethenyl, I-propenyl and 2-

30 propenyl; Particular exampies of Cyaalkynyl include ethynyl, 1-propenyl and 2-propenyl.

In one embodiment, Q represents —CHs- and Y represents a monocyclic saturated

moiety having 4-6 ring atoms, wherein 1 of said ring atoms may be selected from N and O,



lv 8-Chloro-2-ethoxy-3-methyl-l-oxo-1,2-dihydro-isoquinoline-4-carboxylic acid ((S)-1-
phenyl-propyl)-amide 5lw 8-Chloro-2-isobutoxy-3-methyl-1-oxo-1,2-dihydro-isoquinoline-4-carboxylic
acid ((S)-1- R}bewlj-’ggg%l)-amide I 8-ChIoro-3-methyl-1-oxo-2-propoxy-1,@fgjg%]gg éi%}gyinol
ne-4-carboxylic acid ((S)-1- phenyl-propyl)-amide ly 2,3-D imethy1-1-oxo -1,2- ygrb -
isoquinoline-4-carboxylic acid ((S)- | -phenyl-propy1)- 10 amide Iz 2-Isopropyl-3-methyl-
[-oxo-1,2-dihydro- soquinohne-4-carboxylic acid ((8)-1-phenylpropyl)-amide laa
2-(2,2-Difluoro-propy0-3-methyl-1-oxo-1,2-dihydro-isoquinoline-4-carboxylic acid
((S)-1-pherhd-propyibeamidd 4hrh AxbzthyfatioinowBaméthylelyaxey he sdisyidie $adquinade-4-carboxylic
acid ((S)-1-phen H o) 1?a ide .2b,3-Methyl4-0x0-2-prapylamino-1,2-dih yinpline:4-carboxylic
acid ((S)- 1r-l%ﬁeesn¥y %ﬁ%%%i 2% \gn}llgré:m%é% STeared 1o 8;6a?1%¥1, : HL é(@)g, ¥SEH’W&_@%@L
2-ButylamilrdegemdihydionxoCh,chptinyrirabisbepdotingy4-carboxylic acid ((S)-1-phenyl20
propy1)-amide 2d,2;|5obutviaming 3 ipHk oxarL APydipdsarirtalingrAsaippiic acid (S)-1-
phenyl-propyl)-amide 2e _ ' ‘ ‘
2-(2,2°Dimealagepropylmms)eh v atmyascnisxdrpmnelple radsty binolné-2-eafioig livaeid
((S)-1-pheqylsaropyliamide 2agta sl aprepumatulaminosBymstnds hnenl Znginyargyisoquinolin
4-carboxyl acid ((S -1-phenyl-§§r§)py1)-amlde 2 ‘
3-Methyl-2} (S5HBthS B Lty H1t )PEQBXB@&@?H‘H%Wro-isoquinoline-4-carboxy|ic acid
((S)-1-phenyl-propydicamisiaihent, Q represel(ljts —((j)— and Y reprtlasents CMaékyl. Particgi?r e;gamples
8-Chloro-2-ethylamino-3-methy1-1-oxo-1,2-dihydro-isoquinoline-4-carboxy c acid ((S)-
301-ph eny?—%{:g% E’-&H‘f’ﬁﬂi‘gw&%ﬁ: ethyl propylj cyclopropyl, cycrfo utyl, 2-methyl~propy(1 and tert.-
2-Ethylamings8-fluoro-3-methyl-1-oxo-1,2-dihydro-isoquinoline-4-carboxylic acid ((S)-
cyclopropypheny-methyl-amide, YO 2010/0285C5ECTIO1CA000/050237 i satraed

moiety having 4-6 ring atoms, wherein one of said ring atoms may be selected from N and O,

the rest being C, and which monocyclic saturated moiety may be substituted with one or

more substituents Z, wherein Z is selected from C; galkyl, (=), halogen, and hydroxy.

15 In one embodiment, each of R*-R® independently represents hydrogen or halogen; in
particular, R’ represents halogen and R*, R’ and R® represent hydrogen,
In one embodiment, all of R*-R® represents hydrogen.
In one embodiment, each of R*-R** independently represents hydrogen of halogen; in
particular, R'* represents halogen and R*-R'' represent hydrogen.
20 Tn one embodiment, all of R*-R'* represent hydrogen.

In one embodiment, the compounds of the invention are defined further by formula I’

below
R5
R6 R4
H_R1
R7 c
R8 n  NH
R9
R10 X
N

R11 (%1



16 2j 8-Fluoro-2-isobutylamino-3-methy1-1-oxo-1,2-dihydro-isoquinoline-4-carboxylic acid
((S)-cyclopropyl-phenyl-methyl)-amide 2k

8-Fluoro-3-megihydids9x@-2-propylamino-1,2-dihydro-isoquinoline-4- carb%qﬁ)@%%&”
cyclopropyl-phenyl-methyl)-amide 521 8-Chloro-3-methyl-1-oxo-2-propylamino-

2-dihydro-isoquinoline-4-carboxylic acid ((S)- 1-phenyl-propyl)-amide 2m
8-Chloro-2-isobutylamino-3-methyl-1-oxo0-1,2-dihyi@-isoquinoline-4-carboxylic acid
((S)-1-phenyl-propyl)-amide 2n 2-E thy 'amino- 1
-0X0-3-(2-oxtbepyirr & idieptegtmis iyl A: dihydro-isoquino line-4- 10carboxylic acid

() oren AR A T Lo PRI e 2 REPRE 3o
2- Ethylammrwmﬁoﬁmaerhymabm@zndlhgzdh@viseéuﬁwongeidnmbomﬂvdmas[&and

cyclopropyls3-Hiiass %??@Xja)fm%ﬂ%( H@:‘LQ&J‘% be a hetero atom selected from N, 8
8-Fluoro-3-methyl-1-oxo-2-propylamino-1,2-dihydro-isoqumohne-4- carboxy?lc acid [(S)- cyc lop

ropyl-(B- flseesipthERD Wﬁqwhméwhdmy which monocyclic ring may be substituted with

2-Ethylamigg: 8:fluoroslsexe-3n(Broxay aldinsdrdmethyl) &, 2:0ihy dre-isgquinoline4-carboxylic acid
[(S)-cyclopropyl-(3;fluoro- phenylz methyl]amlde 2s
2-Ethylamifo28%Rofecs-witidialssrresatiydrsssbgtife imdaiegsiboxylic acid [(S)-

2003;]cllobuqlr@rﬁm@@mbﬂﬂﬁmyﬂ&m@iﬁ@l . |
2-Ethylamipno-8-fluoro-3-m 0-1,2-dihydro-is Olne4c
ey oo ST i AP 76 KRR o R 6 At A UM B carbioeyl
acid ((®)-cyelapropyiep hartybmethyl)ramite ik P, wherein P is selected ﬁ'om halogen hydroxy,
8-Fluoro-3: et 1-2-methyl X0 2-dih dI’O-JSO uin arbox lic acid [(S
cyopron o AT iﬁiﬁimiﬁ A uquu;‘mii miﬁf;m : Ej@ﬁﬁ% ibms,

thylamimes 8+flugon3>fivethyl resise tHo@ a -a
CyCIOpropyIIng%Jgg,g[ Pﬂ&ﬁk’é}fﬂl‘é @(1) %ed %th atoms, wherein one of s td nn s may be

5-1-0x0-1.2-dihyd (8}

8-Fluoro-3-methy1- -methy amin dro-iséqune-4- carbox i ack

30cycloprowieEies, fadiflbored shehy beshbeing) eniige Rlich monocyclic s&‘rurated moiety may be
2 Ethygaming Gl QYo Qrlardiudosisepuineinerariie, e (Ro),
cyclopropyl 53 ,4-difluoro-phenyl)-methylkamide
C(O)H, -C(0)-0-Cyealkyl, halogen, Ci.salkoxy, Cichydroxyalkyl and hydroxy;
each of R*-R® and R*-R'? independently represent hydrogen, halogen, Cy_salkoxy ot Cy.
shaloalkyl;
and pharmaceutically acceptable salts thereof.

20 In one embodiment relating for formula I', R' represents ethyl, cyclopropyl or
cyclobutyl; X represents Cysalkyl optionally substituted with F, or - CH»-X", wherein X’
represents a monocyclic saturated moiety having 5-6 ring atoms one of which is N and
wherein one or two additional ring atom may be a hetero atom selected from N, O and S,
selected from piperazinyl and pyrrolidinyl, which monocyclic ring may be substituted with

25 one or more substituent W, wherein W 1s selected from C.qalkyl or (=0); Q represents —~CHj-
or —-NH-; Y represents Cysalkyl, Cosalkenyl or Cyealkynyl all of which may optionally be
substituted with up to three halogens, or alternatively Y represent a monocyclic saturated
moiety having 4-6 ring atoms, wherein 1 of said ring atoms may be selected from N and O,
the rest being C, and which monocyclic saturated moiety may be substituted with one or

30 more substituents Z, wherein Z is selected from C;salkyl: and each of R.R% and RP-RY?
independently represents hydrogen, halogen, Cisalkoxy or Cy.shaloalkyl, and in particular

each of R*-R® and R’-R"* independently represents hydrogen or halogen. In a further
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8-Fluoro-3-methyl-2-methylamino-I-oxo-1,2-dihydro-isoquirtoline-4-carboxylic acid [(S)-

cyclobutyl-(%—%ﬂy&gﬁ-@eny1)-methylkamide 2aa POT/DK2009/050237
2-Ethylamino-8-fluoro-3-methy1-1-oxo-1,2-dihydro-isoquino me-4-carboxyl?c ac% [(Sg-

cyclobutyl-(3,4-difluoro-phenyl)-methylkamide 52ab 8-lodo-3-methyl-1-oxo-2-propylamino-1,2-dihydro-
soquinoline-4-carboxylic acid [(S)- cyclobutyl-(3-flugro-phenyl)-methylkamide 2ac
8-Fluoro-3-methyl-1-oxo-2-propylamino-1,2-dihydro-isoquinohne-4-carboxylic acid 3-
iodo-benzyminidanat 8vFhiro rhiSemisthljhdn 0X0-2eprapyls heditry RO -Bbeui 75 exfsanboxylic acid [(S)-
10cycloprqp -§3éﬂuoro-phenyl)-methyl]amide 3b

8-Chloro-3-tne ﬁy&'—l-oxo-z-propyl-l,2-dihydro4soquino|ine-4-carboxylic acid [(S)-
cyclopropyl-(3-flubrgnpmrhpﬂ)'mﬂ?eth’ylkéngiﬁefwula I’ R represents ethyl, cyclopropyl or

8 Fluoro-Smelyli- e pyaRiaRie: L inxdiprquinelineat sar Py I ALK, Gyrloutyl-(3- luoro
-pheny1)-m’ethyl [-amide 153d 5, -6D|fluor013-methyl-l-oxq-Z-propy -1,2-dihydro-
soquinblin&agRibRylienaekt [SHepétd prop (Brriuero-p s yoma sty Marhide 4 and

8-Fluoro-2,Zdimethvd 4:a%Q-dadrdivdramisaaninelings4-carhealic 6l om N, O and 8,
cyclopropyl-(3-fluoro-pheny1)-methylkamide 4b 8-Fluoro-2-isopropyl-3-methyl-1-oxo-1,2-dihy
0-isoquinofFIESEE ST RINEr HERY | CSL ROESHHBrbpYLEE-MeGRoYsHE AIE- marRATahitaed with
2-C|yanom?ﬁ(@)ﬁlﬂ'&ﬁ%@[ﬁb&%ﬂ&tw;Slvlm%@ﬁidw-i%'@b’!ét@c&ﬁﬁ@ﬂir@&a&ﬂ'ﬁa{b%y@@ﬁi&éﬁf@;@@
cyclopropyl-(3-flyoro-phenyl)-met amide 4 . .
& Flooror Sy £ R D s A o RASTA) S S2cnel b aGHERA PG i
[(S)-aycloprgpyiniE-dluatophenyi-ietbytiamide 254e
2-(2,2-Difluoro-prapyls-8-flyerorl3-methyl-1-oxo-1,2-dihydro-isoquinoline-4-carhoxylic acid. 5
[ (S)-CyC|OpEI:%C§y%Eg- lel%i)) r&(I)l_d::) %é#ylﬁm%’t%@fgﬁﬁ &gpzﬁ;sents hygrogen orrhaiogen, and 1r particular R
8-Fluoro-2a(@- RthkyietydhBntigtiptont-halginyabRSFJURS arek B 0arbepyeseaciydrogen.
[(S)-cycloprepyl-(3-f snethyllagai R icular ex es of Y a
8-Fluoro-3§r?let ﬁﬁé@?;{g%%erol%cﬁr%ﬁg?%%ég%2%&19 ‘}8‘3 eé‘qﬁfﬁ% mlg-z(f- %Iggér%o&glicsacid
[(S)_Cyc|o@@k@iﬁg@pﬁ.pﬁ@@])ﬁh@&m@ﬁ;iw%rwyi, c.yciobuiyl, 2—H.16thyi-propyl and ter‘{m _
8-Flupgo-3ymethydZs( 2ot ling#y e By Dty Prde Risliyioy isogiinRline a4 saphaperlis. acid
[(S)-cyclopropy1-(3-f|uoro-phen;@-methyl amide

particular examples of

as Coyalkynyl include ethynyl, I-propenyl and 2-propenyl.

In one embodiment relating to formula I’ R' represents ethyl, cyclopropyl or
cyclobutyl; X represents C;salkyl optionally substituted with F; Q represents —NH-; Y
represents C;.4alkyl, which may optionally be substituted with up to three halogens;

20 cach of R:-R® and R’-R*? independently represents hydrogen or halogen, and in particular, R’
is halogen and R*-R®, R® and R*-R"' are hydrogen. Particular examples of Y as Ci.alkyl
include methyl, ethyl propyl, cyclopropyl, cyclobutyl, 2-methyl-propyl and tert.-butyl,

In one embodiment, the invention provides compounds selected from the list
1a 2-Cyclopentyl-3-methyi-1-o0x0-1,2-dihydro-isoquinoline-4-carboxylic acid ((S)-1-phenyl-

25 propyl)-amide
1b 2-Cyclopropyl-3-methyl-1-0x0-1,2-dihydro-isoquinoline-4-carboxylic acid ((S)-1-phenyl-
propyl}-amide
1c 2-Cyclobutyl-3-methyl-1-ox0~1,2-dihydro-isequinoline-4-carboxylic acid {((S)-1-phenyl-
propyl)-amide

30 1d 2-Cyclohexyl-3-methyl-1-0x0-1,2-dihydro-isoquinoline-4-carboxylic acid ((S)-1-phenyl-
propyl)-amide



WO 2010/028655PCT/DIC2009/050237 18 4h 2-Ally1-3-methyl-1-oxo-1
2-dihydro-isoquinoline-4-carboxylic acid ((S)-1-phenylpropyl)-amide 41
8-FIuoro-3-%%y@é§§ég§orpholin-4-y|-propy1)-1-oxo-1,2-dihydro-isoqu olmﬂjﬁg%ggpﬁ acid
[(S)-cyclopropyl-(3-fluoro-phenyl)-methyllamide 54i
2-(3-Methoxy-propy1)-3-methyl-1-oxo-1,2-dihydro-isoquinolinc-4-carboxy c acid ((S)-1-
phenyl-propyl)-amide 4j i4
6,8-Difluoro-3-methyl-1-oxo-2-(3,3,3-trifluoro-propyl)-1,2-dihydro-isoquinoline-4- carboxylic acid
[(S)-cycloprepyMa@HiliaroxpkbiyD; rethiyrantiddadkino)- 1,2-dihydro-isoquinoline-4-carboxylic acid
8-Fluoro-3; eﬁh l—l-(?}?aZ-H(i _—é)xpd-é)xazolidin-:%-yl)-l,2-dihydro-isoquinoline-4- 10carboxylic acid
[(S)-cyclop (ogé %C}TJOIDO-B nﬁ}-methyl]amide 4k
3-Methyl-11éxeMeibrdp-24mPA A2 2 difiarorisdyliricliesddearisoxyiic asich ((8h dxphengip Py 1)-amide

41 1-phenyl-propyh)-amide . . . T
8-Fluoro-l-oxo-3-(2-oxo-pyrrolidin-1-ylmethyl)-2-(3,3,3-trifluoro-propyl)-1,2-dihydroisoquinoline-4-carbo

xylic atid [8)3cyediopykesifhinesditrd riyhl mattyeniiaeursype-4-carboxylic acid ((S)-1-
2-Cycloprctmélgg}§_ g#y@ngHggg-B-methyl-l-oxo-l,2-dihydro-isoquinoline-4-carboxylic acid
[(S)-cycloprop I-(@-f uoro-phenyl)-methylkamide 411 8-Fluoro-3-rnethyl-1-ox0-2-(5-0xo-pyrroli
din-2-yimel -tfé-%ﬁﬁg}%nr%équéﬁhg:%%ér%&%%f%rd?aqumohn@-“-carboxyhc acid ((5)-1-
[(S)-cycloqgg&mﬁ(ﬁwy%ﬂt@ny;)rmethylkamide 40 ' ‘ o ' .
ﬁ;‘ggﬁgfgg.ygggﬂ-gg%fgﬁg?“g@%&;ﬁg@’2&93%3&3&%?&%12945@&@‘;5%@35%'@).2;9&0'd
8-Flunfo-2rZ-Ayidrmpyetiide3-methy1-1-oxo-1,2-dihydro-isoquinoline-4-carboxylic acid
[(S)-cyclobutyl-(3-fluorp-phenyl)-methyllamide, 4 . o ) .
5 Pruoro- 3 h o B S IRy e o At 5o ANl A8 6 e aci
[(S)-cyclobplyhyBiftupyb-pimédey 1)-methyl]-amide 254r 8-F luoro-3-met
hyl-I-oxo-2;(S)-tetrahydro-furan-3-yi+1,2-dibydro-j ino_line- oxylic-agid )
[(S)-cyclobh%—@g@ cﬁ%p)h&e%aﬁggﬁe%#ﬁp%%%% ?1%&%%%&& E%a%(ggﬁ?c gé/lac((%ﬁq phenyl
8-FIuoro-3m¢@ﬂi3ﬂamidﬂo-2-(tetrahydro-pyran-4-y1)-1,2-dihydro-isoquinoline-4-carboxylic acid
[(S)'QW'Othzlﬁ%tﬂiJ?Iﬁ'éﬂ W—Q%@—qtEy&lﬁ?}wg—_qséﬁai_no}ine—él—carboxyljc acid ((S)-1-phenyl-

©)

2-Ethoxy-8-fluoro-3-methyl-l-oxo-1,2-dihydro-isoquino e-4-carboxylic acid
30cyclobut{ARyB-AOEHS-pheny1)-methyll-amide

1m 3-Methyl-2-(3-methyl-butyl)-1-ox0-1,2-dihydro-isoquinoline-4-carboxylic acid ((S)-1-

phenyl-propyl}-amide
in 2-(2-Methoxy-cthyl)-3-methyl- 1 -oxo0-1,2-dihydro-isoquinoline-4-carboxylic acid ((S)-1-
20 phenyl-propyl)-amide
1o 3-Methyl-1-oxo0-2-(tetrahydro-furan-2-ylmethyl)-1,2-dihydro-isoquinoline-4-carboxylic
acid ((S)-I-phenyl-propyl)-amide
ip 3-Methyl-1-0x0-2-pentyl-1,2-dihydro-isoquinoline-4-carboxylic acid ((S)-1-phenyl-
propyl)-amide
25 1q 3-Methyl-2-(2~-methylsulfanyl-ethyl}-1-ox0-1,2~-dihydro-isoquinoline-4-carboxylic acid
((S)-1-phenyl-propyl)-amide
1r 2-Ethoxy-3-methyl-1-o0xo0-1,2-dihydro-isoquinoline-4-carboxylic acid ((S)-1-phenyl-
propyl)-amide
15 2-Cyclobutylamino-8-fluoro-3-methyl-1-oxo-1,2-dihydro-isoquinoline-4-carboxylic acid
30 ((S)-cyclopropyl-phenyl-methyl}-amide
1t 2-Cyclopentylamino-8-fluoro-3-methyl-1-0x0-~1,2-dihydro-isoquinoline-4-carboxylic acid
({S)-cyclopropyl-phenyi-methyl}-amide



4u 8-Fluoro-3-methyl-1-oxo-2-propoxy-1,2-dihydro-isoquinoline-4-carboxylic acid [(S)-

cyclobutyl-(3- quoro phenyl) methylkamide WO 2010/028655PCT/DK2009/050237 19 4v
2-Ethoxy-8- W{? methyl-1-oxo-1,2-dihydro-isoquinoline-4-carboxylic agigh{f3) 00050237
cyclopropyl-(3- fluoro phenyl) methylkamide 4w
8-F1luoro-3-methyl-1-oxo-2-propoxy-1,2-dihydro-isoquinoline-4-carboxylic acid [(S)-
cyclopropyl-(3-fluoro-phenyl)-methylkamide 54x 2-A11y1-8-fluoro-3-methy1-1-oxo-1,2-dihydro-isoqu
noline-4-carboxylic acid [(S)- cyclobutyl-(3-fluoro-phenyl1)-methylkamide 4y

2-Ally1-8- fhmia‘é:ﬁmxgtﬁyﬂhh{omo%hﬁtmyhydmdsh@{wmméeqahmme@aa@cﬁ@)ic acid ((S)-
cyclopropyl fluor I |de 4z

8-Fluoro-3- tﬁﬁﬁy %r)glg}%(ynyrf ,2-dihydro-isoquinoline-4-carboxylic acid

[(S)10cy clobgTi(6-fidrsipheyiyaiesiniiamité discro.soquinoline 4-carboxylc acid ((S)-1-

8- Fluoro-%% BPYIBT% a?ni%Op -2-yny1-1,2-dihydro-isoquinoline-4-carboxylic acid [(S)-
cyclopropyl-(3-fluoro-p enyl) methylkamide 4ab

2-Cycfoprdpykriethyrp-8-frodresymetiial-dxaxa- bhhmtenisoquindiredcesipoditiacat§S)- -

[(S)- cyclow}(ﬁpﬁl g}ﬁﬁ{}yl) methyl}amide 155a
8-Fluoro-3- meté; oxo -2-(S)-1-pyrrolidin-2-ylmethy1-1,2-dihydro-isoquinoline-4- carboxyllc acid

[(S)-cyclobd-3Htn ~rﬁq‘4g}ﬁ1y}|_)0ﬁ?e%hgﬁRagﬁpﬁé Zyglihydro-isoquinoline-4-carboxylic acid ((S)-1-
8-Fluoro-3p W Tg;d{R) -1-pyrrolidin-3-ylmethy1-1,2-dihydro-isoquinoline-4- carboxylic acid

[(S)- cyclobut -(3- fluo amide
8-Fluoro-3thai. Tl xﬁffg’%’?\ @Oﬁ%ﬁﬁ TRy RGN R AR Boxylic acid
[(S)-ayclobistydid 3- ﬂuoro phenyl) methylkamide 5d

8-Fluoro-3; im l-1- -0X rrol eth ihydra- umo =4~ carboxylic acid
[(S)- CyclobuZ[y Ql’f 8;’0 ph en })fr)‘r}]ée gcghgc{n %wls qumb%m 4}’ car c acﬂQ?S) - q‘l )f

8-Fluoro-3pmeettyatrgxo-2- (S) 1 pyrrolidin-2-ylmethy1-1,2-dihydro- squ|noI|ne-4- carboxylic acid
[(S)'CydOplrgQ)fh((% flﬁ%ﬁ @ %m 5 y%g%séld%lgdm isOfﬁumolme -4-carboxylic acid

8-Fluoro-3-methyl-1- oxo- - dihydro-isoquinoline-4- carboxylic acid
[(S)-cyclopSpyl P@ﬁﬁhybmopﬁ@rﬁmﬂﬁethyl]amlde 59

8-Flupso-3,methyilsl:0xQ-3- (RARYT Qi vl T et AMAIRsBRAYI BRI A CREROARNG: B ey -
[(S)- cyclopropy “fluoro-phenyl)-methyl]Jamidé ~ 5h

8-F1uoro-3ridthyAridexo-2-(S)-pyrrolidin-3-y1-1,2-dihydro-isoquinoline-4-carboxylic 30acid

[(S)-cycloprppyMsifluore-phenydpymetkarisl, 8 -isoquino line-4-carboxylic acid ((S)-1-
8-Fluoro-1-oxo-3- -piperazin-1- -ylmethy1-2-propyl-1,2-dihy o-isoquino e-4-carboxylic acid

[(S)-cycloptbpRImRIEIGBiENy1)-methyllamide
2¢ 2-Butylamino-3-methyl-1-ox0-1,2-dihydro-isoquinoline-4-carboxylic acid ((S)-1-phenyl-

20 propyl)-amide
2d 2-Isobutylamino-3-methyl-1-0x0-1,2-dihydro-isoquinoline-4-carboxylic acid ((S)-1-
phenyl-propyl)-amide
2-(2,2-Dimethyl-propylamino}-3-methyl-1-0x0-1,2-dihydro-isoquinoline-4-carboxylic
acid ((S)-1-phenyl-propyl}-amide
25 2f2-(Cyclopropylmethyl-amino)-3-methyl-1-oxo-1,2-dihydro-isoquinoline-4-carboxylic acid
((S)-1-phenyl-propyl)-amide
2g 3-Methyl-2-(3-methyl-butylamino)-1-oxo0-1,2-dihydro-isoquinoline-4-carboxylic acid
((S)-1-phenyl-propyl}-amide
2h 8-Chloro-2-ethylamino-3-methyl-1-oxo-1,2-dihydro-isoquinoline-4-carboxylic acid ((S)-
30 1-phenyl-propyl}-amide
2i 2-Ethylamino-8- fluore-3-methyl-1-ox0-1,2-dihydro-isoquinoline-4-carboxylic acid ((8)-
cyclopropyl-phenyl-methyl)-amide



" WO 20101028655PCT/DK20091050237 20 6h
8-fluoro-1-oxo-3-piperazin-1-ylmethyl-2-propy1-1,2-dihy o oquino me-4-carboxylic acid

[(S)-cyclobugyds GRiingspsphenyl)-methyllamide 6¢ PCT/DK2009/050237
3-(4-tert-Butyl-piperazin-1-ylmethyl)-8-chloro-1-oxo-2-propy1-1,2-dihydro-isoquinoline4-carboxylic acid

[(S)-cyclopropyl-(3-fluoro-phenyl)-methyllamide 56d
8-Chloro-1-o0xo0-3-(2-oxo-pyrrolidin-1-ylmethyl)-2-ptépyl-1,2-dihydro-isoquinoline-4- carboxylic acid
[(S)-cyclopropyl-(3-fluoro-phenyl)-methylkamide 6e
8-Fluoro-npm%¢%@@@ymﬁ&dimymﬁemyly 2xpro PylibRich hywalrasisbgeihoarteddicardxylic acid
[(S)-cyclo )él gl%ofluor % Ika |de 6f 3-(4-tert-Butyl-piperazin-I-ylmethyl)-8-
fluoro-1-o p@fpf %}ii(ro iSOt umo ine-104- -carboxylic acid

[(S)- cyclo@b@yf@%éfmqﬁmnygxmémmmw@csg 2-dihydro-isoquinoline-4-carboxylic acid ((S)-

342R,5S) hykgil RIAZA -Yimgthyl)-8-fluoro-1-oxo-2-(3,3,3-trifluoro-propy1)-
1,2- dlhydrgy?sé%ﬁr%%e 49carboxéllc acid [(S)-cyclopropyl-(3-fluoro-phenyl)-methyllamide ~ 7a

8-Flucto-32rethyiere-3srtiuthéthyegypronuienpoprhatdinydrancnqumneingdreasicudifnsithdMd=carboxylic

acid [(S)- cygﬂgpggp%f}gﬁyfé%%phenyl) methyllamide 7b
24(S)-1-Ethyl-pyrrolidin-2-ylmethyl)-8-fluoro-3-methyl-1-oxo-1,2-dihydro-isoquinoline4-carboxylic acid
[(S)- Cyclop%e‘p&(@ qr@&dsﬁh@ﬁﬁ?m%ﬁﬁﬁgﬁﬁﬁé -9%0-1,2- dihydro-isoqainoline-4-carboxylic acid

8-Fluoro- 3((5§m¥5ha,ngap<§r&45(§)aﬁﬁ@50pyl pyrrolidin-2-ylmethy1)-1,2-dihydroisoquinoline-4-carboxylic

acid [(S) 3-fluoro- y0-me

() 1A R o SRt GO G20k o2 g R Sdine 4 carboxylic
acid (®)- cyﬁ:ﬁb@xgwkeiaﬁﬁﬂpmpph@ﬂyﬂr)}meﬂam]am|de 7e 8-F luoro-3-methy I-24(R)-1-methyt-pyrro | id
I[?S)Z C{J::T:;&:g :) ¢J ro- olI h%xnrrd ﬁ’(){lflrlllsfé?[ﬂ 9/ n}aeml}/je% _%%’!5 |1|1(r:1(§Jl q 9 dihydro-isogquinoline-4-

24(R)-1- Ett@tbpyﬂmlahmZ@I}Frhqihgtlprﬂamrb-&mbthyl -1-ox0-1,2-dihydro-isoquinoline254-carboxylic

acid [(S)- Cy fluo! e dzeg line-4-
8-Fluoro-3 rﬁu E}? --(%é?)ﬂ L@R‘{%)_\Qlﬁp%%)ﬁ yn 0| in-2- ?/I gtrﬁyll Oquzmglﬁiledrocﬁ?gq }hcozlilﬁg-i-sgarboxyllc

acid [(S)- CYEWWL(@MF@ prsyHurdlyiandde 7h

2-((R)sl-Asgtyl | ethyl rboxylic
eid [(531) C?,ﬁ,(%g%ﬁgl‘%' (% %ﬁgbrﬁg‘}o vt i) §r$&5;§5%1§$m ¥AbRAire- dseauinRlingat ey

8-Fluoro-3iaRymni(Rytucsteign) ’Péﬂlﬁbﬁ 319¢1-0x0-1,2-dihydro-isoquinoline-4- carboxylic acid
[(S)-cyclopsppyki3-fare-Bhemi-metbylkemide pyrrolidin- 1-ylmethyl)- 1,2-dihydro-isoquinoline-

4-carboxylic acid [(S)-cyclopropyl-(3-fluoro-phenyl}-methyl]-anuide
2s 2-Ethylamino-8-fluoro-3-methyl-1-oxo-1,2-dihydro-isoquinoline-4-carboxylic acid {(S)-
20  cyclobutyl-(3-fluoro-phenyl)-methylj-amide
2t 2-Ethylamino-8-fluoro-3-methyl-1-oxo-1,2-dihydro-isoquinoline-4-carboxylic acid ((S)-1-
phenyl-propyl)-amide
2u 8-Fluoro-3-methyl-2-methylamino-1-oxo-1,2-dihydro-isoquinoline-4-carboxylic acid
((S)-cyclopropyl-phenyl-methyl)-amide
25 2v 8-Fluoro-3-methyl-2-methylamino-1-0x0-1,2-dihydro-isoquinoline-4-carboxylic acid [(S)-
cyclopropyl-(4-fluoro-phenyl)-methyl]-amide
2w 2-Ethylamino-8-fluoro-3-methyl-1-ox0-1,2-dihydro-isoquinoline-4-carboxylic acid [(S)-
cyclopropyl-(4-fluoro-phenyl)-methyl]-amide
2x 8-Fluoro-3-methyl-2-methylamino-1-oxo0-1,2-dihydro-isoquinoline-4-carboxylic acid [(S)-
30 cyclopropyl-(3,4-difluoro-phenyl)-methyl}-amide
2y 2-Ethylamino-8-fluoro-3-methyl-1-oxo0-1,2-dihydro-isoquinoline-4-carboxylic acid [(S)-
cyclopropyl-(3,4-difluoro-phenyl)-methyl]-amide



WO 2010/028655PCT/DK2009/050237 21 7j 8-F luoro-3-methyl1-2+((S)-1-methyl-pyrro lid in-2-y
Imethyl)-1-ox 0-1,2-dihydroisoquinoline-4-carboxylic acid

[(S)-cyclobuéy&ﬁﬂ‘}%gggphenyl)-methylkamide 7k PCT/DK2009/050237
2-((S)-1-Ethy1-pyrrolidin-2-y|methyl)-8-f|uoro-3-methy1-1-oxo-1,2-dihydrofl:soqlﬁ%nolfne4-carboxylic

acid[(S)-cyclobutyl-(3-fluoro-phenyl)-methyllamide
5718-Fluoro-3-methyl.-2-((R)-1-methyl-pyrrolidin-2+tyimethyl)-1-oxo-1,2-dihydro-
isoquinoline-4-carboxylic acid [(S)-cyclobutyl-(3-fluoro-phenyl)-methyllamide 8a
2-Ethylamtw88eflumme33arbthiyil- nakpk?adiyato-isodilindtinadycadimedic adiak [ (&) abid [(S)-

(4-fluoro-phenyd)-propylkamide . 8b. i
2-Ethy|am|G g?g?&%r%%-%ﬁﬁ%?ﬁlfﬁ?gllﬁydar%ﬁ%%quinoline-4-carboxy|ic acid [(S)-
10cyclobuBaa2-fithrempneAfkmatiyjmthidel Seo-1,2-dihydro-isoquinoline-4-carboxylic acid [(S)-

8-Fluoro-3; %gxly;;@xg_-(gfﬁ{&gy@gﬁ%gﬁegﬁyjT_Xgﬁ%'soquinoline-4-carboxylic acid [(S)-
cyclobutyl-(3-fluoro-phenyl)-methylkamide a . _ o o
8-Fluoto-32liordasetiyineterol prohyramiasine Whgivslisoseirtimesdceniesylie asdd (S)-

[(S)-cyclohypsiuprombenyimisthviomideids10a o
8-Fluoro-2-(3-fluoro-propylamino)-3-methyl-1-oxo-1,2-dihydro-isoquinoline-4- carboxylic acid
[(S)_Cydob}_ﬁ?|8(glﬁwé_—gﬁgﬁghl)-_?ﬁ@t%waa_%ﬂﬁg}énﬁgob}dmydro—1soqumohne—4-carboxyhc acid 3-
8-Fluoro-2n¢3dfivateyriidamino)-3-methyl-1-oxo-1,2-dihydro-isoquinoline-4-carboxylic acid
[(S)-cyclobutyl-(3-tluoro-phenyl)-methylkamide, . _be . . .
20 2 DI T BT Pty 203 e el oA S oxyiic acid
AL el eyt
-Fluoro-3;methyl-1-0x0-2-prop-2-ynylaminp-1,2-dihydro-isoquino c-4-carboxylic
()oYt R - AR T S B R o K Bk-1,2-ciy o-
soquinolinexlgaryotyiictacich ((BysyElopitoplkphdnyl-methyl)-amide 25Further, the compounds of the
' %9cules are
[

invention "3@%%iﬁh%%’ls‘ﬂ%ﬁlﬁéﬁﬁ‘?&%%%g%@i 'i?ﬁ?&’lﬁ)(féfaqaﬁ%ggi%é%’é{m? %‘&fﬁé"é‘?c%e‘fq I general,

selected from pharmaceutically accep solvents suc water, ethanotfand t
such solvateeldbyins @réevnsiiensd-swtyitentits the unsolvated forms for the purposes of this

invention. 35e comREMAds AEIA BrESERLIBYANTOR MRAYIAYS QRR.AL RIS ASY PGS pentres 30and

it is intended that any optical isomers (i.e. enantiomers or diastereomers), in the form of separated,
pure or pafYaIRPpIRé Bpticarhssirieracindlzwyittixtures thereof including racemic mixtures, i.e. a

mixture of ghegaaigpmers.qatRinalyded Withimihe SeeRBIRE RS -4-carboxylic acid [(S)-

cyclopropyl-(3-fluoro-phenyl)-methyli-amide
4b 8-Fluoro-2-isopropyl-3-methyl-1-0x0-1,2-dihydro-isoquinoline-4-carboxylic acid [(S)-

20 cyclopropyl-(3-fluoro-phenyl)-methylj-amide
4¢ 2-Cyanomethyl-8-fluoro-3-methyl-1-ox0-1,2-dihydro-isoquinoline-4-carboxylic acid {(S)-
cyclopropyl-(3-fluoro-phenyl)-methyl}-amide
4d 8-Fluoro-3-methyl-1-0x0-2-(3,3,3-trifluoro-propyl)- 1,2-dihydro-isoquinoline-4-carboxylic
acid [(S)-cyclopropyl-(3-fluoro-phenyl)-methyij-amide

25 4de 2-(2,2-Difluoro-propyl)-8-fluoro-3-methyl-1-oxo-1,2-dithydro-tsoquinoline-4-carboxylic
acid [(S)-cyclopropyl-(3-fluoro-phenyl)-methyll-amide
4f 8-Fluoro-2-(2-methoxy-ethyl)-3-methyl-1-o0x0-1,2-dihydro-isoquinoline-4-carboxylic acid
[(S)-cyclopropyl-(3-fluoro-phenyl)-methyl [-amide '
4g 8-Fluoro-3-methyl-1-oxo-2-(2-pyrrolidin-1-yl-ethyi}-1,2-dihydro-isoguinoline-4-

30 carboxylie acid [{(S)-cyclopropyl-(3-flucro-phenyl)-methyl]-amide
4h 8-Fluoro-3-methyl-2-(2-morpholin-4-yl-ethyl)-1-oxo0-1,2-dihydro-isoquinoline-4-
carboxylic acid [(S)-cyclopropyl-(3-fluoro-phenyl)-methyl]-amide



WO 2010/028655PCT/DK2009/050237 22 invention. In particular, when A represents CH or CR1, A
may be an asymmetrical centre giving rise to two optical isomers, an R form and an S form. In one
embodimen nds of the present invention have the S form. j r
embodimen?glgﬂggﬁ%ggnds of the present invention have 5following abgcﬁaégl%%ﬁﬁg%ﬁ%lon atA, A
being CH Or In this context is understood that when specifying the enantiomeric form, then the
compound is in enantiomeric excess, e.g. essentidlly in a pure, mono-enantiomeric fin lli. Accordingly,
one embodiment of the invention relates to a compound of the invention having 10an cnantiomeric

excess of dhleastipi0danathigasbX09%,2alilgass-8uint inast-8a%msalileast 909% ) afhlaast 96%, preferably
at least 98%. R c_;emici: forms can be resolved into the optical antipodes by known methods, for
example b{/)rggf) ration of diastereomeric salts thereof with an optically active acid, and liberating the
optically adiivermineleomipdtirBboyndrpatimehtvittopybabexanothdinydethischfordbredelving racemates
into the opfical apti is\b t ically active matrix. The compounds
of the pres%%??r%\?ggﬁgr? ﬂ%ﬁ%ﬁ@%@g@@?@ﬂﬁ%@%ﬁ@%ﬁ ﬂ?agstereomeric derivatives.
Additidnal fh@thbddetbptierrerdlufionctidgtioxt-indrsdimvaaiieclingsé-skitiext liv teddi miay be used.
Such methﬁ%}i,rg_%{%%ghcgﬁ%giscussed by J. Jaques, A. Collet and S. Wilen in "Enantiomers, -
Racematcs, and Resolutions", John Wiley 20and Sons, New York (1981). Optically active compounds

can also baigtSpaitetomrBptieklycastve statirguneararyD- 1. 2ed Rl aMBs-4-double bond or
a fully or pastisiiy satiiatad yng By sien- 3 Press e e mmeleguieggometric isomers may be formed.

It is intended that any geometric isomers, as separated, pure or partially purified geometric isomers or

mixtures tHES 8o HRESE TRde d R AHE SeSper b e et IR AbISclles having a bond
with restricteghsiaitoninay feykldpgegmeticisemensy T heseydramise intended to be included within

the scope gl Ry A o W A e Rl G NS A R V0B ZTE 234 ((5)-1-phenyl-

propyh-amide
4] 8-Fluoro-1-ox0-3-(2-0xo-pyrrolidin-1-yimethyl)-2-(3,3,3-trifluoro-propyl)-1,2-dihydro-
isoquinoline-4-carboxylic acid [(S)-cyclopropyl-(3-flucro-phenyl)-methyl}-amide

15 4m 2-Cyclopropylmethyl-8-fluoro-3-methyl-1-0x0-~1,2-dihydro-isoquinoline-4-carboxylic
acid [(S)-cyclopropyl-(3-fluoro-phenyl)-methyl|-amide
4n 8-Fluoro-3-methyl-1-0x0-2-(5-0x0-pyrrolidin-2-ylmethyl)-1,2-dihydro-isoquinoline-4-

- carboxylic acid [(S)-cyclopropyl-(3-fluoro-phenyl)-methyl]-amide

40 8-Fluoro-3-methyl-1-0x0-2-piperidin-3-ylmethyl-1,2-dihydro-isoquinoline-4-carboxylic

20 acid [(S)-cyclopropyl-(3-fluoro-phenyl)-methyl}-amide
4p 8-Fluoro-2-(2-hydroxy-ethyl)-3-methyl-1-0x0-1,2-dihydro-isoquinoline-4-carboxylic acid
[(S)-cyclobutyl-(3-fluoro-phenyl)-methyi[-amide
4q 8-Fluoro-3-methyl-1-0x0-2-(R)-tetrahydro-furan-3-yl- 1,2-dihydro-isoquinoline-4-
carboxylic acid [(S)-cyclobutyl-(3-fluoro-phenyl}-methyl |-anide

25 4r 8-Fluoro-3-methyl-1-o0x0-2-(S)-tetrahydro-furan-3-yl-1,2-dihydro-isoquinoline-4-
carboxylic acid [(S)-cyclobutyl-(3-fluoro-phenyl)-methyi}-amide
4s 8-Fluoro-3-methyl-1-ox0-2-(tetrahydro-pyran-4-y1)-1,2-dihydro-isoquinoline-4-carboxylic
acid [(S)-cyclobutyl-(3-fluoro-phenyl)-methyl}-amide
4t 2-Ethoxy-8-fluoro-3-methyl-1-ox0-1,2-dihydro-isoquinoling-4-carboxylic acid [(S)-

30 cyclobutyl-(3-fluoro-phenyl)-methyl]-amide
4u 8-Fluoro-3-methyl-1-oxo-2-propoxy-1,2-dihydro-isoquineline-4-carboxylic acid [(S)-
cyclobutyl-(3-fluoro-phenyl}-methyl]-amide



Furthermore, some of the compounds of the present invention may exist in different tautomeric forms
and it is intended that any tautomeric forms that the compounds are able to form are included within

the scope owg%ﬂﬁﬁﬁgggsinvention. NK3 receptor antagonists have been ifg&l}ﬁﬁggi)as\‘%jpus diseases
in addition to 5psychosis and schizophrenia discussed above. Langlois et al in JPharm.Exp.Ther., 299,

712- 717, 2001, concludes that NK3 antagonists may be applicable in CNS diseases in general, and in
anxiety and depression in particular Yip et al in Brib.Phar., 122, 715-722, 1997 further implicates NK3
antagonists in diverse brain functions, such as cortical processing, learning and memory,
neuroendotribe dnd beHaviara-reghidtion: Additidnalrstisdipsidine-2@:ahownithai NKB-and NK3
receptors are gn\églv?%#lhggigl %}g t\ at %&%ntaggonists have an antinociceptive and analgesic effect
[Fioramontl,yﬁéﬁrgga roenteraMot ﬂf 238 , 2003]. Mazelin eta] in Life Sci., 63, 293-304, 1.998
show that MK 8-Ghtergohistss hdvean-Sfgorirgutdntlbydmatonuandicodatades tharsddiiSntagonists

may be us igggla%}gggm%%_%jgﬁ%%&gw_%ﬁﬁgdrome (IBS). In addition, NK3 antagonists have in in
een "

vivo models emonstrated'to be useful in the treatment of airway related diseases, such as
asthma, aifkdyHiieirdsponsiveHeds! -esogh-dhg broieabresifetiopp[baoiic And HRespir.Crit.Care

Med., 158, ﬂ@b"tﬁtyll%%u%%ﬁ?}fhﬁkﬂ?iﬁz%f&@d-’ 83, 1047-1062, 1998 show that NKB and the
r

NK3 agonist senktide increase the frequency and duration of epileptiform discharges, and thus by

inference thaeNK3 hiisAiStEREVE aréondiinsive sotwmadinertramprehsecet HS20in INeurosci.,

22, 1929-1836:p2007.(sugaastsibe Nsa@hNKamniagonists in the treatment of Parkinson's Disease.
Accordingly, clinical, pre-clinical, in vivo and in vitrg studies support that NK3 receptor antagonists are
of relevandi fot B -afﬂ?%ém-i-%?é%@ﬁ%- m‘ah&dfgﬁj‘méewaé?%ﬁ&%%ﬁﬁbﬁﬁ%&%ﬁ@%ﬁz%phrenia,
depreassion;yaivkigtyl-Gogndtvertmpajrment] phasity, 25AIzheimer’s disease, Parkinson's disease, pain,
convulsiong, cgugh, asthma, airwa erresponsiveness, microvascular hypersensitivity
bromehooon S EHh S TR R Ay B e RS, o ST e B S agiation
and deliriunydivphepeldérijuoro-iBehyzpplatbpihasiclassified into subgroups. The paranoid type is
characterisggdl By, | nd hallycinations and absenceg qf.thought disorder, disarganized behavior
and 30 affé%(tgl'vae ﬁ%\%tégﬁ%%giﬁﬁgl r}aséo%guéjr%zgﬁf/ﬁgﬁ \?v%fc t|:i'=‘,i aﬁé%%ﬁ%%&%%%ﬁh‘iéﬁ% scygﬁophrenia' in
the ICD, inewidii dewclghtdisGrdbroanalftay Bffeethate qoratsent together. The catatonic type, in which

prominent @égcﬁwg@r&éa{gfha&&ﬁﬁ.%ﬁ.ﬁ%&&aﬂﬂﬂ%@@}m&tﬂﬂwaw M Rne-4-

2010/028655PCT/0112009/050237 24 catatonic stupor and waxy flexibility. The undifferentiated type
in which p$gErdisprbioP< e Breddatibureneh erbriaddy Pataidid, disorganized, or catatonic types

have not begR Mg JnensmPIONG0f - sRNIZQRaRIA oF MRl DANIeR| dReBSSives; ik three broad
categories, i.e. positive, neﬁstlve and _cognitive symptoms. Positive symptoms are those, which

represent SA BPEXEe 28 ddf Homrrde Bitp ks ALew-Bhe HLHANdAREdhS and delusions. Negative
symptoms sye-these wheseihe patient spiterstnomaslack ahpormalipxaerienaase sieh-as anhedonia

CohiZADhreEE SUBAE LABB] S SHERRSI K HEU Hiblecision malding. The current
antipsychaotid s -&ledairb acteddstubn? R al Ry thei giasitiviensyimplondibul-faie deas lifewsell for the
negative and,cooniive SYBRIMS, TN I BAL NS Snigeonigts have been
Se 8-Fluoro-3-methyl-1-0x0-2-(8)-1-pyrrolidin-2-ylmethyl-1,2-dihydro-isoquinoline-4-
carboxylic acid [(S)-cyclopropyl-(3-fluoro-phenyl}-methylj-amide
25 5f 8-Fluoro-3-methyl-1-0x0-2~(R)-1-pyrrolidin-2-ylmethyl-1,2-dilydro-isoquinoline-4-
carboxylic acid [(S)-cyclopropyl-(3-fluoro-phenyl)-methyl}-amide
8g 8-Fluoro-3-methyl-1-0x0-2-(R)-pyrrolidin-3-yl-1,2-dihydro-isoquinoline-4-carboxylic
acid [(S)-cyclopropyl-(3-fluoro-phenyl)-methyl]-amide
5h §-Fluoro-3-methyl-1-0x0-2-(S)-pyrrolidin-3-yl-1,2-dihydro-isoquinoline-4-carboxylic
30 acid [(S)-cyclopropyl-(3-fluoro-phenyl)-methyl]-amide
6a 8-Fluoro-1-oxo-3-piperazin- I -ylmethyl-2-propyl-1,2-dihydro-isoguinoline-4-carboxylic
acid [{S)-cyclopropyl-(3-fluoro-phenyl}-methyi}-amide



shown clinically to improve on both positive and ﬁegétive symptoms in schizophrenics
[Am.J.Psychiatry, 161, 975-984, 204], and according to the above discussion they are also expected to

deliver an effeet 01,456 £0gnitive symptoms. Cognitive impairment includ%@ﬁﬁﬁgmﬁ/@(ﬁggnitive

functions or cognitive domains, 15e.g. working memory, attention and vigilance, verbal learning and
memory, visual learning and memory, reasoning and problem solving e.g. executive function, speed of
processing and/or social cognition. In particular, cagnitive impahment may indicate deficits in attention,
disorganized thinking, slow thinking, difficulty in understanding, poor concentration, impairment of
problem sd@lvig;eor ImemBryidifficuliiegiretypiessingl thdudjhtslandtou2diftetitiebdryintegrating
thoughts, fee#’ and behaviguy, or difficulties in extinction of irrelevant thoughts. Imaging
methods ste 1@@%%%%{%14?5%{%%%?%%“ ri;é]ﬁe;}rﬂ(ﬁzﬁﬁgve become important techniques in the
clinical deve|dgrhemnt-BhofdyecGompadngd Wit thighatfinity-fopitry HdIdvdihy taegeo dabribekwith

short-lived4[%gggwgp§a(gfgji_g§glmj§§ eg%%n%[@éﬁm%g( t&ﬁ@émals such as humans for PET

measurements. The conventional s gy is to examirie the In ibition of the signal of the labeled

compdundoPEEhigand)By ar mrebrlae test-doripelitb: ZFaremyil ehdblediee watepslingtion of the
correlationcgﬁ%yﬁ@@ ibr sancgRitation ot ihe testapmprynchinplasma and the occupancy at the target

in question, Such information Is of critical importance for the dose finding in clinical development of

drugs. ThePeetE MR- 3ol or &Y PRIy dndons B amBisky hd<otibear tiaiteaspecific signal
for the targetig:guestion[(8)sprtiicopignal it the sifespnee:havesgadhe signal obtained by the
receptor 101028655PCT/DK2009/050237 25 bpund PET ligand glone and the signal obtained
by e rec BT ST BEP RGN 31 BEAR b o A EEN ST i A e B I Guostion
Preferably 4 aaboiptiundiio (9-vsadprphe @ dainenthofid \GNShdisaaséeis able to enter the brain in an
adequate am uate rate i.e. the cogmppL Nust ppsses erties allowing it to pass
tho bloot R By 2 ST D 15 BN ALE s e T LA s porty
on the physi2alibidmicakpropertidsctrbointioence| (R e akgivepirafisfocraptessithaabiiilayer. Another

factor influgﬁg&@g permeability across the BBB is efflux transport, e.g. mediated by the P-gp transporter
located in the cell layer, which prevents certain compounds from entering the 10brain.

Furthermove, §rfbrefer Iomelliihizé petiptdhsl-sideobffacisy ihigh rdtioxbebebhythe-steady-state brain
and H@Sm%&ﬁﬂ&&ﬂ%@ﬂ%&%&?ﬁiﬁ%ﬁgﬁ@%,(?p?ofﬂ@-@%%@%ﬁéﬁ%lwml&hm@m&ing minor amounts

of compound In the plasma. at, it Is mandatory that a’certain fraction of the compound is

free of bindg {6 piadrity pPBtEMISin-€- dmigh Prasharestresthdctivn s reAbrdia SMpitds of the
present invepL|Bx Il PAHICHIAL Zralip-ppinoriserupnelipgs @y pompaunds of the present invention

wherein Q is NH, such as wherein Q is NH; Y is gptionally substituted Ci_6alkyl; X is Ci_salkyl;
R4-R12 is T SrHatsgerm et Al i Hy ikt Beai SheWH A posseea dkdlidtiSisn permeability. This
may be explajoed ethefachiia #id ) gpostRpihiess TompoLpdsweaeitfipmmalbigh passive

Factih s Ao RARFEYOP (HE52 SO BUNdS R oIt Sxdrmglg e, * 10" Pesmariee

isoquinoline-4-carboxylic acid [(S)-cyclopropyl-(3-fluoro-phenyl)-methy! J-amide
7e 8-Fluoro-3-methyl-2-((R )~ -methyl-pyrrolidin-2-ylmethyl)-1-oxo-1,2-dihydro-
isoquinoline-4-carboxylic acid [(S)-cyclopropyl-(3-fluoro-phenyl »methyi]-amide
7f 2-((R)-1-Ethyl-pyrrolidin-2-ylmethyl }-8-fluoro-3-methyl-1-o0x0-1,2-dihydro-isoquinoline-

25 4-carboxylic acid [(S)-cyclopropyl-(3-fluoro-phenyl)-methyl]-amide
7g 8-Fluoro-3-methyl-1-0x0-2-((R)-1-propyvl-pyrrolidin-2-ylmethyl}-1,2-dihydro-
isoquinoline~4-carboxylic acid {(S)-cyclopropyl-{3-fluoro-phenyl}-methylj-amide
Th 2-((R)-1-Acetyl-pyrrolidin-2-yImethyl)-8-fluoro-3-methyl-1-0x0-1,2-dihydro-
isoquinoline-4-carboxylic acid {(S)-cyclopropyl-(3-fluoro-phenyl)-methyl}-amide

30 7i 8-Fluoro-3-methyt-2-((R)-1-methyl-pyrrolidin-3-yl)-1-0x0-1,2-dihydro-isoquinoline-4-
carboxylic acid [(S)-cyclopropyl-(3-fluoro-phenyl)-methyl}-amide



In one embodiment, the invention provides compounds useful as PET ligands, i.e. defined by foimula I
wherein each C can be the 11C isotope and each F can be the 18F 25isotope, wherein said

compound WWPJE%% %Jeast one of said isotopes; and pharmaceutlcallyl;a(’cf:/?%glﬁqa s thereof

In one embodiment the present invention provides radiolabeled compounds o in particular
selected from the undermentioned list WO 2010/028655PCT/01C2009/050237 26
24(1-11C)-Ethylamino)-8-fluoro-3-methy1-1-oxo-122-dihydro-isoquinoline-4-carboxylic acid
[(S)-cyclobutyl-(3-fluoro-phenyl)-methyllamide NH N,NH F 0 58-Ftuoro-3-methyl- 1-oxo-2-((1
C)-propylamiddkib-dinyahohidasi dline@stapestydit Acidmethyl)- 1-oxo-1,2-dihydro-
(oo oAt e AR NS &g fuoro
[(S)- cyc10Blg@-:[(@dlﬂijhyipjyen@@&mé{hynmm)d%ﬁuoro w3 methylni -0x0-1,2-dihydro-isoquinoline-
F(SF)hi:(;/rc?o?k)) &%y%%{%@gm@zjcﬁlgm@ y-l aqrﬁ%gg%ﬂgn} )anéw%:ﬁagumo e-4-carboxylic acid
71 8-Fluoro-3-methyi-2-((R)-1-methyl-pyrrolidin-2-ylmethyl)- 1 -oxo0-1,2-dihydro-
isoquineline-4-carboxylic acid [(S)-cyclobutyl-(3-fluore-phenyl}-methyl|-amide
8a 2-Ethylamino-8-fluoro-3-methyl-1-ox0-1,2-dihydro-isoquinoline-4-carboxylic acid {(S)-1-
{4-fluoro-phenyl)-propyl}-amide
8b 2-Ethylamino-8-fluoro-3-methyl- I-oxo-1,2-dihydro-isoquinoline-4-carboxylic acid [(S)-
10 cyclobutyl-(4-fluoro-phenyl)-methyl}-amide
8¢ 8-Fluoro-3-methyl-1-ox0-2-propylamino-1,2-dihydro-isoquinoline-4-carboxylic acid [(S)-
cyclobutyl-(3-fluoro-phenyl)-methyl]-amide
9a 8-Fluoro-3-fluoromethyl- I-oxo-2-propylamino-1,2-dihydro-isoquinoline-4-carboxylic
acid [(S)-cyclobutyl-(3-fluoro-phenyl)-methyl}-amide
15 102 8-Fluoro-2-(3-fluoro-propylamino)-3-methyl-1-oxo-1,2-dihydro-isoquinoline-4-
carboxylic acid [(S)-cyclobutyl-(3-fluoro-phenyl}-methyl]-amide
10b 8-Fluoro-2-(2-fluoro-ethylamino}-3-methyl-1-oxo-1,2-dihydro-isoquinoline-4-carboxylic
acid [(S)-cyclobutyl-(3-fluoro-phenyl)-methyl]-amide
16¢ 2-(2,2-Difluoro-ethylamino)-8-fluoro-3-methyl- 1-o0x0-1,2-dihydro-tsoquinoline-4-
20 carboxylic acid [(S)-cyclobutyl-(3-fluoro-phenyl}-methyl]-amide
10d &-Fluoro-3-methyl-1-ox0-2-prop-2-ynylamino-1,2-dihydro-isoquinoline-4-carboxylic
acid [(S)-cyclobutyl-{3-fluoro-phenyl}-methyl]-amide
11a 2-Ethylamino-8-hydroxy-3-methyl-1-ox0-1,2-dihydro-isoquinoline-4-carboxylic acid
((S)-cyclopropyl-phenyl-methyl)-amide
25 Further, the compounds of the invention may exist in unsolvated as well as in
solvated forms i which the solvent molecules are selected from pharmaceutically acceptable
solvents such as water, ethanol and the like. In general, such solvated forms are considered
equivalent to the unsolvated forms for the purposes of this invention.
The compounds of the present invention may have one or more asymmetric centres
30 and it is mtended that any optical isomers (1.e. enantiomers or diastereomers), in the form of

separated, pure or partially purified optical isomers and any mixtures thereof including

racemic mixtures, i.e. a mixture of stereoisomers, are included within the scope of the



WO 2010/028655POT/0E2009/050237 27 O NH N NH 8F O 2-Ethylamino-é-(‘éF)-quoro-B -methyl- 1
-0x0- 1,2-dihydro-isoquino line-4-carboxylic acid RS)-cyclobutyl-(3-fluoro-phenyl)-methylkamide

58-(18F)-FI =3- yl-1-0x0-2-propylamino-1,2-dihy o-isoquinolinc-4- i j
[(S)-cyclobl:{t?/f?(é&i]fﬁabgréog?éhenyl)-methyl]amide -C,NHO N.NH FO %P/?))ﬁ%ﬁs)%%'&s'z

2-Ethylamino-8-fluoro-3-methyl-1-oxo-1,2-dihydro-isoqumoline-4-(1C)-carboxylic acid
RS)-cyclobutyl-(3-fluoro-phenyl)-methyllarnide 1022
8-Fluoro-3-methyl-1-oxo-2-propylamino-1,2-dihydro-isoquinoline-44 1C)-carboxylic acid
[(S)-cyclobimyeln(taaﬂublrpaﬂli@wl)whaﬁhyli@iﬂ@h&t@@%&h&lﬁmiﬁ@y%m@fsan&mﬁﬂmylcehtr@xo-
1,2-dihyd r%_ilvsl?lglﬁgeo t(c): ){%I((}) 955%5%%%@,’ fe!%;] %%ﬁea%l£@%r%k?n@gg e%h%ﬂn%?ment, the
compounds of the present invention have the S form,
In a particular embodiment, the compounds of the present invention have the

5  following absolute configuration at A, A being CH

R5 RS RS R5
R6 R4 Rﬁ\)\ R4 R6 R4 R6 R4
R
wR1 Ry S A D
R7 RS ’\JH R ' R [
R8  NH | R8  NiH R8
| e . | |
or

In this context is understood that when specifying the enantiomeric form, then the
compound 18 in enantiomeric excess, e.g. essentially in a pure, mono-cnantiomeric form.
Accordingly, one embodiment of the invention relates to a compound of the invention having

10 an enantiomeric excess of at least 60%, at least 70%, at least 80%, at least 85%, at least 90%,
at least 96%, preferably at least 98%.

Racemic forms can be resolved into the optical antipodes by known methods, for
example by separation of diastereomeric salts thereof with an optically active acid, and
liberating the optically active amine compound by treatment with a base, Another method for

15 resolving racemates into the optical antipodes is based upon chromatography of an optically
active matrix. The compounds of the present invention may also be resolved by the formation
of diastereomeric derivatives. Additional methods for the resolution of optical isomers,
known to those skilled in the art, may be used. Such methods include those discussed by J.
Jagques, A. Collet and S. Wilen in “Enantiomers, Racemates, and Resolutions”, Johm Wiley

20 and Sons, New York (1981). Optically active compounds can also be prepared from optically
active starting materials,

Furthermore, when a double bond or a fully or partially saturated ring system is
present in the molecule geometric isomers may be formed. It is intended that any geometric
isomers, as separated, pure or partially purified geometric isomers or mixtures thereof are

25  included within the scope of the invention. Likewise, molecules having a bond with restricted
rotation may form geometric isormers. These are also intended to be included within the scope

of the present invention,



58-F1uoro-3-methyl-1-oxo0-2-propylamino-1,2-dihydro-isoquinoline-4-carboxylic acid [(§)- ~
cyclobutyl-(3-(8F)-fluoro-phenyl)-methylkamide 18Fv 8 -Fluoro-2-(3 -(18F)- fluoro-propylamirio)-3

-methyl-1 -ox0- -dihydro- isoquino line-4- carboxylic acid <
[(S)-cyclobﬁeéﬁ?(%G-If%ﬁﬁgg(g)}-{ghenyl)-methyl]amide 10 WO 2010/028655PCT/11K2009/050237 29
8-Fluoro-2-(3-(18F)-fluoro-propylamino)-3-methyl-1-oxo-1,2-dihydro-isoquinoline-4- carboxylic acid
[(S)-cyclopropyl-(3-fluoro-phenyl)-methylkamide 28-Fluoro-3-methylr 1 -oxo-2-propylanuno- |
,2-dihydro-isoquinoline-4-carboxylic acid [(S)5cyclopropyl-(3-(18F)-fluoro-phenyl)-methyljJamide In
one embodiment Filrehpriesentimveafionr elaiesitddoé thseeiafhtigantof thapresenidavention for

determination of the bindin cupancy of an NK3 ligand at the NK3 receptor. 1?(#n one embodiment,
e prosent BRI TG & TR o Ao e BRI DA S S PR e Kh FoBeptor of an
NK3 liganddmynuse intladefE Wiiyaritieofctiye pfelseptdsenenticmtion. In one embodiment, the present

i ti lates tg, ' ] ion.for.use.i . embodiment,
the present Inverr Lo e P, S irophrenic

schizophrenofdietislisoradrizephizoaffestivecdisbrderl argimiosial éﬁséfﬁélf”,ﬂbﬁéf-ﬁéychéﬂ% disbrder;
shared psyghotigslisgrdardesychotg disprisndue.doa.0eppralmesicagandiiap ;iﬁ‘_%gﬁf’a’?,ce or drug

induced psychotic disorder (cocaine, alcohol, amphétamine etc); schizoid personality disorder;
schizotypatisbis 8Rsity BRIFSTOPSYAROEE 8T SCRiSbPHFERT -ﬂ%’(ﬁ'eié’f’@d%ﬂ/ﬁﬁ fajoPdepression,
bipolar disarelgs: MzRINS NKdisease QP akiReaR S disgasaidna M deRression; Bengsalanxiety
disorder; bipolar disorder (maintenance treatment, recurrence prevention and stabilization); mania;
hypomania“EagHthA MRS KBS Bhsh) e Bppet retadBr Al i igitige; Parkinson's
diseae; paideOmyuSioRSnacURR rasihioa aadivay PRI fFRSNONEIVENSTS; MmieaMassare an

antinociceptive and analgesic effect [Fioramonti, Neurogastroenterol Motil.,15, 363-369,

2003]. Mazelin et al in Life Sci., 63, 293-304, 1998 show that NK3 antagonists have an effect
- in gut inflammation and concludes that such antagonists may be used in the treatment of

irritable bowel syndrome (IBS). In addition, NK3 antagonists have in in vive models been

15  demonstrated to be useful in the treatment of airway related diseases, such as asthma, airway
hyperresponsiveness, cough, and bronchorestriction [Daoui, Am.J. Respir. Crit. Care Med.,
158, 42-48, 1998]. Maubach et al in Neurosci., 83, 1047-1062, 1998 show that NKB and the
NK3 agonist senktide increase the frequency and duration of epileptiform discharges, and
thus by inference that NK3 antagonists have a anticonvulsive potential, Finally, Kemel et al

20 in JNewrosci., 22, 1929-1936, 2002, suggests the use of NK3 antagonists in the treatment of
Parkinson’s Disease.

Accordingly, clinical, pre-clinical, in vive and ir vitro studies support that NK3
receptor antagonists are of relevance for the treatment or prevention of various disorders
including psychosis, schizophrenia, depression, anxiety, cognitive impairment, obesity,

25  Alzheimer’s disease, Parkinson’s disease, pain, convulsions, cough, asthma, airway
hyperresponsiveness, microvascular hypersensitivity, bronchoconstriction, gut inflammation,
inflammatory bowel syndrome, PTSD, dementia and agitation and delirium in the eiderly.

Schizophrenia is classified into subgroups. The paranoid type is characterised by
delusions and hallucinations and absence of thought disorder, disorganized behavior and

30 affective flattening. The disorganized type, which is also named ‘hebephrenic schizophrenia'
in the 1CD, in which thought disorder and flat affect are present together. The catatonic type,

in which prominent psychomotor disturbances are evident, and symptoms may include



25 hypersensitivity; bronchoconstriction; chronic obstructive pulmonary disease; urinary incontinence; A
gut inflanunation; inflammatory bowel syndrome; PTDS; dementia and agitation and delerium in the

elderly the %Q@fh@%'ggising the administration of a WO 2010/028655P&y%gggégggzw 30
ally effe i

therapeutic ctive amount of a compound of the present invention to a patient in need thereof.
In one embodiment, the present invention relates to a method for the treatment of schizophrenia, the
method comprising the administration of a therapetstically effective 5amount of a compound of the
present invention to a patient in need thereof In particular, said treatment includes the treatment of the
positive, negatirgcand/or eapwitivelkyibjitomshefischifopltienidtype itnvdtnehgmebdimentitvenpresent
invention relates to hod. of treating cogpitive impairment, the method comprising the
cminisraa o s Bo Ly SHESHS i TUAt A RS G B praa i Bston to a
patient in Ndedsyhareofsinfpahicuibrgsaitbongiitivaimipalimestlicmanifestédoad eatbgolins, ireworking
memory, AN andKglARCE HRPALIRATAING BAdMETARRALIRRIING AR BRTAD, Feasoning
io

and problem so%?ng e.g. executive function, speed of proCessing and/or social coghition. The
antipsycholia@HEce breypidaxant casasicarant psichviossiangdeieslen-DY cRBHtAFOHISEYs exerted via
an inhibitiop o, tae RASEINRARHEP S FRFSRIAS, RIR-SYRBRIL RoaasiRCaRIPES MAWRYE! offie also

affected by the administration of these compounds giving rise to an increase in the dopamine neuron
firing rate, WHiCH SRFRICD RGBS TRENHRFOSTERONES SHeL0 PRENHEFSRYRIMSAGRate continues until

the effect e thepre-synapis avte-regentonsda biesked {thesdgpelanizationkieakinfypically after
approximately 3 weeks of 20chronic treatmen}ﬁawith Eg%/r%icaltgr atypical anti-pﬁ%/chotics. This model

explains tHETFG"S WRERSHAIA SHENCHEHICTh BT BRBRWIE MBP SHESGBNIEHESment is

initiatew. N¥d labtageonisiaisean! i mhibi thermeieaseiitihe idopamMiBes neurenitiingvaediated by the

pre-synapt%g D2 %ﬁto-rﬂc%gtors brou%hbt %l?out.px D2 ntagtonists V\{herefore the combined

administration of Eﬁaal)ftag%nrﬁé?ge(g.g. %orﬁ%soldn%%no e 6}’7858’3%}38\%% ]i]osrﬁ:}1 &l Vis antagonists is

expected tpgiveRigeiforay faste P3hsEHoLHE etidizalcefiegtidMiorebyver, dBRuantagbristscariscknown to

increase pé%%%@é‘d'%%?éﬁv@%@%@f‘%%@é’o%iﬁ% @35&% ‘%e%%ﬁgﬁ%e effects, such as osteoporosis. It is known
ctin fr

that NK3 agonists give rise to an increase Inprolactin irom which it may be deduced that a NK3
antagonist will loWeggitiindrepsoeprolabtile ledetline briegrboefuneiom aisagoniot thenprelactin level.

A combined 156,05 NK3 A0 1AEONRTS 4519, SAMPOYRAS OfINg: RISsank iveytion) and R, antagonists

may thus address some of the safety issues associated with D2 antagonists administration. Similarly,
NK3 antag8KiSts ey, Epounadar thicpreuitam@enieny ia Be kintitisdaearasgedHer with wo
2010/02863p1: THRKAQIAUNSN28Y pakiBnRgasiaI BN RISAAGANISE/ ARGaivadnedyiatarsiprHal

agonists of one or maore of the targets dopamine D2 receptor, dopamine D3 receptor, dopamine D4

receptor, pHESSABERSIRIICRSPTIEN Hlebistatih et i TIA RS EE BRORIFPBERFBAY R ceptor, serotonm
5-HT6 recepiiradreaefginrRIpNAIZifecpRtO meaBNARIMRIAIRa I sasepian Mistaninedis:

20 difficulties in integrating thoughts, feelings and behaviour, or difficulties in extinction of
irelevant thoughts,

Imaging methods such as positron emission tomography (PET) have become
important techniques in the clinical development of drugs. Compounds, with high affinity for
the relevant target labeled with short-lived radionuclides are administrated e.g. intravenously

25  to animals such as humans for PET measurements. The conventional strategy is to examine
the inhibition of the signal of the labeled compound (PET ligand) by an unlabeled test
compound. This will enable the determination of the correlation between the concentration of
the test compound in plasma and the occupancy at the target in question. Such information is
of critical importance for the dose finding in clinical development of drugs. The "effective

30  amount” of 2 PET ligand is an amount adequate for obtaining a specific signal for the target

i question. A specific signal is the difference between the signal obtained by the receptor



Sreceptor, cyclooxygenases, sodium channels or glycine transporter GlyT1; or with agonists/positive
modulators/partial agonists of one or more of the targets serotonin 5-HT2c receptor, KCNQ channels,
NMDA recepigr, AMB&JEceptor, nicotinic alpha-7 receptor, muscarinic Mljtr‘%%%%mlgwﬁarinic M4
receptor, metabotropic glutamate receptor mGIluR2, metabotropic glutamate receptor mGIuR5,
dopamine DI receptor or dopamine D5 receptor. 10Such combined administration of compounds of the
present invention and other anti- psychotic compokthds may be sequential or concomitant. Examples
of D2 antagonists or partial agonists include haloperidol, chlorpromazine, sulpirid, risperidone,
ziprasidonpealad 2apinezaqdefiagiandlteapinel ahdiaridipyazokectnptonsoemblidintenhdtire compound of
the present %rlsvgggigp i%gtdggiqi%ter{ggiirpd%n 1%Staemc%un ifzrl'orlr}egt?gnut 0.001 mg/kg body weight to about
100 mg/kgpirao y welgaht per &ﬁ/.uln partlcﬁar, alrlz)l/ %ﬁosages may be in the range of 0.01 mg/kg body
weight to about Srefrytkdybadympsight todredayd Ththesaetrdogaded il dspeadsupbnttafeequency
and mode qf administtation, the sexdhs agedhe.weight; angddhe.aensralanndition of the subject to be
treated, the nature and the severity of the condition to be treated, any concomitant diseases to 20be
treated, theTdeaiiet Bifecn i iHenreatin i vmeigttors known to those skilled in the art. A typical
oral dosage for agultanpill g EDc%lﬁfﬁﬂﬁet%&fﬁ&@@tﬂ%ﬁﬁiﬂ@rﬁ&@%@&%ﬁe@%ﬁ?%ﬁ%ﬁ@t invention,

such as 1-500 mg/day, such as 1-100 mg/day or 1-50 mg/day. In one embodiment, the present

invention reREROENFBICR @OPETECE ShabBUNaRcs iP5 Pre S8RtIATETRY thetrd HiaRtraeRikeTof a

medicameni:for thetieaty potelaidisersaseletBed konpsyehrpis: schizeahienia; sehizgphrenoform
disorder; schizoaffective_d'som@gr; elusional djsorder; brief psychotic disorder; shared psychotic
disorder. pEYEROTE RITERILT (61h BEReral FGURAT ELHRBH SORLEEF P SRl THelEed poychotic
disortier (daeaine, alcohol, amphetamine etc); schizoid personality disorder; schizotypal personality
disorder; 30 psychosis or schizophrenia associated with, major depression, bipolar disorder,
Aizheimers dnod b B RS R CaL er DAL Gty Shiae s e ipolar
disorder (reizattenatchrire atm @itsracumends e ve dtiored na stabilizatioh) Cd&niajwWiypeiznia; 32
cognitive ImpAYMENS:ARK Dy 0hGaILs Appelisadieion:plzheimeradissass: Parkinsans,fisease:
pain; convulsions; cough; asthma; airway hypen-esponsiveness; microvascular yperslgnsmwty;
bronchoconsttietivfractivomicibbsamptivedis iivomdryieigunseplasinany diontinen beghgpieimflammation;
inflamenatgry.howel sypdrane; L TSD; dementia and 5agitation and delirium in the elderly. In one
embodiment, the present invention relates to the use of a compound of the present invention in the
manufacture of alrABiEIAAE the HeStRs AHsaHP B BdHz e Atalki-patieurg Wandnesdttient includes

the treatmepkgbinesRASHY BrcRedativenaREIoR GegNTikeNay MBLams Whaehizoprgniay 10In one
embodiment, the present invention relates to the use of a,compound of the present invention in the

manufactu?BtBPal R ede s Foratis lird dtrhert by b Syriivesif SARARIRI AR ie (AP, %418 cognitive
impairmentdgepifasteshana dealingBBBKiRgMESIOITHalaR0n andkiigianate Yerbaklearing and
memopy: Vstal g and MSTON, fERSNING NG Rioblom sOing &g Srecusi fupetion, speed o

affinity for the P-gp transporter. In addition to that, a high plasma free fraction is a common

feature for these compounds, as shown in the examples.

In one embodiment, the invention provides compounds useful as PET ligands, i.e.
defined by formula I’ wherein each C can be the ''C isotope and cach F can be the '*F
25  isotope, wherein said compound comprises at least one of said isotopes; and
pharmaceutically acceptable salts thereof.

In one embodiment the present invention provides radiolabeled compounds of

formula I’, in particular selected from the undermentioned list



15cognition. m one embodiment, the present invention relates to a compound of the present invention
for use in the treatment of a disease selected from psychosis; schizophrenia; schizophrenofoun
disorder; sc{;‘j %g@&}&\égsdisorder; delusional disorder; brief psychotic disgdgr;shascdpsychotic
disorder; psychotic disorder due to a general medical condition; 20substance or drug induced
psychotic disorder (cocaine, alcohol, amphetamine etc); schizoid personality disorder; schizotypal
personality disorder; psychosis or schizophrenia agsociated with major depression, bipolar disorder,
Alzheimer's disease or Parkinson's disease; major depression; general anxiety disorder; bipolar
disorder (maintenance treatment, recurrence prevention and stabilization); mania; hypomania;
cognitive impairment; D; obesity; 25appetite reduction; Alzheimer's disease; Parkinson's disease;

pain; conviilsions; cl‘fgh; asthma; airway hyperresponsiveness; microvascular hypersensitivity;
bronchoconstrictignNehronic obstructive pulmonary disease; urinary incontinence; gut inflammation;
inflammatory bowel syndrome; PTSD; dementia and agitation and delirium in the elderly. In one
embodimen; t* gsent invention relates to a compound of the present 30invention for use in the
treatment renia. In particular, said treatment includes the treatment of the positive, negative

and/or cognitive symp hs of schizophrenia. WO 2010/028655PCT/D 009/050237 33 In one
embodiment,Tthe Bresént invention relates to a compound of the present invention for use in the
treatment of(cogiitnatimpairmeifinpattiotiay]-daid cognitivedropaitmeantis-rhanifestdit asia decline in
working mgiecyslattenstioh fnd wighande nwelbbldeddaing and memory, visual learning and memory,
reasoning andprqQblem solving e.g. 5executive function, speed of processing and/or social cognition.
The compounds d the présent invention may be administered alone as a pure compound or in
combinatioR with pRarmaceutically acceptable carriers or excipients, in either single or multiple doses.
The phaimaceuligalNtbmpositions according to the invention may be formulated with pharmaceutically
acceptable carriers or diluents as well as any other 10 known adjuvants and excipients in accordance
with convertional t&gfiniques such as those disclosed in Remington. The Science and Practice of
Pharmacy, Edition, Gennaro, Ed., Mack Publishing Co., Easton, PA, 1995. The pharmaceutical
compositionsimaylibe, specifically fommlated for administration by any suitable route such as the oral,
rectal, nasal,"buln?ona ~tdpical (including buccal and 15sublingual), transdermak intracisternal,
intraperitoiedoraginakigtt parenteidt (03 pding suinoithnetiigdiotiamntisclitard intrathetal, intravenous
and intradenmd(Sreutdptineybfal floute-phenyl)-methyl[-amide
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2-Ethylamino-8-fluoro-3-("*F)-fluoromethyl-1-0x0-1,2-dihydro-isoquinoline-4-carboxylic
acid [(S)-cyclobutyl-(3-fluoro-phenyl)-methyl}-amide
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§-Fluoro-3-("*F)-fluoromethyl- 1-0xo0-2-propylamino-1,2-dihydro-isoquinoline-4-carboxylic
acid [(S)-cyclobutyl-(3-fluoro-phenyl)-methyl]-amide



being preferred. It will be appreciated that the preferred route will depend on the general condition and
age of the subject to be treated, the nature of the condition to be treated and the active ingredient
chosen. 20Rhaipacedtical compositions for oral administration include sgligiéiasafs dafps such as
capsules, tablets, dragees, pills, lozenges, powders and granules. Where appropriate, they can be
prepared with coatings. Liquid dosage forms for oral administration include solutions, emulsions
suspensions, syrups and elixirs. 25Pharmaceuticaltompositions for parenteral administration include
sterile aqueous and nonaqueous injectable solutions, dispersions, suspensions or emulsions as well
as sterile powgdess to be reconstituted in sterile injectable solutions or dispersions prior to use.

¢ inison forms include suppositories, sprays, ointments, cremes, gels, inhalants,
denial patdfies,implgnts, etc. 30Conveniently, the compounds of the invention are administered in a
unit dosage foull.gcontidining said compounds in an amount of about 0.1 to 500 mg, such as 1 mg, 5
mg, 10 mg, 50 mg 100 mg, 150 mg, 200 mg or 250 mg of a compound of the present invention. WO
2010/0286 009/050237 34 For parenteral routes such as intravenous, intrathecal,
intramuscu milar administration, typically doses are in the order of about half the dose
employed fqgoral dmifiistration. For parenteral administration, solutions of the compound of the
invention in sfferiIeOSaq&us solution, aqueous propylene glycol, aqueous vitamin E or sesame or
peanut oil ZaBthHersimpyEH)-Buch dguetys- salkbid s dhedid-besitbly-buffered/ifrmiéssary and the
liquid diludiis firstlemderédt isatanphaugh-suéflgiBramsalne or glucose. The aqueous solutions are
particularlor intravenous, intramuscular, subcutaneous and intraperitoneal administration.

The sterile ag S m‘ employed are all readily available by standard 10techniques known to
those skillgdin the ani. Suitable pharmaceutical carriers include inert solid diluents or fillers, sterile
aqueous solutiaghgridHvarious organic solvents. Examples of solid carriers are lactose, terra alba,
sucrose, cyclodexirin, talc, gelatine, agar, pectin, acacia, magnesium stearatc, stearic acid and lower
@ fgSe. Examples of liquid carriers are syrup, peanut oil, olive oil, 15phospho lipids,
fatty acids, fatby-acidhamines, polyoxyethylene and water. The pharmaceutical compositions formed by
combining thg con pon.l@;; the invention and the phaimaceutical acceptable carriers are then readily
administered in a Yariet dosage rotis suitable for the disclosed routes of administration.
5 8-("*F)-Fluoro-3-methyl-1-oxo-2-propylamino-1,2-dihydro-isoquinoline-4-carboxylic acid
[(S)-cyclobutyl-(3-fluoro-phenyl}-methyl]-amide

F O

2-Ethylamino-8-fluoro-3-methyl-1-oxo-1,2-dihydro-isoquinoline-4-( ' C)-carboxylic acid
[(S)-cyclobutyl-(3-fluoro-phenyl)-methyl}-amide

Q\_ﬂ.@

10
8-Fluoro-3-methyl-1-ox0-2-propylamino-1,2-dihydro-isoquinoline-4-( ' C)-carboxylic acid
[(S)-cyclobutyl-(3-fluoro-phenyl)-methyl[-amide



Formulations of the present invention suitable for oral administration may be 20presented as discrete
units such as capsules or tablets, each containing a predetermined amount of the active ingredient,
and which Wiﬂfd%g&% suitable excipient. Furthermore, the orally avail%ﬁg&g&gb%%g% may be in
the form of a powder or granules, a solution or suspension in an aqueous or non-aqueous liquid, or an
oil-in-water or water-in-oil liquid emulsion. 25If a solid carrier is used for oral administration, the
preparation may be tablet, e.g. placed in a hard gedatine capsule in powder or pellet foto, or in the foon
of a troche or lozenge. The amount of solid carrier may vary but will usually be from about 25 mg to
about 1 g. ifa liquid carrier is used, the preparation may be in the form of a syrup, emulsion,
30soft gelatineule‘ terile injectable liquid such as an aqueous or non-aqueous liquid
suspensior’®f sotation. WO 2010/028655PCT/DIC2009/050237 35 Tablets may be prepared by
mixing the actived Hient with ordinary adjuvants and/or diluents followed by the compression of the
mixture in a conventional tabletting machine. Examples of adjuvants or diluents comprise: Corn starch,
potato starc rfmagnesium stearate, gelatine, lactose, gums, and the like. Any other adjuvants
or additives sed 5for such purposes such as colourings, flavourings, preservatives etc. may
be used provided thlat tll\@'znare compatible with the active ingredients. In one embodiment, the
invention relat€s to%a pharmaceutical composition comprising a compound of the present invention
together wititeh gaaonc guitixpsyehatia dgento dDnihethbocigientlisaid-satordianiiipyehotic agent is
selected froynicintagohistyinverseiRaghnistéliyidgatide modulators/partial agonists of the targets
dopamine D2 rtor, dopamine D3 receptor, dopamine D4 receptor, phosphodiesterase PDEIO,

serotonin 5-H G cep@serotonin 5-HT2A receptor, serotonin 5-HT6 receptor, adrenergic alpha 2
receptor, c&Anabimoitttypé | receptor, histamine H3 receptor, cyclooxygenases, sodium channels or
glycine transportex. GNA1; or from agonists/positive modulators/partial agonists of the targets 15
serotonin 5-HT2c receptor, KCNQ channels, NMDA receptor, AMPA receptor, nicotinic alpha-7
receptor, m ull receptor, muscarinic M4 receptor, metabotropic glutamate receptor mGIuR2,
metabotropi mate receptor mGIluR5, dopamine D1 receptor or dopamine D5 receptor. Particular
examples of such anti-psychotics include haloperidol, chlorpromazine, sulpirid, risperidone, ziprasidon,
olanzapine, q@tiaﬁne,%ﬁzapine and 20aripoprazole In one embodiment, the invention relates to
a pharmaceutical kit comprising a container containing a compound of the present invention and a
separate céditainer Gantairingan antepsiehatc] drutih sliohagimitat-antepsychioticsd gypical
anti-psychotidspania@efiistsinverstagdnistshydigatide modulators/partial agonists of one or more of

the
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25 targets dopamine D2 receptor, dopamine D3 receptor, dopamine D4 receptor, phosphodiesterase
PDE10, serotonin 5-HTIA receptor, serotonin 5-HT2A receptor, serotonin 5-HT6 receptor, adrenergic
alpha 2 recqgg)ﬁomeginoid type 1 receptor, histamine H3 receptor, cycl; ﬁ%}’%g&ﬁodium
channels or glycine transporter GlyT I; or with agonists/positive modulators/partial agonists of one or
more of the targets serotonin 5-HT2c 30receptor, KCNQ channels, NMDA receptor, AMPA receptor,
nicotinic alpha-7 receptor, muscarinic M1 receptor2$nuscarinic M4 receptor, mctabotropic glutamate
receptor mGIluR2, metabotropic glutamate receptor mGIuR5, dopamine DI receptor or dopamine D5
receptor. WELR04.-Q/Q2§855RGTKAN0L0B023T36y1- 1 -Rartcidih exaniplgsioflgweh anti-psychotics
include hatepesiddil; ebid s pmabipeysiiiridharsperdepnendipydsidode olanzapine, quetiapine, clozapine
and aripiprazolg All references, including publications, patent applications, and patents, cited
herein are her corgdxated by reference in their entirety and to the same extent as if each
5reference'Were ndi jdually and specifically indicated to be incorporated by reference and were set
forth in its entiret§hehéin (to the maximum extent perrnitted by law), regardless of any separately
provided incorporatjon of particular documents made elsewhere herein. The use of the terms "a"

to cover boththe'singular and the plural, unless 10otherwise indicated herein or clearly contradicted by
context. For example, the phrase "the compound” is to be understood as referring to various
compounds" of the mve%tlon or a particular described aspect, unless otherwise indicated. Unless
otherwise indicated, all exact values provided herein are representative of corresponding approximate
values (e.dgi;Hllexathexerhplary Vatuesyprovideld 2adihydsps ot tnd bee phrticeday factod ¢fyneasurement
can bé considepedbtd-&s0°Prélideeptorréspotidiieuapproximate measurement, modified by "about,"
where appropriate). The description herein of any aspect or aspect of the invention using terms

such as "comprisig, DAyl ﬁ%él@ﬁr%ﬁj'r.QsérRriﬁ%Qx'iﬁ%H‘%Qﬁ'{e ihdeierense g slement,or elements is

intended to provide support for a si aspect or aspect of the invention that 20"consists or', "consists

essentiallyrssest "syisiemtijcesmipages viithe pariog arelpsnene brreleiehesnd nidbe Nikkrwise stated
or clearly qggg@gipted by context (e.g., a composition described herein as comprising a particular
element should be understood as also describing a composition consisting of that element, unless

otherlfise stated 5t ¥MesHRPEDRIFAGitI8 d155°Eb Rt oW RS 10 DPSESYPe IR PYD R SR 37
SYNTHETHecR$abtlESthe NK3 receptor of an NK3 ligand by use of a PET ligand of the present

invention,
In one embodiment, the present invention relates to the compounds of the present
invention for use in therapy.

15 In one embodiment, the present invention relates to a method of treating a disease
selected from psychosis; schizophrenia; schizophreno form disorder; schizoaffective disorder;
delusional disorder; brief psychotic disorder; shared psychotic disorder; psychotic disorder
due to 2 general medical condition; substance or drug induced psychotic disorder (cocaine,
alcohol, amphetamine ete); schizoid personality disorder; schizotypal personality disorder;

20 psychosis or schizophrenia associated with major depression, bipolar disorder, Alzheimer’s
disease or Parkinson’s disease; major depression; general anxiety disorder; bipolar disorder
(maintenance treattnent, recurrence prevention and stabilization); mania; hypomania;
cognitive impairment; ADHD; obesity; appetite reduction; Alzheimer’s disease; Parkinson’s
disease; pam; convulsions; cough; asthma; airway hyperresponsiveness; microvascular

25  hypersensitivity; bronchoconstriction; chronic obstructive pulmonary disease; urinary
incontinence; gut inflammation; inflammatory bowel syndrome; PTDS; dementia and

agitation and delerium in the elderly the method comprising the administration of a



The compohnds of the present invention of the general formula [, wherein R-R12, A, X, Q, and Y are
as defined above can be prepared by the methods outlined in the following reaction schemes and

examples. Iy the desgribed methods it is possible to make use of 5variantl§cqrh§ﬁggdg' %Qgs, which are
themselves known to chemists skilled in the art or could be apparent to the person of ordinary skill in

this art. Furthermore, other methods for preparing compounds of the invention will be readily apparent
to the person skilled in the art in light of the followikg reaction schemes and examples. In the
intermediate compounds of the general formulae II- XXXI, R'- R'2, A,Q, 10and Y are as defined under
foimula I. therEpecoatiyotifrdsyevinieiucaof existasen diktihkepossequitibritimnie taveeizinia osahore
tautomersE(l)r%Iex{)pne tautomer is represented in the schemes, although it may not be the most stable

tautomer. For compounds, which can exist in enantiomeric, stercoisomcric or geometric isomeric forms

their geometric c@mﬁgﬂmﬁkndim@ﬁe&iﬁ@d@scmemmsé@eemﬁa%he@ﬁ’es@rﬁwaanmmé of
stereoisomess, SHER COMPAKARR '&ﬁlﬂﬂ%ﬁ;ﬁ%‘%@%ﬁ%ﬁ?@a@iﬁ o KEQERIGIR AfCORMIRGS of the general

formula 1V and VII, which can exist in ‘equilibrium between keto or enol forms-and the latter may also
exist if iSOFAEHR AL Ao o LS ERRAbWHeRY e dhristatiskilad asdikeael Juclatenibosrids also

include compemersifitesRresaatinyerian obihe gengralfoimuwia bovhich-noay,axist ap a mixture of

atropisomers due to 20restricted rotation around carbon-carbon single bonds similar to atropisomerism
in ortho, oftHEZeRif¥tituted biaryl compounds also well-Icriown to the person skilled in the art.

Starting ma}terials&éﬁe%@sm@ﬁgiéw@ﬁsé& iéllheﬂdkﬁﬁhﬁf?%sd@@ a@@.éépléeteéﬂaﬁg%bgﬁmﬁg f(rjlonr:]I
commercial sources as summayrized in the Table 2 or they can ke readily prepared by standar

e hods o e SR B e o AR o SR e & SRS Banoral
formula I afe: couplechwithtketocesteisvehthe genemkioimutadliliadbe preseroegkaidtrong base such
as sodium Q})é;}lr{de and Cr?x?e%?r or co%é?r salts e%?h as co E%r I bromid% ina suit%ble. olvent such as

. COENIIYC 1 ek 1S Mlafi as a e 1 WOr 1SIII0 nion and vigilan
1,4-dioxang, ceYonl € Or an excess o?(%he above Eert‘o-es ers a SUII[X’b eetempera UI’% sug?f as reflux

or at 70C witthaheRuirptioheércompasird dcoftinge geherabfoimuladvif(Seheé metdynSudinagylation
reaction is 3Qwel i r r- \ Ullmann-type coupling reaction (review: S.V.
Ley, AW. T gc%ﬁég %%%233? %%%%%%é%@%g(@ﬂ%é%%&& %ﬁ%&rfh this particular case when the
coupling reactionThveivésadiiatedosiathpieisel cofpopisdsasticrs peh oberpounadscofane2 WO
2010{Q286pEG110(2002/0P0234 3 aansiermula ! HE%@@&%B&%@FF@Q@%;% ggpper salts the

reaction is known as the Hurtley reaction (W.R.H. Hurtley J Chem. Soc. 1929, 1 ~ The obtained
compound&*T-RECHEFL i st P ¢l e R o sl viatF aori A6 tBeTh pOUREYISS tisigeneral
formula Viyithomviherd-aRrreRusie sRlvetingerdhaieatiog, Sconditiopsmitithe formation of

isoquinolinones of the general formula VIII via intermediate formation of enamines of the general

formula VIFHSFAeEc RNy ABF dapershe diryhialseontmues until the effect of the pre-synaptic

auto-receptors is blocked (the depolarization block), typically after approximately 3 weeks of

20 chronic freatment with typical or atypical anti-psychotics. This model explains the up to 3
weeks delay of clinical effect normally seen when D2 antagonist treatment is initiated. NK3
antagonists seem to inhibit the increase in the dopamine neuron firing mediated by the pre-
synaptic D2 auto-receptors brought about by D2 antagonists, wherefore the combined
administration of NK3 antagonists (e.g. compounds of the present invention} and D2

25  antagonists is expected to give rise to a faster onset of the clinical effect. Moreover, D2
antagonists are known to increase prolactin levels, which may give rise to serious side
effects, such as osteoporosis. It is known that NK3 agonists give rise to an increase in
prolactin from which it may be deduced that a NK3 antagonist will lower an increased
prolactin level, i.e bring about a normalisation of the prolactin level. A combined use of NK3

30 antagonists (e.g. compounds of the present invention) and D2 antagonists may thus address
some of the safety issues associated with D2 antagonists administration, Similarly, NK3

antagonists (e.g. compounds of the present invention) may be administered together with



reaction mixture. Alternatively, the enamines of the general formula VIl can be obtained from amino
compounds of the general formula VI in the presence of the appropriate dehydrating agent such as

tetraethoxysii) g HnpgsReating conditions or at ambient 10temperature i@W%§B$&g a catalytic
nofi

amount of acid such as acetic acid. Then, the cyclisation reaction with the formatio isoquinolinones
of the general formula VIII can be carried out under the heating conditions as mentioned above or at
ambient temperature in the presence of an appropsiate coupling reagent such as EDC/HOBT (Scheme
1). Furthermore, isoquinolinones of the general formula VIl can be obtained directly 15from the
starting 2-hromgohisisZoicacidgoafsthagerecahfeiniutashantageproteiatedoe neorindshof the general

formula V 'nra e@%%ifglqigenﬁéop% Er%%e lure inn\{3 %n%\?HL{rg%egore%:g%rbg{ergggr%_d at 70C with the
formation of the compounds of the génelléa?]flormu a Vifand sgﬁ‘sequent cyclﬁsa’tion performed at higher
temperatutgioBptadicres ot the lgkheead tfovm o1 U arecrpaail yeavmitab fe ff6m ketpestersdidEnd amino

compounds i updebcondiionaessripad20abeve orpisRaIafion ol snamines gf hageneral formula

VII (Scheme 1). ompounds of the general formula VIII aré readily yd’rolyze_d to acids of the
generdl forigfglIX PSP etk sorbasiempty o aicwel MraswrHvoEhdmists'slilled in the art.

Finally, the, suinseAleRLLOMRING WA AMINEHMAT AL By diazineshtA.r s of thegenanal.formula XI

leads to the formation of the compounds of the invention of the general formula 1 25(Scheme 1). Such

coupling réSetRIAGs BSONRparrSFMBYRA SBERRIAD MO AT SrBNithi ot i SHBpirdE ediBling or
activation rgagehsaush ascbptbnohlispiied dothieoybehlonidsswithhibefammaticaeheprmespending acid

chloride or in the presence EDC/HOBT. Hydrazides of .the general formula | (A = N) where Rl = H can
b convor (Bl UL AEEH DR o p i <R R Yo A GRS HBRGFogen by

acylation, alkylatichuel esylbiiod dbnedciians withappropikiaieiacyliation biatkiiatiod seagentis such as
but not limited to acid chlori%es c%bamogrllgﬂlorides ch.Ior(%f%rmatqs or %Iﬁylhag}%er{ides. WO

2010/028653PC T o TC80YI05895 P 381 3 S NG S Of e GARGIST forkuia F e

ompounds o ere X is methyl can
be convertpatie! thipcompolintshefdeidenerblformmalank| kbipiregiospdedtive, bipmiration reaction in the
presence %th{ ilggt' n.[sagent s -Had% (o i %z-'?&en the bromine atom can be substituted by
various nucleo%ﬁ?lesi thg%éneraa#)?ofmu a )%%}Fﬁ}orOX" with the formation of the compounds 5of the
invention of the gererakfabailitechhshsompingcidhse R sThosecskillet inlthieisiredlineadily appreciate

that many RitRGe iR AR A ﬁﬂl%%&%sw SRPINIES SHEh 25MERQMIRYST 9, APNgs, ghomatic

amines, amides, heterocycles, alco , phenols, cyanides or thiols'are commercially or readily

available iftHEHatal B RFae durbtdRdbed @ pid R medeUirddy weishicls abetéfmivs. 101f
necessary pllighes deryatisslionondansfogeation &é}j%&?u%ﬁf@f{w%ﬂéﬁb? akbsbuents R4-R12 and X
using standard methods of organic synthesis known to the person of ordinary skill in the art. Scheme
1R9 X 0 administration, the seX, the age the weight, and the general condition of thé subject to be
treated, the nature and the severity of the condition to be treated, any concomitant diseases to
20 be treated, the desived effect of the treatment and other factors known to those skilled in the
art,
A typical oral dosage for adults will be in the range of 1-1000 mg/day of a compound
of the present invention, such as 1-500 mg/day, such as 1-100 mg/day or 1-50 mg/day.
In one embodiment, the present invention relates to the use of the compounds of the
25  present invention in the manufacture of a medicament for the treatment of a disease selected
from psychosis; schizophrenia; schizophrenoform disorder; schizoaffective disorder;
delusional disorder; brief psychotic disorder; shared psychotic disorder; psychotic disorder
due to a general medical condition; substance or drug induced psychotic disorder (cocaine,
alcohol, amphetamine etc); schizoid personality disorder; schizotypal personality disorder;
30 psychosis or schizophrenia associated with major depression, bipolar disorder, Alzheimer’s
disease or Parkinson’s disease; major depression; general anxiety disorder; bipolar disorder

{maintenance treatment, recurrence prevention and stabilization); mania; hypomania;



WO 2010/028655PCT/0K2009/050237 41 Scheme 4 XyN yxynityy xxvi 0XXVO0 cI WO’
2010/028655PCTIDK2009/050237 43 Scheme 6 1111 0 PPh2PPh2 Xantphos Scheme 7 XXXIlI

WO 2010/028655 PCT/DK2609/050237
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cognitive impairment; ADHD; obesity; appetite reduction; Alzheimer’s disease; Parkinson’s
disease; pain; convulsions; cough; asthma; airway hyperresponsiveness; microvascular
hypersensitivity; bronchoconstriction; chronic obstructive pulmonary disease; urinary
incontinence; gut inflammation; inflammatory bowel syndrome, PTSD; dementia and

5 agitation and delirium in the elderly.

In one embodiment, the present invention relates to the use of a compound of the
present invention in the manufacture of a medicament for the treatment of schizophrenia. In
particuiar, said treatment includes the treatment of the positive, negative and/or cognitive
symptoms of schizophrenia,

10 In one embodiment, the present invention relates to the use of a compound of the
present invention in the manufacture of a medicament for the treatment of cognitive
impairment. In particular, said cognitive impairment is manifested as a decline in working
memory, attention and vigilance, verbal learning and memory, visual learning and memory,
reasoning and problem solving e.g. executive function, speed of processing and/or social

15 cognition.

In one embodiment, the present invention relates to a compound of the present
invention for use in the treatment of a disease selected from psychosis; schizophrenia;
schizophrenoform disorder; schizoaffective disorder; delusional disorder; brief psychotic
disorder; shared psychotic disorder; psychotic disorder due to a general medical condition;

20 substance or drug induced psychotic disorder (cocaine, alcohol, amphetamine ete); schizoid
personality disorder; schizotypal personality disorder; psychosis or schizophrenia associated
with major depression, bipolar disorder, Alzheimer’s disease or Parkinson’s disease; major
depression; general anxiety disorder; bipolar disorder (maintenance treatment, recurrence
prevention and stabilization); mania; hypomania; cognitive impairment; ADHD; obesity;

25 appetite reduction; Alzheimer’s disease; Parkinson’s disease; pain; convulsions; cough;
asthma,; airway hyperresponsiveness; microvascular hypersensitivity; bronchoconstriction;
chronic obstructive pulmonary disease; urinary incontinence; gut inflammation;
inflammatory bowel syndrome; PTSD; dementia and agitation and delirium in the elderly.

In one embodiment, the present invention relates to a compound of the present

30 invention for use in the treatment of schizophrenia. In particular, said treatment includes the

treatment of the positive, negative and/or cognitive symptoms of schizophrenia.



Alternatively, compounds of the general formula | can be prepared starting from substituted
homophthalic anhydrides of the general formula XVIII as shown in Scheme 4. 5 Homophthalic

anhydrides grg sithgsgemmercially available or can be prepared as showg iR ¥Weghosos0237
2010/028655PCT/D1C2009/050237 44 Scheme 3 starting from corresponding fluorobenzonitriles or

fluorobenzoates of the general formula XlIl and XVII, respectively. They undergo aromatic nucleophilic
substitution reaction with ethyl cyanoacetate XIV id3the presence of base such as potassium carbonate
or cesium carbonate under heating conditions in appropriate solvent such as dimethylsulfoxide. 5The

coupling producté$rarecheycivoliimedtinith erpresencanubstaigsacids suphuad slifurieactiydrochloric acids

in water under t} nditions with the-formad; diaci f the. ral formula XVI. Finally, the
diacids aré%gﬁggﬁégf fh%%ﬁﬂ% to%%% %mcgfh%%%mﬁ%&%ﬁﬁqégﬁ%gg g}aéaéﬁrﬁglre’rﬁ%% fall\r%':ihe presence of
dehydratingragentsushasibisaiordinflestine lacerykioslorngeowithentm eivenigdpischedppropriate

solvent Su%%lgéﬂﬁf}ﬁeﬂ{bqﬁfﬂﬁ?ﬂ MGAACONANIARS SHChAS R Hagialhialis,grlydrides of the

general formula XVIIl can bé regioselectively converted into the acid-amides of the general formula
XIX atroofFeEviye iaieiionr e PhaRsat s fafiohsomaheappfpriate solvent such as acetonitrile.

Then they are tregiied witth aRRrepHRIraGE ankydides: Pracishahloddes.fthe ggneral formula XX and
XXI, 15respectively, in the absence or presence of base such as triethyl amine and DMAP in the

appropriatEerRAVEN LB PRSP ARSI RE IOt BB SRR O AT PR AT RERh PPeonditions (T <
+100C). ThisHransiormatianifrsipieyites pnteimediatakeianesaminalsofdhe ganeraktarmpula XXII,
which undergo, further acylation reaction with the formation of ketene-aminals of the general formula
X, Fur O A AP B S Ll 0 A5 T A B e AP with the
formdiion ahamides:ohiheagerecqlitarmulacxdidaiemphbunas ol ihelgederaktsrmiaaX¥Hiand XXIV
can be readlily, hydrolyzed. at amhbient.temperature with an.appro riat se sych as sodium hydroxide
in aq ueoué;il r%xei?f%éan%]l%g?néal g())nu'ls;]J Féatréﬁ?nﬁeo%ﬁé%%%geaosoIve%?.a E:}hael %E@aﬁﬁé}dﬁ% 0-aCi éliu of the general
formula XX¥aok Rebdinkuaniinalsofdha’dendpal formula XXIII are converted to the final compounds of

the 25invention %ﬂ@%%ﬁ%@h@m%ﬁl B¥ EORIENSANR WD AMIE.GRMRHNAS, of Haegeperal formula

VI under the same conditions as described above for condensation with keto-acids of the general
formula IVbirespmstesesuthimdontdasatioreeiah bspeptomeaaryvithrasitiododpobiveisadring

protective groinsofn, R%?d%%ti&{[‘ﬁrlt%ﬁ?@ﬁﬁl?fﬁ‘fe?%ﬁbﬁ@%,%%‘%ﬁﬂ'%q(gﬁ%m&il)(ﬁ[&ﬁ@iﬁ?e protective

group is removed and this nitrogen can be further derivatised 30e.g. by a reductive alkylation as
shown in sBHsHIEPOUS, IATAERHERRly MEIGcsRhi HEEVF AR gBA dPaRfSTBI AR ¢hih Pel corerted

directly to theneqmpaundsiofitnedayprtionefthepeperatioriula Wy &epaensationpithiappropriate
WO 20101028655PCT/1K2009/050237 45 imi%%l chlorides of the general formula XXVII| which are

readily avaifsiE9rothkirreddbh v difide BEHRE JBRara R AR eRAHONIfds Sre'ed ey Bepared by

well-known@ougliagbetveesnamnino compounds of the general foimula VI and corresponding
carboyylic acids g el ANy s oLAS farides o ine.aensral formia Land sl siegpectively.
as capsules, tablets, dragees, pills, lozenges, powders and granules. Where appropriate, they
can be prepared with coatings.
Liquid dosage forms for oral administration include solutions, emulsions,
suspensions, syrups and elixirs.

25 Pharmaceutical compositions for parenteral administration include sterile aqueous and
nonaqueous injectable solutions, dispersions, suspensions or emulsions as well as sterile
powders to be reconstituted in sterile injectable solutions or dispersions prior to use.

Other suitable administration forms include suppositories, sprays, ointments, cremes,
gels, inhalants, dermal patches, implants, etc.

30 Conveniently, the compounds of the invention are administered in a unit dosage form
containing said compounds in an amount of about 0.1 to 500 mg, such as 1 mg, 5 mg, 10 mg,

50 mg 100 mg, 150 mg, 200 mg or 250 mg of a compound of the present invention.



5In addition to the above methods, carbonylation reaction, in particular, the three- component coupling
of an aryl halide, carbon monoxide, and a nucleophile, such as amine or alcohol (Schoenberg, A.;
Bartoletti, "Moﬁzsgssj' Org. Chem. 1974, 39, 3318; Schoenberg, A.; Heek, Bokele 259 Chem.
1974, 39, 3327) can be used in a key step as illustrated in schemes. Thus, diacids of the general
formula XVI are converted into keto- 10acids of the general formula XXVIII in one-pot acylation -
decarboxylation reaction in acetic anhydride (in thg4case of acetic anhydride, the substituent X is Me)
and in the presence of pyridine followed by condensation with amino compounds of the general
formula VI with fatongtiomtefisoourelinoaemobtheciorimuta DX mfheyiacelzegidsetedisively brominated
with N-bromasuccinimide with,formation of bromi f.t ral formula XXX.The .15
minocar O e e e R RS B S, s of
the generadoimsitatiéhunder an atmosphere of carbon monoxide promoted by a catalyst, for example

palladium acetat:; Xantnahes M ARG S M HRLARE R Hodadorthe QBN n Sorlic van

Leeuwen, P. W. N. M. Organometallies 1995, 14, 3081) leads to the formation of compounds of the
invention GlatFee9BHaPTo ATIARUS RANEIEcREiSINGE . Zanstrnativaip, e arseriisigiPreBetioh iithe

presence gf.aisohglsisuchrag hengralceholsndenthesamessordiionsdeadsafenmationof benzyl

esters of the general formula XXXI, which are readily converted intg acids of the general formula IX by
palladium BHESRIZEE FRREGEASRIBRS Sl SHAGHW EIBY LorberTsatiBh AWHF AP INEEUFRE general
formula Xlpsideseribagtahove: (saewebempd:RediRmaibehsnbomaphthatieanbyghides of the
general formula XVIII are converted into enolgthers of the general formula XXXII by reflyxing in

oo ostorS SRR Ao Bt BFHGABSEALS BRI B BABTe S K bstituent X

(X-Meoor Hyehingljtize laminoicehapesidd«af thégemneral formula VI, the reaction with VI under heating

conditions in the ropriate solvent such as ethanol.or acetgnijtyile may provide either acids of the
general 30 formuny 180 HSCHSA R L o B e LS R e Socte GRS, can be
converted sntot moidsdfiheugengrakferineis. Xaspes oflseddabone{ sch&wtess) toxrdbetimination WO

2010102800kl fé&&&%é‘?%éﬂ)@/,3§7eﬁ9&“%gﬁﬁr i lanieacigisuns AR dstaieg.ahgye, acds of

the general formula [X are rea onverted'int6 compounds of the invention.'Scheme
lower alkyl ethers of celluiose. Examples of liquid carriers are syrup, peanut oil, olive oil,

15  phospho lipids, fatty acids, fatty acid amines, polyoxyethylene and water. The
pharmaceutical compositions formed by combining the compound of the invention and the
pharmaceutical acceptable carriers are then readily administered in a variety of dosage forms
suitable for the disclosed routes of administration.

Formulations of the present invention suitable for oral administration may be

20  presented as discrete units such as capsules or tablets, each containing a predetermined
amount of the active ingredient, and which may include a suitable excipient. Furthermore, the
orally available formulations may be in the form of a powder or granules, a solution or
suspension in an aqueous or non-aqueous liquid, or an oil-in-water or water-in-oil liquid
emulsion.

25 If a solid carrier is used for oral administration, the preparation may be tablet, e.g,
placed in a hard gelatine capsule in powder or pellet form or in the form of a troche or
lozenge. The amount of solid carrier may vary but will usually be from about 25 mg to about
lg

If a liquid carrier is used, the preparation may be in the form of a syrup, emulsion,

30 soft gelatine capsule or sterile injectable liquid such as an aqueous or non-agueous liquid

suspension or solution.



0Y 5where one or two of R4-R12 are a leaving group (LG) such as but not limited to fluoride,
chloride, bromide, nitro, tertiary amine or iodoarene. Fluorine-18 labelled compounds of formula la can

be preparedRy sypstitution of a leaving group (LG) with fluoride-18 anionsasyshawni,s¢heme 8.
Scheme 9 10where LO is a leaving group such as but not limited to chloride, bromide or

trifluoromethylsulfonate and R30 is a C2-4 alkyl, where one carbon atom is a RC-isotope, or the C2-4
alkyl is substituted with 1-2 '8F-isotopes. Isotopedabelled compounds of formula Ib can be prepared
by reaction of compounds of formula )(XXIV with isotope labelled alkylating reagents such as

compounds off fbfitttan@vliE asphedhsimschentie 8ctiVh 2RIG/02885 DRIGEHDP KBG0810802317 Ic where

LG is a leaying aroup sush a5, but ngHlimited g chioride, hroide e fluaromatyy

yfonate.
abelled compoun rmula Ic can be prepared by substitution ofa leaving 5group (LG)

with fluoridexai8rasionsdisvantven dﬁﬂmﬁ@mmﬁs%é@m@anwmmm&x}@@@gmm@mbe|Ied
compou ”%e%’?éf%['%lﬁ&%,%&&%@, REERarGH by: the-aRiocatbomylaionfeaciorwih fromides of the

general formula XXX in the presence of amines of the general formula XI under an atmosphere of
carboA-11icHekipe psrsmbietaby deaiagistlave wisan prescovpbistfienatebstascdarghsith in scheme

11. that they are compatible with the active ingredients.
In one embodiment, the invention relates to a pharmaceutical composition comprising

a compound of the present invention fogether with a second anti-psychotic agent. In one
embodiment, said second anti-psychotic agent is selected from antagonists/inverse

10 agonists/negative modulators/partial agonists of the targets dopamine D2 receptor, dopamine
D3 receptor, dopamine D4 receptor, phosphodiesterase PDE10, serotonin 5-HT 4 receptor,
serotonin 5-HTq4 receptor, serotonin 5-HTg receptor, adrenergic alpha 2 receptor,
cannabinoid type 1 receptor, histamine H3 receptor, cyclooxygenases, sodium channels or
glycine transporter GlyT1; or from agonists/positive modulators/partial agonists of the targets

15 serotonin 5-HT,e receptor, KCNQ channels, NMDA receptor, AMPA receptor, nicotinic
alpha-7 receptor, muscarinic M1 receptor, muscarinic M4 receptor, metabotropic giutamate
receptor mGluR2, metabotropic glutamate receptor mGluRS, dopamine D1 receptor or
dopamine D3 receptor. Particular examples of such anti-psychotics include haloperidol,
chlorpromazine, sulpirid, risperidone, ziprasidon, olanzapine, quetiapine, clozapine and

20  aripoprazole

In one embodiment, the mvention relates to a pharmaceutical kit comprising a

container containing a compound of the present invention and a separate container containing
an anti-psychotic drug, such as typical anti-psychotics, atypical anti-psychotics,
antagonists/inverse agonists/negative modulators/partial agonists of one or more of the

25 targets dopamine D2 receptor, dopamine D3 receptor, dopamine D4 receptor,
phosphodiesterase PDE10, serotonin 5-HT, 4 receptor, serotonin 5-HT; 4 receptor, serotonin
5-HT, receptor, adrenergic alpha 2 receptor, carmabinoid type 1 receptor, histamine H3
receptor, cyclooxygenases, sodium channels or glycine transporter GlyT1; or with
agonists/positive modulators/partial agonists of one or more of the targets serotonin 5-HTac

30 receptor, KCNQ channels, NMDA receptor, AMPA receptor, nicotinic alpha-7 receptor,
muscarinic M1 receptor, muscarinic M4 receptor, metabotropic glutamate receptor mGIluR2,

metabotropic ghitamate receptor mGluRS, depamine D1 receptor or dopamine D5 receptor,



Examples Analytical LC-MS, method A (used in most cases unless noted otherwise): data were
obtained on a Scicx APl 150EX analytical LC/MS system equipped with Applied Biosystems
AP1150EX gingls slsddekpole mass spectrometer and atmospheric pressyfe:phglgdpeisstion 15
(APPI) ion source, Shimadzu LC10ADvp LC pumps (3X), Shimadzu SPD-M20A photodiode array
detector, SEDERE Sedex 85 - low temperature Evaporative Light Scattering Detector (ELSD),
Shimadzu CBM-20A system controller, Gilson 213&utosampler and Gilson 864 degasser controlled by
Analyst Software. Column: 30 X 4.6 mm Waters Symmetry C18 column with 3.5 )tm particle size;
Injection Volume?Pi8iglar €cloupiastefispeatutiasfAEi20 Bolvdninistendd, chivapestitiffurroacetic acid

(100:0.05) and B =. 0/ P K200 4 lac itrjle/trilluoroacetic acid
(5:05:0.038) e e P ok e RS ot TOu e DA AT POBLEAL o witn 2096 & i
0.4 minutes and wiihredeflowesatedid@ puiheriises, ThigneeplieniionseantR)tants exjseekesil in minutes
based on UN-1rags, 4t 254,AM ARMIEal & GaMiSh: aied R dataisre.ohtaingd ipp.aSciex API300
analytical 5 LC/MS system equipped with Applied Biosystems API300 triple qaudrupole mass
spectrometeiewer atao sphuiteaihe 486 photalib it (RPP INforRPSBHrdYSEfRiIFEME 10ADVD LC

pumps (3X)chinadatiSPRaMRMRRAIPAINgR AHRYIBIeGIS: Romed balbsh LrfskdigkQ - low
temperature Evaporative Light Scattering Detector (ELSD), Shimadzu SCL10A VP system controller,

Gilson 21580 i58RRBIE PEYaes) B Bty a6 RaT B SRS R By AT RS VSRS T olumn:

Symmetry C18 3fhbliiehOideI0mnTa30ixi 45 iy infectian Yellmeseretts Galvaontextperature: 60C;
Solventsystem: A = water/trifluoroacetic acid (10 :0.052\@{’1(1t B.= Watm[a(gfétpnitriIﬁ/t‘r'lfluogoacetic acid
(5:95:0.0387 VBB LIRER PR Wi THEH WA 'L 60% B 184 G0 BEHAL 35! RIS & T8 Rith 109 B
in 0.39 minuike srasndindittriadomweiater ofdarby raddmidioted kb dametmie 6B yfl6,110:0phrd&1 020 1.5510.0
2010.0 20 The refention fimes, (R) aye cxpressed 0 minutes basedon P -trace, gt 23,0 Analytical
LC-MS, mé&thad EThe Same conaitions as ma%yﬁcezflnl_&-l\/fg, ethod A but with the Poll%wing
modificatigrstiSdivelet@ibkisthizact | wiity00085%sF Al @ledw: 3.0 mlimin; Gradient: 0.01 mm 17% B

(v/v); 0.27 mm 28381Bs %t%grm@ ﬁ?c%ﬁecf? P80 2% provided herein are representative of

corresponding approximate values (e.g., all exact exemplary values provided with respect to

15 a particular factor or measurement can be considered to also provide a corresponding
approximate measurement, modified by "about," where appropriate).

The description herein of any aspect or aspect of the invention using terms such as
“comprising”, “having,” “including,” or “confammg” with reference to an element or
elements is intended to provide support for a similar aspect or aspect of the invention that

20 “consists of”, “consists essentially of”, or “substantially comprises” that particular element or
elements, unless otherwise stated or clearljf contradicted by context (e.2., a composition
described herein as comprising a particular element should be understood as also deseribing a

composition consisting of that element, unless otherwise stated or clearly contradieted by

context).



25B; 1.07 min 59% B; 1.34 mm 68% B; 1.60 mm 78% B; 1.87 mm 86% B; 2.14 mm 93% B; 2.38 min
100% B; 2.40 mm 17% B; 2.80 min 17% B. Preparative LC-MS purification was performed on the
same SciexykblRREsystem equipped with Gilson 333 and 334 pumps, SHijRage4GLOADVP
pump, Gilson UVNIS 155 UV detector, Gilson 233XL autosampler, Gilson FC204 fraction, Gilson 506C
system 30interface, Gilson 864 degasser, DIY flowsplitter (approx. 1:1000), and LC Packings Accurate
flowsplitter (1:10.000 (r) 140 mUmin). The MS andifraction collector was controlled by WO
20101028655PCT/11K2009/050237 49 Masschrom software (Macintosh PC), the LC system was
controlled BY NhpoIHCskiwaFs For a small scale (<20 mg) purification fractions were collected in 4 mli

vials using Symmetry C18 5 um, 10 x 50 mm column, injection volume 0f 0-300 p L., flow rate of 5.7
Umin s dorat e B R L R iy on e
sample) 7.830000:0 7. 201 & 0<60:0! 8100¢0:0-50 9<t@red by Chettighods olttiondViShwds!serfagmed on

Bruker Dallonigs WRRTORSUHMENtHI deciBspian /o SPW FERARL UL TGy mass detector
'H NMR spectra were recorded at 500.13 MHz on a Bruker Avance DRX-500 instrument at T=303.3 K.

'3C NNIR affaiardgroNmmiersonsc il gn thensahs instiumie shenssiaiidiig e mperagaeuld NMR
spectra wege gg;gﬂ&@l% 2 20MHz BRARIUKET AR DRXn&Xbiastumentifdgursrated dimethy!

sulfoxide (DMSO-d6, 99.8%D) was used as solvent unless noted otherwise. Tetramethylsilane was
used as infaFRATASEPERCE M AERIU BB ES Mt P DIkt PR R Strt LRk B &8 Bkpiéssed in

ppm-valueg, gjativetie Bilameihyisianeeiess naiedaibravise. The following abbreviations or their

combinations 20 are used for multiplicity of N signals: s = sipglet, d = let,,t = triplet, q =

quartet, qui = qui éﬂeﬂe%ﬁ%ﬁeo%’@pg;&ﬁgfeggﬁﬁb‘% ,eﬁﬂj‘oglag]ﬁ%féH%&%g’ﬁﬂ%le@dg%buble triplet,
dq = tbublenquattetadtdefiriplatrattripteisiath = multiplet and br = broad or broad singlet. Microwave
exp_eri.ments were, grerf%[ﬁrr(l)%g in s%%ﬁd process vailalsix%rreactoasll%%n . Q%Qggyts S%Qtrgesizer or Emrys

Optimizer EXP from E’Oergonaﬁiscﬂ/emls%ry St & Milestone %gﬁ/ﬁgrosyn@ms&rumemc}rom Mitestone.

When a retstionanasitigated intanmicrowaeesimstruntentcittmas, ebbdegitot 25@ befbegltherngxt process

step. stable tautomer. For compounds, which can exist in enantiomeric, stereoisomeric or
geometric isomeric forms their geometric configuration is specified; otherwise the structure

15  represents a mixture of stereoisomers. Such compounds include, but not limited to 1,3-
ketoesters or enamines of the general formula 1V and VI, which can exist in equilibrivm
between keto or enol forms and the latter may also exist in isomeric Z- and E-forms as well-
known to chemists skilled in the art. Such compounds aiso include compounds of the present
invention of the general formula I, which may exist as a mixture of atropisomers due to

20 restricted rotation around carbon-carbon single bonds similar to atropisomerism in ortho,
ortho’-disubstituted biaryl compounds also well-known to the person skilled in the art.

Starting materials of the general formulae I1, 111, VI, XI, XX, and XXI are either
obtained from commercial sources as summarized in the Table 2 or they can be readily
prepared by standard methods or their modifications described in the literature.

25 2-Bromobenzoic acids of the general formula 11 are coupled with keto-esters of the
general formula I in the presence of a strong base such as sodium hydride and copper or
copper salts such as copper (I) bromide in a suitable solvent such as 1,4-dioxane, acetonitrile
or an excess of the above keto-esters at suitable temperature such as reflux or at 70°C with
the formation of compounds of the general formula IV (Scheme 1). Such arylation reaction is

30 well known in general as copper-catalyzed Ullmann-type coupling reaction (review: S.V,

Ley, AW, Thomas Angew. Chem. Int. Ed. 2003, 42, 5400). Also, in this particular case when

the coupling reaction involves activated methylene compounds such as compounds of the



WO 2010/028655PCT/D1C2009/050237 50 Preparation of intermediates Synthesis of homophthalic
anhydrides of the general formula XVIII: 0 0 Cyano-(2-cyano-37fluoro-pheny0-acetic acid ethyl ester

5A mixture %&X@{b%%g%gﬁ acid ethyl ester (26.7 mL, 251 mmo 1), 2,6-diflupﬁ2‘g%%?jﬁg@3§33.2 g, 239

minor) and potassium carbonate (82.5 g, 597 mmol) in dimethyl sulfoxide was stirred at
+55C for 16 hours and poured into ice-water mixture (ca. 400 mL). It was acidified with conc. ag. HC1
with caution (CO2 evolution) and extracted with eth§l| acetate (600 m1). The organic phase was
washed with brine (100 mL) and evaporated to give 55.1 g 100f a pale yellow solid that was used in
the next stggmuvithfutiuisténptirfieation: b DidiR(5000btdz s BDEL)dc86n(is dndvh Az {t13H), 4.34 (M,

2H), 5.13 7.33 (t, 158, . d, J=7 : 7.33 (dd,I1=7.9 Hz, J=13.9 Hz, 1H).
2-Carboxy%gj%gﬁ-rg?ﬁgg%o@g&n%%%%%éizﬁw%&t‘g% (ﬁ g‘%%zgﬁuric acid (2:1 conc. H2504 in water,
400 ml) and cyanB¢2-eiparnd-Gs1fiporadploé tyd eacetid avidleth/ hasteen 5and sl ithmolpwas stirred at
)-150C overni QU QR ANXre, _ IntQ.| ) N aqg.
NaOH (50%%?{\1/%2 e c%o inlg% The ﬁrﬁ%l\ﬁ@& w%%ﬁ(ﬁ%%%ﬁ?ﬁﬁ%ﬁ%ﬁi&%%%@ 500mL)
and the conbiiéens islhibSbiuteiowas pashsdpatsiiiec deeddvernmiSOl srdEvapetated to give

2040.28 g f crdade produciihat as ssed indhaunextsten withoutiwithesrupfication.fhganalytical
sample was prepared by reciystallisation from toluene - ethyl acetate. 1H NMR (500 MHz, DMSO-do):

3.4 (br, COZtionpniurs, Ateanatiyply the anunes ¢ zhe generad fsveiaypingt beriaingd), 1H), 7.45
(dd, J=7.9 fn drdiRe:bigpdidls 24R5:h6r8 Qa5 hQR-FiuRiR-dsacheamatphadzdione.

dehydrating agent such as tetraethoxysilane under heating conditions or at ambient

10 temperature in the presence of a catalytic amount of acid such as acetic acid. Then, the
cyclisation reaction with the formation of isoquinolinones of the general formula VIII can be
carried out under the heating conditions as mentioned above or at ambient temperature in the
presence of an appropriate coupling reagent such as EDC/HOBT (Scheme 1).

Furthermore, isoquinolinones of the general formula VIIT can be obtained directly

15 from the starting 2-bromobenzoic acids of the general formula I and deprotonated enamines
of the general formula V in a modified one-pot procedure involving Hurtley reaction
performed at 70°C with the formation of the compounds of the general formula VII and
subsequent cyclisation performed at higher temperature. Enamines of the general formula V
are readily available from ketoesters Il and ammo compounds VI under conditions described

20 above for preparation of enamines of the general formula VII (Scheme 1).

Compounds of the general formula VIII are readily hydrolyzed to acids of the general
formula IX under conditions for ester hydrolysis well known to chemists skilled in the art.
Finally, the subsequent coupling with amines (A = C) or hydrazines (A = N) of the general
formula XT leads to the formation of the compounds of the invention of the general formula I

25 (Scheme 1). Such coupling reactions usually performed via activation of the acid with an
appropriate coupling or activation reagent such as but not limited to thiony! chloride with the
formation of corresponding acid chloride or in the presence EDC/HOBT. Hydrazides of the
general formula I (A = N) where R1 = H can be converted to disubstituted hydrazides of the
same general formula where R1 is not hydrogen by acylation, alkylation or arylation

30  reactions with appropriate acylation or alkylation reagents such as but not limited to acid

chlorides, carbamoyl chlorides, chloroformates or alkylhalogenides.



2-Carboxymethy1-6-fluoro-benzoic acid (130 mg, 0.65 mmol) in acetyl chloride (2 ml) was heated
under microwave irradiation at 150C for 10 min then concentrated in vacuo to give 5the title product

(120 mgq, 100% ﬁjl)g)m;lgge compound is hydroscopic and slowly decomp%ﬂﬁ%g iﬂ}%starting

[
diacid in wet sol%/ﬁents or under moisturised atmosphere. 'H NMR (500 MHz, DMSO-d6): 4.29 (s, 2H),
7.27 (d, J=7.8 Hz, 1H), 7.34 (dd, J=8.5 Hz, J=11 Hz, 1H), 7.76 (dt, J=5.3 Hz, 1=8 Hz, 1H). 10The
following homophthalic anhydrides were obtained ahalogously by the described above 3-step
procedure from corresponding fluorobenzonitriles and ethyl cyanoacetate: CIO
8-Chloro-isochrofamgbdrdiarienOgdndd SopBaDifluohostsichnamian-dadienaverted to the

5,8_—Difittoro-}rslocgrggén ﬁ%,S-gio e, 0.8 zisochroman:-|, 3:dione. 20 S ntthesi]§1 8{‘ chriéaénagd racemic

amines of T RNA o T R0 0 SO B L LU0t sy (e DL
of bromination reagent such as bromine. Then the bromine atom can be substituted by
various nucleophiles of the general formula X°-H or X with the formation of the compounds

5 ofthe invention of the general formula I as shown in Scheme 2. Those skilled in the art will
readily appreciate that many nitrogen, carbon and sulphur nucleophiles such as but not
limited to amines, aromatic amines, amides, heterocycies, alcohols, phenols, cyanides or
thiols are commercially or readily available in the neutral or in the deprotonated anionic form
required for such transformation.
10 If necessary, further derivatisation or fransformation can be performed in the

substituents R*-R** and X using standard methods of organic synthesis known to the person
of ordinary skill in the art.
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R10
COQR Y
G Vi -

Q
R11 COH i
- NH

11 N
COR R12
[\

NaH/CuBr vy

X

RY Q
R10 Br NaH/CuBr RgNi X
Y R10
R11 CO,H EH COR
Ri2 Y X/\E R11 CO,H
i coR R12
RS Vi
RS R4
x| = heat or
R EDC/HOBT
R5 R7 A
R6 R4 R& NH,
_R1 RS CO.H Re CO,R
R7 A 1.50Cl, 2 ~16 2
R HN_-O 20X R10 e NaOH SN2
R10 X or N. R4 N. a
= XI/EDG/HOBT R Q :
N R12Z O Y Ri2 G Y
R11 Q 1% VI



(5)-()-2-Methyl-2-propanesulfinamide. The title chiral auxiliary was prepared according to a described
procedure for the (R)-(-0- enantiomer by D.J. Weix and J.A. Ellman Organic Syntheses 2005, 82,157.
5 (5)-2-Methyl-2-pronanesulfinic acid 1-cyclopropyl-methylideneamide ﬁfjg und was
prepared aﬁbé{rg?r%gt%%ageneral procedure described by G. Liu, D.A. cOg%%? . &}g@vggr% T.P. Tang,
and J.A. EllmanJ. Org. Chem. 1999, 64, 1278: A mixture of 10cyclopropanecarboxaldehyde (35.0 g,
0.5 mol), 2-methyl-2-propanesulfinic acid 1- cyclopopyl-methylideneamide (30 g, 0.25 mol) and
anhydrous CuS0O4 (120 g, 0.75 mol) in CH2C12 (1500 mL) was stirred at room temperature overnight.
The reactiogcheimére was filtered and evaporated to give the title compound (39 g, yield 95%), which
was used in thezgext step without further purification. 15 00 (SS)(S,E) (S)h%-MethyI-Z-propanesuIfinic
acid [(S)-cyeloprapyis(3-fluoro-phenyl)-methyli<ansde and (5)-2-Methylz2-propapesulfinic acid

i obtained according to a
eta it reagents to sulfinyl
edye A, To anhydrous
by slow addition of

general deBEribgd procedure for 1,2- 208 repseléctive addition of organdy
imines by D.A?Gedéne6. Liu, J.AgEliman, Petedegrong999, 55, 8883 RPr
el 3 agdded undernitregen follg

i-PrMgC1 (22 m _THE) and the obtai nixtyre was stirred at r.t. |p t. The obtained
i-PrMgCI.LiG1" sol{itiolf wés added 25drogitise 10 afgtir‘éd solution of Jrbrom ﬁ’apobenzene (5.6 g,
33 mmol) in THE &% i) YO 2010/028655PCE®1€2009/050237 53 R1Z O Y

HX = Ma) Xl i

Scheme 3. Synthesis of homephthalic anhydrides
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at OC and stirring continued for 2 hours. The obtained Grignard reagent was added to a solution of
(S)-2-methyl-2-propanesulfinic acid 1-cyclopropyl-methylideneamide (2.5 g, 14 nunot) in CH2C12 (60
mL) at -48%6%@%%@ was stirred at -48C for 5 hours and then at roorgﬁqm&g&e%g%ﬁyernight. The
reaction mixture was quenched by addition of aq. sat. 5 NI-LCI (50 mL) and extracted with
CH2C12(3x100 nit). The combined organic solution was dried (Na2S0O4) and evaporated to give a
crude mixture, which was purified by column chromatography on silica gel (EtOAc/petroleum ether =
1/10). The obtained mixture of diastcreoisomers was resolved by SFC to give the title (S,S)-isomer as
the mafahpreduct (1.5 g yield 37.5%) and th%e title (S,R)-isomer (0.16 g, yield: 4.0%). 10Procedure B:
Alternatively, to a suspension of Mg (13.4 g, 0.5 mol) in 50 mL of anhydrous THF d¥50C a solution of
1-bromo-3-fluorobenz€th Féf, 0.50 mi as added dggpwise. The mixture irrB8 for 2 hours

at +50C an§then it was LEPWIs kﬁior&of (R)-2-methyl-2-propang acid
1-cycf&‘3 ide?lea id(ﬁl,gZS.O 9RO 46 mel) in 1\@() mi. of T#(SF at'%O-GOC/?ﬁn tirred for 2
hours ched with aq. sat. NITAZ1Y100 15mi¥-wates(3 filtered, and the both solid

I
and fiﬁrate gre;extracted with hot Bifry etate (600 mT_r) and evaporatedin-¥acuo. The residue was
crystallize ram a mixture of ethyl acetate-a C% etréieuitretiier (2:1, 208.:mp) at -20€xtb give 80 g of
the title (S,S)-Isomer as a white powcfer % yield, de100% according to cIiral HPLC. 1H NMR

(CDCI3, 400 MHz, TMS=0 ppm): 7284-7.28 (in, 1H), 7.16X.12 (m, 2H), %X 0016°98 (m, 1H), 3.68 (dd,
208.8 Hz, 3.2 Hz, 1H), 3.52 (5,,1H), 1.42 (s, 9H), 1.15-1.08 (m, 1H), 0.84-0.%5 (m, 1H), 0.69- 0.61 (m,
B-0.21 (m, 1H). HCI R7

(5)-()-C1C-Cyclopropyt- fluBro-phenyl)J-methylamine hydrochlmtige Tamd solution of HCI

MS)-Z-methyl@-@ropanesuIfm'bc H
[(S)-cyclopropyl-(3-fluokS-phienyl)-methytkamide (80 g, 0.3 mo Sadfed 4t OC. Aftter stirring at r.t.
for 1 hour, the re&f f as evaporated in vacuo. TheresidugWas Washtd m anhydrous
ether (2x10wl) an invacuo to give 56 g of the title compe r-!. as a white soﬁg, yield 93%, ee
100% according to chirg) HPLC. [a]20,D = 52.69 (c = 10 mg/nit, CH3OH). 'H NMR (CD30D, 400 MHz,
TMS=0): 7.44-7.39 (m, 1H), WO 2010/028655PCT/>XK2009/050237 54 7.25n.19 (M, 2H), 7.12-7.07
(m, 1H), 3.56 (d, J =10 f 1H), 1.37-1,28,( A), 0.78- 0.75 (m, 1H), 0.61-8.55 (m, 2H), 0.39-0.36

O Hl
(m, 1H). HCIH (R)-O-&al?g< Cyclopropyl-C-£ -quoro-phenyQﬁPm y!%min h%rochloride.
R
R@ﬁm . AR
RE  HN._O
RY
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o NH R160 X X |
R9 H2N‘-Q-fy "
XXy R10 X R11 ‘Cg
O vi Ri12 O Y
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5 The title compound was prepared according to the above identical procedure from (S)-2-
methy1-2-propartesulfinic acid [(R)-cyclopropyl-(3-fluoro-phenyl)-methyllamide (0.16g, 0.6 20,DI _ = _
mmol) to gi\(g(ng, %%&]‘Sthe titte compound as a white solid. [0]49.18 (c :P%Q/H}g#@%u?%gg.om, ee
100%. II-1 NMR (0330D, 400 MHz, TMS=0): identical with (S)- enantiomer. 10 The tollowing
enantiomerically pure amine hydrochlorides were obtained analogously in three-step procedure
starting from condensation of the corresponding alfehyde with chiral auxiliary, stereoselctive Grignard
addition where the mixture of diastereoisomms was resolved either by recrystallisation or by
chromatogréghtne (SFC or column) and the major 15&8,8)-diastereoisomer was finally converted to a
chiral amine with H€1.c8pructure (11C1 salt) Cheff§ica name rai20,D. (10mg/@1) Me011 ee (chiral

HPLC) 111 N 0D, 400 MHz) NH2 B +17.57 95.4 7.37-%
Cyclobutyl-C- i

y y R14 CC,H Pyridine R11 COH Rt
R12 R12

XVi XXV XXIX

NBS
RS COH
R10 EN CC, PhCH,OH
Y e
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R12 O \'( Xantphos
X, (X=GHy) XX
Xl Xi, CC
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RS Xantphos
R6 R4

SR
R7 /f\
e e
R9 o
R10 N PPh,  PPh,
¥ Xantphos
R11 \CIJ
R12 O Y

 (X=CH,)



J=10.4 Hz, 1H), 2.84-2.75 phenyl)-

(m, 1H), 2.21-2.13 (m,” methylamine 1H), 1.99-1.64 (m, 5H).

NH, cws,FG +19.45 100 7.48-7.44 (m, 1H), 7.24- Cyclobutyl-C-(3- 7.15 (in, 3H), 4.26 (d, J-

17uoro-phegyyityasess
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Alternatively, compounds of the general formula 1 can be prepared starting from

substituted homophthalic anhydrides of the general formula XVIIT as shown in Scheme 4.

5 Homophthalic anhydrides are either commercially available or can be prepared as shown in



10.4 Hz, 1H), 2.8?-2.84 methylamine (m, 1H), 2.25-2.24 (m,  1H), 2.05-1.76 (m, 5H). 55 NH, J\
C_[(8)-C_ Cyclobutyl-C-(4- +26.98 100 7.45-7.41 (m, 2H), 7.187.14 (m, 2H), 4.22 (d, J =

fluoro-phenyls 19101028685 PCT/DK2009/050237
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Scheme 3 starting {rom corresponding fluorobenzonitriles or fluorobenzoates of the general
formula XIII and XV, respectively. They undergo aromatic nucleophilic substitution
reaction with ethyl cyanoacetate XIV in the presence of base such as potassium carbonate or
cesium carbonate under heating conditions in appropriate solvent such as dimethylsulfoxide,
5  The coupling products are hydrolyzed in the presence of strong acids such as sulfuric or
hydrochioric acids in water under heating conditions with the formation of diacids of the
general formula XVI. Finally, the diacids are converted into the homophthalic anhydrides of
the general formula XVIII in the presence of dehydrating agent such as but not limited to
acetyl chloride without a solvent or in the appropriate solvent such as toluene under heating

10 conditions such as reflux.

Homophthalic anhydrides of the general formula XVIII can be regioselectively
converted into the acid-amides of the general formula XIX at room temperature or under
heating conditions in the appropriate solvent such as acetonitrile. Then they are treated with
appropriate acid anhydrides or acid chlorides of the general formula XX and XXI,

I5  respectively, in the absence or presence of base such as triethyl amine and DMAP in the
appropriated solvent, usually in acetonitrile, at room temperature or under mild heating
conditions (T < +100°C). This transformation first provides intermediate ketene-aminals of
the general formula XX1I, which undergo further acylation reaction with the formation of
ketene-aminals of the general formula XXIII. Further heating at higher temperature such as at

20 +150°C leads to the rearrangement with the formation of amides of the general formula X1V,
Compounds of the general formula XXTIT and XXIV can be readily hydrolyzed at ambient
temperature with an appropriate base such as sodium hydroxide in aqueous methanol or
aqueous tetrahydrofurane as a solvent. The obtained keto-acids of the general formula XXV
or ketene-aminals of the general formula XXIII are converted to the final compounds of the

25  invention of the general formula I by condensation with amino compounds of the general
formula VI under the same conditions as described above for condensation with keto-acids of
the general formula IV. In some cases, this condensation can be performed with amino
compounds bearing protective groups on the additional nitrogen present in the molecule
(scheme 7). Then the protective group is removed and this nitrogen can be further derivatised

30 e.g. by areductive alkylation as shown in scheme 7,

Alternatively, acid-amides of the general formula XIX can be converted directly to

the compounds of the invention of the general fornula I by condensation with appropriate



10.6 Hz, 1H), 2.89-2.81 meth)—/Iarhine (m, 1H), 2.28-2.21 (m,  1H), 2.05-1.71 (m, 5H). NH, C1(5)-
C- +44.26 96 7.50-7.32 (m, 3H), 3.62 (d, V Cyclopropyl-C- .1=10.4 Hz, 1H), 1.38 On, (3,4-chfluoro-
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irmudoyl chlorides of the general formula XXVII which are readily available from
corresponding amide of the general formula XXVI, which are easily prepared by weli-known
coupling between amino compounds of the general formula VI and corresponding carboxylic
acids or their anhydrides or acid chlorides of the general formula XX and XXI, respectively.

In addition to the above methods, carbonylation reaction, in particular, the three-
component coupling of an aryl halide, carbon monoxide, and a nucleophile, such as amine or
alcohol (Schoenberg, A.; Bartolettt, 1.; Heck, R, F. /. Org. Chem. 1974, 39, 3318,
Schoenberg, A.; Heck, R, F. J. Org. Chem. 1974, 39, 3327) can be used in a key step as
illustrated in scheme 5. Thus, diacids of the general formula XVI are converted into keto-
acids of the general formula XXVII in one-pot acylation — decarboxylation reaction in acetic
anhydride (in the case of acetic anhydride, the substituent X is Me) and in the presence of
pyridine followed by condensation with amino compounds of the general formula VI with
formation of 1soquinolinones of the formula XXIX. They are regioselectively brominated
with N-bromosuccinimide with formation of bromides of the general formula XXX, The
aminocarbonylation reaction with bromides of the general formula XXX in the presence of
amines of the general formula X1 under an atmosphere of carbon monoxide promoted by a
catalyst, for example palladium acetate - Xanthphos (Kranenburg, M.; van der Burgt, Y. E.
M.; Kamer, P. C. J.; van Leeuwen, P. W. N. M. Organometallics 1995, 14, 3081) leads to the
formation of compounds of the invention of the general formula T where X is Me.
Alternatively, carbonylation reaction in the presence of alcohels such as benzyt alcohol under
the same conditions leads to formation of benzyl esters of the general formula XXXI, which
are readily converted into acids of the general formula IX by palladium catalyzed
hydrogenation reaction followed by condensation with amines of the general formula X1 as
described above (see scheme I).

Alternatively, homophthalic anhydrides of the general formula XVII are converted
mto enolethers of the general formula XXXII by refluxing in ortho-esters such as triethyl
orthoacetate or trimethyl orthoformate. Depending on the substituent X (X=Me or H) and the
amino compound of the general formula VI, the reaction with VI under heating conditions in
the appropriate solvent such as ethanol or acetonitrile may provide either acids of the general
formula IX or decarboxylated compounds of the general formula XXIX. The latter can be

converted into acids of the general formula IX as described above (scheme 5) by bromination



1H), 0.86 (m, 1H), 0.68 (m, phenyl)] - 1H5, 0.62 (m, 1H), 0.45 (m, methylann e ne ri2 0.0)-c- +27.22
>99 7.41-7.32 (m, 2H), 7.25 "'\ ?_ Cyclobutyl-C- (m, 1H), 4.26 (d, J =10.4
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and carbonylation reactions. As also described above, acids of the general formula IX are

readily converted into compounds of the invention.

Scheme 8
R4-R&
LG A
HN._ O
N X
RO-R12
N.
LG Q
o Y

la

5 where one or two of R4-R12 are a Ieaving group (LG) such as but not limited to fluoride,
chloride, bromide, nitro, tertiary amine or iodoarene,
Fluorine-18 labelled compounds of formula Ia can be prepared by substitution of a leaving

group (LG) with fluoride-18 anions as shown in scheme 8.

Scheme ©
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R10 X
3 R10 SN X
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R11 NH2 R4 ~[¥H

R12 O R12 O R30
XXXV b

10 where LG is a leaving group such as but not limited to chloride, bromide or
trifluoromethylsulfonate and R30 is a C2-4 alkyl, where one carbon atom is a ' C-isotope, or
the C2-4 alkyl is substituted with 1-2 **F-isotopes.

Isotope labelled compounds of formula Ib can be prepared by reaction of compounds of
formula XXXIV with isotope labelled alkylating reagents such as compounds of formula Q

15 as shown in scheme 9.



F-o--

(3,4-difluoro- Hz, 1H), 2.48 (m, 1H), phenyl)] ) 2.24 (n, 1H), 2.05-1.72 methylamine

5H) (S)-1-(4-Fluoro- +14.83 98.7

10

15

20
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Scheme 10
R5

R6

R7

R10

where LG is a leaving group such as but not limited to chloride, bromide or
trifluoromethylsulfonate.
Fluorine-18 labelled compounds of formula I¢ can be prepared by substitution of a leaving

group (LG) with fluoride-18 anions as shown in scheme 10.
R5

Scheme 11 RE R4
-R1
R7 A
RO B R&  HN
] ' X, MGG Rg 10
R10 x PAOAC, oo
N Xantphos =
R11 N N.
R120 Y Ri1 @
R12C Y
XXX

le
Carbon-11 labelled compounds of formula Ie can be prepared by the aminocarbonylation

reaction with bromides of the general formula XXX in the presence of amines of the general
tormula XI under an atmosphere of carbon-11 monoxide promoted by a catalyst, for example

palladium acetate — as shown in scheme 11.

Examples

Analytical LC-MS, method A (used in most cases unless noted otherwise); data were
obtained on a Scicx APT 150EX analytical LC/MS system equipped with Applied Biosystems
APII50EX single qaudrupole mass spectrometer and atmospheric pressure photo ionisation
(APPI) ion source, Shimadzu LC10ADvp LC pumps (3X), Shimadzu SPD-M20A photodiode
array detector, SEDERE Sedex 85 - low temperature Evaporative Light Scattering Detector
(EL.SD), Shimadzu CBM-20A system controller, Gilson 215 autosampler and Gilson 864
degasser controlled by Analyst Software. Column: 30 X 4.6 mm Waters Symmetry C18
column with 3.5 pm particle size; Injection Volume: 15 ul.; Column temperature; 60°C;

Solventsystem: A = water/trifluoroacetic acid (100:0.05) and B =



7.53-7.50 (n, 2H), 7.24- phenyl)- 7.19 (n, 2H), 4.21 (dd, J = LL prof;yla[mine 9.2 Hz, 5.6 Hz, 1H),
2.13- 191(n,2H),0.89 (t,J= 7.2 Hz, 3H), C-[(S)-C- +47.25
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water/acetonitrile/trifluoroacetic acid (5:95:0.035); Method: Linear gradient elution with 10%
B to 100% B in 2.4 minutes then with 10% B in 0.4 minutes and with a {low rate of 3.3

ml./minute, The retention times (tg)} are expressed in minutes based on UV-trace at 254 nm.

Analytical LC-MS, method B: data were obtained on a Sciex API300 analytical
5 LC/MS system equipped with Applied Biosystems API300 triple qaudrupole mass

spectrometer with atmospheric pressure photo ionisation (APPI) ion source, Shimadzu
LCI0ADvp LC purnps (3X), Shimadzu SPD-M20A photodiode array detector, Polymer Labs
PL-ELS 2100 - low temperature Evaporative Light Scattering Detector (ELLSD), Shimadzu
SCL10A VP system controller, Gilson 215 autosatupler and Gilson 864 degasser controlled

10 by Analyst Software. Colummn: Symmetry C18 3.5 pm, 4.6 x 30 mm 30 X 4.6 mm; Injection
Volume: 5 pL; Column temperature: 60°C; Solventsystem: A = water/trifluoroacetic acid
{100:0.05) and B = water/acetonitrile/trifluoroacetic acid (5:95:0.035); Method: Linear
gradient elution with 10% B to 100% B in 1.45 minutes then with 10% B in 0.55 minutes and

with a flow rate of 5.5 mL/minute:

15 Time, min.  %B

0.00 10.0
1.45 100.0
1.55 10.0
2.0 10.0

20

The retention times (tg) are expressed in minutes based on UV-trace at 254 nm,

Analytical LC-MS, method C: The same conditions as analytical LC-MS, method A
but with the following modifications: Solvent B: Methanol with 0.035% TFA; Flow: 3.0
ml/min; Gradient: 0.01 mun 17% B (v/v); 0.27 min 28% B; 0.53 min 39% B; 0.80 min 50%
25  B; 1.07 min 59% B; 1.34 min 68% B; 1.60 min 78% B; 1.87 min 86% B; 2.14 min 93% B;
2.38 min 100% B; 2.40 min 17% B; 2.80 min 17% B.

Preparative LC-MS purification was performed on the same Sciex API 150EX systemn
equipped with Gilson 333 and 334 pumps, Shimadzu LC10ADvp pump, Gilson UV/VIS 155
UV detector, Gilson 233XL autosampler, Gilson FC204 fraction, Gilson 506C system
30 interface, Gilson 864 degasser, DIY flowsplitter (approx. 1:1000), and LC Packings Accurate
flowsplitter (1:10.000 @ 140 ml/min). The MS and fraction collector was controlled by



98.9 7.50-7.46 (m, 2H), 7.19- > Cyclopropyl-C- 7.14 (m, 2H), 3.56 (d, J = (47f|uoro: 10.0 Hz, 1H),
1.40-1.31 pheny) (m, 1H), 0.83-0.76 (m, methylamine 1H), 0.67-0.54 (m, 2H),
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Masschrom software (Macintosh PC), the L.C system was controlled by Unipoint software.
For a small scale (<20 mg) purification fractions were collected in 4 ml vials using Symmetry
CI8 5 um, 10 x 50 mm column, injection volume of 0-300 pL, flow rate of 5.7 ml/min and

duration of § min, Gradient:

5 Time, min. %B

0.00 10.0-50.0 (variable, depending on the sarnple}
7.00 100.0

7.10 10.0-50.0

8.00 10.0-50.0

10
LC- High resolution MS was performed on Bruker Daltonics micrOTOF instrument
with electrospray ton source and time-of-flight mass detector,
"H NMR spectra were recorded at 500.13 MHz on a Bruker Avance DRX-3500
instrument at T=303.3 K. C NMR and "°F NMR were recorded on the same instrument.

15  Variable temperature '"H NMR spectra were recorded at 250 MHz on a Bruker Avance DPX-
250 mstrument. Deuterated dimethyl sulfoxide (DMSO-de, 99.8%D) was used as solvent
unless noted otherwise. Tetramethylsilane was used as internal reference standard unless
noted otherwise. Chemical shift values are expressed in ppm-values relative to
tetramethylsilane unless noted otherwise. The following abbreviations or their combinations

20 are used for multiplicity of NMR signals: s = singlet, d = doublet, t = triplet, g = quartet, qui
= quintet, h = heptet, dd = double doublet, ddd = double double doublet, dt = double triplet,
dq = double guartet, tt = triplet of triplets, m = multiplet and br = broad or broad singlet,

Microwave experiments were performed in sealed process vials or reactors using an
Emrys Synthesizer or Emrys Optimizer EXP from Personal Chemistry or a Milestone
25 Microsynth instrument from Milestone. When a reaction was heated in a microwave

instrument, it was cooled to 25°C before the next process step.



0.40-0.31 (m, 1H) WO 2010/028655PCT/DK2009/050237 56 0
27(65)-1-Phenyl-propylcarbamoyl)-methyli-benzoic acid. A mixture of homophthalic anhydride (810
mg, 5 mmol%%pﬂl é -1-phenylpropylamine (676 mg, 5 mmol) in acetonj ﬁgn heated
under mlcrowave{ﬁ?% %Uon at +150C 5for 15 mm. White precipitate was ct((g ctedJ%j }é\?éatlon washed
with heptane and dried in vacuo to give pure title compound in 72% yield (1.065g). Alternatively, to a
stirred solution of homophthalic anhydride (16.2145g, 0.1 mol) in acetonitrile (100 ml) (S)-(-)-1-
phenylpropylamine (13.83 g, 0.102 mol) was added dropwise (exothelinic reaction) and the obtained
reaction mixture was refluxed for 5 naM. It was allowed to cool and the product was 10isolated by
filtration as!’a@méat@gi\ﬁé imer@@ﬁ'@imrless solid 79% yield. LC-MS (m/z) 298.5 (MW); tR = 1.11.
IFINMR (S%EVt\f\Hz D gg cllo 67 (quintet, J=7.3 Hz, 2H), 3.85 (d of AB
system, J w20 Q(a 'BfA sys?ér% fg i zoi% %o {4, J=7.6 Hz, 1H), 7.2 (unres. in,
1H), 7.25-7.34%(m, 5H) 745(t J=7.3 Hz, 1H), 7.8 (d, J=7.8 Hz, 1H), 8.39 (br. d, J=7.7 Hz, 1H, NH). 15
The following cgmpeunds were obtained analogously from corresponding homophthalic anhydrides
general formula XVIII and XI, respectively. The reactions were usually run at room
P roducts were isolated by extraction or filtration and used in the next steps

2-01(S)-Cycl 3¥:1-0- quoro -phenyl)-tnethylj-carbamoylimethyl)-67fluoro-henzoic acid. WO
2010/028655PCT/0K2009/050237 57 LC-MS (m/z) 346.2 (Mt); tit = 1.14. 1H NMR (500 MHz,

DMSO- d6)c)Q13§((1);my11179 ﬁfﬁ{%f%m‘vmégemazlid)g[ﬂylagféﬂ 1H), 3.68 & 3.74 ((éwo d of AB syst)em, J=
15.2 Hz, 2H, CH2), 4,25 (t, J= 85 705 805 z,1H), 7.13 (d, J=8.1 Hz, 1H
7.16-721 (%P“Ziﬁ*’f"?"’é%ﬁoafﬁf €99 e('}l‘?»Y ff—fffé FS g\lii‘}"??%&ft‘b‘f“ EO2H).

(33.2 g, 239 mmol) and potassium carbonate (82 S 2, 597 mmoi) in dimethyl sulfoxide (120
mL} was stirred at +55°C for 16 hours and poured into ice-water mixture (ca, 400 mL), It was
acidified with conc. aq. HCl with caution (CO; evolution) and extracted with ethyl acetate
(600 mb). The organic phase was washed with brine (100 mL) and evaporated to give 55.1 g

10 ofa pale yellow solid that was used in the next step without further purification. 'H NMR
(500 MHz, CDCL): 1.35 (t, J=7.0 Hz, 3H), 4.34 (m, 2H), 5.13 (s, 1H), 7.33 (t, J=8.4 Hz, 1H),
7.57(d, J=7.9 Hz, 1H), 7.33 (dd, }=7.9 Hz, ]=13.9 Hz, 1H).

Z—Carboxymezhylwé—ﬁuofo—benzoic acid.

15 A mixture of 62% sulfuric acid (2:1 conc, HSOy4 in water, 400 m!) and cyano-(2-cyano-3-
fluoro-phenyi)-acetic acid ethyl ester (52.0 g, 224 mmol) was stirred at +150°C overnight (16
hours). The reaction mixture was poured into ice {ca. 500 g) and 10.8 N agq. NaOH (500 ml.)
was added with cooling. The mixture was extracted with ethyl acetate (3 x 500mL) and the
combined organic solution was washed with brine, dried over MgSQ. and evaporated to give

20 40.28 g of crude product that was used in the next step without further purification, The
analytical sample was prepared by recrystallisation from toluene - ethyl acetate. "H NMR
{500 MHz, DMSO-dg): 3.4 (br, COH + Hy0), 3.77 (s, 2H), 7.17 (4, I=7.9 Hz, 1H), 7.2
(overlapping t (unres. dd), 1H), 7.45 (dd, J=7.9 Hz, J=13.9 Hz, 1H), 12.95 (br, CO;H).



5 F 0 2-({[(5)-Cyclobutyl-(3-fluoro-pheny1)-methyli-carbamoy1)-methyl)-61luoro-benzoic acid. LC-MS
(m/z) 360.2 (Mt); tR = 1.31. 2-Chloro-6-NS)-1-phenyl-propylcarbamoy0-methylPbenzoic acid. 10
LC-MS (m/z),33R44MEx tR = 1.19. 1H NMR (500 MHz, DMSO-d6): 0.84t {3 fdZestbhy 1.68
(quintet, J=7.3 Hz, 2H), 3.54 & 3.61 (two d of AB system, J=15.3 Hz, 2H, CH2), 4.67 (q, J=7.5 Hz, 1H),
7.19-7.4 (m, 8H), 8.48 (d, J=8.3 Hz, 1H, NH), 13.64 (br., CO2H). ao 58
2-INS)-Cyclopropyl-phenyl-methyl)-carbattioyli-meshyli-6 7fluoro-benzo c acid. LC-MS (m/z) 328.4
(ME1+); tR =1.12. 52-0[(S)-Cyclopropyl-(3-11uoro-phenyl)-methyll-carbamoylimethyl)-4,6-di
oro-benzoicasi o
2-67(S)-Cyr opyls(37fluoro-phenyl)-methylPcarbamoy1}-methyl)-3,6-difluoro-benzoic acid. WO
2010/028655PCT}0K2009/050237 59
2-0/(S)-Cyclobuty®(3-fluoro-phenyl)-methylpearbamoy1}-methyl)-6-iodo-benzoic acid. Synthesis of
compounds. pf 1, 9enaIah iyl X1

2-Carboxymethyl-6-fluoro-benzoic acid (130 mg, 0.65 mmol) in acetyl chloride (2 ml) was

heated under microwave irradiation at 150°C for 10 min then concentrated in vacuo to give

5 the title product (120 mg, 100% yield). The compound is hydroscopic and slowly

decomposes back to the starting diacid in wet solvents or under moisturised atmosphere. 'H

NMR (500 MHz, DMSO-dg): 4.29 (s, 2H), 7.27 (d, J=7.8 Hz, 1H), 7.34 (dd, J=8.5 Hz, J=11

Hz, 1H), 7.76 (dt, J=5.3 Hz, J=8 Hz, 1H). '

10 The following homophthalic anhydrides were oblained analogously by the described above

3-step procedure from corresponding fluorobenzonitriles and ethyl cyanocacetate:
O

Q
Q
O

8-Chloro-isochroman-1,3-dione.

F O

M
]
@]

15  6,8-Difiuoro-isochroman-1,3-dione.

1 ul
@]
o
@]

5,8-Difluoro-isochroman-1,3-dione.
o]

s

8-lodo--isochroman-1,3-dione.
20

Synthesis of chiral and racemic amines of the general formula XI:



54-Acetyl-3-(S)-1-phenyl-propylamino)-isochromen-1-one. A mixture of
2-[((S)-1-phenyl-propylcarbamoy1)-methyl]benzoic acid (10 g), acetic anhydride (50 ml), and

N,N- dimethm g%lg}e (100 mg) was heated at gentle reflux (TRlax 5}%31%3(@% n and
evaporated in vacuo at +50C to give the title compound as a yellow-brown solid (11.1 g, purity 98% by
NMR). LC-MS (m/z) 322.3 (MH-); tR =1.72.'ll 10NMR (500 MHz, DMSO-d6): 0.89 (t, 1=7.2 Hz, 3H),
1.86-1.97 (m, 2H), 2.56 (s, 3H), 4.95 (q, J= 7,1 Hz53H, CH-NH), 7.26 (t, 1=7.5 Hz, 1H), 7.29 (unres.
m, 1H), 7.36-7.41 (unres m., 3H), 7,71 (t, J=7.5 Hz, 1H), 7.75 (d, 1=8.3 Hz, 1H), 7.98 (d, J=7.8 Hz,
1H), 11.53 (d, J&7.6 Hz, 1H, NH). 13C APT NMR (125 MHz, DMSO0-(4, 6(DMS0-d6)=39.87 ppm):

10.68 (CH3).\3080 (CH2), 31.57 (CH3), 57.01 (CH), 92.44 (C), 114.88 (C), 124.2 (CH), (CH), 124.26
(CH), 15126.85 (CM)2 127.8 (CH), 129.05 (CH), 129.93 (CH), 135.71 (CH), 138.68 (C), 141.86 (C),
158.51 (C), 160.55 (C), 194.82 (C, MeCO0). WO 2010/028655PCT/D1C2009/050237 60 A mixture of

2-(a(S)- cyqﬁpmgpzdw@rﬁw@'%@b@ﬂaﬂz)lﬂn@&hy& carbamoy1l-methyl)-6-fluoro- benzoic acid (12.92 g,
3741 mm é)h %ﬂ acgtlc anh dride 100 mL, x)dW stirred Eth+65C f8r 29 iél] im evaporated in
vacuo (65 i mbarwé %oursﬁo give C”‘t?l’?trci %C%%rﬁrpl un ae§’(ér K'SrSWH BIE" used in the
next step withaidperficBibriNd4. &msgﬁ;yféldlM@@%;ipSyiwhgﬂ%zaﬂéoﬁdLn@Yo 11-INMR). LC-MS
(m/z) 370.1 (MEI); tR = 1.65. 1H NMR (500 MHz, DMSO-d6): 0.45-0.59 (m, 3H), 0.64 (m, 1H), 1.41
(m, 1H), 2.53 (s, 3H), 4.36 (t (unres. dd), 1H), 7.03 (dd, J = 8.3, 10.7 Hz, 1H), 7.12 (dt, J = 1.9, 8.5Hz,
1H), 7.27 (d, J=%0.2 Hz, 1H), 7.3 (d, J=7.8 Hz, 1H), 7.42 (q, J=7.8 Hz, 1H), 7.53 (d, 8.5 Hz, 1H), 7.7

(m 1H) Hz, 1H, NH). 0 10

4-Acetyl-31[(9)- Cm(?u?ﬂuoro phenyl)-methylramino}-87fluoro-isochromen- | -one. LC-MS (nk)
384.4 (Mt); tR = 1.82. 4-Acetyl-8-chloro-3-((S)- 1-phenyl-propylamino)-isochromen-I-one.

152-Chloro @ﬁ(@ﬁj@@ﬁh%ﬁwﬂﬁr’%ﬁéﬁmé %Fﬁ@ﬁfﬂkﬂéﬁ%@vg 4e1G11% g) and acetic anhydride (50

ml) were heategRl-AA36ufRr K& HifHaRd evapgrales 1QGive R Aedhef RewWnoib{rurityca 35%
according to 1H NMR), LC- Mié F)H355 2 (ME).tR = 1.82. Analytically pure sample was prepared by

recrystallisafi§id &fr@?ﬁeﬁﬁ)’ O TN tEIHWél thé)f”@recé’ﬁfﬁp d 1%.41/§) A4 154 Sfellow solid
after eooling it ipenc Eifdioxbaiiny20 aad filfratans i O-ME KM/ 2)p3eRZe{M:iRucid . 82. IHNMR (500

MHz, DMSO- t, J= 74 Hz,.3H ), 9 q CH-NH),
7127:7.33 (Y BPPY RNPETAI SO ) S diot Cov L R S e, 1ty
CH:CY, (1560 mL) was stirred at room temperature overnight. The rcactlon mixture was

filtered and evaporated to give the title compound (39 g, yield 95%), which was used in the

next step without further purification.

©/_~ :

(s 8) {s R)

15

(S)-2-Methyl-2-propanesulfinic acid [(S)-cvclopropvi-(3-fluoro-phenyl)-methylf-amide and
(S)-2-Methyl-2-propanesulfinic acid [(R)-cyclopropyl-(3-fluoro-phenyl)-methyl]-amide.
The title compounds were obtained according to a general described proceduré for 1,2-

20  stercoselective addition of organometallic reagents to sulfinyl imines by D.A, Cogan, G. Liu,
J.A. Ellman, Tetrahedron 1899, 55, 8883,
Procedure A: To anhydrous lithium chloride (1.7 g, 40 mmol) THF (20 ml) was added under
nitrogen followed by slow addition of i-PrMgCl1 (22 mL, 2 M in THF) and the obtamed
mixture was stirred at r.t. overnight. The obtained i-PrMgCl-LiCl solution was added

25  dropwise to a stirred solution of 1-bromo-3-fluorobenzene (5.6 g, 33 mmol} in THF (25 ml}



WO 2010/028655PCT/DIC2009/050237 61
4-Acetyl-3-1((S)-cyclopropyl-phenyl-methyl)-aminor8fiuoro-isochromen-l-one. LC-MS (m/z) 352.6
(MW); tR = L8216l NMR (500 MHz, DMSO-d6): 0.48 (m, 2H), 0.54 (m, 1@1‘9}%%(}%%597 1.39 (m,
1H), 2.53 (s, 3H), 4.39 (t (unres. dd), 1H), 7.04 (dd, J = 8.2, 510.8 Hz, 1H), 7.3 (t, J7.3 Hz, 1H), 7.39 (t,
J=7.6 Hz, 2H), 7.43 (d, J=7.3 Hz, 2H), 7.53 (d, 8.5 Hz, 1H), 7.7 (m, 1H), 11.39 (d, J=7.5 Hz, 1H, NH). 0
4-Acetyl-3-{[(S)-cyclobutyl-(37fluoro-phenyl)-methdramino}-8-iodo-isochromen-1 -one. 0 CN/N---\
C0O21-1 10 (2-0Oxo-pyrrolidin-.1-y1)-acetic acid. A mixture of 2-pyrrolidone (2.66 ml, 34 mmol) and NaH
(60% in oibt A5 gyd3tiSingroet) iv:ddHbr(7 honly. Was stisrad diGtiggas] evalutionceased 30 min).

tert-Butyl 2-hromo 4.45 ml, 30 mmaql) was added and stirred at t.t. overnight,then partitioned
potneen R TA0D i) TS S DAL 00 b e e o o 1) mcetic
acid tgrt-bmyt@bieﬁ(ﬁglg)cfﬁ jwéﬁ disttved e ademfaﬂid §iredlay edtiCome? hquﬂi;c_ah(lsthﬁi) avith gas
evolution QBSe/YE é&iﬁ?e%'&@@%ﬂ{. %J%a%ﬁ'%i&%@%&’%ﬁ’%&@?@h@&ﬁ%ﬁ%&;%.from

2 o 1H NMR

toluene/ethanol to give 2.58 g of the title compound (60% vyield). (500 MHz, DMSO-d6): 1.95
(quintét, IRV H202p])) anpsytraied with A B, 83380 hinbiethtaspiri o tor 20D 18188 Wpim), 2H),
3.91 (s, 2H)d 2L, M5, AR <M 20d Q/0236 0 oREI iRRO/ARRZ3E fdified by column
1-{248-Fluoro-1-ox0-3-((3)-1-phenyl-propylamino)-1H-isochromen-4-y1J-2-oxo-ethyl}- pyrrolidin-2-one.
Toa so|uti@iﬁ(&?@%@%&m&w&ﬁ%alg%@é@ﬁé@éi&fﬁ%e&}%‘td/&%&ywtéwéﬁr@f%% ne
diastereoisomers was resolved by SFC to give the title (S,5)-isomer as the major product (1.5
g, yield 37.5%) and the title (S,R)-isomer (0.16 g, yield: 4.0%).
10 Procedure B: Alternatively, to a suspension of Mg (13.4 g, 0.55 mol) in 50 mL of anhydrous
THF at 50°C a solution of [-bromo-3-fluorcbenzene (89.0 g, 0.50 mol) was added dropwise.
The mixture was stirred for 2 hours at +50°C and then it was added dropwise to a solution of
(S)-2-methyl-2-propanesulfinic acid 1-cyclopropyl-methylideneamide (78.0 g, 0.46 mol) in
100 mL of THF at 50-60°C and stirred for 2 hours. It was quenched with aq. sat. NH4Cl (100
15 ml), water (360 mL), {iltered, and the both solid and filtrate were exiracted with hot ethyl
acetate (600 mL) and evaporated in vacuo. The residue was crystallized from a mixture of
ethyl acetate and petroleum ether (1:1, 200 mL) at -20°C to give 80 g of the title (S,S)-isomer
as a white powder, 66% yield, de 100% according to chiral HPLC. "H NMR (CDCl, 400
MHz, TMS=0 ppm): 7.34-7.28 (m, 1H). 7.16-7.12 (m, 2H), 7.00-6.96 (m, 1H), 3.68 (dd, /=
20 8.8 Hz, 3.2 Hz, 1H), 3.52 (s, IH), 1.42 (s, 9H), 1.15-1.08 (m, 1H)}, 0.84-0.75 (m, 1H), 0.69-
0.61 (m, 1H), 0.55-0.46 (m, 1H), 0.28-0.21 (m, 1H).

o

HC HEN/\V
(S)-(+)-C-[C-Cyelopropyl-C-(3-fluoro-phenyl) [-methylamine hydrochloride
To a saturated solution of HCI in anhydrous dioxane (400 ml) (S)-2-methyl-2-propanesulfinic
25 acid [(S)-cyclopropyl-(3-fluoro-phenyl}-methyl]-amide (80 g, 0.3 mol) was added at 0°C.
After stirring at r.t. for 1 hour, the reaction mixture was evaporated in vacuo. The residue

was washed with anhydrous ether (2x100 ml) and dried in vacuo to give 56 g of the title

compound as a white solid, yield 93%, ee 100% according to chiral HPLC. [a}zo,]j) w= o
52.69 (¢ = 10 mg/mL, CH;OH). 'H NMR (CD;0D, 400 MHz, TMS=0): 7.44-7.39 (m, 1H),



5(40 ml) oxalyl chloride (0.95 ml; 10.9 mmol) and DMF (1 drop) were added with gas evolution
observed. After stirring at r.t. for 1 hour, 2-fluoro-6-K(S)-1-phenyl- propytcarbamoyl)-methylkbenzoic
acid (1.569#2n melkstriethylamine (2.1 ml, 14.9 mmol) and DMAP (85, were added
and stirred at r.t. overnight. It was partitioned between mixture of 0.2 M aq. HCI (100 ml) - brine (100
ml) and ethyl acetate (250 ml), 10washed with water and evaporated to give 1.89 g of crude title
compound used in the next step without further pugification. '11INMR (500 MHz, DMSO-(L, selected
resonances): 4.51 & 4.58 (two d of AB system, J=16.3 Hz, N-CH2-00), 4.99 (q, J= 7.5 Hz, 1H,
CH-NH), 11 317(d9 Jm, 28K Z, 12H, OFHe, 1151), 3.56 (d, J = 10.0 Hz, 1H), 1.37-1.28 (m, 1H}, 0.78-

142-(3-{[( pyl- ‘}I ? | }-8-fluoro-1-oxo-1H-isochromen4-y1)-2-oxo-et
hyli- pyrrol?(glﬂr/?;fj onefﬂTéeégt egé)o poux 3/3v%]s8 té]réé [%arrr}e S)analogously and purified by flash
chromatography

A'Sig-C-MS (m/z) 453.3 (M11+); tR = 1.48. WO
2010/028655PC 09/050237 63 1-(213-1((5)-C:yclopropyl-phenyl- oxo-ethyl)-pyrrolidin-2-one.
The title compound

as prepared methyl)-aminoT8-fluoro-lI-oxo-111-isochromen-4-y1}-2- analogously.

LC-MS (m/z) 435.3 \IH+); tit = 1.41 S
HGl HN

(R)-(—j-C-{C-Cyclopropyvl-C-(3-fluoro-phenyl) [-methviamine hydrochioride.
5 The title compound was prepared according to the above identical procedure from (S)-2-

methyl-2-propanesulfinic acid [(R)-cyclopropyl-(3-fluoro-phenyl}-methyl}-amide (0.16g, 0.6

mmol) to give 0.116 g of the title compound as a white solid. [a]?0,p = - 49.18 (¢ = 10
meg/mL, CH;OH), ee 100%. 'H NMR (CD;0D, 400 MHz, TMS=0): identical with (S)-
enantiomer.

10
The following enantiomerically pure amine hydrochlorides were obtained analogously in
three-step procedure starting from condensation of the corresponding aldehyde with chiral
auxiliary, stereoselctive Grignard addition where the mixture of diasterecisomers was
resolved either by recrystallisation or by chromatography (SFC or column) and the major

15 (8,5)-diastereoisomer was finally converted fo a chiral amine with HCL

methylamine

Structure (HC1 | Chemical name . "H NMR
salt) o) §ﬁ o £ &5| (€D;0D, 400 MHz)
8 EQ Sz
B 82
NH, C-((S)-C- +17.57 ] 95.4 |7.37-7.31 (m, 5H), 4.12 (d,
m Cyelobutyl-C- J=104 Hz, 1H), 2.84-2.75
phenyl}- (m, 1H), 2.21-2.13 {(m,
methylamine 1H), 1.99-1.64 (m, 5H).
NH, C-{(S)-C- ~19.45 [100 |7.48-7.44 (m, 1H), 7.24-
F
‘a: | Cyelobutyl-C-(3- 7.15 (m, 3H), 4.26 (d, J =
fluoro-phenyl)]- 10.4 Hz, 1H), 2.87-2.84

(m, 1H), 2.25-2.24 (m,
1H), 2.05-1.76 (m, 5H).




112-0xo-211-oxo-3-((S)-1-phenyl-propylafnin'o)-ll- sochromen-4-ylrethy1}-pyrrolidin-2- one. The title
compound was prepared analogously. LC-MS (m/z) 405.6 (MI-1); tR = 1.47. 10 Hydrolysis of

compound

2l foimula XXIII into compounds of the general fog /?{é@ﬁyﬁ}s@zg‘foﬂ
2-(1-{j(S)-Cyclopropyl-(3-fluoro-phenyl)-methylTcarbamoy1}-2-oxo-propyl)-6-fluorobenzoic acid.
154-Acetyl-3- {[(S)-cyclopropyl-(3-fluoro-phenyl)-methyl]lamino}-8-fluoro-2-benzopyran-1- one (14.30 g,
38.72 mmol) was dissolved in a mixture of tetrahydgofuran (50 mL) and methanol (50 mL) and placed
on an ice/water bath with stirring. NaOH (I M in ILO, 100 ml) was added and stirring continued for 1

hour. The
reaction
200 ml), fq
washed w

g, yield 97).

purificatiof
tautomers
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LC-MS (m

S pear
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Iligﬂfgby slew
th sat. aq. NaCl| driech{Na2804),

feam, The ci
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e DVROAb) & mixt

J=10.4 Hz, 1H), 1.38 (m,

WEre grépdréd@naldgously:

hour. The
mixture (200 g
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pound (14.65
out further

ire of

10

oic acid.

(3,4-difluoro- 1H), 0.86 (m, 1H), 0.68 (m,
phenyl)]- 1H), 0.62 (m, 1H), 0.45 (m,
methylamine 1H)
‘i’Hz C-[(S)-C- +27.22  1>99 | 7.41-732 (m, 2H), 7.25
Fjg/ YT | Gyclobutyl-C- (m, 1H), 4.26 (d, /= 10.4
P (3,4-difluoro- Hz, 1H), 2.48 (m, 1H),
phenyljf- 2.24 {(m, 1H), 2.05-1.72
methylamine (m, 5H}
e (S)-1-{4-Fluoro- | +14.83 1 98.7 | 7.53-7.50 (m, 2H), 7.24-
F /[i j - phenyl)- 7.19 (m, 210), 4.21 (dd, T =
propylamine 9.2 Hz, 5.6 Hz, 1H), 2.13-
1.91 (m, 2H), 0.89 (t,J=
7.2 Hz, 3H),
N C/(S)-C- +4725 | 98.9 | 7.50-7.46 (m, 2H), 7.19-
Cyeclopropyl-C- 7.14 (m, 2H), 3.56 (d, /=
F (4-fluoro- 10.0 Hz, 1H), 1.40-1.31
phenyl)]- {m, 1H), 0.83-0.76 (m,
methylamine 1H), 0.67-0.54 (m, 2H),

0.40-0.31 (m, 1H)

Synthesis of acid-amides of the general formula XIX:



2-(11[65")-Cyclobutyl-(3-fluoro-pheny1)-inethyli-carbamoy1}-2-oxo-propy1)-6-iodo-benzoic 15acid.
Synthesis of compounds of the general fonnula XXIV and XXV: Compounds of general formula XXIV
obtained anglggpuslysas;described above for compounds of general formpda- i alak@tshigher
temperature (150C, 15 min) and they are usually hydrolyzed to compounds of the general fonmula
XXV without isolation and characterization, so only two 20 examples of compounds XXIV are given
below. WO 2010/028655PCT/D1C2009/050237 6% 0 3-Methyl4-axo4H-isochromene-4-carboxylic
acid ((S)-1-phenyl-propyl)-amide. The title compound was purified by flash chromatography on Si02.
LC-MS (7. 2.1 (M11-); tR =1.27. 11-I NMR (500 MHz, CDCb): 1.03 (t, J7.3 Hz, 3H), 1.91-2.06
(complex @ﬂg), 2.19 (s, 3H), 5.11 (g, J=7.8 Hz, 1H), 7.06 (br. d, J=8.3 Hz, 1H, NH),
7.22-7.33 (m,"3H); 7.36-7.43 (m, 4H), 7.54 (t, I= 7.6 Hz, 1H), 7.95 (d, .1= 7.8 Hz, 1H). 1H NMR (500
MHz, DMSO-do}#9,92Qt, J-= 7,3 Hz, 3H), 1.76 (m, 2H), 2.18 (s, 3H), 4.93 (q, J=8.3 Hz, 1H), 7.21-7.41
(m, 6H), 7.59 (t, J=7|7 Hz, 1H), 7.82 (t, J=7.2 Hz, 1H), 8.17 (d, J=7.8 Hz, 1H), 9.1 (br. d, .1-8.4 Hz, 1H,
NH). 10 F 0 @ ifluoro-3-methyl-1-oxo-1H-isochromene-4-carboxylic acid

j(S)-cyclopropyl:£3 pphenyl)-tnethyll-amide.  The title compound was purified by flash
chromatography on $i02. LC-MS (m/z) 388.4 15(MH); tit = 1.39.

2-0-0x0-1-((S)-1- phenyl propylcarbamoy1)-butyll- ben20|c acid. WO

30[%(%/?218 R . %‘)‘@5 e l d 46“2' I hydride (10
en car 0] 0|ca | 0) nIC an rae
T e e B A S e D e T R R o

ioh at 150C for 20

ml) and 4 amin |ne washe

min and p&@ﬁﬁ@n@dﬂ lwtwé)sn &M{Hﬁmlﬁc)mh)l)am&t deaytdioetdate(LOOMNE) TTddeatrganic 126Er was
washed wih sat, ag. gk ?0“'/99%ﬁ@&é&ﬂ;}%ﬁ‘{?&;%%”&%%%t%ﬂgﬁ& 4Q-.18 dngLftained
residue methanol (25 mI) tra drofurane (25 nit)’and 2M aqg. N ) was added and stirred at

r.t. for 1 houeuThe Brganie volathsanyard refidvedin Vaeie ard tneapielia® ad}ug@édqbﬁlﬂxﬂnth 3M aq.

HC1. The grydend ﬁﬁ@@%ﬁé@@c@@ﬂ@%ﬁ?@%@@%QX&&@H@ 'i‘d{Y'H?!)eé cetate (150 ml) and
used in the next step without further urification. 1H NMR (500 MHz, DM ¢ ). a mixture
phenylpropylamine (13.83 g, 0.102 mol) was added dropw1sc (exothermlc reaction) and the

obtained reaction mixture was refluxed for 5 min. It was allowed to cool and the product was
10 isolated by filiration as above to give 23.4 g of colourless solid, 79% yield. LC-MS (m/z)
298.5 (MH"); tg = 1.11. "H NMR (500 MHz, DMSO-dg): 0.84 (t, J=7.3 Hz, 3H), 1.67
{quintet, J=7.3 Hz, 2H), 3.85 (d of AB system, J=15.1 Hz, 1H), 3.95 (d of AB system, J=15.1
Hz, 1H), 4.66 (q, J=7.6 Hz, 1H), 7.2 (unres. m, 1H), 7.25-7.34 (m, 5H), 7.45 (t, J=7.3 Hz,
1H), 7.8 (d, J=7.8 Hz, 1H), 8.39 (br. d, J=7.7 Hz, IH, NH).
15
The following compounds were obtained analogously from corresponding homophthalic
anhydrides and amines of the general formula XVIIT and X1, respectively. The reactions were
wsually run at room temperature and the products were isolated by extraction or filtration and

used in the next steps without further purification.

HN. O

20 F O
2-(1(S)-Cyelopropyl-(3-fluoro-phenyl)-methyi]-carbamoyi}-methvl)-6-fluoro-benzoic acid.



100f tautomers and diastereoisomers. The following compounds were obtained analogously:
2-Fluoro-612-oxo-1-((S)-1-phenyl-propylcarbamoyl)-propylrbenzoic acid. 15LC-MS (m/z) 358,4 (M1-1);
tR=117. wo a010/028685 PCT/DK2009/050237
2-(11[(S)-Cyclopropyl-(37fluoro-phenyl)-methylrcarbamoy0-2-oxo-propyl)-4,6-difluorobenzoic acid.
20LC-MS (m/z) 406.7 (M1-1+); ta = 1.3. Synthesis of compounds of the general formula XXXIII
(scheme 7): WO 2010/028655PCT/DK2009/050237 67
2-Amino-3-methyl-l-oxo-1,2-dihydro-isoquinoline-4-carboxylic acid ((S)-1-phenyl-propyl)- amide. A
solution of[4-akistyhR4(S)612 ghEHiYl-propylam oy eitfopiHanbMsite d4:3885g nl I4Y, 649mol) and
tert-butyl carbagzat 95 nunal).Jj etonitrile (20 was heate erJpic ve
imaciation QUTISCIO D B LTS L araicn oL bR 1 o HE TRERAR
[3-methyl- #-3%6-44( 85 Hphdhy 7 gtb pdickrbantdif JaH 8o quin ¢link2 &/j-Casddhhic &&id 2eriutyl ester as
a major cosgponglRFh 364N, 60H, ELSR 6% ) AL wap healedhunday icrowave fmadiation
at 180C for total of 30" min’(caution: CO2 gas formation; the reaction 10 mixture was cooled
automatically e times then the excess CO2 was released by puncture before heating continued to
keep the pre e maximum limit of 20 bar). After cooling, the excess CO2 was carefully
removed by-puretu ith needle, then by gentle shaking, then with stirring, then under sonication
(caution: very inten;s;iyes evolution). White precipitate formed, which was filtered, washed with
give pure 15title compound (3.07 g; Yield = 67.9%). LC-MS (m/z) 336.6 (MW);

MRA250 MHz, 70C, DMSO-d6, DMSO-d5=2.5 ppm): 0.96(t, .1=7.3 Hz, Me of Et),

tere&gopic CH2 of Et), 2.38 (s, 3H, Me), 5.0 (g (unres. dt), J(d)=6.8, J(1)=8.1, | H,
CH-NH), 5.82 (brs, 2
(unresolved tdd), §(t)=

K, NH2), 7.27 (tm, J(0=6.7 Hz, J(m) = ca 1.5 Hz, 1H), 7.32-7.49 (m, 6H), 7.61 (t
J=8.1Hz, %ﬂ{m—%ﬁ)fobuqylw(3-ﬂuoro~phenyl)—merhyl]—carbamqyl}»«methyl)»»é;ﬂuom»benzoic acid.

®.1 Hz, J(d)=1 Hz, J(d)<1 Hz, 1H), 8.25 (dd, J=8 Hz, JO.8 Hz, 201H), 8.68 (br. d,

LC-MS (m/z) 360.2 (MH™); tz = 1.31,

OH

Ci O
2-Chloro-6-[((S)-1-phenyl-propvicarbamovlj-methyl]-benzoic acid.

10 LC-MS (m/z) 332.2 (MH™); tr = 119, "H NMR (500 MHz, DMSO-ds): 0.84 (1, }=7.3 Hz,
3H), 1.68 (quintet, J=7.3 Hz, 2H), 3.54 & 3.61 (two d of AB system, J=15.3 Hz, 2H, CH;),
4,67 (q, J=7.5 Hz, 1H), 7.19-7.4 (m, 8H), 8.48 (d, J=8.3 Hz, 1H, NH), 13.64 (br., CO,H).

HN. O

Ci 8

2-Chloro-6-({[(S)-cvclopropyl-(3-fluoro-phenyl)-methyl]-carbamoyl}-methyl)-benzoic acid.



WO 2010/028655PCT/D1C2009/050237 68 2-Amino-8-chloro-3-methyl- 1 -oxo-1,2-dihydra coquina
ne-4-carboxylic acid ((S)-1-phenylpropyl)-amide. LC-MS (m/z) 370.2 (M1-1); tR = 1.2.
52-Amino-8s{ldoyfuiispathyl- 1 -oxo-1,2-dihydro-isoquinoline-4-carboxylic 9&%&69/050237
cyclopropyl-phenyl-methyl)-amide. LC-MS (m/z) 366.5 (MW); tR = 1.1. 2-Amino-
1-ox0-3-(2-oxo-pyrrolidin-hylmethyl)-1,2-dihydro-isoquinoline-4-carboxylic acid
((8)-1-phenyl-propyl)-amide. 10LC-MS (m/z) 419.3§M11+); tR =1.06. H2 0
2-Amino-87fluoro-3-methyl- I -axo-1,2-dihydro-isoquinoline-4-carboxylic acid [(8)-
uoro-phenyl)-methylkamide. LC-MS (m/z) 384.4 (MH+); 1R = 1.15. WO
2909/050237 69 FO
2-Amino-87{ltdro-1-oxo-342-oxo-pyrrolidin-1-ylmethyl)-1,2-dihydro-isoq no le-4- carboxylic acid
[(S)-cyclopropy 1+ -phenyl)-methylpamide, LC-MS (m/z) 467.4 (MH-); tR =1,12. 5F 0
2-Amino-8-fluoro-3-methy1-1-oxo-1,2-dihydro-isoquinoline-4-carboxylic acid [(S)
-phenyl)-methyli-mnide.

OH

2-{1((S)-Cyclopropyl-phenyl-methyl)-carbamoyl]-methyl}-6-fluoro-benzoic acid.
LC-MS (m/z) 328.4 (MH); tr = 1.12.

HN. O
F
OH
F 0

5 2-({{(S)-Cyclopropyl-(3-fluoro-phenyl)-methyl]-carbamoyl}-methyl)-4, 6-difluoro-benzoic

acid.

HN._.O
F..'
fim
F O

2-(1[(S)-Cyclopropyl-(3-fluoro-phenylj-methyi]-carbamoyl}-methylj-3, 6-difluoro-benzoic

acid.



A solution of 241- ft [(S)-cyclobutyl-(3-fluoro-phenyl)-methyl]-carbamoyll-2-oxo-propy1)-6-
fluoro-benzoic acid (2.148 g, 5.351 mmol) and tert-butyl carbazate (1.628 g, 12.32 mmol) in 10
benzene (1Q0Mk) g stirred under reflux for 20 hours. LC-MS indicatedghe formation of (4-
{[(S)-Cyclobutyl-(3-fluoro-phenyl)-methylkcarbamoylf
-8-fluoro-3-methyl-1-oxo-1Hisoquinolin-2-y1)-earbamic acid tert-butyl ester (tR = 1.54, UV 39%, ELSD
80%, nth 398.4 (major), 442.5, 498.7 (MH-0). The $@action mixture was rotovaped. The residue was
dissolved in 1,2-diehloroethane (15 ml) and TFA (15 ml) was added. After 60 min it was 15evaporated,
n sat., ag. NaHCO3 and ethyl acetate, evaporated to give a crude residue of the title

1.24. The f8llowihg compound was prepared analogously: WO 2010/028655PCTIDK2009/050237 70
0 2-Atnino-8-iodo-3methyl-1-oxo-1,2-dihydro-isoquinoline-4-carboxylic acid

was heated to a gentlefreflux during 5 mm and reflux continued for 10 min. It was allowed to cool to r.t.
with formation of crystafline product. It was cooled further on dry ice-EtOH bath, filtered, washed with
cold ethanol (3x15 ml) and 10dried in vacuo (50C, 30 mm) to give 4.600 g of the title compound as a

pink solid. The Steitfatat Wi erapsiated dsdHe plrpre s el Wis aderdiedasith ethanol (20
ml) with fogmation of crystalline product, separated by filfration to give 693 mg more of the title product,
total yield égﬁ%}%?‘ﬁéfh‘?é“&%‘i% Sz%’i&f(%ﬁ?—ﬁ%ﬁ?f%@&& IMR (500 MHz, DMSOd6): 1.41 (t, J-=7.0
Hz, 3H, Me of EY), 2688 (s, 3H, Me), 446 (q, J=7.0 Hz, 2H, CH2 of Et), 157.21 (dd, J 8.5 Hz, 10.7 Hz,
1H, C(7)-H), 7.72Tdt, J(d)=5.9 Hz, J(0=8.3 Hz, 1H, C(6)-H), 8.08 (d, J=8.3 Hz, 1H, C(5)-H). '9F NMR
(470.59 M dd, J= 5.9 Hz, 10.7 Hz). 13C APT (125.76 MHz, DMS0O-d6=39.89 ppm):
14.8 (CH3 H3), 66.79 (CH2), 99.71 (C4), 109.04 (d, J=7.9 Hz, C9), 114.04 (d, 1=20.6
Hz, CH, C7), 12313 (d 8.3 Hz, CH, C5), 136.28 (d, J=10.5 Hz, CH, C6), 137.43 (s, C3=0), 157.22
(d, J=4.3 Hz, C1=9), 20%61.77 (C), 162.19 (d, J=262 Hz, C8), 178.45 (=C-0Et). WO

2010/%2865—%5:5/-95%9—(}% 12}%} %Z‘o?v})lamino)—isochmmen««I ~One.

A mixture of 2-[((S)-1-phenyl-propylcarbamoyl)}-methyl]-benzoic acid (10 g}, acetic

anhydride (50 ml), and N,N-dimethylaminopyridine (100 mg) was heated at gentle reflux
(Twax = +124°C) for 7 min and evaporated in vacuo at +50°C to give the title compound as a
yellow-brown solid (11.1 g, purity 98% by NMR), LC-MS (m/z) 322.3 (MH); tg = 1.72. 'H

10 NMR (500 MHz, DMSO-de): 0.89 (t, J=7.2 Hz, 3H), 1.86-1.97 (m, 2H), 2.56 (s, 3H), 4.95 (g,
J=17.1 Hz, 1H, CH-NH), 7.26 (1, J=7.5 Hz, 1H), 7.29 (unres. m, 1H), 7.36-7.41 (unres m.,
3H), 7.71 (t,J=7.5 Hz, 1H), 7.75 (d, J=8.3 Hz, 1H), 7.98 {d, J=7.8 Hz, 1H), 11.53 (d, J=7.6
Hz, 1H, NH). °C APT NMR (125 MHz, DMSO-ds, 3(DMSO-de)=39.87 ppm): 10.68 (CHs),
30.0 (CHa), 31.57 (CHy), 57.01 (CH), 92.44 (C), 114.88 (C), 124.2 (CH), (CH), 124.26 (CH),

15 126,65 (CH), 127.8 (CH), 129.05 (CH), 129,93 (CH), 135.71 (CH), 138.68 (C), 141.86 (C),
158.51 (C), 160.55 (C), 194.82 (C, MeCO).

4-Acetyl-3-{{(S)-cyclopropyl-(3-fluoro-phenyi)-methyl]-amino }-8-fluoro-isochromen- I -one.



NH 0 0 0 (8-Fluoro-3-methyl-l-oxo-1H-isoquinolin-2-y1)-carbamic acid tert-butyl ester. A suspension of
4-[1-Ethoxy-eth-(E)-ylidene]-8-fluoro-2-benzopyran-1,3-dione (5.25 g, 21.0 mmol), tert-butyl carbazate
(3.43 g, 26.Q b ethanol (25.0 mL, 428 mmol) was heated Sunder rg@moggfdgﬂ%yvith intensive
gas formation. The obtained clear purple solution was allowed to cool to r.t. with formation of white
precipitate, cooled on dry ice - ethanol bath, filtered, washed with cold ethanol (3x10 ml) to give 3.436
g of the pure title product. Supernatant was quench@d with water (200 ml), sat. ag. NaHCO3 (50 ml)
and diisopropy1l ether (ca 20 nil), shaked, then quenched with heptane (100 ml) and sonicated. White
10 precipitatedwas sepafatedcyaoptbis bifbyiensysteny Dyrfittiatiboatd aive ] 4-tcrhgl refiakthe title
product; total vield 63.7% 4 C- m/z) 293.0 (tfraces, MH+), ments; 237.3, 193. ajor, M-Boc),
76,3, 11 U B S o g 0 e B LA R e A R G o o),
1.47 (s, 7.9¢3 (BwrotMoarpantse wgaitarof Bp03° (5, 10. aMan/ B hofuB), 16. 52 she #eC4-H), 7.17 (dd,
1=8.3 Ha. MHEISHLE HaidH ) TRt AOHEnH, G 0% el 8 izad (- F)=4.9
Hz, 1H, C6-H), 9.33 (s, 0.12H, NH of B) , 9.8 (s, 0,88 H, NH of A). 13C APT NMR (125.76 MHz,
dmso-H6=30185 b5 FE 106 (VY e gnim o B )\ 98 B L (BGSoimy) 0B (b8, 168,59 (C4-H,
112.81 (0, SFRAR AT 3RARIS a8 (9317003 (1555 P (61, 13462169, 1=0.9 1z
C6-H), 139.6%\&(_310), 143.96 (C3), 155.39 (NHCOZﬁ 157.88 (d, J=4.5 Hz, C1=0), 161.77 (d, J=262 Hz,
C8- 20F), BENME{R7 B0 WAkiZ)03189. 47 Girre . Tz} Tab? §8a )z ! theiifér AJDL 113734 (unres.
dd, J=10.5/Hg. potpmEen)BY. ME, THMNME, (F5353 K2 307MHz): aihdosibladssignallstoomespagnding to
rotamers g}%ﬁd fh dvi%ol?ﬁgcg%% The following compound was obtained analogously: 25
(8-Fluoro-3- e% yl-1roxd-T 114 molin-2-y1)-propyl-carbamic acid tert-butyl ester WO
2010/028655PCY/@EC2009/050237 72 (4-Bromo-8-fluoro-3-methy1-1

-oxo-Iff-isoquinoli -2-ya])-ca nic acid tert-butyl ester. A solution of

(8-fluoro-3 @ -Toxo=tH-isoquinolin-2-y1)-carbamic acid tert-butyl ester

10
4-Acetyl-3-{[(S)-cvclobutyl-(3-fluoro-phenyvl)-methyl]-amino}-8-fluoro-isochromen- 1 -one.

LC-MS (m/z) 384.4 (MH"); tz = 1.82.

G
I
\N
O
Cl G

4-Acetyl-8-chloro-3-((S)-1-phenyl-propylamino)-isochromen-1-one.

15 2-Chloro-6-[((S)-1-phenyl-propylcarbamoyl)-methyl]-benzoic acid (11.4 g) and
acetic anhydride (50 ml) were heated at 103°C for 60 min and evaporated to give 12.45 g of
brown oil (purity ca 95% according to 'H NMR). LC-MS (tv/z) 355.2 (MH"); tp = 1.82.
Analytically pure sample was prepared by recrystallisation (9 g from 30 ml of hot MeCN) to
give the title compound {(4.41 g} as a pale yellow solid after cooling {dry ice — EtOH bath)

20 and filtration. LC-MS (m/z) 355.2 (MH); tz = 1.82. "H NMR (300 MHz, DMSO-d,): 0.88 (1,
J=7.4 Hz, 3H), 1.92 (m, 2H), 2.5 (s, 3H), 4.92 (g, J=7.3 Hz, 1H, CH-NH), 7.27-7.33 (m, 2H),
7.39 {d (unres. m), J= 4.3 Hz, 4H), 7.59-7.66 (m, 2H), 11.11 (d, J=7.8 Hz, 1H, NH).



5(501.9 mg, 1.717 mmol) and N-bromosuccinimide (366.0 mg, 2.056 mmol) in N,N-
dimethylformamide (5 mL) was stirred at r.t. for 60 min. It was poured into 50 ml ether, washed with
5% aq. NaREOR hwedimes, then with water 3 times, white precipitate forrpgd,mhighw¥as diltered and
washed with ether to give 118 mg of the pure title product. Supernatant gave 490 mg more of the title
product as a colourless solid; total yield 1095.4%.LC-MS (m/z) 271.5 and 273.3 (major fragment,
M-Boc), tR=1.39. IHNMR (500 MHz, CDCI3) 1.51sfhr. s, 9H, tBu), 2.64 (s, 3H, Me), 7.11 (dd, J=8.2
Hz, J=10.6 Hz, 1H, C7H), 3.67 (hr. s, 1H, NH), 7.63 (dt, J(d)=4.95 Hz, J(t)=8.1 Hz, 1H, C6H), 7.68 (d,
J=8.1Hz, 1H, C5K}°9F NMR (470.59 MHz, CFCI3=0 ppm), 4:96 mixture of rotamers, -108.9 (br. s,

0.04F), 109,98 (I 5,0.968) 13C APT NMR (CDC13=77.43 ppm): 20.15 (Me), 28.47 (Bu), 1583.47
(C of tBu), {1374 T), 174.22 (d, J=21.4 Hz, C7H), 122,57 (d, J=4 Hz, C5H), 134.68 (d, J=10.3 Hz,
C6H), 138.3 014269 (s, C), 155.91 (C), 158.42 (C), 161.63 (s, C), 163.74 (s, C). The following

compound was ol d alogously: Br
(4-Bromo-8-fluoro-3-mefthyl-1-oxo-11-1-isoquinolin-2-y1)-propyl-carbamic acid e butyl WO
2010/028653R4 1/ RIGROCDIDHNZS1- 4 BBr Dbl MoBiapios Jiebylataikromen- 1-one.

O brom e T e SO STk Y500 Mt RMSQ i @228 mg, 0.2694

mmol) in trifiudEdacetic(acidiL mi9 wad Kirasd at AHor 39 GhinandigvEporateddio-M8)7-07-2008

12-11-51.wj 2:1 mixture of t esired intermedi :
2-amino- TS R crS & e Lol de ol 1ogve Pl AL B i 27153 2733 and
presumably. itélmifltorGatetyl dexivathde(¢R~7.3 .19, hhfzMAH+ 367.2 & 369.2). Alternatively, deprotection
of BOC group was gyccessfully carried out in conc. HC1 solution in methanol under reflux (5 mm). It
was mixed with 2 ml niethapot, 0.3 ml 20% 10 KOH in water, refluxed for 5 min, allowed to cool and
vt J-The precipitate was filtered to 46.2 mg of pale yellow solid as 4:1 mixture
inds. It was suspended in MeOH (3 ml), acetaldehyde (0.20 mL, 3.6 mmol) was
added, followed b cyanoborohydride (100.0 mg, 1.591 mmol) and acetic acid (0.4 mL, 7
mmol). It was stirféd fo min and diluted with 5% aqg. KOH (10 ml), allowed to stir 15for 20 min and

filtered to give 20 the title product. LC-MS (m/z) 299.4 & 301.4 , tR=1.42. 11-1 NMR (CDC13,
o e S B o R b s K i e ey b5,
2H, Et), 5.89 (1, J=6.8 Hz, 1H, NH), 7.13 (dd, J=8.3, J(HF)=10.9, 1H, C7H), 7.63 (dt, J(d, H-F)=5.05

Hz, 40=8.1Hg, 1H, C6H), 7.74 (d, J=8.3 Hz, 1H, C5H). 13C APT (CDC1]=77.44 ppm): 13.0 (Me of E),

19.95 li
NN
CO,H
10

(2-Oxo-pyrrolidin-1-ylj-acetic acid.

A mixture of 2-pyrrolidone (2.66 ml, 34 mmol) and NaH (60% in oil, 1.25 g, 31.3 mmol} in
THF (75 ml) was stirred until gas evolution ceased (30 min). tert-Butyl 2-bromoacetate (4.45
mi, 30 mmol} was added and stirred at r.t. overnight then partitioned between water (200 mi)
15 and ethy! acetate (200 ml) to give intermediate 2-(oxo-pyrrolidin-1-yl)-acetic acid tert-butyl
ester (5.8 g). It was dissolved in acetic acid (40 ml ) and conc. ag. HCI (6 ml) with gas
evolution observed, After stirring at r.t. for 2 hours it was evaporated and recrystallized from
toluene/ethanol to give 2.58 g of the title compound (60% yietd). "H NMR (500 MHz,
DMSO-dg): 1.95 (quintet, J= 7.7 Hz, 2H), 2.24 (t, J= 8.1 Hz, 2H), 3.38 (m, overalapping with
20 H»O (3.35 ppm), 2H), 3.91 (s, 2H), 12.77 (br., 1 H).



20(Me), 46.26 (CH2), 99.72 (d, J(C-F)=-3.5 Hz, C), 113.78 (d, J(C-F)=21.7 Hz, C7H), 122.24 (d,
J(C-F)=4.1 Hz, C5H), 134.03 (d, J(C-F)=10.2 Hz, C6H), 138.02 (C), 142.16 (C3), 158.7 (d,
J(C-F)=4.6Hz G 4628 (d, J(C-F)=264 Hz, C8F). 19F NMR (CFC1]=0 W)DI&&@[?%&W J=4.5 Hz,
J=10.9 Hz). 0 OH WO 2010/028655PCT/DK2009/050237 74 A stirred suspension o
4-bromo-2-ethylamino-8-fluoro-3-methy1-2H-isoquinolin-1-one (1.526 g, 4.847 mmol), palladium
acetate (108.8 mg, 0.4847 mmol), 4,5-bisdiphenylphosphany1-9,9-dimethy1-9H-xanthene (=Xantphos,
280.5 mg, 0.4847 mmol) and sodium carbonate (1.541 g, 14.54 mmol) in toluene (10 mL) was filled
with carbon morioxide 5to 5 bars (6 times). It was stirred on hot oil bath (122C, P=6 bar) for 19 hours,
allowed to coohatitkthe excess CO was released. It was quenched with 20 ml EtOH, filtered and
partitioned bethg/m;B:l Ether-EtOAc (3 x 100 ml) and 5% ag. NaHCO3 (100 ml). Each organic layer
was washed with;2x5%l 5% ag. NaHCO3. The organic solution contained crude unreacted starting
material (865 ) 'h'\é\eo'r"rrbined ag. solution was acidified with 3M 10ag. HC1(pH=0) at OC, extracted
with ethyl acetate (4x50-ml), each organic layer was washed with sat. aq. NaC1(2x5 ml). The
combined org. so{l)ution\wis dried (Na2S04) and rotovaped to give the pure title compound (190 mg;
yield = 15%) as a dark $olid. LC-MS (rniz) 265.2 (MH+), fragments: 221.4 (M-002), 178.7
(M-002-EtNE;AREAA4- 115 MR A0 M DMSRAA6Y) 8% b At iz, 3H. Me Qfff), 2.51 (s, 3H,
Me (overlapped with 15dmso-d5)), 2.9 (br., 2H, CH2 of Et), 3.4 (very br., H20 + CO2H), 6.18 (br., 1H,
NH), 7.25 (’d’a’?ﬁijg.’(}?r—‘l’f,e;](H-F):ll.7 Hz, 1H, C7H), 7.44 (d, J=8.2 Hz, C5H), 7.74 (dt, J(d, H-F)=5.1
Hz, 1(0=8.2 Hz, 1H C6Hé.19F NMR.(470 MHz, CFC13= :-110.7 .df 1=4.9 Hz, 1=11.5 Hz).
56 APT (198 ORISR S o 4 B ot . 1 FEUILS: 4 G PSFES BP0, 110,45
(s, C),5112(F® 1ty I=B38kiz pGip 10.3318(d,01=R2inbly 267 BIME 20 @dbi{dy 20186 Mith@bd), 134.44 (d,
J=9.9 Hz, C6H),. 135.94 (C), 143.13 (C), 157.79 (d,.J=4.8 Hz, C), .64 (d, J=262 Hz, C8-F), 168.57
(©) The iogTovaset ATk a3 S fnd SAE 4B T bl
2-tert-ButomspsatbohytanyinarsthividresB:methid-{1oxogl 4228ihdrolis dagiindiimed Earboxyfidacid.

mmol) and DMAP (85 mg, 0.1 eq.) were added and stirred at r.t. overnight. It was partitioned
between mixture of 0.2 M aq. HCI (100 ml) — brine (100 ml) and ethy! acetate (250 ml),
10 washed with water and evaporated to give 1.89 g of crude title compound used in the next

step without further purification.

"H NMR (500 MHz, DMSO-dg, selected resonances): 4.51 & 4.58 (two d of AB system,
J=16.3 Hz, N-CH,-CO}, 4.99 {q, J="7.5 Hz, 1H, CH-NH), 11.31 (d, J= 7.9 Hz, 1H, NH).
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1-12-(3-{[(S)-Cyclopropyl-(3-fluoro-phenyl)-methyl] -amino }-8-fluoro- 1 -oxo- 1 H-isochromen-
4-ylj-2-oxo-ethyl[-pyrrolidin-2-one.

:
15

The title compound was prepared analogously and purified by flash chromatography on Si0,.
LC-MS (m/z) 453.3 (MH™); tz = 1.48. '



iIHNBrNIIFOODPp
5(3-Bromoinethy1-4-{j(S)-cyclobutyl-(3-11uoro-phenypanethyll-carbainoy1}-8-fluoro-1-oxo-
IH-isoquinolip-2;y.})- I-carbamic acid tert-butyl ester (4- <
{[(S)-Cyclob%@.zﬁ%/é%?t%%g}/phenyl)-methylkcarbamoyl } -8- fluoro-3-methy -I(-:g%lfftll—?? /s{k(’)oqzaljno
lin-2-y1)-propyl-carbamicacid tert-butyl ester (0.2 g, 0.4 mmol; prepared as described in example 8),
carbon tetrachloride (50 mL), N-bromosuccinimide;§0.072 g, 0.41 10 mmol) and bertzoyl peroxide (10
mg,0.04 mmol) are warmed at 80 C for 2 hours.The reaction mixture was cooled and washed with 10
ml of water. The,organic phase was dried over MgSO4 and was rotovaped to give 0.3 g. crude
product.The ﬁr@éﬁ@t was chromatographed on silica gel with Etac:Hept, 30:70 as eluent to give 0.15
g.the title comﬁqgmd as an oil. WO 2010/028655PCT/DK2009/050237 76 0.15 mg
(3-Bromomethy1’-4-{E(S)- clobutyl-(3-fluoro-phenyl)-methylkcarbamoy11-8-
fluoro-l-ox,@-%l{-%ﬁm; oﬁH-2-y1)-propyl-carbamic acid tert-butyl ester was stirred at room temperature
over night in-2 -F,2-dichloroethane and 2mL trifluoroacetic acid. The reaction mixture was
concentrated in vacue.to'give the title compound. HN" r"20 r Nr, NH, 5F 0
2-Amino-8-fluoro-3-methyl.-l1-oxo-1,2-dihydro-isoquinoline-4-carboxylic acid 3-iodobenzylamide
1-02-13-[((S)-Cyclopropyl-phenyi-methyl)-amino]-8-fluoro- I -oxo-1 H-isochromen-4-yl}-2-
oxo-ethyl)-pyrrolidin-2-one.

The title compound was prepared analogously. LC-MS (m/z) 435.3 (MH"); tp = 1.43,

1-{2-Ox0-2-[ 1-0x0-3-{(S)-1-phenvl-propylamino)-1H-isochromen-4-vi]-ethyl}-pvrrolidin-2-
one.

The title compound was prepared analogousty, LC-MS (m/z) 405.6 (MH"); tg = 1.47.

10 Hydrolysis of compounds of the general formula XXIII into compounds of the general
formula XXV:

g
hgf\ CGSH
£
2-(1-{{(S)-Cyclopropyl-(3-fluoro-phenyl)-methyl]-carbamoyi}-2-oxo-propyl)-6-fluoro-
benzoic acid.

15 4-Acetyl-3-{[(S)-cyclopropyl-(3-fluoro-phenyl}-methyl]-amino } -8-fluoro-2-benzopyran-1-
one {14.30 g, 38.72 mmol) was dissolved in a mixture of tetrahydrofuran (50 ml) and
methanol (50 mL) and placed on an ice/walter bath with stirring. NaOH (1 M in H,O, 100 ml)
was added and stirring continued for [ hour. The cold bath removed and the mixture was

allowed to warm to r.t. (20°C) during 1 hour. The reaction mixtuare was poored into ice-water



[8-Fluoro-4-(3-iodo-benzylcarbamoyl)-3-methyl-1-oxo-1H-isoquinolin-2-yl]-carbamic acid tert-butyl
ester in acetonitrile (prepared as described in example 8) was heated to remove the 10tert-butoxy

carbonyl arQlp Asdesetibed in the synthesis of 2-amino-3-methyl-1-0x0-3@/px2009/050237
dihydro-isoquinoline-4-carboxylic acid ((S)-1-phenyl-propyl)-amide to give the title compound.

Compounds of the invention 15Example 1 hi 2-Cyclopentyl-3-methyl-hoxo-1,2-dihydro-
soquinoline-4-carbox.ylic acid ((S)-1-phenylpropy@amide. A mixture of
4-acety1-34(S)-1-phenyl-propylamino)-isochromen-l-one (60 mg) and 20 cyclopentylamine (0.06 mL)
in acetoninﬂ'amﬁé(mﬂ)gwamheﬂnedoﬂndzed w@ﬁowadéiﬁoacbﬁﬂdﬂ ay JHO0G 166 dd mingd Thearealction

mixture was. ar iti I the organic phase was
absorbed on tn ﬂa romaitog?%p th% e{ﬂ}‘% @égfs@g‘rﬂ%gﬁ’éfésozg? 77 Si02
column, gmmwép@eanee—tbthyﬁm@meumﬁélﬁréﬂngcwéir%? S%Wh nabethwyl eetatdicto give 18 mg
of the tile compaUR:AS & GRIAUHSRS Rld dSIMBIEN B3R DN R 3 9.5 Thesfollowing

compounds were obtalne analogously from corresponding ketene-arninals of the general formula
XXII1 dnd AMETop tiatelaniFoBdRmHRY Br Mkl foriisewt @utomsrs and

2-cyclopropyl-3:methysk-ayo-1,2-dihydro-isoquinoline-4-carboxylic acid ((S)-1-phenyl10
propyp-amide. LC-MS (m/z) 361.5 (ME1'); tR = 1.25.1H NMR (250 MHz, 70C, DMSO-do): 0.8 (m, 2H,
Cp), 0.95 (t, J=7.3 Hz, 3H, Me of Et), 1.19 (m, 2H, Cp), 2.41 (s, 3H, Me), 2.95 (m, 1H, Cp), 4.98 (q
(unresolveddtyp I8 - Sotipodids Gt d e fdie CrlaNEYusly21-7.45 (m, 7H), 7.58 (dt, J(d)=1.3 Hz,

J(t)=7.7 Hz, 1H), 8.18 (dd, J=1.2 Hz, J=8,1 Hz, 1ll), 8.62 (br. D, J=7.9 Hz, 15 NH). O Ic
2-Cyclobutyl thyl 0-1,2-dihydro-isoq oline-4-carboxylic acid ((S)-1-phenylpropyl)-amide.

LC-MS (m/ +); tR = 1.43. WO 2010/028655PCT/D1C2009/050237 78

10 2-(1-{[(S}-Cyclobutyl-(3-fluoro-phenyl)-methvl]-carbamoyl}-2-oxo-propyl)-6-fluoro-benzoic
acid.

LC-MS (nv/z) 402.2 (MH™); tz = 1.36.

HN. 0O

COH
[

2-(1-{[(8)-Cyclobutvi-(3-fluoro-phenyl)-methyl]-carbamoyl}- 2-oxo-propyl)-6-iodo-benzoic
15 acid

Synthesis of compounds of the general formula XXIV and XXV: Compounds of gencral

fornmula XXIV obtained analogously as described above for compounds of general formula

XXT but at higher temperature (150°C, 15 min) and they are usually hydrolyzed to

compounds of the general formula XXV without isolation and characterization, so only two

20 examples of compounds XXIV are given below.



id 2-Cyclohexyl-3-methyl-l-oxo-1,2-dihydro-isoquil oline-4-carboxylic acid (1S)-1-phenylpropy1)-amide.
LC-MS (m/z) 403.1 (MW);tR =1.6.5 ft
3-Methyl-l-o€§I;6%bg%l,gzgﬁ-_%ifluoro-ethylamino)-1,2-dihydro-isoquinoIine-4-czalge(&g%il&)Q'E,?b(ge237
((S)-1-phenyl-propyl)-amide. LC-MS (m/z) 418.8 (MW); tR = 1.45. IFINMR (250 MHz, 70C,
DMSO-do): 0.95 (t, J=7.3 Hz, 3H, Me of Et), 1.72-1.91 (complex m, 2H, CH2 of Et), 2.34 (s, 3H, Me),
3.81 (dq, J(H- 10 F)=10.1 Hz, J=6.0 Hz, NHC1_4263F3), 4.97 (g (unres do, J(t)=8.2 Hz, J(d)=6.9 Hz,
CHNH), 6.74 (1, J=5.9 Hz, 1H, NNH), 7.22-7.43 (m, 6H), 7.47 (t, J=7.6 Hz, 1H), 7.65 (t, 1=7.6 Hz, 1H),

8.25 (d, J=7.8 Hz, 1H), 8.68 (br. d, J=8.5 Hz, 1H, NHCO). 0
3-Methyl-|-ox2z%rjifluoro-ethyo-l,2-dihydro-isoquinoIine-4-earboxyIic acid ((S)-
15J-phenyl-propyl)jamide. WO 2010/028655 LC-MS (m/z) 403.1 (ME); ta = 1.41. HA N Ig 3-Methyl-
1-oxo0-2-piperidihd-A4MH1,2-dihydro-isoq noline-4-carboxylic acid (0)-Iphenyl-propyll-amide. 5LC-MS
(raiz) 404.5 (MW)]IR = 1.63. 0 |h 2-tert-Butylamino-3-methyl-l-oxo-1,2-dihydro- soqumo

ne-4-carboX ((5)-1- phenyl-propyl)-amide.

O
O
3-Methyl-1-oxo-1H-isochromene-4-carboxylic acid ((S)-1-phenyl-propyij-amide.
‘The title compound was purified by flash chromatography on Si0,. LC-MS (m/z) 322.1
(MH"); tg = 1.27. "H NMR (500 MHz, CDCL): 1.03 (t, J=7.3 Hz, 3H), 1.91-2.06 (complex
5  m, 2H, CHy), 2.19 (s, 3H), 5.11 (q, J=7.8 Hz, 1H), 7.06 (br. d, J=8.3 Hz, IH, NH), 7.22-7.33
(m, 3H), 7.36-7.43 (m, 4H), 7.54 (1, J= 7.6 Hz, 1H), 7.95 (d, J= 7.8 Hz, 1H). 'H NMR (500
MHz, DMSO-dg): 0.92 (t, I= 7.3 Hz, 3H), 1.76 (m, 2H), 2.18 (s, 3H), 4.93 (g, J=8.3 Hz, 1H)
7.21-7.41 (m, 6H), 7.59 (t, J=7.7 Hz, 1H), 7.82 (t, J=7.2 Hz, 1H), 8.17 (d, J=7.8 Hz, 1H), 9.1
(br. d, J=8.4 Hz, 1H, NH).

Q A
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O NH
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F

6,8-Difluoro-3-methyl-1-oxo-1 H-isochromene-4-carboxylic acid {(S)-cyclopropyl-(3-fluoro-
phenyl)-methyl]-amide.
The title compound was purified by flash chromatography on SiQ,, LC-MS (m/z) 388.4

15 (MH; tg = 1.39.

CO,H

2-[2-Oxo-1-((S)- I-phenyl-propyicarbamoylj-butyl]-benzoic acid.



The solution of tert-butylhydrazine for the reaction was obtained by shaking often- 10 butylhydrazine
hydrochloride with suspension of anhydrous Na2CO3 in acetonitrile at 50C followed by filtration. The
reaction wag,i9,af,d40% (15 min). LC-MS (m/z) 392.8 (MI-1); tR = 1.55. 'PDKIZ(}{)Q/GSGB?
2-Isopropylamino-3-methyl-hoxo-1,2-dihydro-lIsoquinoline-4-carboxylic aci§ (8)-i15
phenyl-propylEamide. WO 20101028655PCT/DK20091050237 80 Three regioisomers were observed
in the reaction mixture with similar tR values (0.756€.76, and 0.77, HPLC method B; same Rf values
by TLC), including the title product and two regioisomeric benzodiazepines. They were separated by
flash chromateged phiy {40 0fid ((F raadtiony Rpixipy e ahai gl Si0&cd] Loy cde adie it tieptane3sethyl
acetate, prod% s came ouf : %Vﬁin {%8?100 ethyll_ '%t%e, a:lz?h flrrzlactic%p }Na% nIgI sed t?%lf -MS and
only pure fractions were evap%rate e @l%m/%%g . FRX +); (RS 8 7 %met ogaﬁ); 14 (method
A). 111 NMRI¢2 502y 0CABMBALIE) 0.66 ) 32T Sriipaditionmdebefetn 1053, (F861®)Hz, 6H, iPn),
1.72-1.93 (OO ILAL G RIOTED 3833 ME) 82 U UL EgHERS). 4.0 (funes o)
CHNH), 5.91 (d, J=5.1 Hz, 114, NNH), 7:22-7.49 (m, 711), 7.63 (t, 111), 8.24 (d, 10J=8 HZ, 111), 8.68
(br. d,0=7mHrine mdqEe)rateikiz ey diooPipRsgyesidpe ditefurenlddguihb e-4-carboxylic acid
2S)-1-phenulaiapydiraimides b M (0Va) 30HMHIT) Bur ol odPQibka atrt. for 1 hour
2-Buty1-3-methy1l-1-oxo-1,2-dihydro-isoquinoline-4-car OXXI“C acid‘((S)-l-pher_%l-fropylﬁ- amide.
LC-MS (mﬁil)eSe,rg?@NQiaﬂpmﬁ:gq rgqiopeghin vacuo and the pH was adjusted to 1 with 3M ag. HCL
3-Methy1-ZHSunetitbyidiol (@89 thed-ciltydinnised wineknecAeaboaie RRIEA-1r50 mi) and
phenyl-pro‘?s)éll ik ghle_g-st'velzg \gfrgé%))utz? ?u]f'tgeg\ggn 1)datEl§n._l }5~§\/{R (500 MHz, DMSO-de): a mixture

10 oftautomers and diastereoisomers.

The following compounds were obtained analogousty:

HN_ .0
0
CO,H

F

2-Fluoro-6-{2-oxo-1-((S)-1-phenyl-propylcarbamoyl)-propyl]-benzoic acid.
15 LC-MS (m/z) 358.4 (MH); tx = 1.17.

F
HN_ .0

F

o
COH
F

2-(1-{{(S)-Cyclopropyl-(3-fluoro-phenyi)-methyi]-carbamoyl}-2-oxo-propyl)-4, 6-difluoro-
benzoic acid,

20 LC-MS (m/z) 406,7 (MH"); tg = 1.3.

Synthesis of compounds of the general formula XXXIII (scheme 7):



50 in 2-(2-Methoxy-ethyl)-3-methyl-l-oxo-1,2-dihydro soquinoline-4-carboxylic acid
((S)-Iphenyl-propyp-amide. LC-MS (m/z) 379.6 (M1-0; tR = 1.25. 0 10lo

3-Methyl-l-%%ﬁg@5@@édroluran-2-y|methy|)-|,2-dihydro-isoqu noIine-4-c§E}:}%&Qgg%i%237
((5)-1-phenyl-propyl)-amide. LC-MS (m/z) 405.5 (MF1+); tR = 1.31. WO

2010/028655PCT/DK2009/050237 82 0 ip
3-Methyl-lI-oxo-2-penty1-1,2-dihydro4soquinoline-4-tarboxylic acid (65)-1-phenylpropyl)-amide.
LC-MS (m/z) 391.7 (Mi); tR=1.59. 501iq

3-Methyl-2£2~methylsulfanyl-ethyl)-1-oxo-1,2-dihydro-isoquinoline-4-carboxylic acid

((3)-1-phe @n pyl)-amide. LC-MS (na/z) 395.0 (MW); tR = 1.37. 0 10Jr

2-Butyl-3-metHy1-3-0x0-1,2-dihydro-isoquinoline-4-carboxylic acid ((S)-1-phenyl-propyl)- amide.
HMN.__.O

2-Amino-3-methyl-1-oxo-1,2-dihydro-isoquinoline-4-carboxylic acid ((S)-1-phenyl-propyl)-
amide.
A solution of 4-acetyl-3-((S)-1-phenyl-propylamino)-2-benzopyran-1-one (4.330 g, 13.47
5  mmol) and tert-butyl carbazate (1.959 g, 14.82 mmol) in acetonitrile (20 mL) was heated

under microwave irradiation at 140°C for 30 min. LC-MS the formation of the intermediate
[3-methyl-1-0x0-4-((S)-I-phenyl-propylcarbamoyl)- 1 H-isoquinolin-2-yi]-carbamic acid tert-
butyl ester as a major component {{g=1.36, UV 60%, ELSD 95%.}. Then it was heated under
microwave irradiation at 180°C for total of 30 min (caution: CO, gas formation; the reaction

10 mixture was cooled automatically three times then the excess CO, was released by puncture
before heating continued to keep the pressure below the maximum limit of 20 bar). After
cooling, the excess CO, was carefully removed by puncture with needle, then by gentle
shaking, then with stirring, then under sonication (caution: very intensive gas evolution).
White precipitate formed, which was filtered, washed with acetonitrile and water to give pure

15 title compound (3.07 g; Yield = 67.9%). LC-MS (m/z) 336.6 (MH"); tz = 1.04. "H NMR (250
MHz, 70°C, DMSO-ds, DMSO-ds=2.5 ppm): 0.96 (t, J=7.3 Hz, Me of Et), 1.7-1.96 (m, 2H,
diastercotopic CH, of Et), 2.38 (s, 3H, Me), 5.0 (g (unres. dt), J(d)=6.8, J(t)=8.1, 1H, CH-
NH), 5.82 (br. s, 2H, NHy}, 7.27 (tm, J(t)=6.7 Hz, J(m) = ca 1.5 Hz, 1H), 7.32-7.49 (m, 6H),
7.61 (t (unresolved tdd), J(t)=8.1 Hz, J{(d)=1 Hz, I(d)<1 Hz, 1H), 8.25 (dd, J=8 Hz, ]=0.8 Hz,

20 1H), 8.68 (br. d, J=8.1 Hz, IH, NHCO).



Ethoxyamine hydrochloride was used in the condensation in the presence of diisopropylethylamine (1
eg.) at 150C for 15 min. LC-MS (nVz) 365.7 (MW); tR =1.29. 83 FOis
2-Cyc|obutmﬂﬁﬁig&gro-&methyl-l-oxo-l,2-dihydro-isoquinoIine-4-carpg>f)ﬁg%gb%58237
((S)-cyclopropyl-phenyl-methyl)-amide. LC-MS (m/z) 420.6 (MH+); tR = 1.50. 5FO0 It
2-Cyclopentylatnino-87fluoro-3-methyl-1-oxo-1,2-dihydro-isoquinoline-4-carboxylic acid
((N-cyclopropyl-phenyl-methyl)-amide. LC-MS (m/g3434.4 (MI-1-); tR = 1.59. FO 10ha
2-Ethoxy-8-fluoro-3-tnethyl-lI-oxo-1,2-dihydro-isoquinoline-4-carboxylic acid ((S)-
cyclopropyi-ghemylsragibwd) Jamite /-l S, fraliz) 35 .M litke=-14280xB4c LI WS)-1-phenyl-
8-Chloro-2-eth y-3-.91ethyl-|-oxo 2-dihydro-isoquinoline-4-carboxylic acid ((S)-1-
phenyl-pro%)?ﬂ-a(r%rfzde(f'Ethoxyamine hydrochloride was used in the condensation in the presence of
5ditsopropifedifidmine3 70 &d V&t 170€ fot 10 min. LC-MS (nVz) 399.3 (MW"); t = 1.39.

HN_ O

~

N
“NH

2
F O

5 2-Amino-8-fluoro-3-methyl-1-oxo-1,2-dihydro-isoquinoline-4-carboxylic acid ({S)-
cyclopropyl-phenyl-methyl)-amide.

HN. O Q
S é
N.
NH,
0

2-Amino-1-0x0-3-(2-oxo-pyrrolidin-1-yimethyl)- 1, 2-dihydro-isoquinoline-4-carboxylic acid

LC-MS (my/z) 366.5 (MIT); tg = 1.1,

((S)-1-phenyl-propyl)-amide.
10 LC-MS (m/z) 419.7 (MH"; tg = 1.06.

F O
2-Amino-8-fluoro-3-methyl-1-oxo-1, 2-dihvdro-isoguinoline-4-carboxylic acid [(S)-
cyclopropyl-(3-fluoro-phenylj-methyl]-amide.
LC-MS (m/z) 384.4 (MH™); tp = 1.15.



Cl0 Iw 8-Chloro-2-isobutoxy-3-methyl-1-oxo-1,2-dihydro-isoquinoline-4-carboxylic acid
phenyl-propyl) amide 0-iso-Butylhydroxylaminc hydrochloride was used in the condensation in the
presence o %Q)flethylamme (1 eq.) at 170C for 10 min. LC-MS (g& S(Q%QJR 1.61.
CIO Ix 8-Chlo o 3 methyl-l-oxo-2-propoxy-1,2-dihydro-isoquinoline-4- carboxy IC amc(
phenyl-propyl)-amide. 1-(Aminooxy)propane hydrochloride was used in the condensation in the
presence of 15diisopropylethylamine (1 eq.) at 17@¢ for 10 min. LC-MS (m/z) 413.1 (MW); tR = 1.5.
WO 2010/028655PCT/DK2009/050237 85 0 ly 2,3-Dimethyl-lI-oxv-1,2-dihydro-isoqui
oline-4-carboxyis.acid (q)-1-phenyl-propyl)- amide. LC-MS (m/z) 335.4 (WO; tR = 1.16.50/z

2-Isopropyl-3 1,2-dihydro-isoquinoline-4-carboxylic acid ((S)-1-phenylpropyl)-anzide
LC-MS (mfz) 36375 (h 1.37. 0 10laa
2-(2,2-Difluoro- pro ; -0x0-1,2-dihydro-isoquinoline-4-carboxylic acid 02-

1-phenyl-propyl)-amidée. LC-MS ) 399.3 (MF1+); tR = 1.38.
N

2-Amino-8-fluoro-1-oxo-3-(2-oxo-pyrrolidin- { -ylmethyl)- 1, 2-dihydro-isoquinoline-4-
carboxylic acid [(S)-cyclopropyl-(3-fluoro-phenyl}-methyl]-amide.
LC-MS (m/z) 467.4 (MH™); tg = 1,12,

HN_ O

~

N.
NH

2

5 F O

2-Amino-8-fluoro-3-methyl-1-oxo-1, 2-dihydro-isoquinoline-4-carboxylic acid [(S)-
cyelobutyl-(3-fluoro-phenylj-methyl]-amide.
A solution of 2-(1-{[(S)-cyclobutyl-(3-fluoro-phenyl)-methyl}-carbamoyl}-2-oxo-propyl}-6-
flucro-benzoic acid (2.148 g, 5.351 mmol) and tert-butyl carbazate (1.628 g, 12.32 mmol) in

10 benzene (100 mL) was stirred under reflux for 20 hours, LC-MS indicated the formation of
{(4-{[(S)-Cyclobutyl-(3-fluoro-phenyl}-methyl]-carbamoy! } -8-fluoro-3-methyt-1-ox0-1 H-
isoquinolin-2-yl)-carbamic acid tert-butyl ester (tg = 1.54, UV 39%, ELSD 80%, m/z 398.4
(major), 442.5, 498.7 (MH+)). The reaction mixture was rotovaped. The residuc was
dissolved m 1,2-dichlorocthane (15 ml) and TFA (15 ml) was added. After 60 min it was

15 evaporated, partitioned between sat. aq. NaHCO; and ethyl acetate, evaporated to give a
crude residue of the title compound (1.7 g) that was used in the next step without purification.
LC-MS (m/z) 398.0 (MH"), tg = 1.24.

The following compound was prepared analogously:



WO 20101028655 Example 2 H 0 2a
2-Ethylamino-3-methyl-I-oxo-1,2-dihydro-isoquinoline-4-carboxylic acid ((S)-1-phenylpropy1)-amide.
5To a mixt ~-amino-3-methyl-1-oxo-1,2-dihydro-isoquinoline-4-carbgxyli ' -1-
phenyl-progyﬂ?{g%%ge&é(gm g, 9.06 mmol) and sodium cyanoborohydridegg)f(ll)%%?ﬁ%é%ln%noI) in
methanol (25 mL), acetaldehyde (2.00 mL, 35.6 mmol) was added followed by dropwise addition of
acetic acid (2.5 mL, 44 mmol) (caution: exothermig({reaction with gas evolution). The obtained clear
colorless solution was stirred at r.t. for 30 min. More sodium 10eyanoborohydride (1 g), acetaldehyde

Withr 1,2-dichloroethane and flash chromatographed with gradient 20% to 50%
Nhe title product came out with 40-50% ethyl acetate to give 2.73 g of

s evgporatign and drying in high vacuo at 60C for 2 hours. LC-MS (m/z) 364.6
(M11+); tR = 1.33.|LC-dnigh res. MS: calculated for C22H26N302 (MIF) 364.2020, found 20

364.2006.1H NMR (250 MHz, 70C, DMSO-d6, PMSO-d5=2.5 ppm). 0.96 (t, J=7,3 Hz, 3H, Me of Et),
1.13 (t, J= .‘é’ilff?ﬁ(a‘? é%’ffﬁf{m?qi;ﬂf@résa%fy ?ﬂ?@ﬁ?ﬁ%%@tﬁ?%%@%ﬁ%ﬁ% Nr)° %%bimet, 3=71
Hz, 21-1, GHR .o ENE) b Rtip {naresiedt), J=6.8 Hz, J=8.2 Hz, 1H, CHNHCO), 6.05 (t, J=6.6 Hz, 1H,
NHEY), 7.27 (m, 1H), 7.31-7.5 (m, 5H), 7.62 (m, 1H), 8.26 (d, J=8 Hz, 1H, C8-H), 8.68 (hr. d, J=8.1 Hz,
1H). 13C APT ({L25 MHz, 25C, DM80- 25d6=39.88 ppm): 11.65 (CHS3 of Et), 12.99 (CH3 of NHEt),
16.55 (br, CH3¥-29:58 (CH2 of Et), 44.99 (CH2 of NHEt), 55.29 (CHNHCO), 114.3 (C), 123.73 (br,
CH), 123.82 (C), 126.4 WO 20101028655PCT/DIC20091050237 87 (CH), 126.93 (CH of Ph), 127.21
7128.64 (CH of Ph), 132.89 (br, CH), 134.3 (C), 139.21 (C3), 143.92 (Cl of Ph),
.22 (CONH). The following compounds were obtained analogously by reductive
alkylat ion wi rresponding aldehyde: 0 26
3-Methyl-I-oxo-2-propylamino-1,2-dihydro-isoquinotne-4-carbarylic acid ((S)-1-phenylpropyl)-amide.
LC-MS (m#z) BB MR andfed-fluoro-isochroman-1, 3-dione.

A suspension of 8-fluoro-isochroman-1,3-dione (7.125 g, 39.55 mmol) and triethyl

orthoacetate (50.0 mL, 273 mmol) was heated to a gentle reflux during 5 min and refiux
continued for 10 min. It was allowed to cool to r.t, with formation of crystalline product. It
was cooled further on dry ice-EtOH bath, filtered, washed with cold ethanol (3x15 ml) and

10 dried in vacuo (50°C, 30 min} to give 4.600 g of the title compound as a pink solid. The
supernatant was evaporated and the purple o1l residue was quenched with ethanol (20 ml)
with formation of crystalline product, separated by filtration to give 693 mg more of the title
product, total vield 53.5%. LC-MS (m/z) 251.2 (MH"), tz=1.05. "H NMR (500 MHz, DMSO-
de): 1.41 (t, J=7.0 Hz, 3H, Me of Et), 2.68 (s, 3H, Me}, 4.46 (q, J=7.0 Hz, 2H, CH, of Et),

15 7.21{dd, J=8.5Hz, 10.7 Hz, 1H, C(7)-H), 7.72 (dt, I{d)=5.9 Hz, J(1)=8.3 Hz, 1H, C(6)-H),
8.08 (d, 1=8.3 Hz, 1H, C(5)-H). “F NMR (470.59 MHz): -110.2 ppm (dd, J= 5.9 Hz, 10.7
Hz), “C APT (125.76 MHz, DMSO0-d¢=39.89 ppm): 14.8 (CH; of Ef), 17.97 (CHs), 66.79
(CHy), 99.71 (C4), 109.04 (d, J=7.9 Hz, C9), 114.04 (d, J=20.6 Hz, CH, C7), 123,43 (d, J=3.3
Hz, CH, C5), 136.28 (d, J=10.5 Hz, CH, C6}), 137.43 (s, C3=0), 157.22 (d, J=4.3 Hz, C1=0),

20 161.77(C), 162.19 (d, J=262 He, C8), 178.45 (=C-OEY).



10 2c 2-Butylamino-3-fnethy1-1-oxo-1,2-dihydro-isoquinoline-4-ca boxylic acid”
((S)-1-phenylpropyl)-amide. LC-MS (m/z) 392.8 (MH-); tR = 1.59. 152d

2-Isobutylamina:3- 1-1-o0xo0-1,2-dihydro-tsoqut oline-4-carboxylic a&%?%/)é-
phenyl-pro;{y ?lgoimo?ad%g%vo 2010/028655PCT/DK20091050237 88 LC-MS (m/2) 3627 (MH); tR =
1.59. 2e 2-(2,2-Ditnethyl-propylaming)-3-methyl-1-oxo 2-dihydro-tsoquino ne-4-carbaxylic acid

((S)-1-phenyl-propyl)-amide. 5 LC-MS (m/z) 40678 (MW); tR = 1.69. 2f
2-(Cyclopropylmethyl-amino)-3-methyl-l-oxo-1,2-d hydro-isoq iline-4-carboxylic acid

((S)-1-phenyrpropyl)yamide. LC-MS (m/z) 390.6 (MF1+); tR = 1.47. 100 2g
2-(2,2-Dime propylamino)-3-methyl-1-oxo-1,2-dihydro-isoquinoline-4-carboxylic acid
((9)-1-phenytsprop O-“j\mide. LC-MS (m/z) 406.9 (Min; tR = 1.69. 89

F O

O O

X
(8-Fluoro-3-methyl-1-oxo-1 H-isoquinolin-2-yl)-carbamic acid tert-butyl ester.
A suspension of 4-[1-Ethoxy-eth-(E)-ylidene]-8-fluoro-2-benzopyran-1,3-dione (5.25 g, 21.0
mmol), tert-butyl carbazate (3.43 g, 26.0 mmol) in ethanol (25.0 mL, 428 mmol) was heated
5 under reflux for 30 min with intensive gas formation. The obtained clear purple solution was

allowed to cool to r.t. with formation of white precipitate, cooled on dry ice — ethanol bath,
filtered, washed with cold ethanol (3x10 ml) to give 3.436 g of the pure title product.
Supernatant was quenched with water (200 ml), sat. aq. NaHCO; (50 ml} and diisopropyl
ether (ca 20 ml), shaked, then quenched with heptane (100 ml} and sonicated. White

10} precipitated was separated from this bilayer system by filtration to give 470 mg more of the
title product; total yield 63.7%. LC-MS (m/z) 293.0 (traces, MH+), fragments: 237.3, 193.2
(major, M-Boc}, 176.3. . "H NMR (500 MHz, DMSO-d¢), 88:12 mixture of rotamers A and
B: 1.29 (s, 1.1 H, tBu of B), 1.47 (5, 7.9 H, (Bu of A), 2.21 (s, 2.6H, Me of A), 2.21 (s, 0.4H,
Me of B), 6.52 (s, IH, C4-H), 7.17 (dd, J=8.3 Hz, J(H-F)=11.6 Hz, 1H, C7-H), 7.36 (d, ]=7.9

15  Hz, 1H, C5-H), 7.68 (dt, J=7.8 Hz, J(H-F)=4.9 He, 1H, C6-H), 9.33 (5, 0.12H, NH of B}, 9.8
(s, 0.88 H, NH of A). °C APT NMR (125.76 MHz, dmso-d6=39.89 ppm): 18.96 (Me), 27.99
(tBu of B), 28.31 (tBu of A), 80.98 (C of tBu), 103.59 (C4-H), 112.81 {(d, J=20.9 Hz, C7-H),
113.25 (d, J=5 Hz, C9), 122.03 (d, J=3.5 Hz, C5-H), 134.62 (d, J=9.9 Hz, C6-H), 139.64
(C10), 143.96 (C3), 155.39 (NHCOy), 157.88 (d, J=4.5 Hz, C1=0), 161.77 (d, J=262 Hz, C8-

20 F). ”F NMR (470.59 MHz): -111.47 (unres. dd, J=11 Hz, J<4 Hz, rotamer A), -111.35
(unres. dd, J=10.5 Hz, rotamer B). VT "H NMR (T=353 K, 250 MHz): all doulbled signalls

corresponding to rotamers A and B have coalesced.

The following compound was obtained analogously:

=
w/\/
F 8] O)\O

25 <

(8-Fluoro-3-methyl-1-oxo-1 H-isoquinolin-2-plj-propvi-carbamic acid tert-buiyl ester



Cl0 211 8-Chloro-2-ethylamino-3-methyl-l-oxo-1,2-dihydro-isoquinoline-4-carboxylic acid ((S)-
1-phenyl-propyl)-amide. LC-MS (m/z) 398.0 (ME); tR = 1.46. 5F0 21
2-Ethylaming:-8- -3-methyl-l-oxo-1,2-dihydro-isoquinoline-4-carboxyli i o
cyclopropy@ﬁe%&@?gggﬁ%-amide. LC-MS (m/z) 394.4 (M1-1); tR = 1.41. ggﬁmgmaﬂwf
8-Fluoro-2-isobtitylamino-3-methyl-I-oxo-1,2-dihydro-isoquinoline-4-carboxylic acid
((S)-cyclopropyl-phenyl-methyl)-amide. LC-MS (m#z) 4214 (M1-); tR = 1.59. WO
2010/028655PCT/0K2009/050237 90 2k
8-Fluoro-3-Inethyl-1-o0xo-2-propylamino4,2-dihydro-isoquinoline-4-carboxylic acid ((5)-
cyclopropyl-pheny-methyl)-amide. LC-MS (m/z) 408.6 (MH+); tR = 1.52. 5CI0 21
8-Chloro-3-methylL-1-0x0-2-propylamino-1,2-dihydro-isoqu noline-4-carboxy c acid ((S)-
J-ainjde. LC-MS (m/z) 412.3 (M1-1-); tR = 1.58. 10 2m

dmipnp-3-methyl-1 oxo-1,2-dihydro-isoquinoline-4-carboxylic acid
1())-gr1\1(i}de. LC-MS (m/z) 426.3 (MW); tR = 1.69.

0)-1-phenyl-prop

(4-Bromo-8-fluoro-3-methyi-1-oxo- | H-isoquinolin-2-yl}-carbamic acid tert-butyl ester.
A solution of (8-fluoro-3-methyl-1-oxo-1H-isoquinolin-2-yl}-carbamic acid tert-butyl ester
5 (501.9 mg, 1.717 numol} and N-bromosuccinimide (366.0 mg, 2.056 mmol) in N,N-

dimethylformamide (5 mL) was stirred at r.t. for 60 min. It was poured into 50 ml ether,
washed with 5% aq. NaHCOs two times, then with water 3 times, white precipitate formed,
which was filtered and washed with ether to give 118 mg of the pure title product.
Supernatant gave 490 mg more of the title product as a colourless solid; total yield

10 95.4%.LC-MS (m/z) 271.5 and 273.3 (major fragment, M-Boc), tz=1.39. "H NMR (500
MHz, CDCl) 1.51 (br. s, 9H, tBu), 2.64 (s, 3H, Me), 7.11 (dd, J=8.2 Hz, J=10.6 Hz, 1H,
C7H), 3.67 (br. s, 1H, NH}, 7.63 (dt, J{(d)=4.95 Hz, J{f)=8.1 Hz, 1H, C6H), 7.68 (¢, J=8.1Hz,
1H, C5H). "°F NMR (470.59 MHz, CFCI3=0 ppm), 4:96 mixture of rotamers, -108.9 (br. s,
0.04F), -109.98 (br. 5, 0.96F). *C APT NMR (CDCI3=77.43 ppm): 20.15 (Me), 28.47 (tBu),

15 8347 (CoftBu), 113,44 (C), 114.24 (d, J=21.4 Hz, CTH), 122.57 (d, J=4 Hz, C5H), 134.68
(d, J=10.3 Hz, C6H), 138.31 (s, C), 142.69 (s, C), 155.91 (C), 158.42 (C), 161.63 (5, C),
163.74 (s, C).

The following compound was obtained analogously:
Br

" <

(4-Bromo-8-fluoro-3-methyl- 1-oxo-1 H-isoquinolin-2-yl)-propyi-carbamic acid tert-butyl

ester



91 02n 2-Ethylamino-I-oxo-3-(2-oxo-pyrroIidin-hy]méthyl)-l,2-dihydro-isoq oline-4- carboxylic acid
(c'S)-1-phenyl-propyO-amide. LC-MS (m/z) 447.7 (MH+); tR = 1.22. 50 20

1-0x0-3-(2 [-ylmethyl)-2-propylamino-1,2-dihydro-isop oline: i id
((S)-1- phen%?%pr%ég@%gégmde LC-MS (m/z) 461.6 (MH+); tR=1.32. 0 10 %T%%%SC‘}E&

2-Ethylamino-87fluoro-3-methyl14-oxo-1,2-dihydro-isoquinoline-4- carboxyllc acid [(S)-
cyclopropyl-(3-fluoro-phenyl)-methylPamide. LC-M8 (m/z) 412.4 (MEV); tR = 1.38. WO
2010/028655PCT/D1C2009/050237 92 2q
8-Fluoro-3-methyl&-oxo-2-propylanzino-1,2-dihydro-isoquinoline-4-carboxylic acid [(S)-

4-Bromo-2-ethylamino-8-fluoro-3-methyi-2 H-isoquinolin- I -one.
A solution of (4-bromo-8-fluoro-3-methyl-1-oxo-1H-isoquinolin-2-yl)-carbamic acid tert-
butyl ester (100.0 mg, 0.2694 mmol) in trifluoroacetic acid (1 mL) was stirrred at r.i. for 40
5  min and evaporated. LC-MS 07-07-2008 12-11-51.wiff: ca 2:1 mixture of the desired

intermediate 2-amino-4-bromo-8-fluoro-3-methyl-2H-isoquinolin-1-one [B] (tR=1.01, m/z
MU 271.3 & 273.3) and presumably its trifluoroacetyl derivative (g = 1.19, m/z MH+ 3672
& 369.2). Alternatively, deprotection of BOC group was successfully carried out in cone.
HCI solution in methanol under reflux (5 min). It was mixed with 2 ml methanol, 0.3 mi 20%

10 KOH in watcr, refluxed for 5 min, allowed to cool and quenched with water (3 ml). The
precipitate was filtered to 46.2 mg of pale yellow solid as 4:1 mixture of the above
compounds. It was suspended in MeOH (3 ml)}, acetaldehyde (0.20 mL, 3.6 mmol) was
added, followed by sodium cyanoborohydside (100.0 mg, 1.591 mmol) and acetic acid (0.4
ml., 7 mmol). It was stirred for 90 min and diluted with 5% aq. KOH (10 ml), allowed to stir

15 for 20 min and filtered to give 20 mg of the title product. LC-MS (m/z) 299.4 & 301.4
(MH™), t(r=1.42, "TH NMR (CDCL, TMS=0 ppm): 1.21 (t, J=7.2 Hz, 3H, Et), 2.77
(overlapping s, 3H, Me), 2.68-3.2 (overlapping very br. d, 2H, Et), 5.89 (t, J=6.8 Hz, 1H,
NH), 7.13 (dd, J=8.3, {HF)=10.9, 1H, C7H)}, 7.63 (dt, J(d, H-F)=5.05 He, J(t)=8,1Hz, 1H,
C6H), 7.74 (d, J=8.3 Hz, 1H, CSH). C APT (CDCL=77.44 ppm): 13.0 (Me of Et), 19.95

20 (Me), 46.26 (CHa), 99.72 (d, J(C-F)=3.5 Hz, ), 113.78 (d, J(C-F)=21.7 Hz, C7H), 122.24 (4,
HC-Fy=4.1 Hz, C5H), 134.03 (d, J(C-F)=10.2 Hz, C6H), 138.02 (C), 142.16 (C3), 158.7 (d,
J(C-Fy=4.6Hz, C), 162.56 (d, J(C-F)=264 Hz, C8F). "F NMR (CFChL=0 ppm): -110.92 (dd,

=4.5 Hz, 1=10.9 Hz).
O OH

25 2-Eihylamino-8-fluoro-3-methyi-1-oxo-1,2-dihydro-isoquinoline-4-carboxylic acid.



10 2s 2-Ethylamino-87’f|uoro-3-methyl-1-oxo-1,2-dihydro-isoquino|m ne-4-carboxylic acid [(SF
cyclobutyl-(3-fluoro-phenyl)-methylpamide. LC-MS (m/z) 426.3 (MH); tR = 1.47. LC-High Resolution
MS calc. for24438642N302 426.1988 (M1-0, found 426.1980. WO PCT/DK2009/050237
2010/028655PCT/DK2009/050237 93 F 0 21 2-Ethylamino-8-fluoro-3-methyl-lI-oxo-1,2-dihydro-isoq
inoline-4-carboxylic acid (652-1- phenyl-propyl)-amide. LC-MS (m/z) 382.4 (MH+); tR = 1.26. 5 2u
8-Fluoro-3-methyl-2-methylamino-1-oxo-1,2-dihydf@-isoquinoline-4-carboxyhc acid ((8)-
cyclopropyl-phenyl-methyl)-amide LC-MS (m/z) 380.4 (MH7); tR = 1.17. F 0 102v
8-Fluoro-3Arethyd s2spraktiyhant hdrboxa? 1s2xdilnye Ssbguind linetd-baEbasogidratia- [(B)e
cyclopropy@-(gél oy %1 n %-me lfgv mig‘e‘mlé i%’%(&p/zb% 3 TQ}AET )4 R =1.21. WO
2010/02865 %mcl% o%gg s 3794 oW b G0 ARG 1 SR
2-Ethylamihiotgitipios 8hazeltii-timethy Potipdtbeisoufaoiriesd BHrborglio - 484d 6821 and
cyclopropylgfifiyessphany PIne thvlpainide hGaNh e/ Adi2 M Wie dR ideddon TBnoxide
5 to 5bars (6 times). It was stirred on hot oil bath (122°C, P=6 bar) for 19 hours, allowed to
cool and the excess CO was released. It was quenched with 20 ml EtOH, filtered and
partitioned between 3:1 Ether-EtOAc (3 x 100 mi) and 5% aq. NaHCO; (100 ml). Each
organic layer was washed with 2x5 ml 5% ag. NaHCO;. The organic solution contained
crude unreacted starting material (865 mg). The combined aq. solution was acidified with 3M
10 aq. HCI (pH=0) at 0°C, extracted with ethyl acetate (4x50 ml), cach organic layer was
washed with sat. ag. NaCl (2x5 ml}). The combined org. solution was dried (Na,SO4) and
rotovaped to give the pure title compound (190 mg; yield = 15%) as a dark solid. LC-MS
(m/z) 265.2 (MH+), fragments: 221.4 (M-CO»), 178.7 (M-CO»-EfNH); tz=0.74. "H NMR
(500 MHz, DMSO-dg): 1.09 (1, J=7.2 Hz, 3H, Me of Et), 2.51 (s, 3H, Me (overlapped with
15 dmso-d3)), 2.9 (br.,, 2H, CH; of Et), 3.4 (very br., HO + CO.H), 6.18 (br., 1H, NH), 7.25
(dd, J=8.0 Hz, J(H-F)=11.7 Hz, 1H, C7H), 7.44 (d, J=8.2 Hz, C5H), 7.74 (dt, J(d, H-F)=5.1
Hz, J(ty=8.2 Hz, 1H, C6H). 'F NMR (470 MHz, CFCL=0 ppm): -110.78 (dd, J=4.9 Hz,
J=11.5 Hz). "C APT (125 MHz, DMSO-ds=39.87 ppm}): 12.89 (Me of Et), 17.18 (Me), 44.69
(CH; of Et}, 110.46 (s, C), 112,76 (d, I=5.8Hz, C), 113.18 (d, J=21 Hz, C7H), 120.01 (d,
20 J=3.6 Hz, C5H), 134.44 (d, J=9.9 Hz, C6H), 135.94 (C), 143.13 (C), 157.79 (d, J=4.8 Hz, C),

161.64 (d, =262 Hz, C8-F), 168.57 (C).

The following compounds were obtained analogously:
(@] QH
R
N\N/\/
F
5 O)j<
25 2-(tert-Butoxycarbonyl-propyl-amino)-8-fluoro-3-methyl- 1-oxo-1, 2-dihydro-isoquinoline-4-

carboxylic acid



2x 8-Fluoro-3-methyl-2-inethylamino-1-oxo-1,2-dihydro-isoquinoline-4-carboxylic acid 1(5)-
cyclopropyl-(3,4-difluoro-phenyl)-methylPamide. LC-MS (m/z) 416.3 (MW); tR = 1.26. 102y
2-Ethylaining:8- -3:methyl-1-oxo-1,2-dihydro-isoquinoline-4-carboxy Fgg 2
cyclopropy?%&iﬂg%%?gﬁ:henyl)-methylPamide. LC-MS (m/z) 430.3 (MIT%E':{; :ﬁ%%gf(.}s%sé
2010/028655PCT/0K2009/050237 95 F 0 2z
8-Fluoro-3-methy1l-2-tnethylamino-l-oxo-1,2-dihydra-isoquinoline-4-carboxylic acid [(S)-
cyclobutyl-(3,4-difluoro-phenyl)-methylramide LC-MS (m/z) 430.4 (MH+); tR =1.39.5 2aa
2-Ethylamino-8yofti 3-methyl-l-oxo ,2-dihydro-isoquino e-4-carboxylic acid [(S)-
cyclobutyl-(3,4-difluoro-phenyl)-methylramide. LC-MS (m/z) 444.5 (MIT); tR = 1.5. 10 2ab
8-lodo-3-mgthyirhoxp-2-propylamino-1,2-dihydro-isoquinoline-4-carboxylic acid [(S)-
cyclobutyl-(3z o-phenyl)-methylramide. LC-MS (method C) (m/z) 548.4 (MW); tR = 1.86.
PO A

o O

2-tert-Butoxycarbonviamino-8-fluoro-3-methyl- 1-oxo-1, 2-dihydro-isoguinoline-4-carboxylic acid.

HN. .0

/‘//‘q\\\ T \\\\‘\if/\‘ Br

gi\fy\F/&l'\N/'—\\\//
oo

0" o

BN

5 (3-Bromomethyi-4-{{(S})-cyciobutyl-(3-fluoro-phenyl)-methyl]-carbamoyl}-8-fluoro-1-oxo-
1H-isoquinolin-2-yl)-propyl-carbamic acid tert-butyl ester
(4-{{(S)-Cyclobutyl-(3-fluoro-phenyl)-methyl}-carbamoyl} -8-fluoro-3-methyl-1-oxo- 1 H-
isoquinolin-2-ylj-propyl-carbamicacid tert-butyl ester (0.2 g, 0.4 mmol; prepared as
described in example 8), carbon tetrachloride (50 mL), N-bromosuccinimide (0.072 g, 0.41

10 mmol) and benzoyl peroxide (10 mg,0.04 mmol) are warmed at 80 °C for 2 hours.The
reaction mixture was cooled and washed with 10 ml of water. The organic phase was dried
over MgSO4 and was rotovaped to give 0.3 g. crude product. The product was
chromatographed on silica gel with Etac:Hept, 30:70 as cluent to give 0.15 g.the title
compound as an oil,

15
3-Bromomethyl-8-fluoro-1-oxo-2-propylamine-1, 2-dihydro-isoquinoline-4-carboxylic acid
[(S)-cyclobutyl-(3-fluoro-phenyl)-methyl]-amide



WO 2010/028655PCT/DK2009/050237 96 HN 0 H F 0 2ac
8-Fluoro-3-methyl-I-oxo-2-propylamino-1,2-dihydro-isoquinoline-4-carboxylic acid 3- iodo-benzylamide.

LC-MS (me é 494.4 (MH-); tji= 1.62. 5 Example 3 3a ]
8-Fluoro-3- %9%(:12)@) %{rzg 2-propyl-1,2-dihydro-isoquinoline-4-carboxylic agi%Tf? 2009/650237

cyclopropyl-(3-fluoro-pheny1)-methyl. famide 10 Oxalyl chloride (0.7 mL, 8 mmol) was added to
N-propyl-acetamide (1.11 mL, 10 mmol) and 2,64utidine (1.39 mL, 12 mmol) in 50 mL
1,2-dichloroethane at OC. The reaction mixture was stirred at OC for 30 minutes.

2-(([(S)- CyclO:Dfﬁ@ﬂ@r&%@ﬁ@c@@ﬁ@{'{ﬁ%ﬁ%@@@mﬂyﬂrmpﬁank)l-ﬁnfﬂétﬁpq-h@ﬁ&éﬁisﬁpiS~Was added and
the reaction mixture was, refluxed for 20 hours. Th react|on mlxtg oured # %%5 mL IN HCI
(a0.) and SO R BIS: T R RIS S e At O A S B A 5988 hic phase

was washeeiwp&fmlmrmewirmglmzeﬁﬂﬂgS,@drahidroemm‘@deﬁnh yHbuooddeaciude Productinas flash
chromatographed on S|I|ca radient heptan et l.acet give 344 mg of the title compound,
yield 42<>/g‘]1'gq§/|°s SRz XE’L %%/I H+1%g = %Dg Iﬁﬁ/pﬁ%fﬁ’él}a%)(’é%‘é%5F>(:T/01(2009/050237 97 3,5
8-Chlaro-3-methyl-1-oxo-2-propyl-1,2- dlhydro |soqum01|ne -4-carboxylic acid [(S)-

cyclopropyl fluoro-phenyl)-methylratnide. LC-MS (m/z) 427.1 (MH+); tR = 1.52. 3c

8-Fluoro-3- methyl I- xooz propyl14,2-dihydro-isoquinoline-4-carboxylic acid [(S)-
cyclobutyl-(3- fluord" phényl) methylramide. LC-MS (m/z) 425.0 (MH+); tR = 1.54.

/h;\/ \\/

\»/J\/ “NH,

2-Amino-8-fluoro-3-methyl- 1-oxo-1, 2-dihvdro-isoquinoline-4-carboxylic acid 3-iodo-

benzylamide

[8-Fluoro-4-(3-iodo-benzylcarbamoyl)-3-methyl- 1-oxo-1H-isoquinolin-2-ylj-carbamic acid

tert-butyl ester in acetonitrile (prepared as described in example 8) was heated o remove the
10 tert-butoxy carbonyl group as described in the synthesis of 2-ammo-3-methyl-1-ox0-1,2-

dihydro-1soquinoline-4-carboxylic acid ({S)-1-phenyl-propyl)-amide to give the title

compound.

Compounds of the invention

15 Example 1

HN. O

~
N
I
Ta 2-Cyclopentyl-3-methyl-1-oxo-1,2-dihydro-isoquinoline-4-carboxylic acid ((S)-1-phenyl-
propylj-amide.
A mixture of 4-acetyl-3-((S)-1-phenyl-propylamino}-isochromen-I-one (60 mg) and
20 cyclepentylamine (0.06 mL) in acetonitrile (0.2 mL) was heated under microwave irradiation

at 170°C for 15 min. The reaction mixture was partitioned between 2M HC1 (3 mL) and ethyl

acetate (3 mL). The the organic phase was absorbed on Si0; and flash chromatographed (20g



3d 5,8-DifIuorb-simethyl-l-oxo-z-propyl-l,2-dihydro-isoquinoline-4"—carboxylic acid [(S)-
cyclopropyl-(3-fluoro-phenyl)-methylramide. LC-MS (m/z) 429.2 (MH+); 1R = 1.37 WO

2010/02865%%’{{9{]&&%09/050237 98 Example 4 The following compou9g§f\6/%£§09}3g§%3ic§< Y and

analogously as in example 1 by condensation between keto-acids of the general formu
corresponding amino cornpounds of the general formula VI under microwave irradiation in acetonitrile
at 170C. The title 5compounds were purified by preparative LC-MS or by flash chromatography on
silica gel: Chemical name Structure tR (min)* ink (Mr) MW 4a 8-Flu oro-2,3 -dimethyl- 1 - oxo- 1,2-

dihydro-issjoinalinerd-gaexylierasie {(S)scyetopropy br@ilfuosarcphe - rethylpamidatsy--. F7----M.
HAlt to give 18 mg of the title compound as a colourless solid. LC-MS (m/z) 389.5 (MH); tg =
1.52.

5 The following compounds were obtained analogously from corresponding ketene-aminals of

the general formula XXITIT and appropriate amino compound of the general formula VI

SN

1b 2-Cyclopropyl-3-methyl-1-oxo-1,2-dilydro-isoquinoline-4-carboxylic acid ((S)-1-phenyl-
10 propyl)-amide.
LC-MS (m/z) 361.5 (MH™); tg = 1.25. "H NMR (250 MHz, 70°C, DMSO-de): 0.8 (m, 2H,
Cp), 0.95 (¢, J=7.3 Hz, 3H, Me of Et), 1.19 {m, 2H, Cp), 2.41 (s, 3H, Me), 2.95 {m, 1H, Cp),
4,98 (q (unresolved dt), J(d)=6.8 Hz, }(t)=8.2 Hz, 1H, CH-NH), 7.21-7.45 (m, 7H), 7.58 (dt,
J(d)=1.3 Hz, J(0=7.7 Hz, 1H), 8.18 (dd, J=1.2 Hz, ]=8.1 Hz, 1H), 8.62 (br. D, }=7.9 Hz,
15 NH).

HN. O

~
N

o
1e 2-Cyclobutyl-3-methyl-1-oxo0- 1, 2-dihydro-isoquinoline-4-carboxylic acid ((S)-1-phenyl-
propylj-amide.
LC-MS (m/z) 375.3 (MH"); tg = 1.43,

20



---C,-,~-,--2., I: FO 1.2 383.4 382.41 4b 8-Fluoro-2-isopropyl-3-methyl-1_ ’
0x0-1,2-dihydro-isoquinoline-4- carboxylic acid [(S)-cyclopropyl-(3- fluoro-phenyl)IP -methyatnide

L T ) 3 B Ib11.4411.3 410.46 4c PCT/DK2609/050237

78

SN

HN_ O
s
N

1d 2-Cyclohexyl-3-methyl-1-0xo-1,2-dihydro-isoguinoline-4-carboxylic acid (£S)-1-phenyi-
propyl)-amide.
LC-MS (m/z) 403.1 (MH"); tp = 1.6.

HN._ O
>
N
\m/\CFS
3 O

le 3-Methyl-1-oxo0-2-(2,2, 2-trifluoro-ethylamino)- 1, 2-dihvdro-isoquinoline-4-carboxylic acid

((S}-1-phenyl-propylj-amide.

LC-MS (m/z) 418.8 (MH™); tg = 1.45. "H NMR (250 MHz, 70°C, DMSO-dg): 0.95 (1, J=7.3

Hz, 3H, Me of Et}, 1.72-1.91 (complex m, 2H, CH, of Et), 2.34 (s, 3H, Me), 3.81 (dqg, J(H-
10 Fy=10.1 Hz, J=6.0 Hz, NHCH,CF;), 4.97 (q (unres dt}, J(1)=8.2 Hz, J(d)}=6.9 Hz, CHNH),

6.74 (1, J=5.9 Hz, 1H, NNH), 7.22-7.43 (m, 6H}, 7.47 (t, J=7.6 Hz, 1H), 7.65 (t, J=7.6 Hz,

IH), 8.25 (d, J=7.8 Hz, 1H), 8.68 (br. d, J=8.5 Hz, 1H, NHCO).

:

If 3-Methyl-1-0x0-2-(2,2, 2-trifluoro-ethyl)- 1, 2-dihydro-isoquineline-4-carboxylic acid ((S)-
15 I-phenyl-propyl)-amide.



2-Cyanomethy1-8-fluoro-3-methyl-I- OX0- 1, 2-dthydro-isoquinoline-4- carboxylic acid :
[(S)-cyclopropyl-(3- f7uoro-phenyl)-methyllamide , ------------- ./-1HNO '> X .,--,Ar,, a 1.26 408.5 407.42
4d 8-Fluorq-3-t |- ]_-ox0-2-(3,3,3- trifluoro-propy0-1,2-dihydro- isoquingline-4-carboxylic acid [(8)-
cyclopropylc-)xggt%]l{%!r)glz-%{%nyl)- methylramide Fh/- HNO ---cp. PCHIbRZSNSZSY

79

LC-MS (m/z) 403.1 (MH"); tp = 1.41.

SN

HN_ 0O
@;}
No
N

1g 3-Methyl- 1-oxo-2-piperidin- 1-yl-1,2-dihydro-isoquinoline-4-carboxylic acid ((S)-1-
phenyl-propylj-amide.
5  LC-MS (m/z) 404.5 (MH); tz = 1.63.

HN. O
®/
N\Jv
N
H
O

1h 2-tert-Butylamino-3-methyl- 1-oxo-1, 2-dihydro-isoquinoline-4-carboxylic acid ((S)-1-
phenyi-propyl)-amide.
The solution of tert-butylhydrazine for the reaction was obtained by shaking of tert-

10 butylhydrazine hiydrochloride with suspension of anhydrous Nay,CO; in acetonitrile at 50°C
followed by filtration. The reaction was run at 140°C (15 min). LC-MS (m/z) 392.8 (MH);
tg = 1.55.

HN_ O
@5/
N\/L\
N
H
O

1i 2-Isopropylamino-3-methyl- I-oxo- 1, 2-dihydro-isoquinoline-4-carboxylic acid ((S)-1-
15 phenyl-propylj-amide.



<- li-' F6 1.48 465.5 464.43 99 4e 2-(2,2-Difluoro-p;roéyl)-B-fIuoro-3- methyl-I-oxo-1,2-dil2ydro-
isoquinolthe-4-carboxylic acid /(5)- cyclopropyl-(3-fluoro-phenyl)- methyl ramide th-o <0\ --/ 1.41

447.7 446.4&,@2@@“} égi-z-(z-methoxy-ethyo-S- methyl-l-oxo-l,2-dihydrol;&%@g&lj&%ﬁ;]carboxwic
32 fluoro-phenyl)-

acid [(S)- cyclopropy
80

Three regioisomers were observed in the reaction mixture with similar tg values (0.75, 0.76,
and 0.77, HPLC method B; same Rf values by TLC), including the title product and two
regioisomeric benzodiazepines. They were separated by flash chromatography (400 mg of
reaction mixture on 70 g S5i0, column, gradient heptane — ethyl acetate, products came out
5 with 30-40% ethyl acctate) each fraction was analysed by LC-MS and only pure fractions
were evaporated. LC-MS (m/z) 378.3 (MH™); tx = 0.77 (method B); 1.46 (method A). 'H
NMR (250 MHz, 70°C, DMSO-ds): 0.96 (4, J=7.6 Hz, 3H, Me of Et}, 1.05 (d, ]=6.3 Hz, 6H,
iPr), 1.72-1.93 (complex m, 2H, CH» of Et), 2.36 (s, 3H, Me), 3.42 (m, 1H, CH of iPr), 4.98
(q (unres dt), CHNH), 5.91 (d, J=5.1 Hz, IH, NNH), 7.22-7.4% (m, 7H), 7.63 (t, |H), 8.24 (d,
10 J=8 Hz, 1H), 8.68 (br. ¢, }=7.9 Hz, 1H, NHCO).

1k 3-Methyl-1-oxo-2-propyl-1, 2-dihvdro-isoquinoline-4-carboxylic acid ((S)-1-phenyl-
propyl)-amide.
LC-MS (m/z) 363.7 (MH™); ta = 1.37.

15
I 2-Butyl-3-methyl-1-oxo-1,2-dihvdro-isoquinoline-4-carboxylic acid ((S)-1-phenyl-propyl)-
amide.

LC-MS (m/z) 377.6 (MH); tp = 1.48.



methyl:l-amide --,,c-----. A 41.----2 ----- ,h01.28 427.2 426.46 4;1 8:Fluoro-3-methyl-1-oxo-2-(2-
pyrrolidin-1-yl-ethyl)-1,2-dihydro- isoquinoline-4-carboxylic acid [(S)- cyclopropyl-Pfluoro-pheny1)-

methyl] 1 - w830 ddess "> ThA FIN "--6--(3rm ----\i 1 K- PCT/DK2009/050237

g1

SN

HN. 0O
~
N\/\r
O

Im 3-Methyl-2-(3-methyl-butyl)- I-oxo- 1, 2-dihydro-isoquinoline-4-carboxylic acid ((Sj-1-
phenyl-propyi)-amide.
LC-MS (m/z) 391.8 (MH™); tp = 1.58.

HN. O
3
N\/\O/
5 O

In 2-(2-Methoxy-ethyl)-3-methyl-1-oxo0-1, 2-dihydro-isoquinofine-4-carboxylic acid ((S)-1-
phenyl-propylj-amide.
LC-MS (m/z) 379.6 (MH™); tg = 1.25.

- \/D
N O

O
10 1o 3-Methyl-1-oxo-2-(tetrahydro-furan-2-vimethyl)- 1, 2-dihydro-isoquinoline-4-carboxylic
acid ((S)-1-phenyl-propyl)-amide.
LC-MS (nv/z) 405.5 (MH™); tg = 1.31.



FO 0.89 466.4 465.54 4h 2-Ally1-3-methyl-l-oxo-1,2-dihydro- isoquinoline-4-cérb6xylic acid ((S)-
1-phenyl-propyl)-amide 0z / z /-z\\ = 1.30 361.6 360.45 4i 2-(3-Methoxy-propy1)-3-methyl-1-
oxo-l,2-dih)(,%oz-g’)§%k§9%ine-4- carboxylic acid ((S)-1-phenyl- propyl)-an};%q.]bigégg 1050237

82

g

S
Nl ™™
0]
Ip 3-Methyl-1-oxo-2-pentyl- 1, 2-dikydro-isoquinoline-4-carboxylic acid (15)-1-phenyl-
propyl}-amide.
LC-MS (m/z) 391.7 (MH"); tg = 1.59.

O
N

1q 3-Methyl-2-(2-methvisulfanyl-ethyl)- I-oxo-1,2-dihydro-isoquinoline-4-carboxylic acid
((S)-1-phenyi-propyl)-amide.
LC-MS (m/z) 395.0 (MH"); 1z = 1.37.

10 Ir 2-Butyl-3-methyl-1-oxo0-1,2-dihydro-isoquinoline-4-carboxylic acid ((S)-1-phenyl-propyl)-
amide.
Ethoxyamine hydrochloride was used in the condensation in the presence of
diisopropylethylamine (1 eq.) at 150°C for 15 min. LC-MS (m/z) 365.7 (MH"); tg = 1.29,



[ <I'n/<,/1.27 393.6 392.50 4j 6,8-Difluoro-3-methyl-1-ox0-2- (3,3,3-trifluoro-propy1)-1,Z-dihyaro-

isoquinoline-4-carboxylic acid [(S)- cyclopropyl-(3-fluoro-phenyl)- methyl] amide --;-----, 11A FA FIN
Fo- 11 '"%PG'&MW&E%QS!CFS F0 1.53 483.0 482.42 PCT/DK2009/650237
83

HN_ .0
q\%/
v A7
N
F O

1s 2-Cyclobutylamino-8-fluoro-3-methyl-1-oxo- 1, 2-dihydro-isoquinoline-4-carboxylic acid
((S)-cyclopropyvi-phenyl-methyl)-amide.
LC-MS (nv/z) 420.6 (MH"); iz = 1.50.

Hli! 0
ﬁr/
No /O
N
5 F O

1t 2-Cyclopentylamino-8-fluoro-3-methyl- 1-oxo- 1, 2-dihydro-isoquinoline-4-carboxylic acid
((S)-cyclopropyl-phenyl-methylj-amide.
LC-MS (m/z) 434.4 (MH); tr = 1,59,

F O
10 Tu 2-Ethoxy-8-fluoro-3-methyl- 1 -0x0-1, 2-dihydro-isoquinoline-4-carboxylic acid ((S)-
cyclopropyl-phenyl-methyl)-amide.
LC-MS (m/z) 395.4 (MH™); 1z = 1.29.



100 4k 3-Methyl-1-o0x0-2-prop-2-yny1-1,2- dihydro-isoquinotine-4-carboxylic acid
((S)-1-phenyl-propyl)-amide -,---------- .., , HNIN7,0 1 ii---------- (\y" 01.26 359.1 358.44 41

8-Fluoro-1-%§-§E%%—29§i%pyrrolidin- 1-ylmethyl)-2-(3,3,3-trifluoro- propyl)-il,ﬁ@ﬁg&r&@gwinoline-4-

carboxylic aci yclopropyl-(3- fluoro-pheny1)-methylPamide <z-Z /--z

84

Ci o]
Iy 8-Chloro-2-ethoxy-3-methyl-1-oxo-1, 2-dihydro-isoquinoline-4-carboxylic acid ((5)-1-
phenyl-propyl)-amide.
Ethoxyamine hydrochloride was used in the condensation in the presence of

S diisopropylethylamine (1 eq.) at 170°C for 10 min. LC-MS (m/z) 399.3 (MH™); tg = 1.39.

HN. O

=

N..
O/Y
0

Iw 8-Chioro-2-isobutoxy-3-methyl-1-oxo-1, 2-dihydro-isoquinoline-4-carboxyvlic acid ((5)-1-

phenyvl-propvl)-amide.

O-iso-Butylhydroxylamine hydrochloride was used in the condensation in the presence of
10 diisopropylethylamine (1 eq.) at 170°C for 10 min. LC-MS (m/z) 427.1 (MH); tg = 1.61.

HN. O
Xy
N
0
Cl @]

Ix 8-Chloro-3-methyl- I-oxo-2-propoxy- 1, 2-dihydro-isoquinoline-4-carboxylic acid ((S)-1-
phenyl-propyl)-amide.
[-(Aminooxy)propane hydrochloride was used in the condensation in the presence of

15 diisopropylethylamine (1 eq.) at 170°C for 10 min, LC-MS (m/z) 413.1 (MH"); tr = 1.5,



/ 1.38 548.5 547.52 4m 2-Cyclopropylmethy1-8-fluoro-3- methyl-1-oxo-1,2-dihydro-

isoquinoline-4-carboxylic acid [(SF cyclopropyl-(3-fluoro-phenyl,) - methyl]-amide
"eee--Th7\ Qg7
0

-——= -:ll,;, F6 A 0.8 (B) 423.0 422.47 4n 8-Fluoro-3-m -1-Qx0-2-(5-0X0-
pyrrOlidin-Z%netWﬁf?f,sf-dihydro- ?’W/’M&%@)/ﬁ‘i@s?

HN. 0
~
N\
0

Iy 2,3-Dimethyl-1-oxo- 1, 2-dihydro-isoquinoline-4-carboxylic acid ((S)-1-phenyl-propyi)-
amide.

LC-MS (m/z) 335.4 (MH"); tp = 1.16.

SN

H?il O
3
N\r
5 O

1z 2-Isopropyl-3-methyl-1-oxo- 1,2-dihvdro-isoquinoline-4-carboxylic acid ((S)-1-phenyl-
propyl)-amide.

LC-MS (m/z) 363.5 (MU tr = 1.37.

HN_ O

85

10 Iaa 2-(2,2-Difluoro-propyl)-3-methyl-1-oxo- 1, 2-dihydro-isoquinoline-4-carboxylic acid ((S)-

1-phenyl-propyl)-amide.
LC-MS (nv/z) 399.3 (MH"); tg = 1.38.



isoquinoline-4-carboxylic acid [(S)- cyclopropyl-(3-fluoro-pheny1)- methyl] amide z\ z/ir\no z\_ 1.08
466.1 465.50 40 8-Fluoro-3-methyl-I-oxo-2- piperidin-3-ylmethy1-1,2-dihydro- isoquinoline-4-carboxylic

acid [(S)- cy&) R M&é& luoro-pheny1)- methyl]-amide i11 F">"------ H H%%’i"fﬁi&ewn}sms?
y T '--1--ll-- y T 1"---- 1 :l
86
Example 2
HR O
S
N\N/"\
H
0

2a 2-Ethviamino-3-methyl-1-oxo-1,2-dikydro-isequinoline-4-carboxylic acid ((S)-1-phenyl-
propylj-amide.

5 To amixture of 2-amino-3-methyl-1-oxo0-1,2-dihydro-isoquinoline-4-carboxylic acid ((S)-1-
phenyl-propyl}-amide (3.04 g, 9.06 mmol) and sodium cyanoborohydride (1.00 g, 15.9
mmol) in methanol (25 mL), acetaldehyde (2.00 mL, 35.6 mmo!} was added followed by
dropwise addition of acetic acid (2.5 mL, 44 mmo!) (caution: exothermic reaction with gas
evolution). The obtained clear colorless solution was stirred at r.t. for 30 min. More sodium

10 cyanoborchydride (1 g), acetaldehyde {1 ml), and acetic acid (2 ml} were added and sturing
continued for 2 hour. LC-MS indicated a fuli conversion to the title product with formation of
traces of the double alkylation product (UV 1.3%, tx = 1.5, m/z (MH") 392.4), The reaction
mixture was partitioned between 5% aq. NaHCO; (100 ml, pH=7) and ethyl acetate (3x50
mlL), the combined organic solutions were washed with water 3 times, and evaporated to give

15 3.2 g of colorless solid residue. The crude product was transferred into 100 g prepacked Si0;
column with 1,2-dichloroethane and flash chromatographed with gradient 20% to 50% ethyl
acetate in heptane. The title product came out with 40-50% ethyl acetate to give 2.73 g of
colorless foam after evaporation and drying in high vacuo at 60°C for 2 hours. LC-MS (m/z)
364.6 (MH"); tg = 1.33. LC- high res. MS: calculated for CoyHpsN;O, (MH™) 364.2020, found

20 364.2006. "HNMR (250 MHz, 70°C, DMSO-ds, DMSO-ds=2.5 ppm): 0.96 (t, J=7.3 Hz, 3H,
Me of Et), 1.13 (t, J=7.3 Hz, 3H, Me of EtNH), 1.72-1.94 (m, 2H, CH, of Et}, 2.38 (s, 3H,
Me), 2.97 (quintet, J=7.1 Hz, 2H, CH, of EtNH), 5.0 (q (unres. dt), J=6.8 Hz, J=8.2 Hz, 1H,
CHNHCO), 6.05 (t, J=6.6 Hz, 1H, NHE), 7.27 (m, 1H), 7.31-7.5 (1, 5H), 7.62 (m, 1H), 8.26
(d, 7=8 Hz, 1H, C8-H), 8.68 (br. d, J=8.1 Hz, 1H). °C APT (125 MHz, 25°C, DMSO-

25 ds=39.88 ppm): 11.65 (CH; of Et), 12.99 (CH; of NHEY), 16.55 (br, CH3), 29.58 (CH; of Et),
44,99 (CH, of NHEL), 55.29 (CHNHCO), 114.3 (C), 123.73 (br, CH), 123.82 (C), 126 4



Fo r K)IFI 0.91 466.4 465.54 101 4p 8-Fluoro-2-(2-hydroxy-ethyl)-3- methy1-1-oxo-1,2-dihydro-
isoquinoline-4-carboxylic acid [(S)- cyclobutyl-(3-fluoro-phenyl)-methylk amide FO ONH so ---- N.,...

FOOH 1.21 42} 428:46.4q 8-Fluoro-3-methyl-1-o0xo-2-(R)- PCT/DK2009/050237
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(CH), 126.93 (CH of Ph), 127.21 (CH), 127.47 (C8-H), 128.64 (CH of Ph), 132.89 (br, CH),
134.3 (C), 139.21 (C3), 143.92 (C1 of Ph), 160.82 (CON), 166.12 (CONH).

The following compounds were obtained analogously by reductive alkylation with

5 corresponding aldehyde:

o
2b 3-Methyl-1-oxo-2-propylamino- 1, 2-dihydro-isoquinoline-4-carboxylic acid ((S)-1-phenyl-
propylj-amide.
LC-MS (m/z) 378.5 (MH™); tz = 1.47.

2¢ 2-Butylamino-3-methyl-1-oxo-1,2-dihydro-isoguinoline-4-carboxylic acid ((S)- 1-phenyl-
propyi}-amide.
LC-MS (m/z) 392.8 (MH"); tg = 1.59.

15 2d 2-Isobutylamino-3-methyl-1-oxo-1,2-dihydro-isoquinoline-4-carboxylic acid ((S)-1-
phenyl-propylj-amide.



tetrahydrofuran-3-y1-1,2-dihydro- isoquinoline-4-carboxylic acid [(S)-
cyclobutyl-(3-fluoro-phenyl)-methylr amide ci\z r, Jum/ 1.31 453.4 452.50 4r

8-Fluoro-3- - - (S)- tetrahydro-fitran-3-y1-1,2- dlhydro isoqui -4 c acid [(S)-
cyclobutyl- (Wt?oro -p ensil) -methyl] amide Err, ORN t -, -..----- yN-... 1n19 é&éfﬁ%}afé%g 452.50 4s

88

LC-MS (m/z) 392.7 (MH"); tg = 1.59.

:

HN O
~
N
N
')

2e 2-(2,2-Dimethyl-propylamino)-3-methyl- I -oxo-1, 2-dihydro-isoguinoline-4-carboxylic acid

pd

((S)-1-phenyl-propyl)-amide.
5 LC-MS (m/z) 406.6 (MH™); tr = 1,69,

HN 0
S

N,
v,

2f 2-(Cyclopropyimethyl-amino)-3-methyl-1-oxo-1,2-dihydro-isoquinoline-4-carboxvlic acid

=z

0

((S)-1-phenyi-propylj-amide.
LC-MS (mvz) 390.6 (MH"); tg = 1.47.

2g 2-(2,2-Dimethyl-propyiamino)-3-methyl-1-oxo-1,2-dihydro-isoquinoline-4-carboxylic acid
((S)-1-phenyl-propyl)-amide.
LC-MS (m/z) 406.9 (MH™); tr = 1.69.



8:Fluoro-3-methyl-1 -0X0-2- (tetrahydro-pyran-4-y1)- 1, 2-dihydro- isoquinoline-4-carboxylic acid [(S)-
cyclobutyl1-(3-fluoro-phenyl)-methylP amide --0) ,r -7 c) ¢ ; y u- \-c u.. 1.35 467.5 466.53 4t

2-Ethoxy-S-%{?r%%itﬁwggyl-l-oxo- 1,2-dihydro-isoquinoline-4- carboxylic q,g&i/{)(@ﬁg%gagwyl-(&

fluoro-pheny amide o0-z <// Lb

HN_ O
EN
N
NS
H
c 0

2h 8-Chioro-2-ethylamino-3-methyl-1-oxo- 1, 2-dihydro-isoquinoline-4-carboxylic acid ((S)-

89

1-phenyl-propylj-amide.
LC-MS (m/z) 398.0 (MH"); tp = 1.46.

H[EI O
3
N\ﬁ/\\
5 F 9]

2i 2-Ethviamino-8-fluoro-3-methyl-1-oxo-1,2-dihydro-isoguinoline-4-carboxylic acid ((S}-
cyclopropyl-phenyl-methylj-amide.
LC-MS (mv/z) 394.4 (MH"); tg = 1.41.

10 2j 8-Fluoro-2-isobutylamino-3-methyi-1-oxo-1, 2-dilydro-isoquinoline-4-carboxylic acid
((S)-cyclopropyl-phenyl-methyl)-amide.
LC-MS (m/z) 422.4 (MH™); tg = 1.59.



1.39 427.2 426.46 4u 8-Fluoro-3-methyl-1-oxo0-2-propoxy- 1,2-dihydro-isoquinoline-4- carboxylic acid
[(S)-cyclobutyl-(3- fluoro-phenyl)-methylramide 0-- /\ 0 A 1.51 441.2 440.49 102 4v

2-Ethoxy-8- EQE%J%};%QM-I-OXO- 1,2-dihydro-isoquinoline-4- carboxylic aﬁkdrﬁg)%)i&%%%){%pyl-(&
)-methyll-an

fluoro-pheny yll-amide /

HN. O
@[E(
N
N/\/
H
F 0

2k 8-Fluoro-3-methyl-1-oxo-2-propylamino-1, 2-dihydro-isoquinoline-4-carboxvlic acid ((S)-

90

cyclopropyl-phenyl-methyl)-amide.
LC-MS (mv/z) 408.6 (MH"); tg = 1.52.

Hfil O
S8
N“N/\/
5 Cl O H

21 8-Chloro-3-methyl-1-oxo-2-propylamino- 1, 2-dihydro-isoquinoline-4-carboxylic acid ((S)-
1-phenyl-propvl)-amide.
LC-MS (/z) 412.3 (MH); tr = 1.58.

N
N
H
Cl O

10 2m 8-Chloro-2-isobutylamino-3-methyl-1-oxo- 1, 2-dihydro-isoquinoline-4-carboxylic acid
((S)-1-phenyl-propyl)-amide.
LC-MS (m/z) 426.3 (MH"); tr = 1,69,



1.27 413.5 412.43 4w 8’-Fldoro-s-inethyl-l-oxo-z-propoxy- 1,2-dihydro-isoquinoline-4- carboxylic acid
[(S)- cyclopropyl p fluoro-phenyl)-methylramide 0 < 0> /- C\_ -i-u U- 1.38 427.2 426.46 4x

2-Allyl-8-flu d&lgg%-sl-oxo -1,2- dlhydro |soqumollne -4-carboxylic acid ﬂ@/ﬁé%%)ng&s@ -fluoro-
phenyl)-methy I aml ---------

HN O Q
@:}f “é
N

\N/\\
H
O

2n 2-Ethylamino-1-oxo-3-(2-oxo-pyrrolidin-1-yimethyl)- 1, 2-dihydro-isoguinoline-4-

91

carboxylic acid ((S)-1-phenyl-propylj-amide.
LC-MS (m/z) 447.7 (MH); tg = 1.22.

HN_ O Q
S é
N
N/\\/
H
O

20 1-Ox0-3-(2-oxo-pyrrolidin- 1-yimethyl)-2-propyviamino- 1, 2-dihydro-isoquinoline-4-
carboxylic acid ((5)-1-phenyl-propyl)-amide.
LC-MS (m/z) 461.6 (MH™); tg = 1.32.

HN 0
S
N\N/\
H
F 0O

10 2p 2-Eihylamino-8-fluoro-3-methyl-1-oxo-1,2-dihydro-isoquinoline-4-carboxylic acid [(S)-
cyclopropyi-(3-fluoro-phenyi)-methyl]-amide.
LC-MS (m/z) 412.4 (MH™); tr = 1.38.



0.N ------ -, 12cN 0.8 (B) 423.OP422.47 4y 2-Allyl-8-fluoro-3-methyl-l-oxo-1,2-
dihydro-isoquinoline-4-carboxylic acid [(S)-cyclopropyl-(3-fluoro- phenyl)-methyll-amide ThA ONH

= e s S oibiedek 76 (B) 408.9 408.45 4z 8-Fluoro-3-tnethyl-1-oxop2-pran-25 . <~

F/Q\/A
HN 0
Qﬂ}
No
N‘/\\\/
H
F O

2q &8-Fluoro-3-methyl- 1-oxo-2-propylamino-1, 2-dihydro-isoquinoline-4-carboxylic acid [(5)-

92

cyclopropyl-(3-fluoro-phenvi)-methyl]-amide.
LC-MS (mvz) 426.3 (MH"); tg = 1.51.

7 : 7 o
HN O
N
NS
H
F 0

2r 2-Ethylamino-8-fluoro-1-oxo-3-(2-oxo-pyrrolidin- 1 -vimethyl)- 1, 2-dihydro-isoquinoline-4-
carboxylic acid [(S)-cyclopropyl-3-fluoro-phenyli-methyl]-amide.
LC-MS (m/z) 495.7 (MH); tr = 1.27.

HN o]
=3
N.
N7
H
F O

10 2s 2-Ethylamino-8-fluoro-3-methyl-1-oxo- 1, 2-dikydro-isoquinoline-4-carboxylic acid [(S)-
cyvclobutyl-(3-fluoro-phenylj-methyl]-amide.
LC-MS (mv/z) 426.3 (MH+); tg = 1.47, LC-High Resolution MS cale. for CasHz6FoN3O4
426.1988 (MH "}, found 426.1980.



yny1-1,2-dihydro-isoquinoline-4- carboxylic acid f(S):cycIobutyI-(3- fluoro-phenyl)-methylpamide

------- ><-, | ONH -, ro---------"--------- |1 1 F0 0.8 (B) 420.9 420.46 4aa 8-Fluoro-3-methy1-1

-0X0-2-propsgeynydsl.2-dihydro-isoquinoline-4- carboxylic acid [(3)-cyclopiopyl-(3:

fluoro-phenyl)-met )(}%rgafﬁide =", 11,\ rTh ONH ,,.-1,--- P osr0s0237
93

HN_ O
@E;E/
N.,
NN
H
F 0

2t 2-Ethylamino-8-fluovo-3-methyl-1-oxo- 1, 2-dihydro-isoquinoline-4-carboxylic acid ((S)-1-
phenyl-propyl)-amide.
LC-MS (mv/z) 382.4 (MH™"); tp = 1.26,

HN. O
D
N\N/
H
3 F O

2u 8-Fluoro-3-methyl-2-methylamino- 1-oxo- 1, 2-dihydro-isoquinoline-4-carboxylic acid ((S)-
cyclopropyl-phenvi-methyvl)-amide.
LC-MS (m/z) 380.4 (MH™); tp = 1.17.

FQA
HN.__.O
~3
N\N/
M
F O

10 2v 8-Fluoro-3-methyl-2-methylamino-1-oxo-1, 2-dihydro-isoquinoline-4-carboxylic acid [(S)-
cvclopropyl-(4-fluoro-phenyl)-methyl]-amide.
LC-MS (m/z) 398.0 (MH); tg = 1.21,



-r- FO 0,75 (B) 407.3 406.43 WO 2010/028655PCT/DlC200§/OSb237 103 4ab
2-Cyclopropylmethy1-8-fluoro-3- methyl-I-oxo-1,2-dihydro- isoquinoline-4-carboxylic acid [(5)-

94
F

HNe .0
N
N\N/\
H
F O

2w 2-Ethylamino-8-fluoro-3-methyl-1-oxo- 1, 2-dihydro-isoquinoline-4-carboxylic acid [(S)-
eyclopropyl-(d4-fluoro-phenyl)-methyl]-amide.

LC-MS (m/z) 412.3 (MH"); tz = 1.32.

" .

2x 8-Fluoro-3-methyl-2-methylamino-1-oxo- 1, 2-dihydro-isoguinoline-4-carboxylic acid [(S)-
cyclopropyl-(3,4-difluoro-phenylj-methyl]-amide.

LC-MS (m/z) 416.3 (MH); tz = 1.26.

F

HN. O
@ﬁ/
N..
N7
H
F 0

2y 2-Ethylamino-8-fluoro-3-methyl-1-oxo-1,2-dilydro-isoquinoline-4-carboxylic acid [(S)-
cyelopropyvl-(3,4-difluoro-phenyl)-methyl]-amide.
LC-MS (m/z) 430.3 (MH); tr = 1.37,

F

10



(B) 437.5 436.50 *LC-MS method A was used unless noted otherwise. Example 5 F 0 55a
8-Fluoro-3-methyl-1 -oxo-2-(8)-1-pyrrolidin-2-yhnethy1-1,2-dihydro-isoquinoline-4- carboxylic acid
[(5)- cyclobu{%b(é'gg&%%henyl) methylramide. (S)-2-Aminomethyl- pyrrohg,lgiamk%%%%ﬂ%c acid
tert-butyl ester mg, 2.54 mrnol) and 2-(1-
{[(S)-cyclobutyl-(3-fluoro-phenyfl-methylkcarbamoy1}-2-oxo-propy0-6-fluoro-benzoic acid (851 mg,
2.12 mmol) were condensed analogously to the method described for example 104 to give
(8)-2-(4-{[(5)- Cyclobutyl (3 -fluoro- phenyl) methyII carbamoyll -8- quoro 3-

methyl-l-oxo
Bomprotectio G
trifluoroacatit I im&;2-dichloroethane to glve the title compound LC-MS (n/z) 466.3 (MELM; (R =

8 Fluoro 3-methyl-1-0xp-2-(R)-1-pyrrolidin-3-ylmethy1-1,2- dthydro tsoquinohne-4- carboxylic acid
‘ yI) methyl]amide 5LC-MS (m/z) 466 4 (MH+) tR = 0.98. F 0 Sc

F O

2z 8-Fluoro-3-methyl-2-methylamino- 1-oxo- 1, 2-dihydro-isoquinoline-4-carboxylic acid [(S)-
cyclobutyl-(3,4-difluoro-phenylj-methyl]-amide.
LC-MS (m/z) 430.4 (MH); tr = 1.39.

F
HN. O
™~
N\N/\
H
F O

2aa 2-Ethylamino-8-fluoro-3-methyl-1-oxo- 1, 2-dikydro-isoquinoline-4-carboxylic acid [(S)-
cyclobutyl-(3,4-difluoro-phenyl)-methyvi]-amide.
LC-MS (mv/z) 444.5 (MH ); tg = 1.5.

HN_ O
~
N.
N/\/
H
I 0

10 2ab 8-lodo-3-methyl-1-oxo-2-propylamino- 1, 2-dikydro-isoquinoline-4-carboxylic acid [(S)-
cyclobutyl-(3-fluoro-phenyl)-methyl]-amide.
LC-MS (method C) (n/z) 548.4 (MH™); tr = 1.86.



10F 0 5d 8-Fluoro-3-methyl- 1 -oxo-2-(R)- 1 -pyrrolidin-2-yhnethy1-1 ,2-dihydro-isoquinb|in‘e-4-
carboxylic acid [(S)-cyclobutyl-(3-fluoro-phenyl,)-methylPamide LC-MS (method 13) (m/z) 466.3

(MH+); IR :&&%f@@)%g%o o€ DK2009/050237

8-Fluoro-3-methy -(S)-l-pyrrolidin-2-ylmethyI-J,2-dihydro-isoquinon e-4- carboxylic acid
[(S)-cyclopropyl-(3-fluoro-phenyl)-methylratnide. LC-MS (miz) 452.4 (MH+); tR = 0.88. 5f
8-Fluoro-3-methyl-l-oxo-2-(R)-1-pyrro idin-2-yltnetlpygl-1,2-dihydro yoquinoline-4- carboxylic acid
[(S)-cyclopropyl-(3-fluoro-phenyl)-methylpamide. LC-MS (m/z) 452.3 (MH+); tR = 0.88. 105g
8-F1uor0-3-methyl4hoxo-2-(R)-1-pyrrolidin-3-y1-1,2-dihydro-isoquinoline-4-carboxylic acid
[(5)-cyclopropyl-(3illuoro-pheny0-methylPamide. LC-MS (m/z) 438.5 (MH-F); tR = 0.87. WO
2010/028655P «Tfi@}l(2009/050237 106 5k 8-Fluoro-3-methyl- |
-oxo-2-(S)-1-pyrroIid;in;S;}@-l,Z-dihydro- yquinoline-4-carboxylic acid
[(S)-cyclopropyI-(3-11uBro-phenyI)-inethylramide. LC-MS (m/z) 438.4 (MH+); tR = 0.88. 5 Example 6

(/ 3 !\‘\
\.5/ e \.N/\\\)/
i -
F G
2ac 8-Fluoro-3-methyl-1-oxo-2-propylamino- 1, 2-dikydro-isoquinoline-4-carboxylic acid 3-
iodo-benzylamide.
LC-MS (method C) (m/z) 494.4 (MH™); tr = 1.62,

Example 3

3a 8-Fluoro-3-methyl-1-oxo-2-propyl-1,2-dihydro-isoquinoline-4-carboxylic acid [(S)-
cyclopropyl-(3-fluoro-phenyl)-methylj-amide

10 Oxalyl chloride (0.7 mL, 8 mmol} was added to N-propyl-acetamide (1.11 mL, 10 mmol) and
2,6-lutidine (1.39 mL, 12 mmol) in 50 mL 1,2-dichlorocthane at 0°C. The reaction mixture
was stirred at 0°C for 30 minutes. 2-({[(S)-Cyclopropyl-(3-fluoro-phenyl}-methyl]-
carbamoyl}-methyl)-6-fluoro-benzoic acid was added and the reaction mixture was refluxed
for 20 hours. The reaction mixture was poured into 35 mL IN HCI (aq.) and 50 mL brine,

15 The mixture was exiracted with ethyl acetate (250 mL). The organic phase was washed with
brine, dried over MgSO, and concentrated in vacuo. The crude product was flash
chromatographed on silica gel (gradient heptane-cthyl acetate) to give 344 mg of the title
compound, yield 42%. LC-MS (m/z} 411.3 (MH+); tg = 1.34,

20 The following compounds were obtained analogously:



Synthesis of inte ed ates:
3-Bromomethy1-8-fluoro-1-oxo-2-propyl-1,2-dihydro-isoquinoline-4-carboxylic acid [(8)- 10
cyclopropyl-(37fluaro-phenyl)-methylramide. Bromine (400 mg, 2.5 mmol)_in 0.5 ml 1.2-dichloroethane
was added t‘(c‘?% l]?gfr%g -gnethyl-l- oxo-2-propy1-1,2-dihydro-isoquino|ine?ﬁﬁgggg%|c5:0§1%7|d
[(S)-cyclopropyl-(3-fluoro-phenyl)- methylkamide (344 mg, 0.84 mmol, see example 3) in
1,2-dichloroethane (20 mL) at 60C. The reaction mixture was stirred for 15 minutes at 60C. The
reaction mixture was 15concentrated in vacuo to give crude

3-bromometh -fluoro-1-oxo-2-propyl1-1,2-dihydro- isoquinoline-4-carboxylic acid

[(5)-cyclopro -flugfe-phenyl)-methyll-amide, which was used in the next step without purification.
LC-MS (rn/g 5NH+); tR = 1.55. WO 2010/028655PCT/01C2009/050237 107 6a
8-Fluoro4-oxo-3zpiperazin- 1-ylmethyl-2-propyl-1,2-dihydro-isoquinoline-4-carbarylic acid
[(S)-cyclopropyl-(3-fluoro-phenyl)-inethylj-amide. Triethyl amine (280 ftL, 2 mmol) and

piperazine- i€ acid tert-butyl ester (186 mg, 1 5mmol) were added to 3-bromomethy1-8-fluoro-
1-oxo-2-pr ,2-§ihydro-isoquinoline-4- carboxylic acid

[(S)-cycloprodl-( fluém-phenyl)-methyl]amide (0.84 mmol) in 20 mL THF. The reaction mixture was
stirred at roo terﬂpera re for 24 hours and poured into 50 mL water and 50 ml. brine. The mixture

was extrac ith ethyl acetate (25Q mL). organic phase was washed with brine, dried over
508 At o R s R L e TG TR i B siiom gel
(gradient heptapemsthyl-dcetatehto)divec86% mgidé.a mixture of

4-(4-{[(S)-gygsl -(3-4 jjpe 1):methyll-carbamoy11-

8-f|uoro-1%§o%;ﬁ@ﬁ;- i §/Pd 6?%oqilr'}i]§blin-3-ylmethyl)-piperazine-l-carboxylic acid tert-butyl
ester and 8-fluoro-3-methyl-1-oxo-2-propy1-1,2-dihydro-isoquinoline-4-carboxylic acid
[(S)-cyclopropyl=(3-fluoro-phenyl)-methyl]-amide. The mixture was dissolved in 7 int

151,2-dich|or ne. L trifluoroacetic acid was added and the reaction mixture was stirred at room

8-Fluoro-1-¢ m- razin-1-ylmethy1-2-propy1-1,2-dihydro- isoquinoline-4-carboxylic acid
[(S)-cycloprogyl-(3 quBE?;phenyl)-methyl]amide, yield 50%. LC-MS (method B) (rniz) 495.5 (MH+); tR

=0.55.  The folldwing~compound was obtained analogously via corresponding 3-bromomethyl

25derivative: WO 2010/028655PCT/D11.10091050237 _
3¢ 8-Fluoro-3-methyl-1-oxo-2-propyi-1,2-dihydro-isoquinoline-4-carboxylic acid [(S)-

eyvclobutyl-(3-fluoro-phenyl)-methyl]-amide.
LC-MS (m/z) 425.0 (MH+); tR = 1.54,
10

3d 5,8-Difluoro-3-methyl-1-oxo-2-propyl-1, 2-dihydro-isoquinoline-4-carboxylic acid [(S)-
cyclopropyl-(3-fluoro-phenvl)-methyl]-amide.
LC-MS (m/z) 429.2 (MH+); 1R = 1.37



108 F 0 61, 8-Fluoro-l-oxo-3-piperazin-1-yhnethyl-2-propy1-1,2-dihydro-isoquinoline-4-carboxylic acid
[(S)-cyclobutyl-(3-fluoro-phenyl)-methyl]LC-MS (niz) 509.3 (MH+); tR = 1.01. 5 6c 4-carboxylic acid
acid [(5)-cyclopropyl-(3-fluoro-phenyl)-methyli-amide. Triethyl amine (280.ttl., 2 mmol) and
1-tert-buty|-|})"|’rsg)e2r%?z¥ﬁ%e ?556 mg, 0.67 mmol) were added to P%T/DKNO‘)/OSO%S?
3-bromomethy1-8-chloro-1-oxo-2-propyl-1,2-dihydro-isoquinoline-4-carboxylic acid [(S)- 10
cyclopropyl-(3-fluoro-phenyl)-methylkamide (0.56 gymol) in 10 mL THF. The reaction mixture was
stirred at room temperature for 30 minutes and poured into 50 mL 0.5 N NaOH (aq). The mixture was
extracted wifa@iyl@acetate (100 mL). The organic phase was washed with brine, dried over MgSO4
and conceptra gﬂﬂin vacuo. The crude product was flash chromatographed on silica gel (gradient
eptane-etht KA (BB G108 T80 AN HUL M, 6 OV LE-MS (i)
567.8 (MHBgtR: Ke@ Zadide dOllondag: compouids e ta o biaiagdaiiatogoins! yodyeinds of the
2010/028655PC T/DK2 050237 109 6d 8-Chloro-l-0x0-3-(2-0x0- idin- -ylmethyl)- 2-propyl-

L iy AL R e T Bt s o H ey S armice.
Pyn-olidinenepweasdreatecpwiti sbilivprepydiidelin -MiFob éfoflasidditionatoghelgorrespengihg
53-brornomethyl compound. LC-MS (in/z) 510.2 (MI-1+); tR = 1.43. 6e

8-Fluoro-haw-3-(2-oxo-pyrrolidin-1-ylinethyl)-2-propyl-1.2-dihydro-isogu noline-4- carboxylic acid
RS)-cyclopropyl-(3fluoro-phéhetiinsdtigiramide  PyrrSiitisomee wag tréated wits sodilii hydride in
TI-IF before additiop to the corresponding 10 3-bromjomethy1 compoumi[{j@-WW z) 4943 (MH+);
tR=1.29 -
8-Fluoro-2, 3-dimethyl-1-ox0-1,2- F/J\\/\g
. . . . . HN /O
4a dzh}fdro«zsoqu.molzne—%carboxyhc \?/ 12 13834 3%04g
acid [(S)-cyclopropyi-(3-fluoro- NN
phenvl)-methyl]-amide N
£
. P A
8-Fluoro-2-isopropyl-3-methyl-1- |F~ " 7
o b oy 4 HN._ O
b ox0 ]2 dzh%fdfo zsoqumolhne 4 ' \1 14 4113 141046
carboxylic acid [(5)-cyclopropyl-(3- PN
[fluoro-phenyl)-methyl]-amide 3 |
)\T/NV
F e} ‘
. A\/z\zl
2-Cyanomethyl-8-fluoro-3-methyl-1- PV
dc oxo-1, 2-dihydro-isoquinoline-4- T 126 | 4085 |407.42
carboxylic acid [(S)-cyclopropyl-(3- |/‘°\ tﬁ/ g h ' '
fluoro-phenyl)-methyl]-amide & (N\/CN
F o0
r%\T A~
8-Fluoro-3-methyl-1-0x0-2-(3,3,3~ \v)‘\!-”“é”&
trifluoro-propyl)-1, 2-dikydro- N0
4d isoquinoline-4-carboxylic acid [(S)- NN 148 | 465.5 (464.43
cvclopropyl-£3-fluoro-phenyi)- K_,/)\. LN
methylj-amide Ff 4 i




6f 3-(4-tert-Butyl-piperazin-l-ylmethyl)-8-fluoro-1-oxo-2-propy1-1,2-dihydro- voquinoline-4- carboxylic
acid [(5)-cyclopropy1j3-fluoro-phenyl)-methylpamide LC-MS (m/z) 551.7 (MH+); tR = 0.97. WO

201010286
3-((2R,5S)-

ORI

909/050237 110 FF F 69

piperazin-1-ylmethyl)-87fluoro-1-oxo-2-(3,3,3-trif

ro-propy

FCT/DK}.(}{IWO 08237
uo

1,2-dihydro-isoquinoline-4-carboxylic acid [(5)-cyclopropyl-(3-fluoro-phenyl)-methylf amide. 5LC-MS
(m/z) 577.6 (MH+); tg = 1.05. Example 7 The follogging compounds were obtained from the
corresponding compounds described in the example 5 by reductive alkylation with appropriate

aldehyde and sodium cyanoborohydride 10 analogously to the method desciibed forjexample 2 or by
acylation with acetlc r})e_za; d bé( §vap |on »The title compounds were isplated by
SCX ion ekchange asf;n% 9@% i) preparative £ C-MS. | 7a
8-Fluoro-3-meghy112:( ;} %J} hy') Poxd 1, |, 446 44
2-dihydro15isoquinpli f 95 % copropyk@AMrFonhenyf) met?1yl] LC-MS (rn/z)
466.4 (MH--); tg = 0.8 é?}x %%gg 1(4009 41| 7b
2-((S)-1-Ethyl-pyrrcI|d|n -2- ylmethyl -8-fluoro- 3 methyl 1-0%0-152- -dihydro-isoduinolineg-carbpxylic acid
[(S)_Cydopropyl (Q f!ugrn nhan\/1\ mnfh\llTamldn LG I\/IQ (m/7\ 480.4 (l\'/!a*); tR = 0.92
8-Fluoro-2-(2-methoxy-ethyl)-3-
methyl-1-oxo- 1, 2-dikydro-
4f isoquinoline-4-carboxylic acid [(S)- 1.28 | 427.2 142646
cyclopropyl-(3-fluoro-phenylj-
methyl]-amide
| oA
8-Fluoro-3-methyl-1-ox0-2-(2- = =7 7y
pyrrolidin-1-yl-ethyl)- 1, 2-dihydro- AN 20
4g isoquinoline-4-carboxylic acid [(S)- N NJ 0.89 | 466.4 1465.54
cyclopropyl-(3-fluoro-phenyl)- Lo w
methyl]-amide ! 6(
2-Allyl-3-methyl-1-oxo-1,2-dikydro- " /;
4h isoquinoline-4-carboxylic acid ({5)- il 1.30 | 361.6 {360.45
I-phenyl-propvij-amide ‘/ ’\\ﬁ/g/
WN\/ &N
2-(3-Methoxy-propyl)-3-methyl-1- NN
4 oxo-1, 2—d1:izydr‘o—isoguinoh’ne—%l— ;‘Lfo 127 | 3936 139250
carboxvlic acid ((S)-1-phenyl- s
ropyi)-amide LA
propy e
it
N
6,8-Difluoro-3-methyi-1-ox0-2- F/J;/\ L
(3.3, 3-trifluoro-propyl)-1, 2-dihvdro- HN._.0
4i isogquinoline-4-carboxylic acid [(S}-{ ¥ J\ﬁ/ 1.53 | 483.0 |482.42
cyclopropyl-(3-fluoro-phenyvi)- 1\;\ N
methyl]-amide ‘ 70 .




S 7c
8-Fluoro-3-methyl-I-oxo-24(S)-1-propyl-pyrrolidin-2-ylmethyl)-1,2-dihydroisoquinoline-4-carboxylic acid
[(S)-cyclop ~(3- -phenyl)-tnethylramide. LC-MS (m/z) 494.4 (MIEE). IR.=.Q. 107d
2-(O)-l-AcegﬂBr%?r%ﬁ%%—%yhnethyl)-8-f|uoro-3-methyl-1-oxo-1,2-dihydro-%%ﬁ%é?%ﬁ%%garboxylic
acid [(5)-cyclopropyl-(3-fluoro-phenyl)-methylPamide. LC-MS (Ink) 494.5 (MH+); tR =1L21. 112 F 0 7e
8-Fluoro-3-inethyl-24(R)-1-methyl-pyrrolidin-2-ylmegyl)-1-oxo-1,2-dihydroisoquinoline-4-carboxylic
acid [(S)-cyclopropyl-(3-fluoro-phenyl)-methylramide. LC-MS (m/z) 466.2 (MH+); tR =0.89.5 7f
24(R)-1-Ethyl-pyrrdlidin-2-ylmethy0-8-fluoro-3-methyl-I-oxo-1,2-dihydro-isoqy ohne44carboxylic acid
US)-cyclopropyl-(3ifluoro-phenyl)-methylramide. LCH Mﬂm/z) 480.4 (MH+); IR = 0.9p. 107¢g

8-FIuoro-S-methyl-l-@gﬁ)f%hggﬁ)zgig_@ %}ggﬂf_iﬂ-ﬁ-)fhﬁé@l)-\l,2-dih dro- ispquinoline-4-carboxylic

acid [(S)-cyclopropyl3-floro-phenyirmethylamide. LC-MS-(n/z) 494,6(MHs 1R 5498 WO

2016/028655PCT/D 9?(/@59_ %Znyl—pmpy[)—amide ﬂ/\\‘/\\\'/ _
'\///"\‘:/N\//
o}
8-Fluoro-1-oxo-3-(2-oxo-pyrrolidin- WN_0
I-vimethyl)-2-(3,3, 3-trifluoro- P / Y
41 propyl)-1,2-dihydro-isoquinoline-4- &: T\T> 1.38 | 548.5 [547.52
carboxylic acid [(S)-cyvclopropyl-(3- T
fluoro-phenyl)-methyl]-amide Fe ; F
t
Cl .~
2-Cyclopropyimethyi-8-fluoro-3- | &~ 7"
methyl-1-oxo- 1, 2-dihydro- HN-T/O 0.8
4m isoguinoline-4-carboxylic acid [(S)- e (B) 423.0 [422.47
cyclopropyl-(3-fluoro-phenyl)- o
methyl]-amide \]/\g( N\
£ G A
QP
P
8-Fluoro-3-methyl-1-ox0-2-(5-oxo0- HN\T?O
pyrrolidin-2-yImethyl)-1, 2-dihydro- /\/\/
4n isoquinoline-4-carboxylic acid [(S)- | P 1.O8 | 466.1 |465.50
cyclopropyl-{3-fluoro-phenyl)- I 4‘3 7
methyl]-amide % NH
4
o
e
P
8-Fluoro-3-methyl-1-ox0-2- HN._-0
piperidin-3-ylmethyl-1,2-dihydro- ! -
40 isoquinoline-4-carboxylic acid [(S)- /t o 0.91 | 4664 |465.54
cyclopropyl-(3-fluoro-phenyl)- e \ﬁ/'N\;
methyl]-amide PO A
.




113 7h 2- 4R)-1-A c etyl-pyrrolidin-2-ylmethyl) -8-fluom- 3 -methyl- 1 -oxo- 1
,2-dihydro-isoquinoline4-carboxylic acid [(S)-cyclopropyl-(3fluoro-phenyl)-InethylPamide. LC-MS

(m/z) 494. 3‘9@#} ARz

2- dihydro-i soqui noli
(m/z) 452.3 (MH+); 1R = 0.88.

i

FO7j

i1 21. 71 8-F1u oro-3 -methyl-2- ((1?)- 1 -methy
e-4- carboxylic acid [(5)-cyclopropyl-(3-fluoro-phen

S,

Jf) -1 -oxo-.1,
amide. LC-MS

8-Fluoro-3-methy1-2-((S)-1-methyl-pyrrolidin-2-ylmethyl)-1-oxo-1,2-dihydro-isoq ohne4-carboxylic acid
[(S)-cyclobutyl-(3-fluoro-phenyl1)-methyl7-amide. LC-MS (m/z) 480.4 (MH-F); 1R = 0.98. WO

2010/028 55PC171110009/050237 114 7k
2-((S)-1-Ethyl-pyrrqlidi I«% qu 8 fluoroth?, gthyl 1-¢ Zmydro-isoq oline4-carboxylic
acid[(S)-cyclobuty1-0 1uorl% -amideLC- (l)\/ISr\(Hm/z) 4p4.5 (MH-F); tR =1.0L 5F071
8-Fluoro-3-nle‘;§y1-? g{%)l - Lop gtg)é gg@ethyl) 1-gxo-1,2-dihydypisoguiinolingz4-garboxylic
acid [(S)-gyclobu 1 g% /z) 480.4 (MH-E); tR}= 0.99. 10
Example 8 8a 2- Euhylamlno- - ucgj;lg)d met y1 -1- ox D- o-isoquinoline-4-carhoxyliciacid [(S)-
1-(4-fluorg-phenyl,)-propyli-amide. To a mixture of cnude: 4
2_ethy|am no-=8-flu rn-Q-math\J/IJ _nvg_l’z_dihydro_icr qumn line-4 OH
8-Fluoro-3-methyl-1-oxo-2-(R)- ;j A7
tetrahydro-furan-3-yl-1,2-dihydro- ’ H\fq o
4q isoguinoline-4-carboxylic acid [1S)- /\\\j;/ 1,31 | 4534 145250
cyclobutyl-(3-fluoro-phenyij-methyl]- \/;é\ s
amide T f:(}
8-Fluoro-3-methyl-1-oxo-2-(S)- /K\J\ A
tetrahydro-furan-3-yl-1,2-dihydro- | © 0
4r isoquinoline-4-carboxylic acid [(S)- = j:/ .31 ] 453.5 (452,50
cvelobutyl-(3-fluoro-phenyl)-methyl]- [ Z\\N )
amide U \l;}
(%\\l fuﬁ.
8-Fluoro-3-methyi-1-oxo-2- e TN
(tetrahydro-pyran-4-yl)-1,2-dihydro- O N
4s isoquinoline-4-carboxylic acid [(S)- \( 1.35 | 467.5 [466.53
cyclobutyl-(3-fluoro-phenyl)-methyl]- ‘/\}/ e
amide /\ﬂ/N\i/\!
F o ~_0C
oA
2-Ethoxy-8-fluoro-3-methyl-1-oxo- | ¥ HN i
1,2-dihvdro-isoquinoline-4- ~F
at carboxylic acid [(S)-cyclobutyl-(3- /\f:\/ 1.39 1 427.2 1426.46
fluoro-phenyl)-methyl]-amide e Nog
RS
8-Fluoro-3-methyl-1-oxo-2-propoxy- T HN fo
1, 2-dihydro-isoquinoline-4-
4u carboxylic acid [(S)-cyclobutyl-(3- e 131 441.2 1340.49
Huoro-phenyl)-methyl]-amide \[/ﬁ]/




A 15carboxylic acid (62 mg, 0.059 mmol), (S)-1-(4-fluoro-phenyl)-propylamine hydrochloride (40 mg),
N-(3-dimethylaminopropy1)-NLethylcarbodiimide hydrochloride (=-EDC, 191.7 mg 1.0 mmol),

1-Hydroxy

b

R

2010/02865

135.1 mg, 1.0 mmol), N,N-Dimethylfonnamide (
09/050237 115 was added followed by trlethylam

/058 37

mmol) The

obtained suspension was flashed with Argon and stirred at r.t. overnight. The reactlon mixture was
guenched with 1 M HCI (20 ml) then diethyl ether (2Q ml), shaked and the ether layer was washed with
1M HC1 (3x5 ml), sat. ag. NaHCO3 (20 ml), water (2x10 nil) and rotovaped to give 36 mg of pale

brown 5 residue. It was transferred to 5 g prepacked|SIi0Z column witf 1,2-dichloroethane and flash
chromotographed with the gradient heptane-ethyl acet%e Jprodugt came out witth 40% gthyl
acetate to|give 12 hg-Siihetittéicompoutty Cams {miz)400.1 (MIT), tR=1.8. 1H NMR (DMSO-d6,
250 MHz, [70G,, dm$o-d5=2&/pgm)s0dae/®e?3 Hz| 3H, Et), r/fz(t J=7.37Hz. 3K sEBNH ) 11.69-1.91
(m, 2H, Et), 2.34 (s| [¥bawndy; 2c04/ (GlimdepsemtFiz, 2H, 10, .96 (g (unres. dt), J=17.6 Hz,
CHNH), 6/04 (t, J=6.5 Hzortrtn T o8- gideH), [7.42 z, J=8/4 Hz, 2Hl, p-FQ6H4), 7.61
(di., J(d)=%.1 Hz, J(0=8.1 Hz, 1H, C6H), 8.7 (br. d, J$8.1 HZ, I\H—ICQ) 19F NMR (CFC13=0 ppm):
-110.9 (ddp-d=4-2-Hz-J=11.6-Hz C8F)--116.85-(br-$-(unresm)-C6 HL4E).-The-following-compounds
were obtalned analpgously: 15F0 8b 2- Ethylamino E- ﬁ
uoro-3-methyl-I-oxa 80 g grg g&u r}e arl cxylfé“\a/dd” S)-
cyclobutyli(4-fluorotph ebrja ¥ B M% . myz) 426 2(&MW); tR = 1.45. Tha following
compound wai'obtajneg ngglglu )g 9 g yci m0o-8-flyoro-3-methy-38 | 427.2 1426.46
200xo-1H-isoquinohn-%7 (p}ggg %gg&g ert-butyl-esterfgllowed by standard tert- butoxy
carbonyl deprotectipn): WO 2010/028 PCT/0K2009/05623: 116 §c
8-Fluoro-3-methyl-ltoxo-2-propylamino-1,2-dihydro-isoquinoline-4-carboxyliclacid [(SF
cyclobtayX-(1-fluoro-phenyl)-methylramide LC-MS (m/z)iél:ljz (Mt); tR = 1.57. SExample 9|0
!
A
2-Allyl-8-fluoro-3-methyl-1-oxo-1,2-| * o
dihydro-isoquinoiline-4-carboxylic g 0.8
4x acid [(S)-cyclobutyl-(3-fluoro- /\\/\( (B) 423.0 142247
phenyl)-methyl]-amide i N
T e
F o} S
A
2-Allyl-8-fluoro-3-methyl-1-oxo-1,2-| ¥ 5 ™"
dihydro-isoquinoline-4-carboxylic Oy A 0.76
4y acid [(S)-cyelopropyi-(3-flioro- PN (B) 408.9 140845
henylj-methyl]-amid L
phenvlj-methyl]-amide \%\(N\/%
F 0
o (e
/@\, it
Ci s ddroisoganomes. | 7| os
4z carboxylic acid [(S)-cyclobutyl-(3- //\[/ S (B) 420.9 1420.46
fluworo-phenylj-methyl]-amide s \/llé\
F ‘O ‘E
I
|| v/w\\,
8-Fluoro-3-methyl-1-oxo-2-prop-2- | £ " e
yayl-1,2-dihydro-isoquinoline-4- Oy AMNH 0.75
daa carboxyiic acid [(S)-cyclopropyl-(3-1 . ]/I\T (B) 407.31406.43
fluoro-phenyl)-methyl{-amide . /S\E(N\/,///’
Fooo




RN HHHHHH F 0 9a 8-Fluoro-3-fluoromethyl-1-oxo-2-propylamino-1,2-dthydro
soquinoline-4-carboxylic acid OF cyclobutyl-(3-fluorophenyO-methyi 1-amide

3-Bromome T}éjz(ﬁof&%]r -1 -0x0-2-propylamino-1,2-dihydro-isoquinoline- 4{9
cyclobutyl-(3-tfluoro-phenyl)-methyllamide (27 mg, 0.052 mmoON,N-Dimeth ormaml mL) and
potassium fluoride (0.015 g, 0.26) were stirred at room temperature overnlght The reactlon mixture
was poured into water. The mixture was extracted migh ethyl acetate. The organic phase was washed
with brine, dried over MgSO4 and concentrated in vacuo. The crude was purified by preparative TIPLC

to give the title compound 15LC MS (m/z) 458.3 (MH-); B 1.67. Example 10 If
,HHHHHH-H"-HH- H [

8-Fluoro-2-(3-fluoro t /1120 { , -dlfh/?jrcf\Soqumo ine-4- ¢carboxyljc acid
[(S)-cyclok 1Ts] J-AMmi :

{[(S)-cyclobut e A : 0:3< )fléﬁ's 436.50
isoquinolin-2-y1)-c g, : red as described in
example 8) and tetria ) mmol)

(-
2010/02865 Qtyﬁlﬂ}? ‘S@%S?ﬁﬁl%%g%ﬁ?r@ﬁ‘%'ﬁc for 10 minutes. Modo-3- -fluoropropane
(0.525 g, 2.79 mmol) was added and the reaction mixture was stirred for 1 hour at 50 C. The
temperatu &\éva% ged to 80 C and the reaction mixture was stirred for another for 2 hours. The
reaction m cooled to room temperature and washed with 50 ml of water, dried over MgSO4
and was 5congentrated in vacuo to give 0.76 g (4-1[(S)-cyclobutyl-(3-fluoro-pheny1)-methyl]-
carbamoy1}-8-fluaro- 3-@thyl |- -0X0-1H- -isoquinolin-2-y1)-(3-fluoro-propyl)-carbamic acid tert- butyl

5 3a 8-Fluoro-3-methyl-1-oxo-2-(S)-1-pyrrolidin-2-vImethyi-1, 2-dihvdro-isoquinoline-4-
carboxylic acid [(S)-cvclobutyl-(3-fluoro-phenyl)-methyl]-amide.
(S)-2-Aminomethyl-pyrrolidine-1-carboxylic acid tert-butyl ester (510 mg, 2.54 mmol) and
2-(1-{[(S)-cyclobutyl-(3-fluoro-phenyl}-methyl|-carbamoyl}-2-oxo-propyl}-6-fluoro-benzoic
acid (851 mg, 2.12 mmol} were condensed analogously to the method deseribed for example

10 4 to give (5)-2-(4-{{(5)-Cyclobutyl-(3-fluoro~-phenyl }~methyli-carbamoylt -8-fluoro-3-
methyl-1-oxo0-1H-isoquinolin-2-ylmethyl}-pyrrolidine-1-carboxylic acid tert-butyl ester. The
Boc-protection group was removed analogously to the method described for example 6 with
trifluoroacetic acid in 1,2-dichloroethane to give the title compound. LC-MS {m/z) 466.3
(MH+); tr = 0.96.

15 The following compounds were obtained analogously:



F 101) 8-FIuoro-2-(2iflu6ro-propylamino)-3-methy1-1—oxo-1,2-dihydro-isodu no ine-4- carboxylic acid
[(52-cyclobutyl-(3-fluoro-phenyl)-methyll -amide LC-MS (m/z) 444.6 (MH+); tR =1.45" F HN H 15F0

10c 2-(2,2-0Qj r)l - inino)-87fluoro-3-methyl-l-oxo-1,2-dihydro-isoq ngline-4- % lic acid
[(S)-cyclobllj}tg -(%@?Lﬁac%?g%ghenylj-rnethleamide LC-MS (m/z) 462.5 (MH+?%E§§%§@5 f
2010/028655PCT/DK2009/050237 118 HN O H F 0 10d
8-Fluoro-3-methyl-1-ox0-2-prop-2-ynylamino-1,2-djbydro-isoquinoline-4-carboxylic acid
[(S)-cyclobutyl-(3finoro-phenyl)-methylramide LC-MS (na/z) 436.4 (MH+); tit = 1.49 5 Example 11 HN
0 lla 2-ethylamino-8-hydroxy-3-tnethyl-l-oxo-1,2-dihydro-isoquinohne-4-carboxylic acid
((S)-cyclopropyl-phenyl-methyl)-amide A mixture of
2-ethylamino-8-tlgpro-3smethyl-1-oxo-1,2-dihydro-isoquinoline-4-carboxylic

10acid((S)-cy pyisphienyl-methyl)-amide (47.0 mg, 0.119 mmol, sodium nitrite (80 0 mg,
O NH
N N
WL
F O

5b &8-Fluoro-3-methyl-1-oxo-2-(R)-1-pyrrolidin-3-ylmethyl-1, 2-dihydro-isoquinoline-4-
carboxylic acid [(S)-cyclobutyl-(3-fluoro-phenyl)-methyl]-amide.
5 LC-MS (m/z) 466.4 (MH+); tg = 0.98.

P,
O NH
~z
g

Fooo
5¢ 8-Fluoro-3-methyl-1-ox0-2-(S)-I-pyrrolidin-3-ylmethyl- 1, 2-dikydro-isoquinoline-4-

carboxylic acid [(S)-cyclobutyl-(3-flucro-phenyl)-methyl]-amide.
LC-MS (mv/z) 466.2 (MH+); tg = 0.98.

e Ws,
O NH
=
LY
H

10 F Q
5d 8-Fluoro-3-methyl- 1-oxo-2-(R)-I-pyrrolidin-2-yimethyl-1, 2-dihydro-isoquinoline-4-

carboxylic acid [(S)-cyclobutyl-(3-fluoro-phenyl)-methyl]-amide
LC-MS (method B) (n/z) 466.3 (MH+); tg = 0.59.



1.16 mmol), and N,N-dimethylfork}\arhide (0.2 tnL) was heated under microwave irradiation at 220C for
60 min Partitioned between EtOAc and water (4x10 ml), then combined aqueous phases were

extracted Wlw e&h r (218% g]l) which was washed with water (4x10 m1). Th% go/mbln‘%?m %anlc solution
was concentrate |n vacuo, and purified by flash 15 chromatography (with a gradient o

heptane-ethylacetate) to give 2-ethylamino-8-hydroxy-3-
methyl-l-oxo-1,2-dihydro-isoquinoline-4-carboxylic mgid ((S)-cyclopropyl-phenyl-methyl)- amide as a
yellow solid. LC-MS (m/z) 392.7 (MH+); tR = 1.52 119 Reagents used for the preparation of the
compounds. Ngrme Supplier CAS no. Calm. (S)-(-)-1-Phenylpropylamine Lancaster 3789-59-1
X163200002 thyI A(B dimethylaminopropyl)carbodiimide hydrochloride (EDC) Aldrich
25952-53- 8: *I-Hydroxybenzotriazote (1-10BT) ABCR 2592-95-2 AV21700 Homophthalic
anhydride o

@gPo

Se 8-Fluoro-3-methyl-1-oxo-2-(S)-1-pyrrolidin-2-yimethyi- 1, 2-dikydro-isoquinoline-4-
carboxylic acid [(S)-cyclopropyl-(3-fluoro-phenyl)-methyl]-amide.
LC-MS (m/z) 452.4 (MH+); tg = 0.88.

LA
O~ NH
=
LY
H

5 F O
5f 8-Fluoro-3-methyl-1-ox0-2-(R)- I-pyrrolidin-2-ylimethyl-1, 2-dihydro-isoquinoline-4-

carboxylic acid [(S)-cyclopropyl-(3-fluoro-phenyl)-methyl]-amide.
LC-MS (m/z) 452.3 (MH+); tg = (.88,

Q .\‘A
E N
O, -NH

=

N
Y
F O

10 5g 8-Fluoro-3-methyl-1-oxo-2-(R)-1-pyrrolidin-3-vI-1, 2-dihydro-isoquinoline-4-carboxylic
acid [(S)-cvclopropyl-(3-fluoro-phenylj-methyl]-amide.
LC-MS (m/z) 438.5 (MH+); tr = 0.87.



ABCR 703-59-3 AVI5538 1-Bromo-3-fluorobenzene Aldrich 1073-06-9 B67007 Xantphos
(-4,5-bis(diphenylphosphino)- 9,9-dimethylxanthene) Aldrich 161265-03-8 52,646-0
N-bromosuccinimide Aldrich 128-08-5 B8,125-5 N-tert-butylpiperazine 3B-Medical 38216-72-7
3B-2316 2-pYHSiiGHE Aldrich 616-45-5 P7,437-0 Sodium hydride ¥ CT/DK2009/050237

106

5h 8-Fluoro-3-methyl-1-oxo0-2-(S)-1-pyrrolidin-3-vI- 1, 2-dihiydro-isoquinoline-4-carboxylic
acid [(S)-cyclopropyl-(3-fluoro-phenylj-methyl]-amide.
LC-MS (m/z) 438.4 (MH+); tg = 0.88.

Exampie 6

Synthesis of intermediates:

F .
O NH

= Br
N

LT L

3-Bromomethyl-8-fluoro-1-oxo-2-propyi-1, 2-dihydro-isoquinoline-4-carboxylic acid [(S)-

10 cyclopropyl-(3-fluoro-phenyl)-methyl]-amide.
Bromine (400 mg, 2.5 mmol) in 0.5 ml 1,2-dichloroethane was added to 8-fluoro-3-methyl-1-
oxo-2-propyl-1,2-dihydro-isoquinoline-4-carboxylic acid [(S)-cyclopropyl-(3-fluoro-phenyl)-
methyl}-amide (344 mg, 0.84 mmol, see example 3) in 1,2-dichloroethane (20 mL) at 60°C,
The reaction mixture was stirred for 15 nunutes at 60°C. The reaction mixture was

15 concentrated in vacuo to give crude 3-bromomethyl-8-fluoro-1-oxo-2-propyl-1,2-dihydro-
isoquinoline-4-carboxylic acid [(S)-cyclopropyl-(3-fluoro-phenyl)-methyl]-amide, which was
used in the next step without purification. LC-MS (nv/z) 489.5 (MH~+); tg = 1.53,



Aldrich 7646-69-7 45,291-2 Bromine Merck 7726-95-6 101948 Triethyt orthoacetate Acros 78-39-7
13965-5000 2,6-Difluorobenzonitrilie FLROCHEM 1897-52-5 1958 2-Chloro-6-fluorobenzonitrile Aldrich
668-45-1 1%5%13,@2&-5'griﬂuorobenzonitriIe Aldrich 136514-17-5 310883 Mygﬁgg,g%gﬁggenzonitrile

A
O Nk

167

6a 8-Fluoro-1-oxo-3-piperazin-l-vimethyl-2-propyl-1, 2-dihydro-isoquinoline-4-carboxyiic
acid [(S)-cyclopropyl-(3-fluoro-phenyl)-methyl]-amide.
Triethyl amine (280 pL, 2 mmol) and piperazine-1-carboxylic acid tert-butyl ester (186 mg, 1
5 mmol) were added to 3-bromomethyl-8-fluoro-1-oxo-2-propyl-1,2-dihydro-isoquinoline-4-

carboxylic acid [(S)-cyclopropyl-(3-fluoro-phenyl)-methyl]-amide (0.84 mmol) in 20 mL
THF. The reaction mixture was stirred af room temperature for 24 hours and poured into 50
mL water and 50 mL brine. The mixture was extracted with ethyl acetate (250 mL). The
organic phase was washed with brine, dried over MgSQO. and concentrated in vacuo. The

10 crude product was flash chromatographed on silica gel (gradient heptane-ethyl acetate) to
give 365 mg of a mixture of 4-(4-{[(S)-cyclopropyl-(3-fluoro-phenylj-methyl]-carbamoyl} -
8-fluoro-1-oxo-2-propyl-1,2-dihydro-isoquinolin-3-ylmethyl)-piperazine-1-carboxylic acid
tert-butyl ester and 8-fluoro-3-methyl-1-oxo-2-propyl-1,2-dihydro-isoquincline-4-carboxylic
acid [(S)-eyclopropyl-(3-fluoro-phenyly-methyl}-amide. The mixture was dissotved in 7 mL

15 1,2-dichloroethane. 7 mL trifluoroacetic acid was added and the reaction mixture was stirred
at room temperature for 2 hours and concentrated in vacuo. 50 mL sat. NaHCO; (aq) was
added, and the mixture was extracted with ethyl acetate (50 mL). The organic phase was
washed with brine, dried over MgSO: and concentrated in vacuo. The crude product was
flash chromatographed on silica gel (ethyl acetate and then ethyl acetate:methanol:triethyl

20 amine 3:1:1) to give 8-Fluoro-1-oxo-3-piperazin-1-ylmethyl-2-propyl-1,2-dihydro-
isoquinoline-4-carboxylic acid [(S)-cyclopropyl-(3-fluoro-phenyl)-methyi]-amide, yield 50%.
LC-MS (method B) (mv/z) 495.5 (MH+); t = 0.55.

The following compound was obtained analogously via corresponding 3-bromomethyl

25  derivative:



Aldrich 96606-37-0 548103 C-((S)-C-Cyclopropyl-C-phenyl)- rnethylaminé Acesys A5011S tett-Butyl
carbazate Aldrich 870-46-2 B9,100-5 Propargyl bromide Aldrich 106-96-7 P5,100-1

1-lodo-3-flu pzrﬂ%l%%%pollo 462-40-8 PC1027 1-Fluoro-2-iodoethane Agﬁl}ﬂlzggg%%egsl?COSBO
2-lodo-1,1-difluoroet

@g@
F
O NH
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6b 8-Fluoro-1-oxo-3-piperazin-1-ylmethyl-2-propyi-1, 2-dihydro-isoquinoline-4-carboxylic
acid [(S)-cyclobutyl-(3-fluoro-phenyl)-methyl]-amide LC-MS (m/z) 509.3 (MH+); tz = 1.01.

LA
\N { @ \ﬂ

6¢ 3-(4-tert-Butyl-piperazin-1-yimethyl)-8-chloro-1-oxo0-2-propyl-1, 2-dihydro-isoquinoline-
4-carboxylic acid [(Si-cyclopropyl-(3-fluoro-phenyl)-methyl]-amide.
Triethyl amine (280 uL., 2 mmol}) and 1-tert-butyi-piperazine {96 mg, 0.67 mmot) were added
to 3-bromomethyl-8-chloro-1-oxo-2-propyl-1,2-dihydro-isoquinoline-4-carboxylic acid [(S)-
10 cyclopropyl-(3-fluoro-phenyl}-methyl]-amide (0.56 mmol) in 10 mL THF, The reaction
mixture was stirred at room temperature for 30 minutes and poured into 50 mL 0.5 N NaOH
(aq). The mixture was extracted with ethyl acetate (100 mL). The organic phase was washed
with brine, dried over MgSQO, and concentrated in vacuo. The crude product was flash
chromatographed on silica gel (gradient heptane-ethyl acetate/methanol) to give 190 mg of
15 the title compound, yield 60%. LC-MS (m/z) 567.8 (MH+); tr = 1.07.

The following compounds were obtained analogously:



Apollo 598-39-0 PC 1038 3-lodobenzylamine Aldrich 696-40-2 100064 2-Fluoro-6-iodobenzonitn e
Fluorochem 79544-29-9 6244 120 Sodium nitrite Aldrich 7632-00-0 52,437-9 Tetrabutylammonium

bromide Aldyich 1643-19-2 19,311-9 Amines of the general fotutula VI used for the preparation of the
WI0/A2$655. PCT/DR2009/050237

compoundsWame Upplier

Qa

Q&s

6d 8-Chloro-1-oxo-3-(2-oxo-pyrrolidin- 1-yIimethyl)-2-propyl-1, 2-dihydro-isoguinoline-4-

109

carboxylic acid [(S)-cyclopropyl-(3-fluoro-phenyl)-methyl]-amide.
Pyrrolidinone was treated with sodium hydride in THF before addition to the corresponding

5 3~bromomethyl compound. LC-MS (m/z) 510.2 (MH+); tp = 1.43.

be 8-Fluoro-1-oxo-3-(2-oxo-pyrrolidin-1-ylmethyl)-2-propyi-1, 2-dihydro-isoguinoline-4-

carboxylic acid [(S)-cyclopropyl-(3-fluoro-phenyl)-methyl]-amide

Pyrrolidinone was treated with sodium hydride in THF before addition to the corresponding
10 3-bromomethyl compound. LC-MS (m/z) 494.3 (MH+); tr = 1.29

F
@‘-"‘A
O NH

S N /\
N \kk/ N Z/
6f 3-(4-tert-Butyl-piperazin-1-ylmethy[}-8-fluoro-1-oxo-2-propyl-1, 2-dihydro-isoquinoline-4-

carboxylic acid [(S)-cyclopropyl-(3-fluoro-phenyl)-methyl]-amide
LC-MS (m/z) 551.7 (MH+); tr = 0.97.



CAS no. Cat.no. Cyclopentylamine Acros 1003-03-8 111591000 Cyclobutylamine Aldrich 2516-34-9
225185 Cyclopropytaminc Aldrich 765-30-0 12,550-4 Cyclohexyl amine Aldrich 108-91-8 240648

22,2'“”'“%6’8%&?{}’2%@5 ne Aldrich 5042-30-8 129046 2,2,2-Trif|uoroeth¥@%%{)@%@(ﬁ‘g7

110
A\
F .
HN._.O
S Y
N )\/NH
Satp

6g 3-((2R,58)-2,5-Dimethyl-piperazin- I -ylmethyl)-8-fluoro-1-oxo-2-(3, 3, 3-trifluoro-propyi)-
1, 2-dihydro-isoquinoline-4-carboxylic acid [(S)-cvclopropyl-(3-fluoro-phenyl)~-methyl]-
amide.

5 LC-MS (m/z) 577.6 (MH*); tg = 1.05.

Example 7

The following compounds were obtained from the corresponding compounds described in the

example 5 by reductive alkylation with appropriate aldehyde and sodium cyanoborohydride
10 analogously to the method described for example 2 or by acylation with acetic anhydride

(neat) followed by evaporation. The title compounds were isolated by SCX ion exchange,

flash chromatography or by preparative LC-MS.

FQ““\
O NH
LY
Ny
F O \

7a §-Fluoro-3-methyl-2-((S)- 1 -methyl-pyrrolidin-2-yimethyvl)- 1 -oxo-1,2-dilyvdro-
15 isoquinoline-4-carboxylic acid [(S)-cyclopropyl-(3-fluoro-phenyl)-methyl]-amide.
LC-MS (mv/z} 466.4 (MH+); tr = 0.89.



753-90-2 269042 N-Aminopiperidine Aldrich 2213-43-6 A75900 tert-Butylhydrazine hydrochloride
Aldrich 7400-27-3 194972 Isopropylhydrazine Matrix 2257-52-5 19945 Propylamine Aldrich 107-10-8
10,981-9 Bl{;yd)a{m%z&ggich 109-73-9 B88985 Isoamylamine Aldrich

g
Ou NH

F O P

Th 2-(1S)-1-Ethyl-pyrrolidin-2-plmethyl)-8-fluoro-3-methyl-1-oxo- 1, 2-dihydro-isoquinoline-

PCT/DEK2009/050237
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4-carboxylic acid | (S)wcyclopropyl—(3—ﬂuom—phenyl)-mefjhyU—amz'de.
LC-MS {(my/z) 480.4 (MH+); tg = 0.92.

Q A
F ;
O NH

F O 8

7¢ 8-Fluoro-3-methyl-1-oxo0-2-((5)-1-propyl-pyrrolidin-2-yimethyi}- 1, 2-dihydro-
isoquinoline-4-carboxylic acid [(S)-cyclopropyl-(3-fluoro-phenyl)-methyl]-amide.
LC-MS (mv/z) 494.4 (MI1+); tg = 0.98.

A
F :
O -NH

N
.
F O /\§ O
10 7d 2-((S)-1-Acetvl-pyrrolidin-2-yimethyl)-8-fluoro- 3-methyl-1-oxo-1,2-dihydro-isoquinoline-
4-carboxylic acid [(S)-cyclopropyl-(3-fluoro-phenyl)-methyl]-amide.
LC-MS (m/z) 494.5 (MH+); tg = 1.21,



107-85-7 126810 2-Methoxyethylamine Aldrich 109-85-3 143693 Tetrahydrofurfurylamine Aldrich
4795-29-3 131911 n-Amylamine Aldrich 110-58-7 171409 2-(Methylthio)ethylamine Aldrich

18542-42-2 butythydrazine Enamine Cyclopentylhydrazin '
0xe6s SEPIRY0 050237

Q A
- X
0. _NH
) \/D
N N
\

F O
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7e 8-Fluoro-3-methyl-2-((R)-1-methyl-pyrrolidin-2-ylmethyl)- 1 -oxo- 1, 2-dihydro-
isoquinoline-4-carboxylic acid {(S)-cyelopropyl-(3-fluoro-phenyl)-methyl]-amide.
LC-MS (m/z} 466.2 (MH+); tg = 0.89.

A
0. NH

7§ 2-((R)-I-Ethyl-pyrrolidin-2-yimethylj-8-fluoro-3-methyl-1-oxo- 1, 2-dihydro-isoquinoline-
4-carboxylic acid [(Sj-cyvclopropyl-(3-fluoro-phenyl)-methyl]-amide.
LC-MS (m/z) 480.4 (MH+); tg = 0.92.

Q8
O Nk

10 7g 8-Fluoro-3-methyl-1-oxo-2-((R)-1-propyl-pyrrolidin-2-yimethyl)- 1, 2-dihydro-
isoquinoline-4-carboxylic acid [(S)-cyclopropyi-(3-fluoro-phenyl)-methyl]-amide.
LC-MS (m/z) 494.6 (MH+); tg = 0.98.



Ethoxyamme hydrochloride Aldrich 3332-29-4 27,499-2 0-iso-Butylhydroxylaminc hydrochloride ABCR
6084-58-8 TCI0387 1-(Aminooxy)propane chloride ABCR 6084-54-4 KO12H-939 Methylamine Aldrich

74-89-5 39,§2E§O&§}?&ggggylamme Aldrich 75-31-0 320366 2,2-Difluoropropgm&g}xg{)r%ghIoride

Flrochem 4

QA
F .
O NH
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0
F O )to

7h 2-((R)-1-Acetyl-pyrrolidin-2-ylmethyl)-8-fluoro-3-methyl- 1 -oxo-1, 2-dihvdro-isoquinoline-
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d-carboxylic acid [(S)-cyclopropyi-(3-fluoro-phenyl)-methyl]-amide.
LC-MS {m/z}) 494.3 (MH+); tp = 1.21.

Q .\‘A
F X
0. NH

2

N
F O

5
7i 8-Fluoro-3-methyl-2-((R)-1-methyl-pyrrolidin-3-vl)-1-oxo-1, 2-dihydro-isoquinoline-4-
carboxylic acid [(Sj-cyclopropyl-(3-fluoro-phenyl)-methyi]-amide.
LC-MS (m/z) 452.3 (MH+); tp = 0.88.
S
O~ NH
2
10 F O \

7j 8-Fluoro-3-methyl-2-{(S)-I-methyl-pyrrolidin-2-vimethyi)- 1 -oxo- 1, 2-dihvdro-isoquinoline-
4-carboxylic acid [(S)-cyclobutvi-(3-fluoro-phenyl)-methyl]-amide.
LC-MS (m/z) 480.4 (MH+); tz = 0.98.



22069 Isopropylamine Aldrich 75-31-0 320336 Aminoacetonitri e hydrochloride Lancaster 6011-14-9
7658 WO 2010/028655 121 PCT/DIC2009/050237 3,3,3-Trifluoropropylamine Flurochem 2968-33-4

007712 N-(2-Aminoethe/lgpyrrolidine Aldrich 7154-73-6 A55357 Ally!lamine Aldrich 107-11-9
WO 2010/62865 PCT/DK2009/050237
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7k 2-((S)-1-Ethyl-pyrrolidin-2-ylmethyl)-8-fluoro-3-methyl-1-oxo- 1, 2-dihydro-isoquinoline-
4-carboxylic acid[(S)-cyclobutyl-(3-fluoro-phenylj-methyi]-amide.
LC-MS {(m/z) 494.5 (MH+); tg = 1.01

B\,
G NH

N \\‘\\'
F G

71 8-Fluoro-3-methyl-2-((R)- I-methyl-pyrrolidin-2-yimethyl)- 1 -oxo-1, 2-dihydro-
isoquinoline-4-carboxylic acid [(S)-cyclobutyl-(3-flucro-phenylj-methyl]-amide.
LC-MS (nvz) 480.4 (MH+); tg = 0.99.

16 Example 8

T~
HN G
=
N\N F
H
F o]

8a 2-Ethylamino-8-fluoro-3-methyl-1-oxo- 1, 2-dilydro-isoquinoline-4-carboxylic acid [(S)-

F

I-(4-fluoro-phenyl)-propyl]-amide.
To a mixture of crude 2-ethylamino-8-ftuoro-3-methyi-1-ox0-1,2-dihydro-isoquinoline-4-

15 carboxylic acid (62 mg, 0.059 mmol), (S)-1-(4-fluoro-phenyl)-propylamine hydrochloride
(40 mg), N-(3-dimethylaminopropyl)-N'-ethyicarbodiimide hydrochloride (=EDC, 191.7 mg,
1.0 mmol), 1-Hydroxybenzotriazole (135.1 mg, 1.0 mmol), N,N-Dimethylformamide (3 mL)



241075 3-Methoxypropylamine Aldrich 5332-73-0 M2,500-7 Propargylamine Aldrich 2450-71-7
P5,090-0 5-Aminomethyl-pyrrolidin-2-one Chernbridge 154148-69-3 4111537 Cyclopropancamine

Aldrich 2516:47:4 353521 3-(Aminomethyl)piperidine AB Chem 23099-2%@m%ﬂgﬁmnolamine
Fluka 141-43- '

10
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was added followed by triethylamine (0.5 mL, 4 mmol). The obtained suspension was flashed
with Argon and stirred at r.t. overnight, The reaction mixture was quenched with 1 M HCI
(20 ml) then diethyl ether (20 ml), shaked and the ether layer was washed with IM HCI (3x5
ml}, sat. ag. NaHCOs (20 ml}, water (2x10 m!) and rotovaped to give 36 mg of pale brown
residue. 1t was transferred fo 5 g prepacked SiO; column with 1,2-dichioroethane and flash
chromotographed with the gradient heptane-ethyl acetate, The product came out with 40%
ethyl acetate to give 12 mg of the title compound. LC-MS (m/z) 400.1 (MH"), tz=1.3. 1H
NMR (DMSO-ds, 250 MHz, 70°C, dmso-ds=2.5 ppm): 0.94 (1, J=7.3 Hz, 3H, Et), 1.12 (¢,
J=7.1 Hz, 3H, EINH), 1.69-1.91 (m, 2H, Et), 2.34 (s, 3H, Me), 2.94 (quintet, J=7.1 Hz, 2H,
EINH), 4.96 (q (unres. dt), J=7.6 Hz, CHNH), 6.04 (1, J=6.5 Hz, EtNH), 7.05-7.21 (m, 4H),
7.42 (dd, J=5.7 Hz, J=8 .4 Hz, 2H, p-FCeHa), 7.61 (dt, J(d)=5.1 Hz, J(1)=8.1 Hz, 1H, C6H),
8.7 (br. d, J=8.1 Hz, NHCQ). "F NMR (CFCL=0 ppm): -110.9 (dd, J=4.2 Hz, ]=11.5 Hz,
C8F), -115.95 (br. s (unres. m), CsH4F).

The following compounds were obtained analogously:

8b 2-Ethylamino-8-fluoro-3-methyl-1-oxo-1, 2-dihydro-isoquinoline-4-carboxylic acid [(S)-
cyclobutyl-{4-fluoro-phenyl)-methvl]-amide.

LC-MS (mv/z) 426.4 (MH); tg = 1.45.

The following compound was obtained analogously (from (4~Bromo~8~ﬂuor0~3—me{hy1~1~
oxo-1H-isoquinolin-2-yi)-propyl-carbamic acid tert-butyl ester followed by standard fert-
butoxy carbonyl deprotection):

HN O
3
N\N/\/
H
F @]

F



02400 (R)-3-Aminotetrahydrofuran Milestone 111769-26-7 7D-0006 (S)-3-Aminotetrahydrofuran
Milestone 104530-79-2 7D-0005 4-Aminotetrahydropyrane Combi-Blocks 38041-19-9 AM-1004- 005

(R)-2-(Amin -|-N-BOC- pyrrolidine Flrochem 259537-92-3 11384 ({)-2- ' yl 1-N-BOC-
pyrrolidine Atk é}r‘ﬁ%gozo-m-s 1392 (S)-3-Amino-I-N-BOC-pyrroIidine§kéé§$ﬁ%%§%?44-5
116

8¢ 8-Fluoro-3-methyl-1-oxo-2-propylamino-1,2-dihydro-isoquinoline-4-carboxylic acid [(S)-
evelobutvl-(4-fluoro-phenyl)-methyl]-amide
LC-MS (m/z) 440.2 (MH"); tz = 1.57.

5 Example 9

9a 8-Fluoro-3-flucromethyl-1-oxo-2-propyvlamine-1, 2-dihydro-isoquinoline-4-carboxylic acid [(S)-
cyclobutyl-(3-fluoro-phenylj-methyl}-amide
3-Bromomethyl-8-fiuoro-1-oxo-2-propylamino-1,2-dihydro-isoquinoline-4-carboxylic acid [(8)-

10 cyelobutyl-(3-fluoro-phenyl)-methyl]-amide (27 mg, 0.052 numol) N,N-Dimethylformamide (2 mL)
and potassium fluende (0,015 g, 0.26) were stirred at room temperature overmight. The reaction
mixture was poured into water. The mixture was exiracted with ethyl acetate. The organic phase was
washed with brine, dried over MgS0O4 and concentrated in vacuo. The crude was purified by
preparative HPLC to give the title compound.

15 LC-MS (mv/z) 458.3 (MH ); tg = 1.67.

Example 10
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10a 8-Fiuoro-2-(3-fluoro-propviamino-3-methyl-1-oxo-1, 2-dihydro-isoguinoline-4-
carboxylic acid [(S)-cyclobutyl-(3-fluoro-phenyl)-methyl]-amide
20 To (4-{[(8)-cyclobutyl-(3-fluoro-phenyl)}-methyl]-carbamoyl}-8-fluoro-3-methyl-1-oxo-1H-
isoquinolin-2-yl)-carbamic acid tert-butyl ester (0.5000 g, 1.005 mmol; prepared as described

in example 8) and tetra-N-butylammonium bromide (0.340 g, 1.05 mmol) in toluene (10 mL,

90 mmol}) was added potassium hydroxide (84.6 mg, 1.51 mmol) (powdered). The reaction



634794 (R)-3-Am}noil-N-BOC-pyrroIidine CNH 147081-49-0 C-3153R Aldehydes used for reductive
alkylation in examples 2 and 7: Name Supplier CAS no. Cat.no. Acetaldehyde Aldrich 75-07-0

W200336 ngi%ﬂﬁ%@g}le Acros 123-38-6 13151 Butyraldehyde AIdrichI;L@éb%(%g%%Jﬁ-l
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was stirred at 50 °C for 10 minutes, 1-lodo-3-fluoropropane (0.525 g, 2.79 mmol) was added
and the reaction mixture was stirred for 1 hour at 50 °C. The temperature was raised to 80 °C
and the reaction mixture was stirred for another for 2 hours. The reaction mixture was cooled
to room temperature and washed with 50 ml of water, dried over MgSO4 and was
5 concentrated in vacuo to give 0.76 g (4-{[(S)-cyclobutyl-(3-fluoro-phenyl)-methyi}-
carbamoyl}-8-fluoro-3-methyl-1-oxo-1H-isoquinolin-2-y1)-(3-fluoro-propyl)-carbamic acid
tert-butyl ester as an oil. The Boc-protection group was removed analogously to the method
described in example 6 with trifluoroacetic acid in 1,2-dichloroethane to give the title
compound. LC-MS (m/z) 458.2 (MH+); tg = 1.53.
10 The following compounds were obtained analogously:

SN
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HN. .0
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10b 8-Fluoro-2-(2-fluoro-propylamine)-3-methyl-1-oxo-1, 2-dihydro-isoquinoline-4-
carboxylic acid [(S)-cyclobutyl-(3-fluoro-phenylj-methyl]-amide
LC-MS (nvz) 444.6 (MH+); tr = 1.45
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10c 2-(2,2-Difluoro-ethylamino)-8-fluoro-3-methyl-1-oxo- 1, 2-dihydro-isoquinoline-4-
carboxylic acid [(S)-cyclobutyl-(3-fluoro-phenyl)-methyl]-amide
LC-MS (mv/z) 462.5 (MH+); tg = 1.54



Isobutyraldehyde Aldrich 78-84-2 418110 Trimethylacetaldehyde Aldrich 630-19-3 T71501
Cyclopropanecarboxaldehyde Aldrich 1489-69-6 272213 Isovaleraldehyde Aldrich 590-86-3 146455

Foinaldehyqiﬁzl 0/8/(1']5] water Merck 50-00-0 1.04003.1000 WO 2010/028%%5PCT/0K2009/050237 122
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10d 8-Fluoro-3-methyl- 1-oxo-2-prop-2-ynvlamino- 1, 2-dihydro-isoquinoline-4-carboxylic
acid [ (S)-cyclobutyl—(Sﬂubro-phenyl)-merhyl]-amide
LC-MS (m/z) 436.4 (MH+); tx = 1.49

5  Example 11

OH ©
11a 2-ethylamino-8-hydroxy-3-methyl-1-oxo- 1, 2-dihydro-isoquinoline-4-carboxylic acid
{((S)}-cyclopropyl-phenyl-methylj-amide
A mixture of 2-ethylamino-8-fluoro-3-methyl-{-ox0-1,2-dihydro-isoquinoline-4-carboxylic
10 acid((S)-cyclopropyl-phenyl-methyl)-amide (47.0 mg, 0.119 mmol, sodium nitrite (80.0 mg,
1.16 mmol), and N,N-dimethylformamide (0.2 ml) was heated under microwave irradiation
at 220°C for 60 min. Partitioned between EtOAc and water (4x10 ml), then combined
aqueous phases were cxtracted with ether (15 ml), which was washed with water (4x10 mi).
The combined organic solution was concentrated in vacuo, and purified by flash
15 chromatography (with a gradient of heptane-ethylacetate) to give 2-ethylamino-8-hydroxy-3-
methyl-1-0x0-1,2-dihydro-isoquinoline-4-carboxylic acid ((S)-cyclopropyl-phenyl-methyl)-
amide as a yellow solid.

LC-MS (m/z) 392.7 (MH#); t = 1.52



Membranepreparation: BHK cells stably expressing the human NK3 receptor were seeded in
harvesting plates in Dulbeccos MEM containing GlutaMax (862 mg/1), 1mM sodium pyruvatc, 10%
fetal calf se é‘(@ E’ﬁg[Strep, 1 mg/m1 G418 and were grown at 34C in %ﬂ?}& d% beg g}mosphere
containing 10% g 0 increase receptor expression, 10 uM trlchotatln was a t2 the media 24
hours before harvest of the cells at a confluency of app 90%. Prior to the harvesting, the cells were
washed twice with PBS without Mg2- og Ca2"- and subsequently scrapped of in 10 ml PBS pr
harvesting plate. The cells suspension were centrifuged at 1500xG in three minutes before
resuspensmgla@ugﬂﬂl fol&;Hﬁ}bpjﬂaﬁ& b@tb&lﬁ@ﬁ]ﬁ@maﬂ’llng 2 mM MgCl2; 0,3 mM EDTA and 1 mM
EGTA (bu far. . 3H-Si. YaYe : . at-40000xG in
30 minutes¥4THe membrane pellet was resuspenBBHH%uﬁer A c&*ﬁélﬁﬁwg ZSOQﬂM’%ucrose alliquoted
and stored§F cICHTRATIORYIANs deocripUoNT [e:qeeay Was BRIl as Bbesed
competition-binding assay in a 50 mM Tris pH 7.4 assay buffer containing 120 !'TIM NaCl, 3 mM
MnCI2, 40 pg/nd bacitracin, 2 jig/ml Chyrnostatim 1 jig/m1 Phosphoramidon ant 4 jig/m1 Leupeptin.
App 0.02 nj\lgglgprgL\(KB was mixed with test compaogrnds before addimnsgig jig gfi tlieshomogenised
NK3 membrane preparation and 0,025 mg SPA beads in a total volume of 60 jil. The assay 20 plate
was subseﬁ‘ﬁ@ﬁwﬁ&ﬁBP@@Pfiﬁ%W‘?ﬁé‘ﬁBﬁ?ed for 90 min at RT. The plate was centrifugated 10 minutes
at 500xG m}d@ehllmafb |(‘Ea>ctgpcounter 5 mlnuttes pr well. The total blndlng which comprised less
than 5 % of-added-radioligand:-w Red-usih ywbufferwhereas-the-ren "i(f)ic binding was
defined in gh?‘&@%‘é’ﬁﬁ%‘ ? 4l Qg’gy];?ant The ﬁb%qgeuflc blndﬁg\%kgas%tute‘ég%p % of the total
binding. meﬂmt&m&tedemressed in percen@t]ﬂne specmc b[mjt’mgmf 12551VN5§B$nd the ICso

values (coneen 0 Y rmined by
non-linear }e%@g § ﬂ’sﬁng a S|gm0|dal/\£> q’fé 9 ociation constant

(K) were cm@wﬁeﬂﬁ@mm@mﬂgﬁfmﬁ@}quaﬂm&m |C50/ (1012450 B - wh&z&s&be()concentratlon of
free radioli % $ %ﬂ%%xm?ted to the 30 concentration of added '251-NK13 in the assay (app 0,02
nM). The was determined to be 0,7 nM from three independent saturation assays each
performedmlblmdmp{lcatﬁrdeﬁerm|nat|ons Bmax welgrighp 2 pmangSWS)S B8,125-5
2010/0286&85R&HB ; OPOYRE Y ally have K
téér"ﬂé’%‘éazé%%h as 500 nM. Ma : in“fact, helow 100 niVI

......

the mediawas: v A (Hanies BSS buffer
, ' ‘ ye“ gent dissolved in

60 min at ; Fe—+H - € resentative
plate was € mtt ' ' ells initially were
added HBSS, buﬁﬁnmdb&ﬁzﬁumri&ter the various Am&entratlons ofNKBiwerﬁ axldedin order to
determinethe , . $K -. WEFE-PFE ed with a 1%
BSA soluti6h’”
C-((8)-C-Cyclopropyl-C-phenyl)- Acesys AS5011S
methylamine
tert-Butyl carbazate Aldrich 870-46-2 B9,100-5
Propargy! bromide Aldrich 106-96-7 P5,100-1
1-Todo-3-fluoropropane Apollo 462-40-8 PC1027
1-Fluoro-2-iodoethane Apollo 762-51-6 PCO560
2-lodo-1,1-difluoroethane Apollo 598-39-0 PC1038
3-Iodobenzylamine Aldrich 696-40-2 100064

2-Fluoro-6-iodobenzonitrile Fluorachem 70544299 6244




washed three times with H20. NKB was diluted in HBSS buffer containing 0,1% BSA. For efficacy and
potency evaluation of compounds, these were diluted in HBSS 20buffer prior to test. For test of agonist
activity, 25 d compound solution was added and the plate 5 minutes in
the FLIPR. For %egt antagonlst activity, the plate was incubated for ano#@l%%%%%éé;);before
addition of 25 RI of the EC85 concentration of NKB (app. 4 nM) as described above. The plates were
subsequently analyzed for 5 minutes before the agsay was terminated. The maximal increase in
25fluorescence over background following each ligand addition was determined. The IC50 value was

calculated usdngrstamidal variable slope curve fyttmg@ﬁ:tnd the cIQé@zva(bU@ Waggiejergnlned usmg the
equation (elG

od a
described gﬁ%@*tyi%”??é‘s‘tm§mm§t?qumolmoncé’élf’ﬁ]i]e present |h§/de3nt1%r% chatdetefized in the NK3

receptor efficacy and potency assay have been antagonlsts without any observed significant agonist

activity at relevant es Table 1 show the, affinit otency for the NK3 receptor 5Table |

Erample AN (RHARA BOEr RO & B 68 200 AT S8 B0
Name Supplier CAS no. Cat.no.
Cyclopentylamine Acros 1003-03-8 111591000
Cyclobutylamine Aldrich 2516-34-9 225185
Cyclopropylamine Aldrich 765-30-0 12,550-4
Cyclohexylamine Aldrich 108-91-8 240648
2,2, 2-Triftuoroethylhydrazine Aldrich 3042-30-8 129046
2,2, 2-Trifluoroethylaming Aldrich 753-90-2 269042
N-Aminopiperidine Aldrich 2213-43-6 AT75900
tert-Butylhydrazine hydrochloride Aldrich 7400-27-3 194972
Isopropythydrazine Matrix 2257-52-5 19945
Propylamine | Aldrich 107-10-8 10,981-9
Butylamine Aldrich 109-73-9 B8RO8S
Isoamylamine Aldrich 107-85-7 126810
2-Methoxyethylamine Aldrich 109-85-3 143693
Tetrahydrofurfurylamine Aldrich 4795-29-3 131911
n-Amylamine Aldrich 110-58-7 171409
2-(Methylthio)ethylamine Aldrich 18542-42-2 632929
Cyclobutylhydrazine Enamine - -
Cyclopentylhydrazine Enamine - -
Ethoxyamine hydrochloride Aldrich 3332-29-4 27,499-2
O-iso-Butylhydroxylamine hydrochloride ABCR 6084-58-8 TCI10387
1-(Anunooxy)propane chloride ABCR 6084-54-4 KO12H-939
Methylaming Aldrich 74-89-5 39,505-6
Isopropylamine Aldrich 75-31-0 320366
2,2-Difluoropropylamine hydrochloride  Flrochem 421-00-1 22069
Isopropylamine Aldrich 75-31-0 320336

Aminoacetonitrile hydrochloride Lancaster 6011-14-9 7658
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3,3,3-Trifluoropropylamine Flurochem 2968-33-4 007712
N-(2-Aminoethylpyrrolidine Aldrich 7154-73-6  AS55357
Allylamine Aldrich 107-11-9 241075
3-Methexypropylamine Aldrich 3332-73-0 M2,500-7
Propargylamine Aldrich 2450-71-7  P35,090-0
5-Aminomethyl-pyrrolidin-2-one Chembridge 154148-69-3 4111537
Cyclopropancamine Aldrich 2516-47-4 359521
3-(Aminomethyl)piperidine AB Chem 23099-21-0  ABI087
Fthanolamine Fluka 141-43-5 02400
(R)-3-Aminotetrahydrofuran Milestone 111769-26-7 71-0006
(S)-3-Aminotetrahydrofuran Milestone 104530-79-2  7D-0005
4-Aminotetrahydropyrane Combi-Blocks  38041-19-9  AM-1004-
005
(R)}-2-(Aminomethyl-1-N-BOC- Flrochem 259537-92-3 11384
pyrrolidine
{S)-2-(Anminomethyl-1-N-BOC- Firochem 119020-01-8 11392
pyrrolidine
(S)-3-Amino-1-N-BOC-pyrrolidine Aldrich 147081-44-5 634794
(R)-3-Amino-1-N-BOC-pyrrolidine CNH 147081-49-0 C-3153R
Aldehydes used for reductive alkylation in examples 2 and 7:
Name Supplier CAS no. Cat.no.
Acetaldehyde Aldrich 75-07-0 W200336
Propionaldehyde Acros 123-38-6 13151
Butyraldehyde Aldrich 123-72-8 53,819-1
Isobutyraldehyde Aldrich 78-84-2 418110
Trimethylacetaldehyde Aldrich 630-19-3 T71501
Cyclopropanecarboxaldehyde Aldrich 1489-69-6 272213
Isovaleraldehyde Algrich 590-86-3 146455
Formaldehyde, 40% in water Merck 50-00-0 1.04003.1000
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Example 12 NK3 receptor binding assay

Membranepreparation: BHK cells stably expressing the human NK3 receptor were seeded
in harvesting plates in Dulbeccos MEM contaming GlutaMax (862 mg/l), 1mM sodium
pyruvate, 10% fetal calf serum, 1% Pen/Strep, | mg/ml G418 and were grown at 34 "Cina
humidified atmosphere containing 10% CO,. To increase receptor expression, 10 uM
trichotatin A was added to the media 24 hours before harvest of the cells at a confluency of
app 90%. Prior to the harvesting, the cells were washed twice with PBS wiihout Mg** og
Ca”" and subsequently scrapped of in 10 mi PBS pr harvesting plate. The cells suspension
were centrifuged at 1500xG in three minutes before resuspension in 15 mM Tris-HCL pH 7,5
buffer containing 2 mM MgCly; 0,3 mM EDTA and 1 mM EGTA (buffer A). The cell
suspention was homogenised and subsequently centrifuged at 40000xG in 30 minutes. The
membrane-pellet was resuspended in buffer A containing 250 mM sucrose, alliquoted and
stored at — 80 °C.

Affinity assay description: The assay was performed as a SPA-based competition-binding
assay in a 50 mM Tris pH 7.4 assay buffer containing 120 mM NaCl, 3 mM MnCl, 40 ug/ml
bacitracin, 2 pg/ml Chymostatin, ! pg/ml Phosphoramidon and 4 pg/ml Leupeptin. App 0.02
nM I-NKB was mixed with test compounds before addition of 4 ug of the homogenised
NK3 membrane preparation and 0,025 mg SPA beads in a total volume of 60 ul. The assay
plate was subsequently under agitation incubated for 90 min at RT. The plate was
centrifugated 10 minutes at 500xG and counted in a topcounter 5 minuttes pr well.

The total binding, which comprised less than 5 % of added radioligand, was defined
using assay buffer whereas the non-specific binding was defined in the presence of 1 pM
osanetant, The non-specific binding constituted app 5 % of the total binding.

Data points were expressed in percent of the specific binding of '**I-NKB and the
1Cs; values (concentration causing 50 percent inhibition of '*’I-NKB specific binding) were
determined by non-linear regression analysis using a sigmoidal variable slope curve fitting.
The dissociation constant {(K;) were calculated from the Cheng Prusoff equation (K =
1Cse/(1+{L/Kp))}, where the concentration of free radioligand L is approximated to the
concentration of added '*I-NKB in the assay (app 0,02 nM). The Kp of '*I-NKB was
determined to be 0,7 nM from three independent saturation assays each performed with

duplicate determinations. Bmax was app 2 pmol/mg.
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The compounds of the present invention generally have K; values of 1000 nM or less,
such as 500 nM. Many compounds, i fact, have K; values below 100 nM and down to single

digit values.

5  Example 13 NK3 receptor efficacy and potency assay

BHK cells stably expressing the human NK3 receptor were seeded in 100 pl media in black
walled clear-base 96-wells plates (Costar) aiming at a confluency of 95-100% at the day of
assay. The assay was performed according to the FLIPR Calcium 4 Assay kit (Molecular
Devices). Al the day of the assay, the media was removed and the cells were washed once

10 with the HBSS buffer (Hanks BSS buffer, pH 7,4 containing 20 mM Hepes) before 100 pl of
a solution of the calcium assay reagent dissolved in the HBSS buffer containing 2,5 mM
probinicid was added to the cells. The plates were incubated for 60 min at 34°C, 10% CO;
before use in the FLIPR for examination of fluorescence.

One representative plate W&IS examined with a dose-response curve with NKB in a

15 setup in which the wells initially were added HBSS buffer and 15 min later the various
concentrations of NKB were added in order to determine the FCse and FCgs of NKB. All
compound plates used for NKB were precoated with a 1% BSA solution and subsequently
washed three times with H,O, NKB wasg diluted in HBSS buffer containing 0,1% BSA.

For efficacy and potency evaluation of compounds, these were diluted in HBSS

20 buffer prior to test. For test of agonist activity, 25 ul of the diluted compound solution was
added and the plate was analyzed for 5 minutes in the FLIPR. For test of antagonist activity,
the plate was incubated for another 45 minutes before addition of 25 ul of the ECys
conceniration of NKB (app. 4 nM) as described above. The plates were subsequently
analyzed for 5 minutes before the assay was terminated. The maximal increase in

25  fluorescence over background following each ligand addition was determined. The ICsq value
was calculated using sigmoidal variable slope curve fitting, and the ¢ICsy value was
determined using the equation (c1Cso = ICs0/(1+(ECss/ECsn))), where ECgs and ECsp for NKB

were determined as described above.



Example 14 Free fraction in plasma Free fraction in human plasma has been determined by
equilibrium dialysis between human EDTA plasma (Bioreclamation) and 0.1M NaH2PO4buffer

. adjusted to 4 {g experiment was performed in a 96 well dialysis pl g& 6h, htdialysis).

Plasma was %ogequ a %gg C immediately after purchasing. Membranes (}-%%?B a@@%ﬁ‘gﬁ%is
Membrane Strips, MWCO 12-14 K, htdialysis) were soaked for one hour in pure PBS and kept in
PBS/EtOH 80:20 (v/v) in a closed bottle at 5 C untii pse. 10 Experiment: Plasma was thawed in
cold water and centrifuged 5 min at 3000 rpm before use to move potential clots. The plasma
supernatamasgsstransferred to a new tube. Test compounds were diluted to 0.2 mM in DMSO. Plasma
was spike&é :100 with. test copﬁound glnal conce tratlon 2 %%Mﬁ{ g§ dlal\t/n[g Eﬁ.'%late was assembled
with memBraneSRIOSIIAG ' 118 FREtFlLoIREoRS ‘bé‘?f’f *k?h% H&tE 15748 4ded to the
lower sidemﬂmeywedlszmamdﬁhatalm@‘tehmmmitr@ﬁnﬁbsmmd@ia“m wasiwadddite dhe upper side
of the wells, Thelp{!‘ose 37 C with gently shaking in 5

d with se ta din
hours. Afterlg Rours m%sbfﬁ A pltzta e Wénsl%erﬁ%ie egef’r(g/m t]he incubator " The sealing tape 20 was
carefully rdmigedd and 70 pi, from the buffer wells ("lower" side) were transferred to 96 well plates for

?ﬂ?lv)v/: IfheS glasmap;ree:%rgfctl rT ?: If’%Sor ta?meotli\r/l\? a%rc]i % ?:girix oAuPr:dA;Oc?fo tépe‘pijrléiirﬁ ?r%l\f;(ra\?;r)l Tlageszle
2 Example Plasma fredfragdon ¢ ‘{/@3@%&: nt 0.6 P P .

ia 310 570
ig 200 440
2d 46 230
Ze 180 580
2h 31 36
2p 12 27
4f 76 230
41 9.3 10
4p 160 380
4r 170 390
4t 6% 180
5d 25 16
5g 180 910
6a 13 7
6b 6.6 18
6e 9.8 21
Ta 78 136
7i %0 660
21 27

2] 23

2q 7.4

2r 6.8

2s 4.7

2t 43
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-C(O)-CZ-6§&9%§€D%§% }°0-C2_6alkenyl, -C(0)-0-C2_6alkynyl or BRI s
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Example 14 Free fraction in plasma
Free fraction in human plasma has been determined by equilibrium dialysis between human
EDTA plasma (Bioreclamation) and 0.1M NaH,PO, buffer adjusted to pH 7.4. The

5 experiment was performed in a 96 well dialysis plate (HTD96b, hidialysis). Plasma was
frozen at -80 °C immediately afier purchasing. Membranes (HTD 96a/b Dialysis Membrane
Strips, MWCO 12-14 K, htdialysis) were soaked for one hour in pure PBS and kept in
PBS/EOH 80:20 (v/v) in a closed bottle at 5 °C until use.

10 Experiment:

Plasma was thawed in cold water and centrifuged 5 min at 3000 rpm before use to
move potential clots. The plasma supernatant was transferred to a new tube. Test compounds
were diluted to 0.2 mM in DMSO. Plasma was spiked 1:100 with test compound (final
concentration 2 uM).

15 The dialysis plate was assembled with membranes according to the instructions
whereupon 150 pL phosphate buffer was loaded to the lower side of the wells immediately
after assembling and spiked plasma was loaded to the upper side of the wells. The plate was
sealed with sealing tape and incubated at 37 °C with gently shaking in 5 hours.

After 5 hours incubation the plate was removed from the incubator. The sealing tape

20 was carefully removed and 70 pL from the buffer wells (“lower” side) were transferred to 96

well plates for analysis.

Samples were analysed by LC-MS-MS on a Sciex APT 4000 (Applied Biosystems).

Table 2 shows the plasma free fraction (%) for tainetant and 9 compounds of the present
invention.



phenyl, wherein said phenyl, Ci_6alkyl, C2.6alkenyl or C2.6alkynyl is optionally substituted with one or
more substituents selected from halogen, hydroxyl, haloCi_olkyl, nitro, C1_ 6alkoxy, and NR2R3; 10 X
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3. The compound according to claim lor 2, where
ding to claim 3, wherein R' represents ethyl,

cyclopropy! o

cycloddeyl.

5. The co¥ipound acy

tording to any of claims 1-4, wherein X represents

H, methyl 200ptionally substituted with F, or -CH2-X', wherein X' represents a monocyclic saturated

moiety selected from piperazinyl and pyrrolidinyl, wherein said monocyclic moiety may be substituted

with one or more substituents W, wherein W is selected from Ci.6alkyl and (=0). 6. The compound
according to any of claims 1-5, wherein Q represents -CH2- and Y 25represents Cl4alkyl, C24alkenyl
or C24alkynyl, and wherein P is selected from halogen,



hydroxyl, -S-CH3 and cyano. 7. The compound according to any of claims 1-5, wherein Q represents
-CH2- and Y represents a monocyclic saturated moiety having 4-6 ring atoms, wherein one of said ring
30 atoms may be selected from N and 0, the rest being C, and which monocyclic saturated moiety
may be substituted with one or more substituents % Wherein Z is selected from CI, 6alkyl, (=0), C(O)H,
-C(0)-0-Ci_6alkyl, halogen, Cislkoxy, Ci.aydroxyalkfl and hydoxy. WO
2010/028655PCT/D1(2009/050237 129 8. The compound according to any of claims 1-5, wherein Q
represents -NH- and Y represents C1_6alkyl, wherein P is halogen, or wherein Y represents a
monocyclicGtaiity Shaving 4, 5 or 6 ring atoms, which ring atoms are selected from C. 9. The
compound gccordingotgpanydiciainms: teSwireaiei Q represents -0- and Y represents Cidalkyl.
1010.The compound according to any of claims 1-5,yherein Q represents a bond and Y represents a
monocyclic saturated moiety having 4-6 ring atoms, wherein 1 of said ring atoms may be selected from
N and 0, the rest being C, and which monocific_sattixateddoiety may be substituted with one or
 more substituents Z, wherein Z is selected from G yl, (=0), halogen, and hydroxy. 15 11.The
compound according to any of claims 1-10, wheye of RRIR8 independently represents
hydrogen or halogen. 2012.The compound aRdording to claff\n 11, wherein R2 represents halogen and
R4, R5 and R8 represent hydrogen. 13.The comBéu ) kgling to claim 11 herein all of R4-R8

3~ 'R

wherein A represents N, CH or CRI; '

5 eachR! independently represents hydrogen, Cysalkyl, Cz_galkenyl, Csgalkynyl, ~-C(0)-C;.
salkyl, -C(0)-Cagalkenyl, -C(0)-Casalkynyl, -C(0)-0-Cygalkenyl, -C(0)-0-Coealkynyl or
phenyl, wherein said phenyl, C,salkyl, Ca.galkenyl or Cy.¢alkynyl is optionally substituted
with one or more substituents selected from halogen, hydroxyl, haloC;alkyl, nitro, C;.
salkoxy, and NR2R3;

10 X represents hydrogen, C;.salkyl optionally substituted with F, or — CR*R"™X’, wherein X’
represents a monocyclic saturated moiety having 5-6 ring atoms one of which is N and
wherein one or two additional ring atom may be a hetero atom selected from N, O and S,
which monocyelic ring may be substituted with one or more substituent W, wherein W is
selected from Cialkyl, Cogalkenyl, Cogalkynyl, C;ghaloalkyl or (=O);

15 R*and R" each individually represent hydrogen, -CHj or halogen;

Q represents a bond, ~CHy-, -NH-, or -O-;

Y represents C)ealkyl, Cogalkenyl or Crealkynyl, wherein said alkyl, alkenyl or alkynyl
may be substituted with one or more substituents P, wherein P is selected from halogen,
hydroxy, Ci.¢alkoxy, cyano, -S-Cj.ealkyl, and a monocyclic saturated moiety having 5-6 ring

20 atoms one ring atom of which may be N and the rest is C; or Y may represent a monocyclic
saturated moiety having 4-6 ring atoms, wherein one of said ring atoms may be selected from

N and O, the rest being C, and which monocyclic saturated moiety may be substituted with



17.The compound according to claim 1 according to formula I' R5 R6R4 H R1 R7 R80 NH RORO
R11 R120 wherein RI represents C1_6allcyl; X represents hydrogen, C1_6alkyl optionally substituted
with F, or - @eRbd0sekerein X' Srepresents a monocyclic saturated moi@tyivaxmep5s628ng atoms one
of which is N and wherein one or two additional ring atom may be a hetero atom selected from N, O
and S, selected from piperazinyl and pyrrolidinyl, which monocyclic ring may be substituted with one or
more substituent W, wherein W is selected from C]izélkyl or (=0); Ra and Rb each individually
represent hydrogen, -CH3 or halogen; 10 represents a bond, -CH2-, -NH-, -0-; Y represents

C1_6alkyl SBQCBRPREIISGES é‘an@ﬁwn HePEIRFE dray sty Foriliepih thagib¥ubstituted with
one or mo(esy@mgueme@)wher&lﬂ Phigl selectad:llamynalogetsdrydioxyad heatkaxy, cyano,
-S-Ci_alkyl, and. a pll ed moiet havm 5:6 rin ato om.of which may be
N and the TSRS Stk Aol oA T SRR AETRSEy o e MR Hving g ring
atoms, Wherkwphéwﬁsw@ﬂdaﬁcakmhama?y béksélected from N and 0, the rest belng C, and which
monogyclic s edmo ay ted Wlth 0 mor e|n Zis
select%ed from%c(?ﬁé %y?ﬂfﬁ%ﬁ%é p% (;%’ ?p]eeasﬁ(%r}ﬁ'(? zg%' ox§/6 Foxyalkyl and
hydroxy; eatﬂquVRhaRseanHIﬁg m@mdepemdemmmﬁnes&whwmgea i@éﬂfdﬁl’drﬁjz@alkoxy orCl1_
206haloalkxh<9_pd pharmaceutically acceptable salts thereof. WO 20101028655PCT/01C2009/050237
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provided said compound is different from 2-methyl-1-ox0-1,2-dihydro-isoquino-

ling-4-carboxylic acid (1-phenyl-ethyi}-amide;

10 and pharmaceutically acceptable salts thereof.

2. The compound according fo claim 1, wherein A represents CH.
3. The compound according to claim lor 2, wherein R repfesents Cigalkyl.
15
4, The compound according to claim 3, wherein R represents ethyl, cyclopropyl or
cyclobutyl.
5. The compound according to any of claims 1-4, wherein X represents H, methyt

20  optionally substituted with F, or -CH»-X’, wherein X’ represents 2 monocyclic saturated
motety selected from piperazinyl and pyrrolidinyl, wherein said monocyclic moicty may be

substituted with one or more substituents W, wherein W is selected from Cygalkyl and (=0O).

6. The compound according to any of claims 1-5, wherein Q represents ~CHz- and Y
25  represents Cyualkyl, Coualkenyl or Chsalkynyl, and wherein P is selected from halogen,
hydroxyl, -S-CHj; and cyano.

7. The compound according to any of claims 1-5, wherein Q represents ~CHs- and Y

represents a monocyclic saturated moiety having 4-6 ring atoms, wherein one of said ring
30  atoms may be selected from N and O, the rest being C, and which monocyclic saturated

moiety may be substituted with one or more substituents Z, wherein Z is selected from C;.

salkyl, (=0), C(O)H, -((0)-0-C;palkyl, halogen, Cisalkoxy, Crshydroxyalkyl and hydoxy.



18.The compound according to claim 17 wherein RI represents ethyl, cyclopropyl or cyclobutyl; X
represents Cislkyl optionally substituted with F, or - CH2-X', wherein X' represents a monocyclic
saturated mwétythemes5-6 ring atoms one of which is N and wherein one©r/bitwosaddiional ring
atom may be a hetero atom selected from N, 0 and S, selected from piperazinyl and pyrrolidinyl, which
monocyclic ring may be substituted with one or more substituent W, wherein W is selected from
Ci_6alkyl or (-0); Q represents -CH2- or -NH-; Y reffisents CI_salkyl, C2,6alkenyl or C2_6alkyny! all
of which optionally substituted with up 10 to three halogens, or alternatively Y represent a monocyclic
saturated moiety having 4-6 ring atoms, wherein one of said ring atoms may be selected from N and 0O,
the rest being C, and which monocyclic saturated moiety may be substituted with one or more
substituents Z, wherein Z is selected.from CI sli 4’% h of R4-12.8 and R9-R12 independently
represents hydrogei, REBYEY, BIBEREX %rf’y(f’fc. %ﬁi%;l‘k’ P38 RHERSHPS ant a888rding to claim
18, whereimcpeashref (@-RBend R PAdndependeniiiiaepréSenicfaydragesnotdiogemn:t20 20.The
compogmd aeear 'ngc;t%d%im 969 S\NQJ |C(Qa}jlnrR7‘E{te(:)[aresrents1 h?lg%en 5, R6 and R8 represent hydrogen.
21.The compouﬁ ’accord]né o tEmM 7 Wherein ﬁ?r%%aréageents ¢ yl, cyclopropyl or cyclobutyl; 25X
represents C1_6alkyl optionally substituted with F, or - CH2-X', wherein X' represents a monocyclic
saturated pojety havipghp @ NGl ang:0f YRGS NsaQA e BT QUL 0. gifiyional fing atom
may be a hetero atom selected from N,;"0 and S, selected from piperazinyl and pyrrolidinyl, which
monocyclid¢migspat/heabitistituted with one or more substituent W, wherein W is selected from

C1 _6alkyl or (-0); 30 Q represents -CH2- or -NH-; Y represents Cl,4alkyl, C2_4alkenyl or
C2_4alkynyl, all of which optionally substituted with up to three halogens; WO

2010/8286588PCTIBY evmmonbazeyydimpto any of claims 1-5, wherein Q represents a bond and Y

represents a monocyclic saturated moiety having 4-6 ring atoms, wherein 1 of said ring atoms
may be selected from N and O, the rest being C, and which monocyclic saturated moiety may
be substituted with one or more substituents Z, wherein Z is selected from C;galkyl, (=0),

halogen, and hydroxy.

15
11.  The compound according to any of claims 1-10, wherein each of R*-R® independently
represeﬁts hydrogen or halogen.

20 12, The compound according to claim 11, wherein R” represents halogen and R, R® and

R® represent hydrogen.
13, The compound according to claim 11, wherein all of R*-R® represent hydrogen

25 14,  The compound according to any of claims 1-13, wherein each of R*-R'?

independently represents hydrogen of halogen.

15, The compound according to claim 14, wherein R’ represents halogen and R*-R'!
represent hydrogen.,
30

16.  The compound according to claim 14, wherein all of R*~-R" represent hydrogen.



each of R4-R8 and R9-R12 independently represents hydrogen or halogen. 22. The compound
according to claim 21, wherein R7 and R12 each independently represent halogen and 124-R8, R8
and R9- R1woepneserédsydrogen. 5 23. The compound according to clairCl/Balmoteddem the list
comprising la 2-Cyclopenty1-3-methyl-1-oxo-1,2-dihydro-isoquinoline-4-carboxylic acid
((S)-1-phenylpropyl)-amide b 2-Cyclopropyl-3-methyl-1-oxo-1,2-dihydro-isoquinol ne-4-carboxylic
acid ((S)-1-phenyl10 propyl)-amide Ic 130
2-Cyclobuty1-3-methyl-1-oxo-1,2-dihydro-isoquinoline-4-carboxylic acid ((S)-1-phenylpropyl)-amide
111 2-Cycl1>(/7hexyI@-ﬁW@é%’-‘ﬁ%ﬁﬁ’lﬁW@i%&ﬁﬁ‘?ﬁ‘i‘)‘ﬁﬁépﬁ?ﬁlﬂ&gflic acid
((S)-1-phenylpropyl)-amide 15le 3-Methyl-I-oxo-2-(R2,2-trifluoro-ethyla no)-1,2-dihydro-
soquinoline-4-carboxylic acid ((S)-l-phenyl-lQE)opyl) amid
3-Methyl-lI-oxo-2-(2,2,2-trifluoro-ethyl)-1,2-dihydrestsoggifioline-4-carboxylic acid ((S)-
1-phenyl-propyl)-amide Ig 3-Methy1-1-oxo-2-pipg I-yh—li%;idihydro- soquinoline-4-carboxylic acid
((S)-1- 20 phenyl-propyl)-amide Ib -
2-tert-Butylamino-3-methyl-l-oxo-1,2-dihydro-isggpfinoline-4-carboxylic acid ((S)-1-
phenyl-propyl)-amide H 2-Isopropylamino-3-me§y9 O ﬂ -dihydro-isoquinoline-4-carboxylic acid
((S)-1- phenyl-propyl)-amide 25I;
3-Methyl-2-morpholin-4-y1-1-oxo-1,2-dif&re:j

arboxylic acid ((S)-1-
,2-dihydro-isoquinoline-4-carboxylic acid

((S)-1-phenylpropyl)-amide 112-Buty1-§-ﬂ1 ,@«dd'g\ydro-isoquinoIine44-carboxyIic acd
|

((S)-1-phenyl- 30 propyl)-amide Im
3-Methyl-2-(3-methyl-butyl)-1-oxo-1,2-dihydro-is&j@indline-4-¥arboxylic acid ((S)-1-
phenyl-propyl)-amide WO 2010/028655PCT/D1C2009/050237 133
[}
wherein R' represents C;galkyl;
X represents hydrogen, C;.salicyl optionally substituted with F, or — CR*R®-X", wherein X’

5  represents a monocyclic saturated moiety having 5-6 ring atoms one of which is N and
wherein one or two additional ring atom may be a hetero atom selected from N, O and S,
selected from piperazinyl and pyrrolidinyl, which monocyclic ring may be substituted with
one or more substituent W, wherein W is selected from C;alkyt or (=0);

R® and R® each individually represent hydrogen, -CH; or halogen;

10 Q represents a bond, ~CHy-, -NH-, -O-;
Y represents Cygalkyl, Cogalkenyl or Chsalkynyl, wherein said alkyl, alkenyl or alkynyl may
be substituted with one or more substituents P, wherein P is selected from halogen, hydroxy,
Cy.galkoxy, cyano, -S-Cjgalkyl, and a monocyclic saturated moiety having 5-6 ring atoms
one ring atom of which may be N and the rest is C; or alternatively Y may represent a

15 monocyclic saturated moiety having 4-6 ring atoms, wherein one of said ring atoms may be
setected from N and O, the rest being C, and which monocyclic saturated moiety may be
substituted with one or more substituents Z, wherein Z is selected from C;alkyl, (=0),
C(O)H, -C(0)-0-Cy¢alkyl, halogen, Cisalkoxy, Cishydroxyalkyl and hydroxy;
each of R*-R® and R’-R'? independently represents hydrogen, halogen, C;salkoxy or Cy.

20 ghaloalkyl;

and pharmaceutically acceptable salts thereof.



In 2-(2-Methoxy-ethy0-3-methyl-l-oxo-1,2-dihydro oqumoline-4-carboxylic acid ((S)-1-
phenyl-propyl)-amide lo 3-Methyl- | -oxo0-2-(tetrahydro-furan-2-ytmethyl)-1,2-dihydro
soquinolinewtecarhgeglissacid ((S)-1-phenyl-propyl)-amide 5Ip 3-Methyl-1PCT/DK2009/650237
-0Xx0-2-pentyl1-1,2-dihydro-isoquinoline-4-carboxylic acid ((S)-1-phenyl- propyl)-amide Iq
3-Methyl-2-(2-methylsulfanyl-ethyl)-1-oxo-1,2-dihydro-isoquinolinc-4-carboxylic acid
((S)-1-phenyl-propyl)-amide Ir 2-Ethoxy-3-met1r?$&-l-oxo-1,2-dihydro-isoquinoline-4-carboxy|ic acid
((S)-1-phenyl10 propyl)-amide Is ) —
2-Cyc|obuéﬁamir&@m@aﬁug%@m@&a@fé-m RYBFER SR sEarb GG IRPERRY! oF
((S)-cyclopsemyurbenyl-methyl)-amide it
2o e b2y odsownaline frearedis e
2-Ethoxy-8riluoc9cBansthytcl-axgety, Ratiny dro-isaguinalinedot arbiokylitiatid ({B)ein one or
cyclop opyl‘g)?hh%{;yﬁ/tlj-gmeltp Igiaaltr(])qund I%il\}/ff%ﬁ_lh%fero. atom selected from N. O and Si d:’?](%%ef from

8-Chloto-2- e yl-I-0X0 ydro-isoquinoliné-4-carbgéxylic ac
phenyl-progyajkamitiend pywolidingl, which monocyclic ring may be substituted with one or more.

8-Chloro-2-isobutoxys3-inethy1:1-oxo-1.2-diydra-isgauinolingy4-carboxylic acid ((S)-1- 20
phenyI-prosf)l%ﬂg.E—%l?ﬁil%(;ﬂye&;’l)2M le{Ze}\%qo\r%(r)-l XS%%% ﬁ@ongf%%gﬁpoxg-l?zdihydro-isoquinoline-4-carboxy|ic acid
((S)-1- phedytipropys -aiideny #i8sDimethy1-1-oxo-1,2-dihydro-isoquinoline-4-carboxylic acid

((S)-1-phegylprongt) camifie 2Btz Aspparyl e braich P sisRamngl RRrfparboxy i
acid ((S)-1-phenyt- propyl)-amide laa _ ‘ ‘ '
2-(2,2Difl e tbrpr GplESLimertHl BTG LY B GRTyarD. R sHIPOIR B sataHsd iy echchy ving 4-6 ring

((S)-1-pheqylspropyd-Araitles  sa?frEHRMINEL3- RV ol Ay asisaemine Ngnf-carboxy ¢

acid ((S)-1-phenyl30 progyt)-amide 2b 3-Methy -1-oxo;2-propylamino-1,2-dihédr,o 4

soquinolinEAaFIRF CHERMEES e HHERYIRY S EREHRE WO D6 16 THI8 68BBEFHF1€2000/050237

134 2c 2-B@M@migqs%m{wﬂogxgi%@{gjhyqro-isoquinoline-4-carbox_ylic aciq o _

()L phenyipropybamide 24 2 lsehuyjanino-3melnyL poxe-} -y foquinofe--carboic
15 chaloalkyl.

19.  The compound according to claim 18, wherein each of R*-R? and R°-R"

independently represents hydrogen or halogen.

20 20.  The compound according to claim 19, wherein R” represents halogen, R’, R® and R®

represent hydrogen.

21.  The compound according to claim 17 wherein R’ represents ethyl, cyclopropyl or
cyclobutyl;

25  Xrepresents C;calkyl optionally substituted with F, or — CH;-X’, wherem X” represents a
monocyclic saturated moiety having 5-6 ring atoms one of which is N and wherein one or
two additional ring atom may be a hetero atom selected from N, O and S, selected from
piperazinyl and pyrrolidinyl, which monocyclic ring may be substituted with one or more
substituent W, wherein W is selected from C,_galkyl or (=0);

30 Q represents —CHaz- or ~-NH-;

Y represents Cyualkyl, Coaalkenyl or Cogalkynyl, all of which optionally substituted with up

to three halogens;



52e 2-(2,2-Dimethyl-propylamino)-3-methyl-I-oxo-1,2-dihydro-isoquinoline-4-carboxylic acid
((8)-1-phenyl-propyl)-amide 2f
2-(Cyclopropyimathiylsasnino)-3-methyl-l-oxo-1,2-dihydro-isoquinoline-4-cadaesyhicoaoih237
((8)-1-phenyl-propyl)-amide  2g
3-Methyl-2-(3-methyl-butylamino)-1-oxo-1,2-dihydro-isoquinoline-4-carboxylic acid
10((8)-1-phenyl-propy1)-amide 2h 132
8-ChIoro-2-ethylarqing-S-megtrllj\yl}-_l-oxo-l,2-dihydro-isoquinoline-4-carboxylic acid ((S)-
1-pheny|-pﬁ‘%§§5ﬂ’)ﬁgm%ea‘2qR -R'“ independently represents hiydrogen or halogen.
2-Ethylamino-8-fluoro-3-methy1-1-oxo-1,2-dihydro-isoquinoline-4-carboxylic acid ((S)- cyc
lopropyl-phenyl-methyl)-amide 152j 8-Fluoro-2-isobutylamine-3-methy1-1-oxo-1,2-dihydro-isoquinol
e-4-carboxdflic acidt(ESPRRIBHASHYICHHEIVIHIRhIARARIRIE BkaBE U RMATEOo
-2-propylassiiesdn2hdibysirars Rbmih®linedktarbowpiesasit((Bygayclopropyl-phenyl-methyl)-amide
218-Chloro-3-methyl-1-oxo-2-propylamino-1,2-dihydro-isoquinoline-4-carboxylic acid ((8)-
201-pﬁenyl-propy1)-amide 2m
8-Chloro-220builaringdieitotdingxe <1s Radihytircead dauinblnat:4aapoexdic acid
((8)-1-phenyl-propyl)-amide 2n,2-Ethylaming-1-gx0-3-(2-0x0-pyrrolidin-l-yim h

-tiydro T A B S e DR B LS TS -1y
1-0x0-3-(2poxurpyemolidin-1-ylmethyl)-2-propylamino-1,2-dihydro-isoquinoline-4- carboxylic acid
((8)-1-phenyl- -amide 200 11 s temrmrine e S RE )

o Byt B I bLeoxs By secunpline carbasyli acd (Sl pheny!
cycloptopyi(@flreraigsheny1)-methylkamide 29

8-Fluoro-3ynethyl- ¥ Q23R aming:t, 3-dibyalo; Saanineing - 4:a Py ic a¢id) Li8knaR 1-
cyclopropyl-(3-fluoro-phenyl)-meéthyllamide 2r

2-Ethy|amiPi"@¥E¥lﬁ1?6F -0x0-3-(2-oxo-pyrrolidin-lI-ylmethy1)-1,2-dihydro-isoquino e 4-carboxylic acid

[(S)-cycloprgpydy(@féere-phamt) ety lamitardNe RL028658RTilD 462089/050e34-135 2s
2-Ethylamino-8-fluoro-3-methy1-1-oxo-1,2-dihydro-isoquinoline-4-carboxylic acid [(S)-

cyclobutyl ¥R PNy 1)-methylkamide 2t
2-Ethysamino3emieiase-Banethyb 2. oxaflardifdranisequinaiteddocashomdimacid{S)xItic acid

phenyl-pro i)-a ide 52u .
8-Fluoro-3-&§ 2SI Y AR -ox0-1, 2-dihydro-isoquinoline-4-carboxylic acid
11 3-Methyl-1-0x0-2-(2,2,2-trifluore-ethyl)-1,2-dihydro-isoquino line-4-carboxylic acid ((S)-

1-phenyl-propyl}-amide
1g 3-Methyl-1-ox0-2-piperidin-1-yl-1,2-dihydro-isoquineline-4-carboxylic acid ((S)-1-
20  phenyl-propyl)-amide
1h 2-tert-Butylamino-3-methyl-1-ox0-1,2-dihydro-isoquinoline-4-carboxylic acid ((S)-1-
phenyl-propyl}-amide
1i 2-Isopropylamino-3-methyl-1-ox0-1,2-dihydro-isoquinoline-4-carboxylic acid ((S)-1-
phenyl-propyl)-anude
25 1j 3-Methyl-2-morpholin-4-yt-1-ox0-1,2-dihydro-isoquinoline-4-carboxylic acid ((S)-1-
phenyl-propyl}-amide _
1k 3-Methyl-1-oxo0-2-propyl-1,2-dihydro-isoquinoline-4-carboxyiic acid ((S)-1-phenyl-
propyl}-amide
11 2-Butyl-3-methyl-1-0x0-1,2-dihydro-isoquinoline-4-carboxylic acid {{S)-1-phenyl-
30 propyl)-amide
tm 3-Methyl-2-(3-methyl-butyl)-1-oxo0-1,2-dihydro-isoquinoline-4-carboxylic acid ({S)-1-
phenyl-propyl)-amide



((S)-cyclopropyl-phenyl-methyl)-amide 2v
8-Fluoro-3-methy1-2-methylamino-1-oxo-1,2-dihydro-isoquino e-4-carboxylic acid [(S)-
cyclopropyl<¢eflworozpisenyl)-methylkamide 2w PCT/DK2009/050237
2-Ethylamino-8-fluoro-3-methyl-l-oxo-1,2-dihydro-isoquinoline-4-carboxylic acid
[(S)10cyclopropyl-(4-fluoro-phenyl)-methylkamide 2x
8-Fluoro-3-methyl-2-methylamino-1-oxo-1,2-dihydr3isoquinoline-4-carboxylic acid [(S)-
cyclopropyl-(3,4-difluoro-phen 1£-meth¥lkamide 2y _ o o
2-EthylamiHb8Eidrdiamading)-1-medul-d-gisy drbddsdimmisnasiriassbsiaRondy fey-((5)-1-
cycloprop%ﬁ@lﬂ%m%)magﬁ@@yl)-methylkamide 152z '
8-Fluoro-3-meth -2-methylamino-l-oxo-l,2-dihydror-is?c11uino_Iine-4-_carboxych acid [(S)- ..
CyCIObutyI-’(g,Ql"- Tﬁl}?ﬂ]r"&Zﬁﬁ(ﬁwﬁqﬁ@fﬂgﬂk@rﬁfﬁa’ﬁ%‘emﬂ -1,2-dihydro-1soquinohne-4-carboxylic
2-Ethylamiggd8Ryarehdnmgihyylraxddt, 2-dihydro-isoquinoline-4-carboxylic acid [(S)- cyclobutyl-(3,4-di

fluoro-phe -methyllamide 2ab : : — L

B-loders TS Y STy B ARy s b e St
20cyclobutysf3Afuaraephenyl)-methyli-antide 2ac _
8-Fluoro-3:methyl-1-0x0-2-propylaming-1.2-dihydro-isoquinoline-4-carboxylic acid 3- iodo-benzylamide
a8 Fluo B D e R B et
cyclopropyl¢&3-tipdrospiveeyi)-muteylkamide 253b

8-Chloro-3;methyl1-1-gxQ-2-prapyl-1, 2-di ine-4- ic agigd(S): ’

oyolopro py}%?_ #‘l%gygégﬁ%g ?n gt)gr?y]fllé% r‘%&}él}é&’g% iSQAhAneALABRYIC AF (S pheny!
8-Flublo-3maylamidro-2-propy1-1,2-dihydro-isoquinoline-4-carboxylic acid [(S)-
CYC'OF’UW"iﬁﬂé%f&oﬂﬂ@'i‘a)ﬁ]rﬂim@hﬁﬂﬁ%@i%ﬁgl- {-0x0-1,2-dihydro-isoquinoline-4-carboxylic acid
5,8-Difluoro-3-methyl-1-oxo-2-propyl-1,2-dihydro-isoquinol4-carboxylic acid [(S)-
30cycloprofy - RIBRPHERYIT et rkaiflide 4a 8-Fluoro-2,3-dimethy1-1-oxo-1,2-dihydro-isoquino
e-4-carboxytio.agigl dtnaalapremiod-luasarpbeoyd)imathylkamidguikd bt -carboxylic acid
8-Fluoro-2-isopropyl-3-methyl-1-oxo-1,2-dihydro-isoquinoline-4-carboxylic acid [(S)-
cycloprop)ﬁ(@:ﬂ%%%ﬁ’?@ﬁﬂyﬁlﬁ"é’fﬁgmgfﬁﬁ %c _

2-Cyasomethy E8-dkiogofidemethyibtiydx anitot cihginlyarisaayinalinge4-carboxytic acid RS)-

cyclopropyl- 3-f|uoro-o%£)en %)r? et?ylka ide 5 4d
8-Fluoro-3- {éﬂ%r/?ﬁ}il" e%%( , ”%Y r)i l%r%-propyl)-l,2-d_ihydro-isoquinoline-4-carboxylic acid
[(S)-cyclopte@/-(Befludrotpheri hathethiyibamiidedde dro-isoquinoline-4-carboxylic acid ((S)-1-
2-(2,2-Diflugro-propy0s;8-flugro-3-methyl-1-oxo-1.2-dihydro-isoquinoline-4-carboxy ¢ acid
[(S)-cyclop?%ﬁ@ﬁ@%é?g?o%%ﬁgnyl)-methylI-amide

1w 8-Chloro-2-isobutoxy-3-methyl-1-0x0-1,2-dihydro-isoquinoline-4-carboxylic acid ((8)-1-

20 phenyl-propyl)-amide
1x 8-Chloro-3-methyl-1-0x0-2-propoxy-1,2-dihydro-isoquinoline-4-carboxylic acid ((S)-1-
phenyl-propylt)-amide
Iy 2,3-Dimethyl-1-ox0-1,2-dihydro-isoquinoline-4-carboxylic acid ((S)-1-phenyl-propyl)-
- amide
25 1z 2-Isopropyi-3-methyl-1-ox0-1,2-dihydro-isoquinoline-4-carboxylic acid ((S)-1-phenyl-
propyl)-amide
1aa 2-(2,2-Difluoro-propyl)-3-methyl-1-oxo-1,2-dihydro-isoquinoline-4-carboxylic acid
((8)-1-phenyl-propyl)-amide
2a 2-FEthylamino-3-methyl-1-ox0-1,2-dihydro-1soquinoline-4-carboxylic acid ((S)-1-phenyl-
30 propyl)-amide
2h 3-Methyl-1-ox0-2-propylamino- {,2-dihydro-isoquinoline-4-carboxylic acid ((S)-1-
phenyl-propyl}-amide



4f 8-Fluoro-2-(2-methoxy-ethyl)-3-methyl-1-oxo-1,2-dihydro-isoquinoline-4-carboxylic acid 10
[(S)-cyclopropyl-(3-fluoro-phenye-methylkamide 4g
8-Fluoro-3-meshyikd»@se-2-(2-pyrrolidin-1-yl-ethyl)-1,2-dihydro-isoquinoline e xauisasglisracid
[(S)-cyclopropyl-(3-fluoro-phenyl)-methylkamide
8-Fluoro-3-methy1-2-(2-morpholin-4-ybethyl)-1-oxo-1.,2-dihydro-isoquinoline-4-carboxylic acid
RS)-cyclopropyl-(3-fluoro-phenyl)-methylkamide 1B4h

2-Ally1-3-methyl-1-oxo0-1,2- dl%dro isoquinoline-4-carboxylic acid ((S)-1- pher}%ﬁjropy]?g -amide
8-Fluoro-34h 2ty pIoursantyipBNi A= iy s Boling trebantiaahke ) dapBeRiic acid

[(S)-cyclo %Xrll (Arfidero-phenyl)-methyllamide 41

2-(3-Methox 1)-3-methyl-1-ox0-1,2-dihydro-isoquinojine-4- carb xylic. aci -1- 20
ph(enyl prof)‘gl/i'p éﬁ%y )aﬂ?mo 3>;nethyi~l ~0X0~ 12y thydro ci]soqumo ne-4-car O%I(y ic avc(ii ((((%

6,8-Difluorgh3nnativyly b-exed2- (3 3,3-trifluoro- propyl) -1,2-dihydro-isoquinoline-4- carboxylic acid

[(S)-cyclopropy uor hen methyllami

8-Fluoro-3- %gﬁgﬁ loanc}%% ]‘1|51n in-3- 1)01( % %d%ql}édlfg()la% uml?r%iélei c(z"af"rrg)“)oX hc acid

[(S)- cyclopmri)(l(ig&zﬂpbmypbmwl))—mﬂaylka_mlde _25 _4k _ _ _

3 Methy 13002 R B b A 2y siaRALnglng 4-GARRIMIREI SN Lphe gy D-amide
8-Fluoro-1(()‘3<)eiaahzn@kp¥mwifbﬁdﬁﬁq -ylmethy1)-2-(3,3,3-trifluoro-propy1)-1,2-dihydroisoquinoline-4-car

boxylic acig Mé paran 'b&a RheRyRpeylamids. line-4-carboxylic acid
2-Cycloprop met%@l 8- uoro- - 1 1- gxo 1,2-d |h§%{% |so%%gllfnge4 c%arlbgglig % acid

[(S)-cAtloptdpyl @%bm@pmemdﬁethyu amide 411

8-Fluoro-3petiaylidR% Qs (anae- @mau? iy 2syémethwhlydrg rRisoquinApestc gaebgsylic acid
[(S)-cyclopropyl- (3 -fluoro-phenyl)-methyllamide WO 2 10/028 5PCT/01C2009/050 137 40

8-Fluoro-3ieyieesRy-gipefidin-3-yimethy1-1,2-dihydro-isoquinoline-4-carboxylic acid

[(S)- CyC|Opﬁﬂmﬁtﬁﬂb{%@—%ﬁ%)mﬁ&wﬂafm@@ 4R-dirydro-isoquinoline-4-carboxylic acid ((S)-
8-Fluoro-2-(2-hydroxy- ethyl) -3- meté yl-I-oxo-1,2-dihydro soquinoline-4-carboxylic acid

[(S)-cyclobtARE MY GRISHERA I EIifSmide 549
8-Flugro- 3:.rpmhbdoio@(&c%x@)amtf@kwdﬁeeﬁwanoa@y1-1&&@Mmqﬁa@mm@1m%xﬁwbowlic acid

[(S)-cyclob Iuoro e 4r

8-Fluoro- Bkrjfv%é ig‘Xﬁ(ip’i)OQ Yet S%QXan A78Nn-3-y1-1,2-dihydro-isoqu oline-4- carboxylic acid
[(S)-CyCIObﬂmﬁatﬂmm&mﬂhmyli)metﬁnb}amﬂammo4$2 dihydro-isoquinoline-4-carboxylic acid ((S)-
8-Fluoro-3- m th tetr rrf ran-4-y1)-1,2-dihydro-isoquinoline-4-carboxylic 10acid
[(S)-cycloblff E%‘ﬁ’&o?o |cl)jl¥eny6%1 amlde 4t

2-Ethoxy- %ilﬁdfb@wfem@fﬂlﬂdxoxm Z-Hrhydmseqh%éﬂn@m=m®m1in€aﬁ@ﬁ{®)¥ﬁc acid ((S)-
cyclohyty1+ ig{gﬁ?{ yajfglgéethylkamide

4118-Fluoro-3-met yI- X0-2-propoxy-1,2-dihydro-isoquirioline-4-carboxylic acid [(S)-
cyclobutyl- mw%ﬁgwgbﬁﬁgtﬁwpgﬁm@tmg]@-om ~1,2-dihydro-isoquinoline-4-carboxylic acid

2-Ethoxy- 8 bé %T%W?H?Bbh %Q542-dihydro-isoquinoline-4-carboxylic acid [(S)-
fl

cyclopropy uoro-phenyl)-methylkamide
2n 2-Ethylamino-1-o0x0-3-(Z-oxo-pyrrolidin-1-ylmethyl)-1,2-dihydro-isoquinoline-4-

carboxylic acid ((S)-1-phenyl-propyl}-amide
25 26 1-Ox0-3-(2-0xo-pyrrolidin-1-ylmethyl}-2-propylamino-1,2-dihydro-isoquincline-4-
carboxylic acid ((S)-1-phenyl-propyl)-amide _
2p 2-Ethylamino-8-fluoro-3-methyl-1-oxo-1,2-dihydro-isoquinoline-4-carboxylic acid [(S)-
cyclopropyl-(3-fluore-phenyl}-methyl]-amide
2q 8-Fluoro-3-methyl-1-ox0-2-propylamino-1,2-dihydro-isoquinecline-4-carboxylic acid [(S)-
30  cyelopropyl-(3-fluoro-phenyl)-methyl]-amide
2r 2-Ethylamino-8-fluoro-1-0x0-3-(2-oxo-pyrrolidin-1-ylmethyl)-1,2-dihydro-isoquinoline-
4-carboxylic acid [(8)-cyclopropyl-(3-fluoro-phenyl}-methyl]-amide



4w 8-Fluoro-3-methyl-1-o0x0-2-propoxy-1,2-dihydro-isoquinoline-4-carboxylic acid—[(S)-
cyclopropyl-(3-fluoro-pheny1)-methyl]-amide 4x 2-Ally1-8-fluoro-3-methyl-1-oxo-1,2-dihydro- soquino

me-4-carboxyliragid s 20cyclobutyl-(3-fluoro-phenyl)-methylkamide 4ycrmrzo09/050237
2-Ally1-8-fluoro-3-methyl-1-oxo0-1,2-dihydro- soquinoline-4-carboxylic acid [(S)

cyclopropyl-(3-fluoro-phenyl)-methylkamide 4z
8-Fluoro-3-methyl-l-oxo-2-prop-2-ynyl-1,2-dihydro-i§équinoline-4-carboxylic acid [(S)-
cyclobutyl-(3-fluoro-phenyl)-methylEamide 254aa

8-Fluoro-34nathitxiroio-3-frope Bymsthyi; P-efihybilodbyduiristinendloarbesarboxatic 4¢8) L (S)-

cyclopropy%gﬂmﬁ) 918 %)Mmy%%mﬁ?ﬁﬁg@ Cyclopropylmethy1-8- fluoro -3-methyl- |
-0x0-1,2-dihydro-isoquino line-4-carboxylic'acid [(S)- %:Iobutyl (3-fluoro-phenyl)-methyll-amide 5a

8-Fluoro-34héthiivizawec s (8yoropd st ol dretibpd i b carBorb s itSadid

[(S)- cyclobgﬁ)é{lﬁfﬂg &@ﬂa[}g@yl) methyl]lamide 5b
8-Fluoro-3-methyl-1-oxo- 2 I]l pyrrolidin-3- Imethyl 2-dihydro-isoquino ne-4- carboxylic acid

[(9)- cyaobawi%( PR8I 2 RS EtAp AT Yo 2O S ORS00S0 36 Se
8-Fluoro- B(I(rgqtbya@r@igpy%ﬁ&)ﬂlmffﬁmaeylmethyl 1,2-dihydro-isoquinoline-4- carboxylic acid
[(S)-cyclobutyl ro phenyl)-methylkamide 5d

5. Phuoro-3 RSB R TSy ARG e i sleheab e AN acia
[(S)- cyclobwld@ﬁmm@mmmw@)ﬂﬁﬁwmw&rﬁﬁe

o ey L e ol B el A e Shanaligs i carbpieye 2
8-Fluafo-3-epdthytpiiaietdefRiphepytratictinyg-yiméthy1-1,2-dihydro-isoquinoline-4- carboxylic acid

[(S)-cyclop 3-fluar I ami . .
5 Prioro. s o B I AT SR R it soquinalin 4 copsansie eid (9)-
[(S)- CyC|opwpkdp@mﬂtéadlﬂhﬁn@ﬂw@ﬁmn-]@mm&%udc

8-Fluoro-3-ethyil 10005 % (f)5py! rﬂﬂ@ﬂﬂf‘ly Esxlau% E‘ E&W&é%ﬂiﬂ%ﬂﬁe‘k%@%’% e (s)-
[(S)-cyclopropyl-(3=fluoro-phenyl)-methylkamide 6

8-Fluoro-1 %@@%ﬁ?ﬁéﬁéﬁrﬁﬁ%ﬁeﬂ@@@ -Breipyll- if,TZfiﬁhydro isoqu noline-4-carboxylic acid
[(S)-cysloprnyir{3stivarerphenylHaeiimliiagnidexo-1,2-dihydro-isoquinoline-4-carboxylic acid [(S)-
cyclobutyl-(3,4-difluoro-phenyl)-methyl]-amide
2aa 2-Ethylamino-8-fluoro-3-methyl-1-oxo-1,2-dihydro-isoquinoline-4-carboxylic acid [(S)-
| cyclobutyl-(3,4-difluoro-phenyl)-methyl]-amide
2ab §-lodo-3-methyl-1-ox0-2-propylamino-1,2-dihydro-isoquinoline-4-carboxylic acid [(S)-
20 cyclobutyl-(3-fluoro-phenyl)-methyl]-amide
2ac 8-Fluoron3—methyi-1~oxo—2—propylamin0—1,Zmdi.hydromisoquinoIine»4~carboxyiic acid 3-
iodo-benzylamide
3a 8-Fluoro-3-methyl-1-0x0-2-propyl-1,2-dihydro-isoquinoline-4-carboxylic acid {(S)-
cyclopropyl-(3-fluoro-phenyl)-methyl]-amide
25  3b 8-Chloro-3-methyl-1-0x0-2-propyi-1,2-dihydro-isoquinoline-4-carboxylic acid {(S)-
cyclopropyl-(3-fluoro-phenyl)-methyl [-amide
3¢ 8-Fluoro-3-methyl-1-ox0-2-propyl-1,2-dihydro-isoquinoline-4-carboxylic acid [(S)-
cyclobutyl-(3-fluoro-phenyl)-methyl]-amide
3d 5,8-Difluoro-3-methyl-1-oxo-2-propyl-1,2-dihydro-isoquinoline-4-carboxylic acid [(S)-
30  cyclopropyl-(3-fluoro-phenyl)-methyl]-anide
4a 8-Fluoro-2,3-dimethyl-1-ox0-1,2-dihydro-isoquinoline-4-carboxylic acid [(S)-
cyclopropyl-(3-fluorc-phenyl)-methylj-amide



156b 8-Fluoro- 1-oxo-3-p iperazin-1-ylmethyl-2-prop y1-1 ,2-dihydro - isoqu in o line-4-carboxylic acid
[(S)-cyclobutyl-(3-fluoro-phenyl)-methyli-amide 6c¢
3-(4-ten-Butyl-piperazin-1-ylmethyl)-8-chloro-1-oxo-2-propyl-1,2-dihy o-isoquinoline4-carboxylic acid
[(S)-cyclopropyl-(3-fluoro-phenyl)-methyljJamide 6d 136
8-Chloro-1-o0xo-3-(2-oxo-pyrrolidin-1-ylmethyl)-2-propy1-1,2-dittydro soquino line-4- 20carboxylic acid
[(S)-cyclopropyl-(3-fluoro-phenyl)-methylkamide 6e 8-Fluoro-1-oxo0-3-(2-oxo-pyrrolidin-1-y
Imethyl)-2-pgig Byl cdindpeoisamuinainet dxear odsHielacidoquinoline-4-carboxylic acid {(S)-
[(S)-cyclopropyl-(3-fluoro-phenyl)-methyllamide 6
3-(4-tert-Bu‘E§/’F-Yﬁﬂbré’Pé’%'| -ﬁWﬁé?%Wﬁiﬁ%Eﬂﬁg%é‘?Z-propyl-l,2-dihydro-isoquino e 4-carboxylic acid
[(S)-cycloprapyl(a-Hfisasonienybrartthyllamidexdsiogdihydro-isoquinoline-4-carboxylic acid [(S)-
342R,5S)-2,5- imethﬁléo?era%i -1-P}il)r_netl~i{lg-§a}gu%ro-1-oxo-2-(3,3.,3-trif|uoro-propy1)_
1,2-dihydroSa iRl A A BRSHC 28id HS) &Y 6 propyl-(3-fluoro-pheny1)-methylk amide 7a
8-Fluora-3-akthy@(Skibindthybpy2 r(idip-2ifimetpybe ¢ k-1 Rydiltydrguisotingrdinsdcgacboxylic
acid [(S)-cyclo I-(3-fluoror )-methyllami
2-((8)-1-Ethaﬁ5%§$%|ca(|%9 E)?ﬁ%é 2'38&%)‘%@%‘?8@3%%?@ %@%-1,2-dihydro-isoquino|ine- 4-carboxylic
acid [(S)-cyéop@AnGLikrorpradh§ineethiingthidd -wo 120 407938 655PO e 26097050237 139 7c
8-Fluoro-3- +1-0x0-2- L lidi /I )-1,2-dihydroisoquinoline-4-carboxylic
O R

acid [(S)-cyclo phenyl)-methyllamide ) ) o o
24(S)-1-AcellyBriinatidin>mrhetypiadiiorectuie R 1-xéty dratirgaiBigbatitrsaHeariamsikylic acid
[(S)-cyelppraryl: 7RALA%Y:N 8 A7 Emide
8-FIuo?ot??;-r%%hﬁ%%%l%ﬁgﬁ%%%ﬁ%%g%ﬁﬁémethd 1)-1-0x0-1,2-dihydro- isoquinaoline-4-carboxylic
acid {(S)-cyboprobyrEmuetolphery-rotyiplidire 7hethyD-1,2-dihydro-isoquinoline-4-

24(R)-1-Ethygfggqu[@ygggW@@%ﬂ}ﬁﬂ@qm@&@%&m@&@@%&isoquinolme4-carboxylic acid
[(S)-cycloprorég/l-(s-fluoro-phen [)-methylkamide

8-Fluoro-3-in t’lﬁw‘i’:éséa?ﬂéb(h%:f—'&B’ﬁ&h‘-’ﬂ}ﬁéﬁiéﬂh‘i%g}{rﬁé‘fﬁg}rf-&:éiBW‘a’riBi‘é}fé%?}éﬁﬁb‘hﬁ@?’f-’&Qir%oxylic
acid [(S)-cyglopmepyt{(3idgeprppimnyh-pheiyflamida [ Hmide . o |
o e R0 A AR o
propyl}-amide
8-Fluoro-3-methyl-2-(3-morpholin-4-yl-propyl)-1-oxo-1,2-dihydro-isoquinoline-4-
carboxylic acid [(S)-cyclopropyl-(3-fluoro-phenyl)-methyl]-amide
4i 2-(3-Methoxy-propyl)-3-methyl-1-oxo-1,2-dihydro-isoquinoline-4-carboxylic acid ((S)-1-
20 phenyl-propyl)-amide
4j 6,8-Difluoro-3-methyl-1-0x0-2-(3,3,3-trifluoro-propyl)-1,2-dihydro-isoquinoline-4-
carboxylic acid [(S)-cyclopropyl-(3-fluoro-phenyl)-methyl]-amide
8-Fluoro-3-methyl-1-0x0-2-(2-ox0-0xazolidin-3-y1)-1,2-dihydro-isoquinoline-4-carboxylic
acid [(S)-cyclopropyi-(3-fluoro-phenyl)-methyl]-amide
25 4k 3-Methyl-1-0x0-2-prop-2-ynyl-1,2-dihydro-isoquinoline-4-carboxylic acid ((5)-1-phenyl-
propyl)-amide
" 4] 8-Fluoro-1-0x0-3-(2-oxo-pyrrolidin-1-ylmethyl}-2-(3,3,3-trifluoro-propyl)-1,2-dihydro-
isoquinoline-4-carboxylic acid [(S)-cyclopropyl-(3-fluoro-phenyl)-methyl[-amide
4m 2-Cyclopropylmethyl-8-fluoro-3-methyl-1-oxo-1,2-dihydro-isoquinoline-4-carboxylic
30 acid [(S)-cyclopropyl-(3-fluoro-phenyl)}-methyl}-amide
4n 8-Fluoro-3-methyl-1-ox0-2-(5-oxo-pyrrolidin-2-ylmethyl)-1,2-dihydro-isoquinoline-4-
carboxylic acid [(S)-cyclopropyl-(3-fluoro-phenyl)-methyl]-amide



7i 8-FIuoro-S-methyI-24(R)-1-methyl-pyrrolidin-3-y1)-1-oxo-1,2¥dihydro-isoquinoline-4- carboxylic acid
[(S)-cyclopropyl-(3-fluoro-phenyl)-methylkamide 157
8-Fluoro-3-methyis@#S83-1-methyl-pyrrolidin-2-ylmethyl)-1-oxo-1,2-dihydregscpeinalinesd -carboxylic
acid [(S)-cyclobutyl-(3-fluoro-phenyl)-methylkamide 7k
24(S)-1-Ethyl-pyrrolidin-2-ylmethyl)-8-fluoro-3-methy1-1-oxo-1,2-dihydro-isoquinoline4-carboxylic
acid[(S)-cyclobutyl-(3-fluoro-phenyl)-methyljamidd 37 '
718-Fluoro-3-methy1-2-((R)-1-methyl-pyrrolidin-2-ylmethyl)-1-oxo-1,2-dihydro- .
20isoquindm%ﬁhw%m@ﬁciwﬁﬁs%@%@mﬂ=mmbyb3;%@rﬁ@mﬂfﬁéﬁﬁgﬁa}wp@é—ééarboxyhc
2-Ethylamipgs8Hvereidsmsthytraxe-indrdilystorsnauigeline-4-carboxylic acid [(S)-1-
(4-f|uoro-phen@&g‘%?gp%-aﬁrgilge 8b Z-élthﬁphino-g-TjIJuoro-3-'methyl-1 -_oxo,-l,2-dihgdro-jsoquino
e-4-carbo¥MEAGAR S e yRBEE oRs By HMen gt gy gl ine-4-carboxylic acid
8-Fluoro-3fmehvicinexe2-prepylsisind-haidiyaiadisoquinoline-4-carboxylic acid [(S)-
cyclobutyl-(3-flugro-phenyl)-methylkainide 9 . . . L
6 Flucto, S 5T ey TG oot A THB Y Sy e s emBejing o
[(S)-cyclobtiyet3Afitiaciar plsenyd)-baethyikAncidepheniOamethyl | -amide
8-Fluoro-2-(3-fluoro-pro ino)-3-methyl-1-0x0-1.2-dihydro-isqquino fine-4- 30 carboxylic acid
[(S)-cyclo ut%"ﬁptlé’fffé6@%%@&%%9%%@&%@%&%|5%"]?‘l‘5%ng"%"?’Eggly&onlsoqumgim%
8-Fluoro-2¢@tiuplio-stiyl&inine)odundiyflleoxphtdimethstisomdinoline-4-carboxylic acid
[(S)-cyclobyty-(3-fluoko-n )-methyllamide  \ 010/0286 T, [05( 10c
A0 1(%115991 5 HR@;)& oS ﬁ‘gtéégﬂgﬁq\ﬁfﬁaﬁglyg?h?ﬁ RRbro {48%*%&%%%@ 20230440

2-(2,2-Difluoro-ethy lamino)-8- fluoro-3-methyl-l-oxo-1,2-dihydro -isoquino lin 4- carboxyli¢ acid
[(S)-chtlobuid i(ENRexsiobphar(y 1 ussthyiirahioetgd-amide
8-Fluoro-3-methyl-1-0xQ72-prop-2-ynylaminor 3, 2sdihvdro-i inaline ' id
T e e R
2-Ethylamiti8irrokimipatgivi-exs iy b-amsriro-isoquino ne-4-carboxylic acid

((S)-cyclopjamy-pRhsnylmethyh-grideyapskphaimaceuticalifacseniable saltstherenf(s)24. The
compound according to any of claims 17-20 wherein each C can be the "C 10 isotope and each F can
be the 18FH3EHE WHERSH Sherebmlsdunkiddiforises at least one of said isotopes; and

pharmgceuticaliiassepiaiieosaliscthereaixo 22-Ene Gompaune aecardifgigehaimiddsselected from

the list comprising .
152-((1-11E5cEmyRTt A S i sty 1284821, 2-dihydro-isoquinoline-4-carboxylic acid
4w 8-Fluoro-3-methyl-1-0x0-2-propoxy-1,2-dihydro-isoquinoline-4-carboxylic acid [(S)-

cyclopropyl-(3-fluoro-phenyi)-methyl]-amide
4x 2-Allyl-8-fluoro-3-methyl-1-ox0-1,2-dihydro-isoguinoline-4-carboxylic acid [(S)-

20 cyclobutyi;(S-ﬂuoro—phenyi)-methyl]~amide
4y 2-Allyl-8-fluoro-3-methyi-1-oxo-1,2-dihydro-isoquinoline-4-carboxylic acid [(5)-
cyclopropyl-(3-fluoro-phenyl)-methyl]-amide
4z 8-Fluoro-3-methyl-1-0x0-2-prop-2-ynyl-1,2-dihydro-isoquinoline-4-carboxylic acid [(S)-
cyclobutyl-(3-fluoro-phenyl)-methyl]-amide

25 4aa 8-Fluoro-3-methyl-1-oxo-2-prop-2-ynyl-1,2-dihydro-isoquinoline-4-carboxylic acid [(S)-
cyclopropyl-(3-fluoro-phenyl)-methyi]-anude
4ab 2-Cyclopropylmethyl-8-fluoro-3-methyl-1-ox0-1,2-dihydro-isoquinoline-4-carboxylic
acid [(8)-cyclobutyl-(3-fluoro-phenyl)-methyl]-amide
5a 8-Fluoro-3-methyl-1-0x0-2-(S)-1-pyrro iidi.n~2~y1methyl- 1,2-dihydro-isoquinoline-4-

30 carboxylic acid [(S)-cyclobutyl-(3-fluoro-phenyl)-methyl}-amide
5b 8-Fluoro-3-methyl-1-ox0-2-(R)-1-pyrrolidin-3-ylmethyl-1,2-dihydro-isoquinoline-4-
carboxylic acid [{S)-cyclobutyl-(3-fluoro-phenyl}-methylJ-amide



[(S)-cyclobutyl-(3-fluoro-phenyl)-methyl]-amide
8-Fluoro-3-methyt-l-oxo-2-((1-11C)-propylamino)-1,2-dihydro-isoquino ne-4-carboxylic acid
[(S)-cyc]obuiy-tBrilkssphenyl)-methyll-amide  2-Ethyl amino-8- fluoreSy/(kSde /050237
fLuoromethy1-1-oxo-1,2-dihydro-iso quino line-4-carboxylic 20acid
[(S)-cyclobutyl-(3-fluoro-phenyl)-methyfl-amide 8-F luoro -3-(18F)-fluoromethy1-1-oxo-2-propylamino
-1,2-dihydro-isoquin o | ine-4-carboxylic acid RS)-G%&lobutyl-(3-fluoro-phenyl)-methyllamide
2-Ethylamino-8-(18F)-fluoro-3-methyl-1-oxo0-1,2-dihydro-isoquinol ne-4-carboxylic acid

[(S)- Cyc|otﬁg@fli}yqrg&@npﬂpgwboﬁ@eﬂq@]ahﬁﬁgoﬁdim?; -ylmethyl-1,2-dihydro-isoquinoline-4-

258-(18F) J:al‘ABJE e Qgrpég)lcggggb%f?mpﬁ ﬁﬂmﬂg Ayiseguinoline-4-carboxylic acid

[(S)- cyclobutyl -fluoro-phenyl)-methyllamide 2- ylamlno - fluoro-3-methyl-I-oxo-1,2-dihydro-iso

quino line 1 A& RaraRind-dce (G éram@&%gﬂuﬂ%eawéﬁykmﬁynéﬁﬁwo line-4-

8-Fluoro-3:faeshyirl-axe-RNrepudningsl ixsitydeassoauinolingid C)-carboxylic acid
30[(S)- cyclobuzyl (3-fluoro-phenyl)-methylkamide, 2-Ethylamino -8- flugﬁ? -3-methyl-I- ox o0 -1,2-dihydro

iso quino IMeXA CaFBoXII RS )~ cyero RS Prary Gt -pHet BE141 8-

Fluoro-3- n@@myﬁccma RropeMpiminn¢d, Awdibyplienysoaitholingrddearboxylic acid [(S)-

cyclobutyl-(3-( oro amld . C

8-Fluoro- Zs(é (‘Ji%% %}—Eﬁ%ﬁr@% fhf ox%lrﬁeihﬁlhy%r%lk}gd%?ﬁllsrlooq}lﬁ%%?%gfboxylic acid

[(S)- cyclokmtjab@lfhmd E(anyb)krpquérﬂméphenyl)~methy1] -amide

8-Fluoro- 2 -flugro lamino)- -meth l51- r0-isQ | aline-4- carbexylic acid

(S)- CyCIOpI% %ll: ﬁugorogéﬁ}g?liy% %)){ - }édmg OI]I % Qzﬁ‘;}f ro-150qumoime- §-Car 8 P

8-Flutho- Baméﬂi@'] bmkw@wb@ﬂﬁmmepﬂ@y@hy@ﬁwﬁ]%@qmﬂmlme 4-carboxylic acid [(S)-

cycloprop -fluQr e.l dj f claims 1-23
5%}1(% R85 ‘3“81 P?'Bé&) "gﬁ%ﬂﬁﬂl 232 912162%1%% gék%a 5 (%‘ﬁ% NG, IBAIM L

for use in therapy. 27.A p aceut mposition compris und according to any of

claims 1- 28ithl combatrienyvith beeopinerb-plidivhhesidically acceptable carrier or excipient. 15
28.Use of ORI BECaIGINgH0 A, OH IS 43 I Do MARASHIEPha MEgiaen for the
e

treatment of a disease selected from psychosis; schlzophrenla schizophrenoform disorder;

schizoaffedifd hs6raRaaltsitnae G ) ﬁPi‘”é PdyRbc disorder; shared psychotic disorder;
psychatic disardaneile-ina gpnaiabmedicateandition, substanseiy. dygildusedpayshatc disorder

(cocaine, alcaohal, amphetamine_etc); schizoid 20 personality disorder; schizotypal personality disorder;

psychosis %l%ﬁ'%ﬁﬁ?ﬁ) é(la@sﬂBPé?eBh\?ﬂWrﬂ?fgm@ﬁé@smn bipolar disorder, Alzheimer's disease or
Parkinson ecobqa&&ﬁrm%@ﬁmsmﬂn@ei@e}a ammuemdisewopmqlandiﬁaﬁ@aﬁ&mmmance

treatment, recurrence 25 i{?ﬁgreventlon Stabl Za'[l an X omania; cognitive impairment;

ADHD; ob s?ﬁli %’8’ 5&8‘? %IQIX&[H’L GRS isease; pain; convulsions;

cough; astﬁm&—mﬂrmalhype?r@pmwﬁiﬁﬁs mmmm@rhyplersmmmwmmmmemancuon
chronjg obst E#ctl %%&g] (zilsease _!Hu cont] en%1 gut Anflammation; 5 inflammatory bowel

syndrome,; eme Ofé?t@d" |r|u int Idaeriy 29. The use according to
claim 28, Whéré‘ﬂm@ardﬁpgeés(é@@@mpﬁmydﬂlmemyl) 2-propyl-1,2-diliydro-isoquinoline-4-

carboxylic acid [(S)-cyclopropyl-(3-fluore-phenyl}-methyl]-amide
61 3-(4-tert-Butyl-piperazin-1-yimethy!)-8-fluoro-1-0x0-2-propyl-1,2-dihydro-isoquincline-
4-carboxylic acid [(S)-cyclopropyl-(3-fluoro-phenyl}-methyl]-amide

25 6g 3-((2R,55)-2,5-Dimethyl-piperazin- 1 -yimethyl)-8-fluoro-1-ox0-2-(3,3,3-trifluoro-propyl)-
1,2-dihydro-isoquinoline-4-carboxylic acid [(S)-cyclopropyl-(3-fluoro-phenyl)-methyl}-
amide
7a 8-Fluoro-3-methyl-2-((S)-1-methyl-pyrrolidin-2-ylmethyl}-1-oxo-1,2-dihydro-
isoquinoline-4-carboxylic acid [(S)-cyclopropyl-(3-fluoro-phenyl)-methyl}-amide

30 7b 2-((S)-1-Ethyl-pyrrolidin-2-ylmethyl)-8-fluoro-3-methyl-1-ox0-1,2-dihydro-isoquinoline-
4-carboxylic acid [(S)-cyclopropyl-(3-fluoro-phenyi)-methyl]-amide



30. The use a{ccdrding to claim 29, wherein positive, negative and/or cognitive symptoms 10 are
treated. 31. A compound according to any of claims 1-23 for use in the treatment of a disease

selected frogggsyansissschizophrenia; schizophrenoform disorder; schiz@afigghivg, igerder;
delusional disorder; brief psychotic disorder; shared psychotic disorder; psychotic disorder 15 due to a

general medical condition; substance or drug induced psychotic disorder (cocaine, alcohol,
amphetamine etc); schizoid personality disorder; sicifizotypal personality disorder; psychosis or
schizophrenia associated with major depression, bipolar disorder, Alzheimer's disease or Parkinson's
disease; m&jdrdepressivethye heral-arikiety-tispytenrbipdiardidodeyl{nhdintiydrice treatment,
recurrence, prayention @%&}%@g&@@%g}%ﬂ@m@;ﬁw _?gmg'r@_&féggﬁlﬂy&h pairment; ADHD; obesity;
appetite reduction; Alzheimer's disease; Pdrkinson's disease; pain; convulsions; cough; asthma;
airway hyp&résponkidenebsyrbbuaseinetiypérisastvityethrichrecdnstieriéie; chronic obstructive
pulmonary;gli kL ' iRenes)-gvtitlemmaian. IE}B}WI& l.gg]\z\gﬁ}l ndrome; PTSD;
dementia aﬂ%agé%@alﬁ%r?j fﬁ%%?ﬁ%%?egg%g? 25 g??gft@r e comp?fm _acc%%ding to claim 31,
whereth saif %‘ié&%@‘%@EW&‘O%)‘&QQ%}Ti%r?@hﬁ??@%%%%&ﬁdr&ﬁ@d}&ih@%‘ LT3 % herein positive,
negative apanrcQeRtive SyPRPIRMS A[SIteARGropy1-(3-fluoro-phenyl)-methyll-amide

7f 2-((R)-1-Ethyl-pyrrolidin-2-yImethyl}-8- fluoro-3-methyl-1-ox0-1,2-dihydro-isoquinoline-
4-carboxylic acid [(S)-cyclopropyl-(3-fluoro-phenyl}-methyi]-amide
7Tg 8-Fluoro-3-methyl-1-0x0-2-((R)-1-propyl-pyrrolidin-2-ylmethyl)-1,2-dihydro-

I¢  isoquinoline-4-carboxylic acid [(S)-cyclopropyl-(3-fluoro-phenyl)}-methyl]-amide
7h 2-((R)-1-Acetyl-pyrrolidin-2-ylmethy!)-8-fluoro-3-methyl-1-ox0-1,2-dihydro-
isoquinoline-4-carboxylic acid [(S)-cyclopropyl-(3-fluoro-phenyl}-methylj-amide
7i 8-Fluoro-3-methyi-2-({R)-1-methyl-pwirolidin-3-yi}-1-ox0-1,2-dihydro-isoguinoline-4-
carboxylic acid [(S)-cyclopropyl-(3-fluoro-phenyl)-methyl]-amide

15 7j 8-Fluoro-3-methyl-2-((S)-1-methyl-pyrrolidin-2-ylmethyl)-1-oxo-1,2-dihydro-
isoquinoline-4-carboxylic acid [(8)-cyclobutyl-(3-fluoro-phenyl)-methyl}-amide
7k 2-((S)-1-Ethyl-pyrrolidin-2-yImethy!)-8-{luoro-3-methyl-1-o0x0-1,2-dihydro-isoquinoline-
4-carboxylic acid{(S)-cyclobutyl-(3-fluoro-phenyl)-methyl]-amide
71.8-Fluoro-3-methyl-2-((R)-1-methyl-pyrrolidin-2-ylmethyl}-1-oxo0-1,2-dihydro-

20 isoquinoline-4-carboxylic acid [(S)}-cyclobutyl-(3-fluoro-phenyl)-methyl]-amide
8a 2-Ethylamino-8-fluoro-3-methyl-1-oxo-1,2-dihydro-isoquinoline-4-carboxylic acid [(S)-1-
{4-fluoro-phenyl)-propyl}-amide
8b 2-Ethylamino-8-fluoro-3-methyl-1-0x0-1,2-dihydro-isoquinoline-4-carboxylic acid [(S)-
cyclobutyl-(4-fluoro-phenyi}-methyl]-amide

25 8¢ 8-Fluoro-3-methyl-1-oxo-2-propylamino-1,2-dihydro-isoquinoline-4-carboxylic acid [(S)-
cyclobutyl-(3-fluoro-phenyl}-methyl]-amide
9a §-Fluoro-3-fluoromethyl-1-oxo-2-propylamino-1,2-dihydro-isoguinoline-4-carboxylic
acid [(S)-cyclobutyl-(3-fluoro-phenyl)}-methyl]-amide
10a 8-Fluoro-2-(3-fluoro-propylamino}-3-methyl- I -oxo-1,2-dihydro-isoquinoline-4-

30  carboxylic acid [(S)-cyclobutyl-(3-fluoro-phenyl}-methyl]-amide
10b 8-Fluoro-2-(2-fluoro-ethylamino)-3-methyl-1-0x0-1,2-dihydro-isoquinoline-4-carboxylic
acid {(S)-cyclobutyl-{3-fluoro-phenyl}-methyl|-amide
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10¢ 2-(2,2-Difluoro-ethylamine)-8-fluoro-3-methyl-1-ox0-1,2-dihydro-isoquincline-4-
carboxylic acid [(S)-cyclobutyl-(3-fluoro-phenyl)-methyl]-amide

10d §-Fluoro-3-methyl-1-oxo-2-prop-2-ynylamino-1 ,anihydronisoquinoline-df_—_carbdxy]ic '
acid [(S)-cyclobutyl-(3-fluoro-phenyl)-methyl]-amide L : _
11a 2—Ethy§amino~8~hydroxy~3-methyl-1»oxo~1,2~dihydro—isoquinoline—éi-cax;boxylib acid
((S)-cyclopropyl-phenyl-methyl }-amide,

and pharmaceutically acceptable salts thereof.

24.  The compound according to any of claims 17-20 wherein each C can be the ''C
isotope and each F can be the '°F isotope, wherein said compound comprises at least one of
said isotopes;

and pharmaceutically acceptabie salts thereof.

25.  The compound according to claim 24 selected from the list comprising
2-((1-"'C)-Ethylamino)-8-fluoro-3-methyl-1-ox0-1,2-dihydro-isoquinoline-4-carboxylic acid
[(S)-cyclobutyl-(3~fluoro-phenyl)-methyl]-amide

8-Fhioro-3-methyl-1-0x0-2-((1-' 'C}-propylaminoe)-1 ,2-dihydro-isoquinoline-4-carboxylic
acid {(8)-cyclobutyl-(3-fluoro-phenyl)-methyt]-amide
2-Ethylamino-§-fluoro-3-(**F)-fluoromethyl- 1 -oxo-1,2-dihydro-isoquinoline-4-carboxylic
acid [(S)-cyclobutyl-(3-fluoro-phenyl)-methyl]-amide

§8-Fluoro-3-(**F)-fluoromethyl-1 -0x0-2-propylamino-1,2-dihydro-isoquinoline-4-carboxylic
acid [(S)-cyclobutyl-(3-flucro-phenyl}-methyl|-amide
2-Ethylamino-8§-('*F)-fluoro-3-methyl- 1-oxo-1,2-dihydro-isoquinoline-4-carboxylic acid
t(S)-cyclobutyl-(3-fluore-phenyl-methyl]-amide
8-('*F)-Fluoro-3-methyl-1-ox0-2-propylamino-1,2-dihydro-isoquinoline-4-carboxylic acid
[(S)-cyclobutyl-(3-fluoro-phenyl)-methyl]-amide

2-Ethylamino-8-fluoro-3-methyl-1-oxo- 1,2-dikydro-isoquinoline-4-(*' C)-carboxylic acid
[(S)-cyclobutyl-(3-fluoro-phenyl}-methyl]-amide
8-Fluoro-3-methyl-1-oxo-2-propylamino-1,2-dihydro-isoquinoline-4-( ' C)-carboxylic acid
[(S)-cyclobutyl-(3-fluoro-phenyl)-methyl]-amide
2-Ethylamino-8-fluoro-3-methyl-1-oxo-1,2-dihydro-isoquinoline-4-carboxylic acid [(S)-
cyclobutyl-(3 ~(1SF)uﬂuoro~pheny1)»methyl} -amide
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8-Fluoro-3-methyl-1-oxo-2-propylamino-1,2-dihydro-isoquinoline-4-carboxylic acid [(S)-
cyclobutyl—(B—(1BP)uﬂuoro—phenyl)—methyl]—amide

8-Fluoro-2-(3-(' Ee’F)—ﬂuoro~propylamino)~3 -methyl-1-ox0-1,2-dihydro-isoquinoline-4-
carboxylic acid [(8)-cyclobutyl-(3-fluoro-phenyl)-methyl}-amide |
8-Fluoro-2-(3-("*F)-fluoro-propylamino)-3-methyl-1-0x0-1,2-dihydro-isoquinoline-4-
carboxylic acid [(S)-cyclopropyl-(3-fluoro-phenyl)-methyl]-amide
8-Fluoro-3-methyl-1-ox0-2-propylamino-1,2-dihydro-isoquinoline-4-carboxylic acid {(S}-
cyctopropyl-(3 -(**F)-fluoro-phenyl)-methyl]-amide

26. A compound according to any of claims 1-23 for use in therapy.

27. A pharmaceutical composition comprising a compound according to any of claims 1-

23 in combination with one or more pharmaceutically acceptable carrier or excipient.-

28.  Use of a compound according to any of claims 1-23 in the manufacture of a
medicament for the treatment of a disease selected from psychosis; schizophrenia;
schizophrenoform disorder; schizoaffective disorder; delusional disorder; brief psychotic
disorder; shared psychotic disorder; psychotic disorder due to a general medical condition;
substance or drug induced psychotic disorder (cocaine, alcohol, amphetamine ete); schizoid
personality disorder; schizotypal personality disorder; psychosis or schizophrenia associated
with major depression, bipolar disorder, Alzheimer’s disease or Parkinson’s disease; major

depression; general anxiety disorder; bipolar disorder (maintenance treatment, recurrence
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prevention and stabilization); mania; hypomania; cognitive impairment; ADHD; obesity;
appetite reduction; Alzheimer’s disease; Parkinson’s disease; pain; convulsions; cough;
asthma; airway hyperresponsiveness; microvascular hypersensitivity; bronchoconstriction;
chronic obstructive pulmonary disease; urinary incontinence; gut inflammation;

inflammatory bowel syndrome; PTSD; dementia and agitation and delirium in the elderly.

29.  The use according to claim 28, wherein said disease is schizophrenia.

30.  The use according to claim 29, wherein positive, negative and/or cognitive symptoms
are treated.

31. A compound according to any of claims 1-23 for use in the treatment of a disease

selected from psychosis; schizophrenia; schizophrenoform disorder; schizoaffective disorder;
delusional disorder; brief psychotic disorder; shared psychotic disorder; psychotic disorder
due to a gencral medical condition,‘l substance or drug induced psychotic disorder (cocaine,
alcohol, amphetamine etc); schizoid personality disorder; schizotypal personality disorder;
psychosis or schizophrenia associated with major depression, bipolar disorder, Alzheimer’s
disease or Parkinson’s disease; major depression; general anxiety disorder; bipolar disorder
(maintenance treatment, recurrence prevention and stabilization); mania; hypomania;
cognitive impairment; ADHD; obesity; appetite reduction; Alzheimer’s disease; Parkinson’s
disease; pain; convulsions; cough; asthma; airway hyperresponsiveness; microvascular
hypersensitivity; bronchoconstriction; chronic obstructive pulmonary disease; urinary
incontinence; gut inﬁamétion; mflammatory bowel syndrome; PTSD; dementia and

agitation and delirium in the elderly.
32.  The compound according to claim 31, wherein said disease is schizophrenia.

33. The compound according to claim 32, wherein positive, negative and/or cognitive

symptoms are treated.



