WO 2010/ 028655PCT/ DK2009/ 050237 1 1 soqui nol i none derivatives as NK3

ant agoni sts Field of the invention The present invention relates to
conpoundswozefo2séss t herapy, in particular in the treat rempbogsyshosi s,
to compositions conprising said conpounds, and to nethods of 5treating

di seases conprising the adm ni stration of said conmpounds. Background of the
i nvention The currently approved anti psychotic drugs share the comon
feature of reducing dopam ne signalling in the brain. This is achieved

t hrough either a dopam ne D2 receptor 10antagonistic or partial agonistic
effect. i : ' 1 ' I d to as "typical")
are oftJ%Q@Qﬁél'@@%#@ﬂﬁﬁyﬁﬁﬂ@g@ﬁ#ﬂéﬁ@éf r whi ch reason the
use of these agents has dimnished. Second generation or "atypical"”

anti psy o ic@z n addition to the D2 receptor affinity have affinity to the
ser ot oni'm! ﬁh@r"‘é’ﬁr(t?'FWZA) Sorre atypi cal anti psychotl cs in addition

have affinity for the 5-HI 7 cep ors. i.C
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still happenad SYpWeh& BalompRSioRY CoRbplisiak SsaidE¥emMPbERIsOhndly RAGRIR & e
cl ozapi ne, olanzaplne and risperi done. More recently, neurokinin

r ecept ortscahng diskasencauprieny dd adsutisirajonof fad coNgowidseases [ Al bert, Expert
Qpin. Ther. Patents, 14, 1421-1433, 2004]. Neurokinins (or tachykinins) are
20 a fam |y of neur opepti des which include substance P (SP), neurokinin A
(NKA), and neurokinin B (NKB). The biol ogical effects of these substances

are pri @ackgr@ﬁﬁqmﬁhé iwergfioldl nding to and activation of the three
neur okinin receptors NK1, NK2, and NK3. Although sonme cross reactivity

probably exi sitg, cuﬁBnﬂﬁ&pﬁrbﬁedmn@F)%&ﬂloﬁé fituh thar@d cosnigl fie@vigtoftrodikeng he
endogenous |igand for NK1. Sim . .NKA is helieved to be the endogenous

| i gand 2Bppgicngkenallggdn e bragpThis lwmwé@rpbglb@thehé deprivige kuscntjand f or
NK3.
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risperidone.

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 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.

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
lateral 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



Two structurally distinct NK3 antagoni sts, nanmely tal netant and osanet ant,
have been 5clinically tested for antipsychotic, and in particul ar

anti schi awphosnizessef f ect s. Tal net ant Csanet ant por@mido®ispssyi or to
pl acebo in clinical trials, in particular on positive synptons of
psychosis, i.e. delusions, hallucinations and paranoia [ Am 1Psychi atry,

161, 2004, 975-984]. Simlarly, talnetant has been shown in clinical trials
to aneliorate the 10cognitive behavi our of schizophrenics

[ Curr. Opji @R édg ¥E3Ld t@ﬁﬂjﬁe aﬁt&ps%i?otlzz?e%fect%%@ﬁK3 DRYRIRE] 8 iRdiRQA Y, FPMPOUNds
are hanpered poor pharnmacoki netic and pharnacodynam c propérties

i ncl udi n'ghipm@rn csf(bﬂlajcﬂnﬂanm}e tOp@qxarthJutaal\yaxt Hedp? ideyptor edmbinedivith hirghuctbeaf ance,
and poor, bl ood- braltn arrie hb.o eh ture reviews, 4, 967-975,

20051 - e sEoPRga n b S o e TR Ot b that the' NC3 receptor is a
proni sing targes stf‘ﬁturhll‘ﬁdisflﬁ@tmﬁhntﬁéorﬁstg namelyPaMeRAB AR osBRMAM Eliave been
enphasi sing the need for identifying conpounds wi th adequate

phar Facakingetly testeddopriiprerhotivradiie ppitiopler atisshizophrenic yiigBy.32948 di scl oses
a range of quinoline derivatives, including talnetant, as NK3 antagoni sts.
More recently, WO 2006/130080 di scl osesrrpounds havi ng the core structure
20 3 which conpounds ar K3-antagoni sts; and WO 2006/ 050991
and WD 2006/050992 di s ipecagy boxam des derivatives,

) N
whi ch deri @e ar e sai e K3 ant agoni sts. WD 2005/ 014575 di scl oses
conmpounds ® he f or mul grein Rrep e OM- cont ai ni ng het erocycl es,
i.e. pyrazolyl, i azol nd tetrazol yl. d. J.Chem Section B, 18B,

304-306, 1979cdisefBses nthesi
foll ow ng core sﬁuct ure cl10The chem cal supplie

conpound of the structure
Osanetant

ofs,conpounds with the
Aibi nt er provides a

Talnetant

Osanetant proved superior to placebo in clinical trials, in particular on positive
symptoms of psychosis, i.e. delusions, hallucinations and paranoia [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.
WQ095/32948 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 chem cal nane

2- met hyl - 1- oxo- 1, 2-di hydr o-i soqui nol i ne-4-carboxylic acid (1-

phenyl - etWwopl2proarsade. WO 2010/ 028655PCT/ DK2009/ 050237 4 pBumraoyw/03bH23 he

i nvention The present inventors have surprisingly found that certain

i soqui nol i none derivatives are potent NK3 antagonists which nmay as such be

used in the treatnent of e.g. psychosis. Accordingly, in one enbodi nent the

inventi on relates to conpounds of fornmula | wherein A represents N, CH or
CRi ; eachnif) c&gg@lﬁﬁ@qpemaicvtorb%m@%godwraaa% Hobe/@3hdon! gnaGRcbal kenyl,

C2_6al kynyl, -C(0) kyl, -C(0) 6al kenyl, -C(0)-C2_6al kynyl ,

-C(0)-0- 2006&%0?% dlsGl&eﬁﬁﬁbermlrﬁéﬂnk@nmxam1demi@(1@at4®s Gehigladkyvayiveoare palényl

wherein s i _6al kyl, C2_6al kenyl or C2_6al kynyl is optionally
subst i tJf’i’ﬁq\Ivﬁ?ﬁn%Wéussr more substituents sel ected from hal ogen, hydroxyl,

hal oG 6al kyl , W 2008/014575 alsKe3eé compdu32iRhie MrigRr esent s hydr ogen,

C _6al kyl optionally substituted wnth F, or - CRaRb-X , wherein X
represents a nonocyclic saturateg’npiety having 5-6 ring atons one of which
is N and 15 wherein one or two & |oq@}JC,O)rawg,Cé%}| om nmay be a hetero atom
selected fromN, 0 and S, which nohocyclic ring may be substituted with one
or nore substituent W wherein Wbg selected fromd _6al kyl, C2_6al kenyl,
C2_6al kynyl, C _6hal oal kyl orF( Ra and Ro each i ndivi dual | y represent
hydr ogen, -CH3 or hal ogen; Q rg s~g bond, -CH2-, -NH, or -0-; 20Y
represents G _6al kyl, C2_6al ke _JC2_éal kynyI wherein said al kyI ,

al kenyl or al kynyl may be substi# {“wiThy one or nore substituents P,
wherein P is selected from hal ogen, y, FCi _6al koxy, cyano,

-S-Cb5_6al kyl, and a nonocyclic saturated rmi ety having 5-6 ring atons one
ring at %é?ém%fg ¥Nb&)nlt\£1ﬁ‘1ﬂ%1<1%t%?o et i Sp azd? 1, fia28 15&%&&%1 a
nonocyclic 28655PCT1 009 050237 urated noiety having 4-6
ring atons, wmérléfhzrmlS@cftzogaﬁ d8B;3@4&@@@7%ﬂyclbeesaeﬂuatytcedhésymh¢d1mfd 0, the
rest bein V\/ﬂ@r{l nonocycl i c saturated noi ety may be substituted with
one or OEE ‘f’iﬂﬂ Howing GG USIE | s sel ected from G _6al kyl

C2_6al kenyl C2_6al kynyl, (=0),

-C(0)-Ci _6al kyl, hal ogen,

C _6al koxy, Ci 6hydroxyal kyl and h XY;
0]
A
T
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.



5wherein each of R2 and R3 independently represents hydrogen, C _6al kyl,
C2_6al kenyl, C2- 6al kynyl, hydroxyC _6al kyl, or hal oCl_6al kyl ; each of

R4- R8 andwB2e10R28s5sndependent |y represent hydrogen, C _@alrlok2posiZoal kenyl ,
C2- 6al kynyl, hal ogen, NR2R3, hydroxy, cyano, nitro, C _6al koxy,

hal oC1_6al kyl or hydroxyC _ 6al kyl; 210provi ded said conpound is different
from 2-net hyl -1 - oxo- 1, 2-di hydr o-i soquisol i ne-4- carboxylic acid

(1- phenyl -et hyl )-am de; and pharmaceutically acceptable salts thereof.

I n one e?agﬂhgegkﬁthgqﬁﬁgﬁﬂqﬁon relates to the use of a compound of

formul a armaceutically acceptable salts thereof in therapy. 15In
one enbodi menfhe §BQni mer%fsqavé ?dxﬁﬁﬁﬁgl&%&dptﬁétrd%ﬁﬁﬁ%dcﬁlﬂlolfﬁeﬂ@@e?lvta’[&&

conpri sing conpounds of fornula d” pharmaceutical ly acceptable salts in
conbi nataropotentt MK raetagomstdnéuqblhaamsemh ibe abdcgﬂnah@emtmbntmfcea pahogs.

exci pi en enbodi e i.nve tlon rel t he use of a
conpoundhiserdingn i n? STRGTONa} bl o s e AP rhe i F e
manufsact ure of nedi caments. 20l n one enbodi ment, the invention relates to a
conpound of forrmula |I and pharmaceutically acceptable salts for use in the
treatment of di seases. In one enbBdi ment, the invention relates to a
met hod a treatnment, said nethod CR;-rls ng H@f adm ni stration of a

t herapeutically effective anount of “oef and pharmaceutically
acceptable salts to a patient in need eof . 251 n one enbodi nent, the
invention relates to a nethod of ; .bRﬂding occupancy of an NK3

| i gand conprising the use of an e %g' mpunt of a conpound of formula
' wherein each C may be the |iC |soé§§9 ldach F may be the 18F i sotope,
wherein said conpound conprises at t gne of said isotopes; and
pharmaceutically acceptable s

6 Definitions In the present con
strai ght, branched and/or cyclic s3 drocarbon. |In particul ar

"C _6alkyl" is intended to in f dfocar bon 5having 1, 2, 3, 4, 5,
or 6 carbon atonms. Exanples of *C 6a|ky| inclué% met hyl , ethyl, propyl,
butyl, pentyl, hexyl, cyclopropyl cyeloba yl, yceycl opentyl, cycl ohexyl,

V\0X2010/ 028655PCT1DK20091050237
““1's intended to indicate a

2-nethy|-propy|, tert.- butyl, and cycl opropyl et hyl . In the present
context, "alkenyl" is intended to indigate a non-aronatic, straight,
branched and/or cyclic hydrocarbon cong ising at | east one carbon-carbon

doubl e QﬂﬂQmHUUK%QQ@&E%pqﬁpBr CRR_6al kenyl " is intended to indicate such
hydr ocar bon haV|ng 2, 3 4, 5, or 6
each R’ 1ndependently represents hydrogen, Cjsalkyl, Cyalkenyl, C,6alkynyl, -C(O)-C;.

salkyl, -C(O)-Cysalkenyl, -C(0)-C,ealkynyl, -C(O)-O-Cisalkyl, -C(O)-O-Cysalkenyl, -

10 C(0)-O-Cyealkynyl or phenyl, wherein said phenyl, C;salkyl, Cssalkenyl or Cspalkynyl is
optionally substituted with one or more substituents selected from halogen, hydroxyl, haloC;.
calkyl, nitro, C;alkoxy, and NR°R’;

X represents hydrogen, Cy.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 Cjalkyl, C,salkenyl, C,galkynyl, C;¢haloalkyl or (=O);

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

20 Y represents Cjealkyl, Crsalkenyl or Cyealkynyl, 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-C;ealkyl, 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



carbon atons. Exanples of C2_6al kenyl include ethenyl, 1-propenyl,
2-propenyl, 1-butenyl, 2- butenyl, 3-butenyl, and cycl ohexenyl. I n
t he presewD0mnkesss, "al kynyl" is intended to indicate acmok0%058137C,
straight, branched and/or cyclic hydrocarbon conprising at |east one
carbon-carbon triple bond and 15optionally al so one or nore carbon-carbon
doubl e bonds. In particular "C2_6al kynyl" is intended to indicate such
hydrocarbon having 2, 3, 4, 5, or 6 carbon atons. Exanples of C2- 6al kynyl
i ncl ude s%%uli‘é’tgd’ ln’o 1ejfy HMR@I ay nngzat&'hg’ F’Wﬁ@f&m 1R atorBs Hfdﬁ/%@%lectg’d RYRYRY!
and 5-but 1-en-3-ynyl e present context "halogen” is

i nt endecaind®, |th¢jresabemg@n¢relr\shlolﬁ ntohlecyhhh sginoigl wHicROmhe bp ewtistdite] wifls pem
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i ndi cat E@(CBHK}@(C@SCI%\[}%D%I@&QV@I 6all{bxF)aClef§szrcﬁ§zaﬂ<§l ar@al w Is i ntended to

i ndi cate such noi et erein the al kyl part has 1, 5, or 6 carbon

at oms. |whargia cpe tan(c;l&qt@Q@penﬁmtldeﬂanxrwenit%h}idm@nd@daaﬂ@lu (Fvebﬁﬂfaltl}é @n al kyl
as defln @ygﬁpﬁgh gﬁ; o%ﬁﬂo§$§1 ne or nore hal ogens. In particul ar,

hal oG _64a g 0 in % a noi ety wherein the al kyl part has

1, 2, 3,eaéh oERbR 6n@a?mfhmaépmiaent@nep&xm!y@mgén lal@RY K, dlisenyl, Cs.

trlfluoronethyl In present context, dg}larnaceutlcally acceptabl e salts
&

i ncl ude 6&#&9%&%%%3% 50&@6{%4 @rage; Hiradaiselkony-dwlats sallpberydesyCeal |y

acceptabh tal salts, ammoni um and 30al kyl at ed ammoni um salts. Acid

addi tion sal'ts include salts of inorgani c acids as well as organic acids.
WO 2010/3288&58GT LEMROME/198i1DRBAt Trom 2-mettipt-d Aploet,2 afihysluo-dsahli@olimed-gani ¢

aci ds incl.ude hydr oric ydraobrom ¢, hydroiodi c, phosphoric, sulfuric,
sul f am Carhpylis mggfage ﬁaﬂwﬁéﬂwﬁ Exanpl es of suitable organic

acids i %h%%&éﬁ@l&ﬂ %@eﬁataﬂble daleh g{&&;foacetl c, trifluoroacetic, propionic,
benzoi c, cinnam c, ngC fumaric, glycolic, itaconic, lactic,

5nethanesu|fdnmmeen@bénmmwmﬂnmemMKmmmtoﬂﬁnﬁ@bf@pmnmamﬂmf&anabmm

pyruvic, ,salic ucci.ni c gne sul fonic, ethanesulfonic, tartaric,
ascorbldﬂ185%§¥ Zﬁ%i ﬁ%@ﬁ&?%ﬁ@mgﬁ?? UHiEEPYat hanedi sul f oni ¢, gl uconi c,

citrigconi c, aspak tehfbodﬁ{eaarth&mv&ﬁidaﬂruaees tERPPRarnkyig Rhi ébm;ﬂﬁﬁioﬁ%bﬁi@ﬁ@ﬂng
gl utamc, benzenesulfonlc p-tol uenesul foni c acids, theophylline acetic

aci ds, aompenndseef fomeulgl pad phavesgawicalinesscptpble S@B@a}ﬁwp@lbglabmmﬂlm@ﬁw li ne
and theIhh%%hgggg%Q%%ﬂégfgéaﬁﬂg¥§%&ﬁ¥%Qa%E§geut|cal accept abl e i norgani c or

organi ¢ aci I'nc maceutically acceptable salts

listed in J. IRRaE@bSEimend, We/inGbntidn réfaics o ike us@604 ponpdudd dT€s@iula bynd
reference. Exanples of netal salts include lithium sodium potassium
magnesi thagmqegt%lﬂa acepiablgealts 115 he pgudactige ob sdisPlAMtaEnd al kyl at ed anmmoni um

sal by incl UdQH%%QﬂbeﬂrﬁneﬁEttﬁyilwemlon relates to a compound of formula I and

pharmaceutically acceptable salts for use in the treatment of diseases.

In one embodiment, the invention relates to a method a treatment, said method
comprising the administration of a therapeutically effective amount of compound I and
pharmaceutically acceptable salts to a patient in need thereof.

25 In one embodiment, the invention relates to a method of determining binding
occupancy of an NK3 ligand comprising the use of an effective amount of a compound of
formula I’ wherein each C may be the ''C isotope and each F may be the '*F isotope, wherein
said compound comprises at least one of said isotopes; and pharmaceutically acceptable salts

thereof.



dinmethyl -, trinethyl-, ethyl-, hydroxyethyl-, diethyl-, n-butyl-,
sec-butyl-, tert-butyl-, tetranethylamoniumsalts and the |ike. I n
the presewd0oniesss, a "ring atom' is intended to indi cate/nK2e0%50185
constituting a ring, and ring atons are selected fromC, N, 0 and S. As an
exanpl e, benzene and tol uene 20 both have 6 carbons as ring atons whereas
pyridine has 5 carbons and 1 nitrogen as ring atons. In the present
context, a "nono-cyclic noiety" is intended to indicate a ring forned
structure conprising only one ring. In the present context, the term
"therapeutically effective amunt” of a conmpound 25 neans an anount
sufficient to cure, alleviate or partially arrest the clinical

mani f estRefinitéons a gi ven disease and its conplications in a therapeutic
intervention conprising the adm nistration of said conpound. An anount
adequat dnttle presamtrpdritedt, tabkyd” issnigedédiiedndisate aiserighie brancladd andéfrcgdid ve

anount". FEffective amounts f.or, each purpos i 1.l depend op.the severity of
the-di saadbEf PRI futipiat CrahErifeklsy o ERERL R v doeiSihe

subj gct .hakingWi, 2| 3,30 5ber a1edBsEit00E, Emplékaimlrgmgnaﬂcmﬂe aEyopthyal grogEsage
may be achi eved using routine experinentation, by constructing a matrix of
val ues andyl eatylnbexyl iy elppiopyl 6y @ kutyln cydheportitly Gyglohgryl crmethydipronaltteitn t he
or di nar i i.ned physician. WO 2010/ 028655PCT/ DK2009/ 050237 8
In the g?%gé%(ﬁ@%%)ﬁ¥)fﬁ%ﬁthern1"treatnent" and "treating" neans the
managenment and teapesat centpal fadiadny 0k irtérelcpus pasatcof nanabahiiogtaighandi ti on,
such as a di sease or isorder. The termis intended to include the ful
spect r urRtatche é%ﬁ?%%@c ?% rogargpR, eMPEHRG £ 1835t PROFADRI-ebehdoydls beak In s

Suf T1@r i NG GiER _§a1?éix§i’“iis§ﬁt51gée§g€ irleicatté‘ﬁlcﬁ%gh%%al‘BQHH%H?z,t3), 2kl gvg ate the 5

synpto or conplicatrons, t ay the pro i he 'di sease,

ressi on of
di sor dercadroncoords. thxemples of &b bakimgd enchrdercéiengl, 1tfhepcnyh@tmopenyhd -butenyl, 2-
conplic tionf, aqd/ir to cube or. elimnate the disease, disorder or

condi t i AT epienyd ang CyPlRiE Y he condition, wherein prevention is to be
under st ood asiptihep AR eanBal < Anmkhyeek entelded tdaldi@n a hei-alohftBWiRase of
conbating the disease, condition, or disorder and includes the

adm ni stbrandhed aed/or ¢yslia bydipearbomponpidng o lpasé venhearbénecarboroiigés bayid ande

b enapeutendB Ffg e st RRHdRe Rt BRI P Gl Ca TR *

i nvent i dftenddieropaditR8 budhthyldeocartRathading e, By £fsebabkirban MRM¥BExarhflePafr ¢y cul ar
a human being.. In the present context, the term "bindi ng occupancy"
i ndi cat edlkypdl ipelude ¢thrnyds I-propyeyl, Birenyayl driubgydchigyad. putynpland; Thwtar
conpounq;];§§%7fhe present context, the term"PET |igand"” indicates a high
affinity F nd for the rel evant target wth good distribution to the
rel evant conganhdpmRient contéhehplogaeTs irtaniéxd indivateGhiSnb&atlthiei 7gamoup sf
radi ol abel ed. wi.th a short-1ived ra%ioactive racer isotope, preferably "C
or P8F, 'PRBEIQHHBISEERS HAYPEd GHOMN m%ﬁn@é@y. In the present
context, the Ih%%f)r"e%n@é%e}ttf ‘ea‘ﬂgcfx"ya‘i‘st infAded AALhGRAES hdbtyfJragd foPRul’-oR 20
conmpound i n bl ood plasma that 1s not bound to plasma proteins. fn the
pr esent wlomtiexy’,indibdtondkyraaidafibal atioge."In (porticBBB) Ci-sathkoxat esingengér/wi iofliogieca
barrier fornmed by.an.endotheli cell .layer. Said barrier prevents sone
subst ancueh ToipueRuEREaT it F rom B b 6 Rgonr DA | ssbe. n
the present ganhEiesenPe@e{PhabNeARS Ri&IdRd td RdiceRtAlaN a8 Héfindd dbbansport er
| ocated in 25 the BBB. Ot her names for P-gp are MDRL and ABCBl. Detail ed
des@di ptsubsiiteted tid angwos mare halpgersnin favitiaddrnksleCr-dabe ! isnoendidon ipdieate des
conpounds, According.{ L ALIHLE 1! 2, 30 3310 ARBRTRRTORKR0Y0 TP RALRL o1 1 A
represents N, or ,

trifluoromethyl.

In the present context, pharmaceutically acceptable salts include pharmaceutical
acceptable acid addition salts, pharmaceutically acceptable metal salts, ammonium and
30  alkylated ammonium salts. Acid addition salts include salts of inorganic acids as well as

organic acids.



each R independently represents hydrogen, Cl_6al kyl, C2_6al kenyl ,

C2_6al kynyl, -C(0)-C - 6al kyl, -C(0)-C2_6al kenyl, -C(0)-C2_6al kynyl,

- C(0) - 0- GvoGaldkekess- C(0) - 0- C2_6al kenyl , - 5C(0) - 0- C2_6alPkymu20@vospizenyl ,
wherein said phenyl, G _6al kyl, C2_6al kenyl or C2_6al kynyl is optionally
substituted wth one or nore substituents selected from hal ogen, hydroxyl,
hal oG 6al kyl , nitro, C _6al koxy, and NR2R3; X represents hydrogen,

C _6al kyl optionally substituted with F, or - CRaRb-X , wherein X

represents a pOROFKGAsGitSH Hfo?éa%%da[@ds%&lu@@wzd?gclﬁé&, h&&%bﬁﬁﬂ&%g?lﬁﬁo@iﬁ, whi ch

is N and 10 wherein one or two additional ri'ng atomnay be a hétero atom
sel ect edbhoshorik, subfuaindsuBammhinghc roideeydihedikei ng nmay be substituted with one

or nore substituents . wherein Wis.selected. fro i. 8al kyl, C2_6al kenyl
S bl kynyt - e oS A e iRk oRBietebies HaRGHoitla v ropr ccont
hydr ogenyifluéddadc@ic, prapRaRNberfRol€BASANRY Sitide, F@hshic, piiddtic, itabbhie Ahctid-; 15Y
represents C _6al kyl , C2_6al kenyl or C2_6al kynyl, wherein said al kyl,

al kedy| methanekylynic, maatcipemslid stalanie.edangdelit: osalkec, picrisppeusighslicylige secsine,
wherein P s se ted, fr hal n,. hydrox } | Kox n

"o adrin AR STROR: 8y, SRSl B e @ RS ot oms one
ring at amapbdivtiifatic, mycobr, Nuaoshi, hepares tstdatic, GalditicYEDEW, kBROBS @At a
nonocyclic saturated nmoiety having. 4-6 ring atonms, wherein 1 of said ring
at oms neiBebePiscela@nte. dsisgnonilionis. o;loluprespldenic geilh gheophylhge afticrcids,

nonocycl,j ' : tol | : ;
subst 1t LS HACR BRI GhMIRRY [ er E bs et RPe FRE e
C2_4al kymxymples o0 phar@(aOgtical <Cc)talile irmagdayd or drghragedid adiitibamkddeXyclude the

C _6hydrogxyal kyl. and hydroxy; WO 2010/ 028655P 009/.050237 10 wherein
each of @mﬁwﬁme%&%%w%& b g@df%gé; > & 1%&:5 kjAorporated
C2_6al kapylin bCesreRat&kynyl, hydroxyC _6al kyl, or hal oCl_6al kyl ; each of
R4- R8 and R9-R12 i ndependently represent hydrogen, C _6al kyl, C2_6al kenyl,
C2- 6al kynyl ,Exaaipbegert mauR2R8s inhpde bshyumcesoalnon, potassiom, Glagesikoxals and the

hal oC1_6Qal kyl or hydroxyC _ 56al kyl ; provi ded said conpound is different
from2- ehyI - 1-oxo- 1, 2-di hydr o-i soqui nol i ne-4- carboxylic acid

1- phgny! - et hyligan@idsdandischip ahdBKS Hitd Cahhynia6CRARE alRlRlc 3 hdnitmens@ll-(1 . e.

t he conpounds of the present inventi o(r;%@.g Exanpl e of such nmono-cyclic

sat ur at edmghiyet ireecthidvicHiyl-5 hpdrpkyrihydt. ssthdna-tyvticefputndy, fost-butshd wher ei n
one or tt\é\ﬁ)atﬁ&q{.zrlﬁhl%%liunﬁisﬁ% aﬁg%]ﬂl&py _be a hgtgro at om sel ect eq fromN, O, S
i ncl ude pipefazinyl, pyrrolidinyl, imdazolidinyl, pyrrazolidinyl,

pi perdyl, noriphied prdydnt camektf Hieapatpmolid iydnded to indickisanpitems @bnssitndthg a
nonocycl i c saturated noiety havi n% 5-6 ring atons one ring atom of which

may be Ngadnd HBg pleaws argsetecisellremd’ & O gt DY an @prIndh EsiAene ayd odHengi ny |

and >b5pi @ haw B 'aﬁn‘f‘ssw id[RMAS ¥ ChitbnS MdHT it q'Q' hy having
4-6 r%i ngb%atorrs,é(\:/%%orngiaﬁ 130 sal gefr?ars g{ngrsg)fgr;cy bg)rel§secrect§ge réom% and O,
t he restattwes.ng C i ncl ude cycl opropyl, cyclohexyl, pyrrolidinyl, piperidyl,

t et rahydrof uranyl and tetrahydropyranyl. . - o :
y In tl\{e present context, X gmogcy-cych% moiety” is intended to 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 disecase and its complications in a therapeutic intervention 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 using 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.



In one enbodi nent, A represents CH 20ln one enbodinent, R represents

C _6alkyl, in particular ethyl, cyclopropyl or cyclobutyl. In one

enbodi menwo 2weepssssent s H, net hyl optionally substitut edTwiknodsony - CH2-
X, wherein X represents a nonocyclic saturated noiety selected from

pi perazinyl and pyrrolidinyl, wherein said nonocyclic noiety may be
substituted with one or nore 25substitients W wherein Wis selected from

G _6al kyl and (=0). I'n one enbodi nent, Qrepresents -CH2- and Y
represents Cipp4gl fﬁégen‘[ Contdal 80 ‘%ea%nt“d'ﬁ{d“)ff%{img'm@d&ﬁ'tﬁk Rahseifheslded
from hal ogen, hydroxyl, -S-CH3 and cyano. Particular exanples of C _4al kyl

i ncl ude qast biyh paetrityor fheqpypase of chupriomy b conditbmbucly las a2lismshyt a pisopder. and
tert.-b |, Parti I C2 4dal k | includ th | ... 1- I
and 2. S0l SRy e P SRTTE Bl e €8 Wiy B frh st fps ™

1- propenyhici i phtiRAOR8ANEring, such ad AnAARrEMGIOSH B AktiveQoInGRuARS ehevifdife and
Y represents a nonocyclic saturated noiety having 4-6 ring atons, wherein 1

of sai d Ynpiprag ehenricatienss &1 ddrethefpregreiamef the disygse, disorder or condition, to
2010/ 028655PCT1DK2 1050237 11 the rest. bein nd whi.ch cycli
) Vla%T T reﬁgp 3‘8 esyg‘lllj) o %rh({ ¢ %?ctsa 1012s ang/og 10 gur% or,eli I1{1&§§ %esx case,

saturated norety nay S ne or nore subs ,

wher ei n dsdr@ersel ecididorf LONVEl ababkyteyenf 30¢ ,cobd@iphl, wheted) pPevehti&alik b ,be
hal ogen, Cl1_6al koxy, C _6hydroxyal kyl and hydoxy. In one enbodi rent, Q
r epr eserngeSigad ag e mranagpmerietd sas Ofganakignt fopemerrespof eombaiingdhndisese,

al ter natd g ¥n Yor SQr&ES Elfingr%&?@ﬁ’é:é[ iingggm)r?g?'thngi\@co%epo%n?g @Gﬁ)rﬁt g a%t ons,

whi ch ring atons are sel ect rom rticular exanples o
met Ayl , c@isétyof the opyhptorhs met kphpéitdtions. Namethleks, ppopliylaeind (prevyitive) and

In one epbodi nent, Q represents -0- and Y represents C _.4al kyl. Particul ar
excanpl e MORPRICASHRGY S e He g1 SePE Ry P ORy e TEERpr it to 6

cycl obutidaedds pREGBIy BRI MR pdrBEdlara RERAH Ming. In one embodi ment, Q
represents a bond and Y represents a nonocyclic saturated noi ety having 4-6

ring atons, Whéhepnesanheomséxtsthie derni ‘tgndingoscupaycyb endetitesdhefra¢tiamiNargad 0,
the rest, .being C and i ch monocyclic gsaturated noiety may be substituted
with onebl%(ﬁn%g’feé Oé:ﬁlﬂg‘f(},\?}ﬁ%ﬁ?%lc%?r éﬂ%ﬁ"éﬁnﬁ- Z is selected from G _6alkyl,
(=0)15 hal ogenn tanghekind eontyxt, the kdinOPE TERhRd? Ridates@atifh BffinR¢1iR8nd for the

i ndependently represents hydrogen or halogen; in particular, R7 represents

hal ogen ralsdamdareesvighgoqidiptaiprisayeietthtyalevegespmpanmpnb e Hisdueseaheontext theof
R4-R8 r n o . i 53%%2“
i ndepe nﬁsls%laf g%%?é ﬁ%ig&%?/eéerdoglet% ag Pgﬁh'zﬁvggga%?da?ﬁ%:)%%ct%?%&P@%’, Iﬁ%% r eprces ents
hal ogen @ntF, B Bddergepipesianh chiydiogenay.20l n one enbodi ment, all of R9-R12
represent hydrogen. e s .
In the present context, the term “plasma free fraction” indicates the fraction of a
20  compound in blood 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 barrier 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 MDR1 and ABCBI.

Detailed description of the invention

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



I n one enbodi nent, the conpounds of the invention are defined further by
formula |I' below R5 WD 2010/ 028655PCT1DK20091050237 12 wherein R

repr esentwoGb10dabdsyl ; X represents hydrogen, C _6 al kyl popmirzoa)dsy237
substituted with F, or - CRaRb-X , wherein X represents a nonocyclic
saturated noiety having 5-6 ring atons one of which is N and wherein one or
two additional ring atommay be a heteyo atom selected fromN, 0 and S,

5sel ected from pi perazi nyl and pyrrolidinyl, which nonocyclic ring nay be
substituted with one or nore substituengsW wherein Wis selected from

C _6al kyl or (=0); Ra and Rb each i ndi vijdual lX represent hydrogen, -CH3 or
hal ogen: Q represents a bond, -CHRB~_- R40-: Y represents C _6al kyl ,
C2_6al kenyl or C2_6al kynyl, wherein s | kyl, al kenyl or al kynyl may 10
be substituted with one or nore subs s PRiwherein P is selected from
hal ogen, hydroxy, G _6al koxy, cyaR@, - _bml kyl, and a nmonocyclic
saturated noiety having 5-6 ring at oR8,0ne H’ing atom of which may be N and
the rest is C or alternatively Y ma;Rg% é\gﬂt a nonocyclic saturated

noi ety having 4-6 ring atons, wherein one|of said ring atons may be

sel ected from N and 0, the redfR1begj
noi ety may be 15substituted with o nor el substituents Z, wherein Zis
selected from G _6al kyl, (=0), C(O
Cl_6al koxy, C _6hydroxyal kyl &Rt hy

i ndependently represent hydrogen, halé:\pﬁn Ci_@al koxy or Cl- 6hal oal kyl ;
and pharnmaceutically acceptable salt epeof. 20l n one enbodi nent rel ating
for formula I', R represents ethyl, cyclopropyl or cyclobutyl; X
represents Ci _6al kyl optionally substitllbted with F, or - CH2-X, wherein X
represents a nmonocyclic saturated noiety having 5-6 ring atons one of which
is N andvhielné} repsisents N. ChboeRist i onal ring atom may be a hetero atom

sel ecte L PEFazZ] d old eyl , whi ch
ronacycl T R PRl RppaPn i Ehet gL o el IR
wher ei n kil -6 €D eCt.atkehyb RC@O@)-Gadakyhylo rFC((HO):C (alkeh FEERAO L= alRnyl, -

5 C(0)-0O-Cyealkynyl or phenyl, wherein said phenyl, C;galkyl, Cealkenyl or Cssalkynyl is

oxy; TEachQof R4-R8 and R9- R12

optionally substituted with one or more substituents selected from halogen, hydroxyl, haloC;.
calkyl, nitro, C;alkoxy, and NR°R’;

X represents hydrogen, Cy.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

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 Cjalkyl, C,6alkenyl, C,galkynyl, C;¢haloalkyl or (=O);

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

15 Y represents Cjealkyl, Crsalkenyl or Cyealkynyl, 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-C;ealkyl, 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 Cjgalkyl, C;alkenyl, C,salkynyl, (=0),
C(O)H, -C(0)-Csalkyl, halogen, Ci.alkoxy, Cishydroxyalkyl and hydroxy;



or -NH; Y represents C _6al kyl, C2_6al kenyl or C2_6al kynyl all of which
may optionally be substituted with up to three halogens, or alternatively Y
repr esentwe 20mmegss| i ¢ sat urated noi ety having 4-6 ringprermrepovdsersei n 1 of
said ring atons nmay be selected fromN and 0, the rest being C, and which
nonocyclic saturated noiety may be substituted with one or 30 nore
substituents Z, wherein Z is selected forom G _6al kyl; and each of R4-R8 and
R9-R12 independently represents hydrogen, hal ogen, G _6al koxy or

G _6hal oghdyih ca@Dok R WG eﬁ&er@@qggﬁgen%ﬁgo\%ﬂdc@mﬁ 3 6hﬂlg§ﬁe@§ient ly

represents hydrogen or halogen. in'a furthe
2010/ OZ&E%MThﬂ(Qmé@E@B@?haECemﬂiqu rrent within this enbodl ment ,
represents

e et PERORE ot RO T o SRR B arb e 2. G et 1,3% or

cycl obutMilkyny, h&p Xgeelsmmza3 GydRalykylanepliiro el dadosylmtdd, Yhikg W tydrdxyCQr -
CH2- X', wherein S represents a monocyclic saturated noiety having 5-6
ri ng5at obtkybne of which is N and wherein one or two additional ring atom

gﬁé 25 ' \%ggc[ é)allc? E(\)(,)ﬁrﬁ’ deg Ell?%l‘ ?ron}l\,llz metl?rllq Xo- g,g bslf d?g tlsforagfr{‘oﬁ%&g Ir’IZZiOPylrmr .

subst i tmmoxWCMeﬂ@mantﬁyI;%ma ed from CI 6al kyl or (=0); Qrepresents
-CH2- or -NH; Y represents O _4al kyl, C2 4alkenyl or_ C2 4al kynyl all of
whi ch Wd&ﬁﬁwawwﬂﬁécmw&wﬁ thearpl i ¢ Fhagonngupdy fdhp Bresgiiventadh of

R4- R8 and R9- [ r

par i cul ar RE Sn o e SRR e hERN RN D10 S S RARTIna AN
and 189- 1id N and wherein one or two additional ring atoms may be a hetero atom selected fromkN, O,
represe r Al ternativ ., R7 hal oge and

hydr oge inglie ra&fHYémraﬁe@ygﬂ%*ﬂaagh RYLARY RO LR B@@rcﬁtlﬁﬂ}‘ﬂ’h Fﬁwy’c}n

propyl, tﬁ%ﬁ{&lﬁ}{(ﬁ)ﬁyj cycl obutyl, 2-nethyl-propyl and tert.- 15butyl;
particul ar exanplées of Y as 4al kenyl include ethenyl, 1-propeny| and

2- propenyl ; pasanipbasl ersu@wanmcefsh@ﬁatwa@g Imziefézdiak'?ngyi -6 ring IatSI?E’ cel@hylgwtqm
1-
L Properi s B RPEIb oL QR SRS L L0, LR B R

optignaldiyerfiybstituted with F, Qrepresents -NH-; Y represents G _4al kyl,
whi ch may optionally be substituted with up to three hal ogens; 20each of

R4- R8 and RO- anlmﬁ;ﬁ@%@ﬁﬂwcm@at@@adtr@mﬁvdwg@rﬂ oFing alosgewherghl ph

parti cul 7 Particul ar
exanpl essag) m@ at&%&)%&cﬁ%esg e@;{g&* 5%&6%@;?@%8@% C?%Cglﬁy O%F%B/r’opyl ,

cycl Obutqyb],ohaxy‘lﬁp}l‘itis&rdﬁfy@qmberﬁl@ﬂ téteihlydrotbithyyl.ant metﬂihgdleﬁﬁ@dylﬁe nt, the

i nvention provides conpounds selected fromthe list |a

2- Cycl opent y1n®nﬁ€m]?9(ilnfnb>€ore?reéﬁléfﬁ &yHr o- i soqui nol i ne- 4- carboxylic acid
5. Q7 opr apy 1 SRR A5 s Gt v R BRI SR h XS aci
((S) - 1- plyelopliyt.opyl) - ami de | c
(22 (SA)/C!I.OEEE%;I BPBB?%]' i OX%( representg¥-1d methyﬁ og‘g(l)r{] lylsg‘gstnuteg Wlt?l)i‘_‘y Iolr CCﬁCI d
’, wherein X’ represents a monocyclic saturated moiety selected from piperazinyl and
pyrrolidinyl, wherein said monocyclic moiety may be substituted with one or more
25  substituents W, wherein W is selected from C;alkyl and (=0).

In one embodiment, Q represents —CH»- and Y represents Cjualkyl, Cyualkenyl or C,.
salkynyl, wherein P is selected from halogen, hydroxyl, -S-CH3 and cyano. Particular
examples of C;_salkyl include methyl, ethyl propyl, cyclopropyl, cyclobutyl, 2-methyl-propyl
and tert.-butyl; Particular examples of C,.4alkenyl include ethenyl, 1-propenyl and 2-

30  propenyl; Particular examples of C,4alkynyl include ethynyl, 1-propenyl and 2-propenyl.

In one embodiment, Q represents —CH,- 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,



30l d 2-Cycl ohexyl- 3-nmet hyl- 1-oxo-1, 2-di hydr o-i soqui nol i ne-4-carboxylic acid
((S)-1-phenyl - propyl)-am de WD 2010/ 028655PCT1DK20091050237 14 | e

3- Met hyl -Wo-20m8658- (2, 2, 2-trifluoro - ethyl am no) -1, 2- ¢ichpdk2009/658137qui no
line-4- carb oxylic acid ((S)-1-phenyl-propyl)-amde if

3-Met hyl -1 -o0x0-2-(2,2,2-trifluoro-ethyl)-1, 2-di hydro-isoqui nol i ne-4-carboxy
lic acid ((S)- 1-phenyl-propyl)-am de Blg

3- Met hyl - | - oxo- 2- pi peri din-1-yl1-1, 2-di hydro-i soqui nol i ne-4-carboxylic acid
((S)-1- tH@FégVi)e_'iRé @gé(r;d) which %nto@yclic saturated moiety may be substituted with one or _
2-tert-Butyl am no- 3- net hyl -1 - oxo- 1, 2-di hydr o-1 soqui nol i ne- 4- car boxylic acid
((S) - 1- mbrersybstpranpsyd,)wizmeide” isiselected from Cysalkyl, (=O), C(O)H, -C(0)-O-Cyalkyl,

?igf?gfq%ék%ﬂgﬁgﬁﬁ%gggg%%&gﬁggakﬁf%aq&Q&g;o-isoquinoIine-4-carboxyIic acid
3- Met hyl - 2- moppAe ehibodmicht, 1 @pﬁesémz-—@himmwf@&qwmgh_gdmeylﬂwﬁ@féﬂaww ic acid

((S)-1- phenyl-propyl)-amde | o : ,

3- MetShy|halogsroeraligmepyaly &, mpeisenislp ordneexplic metiptydading g ox 9 Iring atums
((9-1-p L.pr 1).-.am : :

15112 porg SRk aRkb SR Eed o £ Rasiatar xamplou ! X dooludsratyl et gy’
((S) - 1- pherytyt-cthiQ Ry thalrpdeyl diid butyl.
3-thhy1-2-(3-nethy|-butyl)-l-oxo-1,2-dih{ﬁro-isoquinoIine-4-carboxyIic
acid ((9)-1- Iﬁwgﬁypmsghgwg,)() pregents nO- and Y represents Cy4alkyl. Particular examples

I i S T R R B R N S T

- f urléin- buylmet hyl ) - 1, 2-di hydro -iso quino line-4- carb oxylic acid

S)-1-phenyl-pro -am de_ | X
gf w?at hylo- | - &8%@9 géﬁ@m}@ ﬁ%ﬁ%ﬁa%@ib%@l A7 h 81 TS AL 4 IeBRScle safpatpd

S Wbty B el e TR Y £ S5t For N Yar bo
ylic acitbe (qs8heing phamivhich oppnoyydicisai@rdied moiety may be substituted with one or
(ZE E; f‘g_)i(éﬁgr;qgﬁﬁg%%%s; g,gvﬁléeé%irzl _Zd 1js 2%’1%'&8& iﬁ%g’l 1' _6rellﬂ<|yil, r‘tgf)l)l,_hca(florgte)rcl),x %'di h%fdrao(gciys:i
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 In 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 ?

R& 5. NH

R9
R10 X X
N

R11 ?



i's

2- Cycl obut yl am no- 8-fl uor o- 3- net hyl - 1- oxo- 1, 2- di hydr o-i soqui nol i ne- 4- car box
ylic aci dwdQo{oBpsasgcl opr opyl - phenyl -net hyl ) -amide it 2- @gelnwzoentsyisan no
-8- fluoro-3 -nethyl-1 - oxo -1,2-dihydro -iso quino line-4- carb oxylic
acid ((S)-cycl opropyl -phenyl -nmet hyl )-am de WD 2010/ 028655PCT1DK20091050237
15 lu 12

2- Et hoxy- 8- fl uor o- 3- net hyl - | - oxo- 1, 2- di hydr o-i soqui nol i ne- 4- car boxyl i c acid

((S) - CcyGhaRMPRYLD Rlaaﬁybf Jy!)-anide |v

8- Chl or o- 2- et hoxy- 3- net hyl - 1™~ oxo- 1, 2- di hydr o- |squ|noI|ne 4-carboxylic acid
((S) - 1- XYhemgdenisrhyprogen, a(Emdaé(}S onmonally substituted with F, or — CR*R"-X’, wherein X’

2CICS| ?E %fpzrfge%g%ag%@ﬁ&afpgﬁﬁbn%geﬁjia@éO)Jljékflzngcg g ¥1(rjl£;(a)1toln§soo u'ortlm I1&1 S%I &l boxylic

8- Chl or szl?eré‘iﬁtoﬂ&‘ or tw®XRtiZoRl AR %dmlmdy Bt BNEIcRs AtsMNdIoRUifRn 4, Caddacky| i ¢
acid ((S)- phenyl - propyl)-amde |y
2, 3-Bi n@@wyledfrmnlmrazmd wt@ﬁrqhglwwwi@ch nengcyshe bog ydycdeaapsiituted with

((S)-1- phen _

5 Phopr OO Y LSRR bl MBS selseted fgm GoriRA B boxyl i ¢ aci
((S)-1- Mﬂ|$r&ﬂyﬁ1htﬁmaﬂl§rb1&ase&th§?dr8g@ LEHyer imlogenopyl) - 3 -met hyl -1 -oxo
-1, 2-di %dro -isoqui no |ine-4-carboxylic acid ((S)-1-phenyl-propyl)- am de
152a 2- B KSAressnis 3-opn et (l-» 1 %XQI -P-2° di hydro i soqui nol i ne-4-carboxylic acid

((S)-1- p@?&%esen réjl%é(ﬂ(%/rll' @méeqﬁer%i)gr gl Wherem sai Ian gl Z'illken or a]lTyngl ac?] q

3- Met hyl 0X0- 2- propyl am no- “i'soqui no oxy
((S)101- hehwabstitutpd epthlone anrinthec substltuﬁnts P Wherem P is selected from halogen, hydroxy,

(ZE gj t )]/_l %ﬁgg@bgﬁn‘%{"‘g‘%l d¢ %ﬁéri a%d%lnq dorcgcﬁcss% rate(? lll{oqee‘[yfflaglgé Og( 1y | é gtor%%l d
2- 1 sobut yaHoneorm ofr%mﬁlm&y RXR- a%dzhéiﬂemgtoof SIRG Rl P e -Epehaxy! | ¢ aci d

((S)-1- phenyl propyl) -am'de 2e 2-(2,2-D inethyl-propyl am no) -3 -net hyl -
- 0X0 - 1,"Bemlichigler @turaisd ncgm:tmdjangé Griggatomexyhéreinamie @l said ring atoms may be

e 1O D RS T s e @l B BB o st S By hay BB Y1 -

((S)151- mﬁﬁﬁﬁh‘t‘e@ Ra@Ychk-oR e SLaﬁtltuents Z, wherein Z i 1s selected from C,alkyl, (= O) _
3- Met hyl- 2- ( 3- net trgl - but yl am no) - -0x0- 1, 2-di hydro-i sogw nol 1 ne- 4- car boxyl i

c acid (Q(@) 1D 1C1;§§111§]é1y leal%ﬁilﬁ@l salkoxy, C; 6hydr0xya1ky1 and hydroxy;
each of R™-R® and R’-R'* independently represent hydrogen, halogen, C;.alkoxy or C;.

chaloalkyl;
and pharmaceutically acceptable salts thereof.

20 In one embodiment relating for formula I’, R' represents ethyl, cyclopropyl or
cyclobutyl; X represents Cjalkyl 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 is selected from C;alkyl or (=O); Q represents —CH»-
or -NH-; Y represents C;galkyl, C6alkenyl or C,ealkynyl 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 Cy_galkyl; and each of R*-R® and R’-R"?
independently represents hydrogen, halogen, C;_alkoxy or C;shaloalkyl, and in particular
each of R*-R® and R’-R'? independently represents hydrogen or halogen. In a further



2h

8- Chl or o- 2- et hyl am no- 3- net hyl - | - oxo- 1, 2-di hydr o-i soqui nol i ne-4-car boxylic
acid ((S)w0kopnesyss- propyl)-am de 2i PCT/DK2009/050237

2- Et hyl am no- 8-f | uor o- 3- net hyl - 1- oxo- 1, 2- di hydr o-i soqui nol i ne- 4- car boxylic
acid ((S)- cycl opropyl - phenyl -nethyl)-am de WO
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8- Fl uor o- 2-i sobut yl am no- 3- net hyl - 1- oxo- 1, 2- dihydro isoquinoline 4- car boxyl

ic acid e(n(@dnﬁé’rﬁlvﬂﬂﬁﬁﬂlﬂ cRbSIkATRY %Qseﬁt@hgl% 2@K R®, R® and R® represent

8- Fl uor o- 3- et hyl - | - oxo- 2- pr opyl am di hydro-i soqui nol T ne- 4- car boxylic
aci d ((S%MMQynlopropyl phenyl - nethyl) am de 521

8- Chl 3- | -1 - - 1,,2-di hydr o- i | i ne- 4- car boxyl
aci d ?E% Tt Gisp Rl TR O bR B T R 8 et nyl 21
- 0X0- 1 o8 ﬂazycb( @eprés@m@'@ rgﬂkyu dpoflal AduBeMtcd GvigtF tbr — CH,-X’, wherein X’

((S) 1- phenyl propyl) - am de
- Et Ayl erﬁprﬁwnisa)m@n@:-y@lac @raWrm@pﬁydlaﬁmg Sy6 nigg Ripns-anef avhighdis O agbqui nol i ne

- 4 10carp X cgiqéc}nfi]‘nﬁ oﬁ‘l Ilngy g@ ¥1 1’1%‘[6 tg& szePe_Ip_teﬂ fla)nﬁN Oand S

1- Oxo- S‘Ygaoxo- yrro propy am no- ydro- |squ|noI|n

e-4- cardrxsyelif®on@pipdragin$) arkt m}iﬁﬂminyn) rv@tnyli)noaatyiﬁc Zipg may be substituted with
2- Et hyl am no- 8- f | yor o- 3- met hyl - | - 0xo- dr o-i soqui nol i ne-4-car boxylic

aci d [ ( 91 ok yare prispipent W. whe@ﬂb%ﬁéﬁg?@yd #@%91 llgolE Q)sélqrepresents ~CHo-

8- FI 3 NTRL BY, boxyl
el d TS N e R BRI o o AT SARA, DY biffing 8L Doyl 1€
2-Eﬂby|ambﬂomﬁdhhMunﬂlm@xhMBg@%-oxo pyrrolidin-1-ylmethyl)-1, 2- dlhydro i so

ggi nol | ne%éh 891&13&% (!lﬁ9 i@i dLée%)dentYy reg ersgIP Q/ 1!1 _dggéefnl ol“rI %gghen 11)1 partlcg ﬁ7 am de
2- Et hyl apno? 8sdl; H@ép@n@bnﬁ?trwksehts%ﬁ)g%n 2ndRhydr R* hrﬁpﬁ%RHQQﬁr%nﬁhﬁﬁéé&xw ic

acid [(S)ZOCycIobuty -(3-fluoro- p enyl -nethyl] am de
2- Et hyl a‘?srhtemataﬁem,ﬁomh@ogmtamm ﬂRode.L R drdql%dirrcgemquupud@ﬂ ¢xagplesednbaxyl i ¢

d h
8- F1 uor & s T s RURRHAROT. Slspionst gL 20y HPPHENA %7 boxyl i
aci d5(( %ﬁ)’ﬁirﬂ@ﬂ@t%klan@tb@ Y iy MMMmﬁﬂhQﬁd@&KMlyl 1-propenyl and 2-pro 4penyl

8- Fl uor o- 3- met hy1- 2- met hyl ani no- 1- oxo- 1, 2- di hydro- i soqui'nol i ne- 4- car boxyl i ¢

aci d [ ( Qprtigyasicspnpley L (Uas @u@ﬂ@nﬁlhl@ﬁw? etdmﬂyljprwﬂeanﬂ@ -propenyl.

2 FLy a0 B bl ughSaith PRI iots Pty Bl LG ARAuL Ry & car boxyl i ¢
8- Fl uor beabhﬁﬁymwlr@rmmbﬁl@mwmplmﬁmf sh,bgt‘ltdteﬁyﬁiﬂﬂFI@@épiesl&ﬁisl neH4-car boxylic

acid [( Sr)egr%ge%l%sl &p 4ralky¥|wh1§h ﬁlag Ioi)‘llgr?arllgf-b%zﬁgg{[m)ued tht@{llp]to ‘[hreé:i halogens;

20  each 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 C;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-methyl-1-oxo0-1,2-dihydro-isoquinoline-4-carboxylic acid ((S)-1-phenyl-

25  propyl)-amide
1b 2-Cyclopropyl-3-methyl-1-oxo0-1,2-dihydro-isoquinoline-4-carboxylic acid ((S)-1-phenyl-
propyl)-amide
1¢ 2-Cyclobutyl-3-methyl-1-ox0-1,2-dihydro-isoquinoline-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



2y

2- Et hyl am no- 8- f | uor o- 3- net hyl - 1- oxo- 1, 2- di hydr o-i soqui nol i ne- 4- car boxyl i c
acid [ (S)ywoeymmpssepy! - (3, 4-di f | uor o- pheny1) - net hyl ] - anpde/DRAMD9/050237
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8- Fl uor o- 3- nmet hy1- 2- met hyl am no- 1- oxo- 1, 2- di hydr o-i soqui nol i ne- 4- car boxylic
acid [(S)- cyclobutyl-(3,4-difluoro-phenyl)-nethyl]-am de 2aa

2- Et hyl am no- 8- f | uor o- 3- met hyl - 1- oxo- 1, 2- di hydr o-i soqui nol i ne- 4- car boxylic

acid [ (es- Mé‘ﬂ{}@ti%%l 2 323% 4- tﬂﬂﬁl}ﬂéoétﬁ’yl%ﬁ{&y 1)l sliko A djﬁeazt?é?boxghc acid

8- 1 odo- 3- net hyl"- 1 - oxo- opyl am no- 1, 2- di hydr 0-i soqui nol i ne- 4- car boxyl i c
aci d [ ( SfS)-bybénybotoplyl)¢@aifle uor o- phenyl) nethyl] am de 2ac

8-F | uor -fé’élgeﬁugfﬁiif{xg%&g %E 18198/1’0 e%yrf)ol % c? h}g rQ Xgorq%ﬁoﬁgg-ﬂicgﬁ)loix%elé g'c_ig ?{S?—O xylic

acid 3-
8- Fl uor or-ghdist-pyopyl)=ax8c 2- pr opy1- 1, 2- di hydro-i soqui nol i ne- 4-car boxylic acid

[(S) 10cyc|opropy| (3-fluoro- phenylL met hyl ] -am de 3b

8- ChiSor dL.g33-MethH 1-oxcoxk-pipRrighopytl.2;d¢1 ﬂhhyﬂmynwéoqéﬂndxmﬁbcamdéﬁhdxyl|c aci d
[(S) Q | uor o- phenyl) - et hyl ] - am de 3c

Fluordﬁﬁgﬁgﬁﬁgv)% 6£o 2- propyl- 1, 2-di hydro-isoqui nol i ne-4-carboxylic acid

[ (S) - cy Dhuti-Blity(amihd Bomethph B—@)(d)l - Ivethinttol is@quisleing 5Behrboxylic acid ((S) 1-
5, 8-Di fl uoro- 3-net hyl -1 - oxo- 2- propy1-1, 2-di hydr o-i soqui nol i ne- 4-car boxylic
aci d [ ( Dhendlspipegi-8ide. (3-f 1 uor o- phenyl) - met hyl ] - ani de 4a

8- F1 uor or 2. Bogth Bhkiylo: R 1. Geod] DAL SQRBRAL B AuRAEORRY L5 201

[(S)- cycloprop r o- pheny
8- Fl10or gph2nylsoppdpywmide- net hy1- 1- oxo- 1, 2- di hydr o-i soqui nol i ne-4-car boxylic

5 &y ano iR P PR ot ot 2l S gy ol e+ eR AT HE 455 dar boxyl § ¢

acid [(%ﬂwnﬁﬁﬁbﬂﬁfgﬁxk (3-fluoro-phenyl)-nethyl]-am de 4d
8- Fl uoro-3-meth | -oxo0-2-(3,3,3-trifluoro-propyl)-1, 2-di hydro-i soqui nol i ne

- 4- carbdNy3%@ﬁ@wtHO%%@ﬂﬂngﬁldbﬁbm@bJQXHﬁmﬂmméh@h@nyﬁyamQKHQF}PHﬂWﬂe 254e
2-(2,2-Di fl oro(gropyl)-8-fluoro-3 -met hyl -1-o0x 0-1, 2-di hydro-i so qui no
i ne- 4- A4POk acid [(S)-cycl opropyl - (3-fl uoro-phenyl)-net hyl ] - ani de 4f

8- Fligor oH 2- B&yﬂ?—ﬁﬁ&%}{ 1ebkl p=dBhydro- 1s0qu1n011ne 4- carbox?/hc acid ((S) 1-phenyl-
-met hyl -1 - oxo- 1, 2- di hydr o-i soqui nol i ne-4-carb oxylic acid

[(S) cyareplbpslde( 3- 1 uor o- pheny1) - et hyl | - ani de” 4g _ _ _
e F' uor o3 RLMY-2 43 WPnyA b1 PY k8!, I(iﬁlyglroy soqfifit &e-ﬁcﬁb&ﬁ%‘é Rrdpaui nolin
phenyl-propyl)-amide
1n 2-(2-Methoxy-ethyl)-3-methyl-1-ox0-1,2-dihydro-isoquinoline-4-carboxylic acid ((S)-1-
20  phenyl-propyl)-amide
1o 3-Methyl-1-0x0-2-(tetrahydro-furan-2-ylmethyl)-1,2-dihydro-isoquinoline-4-carboxylic
acid ((S)-1-phenyl-propyl)-amide
1p 3-Methyl-1-oxo0-2-pentyl-1,2-dihydro-isoquinoline-4-carboxylic acid ((S)-1-phenyl-
propyl)-amide
25  1q 3-Methyl-2-(2-methylsulfanyl-ethyl)-1-oxo0-1,2-dihydro-isoquinoline-4-carboxylic acid
((S)-1-phenyl-propyl)-amide
1r 2-Ethoxy-3-methyl-1-oxo0-1,2-dihydro-isoquinoline-4-carboxylic acid ((S)-1-phenyl-
propyl)-amide
1s 2-Cyclobutylamino-8-fluoro-3-methyl-1-oxo0-1,2-dihydro-isoquinoline-4-carboxylic acid
30  ((S)-cyclopropyl-phenyl-methyl)-amide
1t 2-Cyclopentylamino-8-fluoro-3-methyl-1-oxo-1,2-dihydro-isoquinoline-4-carboxylic acid
((S)-cyclopropyl-phenyl-methyl)-amide



30carboxylic acid [(S)-cycl opropyl-(3-fluoro-phenyl)-nethyl]-am de 4h

8- Fl uor o- 3- net hyl - 2- ( 2- nor phol i n-4-yl -et hyl ) - 1- oxo- 1, 2- di hydr o-i soqui nol i ne
-4- car boxyl2om/@sésd [ (S)-cycl opropyl - (3-fl uoro- phenyl) - retpp2pososozie WO
2010/ 028655PCT1DK20091050237 18 4h

2- Al l y1-3-nmet hyl -1 -oxo- 1, 2- di hydr o-i soqui nol i ne-4-carboxylic acid
((S)-1-phenyl propyl) -an de 4i 15

8- Fl uor o- 3- et hyl - 2- ( 3- nor phol i n-4-yl - propyl) - 1- oxo- 1, 2- di hydr o-i soqui nolin

e-4- Carﬁ%—)@'tﬂo%y%@ﬂﬁior{)(@n'eﬁﬁffﬁllQ)QBQIF,))'-IdTh(i/afJ-lngﬁiﬁéIBJ{%@@XQT)DE);ESFHC%H (@ de S4i
2- ( 3- Met hoxy- propyl) - 3- net hyl - 1- oxo- 1, 2- di hydr o-1 soqui nol’l ne-4-car boxylic

55Dt 1| 1ot o B Tl 1o 2 (3.3, 31111 1)1 20l bydro-i soqu
i no- 4. Bar DBt ey Fayoohr st SO b A R B o de. 4k

8- Fl uor gsh3nyBirbyy1y-dm@de0- 2- ( 2- oxo- oxazol i di n- 3-y1) -1, 2-di hydro-i soqui nol i ne-
4- 10carboxylic acid [(S)-cycl opropyl-(3-fluoro-phenyl)-nethyl]-am de 4k

3- Mehy | 1w 8dx}dorR-Jisgputoxy-dymethylol-gkony @r@hy@oqmqumqlm@é‘mmxwgsz peid ¢(Sacli-d
((S)-1-phenyl pr 1) - am de

418-Flu ?%9 131%)%%8%9 -oxo-pyrrolidin-1-ylmethyl)-2-(3,3,3-trifluoro-propyl)
- 1, 2- di hipdB-0hke6l3HmahinBodo-Cagrbposyt1,2-digideo-isoquinoline-4-carboxylic acid ((S)-1-

[ (S)-cycl opropyl - (3-fluoro-phenyl)-nethyl]-am de 154m

2- Cycl ogthspyirifePHyramgler | uor o- 3- met hyl - 1- oxo- 1, 2- di hydr o- i soqui nol i ne- 4-carb

SH or SR RS 08 O My REE RS A PER o s oqui

ol i N®- 4-ancide boxylic acid [(S)-cycl opropyl -(3-fluoro-phenyl)-nethyl]-am de

40 . . o . .

8- FI uor dZe-hepipy -3ty A-pt L dhxlrasaamme g ahogy iy i (Sed RicA¥r i ne- 4- ¢
ar boxyl i;ﬁcé}%@)'iﬁﬁlﬁle[ (S)-cycl opropyl - (3-fluoro-phenyl)-nethyl]-am de 4p

8- Fl uor o- Z-°(2- hydr oxy- et hyl ) - 3-met hy1l- 1- oxo- 1, 2- di hydr o-i soqui nol i ne-4-carb
oxyl i c aleiad-(25idyard whertyy)l-3-0B:tHyiluerw- bRehiyyromwthpblinaficddodyglic acid

8- Fl uoro-3- hyl - | - oxo- 2-(R) -t etrahydro-furan-3-yl-1, 2-di hydro-i so qui no

l'i ne- 4- @r‘gﬁﬁﬁ)&"@"é’éﬁaﬁ%l@% -cycl obut yl - (3-f1 uor o- pheny1) - net hyl | - ami de
25411 58- HaunEgrydmimeb Bymethy PX@x8-1( Bttty 8ot REYAR AL ad¥bSxy¥ik-adidd(Sh- hyHERAI SO

qui no |ine-4- carboxylic acid

[ (S) - cydiremdt-gmide3- f | uor o- pheny1) - met hyl ] - ami de 4s

- car bory TSt P RS T S Ao oM R, "1
2- Et hoxyph8n¥llpropyy-amidkt hyl - | - oxo- 1, 2- di hydr o-i soqui nol i ne- 4-car boxylic acid
L(S)- 2¢ 2-Butylamino-3-methyl-1-0x0-1,2-dihydro-isoquinoline-4-carboxylic acid ((S)-1-phenyl-
20  propyl)-amide
2d 2-Isobutylamino-3-methyl-1-ox0-1,2-dihydro-isoquinoline-4-carboxylic acid ((S)-1-
phenyl-propyl)-amide
2e 2-(2,2-Dimethyl-propylamino)-3-methyl-1-oxo-1,2-dihydro-isoquinoline-4-carboxylic
acid ((S)-1-phenyl-propyl)-amide
25  2f 2-(Cyclopropylmethyl-amino)-3-methyl-1-oxo0-1,2-dihydro-isoquinoline-4-carboxylic acid
((S)-1-phenyl-propyl)-amide
2g 3-Methyl-2-(3-methyl-butylamino)-1-oxo-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  I-phenyl-propyl)-amide
2i 2-Ethylamino-8-fluoro-3-methyl-1-ox0-1,2-dihydro-isoquinoline-4-carboxylic acid ((S)-
cyclopropyl-phenyl-methyl)-amide



30cycl obutyl - (3-fl uoro- phenyl)-net hyl ] -am de 4u

8- Fl uor o- 3- net hyl -1 - oxo- 2- propoxy- 1, 2-di hydr o-i soqui nol i ne-4-car boxylic
acid [ (S)woeynlmBissyl - (3-f 1 uor o- phenyl) - et hyl ] -am de YOT/DK2009/050237
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2- Et hoxy- 8- f |l uor o- 3- net hyl - 1- oxo- 1, 2- di hydr o-i soqui nol i ne- 4- car boxyl i c acid
[ (S)- cycl opropyl-(3-fluoro-phenyl) - netehyl ] - am de 4w

8- Fl uor o- 3- et hyl - | - oxo- 2- pr opoxy- 1, 2- di hydr o-i soqui nol i ne-4-carboxylic

acid [ (9. FMSllOQP-'is%Bﬁ(ﬂyIa@lﬁné BugEds 1911%9&! ]1)2 HﬂﬁSfﬁ%l koM dife H&arboxylic acid
2-Allyl-é- | uoro- 3-nmet hyl - I - oxo- { hydr o- |squ|noI|ne 4- carboxylic acid

[(S)- cw@m@twerprhﬂmbml@waﬂ@& rret hyl ] -am de 4y

2 Allyl-8- or O- t.h 0 di hydr.o |so ui.n I|n 4- car,boxy] j g, acid
[(S)- Cyﬁi %l‘gr I3 n('u%%{lrﬁ 8%;(62 %W&%‘lmﬁe]t %gfﬁydﬁ%s 8u1no Incy carboxyhc ac}/c{ ((g)-
8- Fl uor PR hekry@X@t11 PaRRe2- yny1- 1, 2- di hydr o-i soqui nol i ne- 4- car boxylic
acid [(ZZ%Ocyé?» utyl - (gg?luoro henyl) - net hyl ] -am de 4aa
or

8-Fl & K} Cﬁlélptwii meilmid -QxpZ-operylapripg-12-dihgileyide @ mgui-ersboxyéic aciddfPHoxyl i ¢

acid [( 3-fluoro-phenyl)-nethyl ]-am de 4ab
2- Cyclogﬁ §¥ﬁgﬁﬁ¥§ %uoro 3- nmet hyl - 1- oxo- 1, 2-di hydr o-i soqui nol i ne-4-carb

oxylic axh8-CHISo- @-ys&b@@uinyiho-(33méthyl101@x@l%&lh?dﬂ@j&"@(ﬁt}dlﬂqlﬂlﬁiﬂ@rﬂ@@ac acid
8- Fl uoro- 3- met hyl - 1- oxo- 2- (S) - 1- pyrrol i di n-2-yl net hyl- 1, 2- di hydr o-i soqui nol

i ne-4-  d&PbbRYFIYEPEPYH-9ds - cycl obut yI - (3-f1 uor o- phenyl) met hyl ] - am de 5b

8- Fl uor oy 0X0- 241 [ 4i b 0- i soqui nol
i ne-4- cé§%0x§llénég|§&1%§§% 0 yﬂﬁgégl'?%&?ﬁﬁ%ro p eny uglﬂxg? am de

gc F|10 cagboxyhc acid ((S) 1 phenyl propyl) anndeI g 4 h -

uor g 0XO- - ol i di ny | |squ|no
i ne- 4- z?d’c]aﬁ‘& '%%"OaEYI’BO “53 i@g‘%ﬂ% V°P¥§mf‘¥%g§cfp %‘f?éﬂﬁ’ﬂ“??@ -ani de 5d
8- Fl uor g, fibydi X0s1n{Brodv Y@ 1 di n-2-yl met hyl-1, dlhydro i soqui nol
Quisdglibudia s OpRn( Bhrobs PUTA
i ne-4- carboxylic acid Q? ? cyc obutyl (3-fluoro-phenyl)-nethyl]-am de 5e

8- Fl uor 182 ﬂiﬁtythme-Seﬂ@OIQ 3-Spthyl-pyoxpell, Zdlhydwrybmnﬁym-%p@bdx}ﬂymctﬁr (8equi nol

522%4- Q%£08¥ I Es%ﬁ&%qh&§?5§%§ﬂﬁ_r03%l-(3-f|uoro-phenyl)-nethyl]-anlde

8- Fl1gor @¢33-Faiohy3 nletﬁgﬂor 8x& B)prd; }HMﬁfn@LII El-ld[hyardl sOBhiYHnel4 Zar‘ﬂbkmﬁrdéld R9nui nol
i ne-4- carboxylic acid [(S)- cyc ﬁrop -(3-fluoro-phenyl)-nethyl]-amde 5g

8- FIuordwgbﬁﬁﬂhﬁfﬁﬂﬂﬁﬁdﬂ@nrmﬁn i n- 3 y1-1, 2- di hydr o- |squ|noI|ne 4-ca

b I |5 t

oo ! eyl SURLRBIORN (oL ek RO I A SBugn ,
rboxyl|alaﬁa®qdwk&ﬁbK$W@kﬁ@ﬁ@g&{3ﬁﬁmﬁiyﬂmgbphﬁnylhnﬂmﬁhyI] ami de 6a

8- Fl uor o- 1- oxo0- 3- p|%era2|n 1- yl - 2- di hydr o-isoqui noline-4-c

ar boxy! i % Zagthelapyiey- é}l&%ﬁr%ﬁﬁyl ](3X@1la?o¢1§y@ﬁéﬁgﬂ11}nq#@?ﬁy¢afboawilaém d1(S)-
20  cyclobutyl-(3-fluoro-phenyl)-methyl]-amide

2t 2-Ethylamino-8-fluoro-3-methyl-1-oxo0-1,2-dihydro-isoquinoline-4-carboxylic acid ((S)-1-
phenyl-propyl)-amide
2u 8-Fluoro-3-methyl-2-methylamino-1-o0xo0-1,2-dihydro-isoquinoline-4-carboxylic acid
((S)-cyclopropyl-phenyl-methyl)-amide
25  2v 8-Fluoro-3-methyl-2-methylamino-1-oxo-1,2-dihydro-isoquinoline-4-carboxylic acid [(S)-
cyclopropyl-(4-fluoro-phenyl)-methyl]-amide
2w 2-Ethylamino-8-fluoro-3-methyl-1-oxo0-1,2-dihydro-isoquinoline-4-carboxylic acid [(S)-
cyclopropyl-(4-fluoro-phenyl)-methyl]-amide
2x 8-Fluoro-3-methyl-2-methylamino-1-0xo0-1,2-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
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8- Fl uor o- 1- oxo- 3- pi perazi n- 1-yl nmet hyl - 2- propyl - 1, 2- di hydr o-i soqui nol i ne-4-c
ar boxyl i cwecbth/(24685- cycl obut yl - ( 3-f | uor o- phenyl) - et hyl peamxeo%s0237
3-(4-tert-Butyl - pi perazin-1-yl nmet hyl ) - 8-chl or o- 1- oxo- 2- propyl - 1, 2-di hydr o- i
soqui nol i ne4-carboxylic acid

[ (S)-cycl opropyl - (3-fl uoro-phenyl)-nettyl]-am de 56d

8- Chl or 0- 1- ox0- 3- (2- oxo- pyrrolidin-1-yl methyl)-2-propyl -1, 2-di hydro-i soqui n
Ol | ne- 4-2,GRFRBKIb et RAI dmbllani 1 ARCOPY ity i BRI b SRt d @ de

8- FIuoraa@bbubde362ﬁﬁmmew&ﬂn¢)nﬁﬂnﬂﬁmWHﬂethyl) 2- propyl -1, 2-di hydro-i soqui n

g} ' ne- 4-2212182r E&l)}(lyl I1r(1:0 %E:fihgor([)-% &etﬁyl RS q%ydmggrofw(l)]cﬁlrmoolf%hene/ar ox%c agld][(ﬁm de

3-(4-terdye Buh%ﬂ(pun@m@gb@ménﬂjﬁﬁﬂ@yﬂ&n@efluoro 1- oxo- 2- propyl - 1, 2-di hydro-i
soqui nol i nel0

b I
[(S) SCyCZa(b&Bptpf??-{I@&yﬁ/ &Lqi@a%iiqmylypumﬁeﬂ Rydihydipiighgugg linc-4-carboxylic acid [(S)-
3-((2R SS @%ug1E£%pgﬁy%KBy ?n&'lﬂdpu%|”9thyl) 8-fluoro-1-o0x0-2-(3,3,3-trifl

uor o- pro soq ne- 4- carboxylic acid

[ (S) - cy dae®-Plpyto-§-Brcihylldr exophgropl)anties N y-dihyddiid&uinolineAacarboxylic acid 3-
8- Fl uoro- 3- nethyl 2-((S)-1-nethyl-pyrrolidin-2-ylnethyl)-1-oxo0-1, 2-di hydrol
5i soqui riefe-Renlaideoxyl i ¢ acid

S
[2((%S;:ija?ERlIBYAp;%?%ngpBQO 93’?‘%; y{r?{hgéﬁlol ﬂj(gmgth %ar]ioxfl 118)?81(11[(52) di hydro-i
soqu@nokwnbpﬂqatﬁbﬂy@mqﬂ&ny@qndhﬂ]anude

- d
g( ‘3 u§¥0413§) @5%913 me%xﬁ @X?( ﬁl &iﬁggﬂm@%&cwﬂ@flmﬁd HSY- di hydr oi
soqui nol dypgy, f’op%ﬁ(ﬁﬁﬁéﬁlol-ﬂleﬁﬁb (ilnethyl% am1de

[(S)- cyclopropy -(3-fl uoro-phenyl)-nethyl]-amde 207d o
2-((S)- 13c,t8e5hlytor§)ymaﬂmylfldoxorz-pycbp‘yéﬂt%rdfjly&omﬁlswmrml@eﬂewnm;cyllc@md—[(LS,)Q- di hydr o-
|squ|nm

boxy|
[(S)- cy61%@58%9ﬁ?r i ﬂ%%% Clgﬁvk?mﬁgthyl] ani de 7e
8- Fl1gor o3dB5, 885 dro23-tdeRyi-d =gt Rptopp i 1 R ihtird-i bl ndah &Y L hrbbx9XOackd Besgli hydr oi

soqui nol i ne- 4- car boxyli ¢ acid

[ (S) - cycyelepepyl-(3-Buénocidicay pineatipl}-amideny | | - ani de 7f

2-((R 1, 2-di hyd
20O L Dl AL Bl 2 P RoluiH- EeMBbRy ity 1 2- o hvdro-!

[(S)- cycdyeppﬂmyl (3( ﬁuéﬂoqﬂfeﬁylpim&mm) aﬂﬁ&iehyl ]-anide 7g
8- Fl uor o- 3- net hy -1-pr RY pyrrolidin- Zzy ¥ di hydr o-
| SquI ndib $Tg L@r%-gﬂm?p}il-é Iggiihdl-l oxo-1 d1hydr0 isoquinoline carboxy ic ac1d [(S)

(R Y BB e Ry B R | Dor o8 met hy1- 1- oxo- 1, 2-di hydro-
i SquI note %@yﬂmmﬂhgd%@yﬂumoeﬂcmﬂthyl 1- oxo 1,2-dihydro-isoquinoline-4-carboxylic acid [(S)-
E(E?ug¥ggggﬁggé&i£§u%%§3eﬂyﬁéWﬁéﬁ "B grlglﬁngdslfozloxo-1,2-dihydro-isoqu
nol i ne- 4¢q Sa1RAXBLHGhAC-Bxb-0SBACYE MRF OBy ()3r 3 liigues-RbgaH ARt Agbyiam de
acid [(S)-cyclopropyl-(3-fluoro-phenyl)-methyl]-amide
25  4e 2-(2,2-Difluoro-propyl)-8-fluoro-3-methyl-1-o0x0-1,2-dihydro-isoquinoline-4-carboxylic
acid [(S)-cyclopropyl-(3-fluoro-phenyl)-methyl]-amide
4f 8-Fluoro-2-(2-methoxy-ethyl)-3-methyl-1-oxo0-1,2-dihydro-isoquinoline-4-carboxylic acid
[(S)-cyclopropyl-(3-fluoro-phenyl)-methyl]-amide
4g 8-Fluoro-3-methyl-1-ox0-2-(2-pyrrolidin-1-yl-ethyl)-1,2-dihydro-isoquinoline-4-
30 carboxylic acid [(S)-cyclopropyl-(3-fluoro-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
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8- Fl uoro-3-nethyl-2-((S)-1-nethyl-pyrrolidin-2-ylnethyl)-1-oxo-1, 2-di hydroi
soqui nol iwe-24tomsdsexyl i ¢ acid PCT/DK2009/050237

[ (S)-cycl obutyl-(3-fluoro-phenyl)-nethyl]-amde 7k

2-((S)-1-Ethyl -pyrrolidin-2-yl nethyl)-8-fluoro-3-nethyl-1-oxo-1, 2-di hydro-i
soqui nol i ne4-carboxylic acid[(S)-cycl olgutyl -(3-fl uoro- phenyl) nmet hyI ] -am de

5718- Fl uor o- 3- net hyl- 2- ((R) - 1- net hyl - pyrrol i di n-2-yl met hyl ) - 1- oxo- 1, 2- di hyd
ro- isogy nal| P@Iﬂtﬁ LREXYH ICdiRGdd-i line-4-carboxylic acid ((S)-1- h I-
[(S)-cycl obutgy (3 ﬁuoro phenly{t;L lsoqﬁlmo 1-ngmca£ Oxg te acid ((5)-1-pheny

2- Et hyl amomd)—&nfdeuoro 3-net hyl - 1- oxo- 1, 2- di hydr o-i soqui nol i ne- 4-car boxylic

5 e byt s PR A pho R 3RS T et - 0 BBda Reinetng % ar boxy 1 ¢

aci d [(S»)aﬂtQﬁyﬁ& @é:iut[w) cgyéioﬁowr@ ﬂuftﬁa;ﬁhbnﬂph{ém{yh -@ffidde 8¢

8- Fl uor o- 3- - - 0xo0- 2- propyl am no- 1, 2- di hydr o-i soqui nol i ne-4-carboxylic
aci d 5[ (Hi2- (éyMretblbnwmp(yQ -¥-metryérd pﬂmnyzﬁhy@ltmsp}lmaﬁhwg@rboxyhc acid ((S)-1-

8- Fluoro filu h | - 1- oxo- 2- propyl am no- 1, 2- di hydr o-i soqui nol i ne-4-carb
oxylic ap Hyl[qr%?ﬁgg&lloebutyl (3-fluoro-phenyl)-nethyl]-am de 1510a 8-F

| uor o- 2-4j3.§- Dmmogtmaydylamoﬁ@p @;neidilord-peogst)dl, 2-ditiylysHisoquiaoligysd-no | i ne- 4-
carboxylic acid [. %SﬁCyCl obut 83 fl uorao- phen).(l) met hyl ] -am de 10b 8-F
| uor o- 2-@PRoRylipAgd & sPV‘élﬁPW@Y tapeoyl)-mefyllramidgi hydr o-i so qui no

I 4- fh de 10

2 (2, 2. B Tonr b g PRy 28 “dxﬁﬁ#%*%ld%Mf’%"d@ﬂﬂ%ﬁaﬁﬁhﬁ% &7 Soquinol i n

e- 4-1020cartipoxlit h@d{i((ﬁ){iy{:l@ﬁ)opglf@l—ﬂmmmheﬁﬁ) -hictiof jearpteny 1) - met hyl ] - am de 10d

8-F | uor 0XO0- 0 | am no -, di_hydr. o- in

i ne- 4- ﬁ?f&%@rl— -%eaapF? % lcfaﬁla%gﬂ’r’ (lsgqmnaa%‘z‘ ' %11}6 '5?@5’1'1 Tlinde 11

2- Et hyl ggﬂ) §m fpedr oxy- 3- net hyI -l -oxo- 1, 2-di hydr o-i soqui nol i ne-4-car boxylic
cyc

acid ((9) | opropyl - phenyl -net hyl ) -am de 25Further, the conpounds of the
i nventi ohl 8ﬁﬁy01®xl-QKO-Bf(2mxgqiyv1@11ém-hslm@hYl) -393i3p E’tﬂu@&t-ﬁwpﬁ’bfh%-dihﬁ’dmi ch the

sol vent .nol emfl es4 are sel ect ggfro eut| a q t ab] e sol vents
Soeh as i R S Tk S T R - B A e ST AT orrme ar o
consiisderafl 260ydlopRbBNctg - Bl’fﬁlowsqhétaﬁeﬂoi@n msdlhydrotlttﬁlumlﬁ@&e@rwxyhbl S

i nvention, The conpounds of the present invention nmay have one or nore
asymet rdcidl [¢@heycepramarid-fluorg-ghnybemetéillehude any optical isoners (i e

enant | ONE & ﬂfor(?b?@%tﬁ%l LO%S 2)(gnox8 rﬁg}?&%hﬁ%rf?ﬁ;l @ﬁf%rf&ﬁg(glo %m%rlmg greially

purified op Ica rs-an ures i'nc Tacem ¢
m Xt ur escarbox§lic ac1ﬂi[QSt)ld:lyeloplfop§I-@rﬂ£Mr5qﬂiEﬁ)ﬂ) n(g/1j-aaidgded vvnthl n the scope of

the 40 8-Fluoro-3-methyl-1-oxo-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-o0xo0-1,2-dihydro-isoquinoline-4-carboxylic acid
[(S)-cyclobutyl-(3-fluoro-phenyl)-methyl]-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]-amide

25  4r 8-Fluoro-3-methyl-1-ox0-2-(S)-tetrahydro-furan-3-yl-1,2-dihydro-isoquinoline-4-
carboxylic acid [(S)-cyclobutyl-(3-fluoro-phenyl)-methyl]-amide
4s 8-Fluoro-3-methyl-1-ox0-2-(tetrahydro-pyran-4-yl)-1,2-dihydro-isoquinoline-4-carboxylic
acid [(S)-cyclobutyl-(3-fluoro-phenyl)-methyl]-amide
4t 2-Ethoxy-8-fluoro-3-methyl-1-0x0-1,2-dihydro-isoquinoline-4-carboxylic acid [(S)-

30  cyclobutyl-(3-fluoro-phenyl)-methyl]-amide
4u 8-Fluoro-3-methyl-1-oxo0-2-propoxy-1,2-dihydro-isoquinoline-4-carboxylic acid [(S)-
cyclobutyl-(3-fluoro-phenyl)-methyl]-amide



WO 2010/ 028655PCT/ DK2009/ 050237 22 invention. In particular, when A
represents CH or CR1, A nay be an asymetrical centre giving rise to two
optical iwomermesas R formand an S form | n one enbodi mempk20ép0serpounds

of the present invention have the S form In a particul ar
enbodi nent, the conpounds of the present invention have the 5 foll ow ng
absolute configuration at A, A being Q8 O In this context is

under stood that when specifying the enantiomeric form then the conpound is

I N enant 4,05 e ok y X f§58:3-Fehyl- ?%’%'érlti altly¥rd- ﬂo@ui%{ﬁ%A ERBOkyERaARId [pEri ¢ form
Accordi ngly, one enbodi nent “of the’invéntion relates to a conmpound of the

|nvent|mychampry@(&ﬁaoroepi@nyh)mhylbamldeess of at |east 60% at | east 70% at

| east 80% | eas east 90% .at. |l east. 9 (V | east
05y rockhs Fyarp e L% Aahen il SRbirehrt 4Rh S iACadd o

met hods,cyﬁﬁbr@yﬁophﬁo&yp& madhy@Pa@fdedi astereoneric salts thereof with an
opti cal |MCII ve acid, and i berati ng the optically active am ne conpound

by t Peat Allwi Bm@r%égéethﬂdo@mﬂ 2nfé1 ya-isaspinpinedolathaxylie agddes into the

opti cal bas u tography of an optically active
matri Xx. folbgt Otf}H S @]‘e%dll)l n‘i’e(?ﬁ'yl C{T:anventl on may al so be resolved by the

formati aty ZJTAII(SH ashereonRithyl- lde}lid-\}'at-dhhﬁﬁo iRsd@irolliaeal cafixiie acifl ¢(S)t he
r esol ution of ogtlcal i soners, known to those skilled in the art, nay be
used. SudRlorEPHbES Tperorrivayhmedy hirwidéssed by J. Jaques, A Collet and S.

Wlen in, } Y 55 i Sons,
New vor e TbB i S g P P LRt B 2 AL SR RS ol p Aok e £ REE,

opt il®al Iqych)btmy\]/-@-ﬂualrot-phmgyh)amahjlhhmlde Furt her m)re when a doubl e bond
or a ful |aI saturated_ri temi.s ent int

geomet ri yfgﬁlefg -mlllﬁel m—-aopﬁyn?lgl? Toulgesisoahy P%":@‘@S Cr%cecliﬁggners

as separ@tp WR106 Mo AHE{deed geonetric isoners or mixtures
t her eof cgitrcegléggl F]C | ud rg w.j(? in t}lg}e1 scgpe of the invention. Likew se,

mol ecul egbhalyrgp@pllmdhylis: Auerestmietyed- qxothlﬁmydrmgsoqlonmrge%wboxﬁlc

i soners. These a I nt ended. .t |ncluded wi thin the scope of the
present 3¢ f'fC[Zil ﬁfﬁ’u%()\%? %@QS@@?‘ Besito 050237 23 Furt her nor e,
somg 50f 3aheFROMILAERYIOf- oi(hQ (BJ- ¢§§/ﬁbhﬂ1ﬂ\@9ﬁﬁ&lﬁymﬁﬂ deysd-isbfuifld idees-ent
tautomeric forms and it is intended that any tautoneric forns that the

conpoundgrbexaliapeid [(So- Cvdph\ltéﬂ*@ ﬂwmwlmwwh] #mlescope of the present
| o MR SR 903 99801 TNEARA0 DL AL D EhhRHS
Langl o iqrteikyht adio [@?@élb’blﬁ&p(ﬂﬂ@cﬁrorpﬁﬂﬁ} nYeik%r-l] dhille 2001, concl udes t hat
NKS ant 3 c08mFl?1t0rso Em n%letl?}?l- laggol I2 %g)t)ll %ylrrghgr\ll-s?a -}glme%%?lﬁs2 Idlhygro-1so c?llir’lo line-4-
20  carboxylic acid [(S)-cyclobutyl-(3-fluoro-phenyl)-methyl]-amide
5d 8-Fluoro-3-methyl-1-ox0-2-(R)-1-pyrrolidin-2-ylmethyl-1,2-dihydro-isoquinoline-4-
carboxylic acid [(S)-cyclobutyl-(3-fluoro-phenyl)-methyl]-amide
Se 8-Fluoro-3-methyl-1-ox0-2-(S)-1-pyrrolidin-2-ylmethyl-1,2-dihydro-isoquinoline-4-
carboxylic acid [(S)-cyclopropyl-(3-fluoro-phenyl)-methyl]-amide
25  5f 8-Fluoro-3-methyl-1-o0x0-2-(R)-1-pyrrolidin-2-ylmethyl-1,2-dihydro-isoquinoline-4-
carboxylic acid [(S)-cyclopropyl-(3-fluoro-phenyl)-methyl]-amide
Sg 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 8-Fluoro-3-methyl-1-ox0-2-(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-1-ylmethyl-2-propyl-1,2-dihydro-isoquinoline-4-carboxylic
acid [(S)-cyclopropyl-(3-fluoro-phenyl)-methyl]-amide



and in anxiety and depression in particular. Yip et al in Br.J.Phar., 122,
715-722, 1997 further inplicates NK3 antagonists in diverse brain

functi onswoumm2esscorti cal processing, |earning and nmerompK20@Wwsesndocri ne
and behavi oral regulation. Additional studies have 10 shown that NKB and
NK3 receptors are involved in pain, and that NK3 antagoni sts have an

anti noci cepti ve and anal gesi c effect [J0 oranonti,

Neur ogastroenterol . Motil., 15, 363-369, 2003]. Mazelin et al in Life Sci.,
63, 293-GdrboS8- &B%@Qﬁ%m hﬁ’&fi Sffsl badﬂ?yc@@ 1®fq{1§1%hné 0. CQH)toxyhc

i nfl ammati on and concl udes t ha suc ant goni sts may be used in th
treat rrerKCICb[f(S) cydlababyle 3 Hbwed- plsqny@rmﬂtbyl(]taBﬁgie I n addition, NK3 ant agonl sts

have in | s been, 1 e us n,.the tre tnent of
MR P R Rt B A B B et S AR R SRSkl
and bronchapesliiciaeld ORI 13nﬂihi%e hGhithylCarided. , 158, 42- 48,
1998] . Nhuba%ﬁﬂgﬁ'a”Q?ﬁENeurgggﬁ g ﬁﬂm&% 1665§a1998 shOM/that NKB and

the RK3 (a?g%ﬁihgtmslefmoﬁbﬂéoxwy@els@ntlhjéﬁtet@ém%mwy&h@ -¢ihydpiiggugtoline-4-

epi l epti f L hus b ng& that; NK3 ant agoni sts have a
ant i convil gC%%FZQ gﬁ08$$xf¢ﬁ§?ﬂﬁé> 4ﬁé§l%} welhbur050|., 22,

1929- 193, 8 E&G?o l%btl@e(szt-@xot-lbmrdlﬁim ofy KBy BB propVIl 5L -Hitiyidrd- Ebetheﬁiﬂid?@nt of
Par ki nson' s Di_.sease, Accordi g ﬂ clinical, pre-clinical, in vivo and in

vitro sﬂ@dﬂ%%l%@ﬂﬂﬁﬁﬂcyﬂﬁPr @@Bﬂ%@mﬁhﬁﬁﬁbht§?§ware of relevance for
h
the tr eaéf@ﬁ@;t’eﬁ d%tgglgyg%%ﬁfl %‘me\éltgr -QY4fiofl- %%&Q%ﬁrpgﬂ ﬁegl;ﬂ%r ?s\é&ﬁtﬁéhﬁe

schi zophre cognitive | eS|
25A IDhei 4rearbexydiicne@ld €5 )-Batdproysdit3 ﬁudt@pimgl) mpathyl]-amddevul si ons, cough

e e e A I Ty

denent i & suachya- tsaatlﬁttl&micﬂ%bkyuctﬁad fis -1l xaﬂu%%lbﬁé?@bfrﬁ&h

classifiéd into subgroups. The paranoid type is characterlsed by éelu3|ons
and hal lamideat i ons and absence of thought di sorder, disorgani zed behavi or

o e T ) G PR S RS i e 1o,

af f a6t dsQuiMBReAtcaRastibatid [[®)yeRbaipd (T Thydepheh ) Wt ig] - Ri¥ nent
psychonot or di sturbances are evident, and synptons nay include WO

2010/ 028B55AET/ Brhploy o8 UaB2- yhaei@b ot Bwore- %m@dtlm k»%rﬁlghyﬂr%sspmumhr;ﬁ The

undlffer present but the
criteria £bg%§?§%%i ﬁiggméngiﬁggg)éﬁ ggqﬁ ﬁi %%%s have not been net.
The SyrfmcCﬂTFluOfo smliutlz}a{lhds;aﬂBQ(S’)olr pf@byypﬁﬁﬂid‘iﬁstylﬁl&ﬁmeal Mamyti-t hree broad

categories, i positive, 8§t|ve and coar tive synptons. Positive
synpt onslswa%é‘ecarmﬂ% a?lé;t SYROPERYE (L u@egphegyl ﬁtﬁthd -agidser i ences,

suchoas b5l I0RLLANS RN AELIRLANTs- ARGBLLNEHSHTIRRONE? B Saiohose where the

patlent S nor experi encés, such as”anhedoni a and
| ack of1&&pmaﬂnmﬂt@mhn@hoadeﬁb(wo@pKEWVé3ﬁympﬁﬂmmymﬁnawﬂ]mmubognltlve

i mpai r t_ Lp sc |zo ch as ] ac f tai ne tention and

deri ci t S¢t HeEr ﬂﬁ&h@ﬁﬁ@ﬂzwmw%ﬁrﬁ%@&ﬁ Jerits Aty | y
successfikdqyifd lﬁlé-@raéa'rﬁtgcyhb ‘?1C1BC[?S)Idy\é%pﬁ)b?ptﬁﬂﬁorl%%heflﬁkl%éﬂ%ﬁfat%thewe Il for the
negative and cognitive synpto Contrary to tha K3 ant agoni sts have

been shdmﬂ1&RDhﬂﬁhﬂﬂymmbdnh%ﬁtv@hd%8H©uh0ﬁd®ﬁmvhb@aﬂdlhé@admwﬁogymﬂnnﬂs in

schizophy en ch atr 1, 975-9 nd according to the
2bove. ar EEuBenaR P ERe dra G dhrats s Fltemif s fect on' the
cogni ti ves Mmtét@aanetﬁgamnbid-yf((R)np@tdpwpyrruttﬁhJQdﬁn@t@gct DRiehyidro-cogni ti ve
functions or cognitive donain
isoquinoline-4-carboxylic acid [(S) cyclopropyl-(3-fluoro-phenyl)-methyl]-amide
7h 2-((R)-1-Acetyl-pyrrolidin-2-ylmethyl)-8-fluoro-3-methyl-1-oxo-1,2-dihydro-
isoquinoline-4-carboxylic acid [(S)-cyclopropyl-(3-fluoro-phenyl)-methyl]-amide
30 7i 8-Fluoro-3-methyl-2-((R)-1-methyl-pyrrolidin-3-yl)-1-oxo-1,2-dihydro-isoquinoline-4-

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



15e.g. working nmenory, attention and vigilance, verbal |earning and nenory,
visual |earning and nenory, reasoning and problem solving e.g. executive
functi on,wepead28dsspr ocessi ng and/ or soci al cognition. PoTpaveshzsr,
cognitive inpairnment may indicate deficits in attention, disorganized

t hi nki ng, slow thinking, difficulty in understandi ng, poor concentration,

i mpai rment of probl em solving, poor mary, difficulties in expressing

t houghts and/or 20difficulties in integrating thoughts, feelings and

behavi O 8- Biliod-3 bl biEs) 1%&3311 Frboli @R P?gﬁ%ﬁﬁ ‘?V&Btlilaﬁﬂzgms

| magi ng et hods such "as 05|tron SSI on raphy (PET) "have become
i nport ansoquadhmsdu@z;bomht Iaeldc[(S)myclabutdé(/bﬂopwepheny)h? mhthod]s-am(dmpounds with
hi gh aff

L oo L iRy 20 B AT P B Bk Gy B auingling as

humans fpgarbEdylidReR! &b ButylL{3eI6RORAY IRAR S 4{degy 1S to exam ne the
i nhibition Of-&[ he s:P(rS%? of %]hge abeyfgld %2 uy?& éPET | i gand) by an

unl abel ed 8t1?s19@r0c3:m§6m1ra ((Rhﬂsmﬂil)rl’rpy@@adlne%/ thped-éraxionla2-iddrydest- t he
corr el at1IS(9 anoEﬁnW arls({xghg% ?{:‘St) Efo?utazn I:iﬁls %%lﬁ%r%?ﬁﬁﬂg bl plasma and

t he occupanhcy a 'S“of critical

I mpor t am-ﬁﬁfyldnlﬂﬁo-@gﬁt&)rf)lmleﬂhgl nJ@xcl1|,zmdm@l:lrodsa@immmern-c@f)o;qmug@d [($1el-
"effective 30anpunt” of a PET ligand is an anount adequate for obtaining a
speci f i d4diugrenphenyd)-pREYH-8mids in question. A specific signal is the

2010/ 02B4GELH) TIB00 28257 U8 bonna. pap [ EARIRERERL b ol sy

obt aiOned:yblpbtnlyb(ét ﬁuemt—lﬂrenjak){mmﬂhﬁEImﬁdegand in presence of a test conpound

bi ndi ng stion ferabl ound to used
'n't he iiegut e ot e imigo dit-ay groghoinaing-EREPROTS 4K @equat e
anmount agyc@gu@qi@gg%l% ﬁ&hﬁl)lm&hyl {-hgigonpound nust possess 5Sproperties
allowing it to pass the bl ood brain barrier. The ability of a

conpounda & Fperarddtuerathehylt boxe Brmowlammpr le?-ditedicesogaineling-4narbbreylic

physi co-ch cal S i nf nce. the passive transport across the
cel | |ay& fﬂ%@f%‘%"%ﬁzé fhﬂpr(m ?IWQnIE“F ﬁﬁ‘g}l%abl lity across the BBB is

ef f l1yx  troans pRbio-2-£3 Guofhopliashinty- 3 hethft-JRxb! enapgtiekol@eaiRd-i n the cell
| ayer, which Fr events certaln conmpounds fromentering the 10brain.

Fur t her regrtoxyligagid den-cyeohtyl-t4- E@orpe}hp@ﬂbmthyé] guidsf fects, a high ratio
bet .
e hi ovn Tk PASARYCAIRLE- BT ANS A ASTE COTEEA A, A5 fiESi 6ot

t he pl asuwil [(Spcmdbueylf(ﬁﬂi@to phényl)Smaﬂhmjahﬁdey t hat a certal n fractl on of t he
compound is free of binding to plasm proteins, i hi gh, pl asma 15free

fractiontfcg- (é’e%w@ﬂﬂltqr%ethylammO) &@Hﬁ%ﬂﬁﬁ%@ﬂ@ﬂ e pres- b?ég@fﬂmvwewﬂ%
par bipc ul @fpeky At ot gslmscg»ﬂﬁbagﬂghﬂ%ﬂom@g; n?etémﬁ@%ﬂ%nds, of the pr esent

i nvention wherein . Y is optionally
subst i t ut0ddB-EluotaBiydthyl N -00-TiprGal fyyly lanfRde-RP2dihgdrbtigrquieliogdrsartanglid i s CH)

have been ess ex ent B rmeability. This may be

expl ai n@&@gg} Wé’ﬁ‘ﬁ&gﬁ ? R @Z’Q)g‘@ﬂthETanP§$ese compounds benefit from a
hi gh pasglavzeEn@[aﬁﬁﬁ@glﬁyfdym@S3.%kﬂqusogam Qfd1ﬂﬂl¥’6 ?sfoﬁmﬂbiu,’{e 5 QhrbbRAiFaceP
transporter. In addition to that, high plasnma free fractionis a common

f eat ure ((S))rcyphmscaoyd:@hgmhmhylhgmgi@ovm in the exanpl es. In one
ot ed by’ a1 e B LaE i ERRBERE S HER e BB e sh 8P Bach g
be the IBkakdifoahPmavhith BlctbRehtinglccREPAIREccMPohSSRr@hcdutiadly Ra&taHle sai d
| sot Opessolv%gg 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 intended that any optical isomers (i.e. enantiomers or diastercomers), 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



pharmaceutically acceptable salts thereof. I n one enbodi nent the
present invention provides radio | abel ed conpounds of formula |I', in
particul avoeloaresesd fromthe undernmentioned list WO  PCT/DK2009/050237

2010/ 028655PCT1DK20091050237 26 NH N, NH FO 116

2-((1-11C) - Et hyl am no) - 8-f | uor o- 3- net hyl - 1- oxo- 1, 2- di hydr o-i soqui nol i ne-4-c
arboxylic acid [(S)-cycl obutyl-(3-fl umo-phenyl)-nmethyl]-amde O NH N, NH F
0 "6,

58- Fl uorige 3n gkt I@ﬂart;cu@c?f Owlgen(z&lﬂeﬂré@lfs@ﬁ RBY &M A ]be2andels91¥1ﬂ{e@rlda§ egiticnol i ne-4
- carboxylic acid (S)-cycl obutyl - (3-fluoro- henyf> hyl | -am de

2- Et hyl agiving+i8e fd wm@aK1&M9rSidm rf@nearmyan S_fm'mlmolze- ejancmmcnu thequi nol i ne- 4

I_\IC%erg)éyclolnﬁ)oﬁr(f(!ls of{tﬁ B)I'eSé{l(f\liantﬁjtll’lj‘[tiéln ha(ve the W phenyl) methyl]-amde 0 NH 18F

108- Fl uor o- 3- Ihh%ﬁ}mfullmmaﬁﬁmlt e éimag Ok prdsBR-idvetitidh Me @i soqui nol i n
e-4- carboxyllc acid [( % cyclobutyl -fl uoro-phenyl)-net hyl ]-am de
followmg absolute configuration at A, A bemg CH

R5 R5

:Iii:lij R4 R6 R4
R7 -
R8 NH RS NH

or

In this context is understood that when specifying the enantiomeric form, then the
compound is in enantiomeric excess, €.g. essentially in a pure, mono-enantiomeric 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.
Jaques, A. Collet and S. Wilen in “Enantiomers, Racemates, and Resolutions”, John 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 thercof are

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

of the present invention.
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2- Et hyl am no- 8- (18F) - f| uor o- 3- net hyl - | - oxo- 1, 2- di hydr o-i soqui nol i ne-4-car bo
xylic aciwo[20f)028gs8! obut yl - (3-f | uor o- pheny1l) - met hyl ] - anipde/nk2bid/g8pNH 18F0
58- (18F) - Fl uor o- 3- net hyl - 1- oxo- 2- propyl am no- 1, 2- di hydr o-i soqui nol i ne- 4-car
boxylic acid [(S)-cycl obutyl-(3-fluoro-phenyl)-nethyl]-amde F O

2- Et hyl am no- 8- f | uor o- 3- et hyl - | - oxo- 1232- di hydr o-i soqui nol i ne-4-("C) - car box
ylic acid [(S)-cyclobutyl-(3-fluoro-phenyl)-nethyl]-amde 10

8- Fl uor o- 3- met il entor@XQnfe ANRPYI AR UGS bf dic %E&Xﬁriﬁvén%ﬂ‘rﬂ ki &1 direrd - car bo
xylic acid [(S)-cyclobutyl-(3-tluoro-phenyl)-nethyl]-am de 28 18F NH N, NH
FO tautomeric forms and it is intended that any tautomeric forms that the compounds are able to

AR T L A

NK3 receptor antagonists have been implicated in various diseases in addition to

5  psychosis and schizophrenia discussed above. Langlois et al in J. Pharm.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 Br.J. Phar., 122, 715-722, 1997
further implicates NK3 antagonists in diverse brain functions, such as cortical processing,
learning and memory, neuroendocrine and behavioral regulation. Additional studies have

10 shown that NKB and NK3 receptors are involved in pain, and that NK3 antagonists have 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 vivo 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  inJ.Neurosci., 22, 1929-1936, 2002, suggests the use of NK3 antagonists in the treatment of
Parkinson’s Disease.

Accordingly, clinical, pre-clinical, in vivo and in 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 elderly.

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 ICD, in which thought disorder and flat affect are present together. The catatonic type,

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



58- Fl uor o- 3- net hyl - 1- oxo- 2- propyl am no- 1, 2- di hydr o-i soqui nol i ne- 4-car boxyl i
c acid RS)- cyclobutyl-(3-(18F)-fluoro- phenyl) nmethyl]-amde O NH N, NH
18F--- 8-wbuormm28:563 - (18F)-fl uoro-propyl am no) -3 - net helcTbr20000050387

, 2-di hydro-i soquino |ine-4- carboxylic acid

RS) - cycl obut yl - (3-fl uor o- phenyl) - net hyl ] -am de 10 WO
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-(18F) -fl uoro-propyl am no)-3 -nethyl-1-oxo -1, 2-di hydro -isoqui no |ine-4-
car boxyl da @i gtu#)&@nd%ya%g%&ﬁ)@m:y ik ﬁﬂdfff&@nﬂ?ﬂ&{‘%} i whiRh rgs @Bl €ymptoms
8- Fl uoro-3-neth 1- oxo- am no-1 I soqui ¥|ne 4- carboxyllc
aci d [(S&@pysmmbnb@ywn&QMﬁaﬂﬁymﬁhmohwwghmﬂ#mranﬁMy¢hmamhdermtb&mmhﬁ one
enbodi re i,nvention elat 0 e use.of .a PET ligand of the
o esent TSR Fov Rt BFHR parTul SR e Mo ToL G Rey e s

l'i gand gloskRe, rfé*é@tﬁ%ﬂio%ﬁﬂvé%xﬂpt@ﬁﬁ p@éﬁ@@ FRiomsé AR tRE8SKRch irdpr&hi 4N
relates to a nethod for determ ning binding occupancy at the NK3 receptor
of afd NK3Zx¢dsy: @fcnomlgnah@@emncas,FSth b9 pdlveingtionsipad gelusions. Nm@m pyemptoms I n
one enbadi pen i.on.relat oy

present g%\[/ﬁg) n% ?V(I:}%\reﬁ hgpﬁle%péuffe{ her ? 01ackl%tll r%ngl?%leéx n%erﬁ"e H& Zle%?né?}senq

i nvent i dack & s@t:ﬁs1n1t@aca,1oﬁerlliwcbg@ftuters§ﬁiptm @1l HeR§AILISE htﬁpztlﬁﬂerft fIOm
psych05|s schi zophreni a; schi zophreno form di sorder; schizoaffective
di sor derschig @plﬁglinefhévcfua%%lﬂ%frsustamﬁéﬁttﬁg%wa@ idefigiissidaeipion srkingd TRy chot i ¢

or " ar ug L AP pISRE Py SHGeh Ry i AR he PEIER RN, bhdhe B2 7O

schilpoi dzvqsibfcs dteaielgmyvecﬁrsimog&ntwe sgihp@otsy Pahtrgre ts thag INKglardagmmgdseMave been

20psychosi s or. schi zophreni a associ.ated w t h.mj or res jo ol ar
di sor der’ Oﬂpfh@icw@f tos‘RH’F%V&fg’eb%li‘ PEsiiiYG Helgipeativg E}ZOE@B% si on:
gener al gmm)zeh%@omer97s@e@oioan a@ﬂ%@@&i&hgQMG%%@W@&S&BE%W@ also

recurrence pr eévention and [ Zatl on) mani a, hypomanl a, cogni tive
i mpai r mepectiDianiclivbes) etfiect qpti]@tcpgmtweslmptpmﬁ Al zhei mer' s di sease;
Par ki nson' s se si.ons;

hyper r esponsi %g%ivge E’ﬂlg(}%lg@&ﬁ% decling in cogqlﬁltlveaﬁm&ons or Icognn}fve domains,

15  e.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, cognitive impairment may indicate deficits in attention,
disorganized thinking, slow thinking, difficulty in understanding, poor concentration,
impairment of problem solving, poor memory, difficulties in expressing thoughts and/or

20  difficulties in integrating thoughts, feelings and behaviour, or difficulties in extinction of
irrelevant 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 a PET ligand is an amount adequate for obtaining a specific signal for the target

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



25 hypersensitivity; bronchoconstriction; chronic obstructive pul nonary

di sease; urinary incontinence; gut inflanmation; inflamatory bowel

syndr ormre; wBEDiB0286sENt i @ and agitation and del eri umin tlog/pxderdsy23zhe

met hod conprising the adm nistration of a WD 2010/ 028655PCT/ DK2009/ 050237
30 therapeutically effective anobunt of a conpound of the present invention
to a patient in need thereof. In one &@sodi nent, the present invention
relates to a nethod for the treatnent of schizophrenia, the nethod

conpr i sipgnt PETAGARDLRHE Bhd G sfgnaﬁoﬂtﬁﬁémf HleirS@lptof b%ﬁﬁ@ptwgaé@ﬁou nt of a
conpound of the present invention to a patient in need ther I

parti culmesensadich testeatpennd bmdinlgdeshetthget mepestemt of the positive, negative

and/ or cognit npt ons_ of hi z ni a. one enbodj t he

o esent | avertt GG oERoE & HrabRDM BF Ermees A b HRRTe s PSdT PRERC |t he
et hod GROPBFIBINNG ddBguaATaBIE al 84 h@uekt rae i BahaReMpbial st pbéeat | ve anount
10of a conpound of the present invention to a patient in need thereof. In

part |5culm@pef§%§iét!10®©%itﬁ¢ pftsslthlﬁpldp‘iﬂdr’elmnb%‘ﬂmnl fested as a decline i n wor ki ng
menory, att enltﬂ bllﬁ c(i)f Hefio iy gnea? he%?o I:I)’}gm%%%wq%&?eséia ylosnu I

| ear ni ng and rrermr reaso |ng a 3 SHITERS cut’iive Tuncti on,
speed ofph@slo@eﬁanml Ropérdes &ecmﬁhe@e glﬁe pdsoiRe trlﬁ@oﬁrarctqas yehetlilgycef Aetherof
typi cal and atypi cal anti -gsychotl cs, in particular D2 15ant ag)(r)nl sts is
exert ed 9¢lar BAUPHERSHPITMSAPIHEY ok HissB BByngplurdrapspare gpimsrigicdpye %%@pt. c
D2 auto tfa‘?lg}gd? 'io?:ateﬁqm\éq{ell 18eF, \ﬁiluéﬁ) Pefvgﬁgt:&ganp E&m@lg H}?oﬂ{ éﬂéxﬁ{(gntﬂ?

t hese conp ds giving rise to an I nk rease|nt opam ne neur iring
rat d0 whirgih, in fact, counteracts the anti psychotl c effects. The increased

firing rate nues until the effect.of th e-syati ut o- receptors
i s blocked (tcﬁ?rlétha%%alfﬂloi%‘tr t%ﬁ“‘b‘PB&Be“P?‘%# %‘a? Ig{fe%ﬁ tag? E’QYVYF&P
weeks ofg Q¢RI G A SRR cotbdirali¥R CRkirQ] toBlchRVE ﬁ'lug%r@NS Bét)(ﬁﬂ%hﬁé Thi's

nmodel explains the up to 3 weeks delay of clinical effect normal’ly seen
when D2 rasintagomg sinarrgwunsmt cosppurid indheplasmik T cearhigo thastisisgeandatooy thahi bi t

aut o- 1 ocT BT BTG T ama By i cuyre Crte el o A B ea”

adm i statirRfioRks M3fight agoni sts (e g. conpounds of the present invention)
and D2 25 antagonists i s expected to give rise to a faster onset of the

clinical effdeampavsdepl/de prasontinveangion: Bmsrtiptar Rridiat-anune-irofeiaghngsre¢-act i n
' e"e' S, \Aﬁ%p fl\tl%fﬁ%sé’n't ?neveﬁf?oé%hér%s(g%[ Q8 %&%%%ere%‘@:} g 10§, g0POr OSi S.
is kno I ncrease | ro’Iac in from

whl ch i topﬁiayalt;esudetﬁiu&actlkhnayl X M@ EARYIAGOMR'S1s Mok halbgmeancaA ik Oeh dased
prol actin |evel e bring about a norpalisation of the prolactin |evel.
conbi nedgd shayrn NI@S%Q?S WH@W%@ gemgealility ohpioiay §¢ 6¥Pltﬂﬁéd By gsdagt that in

| nveRpt | er%I‘ Q%S&ﬂh&ﬂﬂg'béﬁe?it L s Iﬁgs‘?&egie?mg yQJs WdlfasSRf Sty ! ssues

associ ate tagoni sts m nistrati arI y, NK3 antagoni sts
(e.g. ccnfﬁmtbnﬁbs tlof P-gh érapspestentin admem tooth;n ahighhBasadnired $dotoads 4 ogetber W t h
WO 2010/ 286%5 / DK2009/ 850237 31 a t agoni st s/inverse agoni sts/negative
nodul at oFEPIEARE [ISFC CRIRAUEES 25 f %Wemot I8 the targets dopani ne D2

receptor, dopanRentBdinRaeRECHy e RRAHFNBRbniReRR ®ful ROPERPNREL&ST 6 ase
PDE10, serotonin 5-HT1A receptor, serotonjn 5-HI2A receptor, Sserf otom n

defined by formula I’ wherein each C can be the ''C isotope and each F can be the
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



5-HT6 receptor, adrenergic alpha 2 receptor, cannabinoid type 1 receptor,

hi stam ne H3 5receptor, cycl ooxygenases, sodium channels or glycine

t ranspor two 2@lyokdsssor wi t h agoni st s/ positive nodul at or sppamK2a69/gmni st s of
one or nore of the targets serotonin 5-HT2c receptor, KCNQ channels, NVDA
receptor, AMPA receptor, nicotinic al pha-7 receptor, nmuscarinic M
receptor, nuscarinic M4 receptor, netagotropic glutamate receptor nd uR2,
nmet abotropi ¢ gl utamate receptor md uR5, dopanine D1 receptor or dopam ne D5

receptor. 10Such conbi ned adm nistrati on of conpounds of the present
i nvention oth anti- psychotic conpounds may be sequential or
concomta X aPr s of D2 antagonists or partial agonists include

hal operi dol , chlorprona2|ne sulpirid, risperidone, ziprasidon, ol anzapine,

guet i api n, Blne and aripi prazole. In one enbodi nent, the conpound of
the present invention is admnistered in an 15 anount from about 0.001
ng/ kg bog el to about 100 ng/ kg body wei ght per day. In particular,

daily dod or ay be in the range of 0.01 ng/kg body wei ght to about 50
ng/ kg body melght.%er day. The exact dosages wi |l depend upon the frequency
and node df a@nlnﬁstratlon the sex the age the weight, and the general
ggﬂg: E : (((i)fll hSPb KO8 L 80r0 tl%d tpg d a dH- clasog‘trﬁgglgnee car\t)egcl C(fit)({e the

t ARy df SERSES
desired :k%@ 854§ﬁ£ﬁ9¢ E?%%ﬁfng Bt& factors known to those skilled in
the art. i cal-oral dosage for adults will be in the range of 1-1000
ng/ day of npqﬁ:ﬁ of the present invention, such as 1-500 ng/day, such
as 1-100Fng/dayyor 1-50 ng/day. In one enbodiment, the present invention
relates to the N-e of the conpounds of the 25 present invention in the
manuf acture off a nedi cament for the treatment of a disease selected from
psychosi s gphreni a; schi zophreno form di sorder; schizoaffective
di sor der {onal disorder; brief psychotic dlsorder, shared psychotic
di sorder; >HotNie  di sor der due to a general nedical condition; substance
or drug |nducgd1p§ chotic di sorder (cocaine, alcohol, anphetam ne etc);
schi zoi d personal ity disorder; schizotypal personallty di sorder; 30
psycﬁosﬂ%Fbmﬂs&ﬁmébﬁhhemla(@ssﬁemaﬂeﬁmmnﬁhlﬁﬂﬁ@ﬁhﬁepﬂegsh@h4Cbﬂp@?bﬂ
di sor deraciddl(2heyoheutd-(difhwaseharyPactkyisontds di sease; maj or depressi on;
general an y disorder; bipolar disorder (naintenance treatnent,
recurrence ven n and stabilization); mania; hypomania; 32 cognitive
i mpai r mept’; 4 esity; appetite reduction; Al zheiner's disease;
Par ki nson’ scp|s~gse; pai n; convul si ons; cough; asthma; airway
hyperresponslvenesé m crovascul ar hypersensitivity; bronchoconstriction;
chronic o-\trk\tlve pul nronary di sease; urinary incontinence; gut
i nfl amma I anmat ory bowel syndrone, PTSD; denentia and 5agitation
and del i P el derly. I n one enbodi ment, the present invention
rel ates to t he of a compound of the present invention in the
manuf act ur'e of a di canent for the treatnent of schizophrenia. In

par ti cul agihymhifo 18 B@i8BOY *H) ThlobsiBSh{ DR oL 4-¢ BLABMro Qo duliR lIREILdak bRy li€gat | ve
and/ or QQQPKS}Mﬁﬂ&Xt 190 pﬁﬁgbqg % Qhﬁd610ln one enbodi nent, fhe

present invention re ates to't use o0f a conmpound of the present i nvention
in the man@ turngf a nmedi canent for the treatnent of cognitive

i mpai r meptA LA cular, said cognitive inpairment is nanifested as a
decline Tn work ng menory, attention and vigilance, verbal |earning and
menory, Vvis N%arnlng and menory, reasoning and problem solving e.g.
executive fungti offf speed of processing and/or social 15cogniti on.

F o Lo

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

10



I n one enbodi nent, the present invention relates to a conpound of the
present invention for use in the treatnent of a di sease selected from
psychosi swoetwmeghkr eni a; schi zophr enof orm di sorder; sclhriczoaiheatsise

di sorder; delusional disorder; brief psychotic disorder; shared psychotic
di sorder; psychotic disorder due to a general nedical condition;

20subst ance or drug induced psychotic xfi sorder (cocaine, al cohol,
anphetanine etc); schizoid personality disorder; schizotypal personality

di sorder; chosis or schizophrenia associated with najor depression,
bi pol ar d| er éf?zhelner s di sease or Parkinson's di sease; mmjor
depr essi anxi ety di sorder; bipolar disorder (naintenance

treat men recu rence prevention and stabilization); mania; hyponmani a;
cognitive i ent; ADHD; obesity; 25appetite reduction; Al zheiner's

di sease; Parkilnson's disease; pain; convulsions; cough; asthna ai rway
hyperrespg fvemess; mcrovascul ar hypersen5|t|V|ty bronchoconstricti on;

[ ucNive pul nonary di sease; urinary incontinence; gut
|nflannat|on i nf\Anmmat ory bowel syndronme; PTSD; denentia and agitation and
del i ri um T tﬁe e erly. In one enbodiment, the present invention relates

to a co ng resent 30i nvent | use 10 the tr
SChI Zopggﬂl 6, uoro mleg ﬁ (i)f} Jlﬁ){dro 1S(1q& Orlll’l(% heca{eoongc ac@ Of t he
posi ti vel B#P-é Pﬁ?p%%@HﬁP? dla ons of schizophrenia. WD

2010/ 02865 ﬂ“/ 09/ 050237 33 In one enbodi nent, the present invention
relates tag el d of the present invention for use in the treatnent of
cognitive inpaiynment. In particular, said cognitive inpairnment is

mani f ested &g _aNdecline in working nenory, attention and vigilance, verbal
| earning and renory, visual |earning and nmenory, reasoning and probl em

sol vi ng xecutive function, speed of processing and/or soci al
cognitio onpounds of the present invention may be admi nistered al one
as a pure moungH or i n conbination with pharmaceutically acceptabl e

carriers e e00|p en S, in either single or nultiple doses. The

phar maceut i cal ositions according to the invention may be fornul ated
wi t h Sphat- ﬁvliﬂeﬂvb@g}) -methydd eproabbwpy nniled £-dhy dotispspins lias-4wakboxglic agig ot her
10 knowr(Refyelodntyd-(ilosxphqpyBhehyliraaidor dance wi th conventi ona

t echni ques h as those disclosed in Rem ngton: The Science and Practice
of Pharna 9 Eg;2|on Gennaro, Ed., Mck Publishing Co., Easton, PA
1995. maceut i cal conpositions may be specifically formul ated
for adnlnlstratNQn by any suitable route such as the oral, rectal, nasal,
pul monary, @bplcal (i ncluding buccal and 15subl i ngual), transderwm

i ntraci st etna traperitoneal, vaginal and parenteral (including

subcut anég t ramuscul ar, intrathecal, i ntravenous and intradermal)
route, tR te being preferred. It will be appreciated that the
preferred routle wll depend on the general condition and age of the subject

to be treal:edO thée~nature of the condition to be treated and the active
i ngr edi engiHNOSAELS- RRAPHALABGOHT ogkal 1, CAMDaDLES Rikso 1fnel4-OF @) -catsiRylit atiat i on
i ncl ude [%@l éﬂlo%ﬁ%@—‘@? ﬂfllgdeﬁhe?lyﬁ hnethyl] amide

WS,
OEC”NH

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



as capsules, tablets, dragees, pills, |ozenges, powders and granul es. Were
appropriate, they can be prepared with coatings. Li qui d dosage forns
for oral womni@sesati on i ncl ude sol utions, emnul sions, sSPEPEHRRAGNBN23SYr UPS
and elixirs. 25Pharmaceutical conpositions for parenteral adm nistration

i nclude sterile agueous and nonaqueous injectable solutions, dispersions,
suspensions or enulsions as well as stxrile powders to be reconstituted in

sterile injectable solutions or dispersions prior to use. Q her

sui tabl e admgistration forns include suppositories, sprays, Ointnents,
crenes, gel nhajants, dermal patches, inplants, etc. 30Conveniently, the
conpounds b ntion are admnistered in a unit dosage form

containing said onpounds in an anount of about 0.1 to 500 ng, such as 1

ng, 5 ng, 10 N o ng 100 ng, 150 ng, 200 ng or 250 ngy of a compound of

t he present _inyention. W) 2010/ 028655PCT/ DK2009/ 050237 34 For
parentera such as intravenous, intrathecal, intranmuscular and
simlar a istgation, typically doses are in the order of about half the

dose enpl oyled flor al adm nistration. For parenteral adm nistration,
solutions df tRe c ound of the invention in sterile 5aqueous sol uti on,
aqueous Iene , u us vidamn E or S8 eanut may be
enpl oyedzoﬁ Nino- SQI“Ihy of0- 3 FP oxo\ﬁ 1.8 ?(ljlygro 1809 afrféoyp ]Td [ﬁée)cessar y

and the PF P%dgffhghﬁ“@PﬂJ Hﬁﬁpih’?g%tonlc mnth suff|C|ent sal i ne or
gl ucose. Th ue solutions are particularly suitable for intravenous,
|ntranuscul su aneous and intraperitoneal admnistration. The sterile
aqueous Hedi oned are all readily available by standard 10t echni ques
known to tho»;\ Milled in the art. Suitable pharmaceutical carriers include
inert solid dilluents or fillers, sterile aqueous solution and vari ous
organi c s Exanpl es of solid carriers are |lactose, terra al ba,
sucr ose, ode‘trin, talc, gelatine, agar, pectin, acacia, nmagnhesi um
stearate, Sf fcn€i d and | ower al kyl ethers of cellul ose. Exanples of
syrup, peanut oil, olive oil, 15phospho lipids, fatty
acids, fatty aC|d an nes, pol yoxyethylene and water. The pharnaceuti cal
conpositions formed 'by conbi ni ng the conpound of the invention and the
phar Fac dlif luoad- 3 anatleydt latk e 2 paopyilanisodr 2 dihlydro-iseqdndineadoarhoxstleraed [($)-a
vari ety gtlotosage(fByfsorsyihtad)-emcfoi]-ithidedi scl osed routes of

C Formul ati ons of the present invention suitable for oral
may he 20presented as discrete units such as capsul es or
SOt ning a predeterm ned amount of the active ingredient,
and whic | ude a suitable excipient. Furthernore, the orally
avail able f il ations may be in the formof a powder or granules, a
sol ution qr suspension in an aqueous or non-aqueous liquid, or an

tabl ets, €
h

oi | -in- @ oNrwat er-in-oil liquid emulsion.
“NH
F O
18F

8-Fluoro-2-(3-('*F)-fluoro-propylamino)-3-methyl-1-oxo-1,2-dihydro-isoquinoline-4-
carboxylic acid [(S)-cyclobutyl-(3-fluoro-phenyl)-methyl]-amide
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251f a solid carrier is used for oral adm nistration, the preparation may
be tablet, e.g. placed in a hard gelatine capsule in powder or pellet form
or in thewbanrwmsgssa troche or | ozenge. The anpbunt of solpcd/pa@oed/So23may vary
but will usually be fromabout 25 ng to about 1 g. If aliquid
carrier is used, the preparation may be in the formof a syrup, enulsion,
30soft gelatine capsule or sterile injx@ctable Iiquid such as an aqueous or
non- aqueous |iquid suspension or solution. WD 2010/ 028655PCT1DK20091050237

231_ uvaﬁ@kﬁ%ﬁ?ﬁ-‘w ?P)-Bﬁ&%@%reﬁlwiﬂ&-ghﬂ&hwP-o%lll,zé&hyéri}%gf uﬁr{ebtlirrﬁ)é’-';lt-nr or :Jhn nary
conventf%ﬂgﬁgfggﬁeg¢§ﬁg&§géﬁ'ngyﬁ%§éﬁ%%ﬁg)%%ﬁggrﬁéggts or diluents

conpri se: starch, potato starch, talcum magnesium stearate, gelatine,
| act ose, , nd~the |ike. Any other adjuvants or additives usually used
5f or such™ purposks such as col ourings, flavourings, preservatives etc. nay
be used proviPdeeNtihat they are conpatible with the active ingredients. In
one enbodi nent] the invention relates to a pharnaceutical conposition
conpri si ng 3 pound of the present invention together with a second

anti - psycl c agent. In one enbodi nent, said second anti-psychotic agent
is sel ected frym a¥it agoni sts/inverse 10agoni sts/ negative nodul ators/ parti al
agoni sts ofF the takxgets dopam ne D2 receptor, dopam ne D3 receptor,
dopam ne D4 receptor|, phosphodi esterase PDE1O, serotonin 5-HT1A receptor,
serotoni n 5- HT2A receptor, serotonin 5-HT6 receptor, adrenergic_algha 2
recept or%-Fblarméﬁlilqﬁlm;gdl-Wpé-pxomlzwp@dp%-drhwéthm%nqlBlerﬁe@%éb@Wgc acid [(S)

cycl doxygyelaswyl-(B6dhulahahaeilsmethyyllaridae transporter GlyT1l; or from
agoni sts/ positive nodul ators/partial agonists of the targets 15 serotonin

5-HT2c receptor, K channel s, NMVDA rece r, AVPA rec t, nicogtinic
o has 7 T ee Do CrRRSUah e RS ERsr T ks da o s o Prddisndof the
net abot rpgica: BbvetiRTBEbLIHaeaRIN T RAdinBREARRKEOH! &£ IKIURARE & theKRBL Or

n3d uR5, dopami ne D1 receptor or dopam ne D5 recéptor. Particul ar exanpl es
of such raeapterpsychoti cs i ncl ude hal operidol, chlorpromazine, sulpirid,

ri speridone, zi prasidon l.anzapi ne uet | ine, cl.pzapi ne and. ..
20ar popr azol '8 R SO iegh AR lyation KEA G aab BT lLiyng tindine

phar macejetiysanky Ki the WKk St AnAPKS HiRT by @Rt MHI gand @TRRUseseaf t he
present invention and a separate contai ner containing an anti-psychotic
drug, sUBYFM&®Ntypical anti-psychotics, atypical anti-psychotics,

ant agoni st o/ |VGILSGAIRNLAL HnGRAH VB ARG LR 56 RAL LhAhoAROTIIShS Rbene o

nore of the opam n receptor, dopam ne receptor, dopam ne
D4 receptomtioptiospbadiresipgr ase PDE10, serotonin 5-HT1A receptor, serotonin
5- HT2A receptor, serotonin 5-HI6 receptor, adrenergjc al pha 2 receptor,
cannidbi noi d tH}pac gmbadigjsng the qunérﬁVﬁ%ﬂq%re}aé%éa%ﬁﬁ%%’f} HORYGANESES, sodi um

channel Sse%?tea leYh PS]CH)QQ %%E%@{rerﬂﬁzﬂ{zg}g{reﬂg B 8E0RIS LSHiPAFdctiVedisorder:

nodul at or s/ parti al "agoni sts one or re of the targets serotonin 5-HT2c

30 r eceptetusjonKCh@rdba bref sy ciidAliscedeapihargd pAVEdticet®pdar psyoha ot disurderal pha- 7
r ecept or

N N M S AR AT e L,
D1 recepfi@hoanfPARamintet ) sdRER® h&konali WIS, QBLRPREPERERARY (R8R3 7
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 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
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



36 Parti cul ar exanples of such anti-psychotics include hal operidol,
chl orpromazine, sulpirid, risperidone, ziprasidon, olanzapine, quetiapine,
cl ozapi newendisansgspr azol e. Al l references, inclugcm@Kroéy/isemsti ons,
pat ent applications, and patents, cited herein are hereby incorporated by
reference in their entirety and to the sane extent as if each 5reference
were individually and specifically indiccated to be incorporated by
reference and were set forth in its entirety herein (to the maxi num extent
per i { t QleByeli@ily o83 hBSS It ARIIAPAF AL BroteRiiAEH 1§ AEATAPIALLAN Of
particul ar docunents nmad wher e herein. he use of the terns "a"
and "an"themdf. "t he" and S|ntlar referents in the context of descrlblng t he

invention are to be,cons ed to cover. .bot e SI pIuraI

il eS80t ndpuine BTpRAMED I whikal PR ieliiS e S Rk R s R e or
exanpl e, schiBpiRbhidSic nclifodcerpemg thd &iridishatdnees Blrpduidally @ft@ét[\ieng to
various "conpounds" of the invention or a particular described aspect,

unl e$s cenipERcImpliudioéthe present inyptengo gtpadeniis actibieieat &l partirylai weidt
val ues ptte%t/mgn?q%l ec{eg Ithe t?ea?merﬁ%rf?heepn(}sﬁtve Ee&?t{lv dlrd d()el”sc%g%l 1V g)bmﬁtgm[ )%If mat e

val ues res 0 15a
particuhﬁhmbgﬁﬁma or neasurenent can be considered to also provide a
correspondinqﬁapprOX|nate measur enent, nodified by "about," where

n

appr opri at e) .1none embweaé@&f‘rprﬁtq%ﬁwr%@m rﬁlatﬁs taﬁyneé%%%fitr%tm&g%wﬂveof t he
' nventi q?lr]i)gﬁ'fn\%ﬂtf H%[jH?thé&lg’&nﬁm % Fitn?ﬂlgtgatton 0 ?Yﬁ&%eutlce{l@céfi%gh Zétllst')l%{t

"contain erence to ement or s I's intend
pr oMiode afta[mmpbutﬁdbof the prasbitanveaasipe ¢d a patims pected oficrtdfeln paveniddrpsaid hat

20" consi sts. of ., "consists essenti a of ' r "substantiall omri ses”
t hat parCtOﬂEtB‘iVﬁﬂmB*flgﬂf‘éﬁtS yanifgsiedas pd eC B SROTKIng AR alfe, P%lagltff“gﬁ@acﬂ y

cont r adi ehod \niOM exkmb: gqsuatqegrﬁfﬂg%utﬁ&ﬁb@%ggdnh%danh%@alan@étwgl si ng

a particul ar el enent should be understood as al so descri bing a conposition
conS|stKﬂgmnﬁeﬁmaﬁwel%ﬁ@mofmuqmaggao@hewmmﬂgogHEQ@d or clearly contradicted

oympounds. o THEUPBCLAES TR DBl DI A G ABR R S Rl NGB o
R - R52, otaglnistis amlteztvaml RaRibaed sYaHe PN EnHAD D2erePiRAA! Bd-shiapiioe et hods

outlined in the follow ng reacti on schenes and exanples. In the described
met hods 4ut0-re§em@r§shW@ver,carWl%@ athe@edby e admamsteation orpitfise FeEPOWMS SIViRE ch are

themsel vos knoW0 4,0; SRRTUSLSRkLLLSH dileHIE Pk OF U RE ARRar ent to the

person o i nary 'er nor'e, ot’her

prepari r@ttpgmnommeﬁeow. ThBéndrés&nfitionracd J:dntﬂﬁ&esft&ﬁﬂltﬂeyef&pp@ﬂtﬁélprd—@nh}b‘t& person
skilled in the art |n Ilght of the follow ng reaction schenes and exanples

In the idsFoeeRIPELIEbOS HusePefariEe glAED alYProal il gapproximaigly s WegksRi2, A,
)¢ 2B 1rdidudateht B0 %fiéa'f' Sldatyﬂgﬁrantﬁfsgwd’ﬁcé. “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



For compounds, which can exist as a mxture or equilibrium between two or
nore tautoners, only one tautoner is represented in the schenes, although
it may novohkeidhssssost stable tautoner. For conpounds, Wwor@Kk20emses7st in
enantiomeric, stereoisonmeric or geonetric isoneric fornms their geonetric
configuration is specified; otherwi se the structure 15represents a m xture
of stereoisoners. Such conpounds include, but not limted to 1, 3-

ket oesters or enam nes of the general formula IV and VII, which can exi st

in equi |ein?e[gioﬁmgylﬁ¢fé?§%e ohggﬂlﬁﬁﬁi@ﬂbdﬁlgﬁo@pa@ﬁ_aggﬁst% %?Fn% ol MYredrRe exi st in

isoneric Z- and E-for -known to chem sts skilled in the art. Such

conpoundsrgaissiopamuicUzreceptpio dopmniof D3hrecqpt@s doptaniiny PAtre@ptaof t he genera
formula |, i.,ch ma j.st as a mixture of atropiso due to 20restricted
ot ati orptiR R SRR iR Bt Saao S MR TR e RSkl e | 1
ortho, o3-HhQ'recdporRBtdnbrpi€tphi 21ddep©eaatibiRidhpe 1Wetdptdsnvanie tihe person
skilled in the art. gpartlng materials of the general fornulae II
111, 5V resdptorxogclapppigonbesasadian chamelsisr @il ysant aneperess frteF Eiailwidour ces as
sumari z in, the Tabl n readi | 4 r b d

ot hods e seos Fivg ARtdlat PhatEacR A Apre R flor pPHEPAERSS sbionh SIS

252- Br orfeepiatOK CNAE tlisnols, MWD A erept, AMPMreecpidr, Alcotigio dphed rétdpior,

ket o-esters of the general forrmula Il in the Fresence of a strong base
such as 8eWrNC A HFGCaRion mpsey e Mbiecetipip aictabgirpric glipmals respios mGInR2,

br om deo‘r%l&{l éﬁ);bgé @g{a&g&pﬂeg br ﬁ@ﬁfk@ﬁoﬁa&ﬁ@g i[?é%ﬁ%%}oﬁﬁ%%ﬁﬂhﬁﬁ%iﬂﬁre%&tﬁx or

EeXCess 0 to-esters at sul ature such as r
at 710C wi t h t Recl amitatédoainahisteatipoaiwsipoiindshe the pesait ifventiad and dthérSnhie e

1). Such arylation reaction is 30. well known i ener s copper-catal yzed
U rrann-HS%%’t’{fﬁﬁﬂpP‘rﬁrdiasrné%Yc'?q BAUY Prewm@pwmﬁv% ° afl]}lﬁ%% AHYBW.  Chem
Int. Ed.p.2@03goftds imARRhalopesol. eMlodphdriamay, Tsﬁlgh‘id?'fis RIBn¥NEHadiliéh, coupl i ng

reaction |nvo?ves activated methyl ene conpounds sué%ﬁas conpounds of the
WO 2010/0288p8PCIcDKAN0IOAPIR3ITd 38pipearetcal formula 1V in the presence of

copper or copper salts. the reaction,is known the Hurtl ey reaction
(WRH ur t 1Byns $Rnafintcal £ &g oy TR en Fvion g idm RS fblings o
t he 1genamadunt 8bMABUI M0 fgIpesdd§ANEkEN $6 Bbot 1 b0 a1/ &Y MRAapGRr 8dy. the

general formula VI with or wthout appragriate sol vent under the heating

Scondi t i RgrEculdr: dpikyrosggss mayiberin die rasgrel (hol mgdwedyvaighs teyabraxt 40 niwkgrul a
VI viag, | - yedi i i VI |
b b eS8 FRCTRL 0L EAATLURE R, 405 AR0E! Aha Y2

separa rom i on u ernatively,
t he enanidagsis@itidnnthegenahahgd e Meight \dnl teageneel obididicred the oubjedtitnbe

conpounds of the general fornmula VI in_the presence of the appropriate

dehydr atf5Hfdatiempiiseenl B severitvek e £gaditiem o Rederatcdnamt sMRgoRERdidIcas Br at
anbignt pLqf @e{h%td\ééi d éffekf]@f RE BIARGR: Ald &h&%&hﬁé{léﬁgwﬁfwu&e aiﬂlgcffnclhé uch as

acetic aci hen, the cyclisation reaction wt or mat | on
i soqui nadri.nones of the general fornmula VIII can be carried out under the

heating conditions as ntiane boye or at anbi ent atyre in th
presence of th R e _Hgﬁage %w%p il b ot et o 0@@%@@&@3@%@) .
FurtherWﬁﬁﬁamk§9ﬁHk@ﬁﬁ&ﬂ9ﬂ§§EQ¢5mﬁﬁgHﬁﬂ%%éﬁaiPﬂgghg¥&%hh]Cﬁﬂm@ﬁb?bta'”ed

directly 15fromthe starting 2-bronbbenzoic aci the general "formula Il
and depr ot ondnede embnilinest, dlic pragengarventadn febatenid shevuse of themodipobeds aiibe pot

procgdure invol ving .Hurtl e acti.on rforped at, 70C with the fo tion of
Fhe “GomBeirab s e Sy TG R e RRETE (B amtt o i R
per f or megb A psythghierschi2bpae@ih iiclizopfiend B ddbrddescHRparRtivE distider V are
readily available fromketoesters IIl and am no conpounds VI under
condi t i olsusipmgbdipeyder; 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;



20 above for preparation of enam nes of the general formula VII (Schene 1).
Conmpounds of the general fornmula VIII are readily hydrolyzed to acids of

t he generwb 2bmworsdsa | X under conditions for ester hydrolpgsipk2eeldsolenown t o
chem sts skilled in the art. Finally, the subsequent coupling w th am nes
(A =0 or hydrazines (A= N of the general fornmula Xl leads to the
formation of the conpounds of the inve®tion of the general fornula I
25(Schene 1). Such coupling reactions usually performed via activation of

the aci ¢ ghﬁlk}e%ﬂ pARRERPA DRITS o%@é{BJ hﬁwl@éreaﬁéﬁo\ﬁakuﬂl@uﬁ&%wasé %&@s%nbsut not
limted to thionyl chloride with'the formation of corresponding acid

chl ori dalisasd; mamheorpmtzsm;:@@wsmm' aipgihypeeposivanes; geerevaculaor mul a |
(A = wher e I% E e converted.t subst t ut ed h dra2|des of the
sane gen‘bYPS’isel?Sbr‘Vr’r‘]}(l’ r%ﬁaﬁ‘FCé’nﬁTC i ggton ‘815&5 EheRy IB%W%F &Y ati on or
aryl ati qRcoHPinmet bAAfNhMbtieH PR AbLEY @&y&@yﬂl&am@rpm]hyd@&dnqa ah@agent s
such as but not (Tnmited to acid chlorides, car banoyl chlorides,

chl odof agiatiesansydebirikg lheth‘i)@}émbdes 40 Schene 2 R5R5 R6R4RGR4 | (X =
Me) X | \QQO%Q %gilbgg@n the éresen 1nvelgi)t %?atedé‘?fo the use of a compound of the

present invention in the manufacture of a medicament for the treatment of schizophrenia. In
particular, 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 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;

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.



Schene 6 PPh2PPh2 Xant phos Scheme 7 Al ternatively, conpounds of
the general formula | can be prepared starting from substituted

honopht havoeormnhyesi des of the general fornula XVIII aspsh®mureosansEshenre 4.
5 Honmopht hal i ¢ anhydrides are either comrercially avail able or can be
prepared as shown in WD 2010/ 028655PCT/ DK2009/ 050237 44 Schenme 3 starting
from correspondi ng fl uorobenzonitril es33or fluorobenzoates of the general
formula X1l and XVII1, respectively. They undergo aromatic nucl eophilic
substi tution heAekthBBditich 18l félent HABAAGELAIG tS(la\éoh@oﬁﬁt?oﬂhggﬁe@&ﬁ of base
such as potassium carbonate or cesium carbonate under heating conditions in
appr opr iiaventisolforarst 115 theHreagnaiit oEcdgnitswel ifnprirthent. STpaticdapbiidgogroduct s ar e

hydrol yzed in the pr nce of stron cids such as sul fyric, or hydrochloric
et ds. | ARarRe S aBRTRRA! Fr s Tha M ToRdhareRo tnaliubant iR ERhe o

t he genapghinknAwhetnoky] vistal Ratdivy add@efbAc k&%oﬁ%a@msrehﬁa)mag e.gt he
honopht hal i ¢ ‘anhydri des of the general formula XVIII in the presence of
dehydr atdxagptivg dwactioncipead obprocessing lapgror sagial gogmeyy | chl ori de wit hout a

sol vent or inpthe roprd ol vent .such l uen r.heating

Tocond t1 ons Bicn RORPERIR PSRRI BB ol ERRa TR B8R 2 ¢ ormut o

XVI11 cajonipeundgt @sohibiiation witheshaviaideatcdlRt@céfigblacirtiednr desSpiehtst iie gener al
formula XI X at roomtenperature or under heating conditions in the .
appr opr i Aiher degly enmuliipddesss.glhetnbarmaaceniacal sprapositidy agerding daythednygntign

appr opr i g eh Ay 'EQEW?%H% h e%ebu%%hl SRLAGIE QTR 6rflﬁ%19§t§§£ %Hfa‘é’ﬁﬂ%@leﬂ and

XXI', 15 respectively, absence or presence of base such as triethyl
am né® arichoRAdjiviants hed apgpiopts i@ h@drdnty eith consmabhal tédhnamed arhtas those  at

roomtenperatyre_or. under m|d heat| conditions (I < +100C). Thi

{ransf orHRETEH 1T RFGIEROPESEIenTR Bl B 00T phREy IR BdEn g, §ner al

formul a pXid pubMihial cenderngs, PAridwr acylation reaction with the formation
f

of ketene-am nals of the general fornmula XXI1I. Further heating at higher

t enper at ur e stiephagmateu@l ¢dBOGiliamdsat ke tpveificeldy foamgktenior adrnimistiagon
formati gn of am.,des of the general rnmul.a XIV. Conpo s .of. the ner al
oo Bty RIS Sl e s B G el Tt g Vo D i BesPERE
Wi t hsan ApRAQRN fiRdDAse ifedsté®als adiadoniloue OvdodRl hill Faes(inatdiagol or

aqueous tetrahydrofurane as a solvent. The obtai ned keto-acids of the
gener al SubgwgicQuUICMr BRUKRBIAB feiradhgcah g raypnqusand areadgrmal brawid, shootpl noutsr e

. Uiy engerfedarmily re
by conmiit et EIRAIRR Bl hASreRmp NI WAL 0Hend A MGRER] o The

sanme con@ntitionandasgdeste sitgebt abby ecdied, tigomaan saticaonditioh kbt aeaed gisl 1t t he
general farmula |V. In sone cases, this condensation can be perfornmed with
am no coPYYHEEd@AFheN pr ot ecti ve groups on the additional nitrogen

presgnt in t %aﬁﬁé@eﬁ%aﬁ gé%%g?tﬁﬂg}ﬂfgr o&h?&nﬂqﬁ%a&&?h%ﬁfd%‘é@lic@&@s‘d@e Fotnfs SO €d

and this nitrogen can erivatise
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.



30e.g. by a reductive al kylation as shown in scheme 7. Alternatively,

aci d-am des of the general fornula Xl X can be converted directly to the
conpoundswof2otdnesésavent i on of the general fornula | by eomdarselisors7with
appropriate WD 2010/ 028655PCT/ DK2009/ 050237 45 i m doyl chlorides of the
general formula XXVI1 which are readily avail able from correspondi ng am de
of the general fornmula XXVI, which are4easily prepared by well-known
coupl i ng between am no conpounds of the general formula VI and

cor r espondi ng- &30 RAXYAIIrGuBEHRA aQinthadEh dus AN MEL AR uRGlad afDLiRhilafes of the
general formula )O( and )00, respectively. 5In addition to the above

met hods,adpanisoaydnatyponlly dasssiaonin theopler of ahwlubhglf thh dosderegoyabivporsnt
couplin%mpt antaryl hal i de, carbon nonoxi de, and a nucl eophile, such as

ani ne or*‘AT¥SKYIOT Schoenberg, A.; Bartoletti, I.; Heck, R F. J. Og. Chem
1974, 39, 334&r pacheenehthistition HREKionRof Fhe odmpolifd ofIAE Mvedldiftin s2&ile 3327)
can be used in a key step as illustrated in scheme 5. Thus, diacids of the
genedal dqueonsisaludon, agueousariopiensdlyenl.aqueeus-vinmae Eds sespnics pgaiié pdimayor nul a
XXVI T i one-pot cagyl ation d rb | at.j [ ti.on in _acetj nhydri de
(i the BOERY, AR ARLR oS Qi SLBE AR P RodelRE N i AN

pr esencealikéntist @hdged BbloaweditbyuftorRaensat bogluvese NTieMmqueoespolondsrcof t he
general formula VI with formation of isoquinolinones of the fornula )O(IX
They ar aFigaskeiuaable v plrpyenaih Ateanur el Rubsugmsucidintinsatancth f or mati on

of bromi n@{ra‘[; t?ﬁﬂ@ RefiR! agPQc%d’{‘fﬁ&lli% %@8(@% Jaﬁ B4 Oﬁgﬁe{%@@?}lf ahh@Rg reaction

with bromdes o e gener or mu In the présence of” am nes of the
gendfal tbdmiqueakxdwn rdédpscakiliidnosiphat.e of carbon nonoxi de pronoted by a

| for | [ 1 Lum - X Kr nbur : n
O o S RS S AL, e S R B acthins

O ganomellidoh @ad 1298us okfaniBQHdntd. €848ipled of Bfid Qidt hRNa@bscCRmounds of the
invention of the general forrmula | where X is Me. 20Alternatively,

car bonylsatioss) cyeladtiton, thle, gadings emempstinfacatisohagrssigucttcasaie. éqaziy lacidl and hol
under the sa conditions, |l eads to farmation.of benzyl ester. f the

Corer o PuRRY B0 GRIoRE Fe e TR0 wd SPhPor Rt EaR e B gener a
formal a ghlspho IRAdY, Ediyuipidsataal MerRIchniey, ?gl?wétmeﬂeeﬁﬁw&. freé | owed by

condensation with amnes of the general fornmula Xl as described above (see
schene [DharmEAptieal aampowsligns fﬁmqsigm ¢anbiging g enmippusd of thehavagaine ead theor nul a
XVIITIT ar . i enol: rs.0 . f aor mul

Kot it et e PRI IR GorPlepd P BRARIG AL TG, L s
or t hof orsiitge fdapesdelogdabutchef adthsisthtient X (X=Me or H) and the am no
conpound of the general formula VI, the reaction with VI under heating
condi tions i FYREla4RPT Biptie AfcscddnraHEN sytaRlclor atah admmiiatig: BRYREt ri | e may

pr ovinde .ej i . I . at ed
ompounde SHEE S LERLPlnikAEC RS SRR R b BEPARITRIRES | i
aci ds ofaniduvat gbthe netivefiogmdieat, hixd adidiesgyr inbkde abovabl{ exiygom. Byrthegymore, the

D A LTSI 0s0R02a1 e andsgLoPm A on
readi |y &onvsiohedah BGRoGOIPRIDARCOEs 18, R4 Bl iR vater 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-aqueous liquid

suspension or solution.



Schene 8 la 5 where one or two of R4-R12 are a |l eaving group (LG such
as but not limted to fluoride, chloride, bromde, nitro, tertiary am ne or
i odoar enewoRb1oBess- 18 | abel | ed conpounds of fornul a | apcamKeeogsesar ed by
substitution of a leaving group (LG wth fluoride-18 anions as shown in
schenme 8. Schene 9 R5 R6R4 XXXIVIb 10 where LG is a | eaving group such as
but not limted to chloride, bromde @5 trifluoronethylsulfonate and R30 is
a C2-4 al kyl, where one carbon atomis a "Cisotope, or the C2-4 alkyl is

substi t ut equkfs ri‘naér't?e BhartEO ARERg the dcBOL %di@?%iﬂh@gdﬁww_ﬁts%hdfow mul a

| b can be prepared by reaction of conpounds of formula W th 1sotope
| abel | edlilakkiy lf@idwag byshgeampressietn o bidie corfuotimdsconf erftemal fable@ngs5nadirshown i n

schere gExam%’l)eszo(%]égjluQ%r%g %rS Cl?i([:l-llgl’l S co%?p?’{sg:Sé) 02r§17sta%c7h, lsgtatoRSQarcEztglcilml,?%agrll\les?umm 18F
stearate, gelatine, lactose, gums, and the like. Any other adjuvants or additives usually used
5  for such purposes such as colourings, flavourings, preservatives etc. may be used provided
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 together 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-HT»4 receptor, serotonin 5-HT¢ 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,c receptor, KCNQ channels, NMDA receptor, AMPA receptor, nicotinic
alpha-7 receptor, muscarinic M1 receptor, muscarinic M4 receptor, metabotropic glutamate
receptor mGluR2, metabotropic glutamate receptor mGluRS, dopamine D1 receptor or
dopamine D5 receptor. Particular examples of such anti-psychotics include haloperidol,
chlorpromazine, sulpirid, risperidone, ziprasidon, olanzapine, quetiapine, clozapine and
20  aripoprazole
In one embodiment, the invention 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;a receptor, serotonin 5-HT,a receptor, serotonin
5-HTs receptor, adrenergic alpha 2 receptor, cannabinoid 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-HT»¢
30 receptor, KCNQ channels, NMDA receptor, AMPA receptor, nicotinic alpha-7 receptor,
muscarinic M1 receptor, muscarinic M4 receptor, metabotropic glutamate receptor mGIluR?2,

metabotropic glutamate receptor mGluRS, dopamine D1 receptor or dopamine D5 receptor.
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Particular examples of such anti-psychotics include haloperidol, chlorpromazine,
sulpirid, risperidone, ziprasidon, olanzapine, quetiapine, clozapine and aripiprazole.

All references, including publications, patent applications, and patents, cited herein
are hereby incorporated by reference in their entirety and to the same extent as if each
reference were individually and specifically indicated to be incorporated by reference and
were set forth in its entirety herein (to the maximum extent permitted by law), regardless of
any separately provided incorporation of particular documents made elsewhere herein.

The use of the terms “a” and “an” and “the” and similar referents in the context of
describing the invention are to be construed to cover both the singular and the plural, unless
otherwise indicated herein or clearly contradicted by context. For example, the phrase "the
compound" is to be understood as referring to various "compounds” of the invention or a
particular described aspect, unless otherwise indicated.

Unless otherwise indicated, all exact values provided herein are representative of
corresponding approximate values (e.g., all exact exemplary values provided with respect to
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 “containing” with reference to an element or
elements is intended to provide support for a similar aspect or aspect of the invention that
“consists of”, “consists essentially of”, or “substantially comprises” that particular element or
elements, unless otherwise stated or clearly contradicted 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 otherwise stated or clearly contradicted by

context).



lc where LG is a |leaving group such as but not limted to chloride, bromde
or trifluoronethylsul fonate. Fl uori ne-18 | abel |l ed conpounds of formul a

| c can bewpnrepanesdsby substitution of a | eaving 5group PCEDRMEINS0237
fluoride-18 anions as shown in schene 10. | e Carbon-11 | abell ed conpounds
of formula |e can be prepared by the am nocarbonyl ation reaction with

brom des of the general formula XXX i 7t he presence of am nes of the
general formula Xl under an atnosphere of carbon-11 nonoxi de pronoted by a
cat al ystgy{orrgx@@dergd pal | adi um acetate - as shown in schene 11.

Exanpl es Anal ytical LC-Ms, nethod A (used in nost cases unl ess noted

ot herwi se): dHteacommoendifihapesan invesdorest hPkernGdEmanal ywhareih RRA'NBAsyst em

equi ppe it h | i ed, Bi osystens API 150EX si.ngl e udr l.e ma .
cpectorerdr g Bl s FhEPHEvE PR bUpEPBRbPY tignr b GRS i ABERNovine

sour ce, raidtivhdenentdehRN Anples. IH IRSIckS0ed nRithdrdzid poRiibIVEDAaRbAdcsli ode array
detector, SEDERE Sedex 85 - | ow tenperature Evaporative Light Scattering

Det eét orvafignispy mogHijogtens, whBin o mhegpelvenkuoyit toshparsts willaslon tix1gt eecddnl er
and G | sgn 4 sser cantrol | ed. by Anal yst ftware. ums.30 X 4.6 mm
Vaters Symmariyt RS ES orr e RhSRAPY, AR FhrREinblE oy FRUME Vol umes 1

til; Colptepuringrpapatinidse taliayer?dholVenrtreydlyefpardntiowed gerédn dkilladdh dlacat i C
acid (100:0, 051) and B. = WD 2010/ 028655PCT/ DK2009/ 050237 48
wat er / adBtighs efrthe Ellowing rastiicshsmesidexempls: 0. 035); Met hod: Li near

gradi ent el uty 1 0 0 I 1 s teh pMkh in 0.4
m nut es and V\Iﬁh?lﬁ}b%ﬂt Ségﬁacﬁgbgpﬁ%%{ﬂﬁi?%eﬁ%?%&%ﬁretentﬁl’i%wnﬁti%’eogsé ?ﬁ R are
expri@sseadihariasdtBscdoasledfoomuldM- t race at 254 nm Anal ytical LC Ms, nethod

B: data were obtai ned on %Igci ex .API 300. anal ytical .5 %C/I\/S syst em equi pped
with Applied BIF&SYEPEHs: KH° 66“?%1?%Sélalé‘€}6?8%6‘ﬂ‘%1 Siyeet FEMBE BT t h

at NosphagiemRFe sy oac BRI Ler iQFEg%é%Eﬁt@di‘ il ABRENen R ,nalﬁl%Hgl? & ma3idTBE 2tk hELOADVD
LC punps (3X), Shinmadzu SPD- M2OA phot odi ode array detector, Polyner Labs

PL- ELS 2tabie tautoowr tlapemabunds, #himp cratkivienlchgttion8emt stercbisgmPeat ect or ( ELSD)
Shi madzu SCL10A VP system.controller i | son 215 aut 0s | er .and G |son 864
dogasser=BBRIN BET B E) Rpoe Etrliarions D e SRr Ry st o
4.6 15 3Qcpiaychds nhetBreMTstekdi®eidre BuMe boipounts indhideOphttian linge@es agure: 60C;
Sol ventsystem A = water/trifluoroacetic acid (100:0.05) and B =

wat er / adetasaictsrgricapmitics plBe gaeeel lormeldV(@ddgloviogibyan aettivequilipiear

029! ente L0 41 A9V 558 D8R8y Bl R MPHERE £ BRIE AR AP 1

0. 0010. Gknbwh5d QRerfists skilled in the art. Such compounds also 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 I, 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 II are coupled with keto-esters of the
general formula III 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, A.W. 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



1.5510.0 2.010.0 20 The retention tines (tR) are expressed in m nutes based
on UV-trace at 254 nm Analytical LC- M5, nethod C. The sane conditions as
anal yti cavol2@roMBsssset hod A but with the foll ow ng nodif ipcainKzo®/os&svent B:
Met hanol with 0.035% TFA; Flow. 3.0 m/mn; Gadient: 0.01 mn 17%B (v/v);
0.27 mn 28%B; 0.53 mn 39%B; 0.80 mn 50%25 B; 1.07 mn 59%B; 1.34 mn
68% B; 1.60 min 78%B; 1.87 mn 86%B;382.14 mn 93%B; 2.38 mn 100% B;
2.40 min 17%B; 2.80 mn 17%B Preparative LC-MS purification was

per f or megl 09| fagyRANRIR I %?sé%%& o%é@pgér éﬂ/&Jp & s%ﬁk“tl{é%&tﬂé&ﬁ@kﬁv&rﬁ&ﬂhég"?’ and
334 punps, Shinmadzu LCIOA | son NI S 155 WV detector, G lson

233XL aufwdlaydaetion (GVIRSHnHHfﬂb@AV Chaet $aon 1929, |1§zm 506C system 30i nt erface,

Gl 864 d . Y fl itt nd LC Packi
Recurat oof1 oo Rined Cotury RSB s e tiTPRAN 1v e R ondi St T B
col ect Qnyain@anoLL ek i NVEQL/ FIRASIPTOHAR0RI AB0BATr 4R Wasngh om

sof tware (Maci ntosh , the LC systemwas controlled by Unipoint software.
For & srmlnl:htlgn%wvéh(tltesznﬁgt)ormﬁlwquermlm@nesmféhq ganae] yprpwla BT é@tlét@ﬂ‘llﬁilaltem

vials usf'o t%ﬁm}eeé %m%gf éqe lgflﬁ)rmslg VIS ?ﬁ)cél arrrgmua@r%ﬁ% seﬁgra&%l f 0- 300

pL, f1 ow’rat ion o rre m n.

%8 0. 001QaddiohOniRtuf/ @[lte@ﬂﬂi‘[ﬁfelyd &ﬁ&iﬂdﬂnﬁ@s @ﬂtHef'g%n&amhﬁbﬂaNI@ Q40Be Bbtained
7.1010. 0-50. 0 .8.0010.0-50.0 10 % resoluti on M5 was perforned
on’ Br ukdFommanihi wepaynds @fﬁ@ftgmﬁﬁlrfe%lﬂﬁ i cqreensoRighagrareprideur ce and

2 B uker Ry A R S R e R R B R an T IBF R were
r ecdi0dedecmperhtuec sahe prosatee wire matalyli,'ﬁ avsuhadl id erbas atatice.citiHT iR tispect r a

were recorded at 250 on.a Bru Avance DPX250 |nstr nment . ut er at ed
di met hylcyﬁlﬁﬁaPBW%?é“?ﬁ%E%’ﬁ Or@@“%b ) iSQpydn SaReS A TR RRF I wias‘ﬁa%%e

ot her wi s@richedut anEL hivd l§éa|t1ﬁ§ %oﬂéﬁﬁoﬂ!ﬁa@ h@Biohdd HoRabr A&t pdaRandndnl ess
not ed ot herwi se. Chem cal sShift values are expressed in ppmvalues relative
t o tetr gmesched &l dnsapprapniateseoupin@tagtnt evchi ase: DAMEOB B $dwingg )abbr evi ati ons or
their conbi nal;uirglglsmore, isoquinolinones of the general formula VIII can be obtained directly
15  from the starting 2-bromobenzoic acids of the general formula II 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 III and amino 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 XI 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 thionyl 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.



20 are used for nultiplicity of NVR signals: s = singlet, d = doublet, t =
triplet, q = quartet, qui = quintet, h = heptet, dd = doubl e doublet, ddd =
doubl e dowbl2e1odasdsset, dt = double triplet, dq = doubl e pguark2069,050137=
triplet of triplets, m= nmultiplet and br = broad or broad singlet.

M crowave experinments were perforned in seal ed process vials or reactors
using an Enrys Synthesizer or Entrys O®9 mi zer EXP from Personal Chem stry
or a Mlestone 25 Mcrosynth instrunment from M | estone. Wen a reaction was

heated in a r@&ﬁ\/@‘iﬁ\i?of mégém%mﬁlal%%r&mé E@t%?cﬁﬁ& QRL & t%?ﬁ‘e next

process step. 2010/ 028655PCT/ DK2009/ 050237 50 Preparation o

i nt er mediocatpesndyoftthegénsrab forhoim bt halegio seladtivdrbraematén tdaetigemahaprefanceul a

XVIII: ano- ( 2- cyano- 3- .uor,0- phen -acetic. acjd ethyl ester. . 5A m xture
o cyandeRTRELET HaETH LS g B tSo e Sistfing Rl S Be suBShea vy

2, 6- di f I \eioebRIQIPhIIEd dahé ehedal FornAdd XMIb) X aREHRAE ASiHiatioh 6ATHRRBAHBulfB2. 5

g, 597 mmol) in dinethyl sulfoxide (120 nL) was stirred at +55C for 16

hour $ ard thouvertianmiehd gencyghfermudd kasshewpdm Sclroge 2vhhosg skilledsingled @it filkd wi t h
conc. adg. 1 wth ¢ ion (. evol uti nd. extrac i hyl acetate
(600" reedianBes it DL Bl e f B G bR bR SR At por at e
to gi ve 1bbitcd 9 ahGads, aropakie apehdsomnhizios, idictdugtlcwascohs Bophdhotsheyangict ot ep

wi t hout further purification, 1H NVR (500 MHz, CDCl3): 1.35 (t,. J=7.0 Hz,
3H), 4. 3hiolsgre spmmersially qrgeadilyavarablgin the ngutgl gr ppythe fegrotopatsd apignicyfermg |
1H), 7. A o J= =13.9 Hz, 1H). 2-Carboxynethyl-6-fl uoro-benzoic
acid. 1 %\&]%qxf?ﬂ?uéhg ah%fg%lagu furic acid (2:1 conc. H2504 in water, 400 m)
and 10yano- ( 2-I€ yiegessaBy, fitthrdori pdisaydn) eracatfocmadodcaat beyperfosied in(the. 0 g, 224

mmol ) was, stirred,at, + C overnight (16 hqurs), The reaction m xture was
pour ed iHPYILPS %:—E. %@?wm&ﬁ@nﬁ%g@%%.o R%E@%#C(S%@‘eﬂ{ NV LB EESOR t h
cool i ng.ofTRGnMy kTN i@ tMegreextracted with ethyl acetate (3 x 500m) and the
conbi ned organic solution was washed with brine, dried over My504 and
evapor at eédeme1gi ve 2040.28 g of crude@droduct that was used in the next
step without further purificatkrog Jbe C%r}{al ytical sanple was prepared by
recrystallisation fyom toluene - g | "atet ate.y 1H-MVR (500 MHz, DWVBO- d6):
3.4 (br, CO2H + H20>§ 3.77 (s,RrQ2 cdq (d, J=7.9 . Hz, 1H), 7.2

(overlapping t (ufire cofd)” 1H), 7iR225 (dd, J=79Q_Hz? J=13.9 Hz, 1H), 12.95
(br, C2H). 51 8-Flu NagchBsrochronaw-l,S-di one.

R9 Q
R10 Br NaH/CuBr raN | X
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R6 R4 R8  NH,
~R1 R9 CO.H R9 CO,R
R7 A 1.30Cl, 2 2
R HN 20 2. X R10 X NaOH R10 XX
-
-
R10 X or N. R11 N< Q
AN XI/EDC/HOBT  R11 Q i
N. R12 O Y R12 O Y
R11 Q IX VIl
R12 0 Y
I



2- Car boxynet hyl- 6-f | uor o- benzoic acid (130 ng, 0.65 mml) in acetyl
chloride (2 m) was heated under mcrowave irradiation at 150C for 10 mn

t hen concwotoai®@esssn vacuo to give 5S5the title product (2e@/pRpo0sl3024ryi el d).
The conpound is hydroscopic and sl owly deconposes back to the starting
diacid in wet solvents or under noisturised atnosphere. 1H NVR (500 MHz,
DVMSO-d6): 4.29 (s, 2H), 7.27 (d, J=7.8&0Hz, 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 foll ow ng honmophthalic
anhydri desnapRre obt ai ned anal ogously by the described above 3-step
procedure from correspondi ng fluorobenzonitriles and ethyl cyanoacetate: o

8-Chloro-is hroman 1, 3-di one. 515%8 D|f|uoro i sochridman- 1, 3- di one.
chroman-1, 3-di Bﬁm q i i . 20

5,8-Di fI
Synt hesi s i.rRal and racem ¢ WO
2010/ 028%75% H/:IDK20009/ 050237

Br,

R8 HN

R12 O Y

I (X'=Me) Xl I

Scheme 3. Synthesis of homophthalic anhydrides

R9 XV 0™\ R9 I R9 CO,H
Na 62% H,SO
R10 F A R10 0] 29Ny R10
\/J%O ~ 160°C
_ 0 —_— E—d
R11 \\N K2003 R11 \\N R11 COZH
R12 DMSO, 100°C R12 R12
X XV / XVi
R9 R9 1. XIV, base
AcClftoluene R10 0 R10 F 2. HCI/AcOH 130°C
_—
reflux e}
R11 R11 CO,Me

R12 O XVl R12 XVl



2 (S)-(-)-2-Methyl-2-propanesul finam de. The title chiral auxiliary was
prepared according to a described procedure for the (R -(+)- enantioner by
D. J. Wi xwendiok286ss5El | man Organi ¢ Synt heses 2005, 82, 1P¢T/DK2009/050237
(S)-2-Methyl -2-propanesul finic acid 1-cycl opropyl - et hyl i deneam de. The
title conpound was prepared according to a general procedure described by
G Liu, D.A Cogan, T.D. Omens, T.P. ®ang, and J. A Ellman J. Og. Chem
1999, 64, 1278: A m xture of 10cycl opr opanecar boxal dehyde (35.0 g, 0.5

mol ) , serdmihyl - rglg'opanesul finic acid 1- cycl opropyl -net hyl i deneam de (30
g, 0.25 nol) and &hhywirous CuSO4R6120 g, 0.75 nol) in CH2C12 (1RPO0 ni) was

stirred at room t epekailrer e P . The reaction mxtureRyvas fiRktered
and evapgpated to _glthe titl npund (38 g, y| el d 95% was used

in thg next step mi-thp rtFﬁ’er UI‘AIfIC(a :

(S)- Z-mﬁpr opan&surlm‘l ni ¢ "ei_dNH R10 NH R4
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obt ai ned*¥¥cording to a geﬁé‘r al T deSer be cedure for 1,2-
20st er eosel ective additionygf dF'ganonetal | |>& reagents mriuhbo ayl imnes by

D.A. Cogan, G LiuRa. A EI I man, Tetrahedron 1999, 55XX8883. Procedure A:
To anhydrous |iRAum cid ori de (1 7 9, 40 mol) THF (20 mM) was added under
nitrogen foll owed sI Qw addition of i-PrMgCl (22 nL, 2 MifHf THF) and the

obt ai ned m xt ure7 sgirred at r.t. overnight. ‘ghé( ar i~ Mgd . Li C1
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WO 2010/ 028655PCT/ DK2009/ 050237 53 at OC and stirring continued for 2
hours. The obtained Gignard reagent was added to a sol ution of

(S) - 2- metwpl2oyqsapanesul finic acid 1-cycl opropyl - net hy lpcadeneaside23¢2. 5 g,
14 mol) in CH2C12 (60 nL) at -48C. The m xture was stirred at -48C for 5
hours and then at room tenperature overni ght. The reaction m xture was
guenched by addition of aq. sat. 5 NHA421L (50 nlL) and extracted with
CH2C12(3x100 nmL). The comnbi ned organic solution was dried (Na2SO4) and
evapor at eecheth®s gi ve a crude m xture, which was purified by col um

chr omat ogr aphy Lon Silica gel (EtOAc/ pgd eum et her = 1/10jg The obt ai ned

m xture of_, i apt ef é0| SOMErs was rgsol yedl by SFC to gi vgy

(S, S)-lsorrer e nmjor™prodict 9, yield/37.5% a eYtitle
(SR -isong ((6 g ylPeridde 4. 0%, Eggedure B: Alge Y, to a
suspensi on of 3. 4 g, 0.55 nol) mL of anhydrous J ¥50C a

12
sol ution of 1-BFfore-3-fl uor obenzene (8910 g9, 0.50 nol )y was added dropwi se.
The m xture was stirred for 2 hours at +SOC and then it wa added dr opwi se
to a solution of (S)-2-nethyl-2-propanesulfinic acid
1-cycl opropyl - et hyl i deneam de (78.0 g 0 46 nmol) in 100 of THF at
50-60C and sgéreegh for 2 hours \q onched with ag. ®at sr NHAC1 (100
15m ), waber he bod, krhsobd d ard f i \t 6
extracted 600 L) ane—evapor at ed vacuo. The
resi due mas §f ygtall i z@dCfrOﬁm X P‘m of BPRA: acetrir®
ether (1:1, OzOorrL)v at -20C to girde 80 yg of “tWStitle (S,
whi t e powdernx x66% yi el d, de 100%,ggcording to chiral
400 MHz, TMB=0 ppm): \X.34-7.28 (m 1H), 7.16-7.12 (
1H), 3.68 (dd, J=208. Hz, 3.2 Hz, 1H), 3.52 (s,/1H), 1.42 (s, 9H),
1.15-1.08 (m 1|—|)ED 75 (m 1H), 0.69- 0.61 (rﬁl[cC)gH) 0.55-0.46 (m
1H), 0.28-0.21 C_(HS FYC H2N o Xantohos
(9-(H-gc Q/cl opr opyl - C( t hyl am ne hydrochl oride To a
saturated solution of HC1L in anhyg
(S)-2-nethyl -2-propanesul finic 25 &ctrd,-R
[ (S)-cycl opropyl -(3-fl uoro-phenyl )z nep,tpyl])
at 0C. After stirring at r.t. for 1Rhour
evaporated in vacuo. The resi dueRRaswas
and dried in vacuo to give 56 g of @ i 1 e conpound as axankmote solid,
yield 93% ee 100% according to 8Hirgl H » [a]20,D = + 52.69 (c = 10
ng/ mL, CH3OH). 1H NMR (CD30D, 400 MHR12 AVS=20): 7.44-7.39 (m 1H), WO
2010/ 028655PCT/ DK2009/ 050237 54 7. 2R=gh 19 (m 2H), 7.12-7.07 (m 1H), 3.56
(d, J= 10.0 Hz, 1H), 1.37-1.28 (m 1H), 0.78- 0.75 (m 1H), 0.61-0.55 (m
2H), 0.39-0.36 (m 1H). F HC H2N
(R -(-)-C CCycl opropyl - C (3-fl uoro-phenyl)]-nethyl am ne hydrochl ori de.

)z icsorver as a
PLC. xxbH NVR ( CDC13,
2H), 7.00-6.96 (m

-am de (80 g, @: D was added
t he reaction o as
wi t h anhydr owshet hew, (2x100 m)




5The title conpound was prepared according to the above identical procedure
from(S)-2- nethyl-2-propanesulfinic acid

[ (R) - cyclwpnopyi2sds3- f | uor o- phenyl) - net hyl ] - ami de (0. 16gpc@mi2omnisp23r0 gi ve
0.116 g of the title conpound as a white solid. [a]20,D = -49.18 (c = 10
mg/ m., CH3OH), ee 100% 1H NWR (CD30D, 400 MHz, TM5=0): identical with (S)-
enantioner. 10 The foll ow ng enantionesdi cally pure am ne hydrochl ori des
wer e obtai ned anal ogously in three-step procedure starting from

condensat §semet t he correspondi ng al dehyde with chiral auxiliary,

stereosel ctive Gignard addition where the m xture of diastereoisoners was
resol ved either by recrystallisation Qr)élﬁg;'fgpronat ogr aphy (SFC or col um)
and the maj ogg 15(S, S) - di ast er eoi soner \wag finally convertedsto a chiral

ani ne wikB. HCl. - StpuctameckdCl sal t )ReChéni cal nane i ai 29, DL (10ng/ ml) MeOH

ee (chiral 1- 1MeRMR ( CD36D, NH2 \C- ((S) - C 95.4
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Alternatively, compounds of the general formula I can be prepared starting from
substituted homophthalic anhydrides of the general formula XVIII as shown in Scheme 4.

5  Homophthalic anhydrides are either commercially available or can be prepared as shown in
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Scheme 3 starting from corresponding fluorobenzonitriles or fluorobenzoates of the general
formula XIII and XVII, 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.
The coupling products are hydrolyzed in the presence of strong acids such as sulfuric or
hydrochloric 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
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,
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 XXII, which undergo further acylation reaction with the formation of
ketene-aminals of the general formula XXIII. Further heating at higher temperature such as at
+150°C leads to the rearrangement with the formation of amides of the general formula XIV.
Compounds of the general formula XXIII 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
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
e.g. by a reductive 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 formula I by condensation with appropriate
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imidoyl chlorides of the general formula XXVII which are readily available from
corresponding amide of the general formula XXVI, which are easily prepared by well-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.
5 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.; Bartoletti, I.; Heck, R. F. J. 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-

10 acids of the general formula XXVIII 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 isoquinolinones of the formula XXIX. They are regioselectively brominated
with N-bromosuccinimide with formation of bromides of the general formula XXX. The

15  aminocarbonylation reaction with bromides of the general formula XXX in the presence of
amines of the general formula XI 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 I where X is Me.

20  Alternatively, carbonylation reaction in the presence of alcohols such as benzyl 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 XI as
described above (see scheme I).

25 Alternatively, homophthalic anhydrides of the general formula XVIII are converted
into 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

30  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



100 7.45-7.41 (m 2H), 7.18-
2.89-2.81 (m 1H), 2.28-2.21
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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.

where 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 prepared by substitution of a leaving
group (LG) with fluoride-18 anions as shown in scheme 8.

Scheme 9

R6 R4

R6 R4

LG

R30 R7

Q
—_—

_R1
R7 A
R8 HN.__O
R9
R10 X
N\
R11 NH,
R12 O

XXXIV

10

R12 O

~R1
0
R8 HN O
R9
R10 N X
N<
R11 I}IH
R30
Ib

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.



1H C[(S)-CG +27.22 >99 7.41-7.32 (m 2H), 7.25 F ,10 Cyclobu 1-C  (m
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Scheme 10
R5

R5

R6

R7

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

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

R5
Scheme 11 R6 R4
.R1
R7 A
R9 Br R8  HN_
10 XI, "CO R9 110//0
R X Pd[OAC], 10
N Xantphos =
R11 ‘(IQ _— N.
R120 Y R11 Q
R120 Y

XXX
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
formula XTI under an atmosphere of carbon-11 monoxide promoted by a catalyst, for example

10 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 Sciex API 150EX analytical LC/MS system equipped with Applied Biosystems
API150EX single qaudrupole mass spectrometer and atmospheric pressure photo ionisation
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 215 autosampler and Gilson 864
degasser controlled by Analyst Software. Column: 30 X 4.6 mm Waters Symmetry C18
column with 3.5 um particle size; Injection Volume: 15 uL; Column temperature: 60°C;

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



met hyl am ne (m 5H) NH2 | (5)-1-(4-Fluoro- +14.83 98.7 7.53-7.50 (m
2H), 7.24- | phenyl)- 7.19 (m 2H), 4.21 (dd, J = F
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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 flow rate of 3.3

mL/minute. The retention times (tr) 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 pumps (3X), Shimadzu SPD-M20A photodiode array detector, Polymer Labs
PL-ELS 2100 - low temperature Evaporative Light Scattering Detector (ELSD), Shimadzu
SCL10A VP system controller, Gilson 215 autosampler and Gilson 864 degasser controlled

10 by Analyst Software. Column: Symmetry C18 3.5 um, 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 (tr) 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 min 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 system
equipped with Gilson 333 and 334 pumps, Shimadzu LC10ADvp pump, Gilson UV/VIS 155
UV detector, Gilson 233 XL 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
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Masschrom software (Macintosh PC), the LC system was controlled by Unipoint software.
For a small scale (<20 mg) purification fractions were collected in 4 ml vials using Symmetry
C18 5 um, 10 x 50 mm column, injection volume of 0-300 pL, flow rate of 5.7 ml/min and

duration of 8 min. Gradient:

Time, min.  %B

0.00 10.0-50.0 (variable, depending on the sample)
7.00 100.0

7.10 10.0-50.0

8.00 10.0-50.0

LC- High resolution MS was performed on Bruker Daltonics micrOTOF instrument
with electrospray ion source and time-of-flight mass detector.

"H NMR spectra were recorded at 500.13 MHz on a Bruker Avance DRX-500
instrument at T=303.3 K. °C NMR and "’F NMR were recorded on the same instrument.
Variable temperature '"H NMR spectra were recorded at 250 MHz on a Bruker Avance DPX-
250 instrument. Deuterated dimethyl sulfoxide (DMSO-dg, 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
are used for multiplicity of NMR signals: s = singlet, d = doublet, t = triplet, q = quartet, qui
= quintet, h = heptet, dd = double doublet, ddd = double double doublet, dt = double triplet,
dq = double quartet, 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
Microsynth instrument from Milestone. When a reaction was heated in a microwave

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



7.14 (m 2H), 3.56 (d, J= (4-fluoro- 10.0 Hz, 1H), 1.40-1.31 phenyl)]-
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Preparation of intermediates

Synthesis of homophthalic anhydrides of the general formula XVIII:

Cyano-(2-cyano-3-fluoro-phenyl)-acetic acid ethyl ester.
5 A mixture of cyanoacetic acid ethyl ester (26.7 mL, 251 mmol), 2,6-difluorobenzonitrile

(33.2 g, 239 mmol) and potassium carbonate (82.5 g, 597 mmol) 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. HCI with caution (CO; evolution) and extracted with ethyl acetate
(600 ml). 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, CDCls): 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, J=7.9 Hz, J=13.9 Hz, 1H).

CO,H

CO,H

F
2-Carboxymethyl-6-fluoro-benzoic acid.

15 A mixture of 62% sulfuric acid (2:1 conc. H,SO4 in water, 400 ml) and cyano-(2-cyano-3-
fluoro-phenyl)-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 aq. 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 MgSO, 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-de): 3.4 (br, CO,H + H,0), 3.77 (s, 2H), 7.17 (d, J=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).



56 21((S)-1-Phenyl - propyl carbanoyl) - et hyl rbenzoic acid. A m xture of
honmopht hal i ¢ anhydride (810 ng, 5 mmol) and (S)-(-)-1-phenyl propyl am ne
(676 ng, wormmlopséss acetonitrile (15 m) was heat ed undeCcTmI0GVWEUVE7
irradiation at +150C 5for 15 min. Wiite precipitate was coll ected by
filtration, washed with heptane and dried in vacuo to give pure title
conpound in 72%vyield (1.0659). Altermatively, to a stirred solution of
honopht hal i ¢ anhydride (16.214 g, 0.1 nol) in acetonitrile (100 m)
(S-(-)- ropylam ne (13.83 g, 0.102 nol) was added dropw se

(exot her reaftion) and the obtained reaction m xture was refluxed for 5
mn. It wassaltdwed to cool and the product was 10i solated by filtration as
above to 've 23.4 g of colourless solid, 79%yvyield. LC-Ms (nfz) 298.5
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t enperature and % iet products \lé\{ere i sol ated by extraction ar fllﬁirat j.on and
used i n TREMAES bagkdpdhqpipige diaclt npest splyppts Pﬁ’éﬁ! e foigpyised atmosphere

2- S f I o) I r -fihuoro-b
enzor ¢ Ba i O R S s R SobT by B PRETNE o o) 2.2 k)
tR = 1. Hz, 11H NER(dt500.MVHz, -=BBOIEB) : 0.35 (m 1H), 0.39 (m 1H), 0.5 (m
2H), 1.12 (m 1H), 3.68 & 3.74 (two d of AB system J= 15.2 Hz, 2H, CH2),
4.25 (t, J= 8.5 Hz, 1H), 7.05 (dt, J=2.2, 8.05 Hz, 1H), 7.13 (d, J= 8.1 Hz,

1H) OI 3 1"%5?7%) ﬁéwﬁ@ho%ﬁ};hthﬁh@ én}(y@hdés!'evere%bﬂagnefdrﬂnal%'g%uslﬁ b bheldscrdied@bdvdiz, 1H,

N
2?{[(8)3-@%10&@@@% {fipgr ¢drm@p@dmﬂmr9>bmommlps:mbﬁhaiwwnm@thw) 6-f | uor o- be
nzoi c aci g, Mg (mz) 360.2 (MH+); tR = 1.31.

Cl 0]

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

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

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

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



2-Chl oro-61((S)-1-phenyl - propyl car banoyl) - net hyl rbenzoic acid. 10 LC M5
(mz) 332.2 (MH); tR =1.19. 1H NWR (500 MHz, DVMBO-d6): 0.84 (t, J=7.3 Hz,
3H), 1.68v0Oquionkedss J=7.3 Hz, 2H), 3.54 & 3.61 (two d oPcABKRYsIEM37J=15. 3
Hz, 2H, CH2), 4.67 (g, J=7.5 Hz, 1H), 7.19-7.4 (m 8H), 8.48 (d, J=8.3 Hz,
1H, NH), 13.64 (br., CQ2H). 58

2- W5) - Cycl opr opyl - phenyl - net hyl ) - car bagmoyl r net hyl } - 6-f | uor o- benzoi ¢ aci d.
LCMs (mlz) 328.4 (M#); tR=1.12. 5

2-({[(S)- Q/Qbopr opy!l - (3-fl uoro-phenyl ) - net hyl r car banoyl1}-net hyl )-4, 6-difl uo
r o- benzoi i d.

2-({[(S)-ycTam,opyl - (3-fl uoro-phenyl)-nethylrcarbanoyl}-methyl)-3,6-difluo
ro- benzoicl acid. WO 2010/ 028655PCT/ DK2009/ 050237 59

2-({[(S)- Q/cl obut yl - (3-f 1 uor o- phenyl ) - net hyl r car banoy1} - net hyl ) - 6 i odo- benz
oi ¢ aci d¥ S;)ﬂ?tﬂ@ 261F0B@1¢pldﬁn@rsldéf t he gener al fornula XXI Il

54- Acet y ropyl a chr.one!

21 (9 e AL REETR P BRb AR B AR TE R a6 @ﬁ?
anhydri cbaaﬁtaﬁnéﬂ@y,D anweN, MNddi ABtiRyARol-aoRy sidide 10080sngk7was heated at
gentle reflux (Tmax = +124C) for 7 mn and evaporated in vacuo at +50C to

givedthe title conpound as a yellowbrown solid (11.1 g, purity 98% by
NWVR) . LC—I\/Bo(rﬂZ) 322.3 (M#); tR = 1.72. 1H 10NWR (500 MHz, DMSO-d6): 0.89

(t, J=7. ', 3H) 1.86-1.97 (m 2H), 2.56 (s, 3H, 4.95 (q, J= 7.1 Hz, 1H,
CH-NH) ﬁ .5 Hz, 1H), 7.29 (unres. m 1H), 7.36-7.41 (unres m,
7.71 Hle) 775(d J=8.3 Hz, 1H), 7.98 (d, J=7.8 Hz,

H) 11. 53 . 13C APT NMR (125 MHz, DMBO- d6,
6( DVSO- d6Y Meahrl 5mlfypanfwlﬁ@0(aea436-cy repylepphylidgneaide. crg) | 57,01 (CH),

2 SR yod e R p iR 2053, G0 27 8
Cogan, T.D. Owens, T.P. Tang, and J.A. Ellman J. Org. Chem. 1999, 64, 1278: A mixture of
10 cyclopropanecarboxaldehyde (35.0 g, 0.5 mol), 2-methyl-2-propanesulfinic acid 1-
cyclopropyl-methylideneamide (30 g, 0.25 mol) and anhydrous CuSO4 (120 g, 0.75 mol) in
CH,Cl, (1500 mL) was stirred at room temperature overnight. The reaction mixture was
filtered and evaporated to give the title compound (39 g, yield 95%), which was used in the

next step without further purification.
: F F
O E O
Il : Il
S A .S
» N RS N

(S,9) (S,;R)

15

(8)-2-Methyl-2-propanesulfinic acid [(S)-cyclopropyl-(3-fluoro-phenyl)-methyl]-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 procedure for 1,2-

20  stercoselective addition of organometallic reagents to sulfinyl imines by D.A. Cogan, G. Liu,
J.A. Ellman, Tetrahedron 1999, 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-PrMgCl (22 mL, 2 M in THF) and the obtained
mixture was stirred at r.t. overnight. The obtained i-PrMgCl1-LiCl solution was added

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



158.51 (O, 160.55 (O, 194.82 (C, MeQD). WO 2010/ 028655PCT/ DK2009/ 050237
60 A m xture of 2-({[(S)-cycl opropyl-(3-fluoro-phenyl)-nethyl]-carbanoyl f

- met hyl ) -wef2bianesssbenzoi c acid (12.92 g, 37.41 nmmol ) amrdtaaebesosexshydri de
(100 m., 1 nol) was stirred at +65C for 20 hours and evaporated in vacuo
(65C, 10 nbar, 2 hours) to give the title conmpound as a thick brown oil,
whi ch was used in the next step withow3 purification (14.30 5g, yield
103.5% purity 95% according to 1HNW). LCMs (nfz) 370.1 (MH); tR =

1.65. 1K, Q)'Waﬁégtgnwg‘%ont%@f&ﬁ) hofts. %e%b@a?ne@r@n%rﬁ)rd reggéﬂ vafadddd 1o al 41 (m
30 (1 0.7 He,

1H), 2.53 (s, (unres. 1 = 8.3,
1H, 7. 1821“@1% of §S)1=2-meghy1 8- Iﬁblza,neilﬂlﬁmcﬁc@i?l (:xztlopwnﬁ rﬁethbzhdenbamlde (B5()141=7. 8
|(_Ié’ ‘%H)7 2C£a|_ﬁ%0 % at -48°C! TZ[C m1x‘&1ré was s%rrHZd "at -4?900 for ; h(gums an(!l_Qhen a’g' 3

4- Acet ylrosm{t% rafYE bR %Mﬂ Tﬁéréabu&{ ﬁnﬂﬂ@ﬂzyg{s)qil@ﬁéﬂéﬁ ok adHitieh v8ad.|dEr 0- i sochr
omen- 1- one. -M5 (mz) 384.4

| - 8- hl dw@z((s@mapa@www oy ﬁéhﬂhd}xwé)dnh} Sihewombined orgamc solution was

152-Chl o ( n D 1 |d(114g)
and acetcl{r%:edgNhﬁlsgﬂ 3na ?\'53% yr%tﬁd twegfR ?@”%}QPQ%%EHXV% &)'by Cg% evapor at ed
to give chdbor@ograply &i 6ivita g¢1l(E((prétyolaan 9% aaciy) dThbgoHtﬁnad—lnM\viE%)e ofLC- VS
(mz) 355.2 (MH); tR = 1,82. Anal ytlcaIIK@pure sanpl e was prepared g
recryst afllqlﬁt@a@ﬁ@ﬁeré /a5 rgsplyiel By SHC Breiviofe Hletd Sy ogieyas theendjpr redesb fbdund

i tracion T ohr SN SO REAM AR MR (500 Wz DMBO-46) -
0. 880(t ,Prdecluse ]BizAlt&hht,wely,@Qa(smpeﬁslﬂ)n oPMg ((3.4 3855 Mol mLIf anBydrays 1H,
?r;]'_ NZ')H) T &{0"{%& fkiphetigbrorgipg ﬂn&éro oY b BeimpreRabb BBy 61
4- Acet yI Tl xRire G LOREPRY b-1RDAN L50RE byd e MWArddld $8pRise30GRERMBRI - one.
(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. NH4Cl1 (100
15  ml), water (300 mL), filtered, and the both solid and filtrate were extracted 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 (CDCls;, 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, J =
20 8.8 Hz, 3.2 Hz, 1H), 3.52 (s, 1H), 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).

©/F
HOl HNT

(S)-(+)-C-[C-Cyclopropyl-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,D =+
52.69 (¢ = 10 mg/mL, CH;0H). '"H NMR (CD;0D, 400 MHz, TMS=0): 7.44-7.39 (m, 1H),



LC-M5 (nmfz) 352.6 (MH); tR = 1.62. 1H NWR (500 MHz, DMSO d6): 0.48 (m
2H), 0.54 (m 1H), 0.64 (m 1H), 1.39 (m 1H), 2.53 (s, 3H), 4.39 (t
(unres. owp,20lokdesess. 04 (dd, J = 8.2, 510.8 Hz, 1H), 7.3pCT/pKbedd/Botdz, 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 H I

4- Acetyl -3-{[(S)-cycl obutyl -(3-fl uoro-yhenyl ) -net hyl ram no} - 8-i odo-i sochrom
en-l-one. 0 CN--X /CO H (2-0xo-pyrrolidin-1-A-acetic acid. A m xture of

2- pyrrol#ﬁ’?’?%((% Qfl)n?‘lz 367?@&?{)%“5%(:}13% Q@Q)%{M}E} |1137]1§85ng 11BLlgggmmol) in
THF (75 M) was Stifred until gaS evol ution cease S tert- But yl

2- brormaﬂ:éiémel}()élo/ﬁs -0 5 (B HINBBY-Ons(naddBd and sti rred at r.t. overnight
then partitioned between water (200 m) 15and ethyl acetate (200 nl) to
gi ve internmediatey?Z- (oxo-pyrrolidin-1-yl)-acetic acid tert-butyl ester (5.8
g). It was di 8§ ed in acetic acid (40 mM ) and conc. aqg. HC1L (6 m) wth
gas evol ution opserved. After stirring at r.t. for 2 hours it was

evapor at ed and tecrystallized fromtoluene/ethanol to give 2.58 g of the
title cdﬂ@jomh'& (6Q% vyi el d) 1H NI\/R (500 MHz, DMSO-d6): 1.95 (quintet, J=
7.7 Hz, 2.24 (t, J= 338(m overal apping with 20H20

(2313 /5028@5@ &%g%ﬂ(fzya g—?é é’gfb;o 2261{)}?) /- metﬂ;ﬁgmzne\ﬁ?dmchlonde

1- { 238- Fheaitle-cbngpoandwag ﬁx)epﬁrephwdimgn@mﬁlahmmﬂ):nﬁddl psochrofem @32k - 2- oxo-

S

et hyl } - rolidin-2- :ne sol ution 0X yrro cetlc

acid (1. 18%{1 % -REPPEnSHHINyC ?“ﬁg i(?{é CéfF]é’HTOQVb&t flagye- r§1 ﬁ tf)yﬁii)%dw(oé 2dk% de
0.95 ni 1 drop), were add gas evoI ution

f)bser vednmﬂgtt%gl@tq 131r6. el tgwﬁﬂe Pompwndlaswne S??gi lgdr oDG RES) 8 1< pHlny! -

(200 i ERTGCHITS! Y fhstndr PG fp Rap pafhe, Syl AW e et -

t ovegrnamghﬁer It was partitioned between m xture of 0.2 Mag. HCL (100
) brlne(loo m ) and ethyl acetate (250 m),
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 diastereoisomers was
resolved either by recrystallisation or by chromatography (SFC or column) and the major

15  (S,S)-diastereoisomer was finally converted to a chiral amine with HCI.

Structure (HCI | Chemical name s "H NMR
salt) =) % = E 5| (CD:0D, 400 MH2)
& Eg s
BT 8=
NH, C-((S)-C- +17.57 |95.4 |7.37-7.31 (m, 5H), 4.12 (d,
Cyclobutyl-C- 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, C-[(S)-C- +19.45 | 100 | 7.48-7.44 (m, 1H), 7.24-
Fo)ﬂ Cyclobutyl-C-(3- 7.15 (m, 3H), 4.26 (d, J =
fluoro-phenyl)]- 10.4 Hz, 1H), 2.87-2.84
methylamine (m, 1H), 2.25-2.24 (m,
1H), 2.05-1.76 (m, 5H).




10 washed with water and evaporated to give 1.89 g of crude title conpound
used in the next step without further purification. 1H NVR (500 IHz,

DVSO- d6, welemimssssesonances): 4.51 & 4.58 (two d of ABpsyair20v/ebe6. 3 Hz,
N CH2-00), 4.99 (g, J= 7.5 Hz, 1H, CHNH), 11.31 (d, J= 7.9 Hz, 1H NH). O
HI 15

112-(3-{[(S) - Cycl opropyl - (3-fl uoro-pheytyl ) - net hyl ram no}-8-fl uoro-I-oxo-1H
i sochronen4-yl)-2-oxo-ethyli-pyrrolidin-2-one. The title conpound was

pr epar eq—anat ogMJST Y[ anydepEr 1 11 ed [0y 4fgasi §hT PHaG00E & 'yz M738021 LG M5
(mz) 4%3.3 . tR Q?f 48. WD |2010/ 028655PCT/ DK200§?05}§2 7 63
1-(2-01((S clo PG clphenyC«(#etlhyl ) - am nor 81 711dgnp2H),ek22 k/i=so¢hr omen- 4

0
-y1}-2- |axo=€ethyl ) - Fﬁ%orlol g%‘ (%ﬁ) ; The fit | e 3?8wzgqg[)%§%g'r§eiﬁgr (;d
(

:

anal ogoysly. LC M5 tR¥ 1.4
142- 0x0-211- ox0- 3- ((ShedyRhgry! - priopyl am no) - 1Hhspghipowens il ret hyl } - pyrr

olidin-2- one.
1H), 2.05-1.71 (m, 5H).

NH, C-/(S)-C- +44.26 | 96 7.50-7.32 (m, 3H), 3.62 (d,
Fm Cyclopropyl-C- J=10.4 Hz, 1H), 1.38 (m,
F (3,4-difluoro- 1H), 0.86 (m, 1H), 0.68 (m,

phenyl)]- 1H), 0.62 (m, 1H), 0.45 (m,
methylamine 1H)

NH 12722 |>99 | 7.41-7.32 (m, 2H), 7.25

; C-[(S)-C-
D)\Q Cyclobutyl-C- (m, 1H), 4.26 (d,J=10.4
F

-n

(3,4-difluoro- Hz, 1H), 2.48 (m, 1H),
phenyl)]- 2.24 (m, 1H), 2.05-1.72
methylamine (m, 5H)
N (S)-1-(4-Fluoro- | +14.83 [98.7 | 7.53-7.50 (m, 2H), 7.24-
/@/'v phenyl)- 7.19 (m, 2H), 4.21 (dd, J =
" propylamine 9.2 Hz, 5.6 Hz, 1H), 2.13-
1.91 (m, 2H), 0.89 (t,J =
7.2 Hz, 3H).
NH, C-[(S)-C- +47.25 198.9 |7.50-7.46 (m, 2H), 7.19-
m Cyclopropyl-C- 7.14 (m, 2H), 3.56 (d, J =
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:



The title conmpound was prepared anal ogously. LC-M5 (nfz) 405.6 (MH); tR =
1.47. 10 Hydrolysis of conmpounds of the general formula XXIIIl into
conpoundswofwtiomesgsner al formul a XXV: PCT/DK2009/050237
2-(1-{[(S)-Cycl opropyl -(3-fl uoro-phenyl)-net hyl rcar banoyl} - 2- oxo- propyl) - 6-
fl uorobenzoic acid. 154-Acetyl-3 -

{[(S)-cycl opropyl -(3-fl uoro-phenyl) - nedéhyl ] - am nof

- 8-fluoro-2-benzopyran-1- one (14.30 g, 38.72 mvol) was dissolved in a

m xture agf~tetrahydrofuran (50 nL) and nmethanol (50 nmL) and placed on an
ice/wateth stirring. NaOH (1 Min H20, 100 mM) was added and
stirringsontynated for 1 hour. The cold bath renoved and the m xture was
allowed to wvatmto r.t. (200 during 1 hour. The reaction m xture was
poored into iCe¢water WO 2010/ 028655PCT1DK20091050237 64 mi xture (200 g +
200 M), followed by slow addition of 2 Maq. HC1 (200 nL) and extracted
w th ethyl gfate (200 nmL), washed with sat. agq. NaCl, dried (Na2SO»4),
filtered and gyapowated to give the title conpound (14.65 g, yield 97.7%
as a pale brownf[foam The crude product was used in the next step w thout
further purific@tion LC—NB (mz) 388.3 5 (Mt); tR = 1.2.1H NWR (500 Mz,
DVBO- d6) orrers i ast.ereqgi soners. The foll ow ng
conpoundsl Gt 5 bGarant SRR p Y B il

2- (1- { [ (Bhmifned SHenydphlhdtit bilgs d@rd@ myﬁli mlimj %?@?V%herﬁdﬁ&ﬁyl%ﬁi@yl) 6- f

| uor o-benzoic acid. LC M5 ( rﬂzzj aﬁg{ tR =
2-(1- {[((376mﬁeﬁ@bmlylm@®mﬁmtutﬁr S5 pile ivph Nieated wder suebwavpy tadptionat prBBEL) - 6- |

d f d
o BEn 1 ARk APEIED 2 SPUSSEP TP SR LS

above f araca@fmgiwgﬁre@lﬁle@eﬁ@barhd fnom2vk 1065 gh utlteaﬁauhelgh@ra {tergdebRitivh e
(150C, 15 mn)_ and they are usually hydrolyzed to caonpounds of the general

f or nul a OkRoMeIPhhalie athydride (1w 14ri Oclhaph dp é‘%qt%ftrﬂ%ﬂ 004w 6§ )tlmo 20 exanpl es
of - COMPYHRAS AR MnhE(19 3488 0PRLMb 1) WAL AU J58E2 R R A0R L8RP a8

obtained reaction mixture was refluxed for 5 min. It was allowed to cool and the product was

10  isolated by filtration 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-de): 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, 1H, NH).

15
The following compounds were obtained analogously from corresponding homophthalic
anhydrides and amines of the general formula XVIII and XI, respectively. The reactions were
usually 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 0]
2-({[(S)-Cyclopropyl-(3-fluoro-phenyl)-methyl]-carbamoyl}-methyl)-6-fluoro-benzoic acid.



0 3-Met hyl - 1- oxo- 1H i sochr onene- 4- car boxyl i c acid

((S)-1-phenyl -propyl)-am de. The title conpound was purified by flash

chr omat ogwepbyw/mssssSi 02. LC-Ms (nfz) 322.1 (MH); tR = 1peT/mnkdodddRo13500 MHz,
CDC13): 1.03 (t, J=7.3 Hz, 3H), 1.91-2.06 (conplex 5 m 2H CH2), 2.19 (s,
3H), 5.11 (q, 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, J= 7.9 Hz, 1H), 7.95 (d, J= 7.8 Hz, 1H)
1H NWR (500 MHz, DMSO-d6): 0.92 (t, J= 7.3 Hz, 3H), 1.76 (m 2H), 2.18 (s,
~;>H2312 4t 9L3Cﬁ\@ls 5&;%5*3@6 WMHH)")U} —ﬁf@jﬁﬁﬂ{f{ﬁ@bo @Jﬁ){z IYM§8> &65 0335-3m71}k120 3@H)

NH) . 1o’(m eHa OJS’(mUZ)Hb-1312r(m nﬁ) 3,6%KR03. Iﬂ—l(uwathﬁ@l}smem- Lcatfbam sz @le);l

[(S)-cyc opyl = (3- y ) The t und was
purifi ecfl %@{tff‘éﬁ(@h %ﬁ%@@iﬁﬁ% g‘a%%lﬁglédfﬂdcﬂﬁ) @%éﬂi Ji??m ’t R =
1. 39. - 0381441 18), -71423@@1314) R6ORY| ey baDpL) NIyt 448nZ00sHRCT d.

2010/ 0286 5PCT1DK20091 237 '66 A seal ed m xture of

2-R(S)-1-ph | - propyl car banoyl) - et hyl | - benzoi ¢ acid (409 ng, 1.38 mmol),
pr opi oni c dri (10 M) and 4-N, N-di net hyl am nopyridine (15 ng) was
heated u N ve irradiation at 150C for 20 mn and partitioned
between 1M HC1 €50 ml) and ethyl acetate (100 nl). The organic |ayer was
washed with sat™ae NaHCOB (2x50 m) 5and brine and concentrated in vacuo.
To the obtained residue nethanol (25 ml) tetrahydrofurane (25 m) and 2M
aq. NaCOH (5Q was added and stirred at r.t. for 1 hour. The organic

vol atil es we i
HCL. The crud& ti)l e product (495 ng) was separated by extraction with

et hyl: acetater(150 m ) and used in the next step w thout further
purlélcatlon 1H NVR (500 MHz, DVBO- d6 a mxture 100of tautonmers and

di ast er ebl{EEmsprslobrk 8@@%@%#&@%%5%9)4} Bt neduamabdgeasci

2- Fl uor o- 612- oxo- 14(S) - 1- phenyl - ropylcarbanoyl) propyl rbenzoi c aci d.

15LC- M5 {GrMS (1853 360. 2!@456) RR B 1. 17.

2-(1-{[(S)-Cycl opropyl -(3-fl uoro-phenyl ) -net hyl rcar banoy1} - 2- oxo- pr opyl) - 4,

6-di fl uopgbenzoic acid. 20 LCM (nfz) 406.7 (MH#); tR = 1.3. Synthesis of
corrpound the general formula XXXII1 (schene 7):

HN. _O

OH

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

10  LC-MS (n/z) 332.2 (MH"); tg = 1.19. "H NMR (500 MHz, DMSO-d): 0.84 (t, J=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

Cl O

2-Chloro-6-({[(S)-cyclopropyl-(3-fluoro-phenyl)-methyl]-carbamoyl}-methyl)-benzoic acid.
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2- Am no- 3- net hyl - 1- oxo- 1, 2- di hydr o-i soqui nol i ne- 4-car boxylic acid
((S)-1-phwoybrognegyl) - am de. A sol ution of PCT/DK2009/050237
4-acetyl-3-((S)-1-phenyl - propyl am no) - 2- benzopyr an- 1-one (4.330 g, 13.47
5mmol) and tert-butyl carbazate (1.959 g, 14.82 mml) in acetonitrile (20
m.) was heated under m crowave irradi a8 on at 140C for 30 mn. LC- M5 the
formation of the internediate

[ 3-met hyl _- oxo-4- ((S)-1-phenyl - propyl carbanpyl) - 1Hi soqui nol i n-2-y1] - car ba
mc acid tbut ester as a major conponent (tR=1.36, W 60% ELSD 95%).
Then it Wa ated under mcrowave irradiation at 180C for total of 30 mn
(cauti on: COZ gas formation; the reaction 10 m xture was cool ed

aut omat i caIIy Be tinmes then the excess OC2 was rel eased by puncture
before heating c¢ontinued to keep the pressure below the maximumlimt of 20
bar). Afte ling, the excess CO2 was carefully renoved by puncture with
needle, th gptl e shaking, then with stirring, then under sonication
(caution: veary intensive gas evolution). White precipitate forned, which
was filtered, washed with acetonitrile and water to give pure 15title
conpound (3. 07 g Yield = 67.9%9. LCM5 (mMz) 336.6 (MH); tR = 1.04. 1H
NVR (25Q- mMNBD- &p5am PRy 1106- ﬁorbtbeanZa&dHZ Me of Et),
1.7-1.96 W) d| asteréej/%topl CDCHZ oféyE'p 5} ﬁ (s, 3H, M), 5.0 (q
(unres. dtvs Mg@gg(Mﬁ‘QTg.—]ﬂ, 12LH, CH-NH) 5.82 (br. s, 2H NH2), 7.27
(tm J(0=6.7 : : 7.32-7.49 (m 6H), 7.61 (t

(unresol ved dd) J(O 8.1 Hz, J(d) 1 Hz, J(d)<1l Hz, 1H), 8.25 (dd, J=8 Hz,
J=0.8 Hz, : 68 (br. d, J=8.1 Hz, 1H, NHCO. WO

2010/ 028658PCRI DK20091050237 68

2- Ani no-'8- chl or - 3- et hyl - 1- oxo- 1, 2- di hydr o-i soqui nol i ne- 4- car boxylic acid
((S) - 1- phenyl pHtpydd - am de. LCG-MS (mz) 370.2 (MH); tR = 1.2. 52-Am no-8-
uor o- 3- net hyl - | - oko- 1, 2- di hydr o-i soqui nol i ne-4-carboxylic acid ((S)-

cycl opropyl | -methyl)-amde. LG-Ms (nfz) 366.5 (MO tR = 1.1.

2- Am no-1-0 (2-@xo-pyrrolidin-1-ylmethyl)-1,2-di hydro-isoqui noline-4-ca
rboxylic aci - 1- phenyl - propyl) -am de. 10LC-Ms (nfz) 419.7 (MH); tR =
1. 06. F 0

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

acid.
F :
HN o}
F
OH
F O

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

acid.



2- Am no- 8- uor o- 3-net hyl -1 - oxo- 1, 2-di hydr o-i soqui nol i ne-4-carboxylic acid
[ (S)- cycl opropyl-(3-fluoro-phenyl)-nethylramde. LCM (nfz) 384.4 (MH);
tR = 1. 15w0 2uM0/28658/ 028655PCT/ DK2009/ 050237 69  2- Ami noP81/DK2009/050237

uor o- 1- oxo- 3- (2- oxo- pyrrolidin-1-yl met hyl )-1, 2-di hydr o-i soqui nol i ne- 4-
carboxylic acid [(S)-cycl opropyl -(3-fluoro-phenyl)-nmethyl]amde. LC M
(mz) 467.4 (MH); tR=1.12. 5 2- Amgno- 8-

uor o- 3- net hyl - | - oxo- 1, 2- di hydr o-i soqui nol i ne-4-carboxylic acid [(S)-

cycl obutyl - £3-f | uor o- phenyl ) - et hyl ram de. A sol ution of

2-( 1-{[(SI -(3-fluoro-phenyl)-net hyl ]-carbanoyl f

- 2- OX0- pL.oRy 0 uoro-benzoic acid (2.148 g, 5.351 nmol) and tert-butyl

carbazate (1.628 g, 12.32 mml) in 10 benzene (100 nmL) was stirred under
reflux for 20 A%ugs® LC-MB indicated the formation of (4-

{[(S)-Cycl obutyl -{3-fl uoro-phenyl)-nethyl]-carbanoyl f

-8-fl uoro- 3- | -1 -0xo0-1H soqui nolin-2-yl)-carbam c acid tert-butyl ester
(tR = 1.54, 9%oELSD 80% mz 398.4 (mmjor), 442.5, 498.7 (MH)). The
reacti on m xt s rotovaped. The residue was dissolved in

1, 2-dichl oroetthane (15 m ) and TFA (15 ml) was added. After 60 mn it was
15evaporated, partitioned between sat. ag. NaHCO3 and et hyl acetate,

evapor ate Weel e5 7SN ' (Benoi hat was
R o R bt ol s B

1.24. T I owi )
2010/ 028 5%%&1# %%8%%3%% %émpf"%ﬁfa%(ﬁﬂ

0]
)
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5 4-Acetyl-3-((S)-1-phenyl-propylamino)-isochromen-1-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
(Tmax = +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 (q,
J=17.1 Hz, 1H, CH-NH), 7.26 (t, 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-ds)=39.87 ppm): 10.68 (CH3),
30.0 (CHy), 31.57 (CHs), 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-phenyl)-methyl]-amino}-8-fluoro-isochromen-1-one.



2- Am no- 8-1 odo- 3- net hyl - 1- oxo- 1, 2- di hydr o-i soqui nol i ne-4-carboxylic acid
[(S)-cyclobu 1- (3-fluoro-phenyl)-nethylram de.

54 1- Et howp-2etom26ds5- yl i dener 8- f | uor o-i sochr oman- 1, 3- di oreT/DK29083€2331 on of
8-fluoro-isochroman-1, 3-dione (7.125 g, 39.55 nmol) and tri et hyl
orthoacetate (50.0 nL, 273 nmmol) was heated to a gentle reflux during 5 mn
and reflux continued for 10 mn. It was allowed to cool to r.t. with
formati on of crystalline product It was cooled further on dry ice-EtOH
bath, fi uo
(50C, L t‘rﬁﬁ%%t %Wm@ el 03’9 (3 ?ﬁ@aﬁe@gﬁ%&@uﬁﬁﬁﬁoépqﬁéﬁfﬂ%glq}u\é’?&Th
super natlmnzmwagdéi/%&bgaik@l anth [}t drel qwtncpardlydrlde t1®9induel mab vmsezhxrhédt with

i1t at o e ooyl §hhaRbags RO TR - SpBliE St B AR Reite 3. 506
LG M5 ( dospodhdada ﬂﬁd‘li‘*ﬁrowh%ﬁlw(ﬁﬁph%sm (115@@ né&'ﬂzstepmﬁgunﬂcaﬁén(M 39=7.0

Hz, 3H, Me of Et), 2.68 (s, 3H, M), 4.46 (g, J=7 H CH2 of Et),
157. 31 (faicld0BI%, pprity §9%raqderding{o ﬁ(NMRa) LCMB (a3 70J(@HD; & F4.65.

V) - 1ib R0 R Bhasgyp S p ot et b oYty 1 A0 380

DIVBO d6=8% @Qulﬁ’@iﬁdd) 1141)87 Ostbﬂ?d of= éEB )1,0 10 917H)( @Ha)(dt 66- 119 8(@&-2)11{)9927@ (c4),
109. 04 (d, J=7. d) 123743 °(d, J23.3
Hz, CH, JcB§:2 H@éHM %éd leﬁd{% lﬁi 7 @(q,éﬁ 3 HLZ3%HA=37 $35(d. 844y, 1H)s7/ 800, (g,

I BT, 102 18 o 2 v @), 17845 (00

( 8- Fl uor o- 3-n¢ ‘HyH 1- oxo- 1Hi soqui nolin-2-yl)-carbamc acid tert-butyl
ester. A suspgnsi on q‘.

dene] - 8-fl uor o- 2- benzopyran-1, 3-di one (5.25 g, 21.0
garbazate (3.43 g, 26.0 mmol) in ethanol (25.0 n., 428
5unger reflux for 30 min with intensive gas formation. The
8. solution was allowed to cool tor.t. with formation
of Wite precipitate, Eooled on dry ice - ethanol bath, filtered, washed

wth col apn 2] | £ of, -1t heo 1] rodyct .
Super natﬂn?gtﬁlgﬁ %%%F@g ijl\n(% W 3\%’[ %}fen? 2 %g}r%gg %”s’;g{’ %jg%{{rs ﬁé\dﬁ%ﬂe?%g g%) and

di i sopr %; 1) ked, then quenched with heptane (100 m)
and sonﬁép%ltM E %E%%H{T %i pi %t ed was separated fromthis bilayer system
by filtrati oR_t® give 470 nmg nore of the title product; total yield 63.7%
LC M5 (rﬂz) 23 6' (traces, M#), fragnments: 237.3, 193.2 (nmmjor, M Boc),

176. 3. VNz, DVBO-d6), 88:12 mixture of rotanmers A and B: 1.29
(s, 1.1 1.47 (s, 7.9 H, tBu of A), 2.21 (s, 2.6H M of A,
2.21 (s, B), 6.52 (s, 1H, C4-H), 7.17 (dd, J=8.3 Hz,

J(HF)= =11.6 Hz, S -H), 7.36 (d, J=7.9 15Hz, 1H, C5-H), 7.68 (dt, J=7.8
Hz, J(HF)=4.9 Hz, 1H, C6-H), 9.33 (s, 0.12H, NH of B) , 9.8
4-Acetyl-8-chloro-3-((S)-1-phenyl-propylamino)-isochromen-I-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 (m/z) 355.2 (MH"); tg = 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"); tg = 1.82. "H NMR (500 MHz, DMSO-de): 0.88 (t,
J=7.4 Hz, 3H), 1.92 (m, 2H), 2.5 (s, 3H), 4.92 (q, 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).



(s, 0.88 H NH of A). 13C APT NMR (125.76 MHz, dnmso-d6=39.89 ppn): 18.96
(M), 27.99 (tBu of B), 28.31 (tBu of A), 80.98 (C of tBu), 103.59 (4-H),
112. 81 (owolsid28skiz, C7-H), 113.25 (d, J=5 Hz, C9), 122COB®K2d¢9/036875 Hz,
C5-H), 134.62 (d, J=9.9 Hz, C6-H), 139.64 (Cl0), 143.96 (C3), 155.39
(NHC®2), 157.88 (d, J=4.5 Hz, C1=0), 161.77 (d, J=262 Hz, C8- 20F). 19F NWMR
(470.59 MHz): -111.47 (unres. dd, J=11IHz, J<4 Hz, rotamer A), -111.35
(unres. dd, J=10.5 Hz, rotaner B). VT 1H NWMR (T=353 K, 250 MHz): all
doul bl ed sigualds corresponding to rotanmers A and B have coal esced. The
fol | owi ng conpound was, obtained anal ogously: ......... . - NO O
25X (8-F )\ Q- 1- oxo- 1H- i soqui nol i n-2-y1)-propyl -carbam c acid
tert-but O 2010/ 028655PCT/ DK2009/ 050237 72 (4- Br ono- 8-
uor o- 3- ne % H i soqui nolin-2-yl)-carbamc acid tert-butyl ester. A
solution g 3-net hyl -1 - oxo- 1Hi soqui nol i n-2-y1)-carbam c acid
tert-butyl ester 57(501.9 ng, 1.717 mmol) and N-bronosuccini m de (366.0 ng,
2. 056 e 03Ny Sydi g ] 3 _ S _Fote for 60 mn.
mMRl)erd 3 N(S’dégﬁ%o mmﬁey{z %W ik ﬁﬁ) arﬁﬂnb{]%oaéhfoﬁﬁﬁé%g ote. |

It was poured into K ashed wi t o ad. Na two tines, then
wi t h watléd-MS (i $52.aiMEE );gr ecl-@d -t HtNMMRoSAE ¢ HnDMAOnds: G.48 (rar Ad), 8% washed

ith et iyve 1 f it duct . t 490
o mor e 0 Y fraled) Baodin. 185 24 Rooh OB aabBF DRLARE 1332
95. 4% LGONBSHEMH)), 737(L-J573HQ12,27-§; B3¢ (@j-o7.6 Hzammemi43 W Bacd Hzt BRpl17339.(d1H NWR
(500 Mz c:xnsi 1.57 (br. s, 9H tBu), 2.64 (s, 3H M), 7.11 (dd, J=8.2
Hz, J=10%-%Hie IHR[A7 @YH§H) 5189 (4877 547 1H, Nk | 7. 63 (dt, J(d)=4.95 Hz,

12

& L 9

J(t)=8.1 Hz, 7.68 (d, J=8.1Hz, 1H, C5H). 19F NWMR (470.59 Mz,
CFC13=0 ppm, Lure of rotaners, -108.9 (br. s, 0.04F), -109.98 (br.
s, 0.96F (CDC13=77.43 ppn): 20.15 (Me), 28.47 (tBu), 1583.47
(C of tB 114.24 (d, J=21.4 Hz, CrH), 122.57 (d, J=4 Hz,
C5H), 13268 $0.3 Hz, C6H), 138.31 (s, O, 142.69 (s, C, 155.91 (O,

158. 4 (Cj|, 15 , ©, 163.74 (s, Q. The follow ng conpound was
obt ai ned anal ogousty: Br N N

4-Acetyl-3-{[(S)-cyclobutyl-(3-fluoro-phenyl)-methyl]-amino}-8-iodo-isochromen-I-one.

o)

¢ N"com
10

(2-Oxo-pyrrolidin-1-yl)-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
ml, 30 mmol) was added and stirred at r.t. overnight then partitioned between water (200 ml)
15  and ethyl 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. aq. 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% yield). '"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., 1H).



0 0 0 20X (4-Brono- 8-

uor o- 3-net hyl -1 - oxo- 1Hi soqui nol i n-2-y1) - propyl -carbam ¢ acid tert-butyl

ester WWOvAQRAMMRRSE55PCT/ DK2009/ 050237 73 N, NH 4- Br onoP2Tati2yé%050130- 8-

uor o- 3- net hyl - 2Hi soqui nol i n-1-one. A sol ution of

(4-brono- 8-fl uoro- 3-net hyl -1-oxo-1H i soqui nolin-2-yl)-carbamc acid

tertbutyl ester (100.0 ng, 0.2694 mmolg2 in trifluoroacetic acid (1 nmL) was

stirrred at r.t. for 40 5m n and evaporated. LC-Ms 07-07-2008

12-11-51. wiff: ca 2:1 mxture of the desired internedi ate

2- am no- 4%—8 fluoro-3-nethyl-2Hisoquinolin-l1-one [B] (tR=1.01, mz

MH+ 271.3 &'273.3) and presumably its trifluoroacetyl derivative (tR =

1.19, mz M+-867.2 & 369.2). Alternatively, deprotection of BOC group was

successfully carfied out in conc. HCl solution in nethanol under reflux (5
S mxe with 2 mM nmethanol, 0.3 mM 20% 10 KOH in water, refluxed

to cool and quenched with water (3 nml). The precipitate

i 2 ng of pale yellow solid as 4:1 m xture of the above

conmpounds. |1t~ was~suspended in MeOH (3 m ), acetal dehyde (0.20 niL, 3.6

and hcet B et TR (0 b AR SET P e S oM ut e

wth 5%@@0;&@—@1@;}9 m), allowed to stir 15for 20 min and filtered to give
20 ng o he title product. LCMS (mz) 299.4 & 301.4 (MH), tR=1.42. 1H
NMR ( CDG 3, S(;Il-ﬁ@ﬂpomgio P}rr@lidnﬁ tlaleant-chad'g(l % 'été mn%l)71¥1 1%?&%[110@(53?1'12{1‘19 S
3H M), 2.6 (overlappi ng very br. t, ,
NH) , 57. ](30 @dbjoany:l&hB;rld&((HF'} 1101 ®9 nikh1) W@MW(I&BO]@W;:WMd@d WitlFpab. 05 Hz,

J(t)=8.1Hz Co CDC13=77. 44

pfm% VGt opR R, Alieh Sss g e bst Mo RO (S8 o e 2a e 1,
L13 el Py ol c G 5432424 o) Helind (e i CB) 134, 03

(d J(C-F) =10 138.02 (C). 142.16 ( 7 (d, J(C F)=4. 6Hz,

C), 162. Ismot)dmdjzl‘@ﬁ)(&@ 6, P, ca0smyre adgw mmtl(r@tt@lr:at-qumugiﬁ I yyaxpagiiqred

J=4.5 h

Coros 3 usrReh Ikl b g ACETIOh b 2B Hiomb ang sthwd pctate (350 mb

10 washed with water and evaporated to give 1.89 g of crude title compound used in the next

F

1H

step without further purification.

"H NMR (500 MHz, DMSO-ds, 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).

1-[2-(3-{[(S)-Cyclopropyl-(3-fluoro-phenyl)-methyl]-amino !-8-fluoro- 1-oxo- 1l H-isochromen-
4-yl)-2-oxo-ethyl]-pyrrolidin-2-one.

The title compound was prepared analogously and purified by flash chromatography on SiO».
LC-MS (m/z) 453.3 (MH); tg = 1.48.



WO 2010/ 028655PCT/ DK2009/ 050237 74 A stirred suspensi on of

4- br onp- 2- et hyl am no- 8-fl uoro- 3-net hyl- 2Hi soqui nol i n-1-one (1.526 g, 4.847
mml ), pavbadiourseaset ate (108.8 ng, 0.4847 mmol), PCT/DK2009/050237

4, 5- bi sdi phenyl phosphany1-9, 9-di net hyl- 9H xant hene (=Xant phos, 280.5 nyg,
0.4847 mmol ) and sodi um carbonate (1.541 g, 14.54 mmol) in toluene (10 nl)
was filled with carbon nonoxide 5to 5dsars (6 tines). It was stirred on hot
oil bath (122C, P=6 bar) for 19 hours, allowed to cool and the excess CO
was rel eas It was quenched with 20 mMl EtOH, filtered and partitioned

bet ween 3: her-Et0OAc (3 x 100 nl) and 5% aq. NaHCOB (100 nmil). Each
organi c | ayer was washed with 2x5 mM 5% aq. NaHCO3. The organi c sol ution
cont ai ned cr.ceHunreacted starting material (865 ng). The conbi ned ag.

sol ution w ifed with 3M 10ag. HCL(pH=0) at OC, extracted with ethyl
acetate each organic |ayer was washed with sat. aq. Nad (2x5
ml). The ) rg. solution was dried (Na2SO4) and rotovaped to give
the pure title ound (190 ng; yield = 15% as a dark solid. LCGM (nfz)
265.2 (M), fragnments: 221.4 (MOQ2), 178.7 (MO2-EtNH); tR=0.74. 1H NMR
(500 MHzI- (Hﬁﬁ(ﬂwycldpr@%/l{ﬁhenﬂ#ﬁet@d)ﬂmirﬁﬁ&ﬂlﬁoroﬂ -&ato) | HA2sdohrdpsen-BH}-2Ve
(overl apped th 15d 3 , 2.9 (br., 2H, CH2 of Et), 3.4 (very br., H20
+ CO2H) Oxeei)g(wrmv[?ﬁ 7.25 (dd, J=8.0 Hz, J(HF)=11.7 Hz, 1H, C/H),

7.44 (d T%Tﬁle%olﬂ?pou@w)as BFeer%thqﬁlo%o]Lfs§ﬂ - @Széh/%) 4’?51 3 (N’IH))"?K % 1%) 1H, C6H).

19F NMR (470 MHz, CFCL (dd, J= 13C APT
(125 MHz, O d5=39. 87 pprr) 12.89 (Me of Et), 17 18 (Me), 44.69 (CH2 of
Et), 110.46y(s0 C), 112.76 (d, J=5.8Hz, C), 113.18 (d, J=21 Hz, C7H),

120.01 (d, Q/GB 6 Hz, C5H), 134.44 (d, J=9.9 Hz, C6H), 135.94 (C), 143.13
(O, 157.79 d,HJ =4.8 Hz, O, 161.64 (d, J=262 Hz, CB8-F), 168.57 (C). The
follow n er e obt ai ned analogously

252- (ter
i soqui nol I neq4-
2- t ert - But oxycar

rbonyl - propyl - am no) - 8-f | uor o- 3- et hyl - 1- oxo- 1, 2- di hydr o-
boxylic acid 75
pbonyl am no- 8-f | uor o- 3- et hyl - 1- oxo- 1, 2- di hydr o-i soqui nol i ne

-4-carb O}( ﬁ OaQC} ]doon:[)’\I (8‘) ? phenyl-propylamino)-1H-isochromen-4-yl]-ethyl}-pyrrolidin-2-
one.

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

yC

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

formula XXV;

CO,H
F

2-(1-{[(S)-Cyclopropyl-(3-fluoro-phenyl)-methyl]-carbamoyl}-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/water bath with stirring. NaOH (1 M in H,O, 100 ml)
was added and stirring continued for 1 hour. The cold bath removed and the mixture was

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



FOOO

5(3-Brononet hyl-4-{[(S)-cycl obutyl -(3-fl uoro-phenyl)-nethylrcarbanoyl}-8-fl
uor o- | - oxwe 2atd/G2863qui nol i n- 2-y1) - propyl - carbam ¢ aci d t ecraKzylosesver (4-
{[(S)-Cycl obutyl -(3-fl uoro-phenyl)-nethyl]-carbanoyl f

- 8-fl uoro- 3-net hyl -1 -o0xo-1Hi soqui nol i n-2-y1)-propyl-carbam cacid tert-butyl
ester (0.2 g, 0.4 mmol; prepared as desgicri bed in exanple 8), carbon
tetrachloride (50 nmL), N bronosuccinimde (0.072 g, 0.41 10 mmol ) and
benzoyl REFEX(EP & 1900 -f%v&@@ﬂsl%%d&?ﬁ?ﬁ%g%% 2§ HE 080 nd)NOM TR RE&

reacti on m xture was coo?ed and washed w of water. 'The organic
phase wagitldethglhcotntr 20 819, washedagthr ot. aqalyedl, tloed)(N2S0. 3 fifjered mnde

product. The product s..chromat ogr do iljca gel . with ac: t, 30:70
P el vt apf i Eye 1By R iR B LPE G Botng Y B bropgg o, TP

2010/ 02858RFAkI L9 AL5E 28 nck® s@p WathidBt further purification. LC-MS (m/z) 388.3
(3-Bronnnetpyl-4-é[§§&h%¥clobut | - (3-fl uoro-phenyl)-nethyl]-carbanmoyl f -8-
f | uobo- (MIXO- ki 1 20 ($0Mytry Dptspyls ) e anibag ef tavtoderseand- but yl ester was
stirred(ﬁ&ﬁ&,&g&hggperature over night in 2nL 1, 2-di chl oroet hane and 2nL
trifluoroacetic acid. The reaction m xture was concentrated in vacuo to

give the title conpound. 1-11\LO | 5F0 2- Am no- 8-

uor o- 3- net hyl -1 - oxo- 1, 2- di hydr o-i soqui hol i ne-4-carboxylic acid

3-i odob PHowving compounds weére prepared analogously:

[ 8- Fl uor o- i odo- benzyl car banoyl) - 3- et hyl - | - oxo- 1Hi soqui nol i n-2-yl]-ca
rbam c aci 2 yl ester in acetonitrile (prepared as described in
exanpl e 8yxw eated to renove the 10tert-butoxy carbonyl group as

described in the synthesis of 2-am no-3-nethyl-I-oxo-1, 2-
di hydr o- i soqui HdiATe- 4- carboxylic acid ((S)-1-phenyl - propyl)-amide to give
the title co Conmpounds of the invention 15 Exanple 1

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

LC-MS (m/z) 402.2 (MH); tg = 1.36.

HN. O

CO,H

|
2-(1-{[(S)-Cyclobutyl-(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 general
formula XXIV obtained analogously as described above for compounds of general formula
XXIII 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.



| a 2- Cycl opentyl-3-nethyl - 1- oxo- 1, 2-di hydr o-i soqui nol i ne- 4-car boxylic acid
((S)-1-phenyl propyl)-am de. A m xture of

4- acet yl -Bo(20f8)0286sphenyl - propyl ami no) -i sochronmen- | - one @E6®/DRRPo%IFR2320

cycl opentylam ne (0.06 niL) in acetonitrile (0.2 nL) was heated under

m crowave irradiation at 170C for 15 mn. The reaction m xture was
partitioned between 2M HC1 (3 nL) and &t hyl acetate (3 nlL). The the organic
phase was absorbed on Si 02 and flash chromatographed (20g WO

2010/ 028655RCT/ DK2009/ 050237 77 Si 02 col um, gradient heptane - et hyl

acet at e, troduct canme out with 40% ethyl acetate) to give 18 ng of the
title conpsyathas~a colourless solid. LCM (mz) 389.5 (MH#); tR =1.52. 5
The fol |l ow RY Wpounds wer e obt ai ned anal ogously from correspondi ng

ket ene- am nals the general fornmula XXIIl and appropriate am no conpound
erak formula Vl: | b

1-3F et hyl - 1- oxo- 1, 2- di hydr o-i soqui nol i ne- 4-car boxylic acid

® propyl)-amide. LGMS (mz) 361.5 (MH); tR = 1.25. 1H NMR
n DMBO-d6): 0.8 (m 2H, Cp), 0.95 (t, J=7.3 Hz, 3H M of Et),
1.19 (m 2H, Cp), 2.41 (s, 3H M), 2.95 (m 1H, Cp), 4.98 (q (unresolved
dt), J(d.‘))-?F@t@l %on@ﬁ%cﬁrob%ne—k%ar@ﬁywczdﬁgﬂl ﬁheﬂﬁl ‘lﬂr@pyﬁ—bﬂmdg 58 (dt

J(d) =1. , J(t)=7.7 Hz, 8.18 (dd, J=1. I—3|) .62 (br.
D, J=7. 9Thfqztlt elqs)nmq}md vwa&pgm@*’clpmﬂ,@phc romatography on SIOQ LC MS (m/z) 221

T i L A A IR SRR 8,59 g o

2010/50286,52}PG:1HDK20)9)QS1051(),253Y1 @B J=7.8 Hz, 1H), 7.06 (br. d, J=8.3 Hz, 1H, NH), 7.22-7.33

2- Cycl ohexy1- 3- 1-oxo-1 di hydr o- | umol ne4carbpx lic acid

(S 1 Bt Sy - arBs. 7t (hitky 1400 [y 2D 2 TEXME &5
MHz, DMSO-de): 0.92 (t, 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, J=8.4 Hz, 1H, NH).

A
F i
O+ _NH

of the gep

10

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 SiO,. LC-MS (m/z) 388.4

15 (MH"); tg = 1.39.

HN_ O

o)
CO,H

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



5 |l e 3-Methyl- 1-oxo- 2- (2, 2, 2-trifluoro-ethylamno)-1

, 2-di hydr o-i soqui nol i ne-4-carboxylic acid ((S)-1-phenyl-propyl)-am de.

LC- M5 (mIwp 2428656 MH) ; tR = 1.45. 1H NWVR (250 MHz, 70€cTD¥GMWB)2370. 95
(t, J=7.3 Hz, 3H, Me of Et), 1.72-1.91 (conplex m 2H, CH2 of Et), 2.34 (s,
3H, Me), 3.81 (dq, J(H 10 F)=10.1 Hz, J=6.0 Hz, NHCH2CF3), 4.97 (q (unres
dt), J(0=8.2 Hz, J(d)=6.9 Hz, CHNH), @er4 (t, 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, 1H), 8.25 (d, J=7.8 Hz,

(1344) 8. ?,% sé:at?éld %%tu% E@ -2%(@741-If'lﬂgénylwgﬁ?)lcarbaﬁ%?/l?-%@ﬁﬂ]zﬁé%icla%d\@oé mZ) 3403 1
3- Met hy Immobxpropiopicahydiide- (10y1) and4-a, Nydimothyboejopmoldimed 4 mgnbashghicd aci d

S)-1- | - 1) -.am de. - i 404.5 D tR = - Ih
o ¢ S M R bR 0o T S DR PR Rl Rest T % B & e
((S)-1- Doyl aestapy 0o R tke orkhfic $8lckivh®Wasedtvait sabulgy NAMdoazirso i@y t he
reacti on was obtai ned by shaking of tert- 10 butylh{dra2|ne hydr ochl ori de

wi t h Ssusypévsing ang forpshyaled isvague. Asthe pbaied aedidud methanol 5301l | owed by

I iRl t:r it Estgt?ahygpo rraﬁ? EéSI I%B AF2IM gc? I\%t()ﬁ“f'a)c mi)lv§asrgd82>d al’ll_CFS_‘[{}/‘Ised(aE[r{‘.%)fOI‘B?ﬁOlﬁ’. (M)

2- | sopr ofhe @panievatiet ke bnoxed i, vedd Bydithe piswaiadigdtddie- 14wiiaB pDxy IH®. aci d

((S)-1- 15 phenyl - propyl) - an de. . .
The crude fitle product (495 mg) was separated by extraction with ethyl acetate (150 ml) and

used in the next step without further purification. '"H NMR (500 MHz, DMSO-dg): a mixture

10  of tautomers and diastereoisomers.

The following compounds were obtained analogously:

SN

HN. O
o
COH

F

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

QA

HN. O
o
CO,H

F

2-(1-{[(S)-Cyclopropyl-(3-fluoro-phenyl)-methyl]-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):



WO 2010/ 028655PCT/ DK2009/ 050237 80 Three regi oi somers were observed in the
reaction mxture wwth simlar tR values (0.75, 0.76, and 0.77, HPLC nethod
B; sane Rvowalouasssby TLC), including the title product @Ou/DK009/050237

regi oi soneri c benzodi azepi nes. They were separated by flash chronmat ography
(400 ng of reaction mxture on 70 g Si 02 colum, gradient heptane - ethyl
acetate, products cane out 5 with 30-4)% et hyl acetate) each fraction was
anal ysed by LCG-Ms and only pure fractions were evaporated. LC-MS (il z)
378.3 ( . tR=0.77 (method B); 1.46 (nethod A). 1H NMR (250 MHz, 70C,
DMSO- d6) 96 (t, J=7.6 Hz, 3H, Me of Et), 1.05 (d, J=6.3 Hz, 6H, iPr),
1.72- 1. 93 (e8qp m 2H, CH2 of Et), 2.36 (s, 3H M), 3.42 (m 1H, CH of
iPr), 4.98 (q (unres dt), CHNH), 5.91 (d, J=5.1 Hz, 1H, NNH), 7.22-7.49 (m
7H), 7.63 (tH 0 8.24 (d, 10J=8 Hz, 1H), 8.68 (br. d, J=7.9 Hz, 1H,
NHCO . Ik 3- NEt hyI 1- oxo- 2- propy1l-1, 2-di hydr o-i soqui nol i ne-4-carboxylic

acid ((S)- ), opyl)-amde. LCGM (mz) 363.7 (MH); tR = 1.37. 15
11 2-Butyl t hyl - 1- oxo- 1, 2- di hydr o-i soqui nol i ne- 4-carboxylic acid
((S)-1-phen opyAH: amde. LGMS (mz) 377.6 (MH#); tR=1.48. 81 im

3- Met hyl - 2- (3- ngj utyl)-1-oxo-1, 2-di hydro-i soqui nol i ne-4-carboxylic
acid ((S)-1- phenyl-propyl)-amde. LGMs (mz) 391.8 (MH); tR=1.58. 5
in 2-( 2-Mahivxy-neay 1) oxd= Neidivyhir i isoy@indlide- ticbiypax @i c&@ﬂ(c(spolpww@w)boxyl ic

acid (( Sa)n-zi}lé. phenyl - propyl)-am de. LGM (mz) 379.6 (MH); tR =
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)-1-phenyl-propylcarbamoyl)-1H-isoquinolin-2-yl]-carbamic acid tert-
butyl ester as a major component (tg=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"); tg = 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,
diastereotopic CH, of Et), 2.38 (s, 3H, Me), 5.0 (q (unres. dt), J(d)=6.8, J(1)=8.1, 1H, CH-
NH), 5.82 (br. s, 2H, NH>), 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, J(d)<1 Hz, 1H), 8.25 (dd, J=8 Hz, J=0.8 Hz,

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



10l o

3- Met hyl - 1- oxo- 2- (t et rahydro-furan-2-yl net hyl )-1, 2-di hydro-i soqui nol i ne-4-c
ar boxyl i cwecbth/2¢65- 1- phenyl - propyl) -am de. LC- M5 (M z) pé@mI20¢od30937 t R =
1.31. WD 2010/ 028655PCT/ DK2009/ 050237 82 Ip

3- Met hyl - 1- oxo0- 2- penty1-1, 2-di hydr o-i soqui nol i ne-4-carboxylic acid
((S)-1-phenyl propyl)-amde. LCGM (nz8 391.7 (MH); tR = 1.59. 5 | g
3-Met hyl - 2- (2- net hyl sul fanyl -ethyl ) - 1- oxo 1, 2- di hydr o-i soqui nol i ne- 4- car box
ylic aC'ﬂA(nQ@ S%thggyrhet%lolpxgo) 79%% GaVRofifd- Zl)ca;gl%l}yﬁc &Wa It enyll 37.

10l r 2-Butyl - 3-nmet hyl - 1- oxo- ydrr% |gqu| nol i ne-4=-carboxylic acid
((S)-1- mweppy) apridepy1) - ani de Et hoxyam ne hydrochl oride was used in the

condens i n ce of d| i sopropyl ethylamne (1 eq.) at 150C for
15 mn. %L%%(Wﬁ}g?ogéw tR = 1.29. is 2-Cycl obutyl am no- 8-
uor o- 3- netkyl - 1- oxo- 1, 2- dlhydro |soquinoline-4-carboxy|ic acid

((S -cycopyl henyl -nmethyl)-amde. LCGM (nmz) 420.6 (M#H); tR = 1.50.

HN_ _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,
o

2-Amino-1-oxo-3-(2-oxo-pyrrolidin-1-ylmethyl)- 1,2-dihydro-isoquinoline-4-carboxylic acid

LC-MS (m/z) 366.5 (MH); tg = 1.1.

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

2-Amino-8-fluoro-3-methyl-1-oxo- 1, 2-dihydro-isoquinoline-4-carboxylic acid [(S)-
cyclopropyl-(3-fluoro-phenyl)-methyl]-amide.
LC-MS (m/z) 384.4 (MH); tg = 1.15.



it 2-Cycl opentyl am no- 8-

uor o- 3- net hyl - 1- oxo- 1, 2- di hydr o-i soqui nol i ne- 4-car boxylic acid
((S)-cyclwpropyls@benyl - met hyl ) -ami de. LC-MS (m z) 434. #chiepoo/dsbhesz 1. 59.
10l u 2- Et hoxy- 8-fl uor o- 3- net hyl - 1- oxo- 1, 2- di hydr o-i soqui nol i ne- 4- car boxylic
acid ((S)- cycl opropyl - phenyl -nethyl)-amde. LGMs (mz) 395.4 (MH); tR =
1.29. WD 2010/ 028655PCT1DK2009105023%984 Cl |v

8- Chl or 0- 2- et hoxy- 3- et hyl - 1- oxo- 1, 2- di hydr o-i soqui nol i ne- 4- car boxyl i ¢ acid
((S)-1- phe-il-propyl) am de. Et hoxyam ne hydrochl oride was used in the

condensat i presence of 5diisopropylethylamne (1 eq.) at 170C for

10 mn. L 0l 3993(M—|+) tR=1.39. C |lw
8- Chl or 0- 2- |sobutoxy 3- ngt hyl - 1- oxo- 1, 2- di hydr o-i soqui nol i ne- 4-car boxylic

acid ((S)-1- phéykOpropyl) - am de. 0-i so- Butyl hydr oxyl am ne
hydrochl ori de was |used i e condensation in the presence of
i 1k g.) at 170C for 10 min. LCM (nfz) 427.1

(MH); tR =
8- Chl oro- 3-ne -'0K@; 2- propoxy- 1, 2- di hydr o-i soqui nol i ne- 4-car boxylic
acid ((S)-1- -propyl) am de. 1- (Am nooxy) propane hydrochl ori de

was used in the céndensatlon in the presence of 15diisopropylethylamne (1
eq.) at ZAARGd-8yTudid-MoRo- 3L(@-d&‘5-[(yﬂ71021):lzn41~31nietﬁ}m=|‘l')2 diloRlra-isoquinoliN€4-
2010/ 028655PCT1DK20091050237

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

LC-MS (m/z) 467.4 (MH"); tg = 1.12.

HN. O

AN

N<

NH,

5 F O

2-Amino-8-fluoro-3-methyl-1-oxo- 1, 2-dihydro-isoquinoline-4-carboxylic acid [(S)-
cyclobutyl-(3-fluoro-phenyl)-methyl]-amide.
A solution of 2-(1-{[(S)-cyclobutyl-(3-fluoro-phenyl)-methyl]-carbamoyl}-2-oxo-propyl)-6-
fluoro-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]-carbamoyl } -8-fluoro-3-methyl-1-oxo-1H-
isoquinolin-2-yl)-carbamic acid tert-butyl ester (tr = 1.54, UV 39%, ELSD 80%, m/z 398.4
(major), 442.5, 498.7 (MH+)). The reaction mixture was rotovaped. The residue was
dissolved in 1,2-dichloroethane (15 ml) and TFA (15 ml) was added. After 60 min it was

15  evaporated, partitioned between sat. aq. NaHCOs 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:



, 3- Di net hy1l- 1- oxo- 1, 2- di hydr o-i soqui nol i ne-4-carboxylic acid
- 1- phenyl - propyl) - anlde LCGMs (mz) 335.4 (MH); tR=1.16. 5 | z
opr opyb-28tomasdsgl - 1- oxo- 1, 2- di hydr o-i soqui nol i ne- 4- caclymiebewosezizd
- 1- phenyl propyl)-amde. LCMS (mz) 363.5 (MH); tR = 1.37. 10laa
, 2-Di fl uoro-propyl)-3-net hyl - 1- oxo- 1, 2-di hydr o-i soqui nol i ne- 4-car boxyl i
id ((S)- 1-phenyl-propyl)-amde. @M (mz) 399.3 (MH#); tR = 1.38.
a 2-Ethy|anino-3-nethy|-1-oxo-1,2-dihydro-isoquinoIine-4-carboxyIic acid

((S)-1-phen ropyl)-amde. 5To a m xture of
2- am no- 3- yl -1 0- 1, 2-di hydr o-i soqui nol i ne-4-carboxylic acid ((S)-1-
phenyl - pr } (3.04 g, 9.06 mml) and sodi um cyanoborohydri de (1.00

g, 15.9 ﬁnol) i n nmethanol (25 nlL), acetal dehyde (2.00 ni, 35.6 mmol) was
added fol | owed ¥y _gPopwi se addition of acetic acid (2.5 nL, 44 nmol)
(caution: exothermic reaction with gas evolution). The obtained clear
as stirred at r.t. for 30 mn. Mre sodium
1 g), acetal dehyde (1 m), and acetic acid (2 m) were
1 mg"CORkj nued for 2 hour. LC-MS indicated a full conversion
to the title prodpct wth formation of traces of the double al kyl ation
product (UV 1.3% tR =1.5 nmlz (MH#) 392.4). The reaction m xture was
partiti angshikesvern3-alaiad. -INaHCORiKydR0isoduin@ite’J-camdx@ichytd ASptalsehupax50
m.), the _conbined organic solutions were washed with water 3 tines, and
evaporatéth696ﬁW@Wﬂ5€ﬁ?7§"6¢?coIorless solid residue. The crude product
was transferred into 100 g prepacked Si02 colum with 1,2-dichl oroethane
and fl ash gﬁron&tographed with gradient 20%to 50% et hyl acetate in
hept ane. The€

| e product canme out with 40-50%ethyl acetate to give 2.73
g of colorl esls fqgn1after evaporation and drying in high vacuo at 60C for 2
hours. LENM (I 364.6 (MH); tR=1.33. LG high res. Ms: cal cul ated for
C22H26N3 M) 364.2020, found 20 364.2006. 1H NWVR (250 MHz, 70C,

DVSO- d6, DVBO{d5=2.5 ppn): 0.96 (t, J=7.3 Hz, 3H, Me of Et), 1.13 (t, J=7.3
Hz, 3H, M¥ of OEtNH), 1.72-1.94 (m 2H, CH2 of Et), 2.38 (s, 3H, M), 2.97

i f EtN 0 . dt), J=6.8 Hz, J=8.2
|(4(zjltJI o et%ﬁéﬁ@}‘yﬁ@-@éy@ﬂeﬂ j éﬂ@r}lliwcmm%%g)cglgg 27 (mt ) 1H), 7. 31 7 5 (m
SH), 7.6% sﬁ%bns]ré'ﬁ of @ﬂ%@ro(-ﬁcoch;cﬂﬁaﬂ 3-dibhe @81'2|S’)g, 35 5§%1r(1%15_‘§1n&j trwhtr 1H)

13C APT (12 27 25d6=39. 88 , 12 99 (CH3
of NHEt )orthbﬁcdffﬁe (5:0(0 HIEH373 leQ)l}BB(aQ @ﬂzedotb a@e)l‘;le mﬁﬂuggiu@@g-lz noifn aNHIE@ﬂU,x 55. 29

(Zgjfg}_lgg)g.‘é)géldf ?fgé(%wiégwé%a} owed t(c)}Q)bl to %h % Pna‘uon of crystél/ﬁ:l)ne 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 oil 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 yield 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=8.5 Hz, 10.7 Hz, 1H, C(7)-H), 7.72 (dt, J(d)=5.9 Hz, J(t)=8.3 Hz, 1H, C(6)-H),
8.08 (d, J=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, DMSO-ds=39.89 ppm): 14.8 (CH; of Et), 17.97 (CHs), 66.79
(CH»), 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 Hz, C8), 178.45 (=C-OEt).



87 (CH), 126.93 (CH of Ph), 127.21 (CH), 127.47 (C8-H), 128.64 (CH of Ph),

132.89 (br, CH), 134.3 (O, 139.21 (C3), 143.92 (A of Ph), 160.82 (CON),

166. 12 ( G&dMp10/028655The fol | owi ng conpounds wer e obt ai neg¢camaoepmssisy by

reductive al kylation with 5correspondi ng al dehyde: 2b

3- Met hyl - 1- ox0- 2- pr opyl am no- 1, 2- di hydr o-i soqui nol i ne- 4- car boxyl i c acid

((S)-1-phenyl propyl)-amde. LCGM (nz) 378.5 (MH#); tR = 1.47. 10 2C

2- But yl am no- 3- met hyl - 1- oxo- 1, 2- di hydr o-i soqui nol i ne- 4-carboxylic acid

((S)-1-pheqylrropyl)-amde. LCG-MS (nmz) 392.8 (MH+); tR = 1.59. 152d

2- 1 sobut I nOf 3- met hyl - 1- oxo- 1, 2-di hydr o-i soqui nol i ne- 4- car boxyl i c acid

((S)-1- z ']!}r,\fp'pyl) am de. WD 2010/ 028655PCT1DK20091050237 88 LC- M5

(nz) 392..7 (N tR-159 2e

2-(2,2-Di et hyle | am no) - 3- et hyl - 1- oxo- 1, 2-di hydr o-i soqui nol i ne-4-carb

oxylic aC| d ((9S)- %enyl propyl)-am de. 5LC-MS (mz) 406.6 (MH+); tR =

1. 69.

2- (Cycl O(EQI}QQNJoUﬁ%WJ Zé‘erBOI)H-%o 9/)/1& 2]eyl)0&<d}bémz% dél&!‘béﬁr&gyl%%}” noI i ne-4-car bo

xylic aC|d((S)-1-p enyl-p CM (mz) 39 tR = 1.47.
A suspension of 4-[1 Ethoxy-eth—(E) yhdene] 8-fluoro-2-benzopyran-1,3- dlone (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. NaHCOj3 (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-ds), 88:12 mixture of rotamers A and
B: 1.29 (s, 1.1 H, tBu of B), 1.47 (s, 7.9 H, tBu of A), 2.21 (s, 2.6H, Me of A), 2.21 (s, 0.4H,
Me of B), 6.52 (s, 1H, C4-H), 7.17 (dd, J=8.3 Hz, J(H-F)=11.6 Hz, 1H, C7-H), 7.36 (d, J=7.9

15  Hz, 1H, C5-H), 7.68 (dt, J=7.8 Hz, J(H-F)=4.9 Hz, 1H, C6-H), 9.33 (s, 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:

AN
N\N/\/

F O
0o
’s X

(8-Fluoro-3-methyl-1-oxo- 1 H-isoquinolin-2-yl)-propyl-carbamic acid tert-butyl ester



10 2

2- (2, 2-Di et hyl - propyl am no) - 3- net hyl - 1- oxo- 1, 2- di hydr o-i soqui nol i ne-4-carb
oxyl i c acwo 20(08pséssphenyl - propyl) -am de. LC-MS (nlz) 40@&c®/pebhoygsoisR =
1.69. 89 C 2h

8- Chl or o- 2- et hyl am no- 3- net hyl - 1- oxo- 1, 2- di hydr o-i soqui nol i ne- 4- car boxylic
acid ((S)- 1-phenyl-propyl)-amde. LGNS (mz) 398.0 (MH); tR=1.46. 5

2i 2- Et hyl am no- 8-

uor o- 3- net hyl - 1- oxo- 1, 2- di hydr o-i soqui nol i ne-4-carboxylic acid ((S)-

cycl opropyl - phenyl -met hyl') -am de. LCG-MS (mz) 394.4 (M+); tR=1.41. 102j
8- Fl uor o- 2- |sutyl am no- 3- net hyl - 1- oxo- 1, 2- di hydr o-i soqui nol i ne- 4- car boxyl

ic acid opropyl - phenyl -nmethyl )-am de. LCM (mz) 422.4 (M#); tR
= 1.59. 201/028655PCT1DK20091050237 90 2k
8- Fl uor o- YinHl- 0X0- 2- pr opyl am no- 1, 2- di hydr o-i soqui nol i ne- 4- car boxylic

acid ((S) -+ cyI og\opyl phenyl - net hyl ) - am de.

(4-Bromo-8-fluoro-3-methyl-1-oxo- 1 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 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. NaHCO; 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(t)=8.1 Hz, 1H, C6H), 7.68 (d, 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. s, 0.96F). °C APT NMR (CDCI3=77.43 ppm): 20.15 (Me), 28.47 (tBu),

15  83.47 (C of tBu), 113.44 (C), 114.24 (d, J=21.4 Hz, C7H), 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 (s, C),
163.74 (s, C).

The following compound was obtained analogously:
Br

20 <

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

ester



LCMs (mz) 408.6 (MH); tR = 1.52. 5C 21

8- Chl or o- 3- net hyl - 1- oxo- 2- pr opyl am no- 1, 2- di hydr o-i soqui nol i ne- 4- car boxyl i c
acid ((S)wokopnesgss- propyl)-anmide. LCGM (mz) 412.3 ( MBEX/pDKH26090502358. Cl
10 2m

8- Chl or 0- 2-i sobut yl am no- 3- net hyl - 1- oxo- 1, 2- di hydr o-i soqui nol i ne- 4- car boxyl
ic acid ((S)-1-phenyl-propyl)-amde. LGM (mz) 426.3 (MH); tR = 1.69.

91 2n

2- Et hyl am no- 8~ ox0- 3- (2- oxo- pyrrolidin-1-yl nmethyl)-1, 2-di hydro-i soqui nol i ne
-4- carboxylig acid ((S)-1-phenyl-propyl)-amde. LCM (mz) 447.7 (MH);

rrolidin-21-ylnethyl)-2-propyl am no-1, 2-di hydro-i soqui nolin
e-4- car baxyl cm\é‘gizd ((S)-1-phenyl -propyl)-amde. LCGM (mz) 461.6 (MH);
tR = 1.32.F 18 2p~2- Et hyl ani no- 8-

uor o- 3- net hyl - - oxo- 1, 2-di hydr o-i soqui nol i ne-4-carboxylic acid [(S)-

cycl opr obfrana2iahydpanptieary-neethyl ¢Arivageinofic-Ivgq m z) 412.4 (M) ; tR =

1.38.  VIO&QEM Qgéﬁﬁgé%&%gﬁﬁl%ﬁl%ﬁ?ox%gl H-isoquinolin-2-yl)-carbamic acid tert-
butyl ester (100.0 mg, 0.2694 mmol) in trifluoroacetic acid (1 mL) was stirrred at r.t. 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
MH" 271.3 & 273.3) and presumably its trifluoroacetyl derivative (tg = 1.19, m/z MH+ 367.2
& 369.2). Alternatively, deprotection of BOC group was successfully carried out in conc.
HCl solution in methanol under reflux (5 min). It was mixed with 2 ml methanol, 0.3 ml 20%

10 KOH in water, 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 cyanoborohydride (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"), tz=1.42. "H 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, J(HF)=10.9, 1H, C7H), 7.63 (dt, J(d, H-F)=5.05 Hz, J(t)=8.1Hz, 1H,
C6H), 7.74 (d, J=8.3 Hz, 1H, C5H). °C APT (CDCL=77.44 ppm): 13.0 (Me of Et), 19.95

20  (Me), 46.26 (CH»), 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, C), 162.56 (d, J(C-F)=264 Hz, C8F). "’F NMR (CFCL=0 ppm): -110.92 (dd,

J=4.5 Hz, J=10.9 Hz).
@) OH

25  2-Ethylamino-8-fluoro-3-methyl-1-oxo-1,2-dihydro-isoquinoline-4-carboxylic acid.



24

8- Fl uor o- 3- net hyl - 1- oxo- 2- pr opyl am no- 1, 2- di hydr o-i soqui nol i ne- 4- car boxyl i c
acid [(Shvoaynhn&ﬁepyl (3-fluoro-phenyl)-nmethylram de. pCTMK20003)23426. 3
(M#); tR=1.51. 2r 2-Ethylam no- 8-

uor o- 1- oxo- 3- (2 oxo-pyrrolidin-1-ylnmethyl)-1, 2-di hydro-isoqui nol i ne-4-
carboxylic acid [(S)-cycl opropyl - (3-fluoro-phenyl)-nethyl]am de. LC M
(mz) 495.7 (MH); tR = 1.27. 10 2s 2- Et hyl am no- 8-

uor o- 3- M Ligda éusﬁe&@m% b AR S OAHANRLARES: Iﬁahplozmg ufglif 1L<(I§)

cycl obutyl - (3-fluoro-phenyl)-nmethylramde. LC mz) 4 3 (MH); tR =
1.47. LGQHQQ@ E@ébhumﬂbmaMmaaMcdakdﬁ0&24&28@@&@@2nd2611988 (N%H) found

lor o 3. R PR oot T A/ TS BB Pt ko b e D P Hp a1
phenyl - plogRyldarBeriadec] . 34¢ %\@?n 6 %ﬁﬁoﬁ@@to‘ﬂueﬁ%ﬂl} Ras ﬁﬂe@ GdtharbodUnonoxide

8- Fl uor o- 3- net hyl - 2- net hyl a 0XO0- dr o-i soqui nol i ne-4-car boxylic

aci d3((8pS hay%ﬂ%pn@wt whetiiyad erehci pil)bathni1d@°C, LPcblxlz@r)(ﬁqu 29 hgge. Alogwety ; tR =
5" Pl wor 651 AR FoshEPRyTAmontey 1 oues anershad i 2D mLBOH Brsans. carboxy i c
aci d [ ( Sartiteyned bprnapy B+ I(E]{-héﬂ B@yAc @rengd I)Iﬂ)’@l'fdm% QM AeCO; (100 ml) Each
organic layer was washed with 2x5 ml 5% aq. NaHCO3. 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), each organic layer was
washed with sat. ag. NaCl (2x5 ml). The combined org. solution was dried (Na,SO,) 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-de): 1.09 (t, J=7.2 Hz, 3H, Me of Et), 2.51 (s, 3H, Me (overlapped with
15  dmso-d5)), 2.9 (br., 2H, CH; of Et), 3.4 (very br., H,O + 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(t)=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, J=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, J=262 Hz, C8-F), 168.57 (C).

The following compounds were obtained analogously:
0o OH

AN

N\N/\/
F
25  2-(tert-Butoxycarbonyl-propyl-amino)-8-fluoro-3-methyl-1-oxo-1, 2-dihydro-isoquinoline-4-

carboxylic acid



LCMS (mz) 398.0 (MH); tR = 1.21. WD 2010/ 028655PCT1DK20091050237 94 2w
2- Et hyl am no- 8- uor o- 3- et hyl - | - oxo- 1, 2- di hydr o-i soqui nol i ne-4-car boxylic
aci d [ (S)ywoeymimpssepy! - (4-fl uoro- phenyl ) - net hyl ram de. pCTMK200/05)23412. 3
(MH); tR=1.32. FHN N HJ5 2x

8- Fl uor o- 3- net hyl - 2- met hyl am no- 1- oxo- 1, 2- di hydr o-i soqui nol i ne- 4- car boxyl i c
acid [(S)- cyclopropyl-(3,4-difluoro-pitenyl)-nmethylramde. LCGM (m z)

416.3 (NVH#)

tR=1.26. 10 2y 2-Ethyl am no- 8-

uor o- 3- net hyl.- leroxo- 1, 2- di hydr o-i soqui nol i ne-4-carboxylic acid [(S)-

cycl opropyl - (
= 1.37. ‘

8, 4-di fl uor o- phenyl ) -nmet hyl ram de. LGM (mz) 430.3 (M#); tR
310+028655PCT1DK20091050237 95 2z
et hyl - 2- met hyl am no- 1- oxo- 1, 2- di hydr o-i soqui nol i ne- 4- car boxyl i c

)
8- Fl uoro
)

acid [(S

(MH); tRe= 1539,

2-tert-Butoxycarbonylamino-8-fluorvo-3-methyl-1-oxo-1, 2-dihydro-isoquinoline-4-carboxylic acid.

HN 40

5  (3-Bromomethyl-4-{[(S)-cyclobutyl-(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-1H-
isoquinolin-2-yl)-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 MgS04 and was rotovaped to give 0.3 g. crude product.The product was
chromatographed on silica gel with Etac:Hept, 30:70 as eluent to give 0.15 g.the title

compound as an oil.

Il

15 F 0
3-Bromomethyl-8-fluoro-1-oxo-2-propylamino- 1, 2-dihydro-isoquinoline-4-carboxylic acid
[(S)-cyclobutyl-(3-fluoro-phenyl)-methyl]-amide

et Obwit vyl - (3, 4-di fl uor o- phenyl)-nmethyl ramde. LCGM (mz) 430.4



2aa 2- Et hyl am no- 8-

uor o- 3- net hyl -1 - oxo- 1, 2-di hydr o-i soqui nol i ne-4-carboxylic acid [(S)-

cycl obut We(2810d284561 uor o- phenyl ) - net hyl ram de. LG M5 ( mpz/pibdossos(dsht) ; t R
= 1.5. 10 2ab

8- 1 0do- 3- net hyl - 1- oxo- 2- propyl am no- 1, 2- di hydr o-i soqui nol i ne-4-carboxylic
acid [(S)- cyclobutyl-(3-fluoro-phenyl)s nethylram de. LCM (nethod C
(mz) 548.4 (MH); tR = 1.86. WD 2010/ 028655PCT/ DK2009/ 050237 96 HN O N N
HF 0 25C15 mg (3-B thyl-4- {[(S)-cyclobutyl-(3-fluoro-phenyl)-methyl]-carbamoy]}-8-
8-F|uoro-3-ﬁ§5hyf??Pg§o?é-pgggi?gﬁi%g;ﬁ,2P?PH§§?%?HE% u%ﬁ%]?%%X - carboxylic
aci d 3- flwdo-1 ez \H-asviquieolin-C- Wbplapet-tasbar@ic acrd it-b494 edtef WhbjtjradRt rodm 62. 5
Exanple 3 3a L . . . .

8- FI uor dSBPHRHUES PV L MRS I 2l Jrdichlosoqinang dnd 2mbogiiuremarsis. a8 dPBsagtPR aci d

[(S)- cyuaixaRt QRY bokBnfrhtd@iPy406 iy bive MRL ) doaifoded 10 Oxal yl chloride (0.7
m., 8 nmml) was added to N-propyl-acetamde (1.11 nL, 10 nmol) and

2,6-lutidippe(1.39 nL, 12 mmol) in 50 nlL 1, 2-dichl oroethane at 0C. The
reaction m re was stirred at 0OC for 30 m nutes.
2-({[(S)L Cycl opropyl - (3-fl uoro-phenyl) - net hyl ] -

car banoyl f - metty] )@ 6-f | uor o- benzoi ¢ aci d was added and the reacti on m xture
was refluxed for |20 hours. The reaction mxture was poured into 35 nL 1IN
HCl (aq.) and 50 nt brine. 15 The m xture was extracted with ethyl acetate
(250 nL). The orgami c phase was washed with brine, dried over MgSO4 and

concentrated in Vacl®z The crude product was flash chronmat ographed on
silida gel (dgradPent heptane-ethyl acetate) to give 344 ng of the title

conpoun %—A)hiir%—g—ﬂ%g%—j’ —%’z‘}%@l ((WOZ), 2—‘0‘7%51730—ﬁs%ﬂ?)tbliﬁ&—%ar]bog‘ﬁic acid 3-iodo-

benzylamide

[8-Fluoro-4-(3-iodo-benzylcarbamoyl)-3-methyl-1-oxo0-1H-isoquinolin-2-yl]-carbamic acid

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

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

compound.
Compounds of the invention

15 Example 1

HN._O
~
N
IO
1a 2-Cyclopentyl-3-methyl-1-oxo-1,2-dihydro-isoquinoline-4-carboxylic acid ((S)-1-phenyl-
propyl)-amide.
A mixture of 4-acetyl-3-((S)-1-phenyl-propylamino)-isochromen-1-one (60 mg) and
20  cyclopentylamine (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 HCI (3 mL) and ethyl

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



97 3b

8- Chl or o- 3- net hyl - 1- oxo- 2- propyl- 1, 2- di hydr o-i soqui nol i ne-4-carboxylic acid

[(S)- cyowopompbess3-fl uoro- phenyl) - net hyl ram de. LC- MSpCwipK206b62080237 ( MH) ;

tR=1.52. 3c

8- Fl uor o- 3- net hyl - 1- oxo- 2- propy1- 1, 2- di hydr o-i soqui nol i ne-4-carboxylic acid

[(S)- cycl obutyl-(3-fluoro-phenyl)-nettwylramde. LCGM (nmz) 425.0 (MH);
tR=1.54. 3d

5 8-Di f lgier Qolﬁnﬁﬁeéﬂﬁ enl he%?&% 2- BhARY diatk, %e%(mﬁgf &nﬁé&ﬁ%lﬂpﬁid‘}n%fhﬁ} Q&H%%XW ic

acid [(S)- cycl opropyl - | uor o- phen [ | ram de. LC

(MH) ;  ttRgivell 831 oﬁ\lheZ@E@bG@@ﬁBSM{bm&(S@S@RD 287MSA(nEx)eifl 5e(MHThaz =

fol | ow ng %onpounds wer e obt ai ned anal ogously as in exanple 1 by

condensation between keto-acids of the general formula XXV and

correspondi ng am no conpounds of the general formula VI under nicrowave

irradiation in acetonitrile at 170C. The title 5 conpounds were purified by

pr epar at Thedollgvivg compynds| verh oblirnsdanageeystyrom oorespoadggl ketencharmalapl name

Struct Uri&e génereﬁl rH;q)niula XXIII and appropriate amino compound of the general formula VI:

SN

HN. _O

~
N

Y,

1b 2-Cyclopropyl-3-methyl-1-oxo-1,2-dihydro-isoquinoline-4-carboxylic acid ((S)-1-phenyl-

O

10 propyl)-amide.
LC-MS (m/z) 361.5 (MH"); tg = 1.25. "H NMR (250 MHz, 70°C, DMSO-dg): 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 (unresolved dt), J(d)=6.8 Hz, J(t)=8.2 Hz, 1H, CH-NH), 7.21-7.45 (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, 1H), 8.62 (br. D, J=7.9 Hz,

15 NH).

SN

HN_ O

~
N

o
Ic 2-Cyclobutyl-3-methyl-1-oxo-1,2-dihydro-isoquinoline-4-carboxylic acid ((S)-1-phenyl-
propyl)-amide.
LC-MS (m/z) 375.3 (MH); tg = 1.43.

20



mz (M+) MN4a 8-Fl uoro-2, 3-di nmet hyl - 1- oxo- 1, 2-

di hydr o-i soqui nol i ne-4-carboxylic acid [(S)-cycl opropyl-(3-fluoro-

phenyl ) - mohyiwmsisde </ z 1.2 383.4 382.41 4b PCT/DK2009/050237

8- Fl uoro- 2-i sopropyl - 3- net hyl - 1- oxo-1, 2-di hydro-i soqui nol i ne-4- carboxylic
acid [(S)-cycl opropyl -(3- fluoro-phenyl)-nethylram de <i

SN

HN_ _O
A
N

1d 2-Cyclohexyl-3-methyl-1-oxo-1,2-dihydro-isoquinoline-4-carboxylic acid ((S)-1-phenyl-
propyl)-amide.
LC-MS (m/z) 403.1 (MH); tg = 1.6.

HN. _O
AN
No
”/\CFS
5 O

1e 3-Methyl-1-oxo0-2-(2,2, 2-trifluoro-ethylamino)- 1, 2-dihydro-isoquinoline-4-carboxylic acid

((S)-1-phenyl-propyl)-amide.

LC-MS (m/z) 418.8 (MH"); tg = 1.45. "H NMR (250 MHz, 70°C, DMSO-d¢): 0.95 (t, 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 (dq, J(H-
10 F)=10.1 Hz, J=6.0 Hz, NHCH,CF3), 4.97 (q (unres dt), J(t)=8.2 Hz, J(d)=6.9 Hz, CHNH),

6.74 (t, 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,

1H), 8.25 (d, J=7.8 Hz, 1H), 8.68 (br. d, J=8.5 Hz, 1H, NHCO).

:

1f 3-Methyl-1-oxo0-2-(2,2, 2-trifluoro-ethyl)- 1, 2-dihydro-isoquinoline-4-carboxylic acid ((S)-
15  I-phenyl-propyl)-amide.



1.4 411.3 410.46 4c 2-Cyanonet hyl - 8-fl uoro- 3- net hyl - 1-

oxo- 1, 2-di hydr o-i soqui nol i ne-4- carboxylic acid [(S)-cycl opropyl -(3-
f | uor o- phwoybjooredskyl ram de <=0 z -u_ U 1.26 408.5 407 p&2/pk2009/050237
8- Fl uoro- 3-net hyl - 1- oxo-2-(3,3,3- trifluoro-propyl)-1, 2-di hydro-

I soqui nol i ne-4-carboxylic acid [(S)- cyclopropyl-(3-fluoro-phenyl)-
nethyl]-amde 1 F 79

LC-MS (m/z) 403.1 (MH); tg = 1.41.

SN

Hlil O
©$
N<
N
I
1g 3-Methyl-1-oxo-2-piperidin-1-yl-1,2-dihydro-isoquinoline-4-carboxylic acid ((S)-1-

phenyl-propyl)-amide.
5 LC-MS (m/z) 404.5 (MH"); tg = 1.63.

HN._ O
©$
N\ /k
N
H
0]

1h 2-tert-Butylamino-3-methyl-1-oxo- 1, 2-dihydro-isoquinoline-4-carboxylic acid ((S)-1-
phenyl-propyl)-amide.
The solution of tert-butylhydrazine for the reaction was obtained by shaking of tert-

10 butylhydrazine hydrochloride with suspension of anhydrous Na;COs 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
©$
N\ J\
N
H
0]

1i 2-Isopropylamino-3-methyl-1-oxo- 1, 2-dihydro-isoquinoline-4-carboxylic acid ((S)-1-
15 phenyl-propyl)-amide.



1 HN , 1 FAOI NCF3 11 O 1.48 465.5 464.43 99 4e

2-(2,2-Di fluoro-propyl)-8-fluoro-3- nethyl-I-oxo-1, 2-di hydro-

i soqui nolwoeetmsssboxylic acid [(S)- cycl opropyl - (3-fl uecwAamxrems)237
met hyl ram de , , |

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 SiO; column, gradient heptane — ethyl acetate, products came out
5  with 30-40% ethyl acetate) each fraction was analysed by LC-MS and only pure fractions
were evaporated. LC-MS (m/z) 378.3 (MH"); tg = 0.77 (method B); 1.46 (method A). 'H
NMR (250 MHz, 70°C, DMSO-d¢): 0.96 (t, J=7.6 Hz, 3H, Me of Et), 1.05 (d, J=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, 1H, NNH), 7.22-7.49 (m, 7H), 7.63 (t, 1H), 8.24 (d,
10 J=8 Hz, 1H), 8.68 (br. d, J=7.9 Hz, 1H, NHCO).

1k 3-Methyl-1-oxo-2-propyl-1,2-dihydro-isoquinoline-4-carboxylic acid ((S)-1-phenyl-

propyl)-amide.
LC-MS (m/z) 363.7 (MH); tg = 1.37.

HN.__O
AN
N\/\/
(@]

11 2-Butyl-3-methyl-1-oxo- 1, 2-dihydro-isoquinoline-4-carboxylic acid ((S)-1-phenyl-propyl)-
amide.

LC-MS (m/z) 377.6 (MH); tg = 1.48.



HN,O FF | F 1.41 447.7 446. 44 4Af 8-Fl uoro-2-(2-net hoxy-ethyl)-3-

nmet hyl -1 - oxo- 1, 2-di hydro- isoqui noline-4-carboxylic acid [(S)-

cycl opr opyb-208yi2keser o- phenyl ) - net hyl rami de F1 HN |, TN jppTAhKR0#9 0502328 427. 2
426.46 4g 8- Fl uoro-3-nethyl -1-0x0-242_ pyrrolidin-|-yl-ethyl)-1,2-di hydro-

SN

HN._ _O
AN
N\/Y
O

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

81

phenyl-propyl)-amide.
LC-MS (m/z) 391.8 (MH); tg = 1.58.

HN.__O
AN
5 (@]

In 2-(2-Methoxy-ethyl)-3-methyl-1-oxo- 1, 2-dihydro-isoquinoline-4-carboxylic acid ((S)-1-

phenyl-propyl)-amide.
LC-MS (m/z) 379.6 (MH); tg = 1.25.

HN_ _O
P
N 0

O
10 1o 3-Methyl-1-oxo-2-(tetrahydro-furan-2-ylmethyl)- 1, 2-dihydro-isoquinoline-4-carboxylic
acid ((S)-1-phenyl-propyl)-amide.
LC-MS (m/z) 405.5 (MH); tg = 1.31.



I soqui nol i ne-4-carboxylic acid [(S)- cyclopropyl-(3-fluoro-phenyl)-
methylram de F1 HNO I11r 1 yN FO 0.89 466.4 465.54 4h

2- Al 'l yl - 3woebtwl2sdssoxo- 1, 2- di hydr o- i soqui nol i ne- 4- car bexymrzoeisoks3q( S) -

1- phenyl -propyl)-amde / 0 \zZ * * 1.30 361.6 360.45 4i

2- ( 3- Met hoxy- propyl ) - 3-net hyl - 1- oxo- 1, 2-di hydr o-i soqui nol i ne-4- carboxylic
acid ((5)-1-phenyl- propyl)-am de 82

:

HN.__O
~
NN
O
1Ip 3-Methyl-1-oxo-2-pentyl-1,2-dihydro-isoquinoline-4-carboxylic acid ((S)-1-phenyl-
propyl)-amide.
LC-MS (m/z) 391.7 (MH); tg = 1.59.

1q 3-Methyl-2-(2-methylsulfanyl-ethyl)- 1-oxo-1,2-dihydro-isoquinoline-4-carboxylic acid
((S)-1-phenyl-propyl)-amide.
LC-MS (m/z) 395.0 (MH); tg = 1.37.

10 Ir 2-Butyl-3-methyl-1-oxo-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.



-0z 0 /- 1.27 393.6 392.50 4) 6,8-Difluoro-3-nethyl-I-oxo-2-
(3,3,3-trifluoro-propyl)-1, 2-di hydro- isoqui noline-4-carboxylic acid [(S)-
cycl opr opyb-20Bv2Baser o- phenyl ) - nmethyl]-am de F- HN FO NpCI/DK2069/050237CF3
1.53 483.0 482.42 100 4k 3-Methyl -1 -oxo-2-prop-2-ynyl -1, 2-

HN. _O
@5/
e,
N
F 0

1s 2-Cyclobutylamino-8-fluoro-3-methyl- 1-oxo- 1, 2-dihydro-isoquinoline-4-carboxylic acid

83

((S)-cyclopropyl-phenyl-methyl)-amide.
LC-MS (m/z) 420.6 (MH); tg = 1.50.

HN. O
©5/
N\/O
N
5 F (@]

1t 2-Cyclopentylamino-8-fluoro-3-methyl-1-oxo- 1,2-dihydro-isoquinoline-4-carboxylic acid
((S)-cyclopropyl-phenyl-methyl)-amide.
LC-MS (m/z) 434.4 (MH); tg = 1.59.

10 Tu 2-Ethoxy-8-fluoro-3-methyl-1-oxo- 1, 2-dihydro-isoquinoline-4-carboxylic acid ((S)-
cyclopropyl-phenyl-methyl)-amide.
LC-MS (m/z) 395.4 (MH"); tg = 1.29.



di hydr o-i soqui nol i ne-4-carboxylic acid ((S)-1-phenyl-propyl)-amde o /-
1.26 359.1 358.44 41 1-ylnmethyl)-2-(3,3,3-trifluoro-

propyl ) - lwd-2didmesess- i soqui nol i ne-4- carboxylic acid [(Spcapr0@rmEpsl- ( 3-
fluoro-phenyl)-nethylramde F H FO O NNO

10

15

84

1v 8-Chloro-2-ethoxy-3-methyl-1-oxo- 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 170°C for 10 min. LC-MS (m/z) 399.3 (MH"); tg = 1.39.

1w 8-Chloro-2-isobutoxy-3-methyl-1-oxo-1,2-dihydro-isoquinoline-4-carboxylic acid ((S)-1-
phenyl-propyl)-amide.
O-iso-Butylhydroxylamine hydrochloride was used in the condensation in the presence of

diisopropylethylamine (1 eq.) at 170°C for 10 min. LC-MS (m/z) 427.1 (MH); tg = 1.61.

Cl O
Ix 8-Chloro-3-methyl-1-oxo-2-propoxy-1, 2-dihydro-isoquinoline-4-carboxylic acid ((S)-1-
phenyl-propyl)-amide.
I-(Aminooxy)propane hydrochloride was used in the condensation in the presence of

diisopropylethylamine (1 eq.) at 170°C for 10 min. LC-MS (m/z) 413.1 (MH"); tg = 1.5.



1.38 548.5 547.52 4m 2- Cycl opropyl net hyl - 8-f | uor o- 3-

nmet hyl -1 - oxo- 1, 2-di hydro- isoqui noline-4-carboxylic acid [(S)-

cycl opr opyb-208yi2keser o- phenyl ) - net hyl ]-am de 40: O P8 T(DR20602AB30137422. 47
4n 8- Fl uor o- 3- et hyl - | - oxo- 2- (5- oxo- pyrrolidin-2-ylnethyl)-1, 2-di hydro-

i soqui nol i ne-4-carboxylic acid [(S)- cycl opropyl -(3-fluoro-phenyl)-

nmet hyl ] - am de 85

HN_ _O
AN
N\
0

1y 2,3-Dimethyl-1-oxo-1,2-dihydro-isoquinoline-4-carboxylic acid ((S)-1-phenyl-propyl)-
amide.

LC-MS (m/z) 335.4 (MH); tg = 1.16.

SN

HN. _O
@3
5 0 j/

1z 2-Isopropyl-3-methyl-1-oxo-1,2-dihydro-isoquinoline-4-carboxylic acid ((S)-1-phenyl-

pd

propyl)-amide.
LC-MS (m/z) 363.5 (MH); tg = 1.37.

HN. _O

~ F r
NS
O
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 (m/z) 399.3 (MH); tg = 1.38.



amde FHNI O ,Nr O NH o 1.08 466.1 465.50 40 8-Fl uoro- 3-nethyl -I-oxo- 2-
pi peridi n-3-yl net hyl -1, 2-di hydr o- isoqui noline-4-carboxylic acid [(S)-
cycl opr opyb-208yi28eser o- phenyl ) - nethylram de /- 0 = 0. 91 PCT/DK2009/050237

86

Example 2

2a 2-Ethylamino-3-methyl-1-oxo- 1, 2-dihydro-isoquinoline-4-carboxylic acid ((S)-1-phenyl-
propyl)-amide.

5  To a mixture of 2-amino-3-methyl-1-ox0-1,2-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 mmol) was added followed by
dropwise addition of acetic acid (2.5 mL, 44 mmol) (caution: exothermic reaction with gas
evolution). The obtained clear colorless solution was stirred at r.t. for 30 min. More sodium

10 cyanoborohydride (1 g), acetaldehyde (1 ml), and acetic acid (2 ml) were added and stirring
continued for 2 hour. LC-MS indicated a full conversion to the title product with formation of
traces of the double alkylation product (UV 1.3%, tg = 1.5, m/z (MH") 392.4). The reaction
mixture was partitioned between 5% aq. NaHCO; (100 ml, pH=7) and ethyl acetate (3x50
mL), the combined organic solutions were washed with water 3 times, and evaporated to give

15 3.2 gofcolorless solid residue. The crude product was transferred into 100 g prepacked SiO,
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 C2H6N30, (MH™) 364.2020, found

20 364.2006. '"H NMR (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, NHEt), 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 (br. d, J=8.1 Hz, 1H). °C APT (125 MHz, 25°C, DMSO-

25  d¢=39.88 ppm): 11.65 (CH; of Et), 12.99 (CH;3 of NHE), 16.55 (br, CHs), 29.58 (CH, of Et),
44.99 (CH;, of NHE), 55.29 (CHNHCO), 114.3 (C), 123.73 (br, CH), 123.82 (C), 126.4



466.4 465.54 101 4p 8- Fl uoro-2-(2-hydroxy-ethyl)- 3-
nmet hyl -1 - oxo- 1, 2-di hydro- isoqui noline-4-carboxylic acid [(S)-
cycl obut wWe(28tofid2863s50- phenyl ) - met hyl r ami de FO 0 * NHpOHDK28d9/0522537 1
426.46 4q 8- Fl uoro- 3-net hyl -1-0xo0-2-(R)- tetrahydro-furan-3-yl-1, 2-di hydro-
I soqui nol i ne-4-carboxylic acid [(S)- cyclobutyl-(3-fluoro-phenyl)-nethylr
am de u_ 87

(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:

2b 3-Methyl-1-oxo-2-propylamino-1,2-dihydro-isoquinoline-4-carboxylic acid ((S)-1-phenyl-
propyl)-amide.
LC-MS (m/z) 378.5 (MH); tg = 1.47.

2¢ 2-Butylamino-3-methyl-1-oxo-1,2-dihydro-isoquinoline-4-carboxylic acid ((S)-1-phenyl-
propyl)-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-propyl)-amide.



L 1.31 453.4 452.50 4r 8-Fl uoro-3-nethyl-1-o0x0-2-(9)-

tetrahydro-furan-3-yl -1, 2-di hydro- isoquinoline-4-carboxylic acid [(S)-

cycl obut we(28toid28es0- phenyl ) -nethylr amide u_ u_ 1. 31p¢5D2060ER0B0 4s

8- Fl uoro- 3-net hyl -1 - oxo-2- (tetrahydro-pyran-4-yl)-1, 2-di hydro-

I soqui nol i ne-4-carboxylic acid [(S)- cyclobutyl-(3-fluoro-phenyl)-nethylr
88

LC-MS (m/z) 392.7 (MH); tg = 1.59.

o
pd
/
Iz

2e 2-(2,2-Dimethyl-propylamino)-3-methyl-1-oxo-1,2-dihydro-isoquinoline-4-carboxylic acid
((S)-1-phenyl-propyl)-amide.
5 LC-MS (m/z) 406.6 (MH"); tg = 1.69.

:

HN O

~

pd

N<
AV

2f 2-(Cyclopropylmethyl-amino)-3-methyl-1-oxo- 1,2-dihydro-isoquinoline-4-carboxylic acid

O

((S)-1-phenyl-propyl)-amide.
LC-MS (m/z) 390.6 (MH); tg = 1.47.

:

10 ©
2g 2-(2,2-Dimethyl-propylamino)-3-methyl- 1-oxo-1,2-dihydro-isoquinoline-4-carboxylic acid

((S)-1-phenyl-propyl)-amide.
LC-MS (m/z) 406.9 (MH); tg = 1.69.



amde /0 u_uO 1.35 467.5 466.53 4t 2-Et hoxy-8-fl uoro-3-nethyl - -oxo-
1, 2-di hydr o-i soqui nol i ne-4- carboxylic acid [(S)-cyclobutyl-(3-

f 1 uor o- phwoybjo/oredskyl rami de < O\z -0 LL 1.39 427.2 426. #6TAHK2009/050237

8- Fl uor o- 3- et hyl - | - oxo- 2- propoxy- 1, 2-di hydr o-i soqui nol i ne-4- carboxylic
acid [(S)-cycl obutyl-(3-

HN. _O
©$
N
N7
H
Cl O

2h 8-Chloro-2-ethylamino-3-methyl-1-oxo-1,2-dihydro-isoquinoline-4-carboxylic acid ((S)-

&9

1-phenyl-propyl)-amide.
LC-MS (m/z) 398.0 (MH); tg = 1.46.

HN.__O
AN
N
5 F (@]

2i 2-Ethylamino-8-fluoro-3-methyl-1-oxo-1,2-dihydro-isoquinoline-4-carboxylic acid ((S)-
cyclopropyl-phenyl-methyl)-amide.
LC-MS (m/z) 394.4 (MH); tg = 1.41.

N<
N
H
F O

10 2j 8-Fluoro-2-isobutylamino-3-methyl-1-oxo- 1, 2-dihydro-isoquinoline-4-carboxylic acid
((S)-cyclopropyl-phenyl-methyl)-amide.
LC-MS (m/z) 422.4 (MH); tg = 1.59.



fluoro-phenyl)-nethyl] amde 1 FHN SI N, 0 1.51 441.2 440.49 102 4v
2- Et hoxy- 8-fl uor o- 3- et hyl - 1- oxo- 1, 2-di hydro-i soqui noli ne-4- carboxylic

aci d [ (S)woyeloaps@apy! - (3- fl uoro-phenyl)-net hyl ram de <tc@®pK2009058230_ U_
1.27 413.5

90

2k 8-Fluoro-3-methyl-1-oxo-2-propylamino- 1, 2-dihydro-isoquinoline-4-carboxylic acid ((S)-
cyclopropyl-phenyl-methyl)-amide.
LC-MS (m/z) 408.6 (MH); tg = 1.52.

21 8-Chloro-3-methyl-1-oxo-2-propylamino- 1, 2-dihydro-isoquinoline-4-carboxylic acid ((S)-
1-phenyl-propyl)-amide.
LC-MS (m/z) 412.3 (MH); tg = 1.58.

N<
N ﬁ/
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); tg = 1.69.



412. 43 4w 8- Fl uor o- 3- net hyl - 1- oxo- 2- propoxy- 1, 2-di hydro-i soqui nol i ne- 4-
carboxylic acid [(S)-cycl opropyl-(3- fluoro-phenyl)-nethylramde <0z u_ u_
1. 38 427.Ro048five28654x 2- Al | yl - 8-f 1 uor o- 3- net hyl - 1- oxo- 1, 2C€T/DK2009/050237
di hydr o-i soqui nol i ne-4-carboxylic acid [(S)-cycl obutyl-(3-fluoro-
phenyl)-nmethyl]-amde ./0 0.8 (B) 423.0 422.47 4y
2-Allyl-8-fluoro-3-nethyl-1-oxo0-1,2- 91

N0 %
N
H
O

2n 2-Ethylamino- I-oxo-3-(2-oxo-pyrrolidin-1-ylmethyl)- 1, 2-dihydro-isoquinoline-4-
carboxylic acid ((S)-1-phenyl-propyl)-amide.
LC-MS (m/z) 447.7 (MH); tg = 1.22.

.o %
S é
N\N/\/
H
5 (@]

20 1-Oxo0-3-(2-oxo-pyrrolidin- 1-ylmethyl)-2-propylamino- 1, 2-dihydro-isoquinoline-4-
carboxylic acid ((S)-1-phenyl-propyl)-amide.
LC-MS (m/z) 461.6 (MH); tg = 1.32.

F :
HN 0
A
N.
N7
H
F O

10 2p 2-Ethylamino-8-fluoro-3-methyl-1-oxo-1,2-dihydro-isoquinoline-4-carboxylic acid [(S)-
cyclopropyl-(3-fluoro-phenyl)-methyl]-amide.
LC-MS (m/z) 412.4 (MH); tg = 1.38.



di hydr o-i soqui nol i ne-4-carboxylic acid [(S)-cycl opropyl -(3-fluoro-
phenyl)-nmethyl]-amde / -0 u- 0.76 (B) 408.9 408.45 4z

8- Fl uor o-weoretomekess- oxo- 2- prop-2- ynyl - 1, 2- di hydr o- i soqecr@K208/056237
carboxylic acid [(S)-cyclobutyl-(3- fluoro-phenyl)-nmethyl]amde F O ,/NH -
FO 0.8 (B) 420.9 420.46 4aa

F :
HN o}
AN
N
N/\/
H
F (@]

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

92

cyclopropyl-(3-fluoro-phenyl)-methyl]-amide.
LC-MS (m/z) 426.3 (MH); tg = 1.51.

F : ~~ o
HN 0
N
NT N
H
F O

2r 2-Ethylamino-8-fluoro- 1-oxo-3-(2-oxo-pyrrolidin- 1-ylmethyl)- 1, 2-dihydro-isoquinoline-4-
carboxylic acid [(S)-cyclopropyl-(3-fluoro-phenyl)-methyl]-amide.
LC-MS (m/z) 495.7 (MH"); tg = 1.27.

HN 0
SN
N
N7
H
F O

10 2s 2-Ethylamino-8-fluoro-3-methyl-1-oxo- 1, 2-dihydro-isoquinoline-4-carboxylic acid [(S)-
cyclobutyl-(3-fluoro-phenyl)-methyl]-amide.
LC-MS (m/z) 426.3 (MH); tg = 1.47. LC-High Resolution MS calc. for C24HasF>N;0,
426.1988 (MH"), found 426.1980.



8- Fl uor o- 3- net hyl - 1- oxo- 2- prop- 2- ynyl -1, 2-di hydr o-i soqui nol i ne- 4-
carboxylic acid [(S)-cycl opropyl-(3- fluoro-phenyl)-nethyl]Jamde |1 ONH N F
0.75 (B) wOB0B/0A8Gs543 WD 2010/ 028655PCT/ DK2009/ 050237 203/p4a2009/050237

2- Cycl opropyl met hyl- 8- fl uoro-3- nethyl-1-oxo-1, 2-di hydro-

I soqui nol i ne-4-carboxylic acid [(S)- cyclobutyl-(3-fluoro-phenyl)-nethyl]

anm de F, NH 93
HN. O
X
N\N/\
H
F 0

2t 2-Ethylamino-8-fluoro-3-methyl-1-oxo-1,2-dihydro-isoquinoline-4-carboxylic acid ((S)-1-
phenyl-propyl)-amide.
LC-MS (m/z) 382.4 (MH); tg = 1.26.

2u 8-Fluoro-3-methyl-2-methylamino- 1-oxo- 1, 2-dihydro-isoquinoline-4-carboxylic acid ((S)-
cyclopropyl-phenyl-methyl)-amide.
LC-MS (m/z) 380.4 (MH"); tg = 1.17.

A

10 2v 8-Fluoro-3-methyl-2-methylamino- 1-oxo- 1, 2-dihydro-isoquinoline-4-carboxylic acid [(S)-
cyclopropyl-(4-fluoro-phenyl)-methyl]-amide.
LC-MS (m/z) 398.0 (MH); tg = 1.21.



N A 0.86 (B) 437.5 436.50 *LC- M5 nethod A was used unl ess noted ot herw se.
Exanple 5 F 0 55a

8- Fl uor o-weomtanekess- oxo- 2- (5) - 1- pyrrol i di n- 2-yl net hy1- 1 perdikrg@roseissoqui nol
i ne-4- carboxylic acid [(5)-cycl obutyl-(3-fluoro-phenyl)-methyl]am de.
(S)-2-Am nonet hyl - pyrrolidi ne-1-carboxylic acid tert-butyl ester (510 ng,
2.54 mmol) and 2-(1- {[(S)-cyclobutyl-943-fl uor o- phenyl) - net hyl ] - car banoyl f
- 2- 0X0- propyl) - 6-fl uoro-benzoic acid (851 ng, 2.12 mmol) were condensed
anal ogousl o the nmethod described for exanple 104 to give

Q/cbutyl (3 fl uoro- phenyl) net hyl ] - car banoyl f -8-fl uoro- 3-

tert-butyl esfen The Boc- protectlon group was reaned anal ogously to the
met hod descri beéti<f af exanple 6 with trifluoroacetic acid in
1, 2-dichloroethang to give the title conmpound. LC-M5 (mz) 466.3 (MH); tR
g ng conpounds wer e obtai ned anal ogously: 104 F O 5b
8- Fl uor o- 3- nf | - 1-loxo- 2- (R) - 1- pyrrolidin-3-yl net hyl-1, 2-di hydro-i soqui nol
i ne-4- car boxy 2O -TS) - cycl obut yI - (3 f1 uor o- phenyl)-nethyl]ani de. 5
LGNB(MZ)4--4&M%% tR=0.98. FO
2w 2-Ethylamino-8-fluoro-3-methyl-1-oxo- 1, 2-dihydro-isoquinoline-4-carboxylic acid [(S)-
cyclopropyl-(4-fluoro-phenyl)-methyl]-amide.

LC-MS (m/z) 412.3 (MH); tg = 1.32.

s

2x 8-Fluoro-3-methyl-2-methylamino- I-oxo- 1, 2-dihydro-isoquinoline-4-carboxylic acid [(S)-
cyclopropyl-(3,4-difluoro-phenyl)-methyl]-amide.
LC-MS (m/z) 416.3 (MH); tg = 1.26.

F
HN_ O
N
N\N/\
H
F O

10 2y 2-Ethylamino-8-fluoro-3-methyl-1-oxo- 1,2-dihydro-isoquinoline-4-carboxylic acid [(S)-
cyclopropyl-(3,4-difluoro-phenyl)-methyl]-amide.
LC-MS (m/z) 430.3 (MH); tg = 1.37.



5¢c

8- Fl uor o- 3-net hyl - 1- oxo- 2-(S) - 1- pyrrol i di n- 3-yl net hyl- 1, 2- di hydr o-i soqui nol
i ne-4- cawvbaswldzessaci d [ (S)-cycl obutyl - (3-fl uoro-phenyl pcratirgbdymsoisde.
LCMs (mz) 466.2 (MH); tR = 0.98. 10F O 5d

8- Fl uor o- 3- net hyl - 1- oxo- 2- (R) - 1- pyrrol i di n- 2-yl met hy1- 1, 2- di hydr o-i soqui nol
i ne-4- carboxylic acid [(S)-cycl obutylgs 3-fl uoro-phenyl)-nethyl]am de LC M
(method B) (mz) 466.3 (M#); tR=0.59. 105 F 0 5e

8- Fl uor or 3- prt hyl - 1- 0X0-2-(S)-1-pyrrolidin-2-ylnethyl-1, 2-di hydro-i soqui nol
i ne-4- carp d [(S)-cycl opropyl -(3-fl uoro-phenyl)-nethyl]am de.
LC-Ms (m LAMHE) ; tR = 0.88.  5F 0 5f

8- Fl uor ot 3- met hyl 1- oxo0-2- (R)-1-pyrrolidin-2-yl methyl-1, 2-di hydro-i soqui nol
i ne-4- carboxylHNs_afid [(S)-cycl opropyl -(3-fluoro-phenyl)-nethyl]am de.

LG M5 (M z) 4523(M—|+) tR = 0.88. 105g

8- Fl uoro- 3-np o%0- 2- (R) - 1- pyrrolidin-3-yl-1, 2-di hydro-i soqui nol i ne-4-
-cycl opropyl - (3-fl uoro-phenyl)-nmet hyl ] am de. LC M5

RN=’ 0.87. WO 2010/ 028655PCT/ DK2009/ 050237 106

27 8-Fluoro-3-methyl-2-methylamino- 1-oxo- 1,2-dihydro-isoquinoline-4-carboxylic acid [(S)-
cyclobutyl-(3,4-difluoro-phenyl)-methyl]-amide.
LC-MS (m/z) 430.4 (MH); tg = 1.39.

F
HN_ O
N
N\N/\
H
F O

2aa 2-Ethylamino-8-fluoro-3-methyl-1-oxo-1,2-dihydro-isoquinoline-4-carboxylic acid [(S)-
cyclobutyl-(3,4-difluoro-phenyl)-methyl]-amide.
LC-MS (m/z) 444.5 (MH); tg = 1.5.

HN 0
©$
No
N/\/
H
| 0

10 2ab 8-lodo-3-methyl-1-oxo-2-propylamino- 1, 2-dihydro-isoquinoline-4-carboxylic acid [(S)-
cyclobutyl-(3-fluoro-phenyl)-methyl]-amide.
LC-MS (method C) (m/z) 548.4 (MH"); tg = 1.86.



5h 8-Fluoro-3-nethyl- 1

-0X0-2-(S)-1-pyrrolidin-3-yl1-1, 2-di hydro-i soqui noli ne-4-carboxylic acid

[ (S)-cyclwpnopyi2sds3- f | uor o- phenyl ) - net hyl ] am de. LG MS poirmKk2468R54230 MH) ;

tR =0.88. 5 Exanple 6 Synthesis of internediates:

3- Brononet hyl-8-fluoro- 1

- 0X0- 2- propyl-1, 2-di hydro-i soqui nol i neg#4- car boxylic acid f(s)10

cycl opropyl - (3-fl uoro-phenyl)-nmethyl]anide. Bromne (400 ng, 2.5 mmol) in

0.5 m 1, 2-dichl oroethane was added to

8 fluoro-3 hyl - 1oxo- 2- propy1- 1, 2- di hydr o-i soqui nol i ne-4-carboxylic acid
[(S)- cycg y| - (3-fl uoro-phenyl)- nethyl]-amde (344 ny, 0.84 mmol, see

exanple 3) in 1,/12-di chl oroethane (20 nmL) at 60C. The reaction m xture was

stirred for 15HN-nuPes at 60C. The reaction mxture was 15concentrated in

vacuo to give crude 3-brononet hyl-8-fl uoro-1-oxo-2-propyl -1, 2-di hydro-

i soqui nol i ne-4 oxylic acid
[ (S)-cycl opr - (35 quoro- henyl) - net hyl ] - am de, which was used in the
next step w th chN I ion. LGMs (mz) 489.5 (MH#); tR = 1.55. WO

2010/ 028655P 009H050237 107 6a 8- Fl uor o- 1- oxo0- 3- pi per azi n-

1-yl met hyl- 2- propyl- 1, 2-di hydr o-i soqui nol i ne-4-carboxylic acid

[ (S) - cy Bae@Blylo-§-Indrhar @copheroplyJanived-1yA-Jiapardasoqlincdinbyl caaboiytic @2@d3B-pL, 2

mol ) and plpera2|ne | -carboxylic acid tert-butyl ester (186 ng, 1 5muol)

wer e added-pgrzviamide.

3-brono @ﬁ&? L-4L di hydr o-i soqui nol i ne- 4-

carboxyﬁ?%mg%pﬁdfég§5 ycC g%?é% *?gxfluégo phenyl ) -net hyl ] -am de (0. 84

nnnlﬁ in 20 nL THF. The reaction m xture was stirred at roomtenperature

for urs agd poured into 50 nL water and 50 nL brine. The m xture was

extract AMRIE Set hyl acetate (250 nl). The organic phase was washed with

brine, dried.over MgSO4 and concentrated in vacuo. The 10crude product was
'grqgged on silica gel (gradient heptane-ethyl acetate) to

‘ xture of

gi ve 365¢ 3
4- (4- {[(S) cl opropyl - (3-fl uoro-phenyl) - net hyl ] - car banoyl f -

8-fluoro-1- -propyl-1, 2-di hydro-i soqui nol i n-3-yl net hyl ) - pi perazi ne-1-ca
rboxylic acidltert-butyl ester and

et hyl - 1- oxo- 2- propy1- 1, 2- di hydr o-i soqui nol i ne- 4- car boxyl i ¢ aci d
(3-fl uoro-phenyl)-nethyl]-am de. The m xture was di ssol ved
in 7 m 151 2 dlzbgoroethane 7 mL trifluoroacetic acid was added and the
reaction fot@re s stirred at roomtenperature for 2 hours and
concentrated in vacuo. 50 nL sat. NaHCO3 (aq) was added, and the m xture

was ext rict- E&wmﬁwn@tﬁﬂyll ométpa@m/l(l%dlﬁwm lmlml@farﬁ carppiadie agidd (Yashed wi t h
bri ne, dr| dnpvpg%&g G enq-nwt t%%ged in vacuo. The crude product was
fl ash chi’orfa 5@ d‘é7 syflca dp? ethyl acetate and then ethyl
acetiat e: @eilylan@ride 0.8ty 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-dichloroethane 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 1N HCl (aq.) and 50 mL brine.

15  The mixture was extracted with ethyl acetate (250 mL). The organic phase was washed with
brine, dried over MgSO4 and concentrated in vacuo. The crude product was flash
chromatographed on silica gel (gradient heptane-ethyl 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:



20am ne 3:1:1) to give
8- Fl uor o- 1- oxo- 3- pi perazi n- 1-yl nmet hyl - 2- propyl - 1, 2- di hydr o-

i soqui nolwoeed/msssboxyl i c acid PCT/DK2009/050237
[(S)-cycl opropyl -(3-fluoro-phenyl)-nethyl]-amde, yield 50% LC MS (nethod
B) (mz) 495.5 (MH+); tR = 0.55. The foll ow ng compound was obt ai ned

anal ogously via correspondi ng 3-bronomgt hyl 25derivative: WO

2010/ 028655PCT/ DK2009/ 050237 108 6b

8- Fl uor o- 1- gxo- 3- pi per azi n- 1-yl et hyl - 2- propyl - 1, 2- di hydr o-i soqui nol i ne-4-c
ar boxyl A cycl obutyl - (3-fl uoro-phenyl)-nmethyl]amde LC- M5 (nfz)
509. 3 ( M) R.=1.01. 5 I< 6¢C
3-(4-tert-Butyl*piperazin-I-ylnmethyl)-8-chl oro-1-oxo-2-propyl -1, 2-di hydro-i
soquinoline&l oxylic acid

| - (3-fluoro-phenyl)-nethyl]am de. Triethyl amne (280 p,L, 2
- butyl - pi perazine (96 ng, 0.67 nmol) were added to
QﬁLoro-l-oxo-Z-propyl-1,2-dihydro-isoquinoIine-4-carboxyIic
I

acid [(S)-] 10gycljopropyl - (3-fl uoro-phenyl)-nethyl]-amde (0.56 mml) in 10
m. THF. THe r€@actiten m xture was stirred at roomtenperature for 30 mnutes
and poured into 50 nL 0.5 N NaCH (aq). The m xture was extracted with ethyl
acet at e p1OOhiery-3-mevbyiot-gani wromddel-hsdrimeispdnalinetd-orboelicdciddSover MySO4
and conggnor%}eg_%ﬂ yacyo, The cg_ge%%roduct was flash chromat ographed on
silica ggf fgfﬁd( ¥ ﬁéb g%é- ﬁﬁ?? tate/ methanol) to give 190 ng of

15t he tintdc-e1soapound] (VMirehdp60962LC M5 (M z) 567.8 (MH+); tR = 1.07. The
fol |l owi ng conpounds were obtai ned anal ogously: WO
2010£028655PCT1DK20091050237 109 6d

8- Chl or 0- 1- gx0- 3- (2- oxo- pyrrolidin-1-yl met hyl)-2-propyl -1, 2-di hydro-i soqui n
oline-4- cg oxyIijacid [ (S)-cycl opropyl - (3-fl uoro-phenyl)-nethyl]am de.

3¢ 8-Fluoro-3-methyl-1-oxo-2-propyl-1,2-dihydro-isoquinoline-4-carboxylic acid [(S)-
cyclobutyl-(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-phenyl)-methyl]-amide.
LC-MS (m/z) 429.2 (MH+); tR = 1.37



Pyrrolidinone was treated with sodium hydride in THF before addition to the
correspondi ng 5 3-brononet hyl conpound. LC-MS (mfz) 510.2 (M#H); tR = 1.43.
6e WO 2010/028655 PCT/DK2009/050237

8- Fl uor o- 1- oxo0- 3- (2- oxo- pyrrolidin-1-yl met hyl)-2-propyl -1, 2-di hydro-i soqui n
ol ine-4- carboxylic acid [(S)-cyclopropyl-(3-fluoro-phenyl)-nethyl]amde
Pyrrolidinone was treated with sodi umdgydride in THF before addition to the
corresponding 10 3-bronmomet hyl compound. LC-MS (mz) 494.3 (M#); tR = 1.29
F 6f

3-(4- tert Bd?yl pi perazin-1-yl methyl)-8-fluoro-1-o0xo0-2-propyl -1, 2-di hydro-i
soqui nol Th@efoklewmgrdompyum(ts va@E dbtained analogously as in example 1 by condensation

[(S)-cy | opro 3- fI m de L m z) 551. ); tR
0 o7 PRSP tdretBe AR eEgo G B Spo b B chgnafids S

- Di met hydenBaPRir@éiav1 dncreyhﬁ&bwra rBdfat idR iPacelonit®ikOat 120°¢. 3ThSiitld

-trifluoro-propyl)- 1,2-dihydro-isoquinoline-4-carboxylic acid

[ (S) Scyclonespdd wers phrified by preeayitiye RetMplar baflagle chremaoermhyonjlios zrl: 6

(MH); tR = 1.05. Exanple 7 The foll ow ng conpounds were obtained fromthe

correspondi ng conpounds described in the exanple 5 by reductive al kyl ation

wi th appropriate al deltyiignidgichain@ddl um cyanobs@dtved | d¢ kR gnahggoumiw [t o the

met hod described for exanple 2 or by acylation with acetig anhydrlde (neat)

fol | oned by evaporation. The title conpgunds were i somingy GIHIAX i on

exchange, flash chronatography or by preparative LC B 0 74

8- Fl uor g=3=methyt=24¢ Sj=t=rmethyt=pyrrotidimm=2=yirmethy)=i-joxo=1,12=drhydr ol5

i soqui ngl i ne-4 carboxyllc aC|d Z%

C-

[(S)-cy¢l opropyl s (3- /Q;;égs\ V5 (ni|z) 466 4 (MH);
tR=1089. WO 251) 3% ro zsoquzno ine-4-car oxy;) 0237 114 =0
4a acid [(S)-cyclopropyi-(3-fluoro- 1.2 | 383.4 (382.41

phenyl)-methyl]-amide N

VAN
8-Fluoro-2-isopropyl-3-methyl-1- F/Q

oxo-1,2-dihydro-isoquinoline-4-

r—x-n

Vs

4b carboxylic acid [(S)-cyclopropyl-(3- “ 1.4 1 4113 141046
fluoro-phenyl)-methyl]-amide N
[T
oW
- .
2-Cyanomethyl-8-fluoro-3-methyl-1- HN. O
oxo-1,2-dihydro-isoquinoline-4- g
4¢ N 1.26 | 408.5 [407.42

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

8-Fluoro-3-methyl-1-oxo-2-(3,3,3- F/Q O
trifluoro-propyl)-1,2-dihydro- ~
4d isoquinoline-4-carboxylic acid [(S)- S 1.48 | 465.5 [464.43
cyclopropyl-(3-fluoro-phenyl)- e
methyl]-amide g8 i




7b
24(S) - 1-

Et hyl

oqui nol i ned-208wdasesyl i ¢ aci d

[ (S)-cycl opropyl
. 92.

tR=20

7/cC

-(3-fluoro-phenyl)-nethyl]am de.

-pyrrolidin-2-ylnethyl)-8-fluoro-3-nethyl

PCT/DK2009/050237

-1-oxo0-1, 2-di hydro-is

LC-MB (m z) 480.4 (NMH);

8- Fl uor o- 3-net hyl -1 - oxo- 24( S) - 1- propyl9gpyrrol i din-2-yl methyl)-1, 2-di hydroi s
oqui nol i ne-4-carboxylic acid

[ (S)-cygiopropyl-(3-fTuoro-phenyl j-nmetnytjam de. LC V5 (Mm[Z) 4941 4 (VH) ;
tR = 0. 98. LO07d
24(S) - 1{Acet yl | ByELoPildore-propy et fiydrp=-33- p«@w#@- met iyl - 1-loxo- 1, [2- di hydr o- i
soqui nolli ne- 41 car bestyl-i ©xadi Wdihydro- HN__o
[ (S) - cy¢l oge opYyisodiBndlingot-oanpheriil dcidE@Shyl | am de. LC VB .4|z34A941456.04H) ;
tR = 1.21. 112 delopropyl-(3-fluoro-phenyl)- T RF
8- Fl uor ¢- 3- met hy!l - 24( Ryredn fyedhyk - pyr r ol ifdi n=2- “&mﬁ% | ) - 1-loxo-1,|2-di hydroi s
oqui nol ijne- 4- carboxylic acid F o
[(S)-cydlopropyl -(3-fluoro-phenyl)-methyllamde | CNM (nz) 466[ 2 (MH+);
tR=20.89. 5 7f
24(R) - 1{Et hyl - )y@rfq}lb,glgw(zzmg}h@%; b -8- fid 3&mat hyl - 1- gxo- 1, 2-di hydro-is
oqui nol iine4- ca box lg\Cdx |y 2 dzh HN__O
E (RS):- gyE)EOQEOp oguznolz car%oxyr)%' jzﬁ(kﬁ) Sy 48712 )p #8046 (A
8- Fl uor ¢- 3- et 1y|c—yf108§<oé9y§§ rgfﬁ'ne@d{n -1 | met Hyl ) - 1, [2- di hydroi s
oqui nol i|ne- 4- car boxyl i &€ ¢
[ (S)-cygl opropyl - (3-fluoro-phenyl)-nethyl]amde. LCM (m|z) 494, 6 (MH);
tR = 0. 98
Q A
8-Fluoro-3-methyl-1-oxo-2-(2- | ‘
pyrrolidin-1-yl-ethyl)- 1, 2-dihydro- HN. -0
4g isoquinoline-4-carboxylic acid [(S)- N @ 0.89 | 466.4 [465.54
cyclopropyl-(3-fluoro-phenyl)- N
methyl]-amide L1
SH
2-Allyl-3-methyl-1-oxo-1,2-dihydro- W o
4h isoquinoline-4-carboxylic acid ((S)- / 1.30 | 361.6 (360.45
1-phenyl-propyl)-amide A
oS
2-(3-Methoxy-propyl)-3-methyl-1- Q N
. oxo-1,2-dihydro-isoquinoline-4- KN 0
4i carboxylic acid ((S)-1-phenyl- S bo| 127 | 393.6 392,50
propyl)-amide ‘ NJ
. Q A
6,8-Difluoro-3-methyl-1-oxo-2- | :
(3,3, 3-trifluoro-propyl)-1, 2-dihydro- HN. -0
4j isoquinoline-4-carboxylic acid [(S)-| F S 1.53 | 483.0 [482.42
cyclopropyl-(3-fluoro-phenyl)- N
methyl]-amide g8 i




113 7h

24(R) - 1- Acetyl -pyrrolidin-2-ylnmethyl)-8-fluoro-3-nethyl-1-o0xo-1, 2-di hydro-i
soqui nol iwe4emankssyl i c aci d

[ (S)-cycl opropyl - (3-fl uoro-phenyl)-nethyl]am de.

tR=1.21. ANHO 7i
8- Fl uor o- 3- net hyl - 24(R) - 1- et hyl - pyrroloodi n- 3-y1) - 1- oxo- 1, 2- di hydr o-i soqui n
ol ine-4- carboxylic acid [(S)-cyclopropyl-(3-fluoro-phenyl)-nethyl]an de.

PCT/DK2009/050237

LC-M5 (nfz) 494.3 (MH#):

LCG-Ms (@ Z)y 45 3 (M), TR = 0.88. F O][7]
8- Fl uor - 3- net hyl - 24(S) - 1- et hyl - pyrrol i @S yl met hyl ) - 1-|loxo- 1, 2- di hydr o-i
soqui nolji ne4- carboxylic acid SN
[ (S)-cy¢l obut y| 3(BefvhibooeBaenyly»mei Byl[] ami ge. LG Mp (m Z4) 480.4 (MH+); tR
= 0.98. | Wk 20] G/ 286 55RGTHIDK2BQ8HER23T 114 | 7k 1.26 | 359.1 |358.44
24(S) - 1{Et hyl - pyddi@{iSghil ph2nylt prepiiybiyic- f| | uoro- 3rmet hyl - 1- gxo- 1, 2-di hydro-is
oqui nol ijne4-cafboxylic acid[(S)-cycl obutyl uero- pheny|l ) - mretjhyl ] am de.
LCMS (mz) 494.5 (MH#); tR=1.01 5F 0| 71 I
8- Fl uor -—3-net 1y| - ?A( P) -1- et hyl = pyr rolildin-2- yl net hyl )- 1-loxa-1 12-dj hydr 0i S
oqui nol iine- 4-carboxylic acid g A
[:( g) 9gyc | obuty g_ﬁu-o%_ti90rx8:£?2gg}/ol_gy-rrrrop7wx_l HNe;OLC- Mb (mZ) 480.4 (Mt); tR
1-ylmethyl)-2-(3,3, 3-trifluoro- 9
41 propyl)-1,2-dihydro-isoquinoline-4- [ S 1.38 | 548.5 [547.52
carboxylic acid [(S)-cyclopropyl-(3- \
fluoro-phenyl)-methyl]-amide F }F
¢
Q A
2-Cyclopropylmethyl-8-fluoro-3- | F :
methyl-1-oxo-1,2-dihydro- HN._0 0.8
4m | isoquinoline-4-carboxylic acid [(S)- § (B) 423.0 |422.47
cyclopropyl-(3-fluoro-phenyl)- |
methyl]-amide | i
F O
Q A
F
8-Fluoro-3-methyl-1-oxo-2-(5-oxo- AN~ 20
pyrrolidin-2-ylmethyl)- 1, 2-dihydro- S
4n isoquinoline-4-carboxylic acid [(S)- N 1.08 | 466.1 [465.50
cyclopropyl-(3-fluoro-phenyl)-
methyl]-amide Fe NH
AN
o
Q A
. «
8-Fluoro-3-methyl-1-oxo-2- HN._0O
piperidin-3-ylmethyl-1,2-dihydro-
40 isoquinoline-4-carboxylic acid [(S)- \N 0.91 | 466.4 [465.54
cyclopropyl-(3-fluoro-phenyl)- | &
methyl]-amide F O
NH|




8a 2- Et hyl am no- 8-
uor o- 3- net hyl -1 - oxo- 1, 2-di hydr o-i soqui nol i ne-4-carboxylic acid [(S)-

1- (4-f | uowo-2ptvanydss- pr opyl r am de.
2- et hyl am no- 8-f | uor o- 3- net hyl
15car boxylic acid (62 nyg,
hydr ochl ori de (40 ny),
hydrochlorlde (=EDC, 191.7 ny,

0.059 mml ),

N- ( 3-di net hyl anionopr opyl) - N
1.0 mmol),

To a m xture of crudePCT/DK2009/050237
- 1- oxo0- 1, 2- di hydr o-i soqui nol i ne- 4-
(S)-1-(4-fluoro-phenyl)-propyl am ne
- et hyl carbodi i m de
1- Hydr oxybenzotri azol e (135.1 ng,

1.0 molfy NNgOrmethytformam de (3 mo) [ WO_20107 UABE)DDPLILLKZ'U’OEIO‘Q‘O237
115 was [added foll owed by triethylam ne|(O. , @mml ). |The obft ai ned
suspensijon was|f Badghew-m3-hvdiogoeriehd- sti kT “T.t| overlni ght.| The
reaction m xtute wastghérnohd-diphor M HCL (@QNd ) then dilet hyl |ether| (20
m ), shakedpanfisbqeneinves-clidyericwas] ydshed w th 1M HC11.2BX5421.) , [43@86| ag.
NaHCC8 (20 ml) cy&ﬂa&ﬁyl.@%f&womh)gnﬂpﬁtempycv T give 36 My of pale brown 5
residuel It wag transferrggif0 5 g prepacked~Si collum with
1, 2-di chl or oet hane and fl ash chronot ographsg ?ﬁ t he gradi ent
hept ane{ethyl acetate The product canmelout with A4 et hyll acetate taqf give
12 ng off the t{tle conmpound. LC MS (rﬂz) 400.1 (M—|+) tR=1.3. 1H NMR
(DVBO- d6§, 250 VH%LFIZQQLS‘ME? 7950)%5 j@?@ ¥7.3 Hz, 3H | Et),| 1.12
(t, J=7)1 Hz, 3 _ ___ 2H 2.34|(s, 3H M)| 2.9%4
(quintet, J=7. (q (utirés. dt) 37 , H) ,
6.04 (t, 2385 q”’ "‘?Vbﬁ 4H) (dd, )130d ;}%43%64 He,
oH, p-FC6H4), PV ﬁb% J?J%O&?P e’ivl ﬁ c6H),| 8.7 (br. d,
J=8.1 Hz, NHCO. 19F Nl\/Rf 13=0 ppr’r) -110 94(ddy J=4.2 |Hz, JH11.5 |Hz,
C8F), -115.95 (br. s (unres. m, C6H4F). The foll ow ng cornpounds| were
obt ai ne¢qanal ogously: 15 8b Z- ET hyl am|no- 8-
uor o- 3- et hyl - | - oxo- 1, 2- di hydr o-i soqui nal i pe- 4-carboxylic |acid [[(S)-
cycl obutlyl - (4-f1 @o?lﬁo’ﬁhéﬂwgyfﬁmﬂqu' i cle,@ghl\@(m;) 424.4 (M) ; tR =
1. 45. The f ol lawi/mdrerpednd Iwadshvaiined analogously (flrom
( 4- Br omp- 84f | upisoq:Bravitehdrbarboxid@axat AB)-i| soqui nol i n- 24{yiL}+ gr ép3:5 - |[@a2.6ajm ¢
acid ternt-butyley@sbayl-B3ollovwedeny)-sibaniar d @ ~-I"but gxy cgrbonyl
deprotegtion): |F WO 20104R28655PCT/ DK2(¢09/ 0502 % 8c
8- Fl uor ¢- 3- et hyl - 1- oxo- 2- pr opyl ami no- 1,/ 2- di hydr o-Psgqui nql i ne- 4} car boxyl i ¢
acid [($=—cyclobutyl-(4-f] uoro-phenyl )- nethylram de [ LGNS (md z)] 440 2
(MH); R = 1.5b7.
8-Fluoro-3-methyl-1-oxo-2- F D
(tetrahydro-pyran-4-yl)-1,2-dihydro- 0. _NH
4s isoquinoline-4-carboxylic acid [(S)- 1.35 | 467.5 [466.53
cyclobutyl-(3-fluoro-phenyl)-methyl] h
amide N\@
F O O
Q b
2-Ethoxy-8-fluoro-3-methyl-1-oxo- | F ‘
1,2-dihydro-isoquinoline-4- MN~©
4t carboxylic acid [(S)-cyclobutyl-(3- S 1391 427.2 142646
fluoro-phenyl)-methyl]-amide Nog
oL
A0
8-Fluoro-3-methyl-1-oxo-2-propoxy- W o
1,2-dihydro-isoquinoline-4- g
4u carboxylic acid [(S)-cyclobutyl-(3- - 1511 441.2 144049
fluoro-phenyl)-methyl]-amide \ "o
0




5 Exanple 9 HN O F 0 9a
8- Fl uor o- 3-fl uoronet hyl- 1- oxo- 2- propyl am no- 1, 2- di hydro-i soqui nol i ne-4-carb

oxyl i c acwo 2p{0B)pssssycl obut yl
3- Brononet hyl- 8- f | uor o- 1- oxo- 2-
xylic acid [(S)-

10cycl obut yl

- (3-fluoro-phenyl) - net hyl r arce#®K2009/050237
propyl am no- 1, 2- di hydr o-i soqui nol i ne-4-car bo
-(3-fluoro-phenyl)-nethyl]amde (27 ng,

0. 052

mmol ) N, N-Di net hyl formam de (2 nmlL) andiggot assi um fluoride (0.015 g, O0.26)

were stirred at

room t enperature overnight.

The reaction m xture was poured

into waffer. TNg m Xture was extracted vvith ernyt—_aceqate. [The organi c|] phase
was washed with brine, dried over MgJSA |a onﬁntrdt ed i|n vacujpo. The
crude was puri |2e HP t e tiltl e qonpound. 15LC M5
(mz) 4%8.3 (M &hp ﬁgﬁ[)_s§%§xﬁl Ax@ HN & _F 0 10a 8-[Fl uorof-2-
(3-f1 uoro- pvop/I y 8;( - 2 d| hydrb27 dogla.foli he3}4-
car boxylli ¢ aci g@? %y@?f?yi ono- p yI)Y-methyl ] dni de 20To (4- {
[(S)-cyg¢l obutyl- d hyl|] - ca c.»i -8- flluoro |3
- met hyl {1 - oxo i soqw no lin-2-yl)-carbamfc acid tlert-hQutyl ester
(0_5000 g,—1 (HR mml nrpnarpd as deschnibed in examle R) and
tetra-N—butyIaTrmni um br om de (0.340 g, in tolyene (20 ni,| 90
nol ) was addefl potassi um hydr oxi de (84. ol ) (|powderled) . [The
reaction WO 20%6/1028835POV DREODYI ABYL? iirred|at 50 [C for| 10
mnutes| 11 odp-3- £ Pddpdpr-opemeoli@e-$25 ¢ wase gdded, and, 4 he
reacti o m Xt uferbaslis tucidr[€8)-dyoloptopybi- teénpgraturel was |rai sed
to 80 Cland the rgasblgRni)-slethg-aglest i her flor 2 hours.| The
reaction m xtufe was cooled to room tenperat urecand washeq with 50 m| of
water, dried oyer MgSO4 and was 5concentirated in vacyo to |give 0. 76 g| (4-
{[(S)-cyclrobutyr-(3-TTuoro- phenyl)-met n)| j r banoyl[}
-8-fluono-3-nethyl -1 -oxo-1H i soqui nolin{2 (3 @uoro- prijopyl) -car bam c
acid tent-buty 2g§l}pg ggmayn&lﬂ; _1The. Bag- protection qroup was renoved
anal ogouysly to exanpde B wi th f{l uor oafceti c| aci d
in 1,2-di cHkor ;et@a ééi‘ gy CQ%XJ{’Fe (m 4;3.(4?19224( VHH) ;
i dqu b Aol X .
tR = 1.5%3. 10 The'? OV ng DOYNAS v anal’‘odousl y:
phen -m thyﬁ
2-Allyl-8-fluoro-3-methyl-1-oxo-1,2-
dihydro-isoquinoline-4-carboxylic 0.76
4y acid [(S)-cyclopropyl-(3-fluoro- N (B) 408.9 1408.45
phenyl)-methyl]-amide H N
F (o]
8—FIL;0;02—.ZrzeZzyl—I—0x0—2—lprop—2— " o.. NH 0
ynyl-1,2-dihydro-isoquinoline-4-
4z carboxylic acid [(S)-cyclobutyl-(3- X (B) 420.91420.46
fluoro-phenyl)-methyl]-amide N
=y
AN
8-Fluoro-3-methyl-1-oxo-2-prop-2- | F “
ynyl-1,2-dihydro-isoquinoline-4- O -NH 0.75
4aa carboxylic acid [(S)-cyclopropyl-(3- N (B) 407.3 1406.43
fluoro-phenyl)-methyl]-amide N T
\
F (o]




°5

N F O 10b

8- Fl uoro- 2-(2-fl uoro- propyl am no) - 3- net hyl - 1- oxo- 1, 2- di hydr o-i soqui nol i ne-4
- car boxywoeosmi286sF ( S) - cycl obut yl - (3-f 1 uor o- phenyl ) - net legirjpaczoaeosba37 VS
(mz) 444.6 (MH); tR=1.45 HN 0 15 10c
2-(2,2-Di fluoro-ethylam no)-8-fluoro-3-nethyl -1- oxo- 1, 2-di hydro-i soqui nol i n
e-4- carboxylic acid [(S)-cyclobutyl - (1®3f1 uoro-phenyl)-nethyl]am de LC M5
(mz) 462.5 (MH); tR = 1.54 WD 2010/ 028655PCT/ DK2009/ 050237 118 HN O N F
0 1o0d
8- Fl uor ¢- 3- met hyl - 1- oxo- 2- pr op- 2- ynyl amfno - di-hydrio- i sqqui nol | ne- 4+ car bo
xylic agid [(S]- W@Dm@v?mf(f@)zlf&ﬂ@ﬁrg Phen thyl ] am de |LC- M5 |(nf z)| 436. 4
(M) ; {R = 1. 49 SnestirptosoU12-diHy#od N QH 0o i 0.86
d4ab | isoquinoline-4-carboxylic acid [(S)- N (B) 437.5 1436.50
cyclobutyl-(3-fluoro-phenyl)-methyl] h
amide | NVA
F (@]

*L.C-MS method A was used unless noted otherwise.

Example S

g Wa
F
O+ _NH
Xy HN
LD

F O
5  5a 8-Fluoro-3-methyl-1-oxo-2-(S)-1-pyrrolidin-2-ylmethyl- 1, 2-dihydro-isoquinoline-4-

carboxylic acid [(S)-cyclobutyl-(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 described for example

10 4 to give (5)-2-(4-{[(S)-Cyclobutyl-(3-fluoro-phenyl)-methyl]-carbamoyl } -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+); tg = 0.96.

15  The following compounds were obtained analogously:



ha
2- et hyl am no- 8- hydr oxy- 3- net hyl - 1- oxo- 1, 2- di hydr o-i soqui nol i ne- 4-car boxylic
aci d ((S)woyocimpseapy! - phenyl - net hyl ) -am de A m xt ure of peTmiKkeyéFII30 - 8-
fluoro-3 -nethyl-1l-oxo -1, 2-di hydro -iso quino |ine-4-carboxylic

10aci d((S)-cycl opropyl - phenyl -met hyl )-am de (47.0 ng, 0.119 mml, sodium
nitrite (80.0 ng, 1.16 mmol ), and N, N-dnet hyl formam de (0.2 nlL) was heated
under mcrowave irradiation at 220C for 60 mn. Partitioned between Et0Ac
and water (4x10 nm), then conbi ned aqueous phases were extracted with ether
(15 m), which was washed with water (4x10 nil). The conbi ned organic

sol ution s~concentrated in vacuo, and purified by flash 15 chromat ography
(with a gr ent hept ane- et hyl acetate) to give 2-ethyl am no-8-hydr oxy- 3-
met hyl -1 F6 ~dirrhydr o-i soqui no |ine-4-carboxylic acid

((S)- cycloptp gphenyl -nmethyl)- amde as a yellow solid. LGM (mz) 392.7
752 11%{Reagents used for the preparation of the conpounds.

¢ Cat.no. (S)-(-)-1-Phenyl propyl am ne Lancast er

3789- 59- 632010 2 1- Et hyl- 3- (3- di et hyl am nopropyl ) carbodi i m de

hydr ochl o drich 25952-53-8 16, 146-2 1- Hydroxybenzotri azol e
(HOBT) AB

5b 8-Fluoro-3-methyl-1-oxo-2-(R)- I-pyrrolidin-3-ylmethyl- 1, 2-dihydro-isoquinoline-4-
carboxylic acid [(S)-cyclobutyl-(3-fluoro-phenyl)-methyl]-amide.
LC-MS (m/z) 466.4 (MH+); tg = 0.98.

Q@

F O
5¢ 8-Fluoro-3-methyl-1-oxo-2-(S)-1-pyrrolidin-3-ylmethyl-1, 2-dihydro-isoquinoline-4-
carboxylic acid [(S)-cyclobutyl-(3-fluoro-phenyl)-methyl]-amide.
LC-MS (m/z) 466.2 (MH+); tg = 0.98.

Q@
F
(@) NH
X
WY
H

5d 8-Fluoro-3-methyl-1-oxo-2-(R)- I-pyrrolidin-2-ylmethyl- 1, 2-dihydro-isoquinoline-4-

carboxylic acid [(S)-cyclobutyl-(3-fluoro-phenyl)-methyl]-amide
LC-MS (method B) (m/z) 466.3 (MH+); tg = 0.59.



2592-95-2 AV21700 Horopht hal i ¢ anhydri de ABCR 703-59-3 AV15538

1- Brono- 3-fl uor obenzene Al drich 1073-06-9 B67007 Xant phos

(=4, 5- bi sWoi2ptvenydsphosphi no) - 9, 9- di net hyl xant hene) Al deicTpKR6d92562303- 8
52, 646-0 N-bronosucci nim de Aldrich 128-08-5 B8, 125-5

N-tert-butyl pi perazi ne 3B-Medi cal 38216-72-7 3B-2316 2-pyrrolidi none

Al drich 105

Q \\\A
F "
O+ _NH

L
N
H

F O

5e 8-Fluoro-3-methyl-1-oxo-2-(S)- I-pyrrolidin-2-ylmethyl- 1, 2-dihydro-isoquinoline-4-
carboxylic acid [(S)-cyclopropyl-(3-fluoro-phenyl)-methyl]-amide.
LC-MS (m/z) 452.4 (MH+); tg = 0.88.

VAN
F
0. _NH
T
N N
H

5 F O
5f 8-Fluoro-3-methyl-1-oxo-2-(R)- I-pyrrolidin-2-ylmethyl- 1, 2-dihydro-isoquinoline-4-
carboxylic acid [(S)-cyclopropyl-(3-fluoro-phenyl)-methyl]-amide.
LC-MS (m/z) 452.3 (MH+); tg = 0.88.

A
F )
O NH

X

N\C/NH
F O

10 5g 8-Fluoro-3-methyl-1-oxo-2-(R)-1-pyrrolidin-3-yl-1, 2-dihydro-isoquinoline-4-carboxylic
acid [(S)-cyclopropyl-(3-fluoro-phenyl)-methyl]-amide.
LC-MS (m/z) 438.5 (MH+); tg = 0.87.



616-45-5 P7,437-0 Sodi um hydride Al drich 7646-69-7 45,291-2 Brom ne Merck
7726-95-6 101948 Triethyl orthoacetate Acros 78-39-7 13965-5000

2,6-D fl vwoabmneeesst ri | e FLROCHEM 1897-52-5 1958 PCT/DK2009/050237

2- Chl oro-6-fl uorobenzonitrile Aldrich 668-45-1 188182
2,3,6-Trifluorobenzonitrile A drich

10

15

106

Q \\‘A
F 3
O~ _NH

N 4,
CNH
F O

5h 8-Fluoro-3-methyl-1-oxo-2-(S)-1-pyrrolidin-3-yl- 1, 2-dihydro-isoquinoline-4-carboxylic

acid [(S)-cyclopropyl-(3-fluoro-phenyl)-methyl]-amide.
LC-MS (m/z) 438.4 (MH+); tg = 0.88.

Example 6

Synthesis of intermediates:

Q A
BON
O NH

N Br
N

LT L

3-Bromomethyl-8-fluoro-1-oxo-2-propyl-1,2-dihydro-isoquinoline-4-carboxylic acid [(S)-
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 minutes at 60°C. The reaction mixture was
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 (m/z) 489.5 (MH+); tr = 1.55.



136514-17-5 310883 2,4,6- Trifluorobenzonitrile A drich 96606-37-0 548103
C((S)-C Cycl opropyl -G phenyl)- nethylam ne Acesys A50115 tert-Butyl

car bazat ewdl2droieBss870- 46- 2 B9, 100-5 Propargyl bron de ApdripdrodidBe6- 7
P5, 100-1 1-1odo-3-fl uoropropane Apoll o 462-40-8 PC1027

1- Fl uor o- 2-i odoet hane Apoll o

Q A
F ]
(@) NH
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6a 8-Fluoro-1-oxo-3-piperazin-1-ylmethyl-2-propyl- 1, 2-dihydro-isoquinoline-4-carboxylic
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-ox0-2-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 at 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 MgSO, and concentrated in vacuo. The

10 crude product was flash chromatographed on silica gel (gradient heptane-cthyl acetate) to
give 365 mg of a mixture of 4-(4-{[(S)-cyclopropyl-(3-fluoro-phenyl)-methyl]-carbamoyl} -
8-fluoro-1-oxo0-2-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-isoquinoline-4-carboxylic
acid [(S)-cyclopropyl-(3-fluoro-phenyl)-methyl]-amide. The mixture was dissolved 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)-methyl]-amide, yield 50%.
LC-MS (method B) (m/z) 495.5 (MH+); tg = 0.55.

The following compound was obtained analogously via corresponding 3-bromomethyl

25  derivative;



762-51-6 PCO660 2-1o0do-1, 1-difluoroethane Apollo 598-39-0 PC 1038

3-1 odobenzyl am ne Al drich 696-40-2 100064 2-Fl uoro-6-iodobenzonitrile

Fl uor ochewo298639- 9 6244 120 Sodiumnitrite Aldrich Pe3D100e9s6437437- 9
Tet r abut yl amoni um brom de Al drich 1643-19-2 19, 311-9

gV
F
O+ _NH
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6b 8-Fluoro-1-oxo-3-piperazin-1-ylmethyl-2-propyl- 1, 2-dihydro-isoquinoline-4-carboxylic
acid [(S)-cyclobutyl-(3-fluoro-phenyl)-methyl]-amide LC-MS (m/z) 509.3 (MH+); tg = 1.01.

A

6¢ 3-(4-tert-Butyl-piperazin-I-ylmethyl)-8-chloro-1-oxo-2-propyl-1, 2-dihydro-isoquinoline-

108

4-carboxylic acid [(S)-cyclopropyl-(3-fluoro-phenyl)-methyl]-amide.
Triethyl amine (280 pL, 2 mmol) and 1-tert-butyl-piperazine (96 mg, 0.67 mmol) were added
to 3-bromomethyl-8-chloro-1-oxo0-2-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 MgSO, and concentrated in vacuo. The crude product was flash
chromatographed on silica gel (gradient heptane-cthyl 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:



Am nes of the general formula VI used for the preparation of the conpounds.
Name Supplier CAS no. Cat.no. Cycl opentylam ne Acros 1003-03-8 111591000
Cycl obut wersnrm28dsdri ch 2516-34-9 225185 Cycl opropyl am peTAK009%00502365- 30- 0
12, 550-4 Cycl ohexyl am ne Al drich 108-91-8 240648

2,2,2-Trifluoroethyl hydrazine Aldrich 5042-30-8

109
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6d 8-Chloro-1-oxo-3-(2-oxo-pyrrolidin-1-ylmethyl)-2-propyl-1, 2-dihydro-isoquinoline-4-
carboxylic acid [(S)-cyclopropyl-(3-fluoro-phenyl)-methyl]-amide.
Pyrrolidinone was treated with sodium hydride in THF before addition to the corresponding

5 3-br0m0methyl compound. LC-MS (m/z) 510.2 (MH+); tg = 1.43.

6e 8-Fluoro-1-oxo-3-(2-oxo-pyrrolidin- 1-ylmethyl)-2-propyl- 1, 2-dihydro-isoquinoline-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

(8
ot

6f 3-(4-tert-Butyl-piperazin-1-ylmethyl)-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+); tg = 0.97.



129046 2, 2,2-Trifluoroethylam ne Al drich 753-90-2 269042 N Am nopi peri di ne
Al drich 2213-43-6 A75900 tert-Butyl hydrazi ne hydrochl oride Aldrich

7400- 27- 3v024D/28dssopr opyl hydrazi ne Matri x 2257-52-5 19945/pR20@miseas7ne

Al drich 107-10-8 10, 981-9 Butylam ne Al drich 109-73-9

110
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6g 3-((2R,5S)-2,5-Dimethyl-piperazin- 1-ylmethyl)-8-fluoro-1-oxo-2-(3, 3, 3-trifluoro-propyl)-
1,2-dihydro-isoquinoline-4-carboxylic acid [(S)-cyclopropyl-(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.

A\

FQ"‘“
O._NH
L0
N\\\“ N
F O \

7a 8-Fluoro-3-methyl-2-((S)-1-methyl-pyrrolidin-2-ylmethyl)- 1-oxo- 1, 2-dihydro-
15  isoquinoline-4-carboxylic acid [(S)-cyclopropyl-(3-fluoro-phenyl)-methyl]-amide.
LC-MS (m/z) 466.4 (MH+); tg = 0.89.



B88985 | soanyl am ne Al drich 107-85-7 126810 2- Met hoxyet hyl am ne Al drich
109-85-3 143693 Tetrahydrofurfurylam ne Al drich 4795-29-3 131911

n- Anyl amiwe 2Modngest 110-58-7 171409 2- ( Met hyl t hi 0) et hyl aoirma2dbdsish
18542- 42-2 632929 Cycl obutyl hydrazi ne Enam ne -

O+ _NH
AN
N~
F O

L
)
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7b 2-((S)-I-Ethyl-pyrrolidin-2-ylmethyl)-8-fluoro-3-methyl- 1-oxo- 1, 2-dihydro-isoquinoline-
4-carboxylic acid [(S)-cyclopropyl-(3-fluoro-phenyl)-methyl]-amide.
LC-MS (m/z) 480.4 (MH+); tg = 0.92.

O _-NH
A
Foo ﬁ
7¢ 8-Fluoro-3-methyl-1-oxo-2-((S)-1-propyl-pyrrolidin-2-ylmethyl)- 1, 2-dihydro-

isoquinoline-4-carboxylic acid [(S)-cyclopropyl-(3-fluoro-phenyl)-methyl]-amide.
LC-MS (m/z) 494.4 (MH+); tg = 0.98.

QA
F 3
Os_NH

.0
N

N
Fr %
10 7d 2-((S)-1-Acetyl-pyrrolidin-2-ylmethyl)-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.



- Cycl opentyl hydrazi ne Enam ne - - Ethoxyam ne hydrochl oride Al drich
3332-29-4 27,499-2 0-iso-Butyl hydroxyl am ne hydrochl ori de ABCR 6084-58-8
TCl 0387 IwOAnionasesy) pr opane chl ori de ABCR 6084-54- 4 KO12EHSd@oddatshyszam ne
Al drich 74-89-5 39,505-6 Isopropylamne Aldrich 75-31-0 320366

A
O NH
T
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\
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7e 8-Fluoro-3-methyl-2-((R)- I-methyl-pyrrolidin-2-ylmethyl)- I-oxo-1,2-dihydro-
isoquinoline-4-carboxylic acid [(S)-cyclopropyl-(3-fluoro-phenyl)-methyl]-amide.
LC-MS (m/z) 466.2 (MH+); tg = 0.89.

Q \\\A
F "
O+ _-NH

71 2-((R)- 1-Ethyl-pyrrolidin-2-ylmethyl)-8-fluoro-3-methyl-1-oxo- 1, 2-dihydro-isoquinoline-
4-carboxylic acid [(S)-cyclopropyl-(3-fluoro-phenyl)-methyl]-amide.
LC-MS (m/z) 480.4 (MH+); tg = 0.92.

QP
O NH

10 7g 8-Fluoro-3-methyl-1-oxo-2-((R)-1-propyl-pyrrolidin-2-ylmethyl)- 1, 2-dihydro-
isoquinoline-4-carboxylic acid [(S)-cyclopropyl-(3-fluoro-phenyl)-methyl]-amide.
LC-MS (m/z) 494.6 (MH+); tg = 0.98.



2, 2-Di fl uoropropyl am ne hydrochl oride Flrochem 421-00-1 22069

| sopropyl am ne Aldrich 75-31-0 320336 Am noacetonitrile hydrochl oride
Lancast erw6Qai/okdesS 7658 WO 2010/ 028655 121 PCT/ DK2009/,05MmIR609/050237
3,3,3-Trifluoropropyl am ne Flurochem 2968-33-4 007712

N- (2- Ami noet hyl ) pyrrolidine Aldrich 7154-73-6 A55357
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Th 2-((R)-1-Acetyl-pyrrolidin-2-ylmethyl)-8-fluoro-3-methyl-1-oxo- 1,2-dihydro-isoquinoline-
4-carboxylic acid [(S)-cyclopropyl-(3-fluoro-phenyl)-methyl]-amide.
LC-MS (m/z) 494.3 (MH+); tg = 1.21.

L a
O NH

7i 8-Fluoro-3-methyl-2-((R)-1-methyl-pyrrolidin-3-yl)- 1-oxo- 1, 2-dihydro-isoquinoline-4-
carboxylic acid [(S)-cyclopropyl-(3-fluoro-phenyl)-methyl]-amide.
LC-MS (m/z) 452.3 (MH+); tg = 0.88.

ISWs
(@) NH
AN
N\
F (@)

|
10

7j 8-Fluoro-3-methyl-2-((S)- I-methyl-pyrrolidin-2-ylmethyl)- I-oxo-1,2-dihydro-isoquinoline-
4-carboxylic acid [(S)-cyclobutyl-(3-fluoro-phenyl)-methyl]-amide.
LC-MS (m/z) 480.4 (MH+); tg = 0.98.



Al'lylam ne Aldrich 107-11-9 241075 3- Met hoxypropyl am ne Al drich 5332-73-0
M2, 500-7 Propargylam ne Aldrich 2450-71-7 P5, 090-0
5- Am nonmewbybtromesessl i di n- 2- one Chenbri dge 154148- 69- 3 42¢£1HR2009/050237
Cycl opropaneam ne Al drich 2516-47-4 359521 3- ( Am nonet hyl ) pi peri di ne AB
Chem 23099- 21- 0 AB1087
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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-phenyl)-methyl]-amide.
LC-MS (m/z) 494.5 (MH+); tg = 1.01

Q@

sods

7l 8-Fluoro-3-methyl-2-((R)- I-methyl-pyrrolidin-2-ylmethyl)- I-oxo-1,2-dihydro-
isoquinoline-4-carboxylic acid [(S)-cyclobutyl-(3-fluoro-phenyl)-methyl]-amide.
LC-MS (m/z) 480.4 (MH+); tg = 0.99.

10 Example 8

8a 2-Ethylamino-8-fluoro-3-methyl-1-oxo-1,2-dihydro-isoquinoline-4-carboxylic acid [(S)-
1-(4-fluoro-phenyl)-propyl]-amide.
To a mixture of crude 2-ethylamino-8-fluoro-3-methyl-1-oxo0-1,2-dihydro-isoquinoline-4-

15  carboxylic acid (62 mg, 0.059 mmol), (S)-1-(4-fluoro-phenyl)-propylamine hydrochloride
(40 mg), N-(3-dimethylaminopropyl)-N'-ethylcarbodiimide hydrochloride (=EDC, 191.7 mg,
1.0 mmol), 1-Hydroxybenzotriazole (135.1 mg, 1.0 mmol), N,N-Dimethylformamide (3 mL)



Et hanol am ne Fl uka 141-43-5 02400 (R)-3-Am notetrahydrofuran M| estone
111769-26-7 7D- 0006 (S)-3-Am notetrahydrofuran M| estone 104530-79-2
7D- 0005 4worrnnakedssahydr opyr ane Conbi - Bl ocks 38041- 19- 9 palnkQ0¢b/050135
(R) - 2- (Am nomet hy1- 1- N- BOCpyrrol i di ne Fl rochem 259537-92-3 11384
(S)-2-(Am nonet hyl-1-N-BOCpyrrolidine Flrochem 119020-01-8 11392
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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 HCl
(20 ml) then diethyl ether (20 ml), shaked and the ether layer was washed with 1M HCI (3x5
ml), sat. aq. NaHCO; (20 ml), water (2x10 ml) and rotovaped to give 36 mg of pale brown
5 residue. It was transferred to 5 g prepacked SiO, column with 1,2-dichloroethane and flash
chromotographed with the gradient heptane-cthyl 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-dg, 250 MHz, 70°C, dmso-ds=2.5 ppm): 0.94 (t, J=7.3 Hz, 3H, Et), 1.12 (t,
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,
10 EtNH), 4.96 (q (unres. dt), J=7.6 Hz, CHNH), 6.04 (t, J=6.5 Hz, EtNH), 7.05-7.21 (m, 4H),
7.42 (dd, J=5.7 Hz, J=8.4 Hz, 2H, p-FCsH.), 7.61 (dt, J(d)=5.1 Hz, J(t)=8.1 Hz, 1H, C6H),
8.7 (br. d, J=8.1 Hz, NHCO). "’F NMR (CFCL=0 ppm): -110.9 (dd, J=4.2 Hz, J=11.5 Hz,
C8F), -115.95 (br. s (unres. m), C¢H4F).

The following compounds were obtained analogously:

15 F O
8b 2-Ethylamino-8-fluoro-3-methyl-1-oxo-1,2-dihydro-isoquinoline-4-carboxylic acid [(S)-
cyclobutyl-(4-fluoro-phenyl)-methyl]-amide.
LC-MS (m/z) 426.4 (MH); tg = 1.45.
The following compound was obtained analogously (from (4-Bromo-8-fluoro-3-methyl-1-
20  oxo-1H-isoquinolin-2-yl)-propyl-carbamic acid tert-butyl ester followed by standard fert-
butoxy carbonyl deprotection):

HN 0]
AN
N\N/\/
H
F O

F



(S)-3-Am no-1-N-BOC-pyrrolidine Aldrich 147081-44-5 634794
(R)-3- Ami no- 1- N- BOC-pyrrol i dine CNH 147081-49-0 C 3153R Al dehydes used for
reducti vewel2iylsésen i n exanples 2 and 7: Name Suppl i ecT@ASoems0L3at . no.
Acet al dehyde Al drich 75-07-0 W200336 Propi onal dehyde Acros 123-38-6 13151
But yr al dehyde
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8¢ 8-Fluoro-3-methyl-1-oxo-2-propylamino-1,2-dihydro-isoquinoline-4-carboxylic acid [(S)-

cyclobutyl-(4-fluoro-phenyl)-methyl]-amide
LC-MS (m/z) 440.2 (MH); tg = 1.57.

5 Example9

HN 40

9a §-Fluoro-3-fluoromethyl-1-oxo-2-propylamino- 1, 2-dihydro-isoquinoline-4-carboxylic acid [(S)-
cyclobutyl-(3-fluoro-phenyl)-methyl]-amide
3-Bromomethyl-8-fluoro-1-oxo-2-propylamino-1,2-dihydro-isoquinoline-4-carboxylic acid [(S)-

10 cyclobutyl-(3-fluoro-phenyl)-methyl]-amide (27 mg, 0.052 mmol) N,N-Dimethylformamide (2 mL)
and potassium fluoride (0.015 g, 0.26) were stirred at room temperature overnight, The reaction
mixture was poured into water. The mixture was extracted with ethyl acetate. The organic phase was
washed with brine, dried over MgSO4 and concentrated in vacuo. The crude was purified by
preparative HPLC to give the title compound.

15 LC-MS (m/z) 458.3 (MH); tg = 1.67.

Example 10

D5

HN 40

(‘)‘ N\H/\/\F
10a 8-Fluoro-2-(3-fluoro-propylamino)-3-methyl-1-oxo-1,2-dihydro-isoquinoline-4-
carboxylic acid [(S)-cyclobutyl-(3-fluoro-phenyl)-methyl]-amide

20  To (4-{[(S)-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



Al drich 123-72-8 53,819-1 |sobutyral dehyde Aldrich 78-84-2 418110

Tri met hyl acet al dehyde Al drich 630-19-3 T71501 Cycl opr opanecar boxal dehyde

Al drich 82 682865872213 | soval eral dehyde Al dri ch 590- 8@¢3/Dikboebb50237
For mal dehyde, 40%in water Merck 50-00-0 1.04003.1000
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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
concentrated in vacuo to give 0.76 g (4-{[(S)-cyclobutyl-(3-fluoro-phenyl)-methyl]-
carbamoyl}-8-fluoro-3-methyl-1-oxo-1H-isoquinolin-2-yl)-(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.

The following compounds were obtained analogously:

05

HN 40

S

(‘)‘ N\H /\/F
10b 8-Fluoro-2-(2-fluoro-propylamino)-3-methyl-1-oxo-1,2-dihydro-isoquinoline-4-
carboxylic acid [(S)-cyclobutyl-(3-fluoro-phenyl)-methyl]-amide
LC-MS (m/z) 444.6 (MH+); tg = 1.45

HN 40

Cox

N_ F
Nﬁ/
lH

F O F

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 (m/z) 462.5 (MH+); tg = 1.54
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Menbr anepreparation: BHK cells stably expressing the human NK3 recept or
wer e seedwd 20mv/egssesting pl ates in Dul beccos MEM cont aipoirmg2@oatsedsex ( 862
ng/ 1), 1mM sodium pyruvate, 10% fetal calf serum 1% Pen/Strep, 1 ng/m
(418 and were grown at 34 Cin a 5humdified atnosphere containing 10% CQO2.
To increase receptor expression, 10 p.Mgtrichotatin A was added to the
medi a 24 hours before harvest of the cells at a confluency of app 90%

Prior to the harvesting, the cells were washed twice with PBS w t hout M2+
og Ca2+ a bse ggpntly scrapped of in 10 m PBS pr harvesting plate. The
cel |l s sust re centrifuged at 1500xG in three m nutes before

resuspensi on i
mM EDTA and 1
subsequently c
resuspended
- 80 C. 15

mv Tris-HC1L pH 7,5 10 buffer containing 2 nM MyC12; 0,3
<E@WA (buffer A). The cel | suspenti on was honogeni sed and
i fuged at 40000xG in 30 m nutes. The nenbrane-pellet was
er A containing 250 nM sucrose, alliquoted and stored at

‘ description: The assay was perforned as a

SPA- based co metdklonszﬁ%dlng assay in a 50 mM Tris pH 7.4 assay buffer
contai ning 120 m{ NaCl, 3 nM MiCl2, 40 ps/m bacitracin, 2 ps/m
Chynost atgrs.-F A{OW%&E)HQISWP ﬁ%{ﬂ?f)‘/nﬁlﬁﬁlwfb p?&[z‘ﬂyd‘:@-‘r&@@%bﬁne—%@r&x/@l& nM

1251 - NKB was ni xed test conpounds before addition of 4 ps of

honngenMg@dﬂEKBWﬁdm@ﬂdﬁéh@n%péwavHmﬁ@dﬁdmwkﬂ25 my SPA beads |n a tota

vol une y ate was subsequently under agitation
incubatgdjﬁ%ﬁﬁgé)ﬁgﬂﬁéﬁﬁgﬁ tRTh!e%late was centrifugated 10 m nutes at 500xG
and sountsaghpldnia topcounter 5 mnuttes pr well. The total binding, which
conprised |l ess than 5 % of added radio |igand, was defined using assay
buffer as kgﬁ non-specific binding was defined in the presence of 1 tM
osanet an e. specific binding constituted app 5 % of the total

bi ndi ng. 25Data points were expressed in percent of the specific binding of
1251 - NKB andHthe9 C50 val ues (concentration causing 50 percent inhibition
of 1251 -NKB specific binding) were determ ned by non-Ilinear regression

anal ysi s using a>si gnoidal variable slope curve fitting. The di ssociation
constant ( werne cal culated fromthe Cheng Prusoff equation (K, =

| C50/ (1+(L/KD))), ere the concentration of free radio ligand L is
approxi mat edHt 0t he 30 concentrati on of added 1251 -NKB i n the assay (app

0,02 nM The determ_n o be 0,7 nMfromthre

i ndependd#t’-€, wam—%—?v %@%5&@%&% -B6k-{ Srth W%OHWG@W ¢ P YRS H nat i ons.
Bmax wa 0.10/,028655PCT/ DK2009/ 050237 123 The
conpounjggggwgﬁgﬂ%géggﬁgn¥ﬁk§d%?g% general ly have Ki val ues of 1000 nM or

| ess, su‘kmiatsreBﬁIDZ eﬂkwlamthlmaﬂd@hylr]no&&dQ dlhadre iiquumlined-daghcowlid 00 nM

d t d t f f d
R R IO UG RSN o D T R S Ty
seeded N6 EhdI), hndRANAidhshPlfaetanyiaé (82 ndl)eak RS uRGer Wikt aRb tRBatldrOSt ar )

aimng at a confluency of 95-100% at the day of assay. The assay was
perfornﬁd2&@KbﬁdﬁﬁgmnothEmEﬁﬂPﬁMEaﬂﬁdewmdAgwaj4kﬂhﬁbhﬁkecdmhnwdbv|ces).

Q;[,] C;he da% cous pthgs%s %vse%g thracpeed Wn?lgetﬁer\,\ﬁg ml? nrqn dwgsn \gvagh%g Wlﬁll watel\*,\&rx?o \ﬁﬁ)s hed

The combined organic solution was concentrated in vacuo, and purified by flash

15  chromatography (with a gradient of heptane-cthylacetate) to give 2-ethylamino-8-hydroxy-3-
methyl-1-oxo-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



10 with the HBSS buffer (Hanks BSS buffer, pH 7,4 containing 20 nM Hepes)
before 100 ill of a solution of the calcium assay reagent dissolved in the
HBSS buf fwo 20mmke¢s8i ng 2,5 nM probi nicid was added to tireTox2b®/05013¢ pl at es
were incubated for 60 mn at 34C, 10% CO2 before use in the FLIPR for

exam nation of fluorescence. One representative plate was examned with a
dose-response curve with NKB in a 15setigp in which the wells initially were
added HBSS buffer and 15 min |ater the various concentrations of NKB were
added ”R&Eg‘% ulR fgpgh%g%ﬂa@atfog%fﬁwnﬁﬁqngsCBS of NKB. Al conpound pl ates
used for_NRB were precoated wth a 1% BSA solution and subsequently washed
three tiNamew th H20. NKB was dil ut ecSupphleBSS buf CaAS sa@nt ai mangoD 1% BSA
For effi : : = =

HBSS 2008211 %hkqnalpr@rwlatr@l@@ For testLaélﬁaSé@“om st A9y, %516329GQS)Q the
di l uted conpound sol uti on was added and the plate was anal yzed for 5
mnutes in the FLIPR For test of antagonist activity, the plate was

i ncubat edEftg1-3gB0t her 45 m nut es bef okidrigkldi ti on 0§952553-81 06,1462 EC85
concentration of NKB ( 4 nM as described above. The plates were
subsequéﬁmpgflyg‘ﬁap?@@wl?cﬂb@”ﬁil%t es before the assay was terninated. The
maxi mal i fl uorescence over background foll ow ng each |igand
addi ti onﬂy@/ggs(:ﬁgﬁﬁe (EDn d. The | C50 val ue was cal cul ated usi ng si gnoi dal

vari abl el-Hygpeybinzveiabolt {tHOBT)and t heABCRS50 val ue2ggsosiet er mvipgdomsi ng t he
equati on(clC50 = | C5Q/(1+(EC35/EC50))) where EC85 and EC50 for NKB were

det er ni rlé‘éfn%@lﬂ@%@@ﬂhb@ﬂfeab(\)ve. 124 RBGRts Al i $traProl i n6ESSH the

present ToC i,
assay have "peen antragonl Sts without any Observed Si g

act i vit yxat Hcﬁl(ewarms(d@ﬁ@@l Haphigo)l sAnqw&hthe af T 19 26p-03ng wmmy for the
NK3 rece tor S5Table 1 Exarrple Affinity (Ki/nM Potency (cICSOInM la 310

570 | q @-dimethylxanthene)
N-bromosuccinimide Aldrich 128-08-5 B8.,125-5
N-tert-butylpiperazine 3B-Medical 38216-72-7 3B-2316
2-pyrrolidinone Aldrich 616-45-5 P7,437-0
Sodium hydride Aldrich 7646-69-7  45,291-2
Bromine Merck 7726-95-6 101948
Triethyl orthoacetate Acros 78-39-7 13965-5000
2,6-Difluorobenzonitrile FLROCHEM 1897-52-5 1958
2-Chloro-6-fluorobenzonitrile Aldrich 668-45-1 188182
2,3,6-Trifluorobenzonitrile Aldrich 136514-17-5 310883
2,4,6- Trifluorobenzonitrile Aldrich 96606-37-0 548103
C-((S)-C-Cyclopropyl-C-phenyl)- Acesys A50118S
methylamine
tert-Butyl carbazate Aldrich 870-46-2 B9,100-5
Propargyl bromide Aldrich 106-96-7 P5,100-1
1-lodo-3-fluoropropane Apollo 462-40-8 PC1027
1-Fluoro-2-iodoethane Apollo 762-51-6 PC0560
2-lodo-1,1-difluoroethane Apollo 598-39-0 PC1038
3-lodobenzylamine Aldrich 696-40-2 100064
2-Fluoro-6-iodobenzonitrile Fluorochem 79544-29-9 6244
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Sodium nitrite Aldrich 7632-00-0  52,437-9
Tetrabutylammonium bromide Aldrich 1643-19-2 19,311-9

Amines of the general formula VI used for the preparation of the compounds.

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-Trifluoroethylhydrazine Aldrich 5042-30-8 129046
2,2,2-Trifluoroethylamine Aldrich 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
Butylamine Aldrich 109-73-9 B88985
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 TCI0387
1-(Aminooxy)propane chloride ABCR 6084-54-4 KOI12H-939
Methylamine 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-Aminoethyl)pyrrolidine Aldrich 7154-73-6  A55357
Allylamine Aldrich 107-11-9 241075
3-Methoxypropylamine Aldrich 5332-73-0  M2,500-7
Propargylamine Aldrich 2450-71-7 P5,090-0
5-Aminomethyl-pyrrolidin-2-one Chembridge 154148-69-3 4111537
Cyclopropaneamine Aldrich 2516-47-4 359521
3-(Aminomethyl)piperidine AB Chem 23099-21-0 ABI1087
Ethanolamine Fluka 141-43-5 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-(Aminomethyl-1-N-BOC- Flrochem 259537-92-3 11384
pyrrolidine
(S)-2-(Aminomethyl-1-N-BOC- Flrochem 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 Aldrich 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 containing GlutaMax (862 mg/l), ImM sodium
pyruvate, 10% fetal calf serum, 1% Pen/Strep, 1 mg/ml G418 and were grown at 34 °C ina
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 without Mg”" og
Ca’" and subsequently scrapped of in 10 ml PBS pr harvesting plate. The cells suspension
were centrifuged at 1500xG in three minutes before resuspension in 15 mM Tris-HC1 pH 7,5
buffer containing 2 mM MgCl,; 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 pg/ml
bacitracin, 2 pg/ml Chymostatin, 1 pg/ml Phosphoramidon and 4 pg/ml Leupeptin. App 0.02
nM '*I-NKB was mixed with test compounds before addition of 4 pg of the homogenised
NK3 membrane preparation and 0,025 mg SPA beads in a total volume of 60 pl. The assay
plate was subsequently under agitation incubated for 90 min at RT. The plate was
centrifugated 10 minutes at 5S00xG 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 uM
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

ICs 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; =
1Cs0/(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 Ky, 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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fraction in

human pl asma has been determ ned by equilibriumdialysis

bet ween hwoeni10a¥eésspl asma (Bi or ecl amati on) and 0. 1M NaHe@hwzhésrsozsdj ust ed
to pH 7.4. The 5experinent was perforned in a 96 well dialysis plate
(HTDO6b, htdialysis). Plasma was frozen at -80 C imediately after

pur chasi ng.

Menbranes (HTD 96a/b D al yi3s Menbrane Strips, MACO 12-14 K

htdi al ysis) were soaked for one hour in pure PBS and kept in PBS/ EtOH 80:20
(v/v) in a Clﬂﬁt%ng)%hﬁélseofatfle ?re fﬂﬂﬂ&dghtiéﬁgene;a@ly@&p@m UROs of 1000 nMPbARER Was

thawed in cold wat

r and centrifuged 5 nin at "3000 rpm before use to nove

pot ent i alucle ho$@) nNMhMapy asmpowdseinfadtalmvea yalieabgdberlif@ M enddmenta uhgde Test
conpoungf ¥ere diluted to 0.2 mMMin DMSO. Plasma was spi ked 1:100 with test
1% WH

conmpoun

4f% concentration 2 15The dialysis plate was assenbl ed with

menbr anes according to the instructions whereupon 150 pi, phosphate buffer
was | oaded to the |ower side of the wells imrediately after assenbling and
spi ked prxampleddSNK3 sereptarceffieasy andapotenicyarssfy t he wel |'s. The pl ate was

T T Ty

ncu was renove I'ncubat or .

The sealw#ldtcidae bafd wascitapletes (CostdrpampregatancbniQeddy F9eMO0Reatahé terofvel | s
("lower" side) were transferred to 96 well Elates for analysis.

Sanpl es teve Thnassyx vg@s pyrieroedgesmsding ta thedild

Tabl e 2 5k

t he present

; . leci%@@A%%@q (Mplgudgy st ens) f
: %itpﬂ%é)heﬂﬁm]#a %ﬁ%y iﬁ@ﬂe&ﬁ Qyals ré%mi)@erd a tH@#é’l‘l@ t\x/e?@g/a%%ﬂ%ﬁpg unds o

vent1 on. anple asma Tree traction

10 with the HBSS buffer (Hanks BSS buffer, pH 7,4 containing 20 mM Hepes) before 100 ul 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 was 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 ECso and ECss of NKB. All

compound plates used for NKB were precoated with a 1% BSA solution and subsequently

washed three times with H,O. NKB was 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 pl 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 pl of the ECss

concentration 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 1Cso value

was calculated using sigmoidal variable slope curve fitting, and the cICsq value was

determined using the equation (cICsg = ICs¢/(1+(ECss/ECsg))), where ECgs and ECso for NKB

were determined as described above.
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Results
All isoquinolinones of the present invention characterized in the NK3 receptor efficacy and
potency assay have been antagonists without any observed significant agonist activity at

relevant doses. Table 1 shows the affinity and potency for the NK3 receptor.

5 Table 1

Example | Affinity Potency
(Ki/nM) (cICso/nM)

la 310 570
Iq 200 440
2d 46 230
2¢ 180 580
2h 31 36
2p 12 27
4f 76 230
41 9.3 10
4p 160 380
4r 170 390
4t 68 180
5d 25 16
5g 180 910
6a 13 7
6b 6.6 18
6e 9.8 21
7a 78 130
71 90 660
2i 27
2j 23
2q 7.4
2r 6.8
2s 4.7
2t 43




1. A compound according to formula | wherein A represents N, CH or CR;
5each R independently represents hydrogen, C _6al kyl, C2 6al kenyl,

C2_6al kynyb,2010808955C1- 6al kyl, -C(0)-C2_6al kenyl, - C(0) pC2/miabéyusyis;
-C(0)-0-G _6al kyl, -C(0)-0-C2_6al kenyl, - C(0)-0-C2_6al kynyl or phenyl,
wherei n said phenyl, G _6al kyl, C2_6al kenyl or C2_6al kynyl is optionally
substituted with one or nore substituers sel ected from hal ogen, hydroxyl,
hal oCi 6al kyl, nitro, G _6al koxy, and NR2R3; 10X represents hydrogen,

G _6al kyl MR R0 i&pbsrﬂ,&téﬁ dWwth F, or - CRaRb-X , wherein X
represent|s a npcyclic sjaturated [nmoi ety having 5-6 ring atons one of which
i s N and |wher ei n| gd&nMy twWol@ddM)ijonal ring atom nmay be a hetero atom

sel ect ed freomN—+Q—anrd—SHwhieh—dnocyclic ring may be substituted with one
or nore s@iﬁti tuezg W wherein Wils selected from G _6al kyl, C2_6al kenyl ,
C2_6al kynyt,— C_bhatoal Kyl or (=0); 15Ra and Rb each individually represent
hydr ogen, -CH3 or hal ogen; Qrepresents a bond, -CH2-, -NH, or -0-; Y

repr eserfisaniple dd|Hegé fraClobad plasph or C2_6al kynyl , wherein said al kyl,

al kenyl or al kynyl may be substjt ut Wit h.one qr nor ubstjtuents P,
Sher o) n 1% BaclliRt iR PR ot i e TBE gD S phigen husian
- S- G _6atisyh.planf (BidredLeNGl)ang ativ Al.edpOPhateyt alpMicddo pHE 4.1Tg at oms 20
one ring atomof which nay be N and the rest is C, or may represent a

nmono@y claxpersmenirvesarivonet in hdvival dilGisplag (HTORED, Mitielysish Pdassaofassai d ri ng

at ons be ected from N.and 0. the,rest bei nd. Whi nocyclic
Satur at QP RB By e nel AT AR et MRS B R B s 858 227
128 one Qifipdyos Gt eidislydis) Wwhersehlted4ot Snesietue @t pde PBSandikepainkyl |

C2_6al ken C2_6al kynyl , (=0), Célfg) H _-C(0)-G _6al kyl, hal ogen,

G _6al kb ,/E@Ii§9528r(w5a1 K losahRp i #r 03y wtliee e n each of R2 and R3

i ndependently represents hydrogen, G _6al kyl, C2_6al kenyl, C2- 6al kynyl,
hydrlgxy i Ga{ K At, or hal oCl_6al kyl ; 5each of R4-R8 and R9-R12 i ndependently
represen ’gpeﬁy ogen, G _6al kyl, C2_6al kenyl, C2- 6al kynyl, hal ogen, NR2R3,
hydr oxy, cyarflasnit ¥idthated Gedddxpier bad 6&trifgbky iminnat Byodr@rnysdforeaat kyl ;

provi ded said conpound is different from

2- met hy e vegyasentiabelgisn Ve plasnas gunchrsitan aag ransieinsd fojacneye fuge. Test compounds

(1- phenyl < 1@fhdem h50d ' ) : I er eof .
2. The c\léeﬁgggﬁ%hégggr m%;l to ((:)I0 g%&nﬁ%%\%@(@ 2”2@@%&%@2@@@% &intah 3. The
conpounctoacamadomd ). cl ai mlor 2, wherein R represents G _6al kyl. 15 4.
The conmpound according to claim3, wherein R represents ethyl, cyclopropyl
or éf?q obut yIThe dialysis Blateryss ¢Sl ev}@d%rﬂar%s LEOHHR tBﬁheplln%.tf‘f‘Féloﬁg/ 4,

wher ei n % &ERRISOLS. ShospRiMhr@ARtbLRA e IWDS LA He WellDifmeMhteryCH2- X',
wherein X represents a nonocyclic saturated noiety selected from

pi per aziafiel asnabpyg ael spakadyilasnwheasdioadeslad thamgpocyidé b Ethaovadls yTheaylatbevas
SUPSULL ULk Wi NSt Qe MR SoMRS d 550 Sint et R18HR, W Ros! ected from

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 API 4000 (Applied Biosystems).

Table 2 shows the plasma free fraction (%) for talnetant and 9 compounds of the present
invention.



6. The conpound according to any of clains 1-5, wherein Q represents -CH2-

and Y 25represents C _4al kyl,

sel ected W

according to any of clainms 1-5,

oamoanakagen,

hydr oxyl ,

C2_4al kenyl
-S-CH3 and cyano.
wherein Qrepresents -CH2- and Y represents

or C2_4al kynyl, and wherein P is

7. Poe/maeowosozsy

a nonocyclic saturated noiety having 4-6 ring atons, wherein one of said

ring 30 atons may be selected from N arng O,
nonocyclic saturated noiety nmay be substituted with one or
substituents Z, wherein Z is selected fromG

- X 0) - O-fehial kyl |

2010/ 02865

hal ogen,
CTA1 nvonnrn m:n')o7 1 ')n

C 6alkoxy,

the rest being C, and which

nor e
6al kyl, (=0), C(O)H,
a 6hydroxyalky| and hydoxy. WO

clains 1-5|

i s hal ogen
ring atons|
accordi ng

C _4al kyl .
represents
ring atons
rest being
one or nor
hal ogen, a

wher ei n eagh

2012. The c
R4, R5 and
wher ei n al
of clains

of hal ogen|
hal ogen and
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o BB |

eBIraé%rﬁteg framl-upn 3
Y reprd¥ents a n

The conpound according to any of
nd Y represents G _6al kyl, wherein P
onocyclic noiety 5Shaving 4, 5 or 6

V"*T'a&'%tah{ ng
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mom;%gsaem
\Ahf\

ed fromC 9. The conmpound

J Mlly Ul \JI (.

1010.2fhe cor

[a's = rol
l nmo -_ \l, vvireilr oil

rpound d€cor di ng

Q represents -0- and Y represents
to any of clainms 1-5, wherein Q

a bomg, and )

represemts a no

nocyclic saturated noi ety having 4-6

whe

f—sard P ator

58 may be selected fromN and O, the
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C, a&ﬁ:mhirf

e substii t uent
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S Z whHédein Z i

rated noiety nmay be substituted with
s selected from G _6al kyl, (=0),

Nd NycyOXYy.

nf A RQ
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opconpoun

nt | v/ e

d according to any of clains 1-10,
resents hydrogen or hal ogen.

onpoundt accof
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di ng a4 ai m 11

, Wherein R7 represents hal ogen and

R8 represent
£

hydroggQ. 13. Th

nracant I,-n Ay Ao

e conmpound according to claim11,

nA ne - d
I - T\O 1

ereil

Q

M COoTIIt I uruyti

each d% R9 Rl

2514. The conpound accordi ng to any
i ndependently represents hydrogen

15. Toe cony

ound acgording t

o claim 14, wherein Rl12 represents

RO-RIT T1Ep

ESent Nydr OgerT.
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WO 2010/ 028655PCT/ DK2009/ 050237 130 17. The conpound according to claim1
according to fornmula I' RS wherein R represents G _6al kyl; X represents
hydr ogen,wGi2ofial2Bgss optional |y substituted with F, or - pCRaRz00d/05028her ei n
X 5 represents a nonocyclic saturated noiety having 5-6 ring atons one of
which is N and wherein one or two additional ring atomnmay be a hetero atom
selected fromN, 0 and S, selected fror7pi perazinyl and pyrrolidinyl, which
nonocyclic ring may be substituted with one or nore substituent W wherein
Wis selected fromC _6al kyl or (=0); Ra and Rb each individually represent
hydr ogerglaigs3 or hal ogen; 10Q represents a bond, -CH2-, -NH, -0-; Y
represents C, 6al k C2 6al ke C2_6al kynyl, wherein said al kyl,

al kenyl n]or aI‘?ﬁﬂ?PXWCB‘er %Itnt}ﬁ%h with one or nore substituents P,
wherein P is selected from hal ogen, hydrgxy, G _6al koxy, cyano,

-S-CG _6al kyl, and a nonocyclic saturate noi ety “having 5-6 ring atons one
ring atom of which may be N and t ; or alternatively Y may
represent a 15 nonocyclic saturated M having 4-6 ring atons, wherein
one of said ring atons nmay be sel ect ed 20 N.Rnd 0, the rest bei ng C, and
whi ch nonocyclic saturated noi et yRfay bg suititut ed with one or nore

substituents Z, wherein Z is sel ecteld8fxrom H6al kyl, (=0), C(0)H,
-C(0)-0-C1_6al kyl, hal ogen, Cl_6al koxpy ydroxyal kyl and hydroxy; each
of R4-R8 and RO- R12 i ndependent |y represe ts hydr ogen, hal ogen, C _6al koxy
or Cl- 206hal oal kyl; and phar fat@éut jicall efft abl e salts thereof. WO
2010/ 028655PCT1DK20091050237 131 18 corrpund according to claim 17
wherein R represents ethyl cl%l1cz1lo pyk_or_Nycl obutyl

wherein A represents N, CH or CR';

5 cach R' independently represents hydrogen, Cyalkyl, Cyalkenyl, Cygalkynyl, -C(O)-C;.
salkyl, -C(O)-Cysalkenyl, -C(0)-C,ealkynyl, -C(O)-O-Cisalkyl, -C(O)-O-Cysalkenyl, -
C(0)-0-Caalkynyl or phenyl, wherein said phenyl, C;_ealkyl, Cssalkenyl or Cyealkynyl is
optionally substituted with one or more substituents selected from halogen, hydroxyl, haloC;.
calkyl, nitro, C;alkoxy, and NR°R’;

10 X represents hydrogen, Cisalkyl 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 monocyclic ring may be substituted with one or more substituent W, wherein W is
selected from Cjalkyl, C,salkenyl, C,galkynyl, C;¢haloalkyl or (=O);

15 R*and R® each individually represent hydrogen, -CHj or halogen;

Q represents a bond, —CH,-, -NH-, or -O-;

Y represents Cjealkyl, Casalkenyl or Coealkynyl, 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-C;ealkyl, and a monocyclic saturated moiety having 5-6 ring atoms

20  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



X represents C _6al kyl optionally substituted with F, or - CH2- X', wherein
X' represents a nonocyclic saturated noiety having 5-6 ring atons one of

whi ch i s wWoanmekessei n one or 5 two additional ring atomrcrakbed/@oiset er o
atom sel ected fromN, 0 and S, selected from pi perazinyl and pyrrolidinyl,
whi ch nmonocyclic ring may be substituted with one or nore substituent W
wherein Wis selected from G _6al kyl org(=0); Qrepresents -CH2- or -NH; Y
represents G _6al kyl, C2_6al kenyl or C2_6al kynyl all of which optionally
subst i t yhed, WidkbsutRikRhQ 4 wh%enbzh@g&é&ed f%m@ltéewﬁb koY CERRERANT 2

nmonocyclic saturated noi ety having 4-6 ring atons, ere| one of said ring
at ons MEFDeCEBHe € €2)- (flraahqyl\l lzedoized, Citidkagst brydngy@,kyhamﬂ idiredy; nonocycl i c

BRI TR R R GF. TR RS o R G o S

i ndependgamihyl, h 5>e>s(ergh§(thlhgg@péal i ogen, G _6al koxy or Cl- 156hal oal kyl .
19. The conpound accord to claim 18, wherein each of R4-R8 and R9-R12

i ndependweph D?Rr-Bpﬂedan*le mﬁwqgéefﬁl}’dieplf%@éfg]ewmm Qoatiid, @Mﬂ@uﬁ]dcaccor di ng

| h
th?d(r:ogleg @Ey%aeirg rrpound 8@05‘9’ néyano’?%lgg’l ali 6a§%§y%10@ 6al§% I ep droé( g‘\t s

et hyl, cuyhpropyl or cyclobutyl 25X represents C _6al kyl optlonally
substituted with F, or - X' represents a nonocyclic

sat ur at gdovigedsayd Pn%R}PW@dBS élffer%frapb%@e&% logxophPhydgofgogu@onher ei n one or
two addijfj.on b 0 atom selected fromN, 0 and S,

sel ect elef rég%{%{;)& efrgél?lfaﬁg]ﬂm}{y &hf‘ Qﬁ% i’ nyl, which nonocyclic ring nay be
subdi t utndphambdecaieallgraceoptablesdabis thicraodnt W wherein Wis sel ected from

C _6al kyl or (=0); 30 Qrepresents -CH2- or -NH; Y represents G _4al kyl,
C2_4al kenyl or C2_4al kynyl, all of which optionally substituted with up to
three hal ogengc comaoagagéc%?&@ RREHAPK20094050237cdri2 cepch of R4-RB and

RO- R12 i ndependently represents hydrogen or hal ogen.
3. The compound according to claim lor 2, wherein R' represents Cy_salkyl.
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, methyl

20  optionally substituted with F, or -CH»-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 C,salkyl and (=0).

6. The compound according to any of claims 1-5, wherein Q represents —-CH;- and Y
25  represents Ci4alkyl, Coualkenyl or Cyalkynyl, 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 —-CH;- 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, (=O), C(O)H, -C(0)-O-C;alkyl, halogen, C;.salkoxy, C;shydroxyalkyl and hydoxy.



22. The conmpound according to claim 21, wherein R7 and R12 each

i ndependently represent hal ogen and R4-R6, R8 and R9- RH represent

hydr ogen.wb 208328688e conpound according to claim1 sel eetedboemshize | i st
conprising la

2- Cycl opent y1- 3- net hyl1- 1- oxo- 1, 2- di hydr o-i soqui nol i ne-4-carboxylic acid
((S)-1-phenyl propyl)-anmde | b 129

2- Cycl opropyl- 3- net hyl- 1- oxo- 1, 2- di hydr o-i soqui nol i ne-4-carboxylic acid
((S)-1-phenyl- 10 propyl)-amde |Ic

2- Cycl obut y1- 3-nmet hyl- 1- oxo-1, 2-di hydr o-i soqui nol i ne-4-carboxylic acid
((S)-1-phenyl propyl)-amde Id

2- Cycl ohexyl 0X0:.1 di hydro-i ui. nol. i carb c.agcid
(S 1 ey TiGopiadadiRing & Shmbichpms T Sngr B Sl i 8
- et hyl arfep@ients @r. Q1KY AtRreih $As BhloBéh, lok %e&npwr@p@g@m £mdfdHclic moiety
((S) 1- phenyl - propy ) amde |f

Methy | havingieS2r O2irg, oms,iwhihoriog atomplaye seletedi iy Co- i soqui nol i ne- 4- car boxy
I|c acid ((S)- 1-phenyl-propyl)-amde |Ig
3- Met hyl - I - oxo- 2- pi peridi n-1-y1-1, 2-di hydro-i soqui nol i ne-4-carboxylic acid
((S)-1- RO phERydonipoapy dgcoatthgled 4y of claims 1-5, wherein Q represents —O- and Y

2-tert-Butyl am no- 3-net hyl -1 -oxo-1, 2-di hydr o-i soqui nol i ne-4-car boxylic acid
((S)-1- TBHEHPIS br-aPyt) - ani de |
2- 1 sopropyl am no- 3- met hyl - | - oxo- 1, 2- di hydr o-i soqui nol i ne-4-car boxylic acid

((S)-1- phenyl -propyl)-am de 25|
3- Mawhy| }02 nﬁ]?lmmohimuﬂd ydcoﬂdimg(mahybfdieimyldﬂeﬁ mshorpin Qakpresernds chorhlomod| Y ¢ aci d

L Nt i P eRpls SRS TS eipy B e A w4FBEY ol s2idEngatoms

((S)-1- phenwd M&%ﬁlﬁorﬁm g1 @1thg r&'ﬁ'Béﬁhg @ aﬁ'@@vﬁi@h n%ono@&féhc shivfardd Hﬁé@e&? nfaly SO

qui no line-4-carboxylic acid ((S)-1 -phényl- 30 propyl)-am de

3- Met hy IbezupSitnted myih-dngtoy n)orqsmsbtuﬁntzzdwinythlmzllsmtedoﬂwmélmalkalr eyl i c
acid ((%ﬁ- 1- ph I -(%r opyl) -am de WD 2010/ 028655PCT1DK20091050237 133 in
2 ( 2- NetRi&n %“ﬁ%f‘r Yhet hyl- 1- oxo- 1, 2- di hydr o-i soqui nol i ne- 4- car boxyl i c
acids((S)-1- phenyl -propyl)-am de

1. The compound according to any of claims 1-10, wherein each of R*-R® independently

represents 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.



0 3-Methyl-1 -oxo -2-(tetrahydro -furan-2-ylmethyl)-1,2-di hydro -iso
ino |ine-4- carboxyllc acid ((S)-1-phenyl - propyl) am de 5l p

Met hyl -woasm/@2sg@ent y1- 1, 2- di hydr o-i soqui nol i ne- 4- car bexynK2o@eis0237
((S)-1-phenyl - propyl)-amde Iq

3- Met hy1- 2- (2- met hyl sul f anyl - et hyl ) - 1- oxo- 1, 2- di hydr o-i soqui nol i ne- 4- car box
ylic acid ((S)-1-phenyl-propyl)-am de 130

2- Et hoxy- 3- net hyl - | - oxo- 1, 2- di hydr o-i soqui nol i ne- 4-carboxylic acid

((S) - 1- phenyl The]c%ngfoﬁﬁ)d' é&co?{ﬁhgﬁ) él§1m 1 according to formula I’

2- Cycl obut yl am no- | uor o- 3-Tret hyl - 1- oxo- 17 2- di hydr o-i soqui nol i ne- 4- car box
ylic acid ((S)- cyclopropyl phenyl - nethy“$ anlde it 2-Cyclop entylam no - 8-

1
qu
3-

fluoro-3 -nethyl-1 -oxo -1, 2-dihy O -i g0 qq%go | i ne-4-carb oxylic acid
((S)-cycl opropyl - phenyl met hyl ) - ani"de Et ho xy-8- fluoro-3 -nethyl -
-0Xx0 -1, 2-dihydro - iso quino |line-4-

oxylic acid S) -
yH/R1 ((S)
ydré%isoquinoIine-4-carboxyIic acid
NH

ydr o-i soqui nol i ne-4-carboxylic

cycl opropyl - phenyl - net hyl ) - am de %&
8- Chl or 0- 2- et hoxy- 3- met hyl - | - oxo- T, 2- di
((S)-1- phenyl - propyl)-anide |w RS 4
8- Chl or o- 2-i sobut oxy- 3- net hyl - 1- oxo- R®-
acid ((S)-1- 20 phenyl - propyl)
8- Chl or o- 3- net hyl - | - oxo- 2- pro
acid ((S)-1- phenyl-propyl)-anlde
2, 3- D net hyl - 1- oxo- 1, 2- dihydrg%ii
((S) 1- phenyl - propyl) am de

2- 1 sopropyl - 3- net hy1- 1- oxo- 1, 2- dlhyd¢pﬁ;sQQU|an|ne 4- car boxylic aC|d
((S)-1-phenyl - propyl)-amde laa 2-(2,2-Difluoro -propyl)-3 -nethyl-1 -oxo
-1, 2-di hydro -isoqui no Iine-4-carboxy|'§ acid ((S)-l-phenyl-propyl)-anide
2a 2- Et hyl am no- 3- nethyl-l-oxo 1 2-dihU r o-i soqui nol i ne-4-carboxylic acid
((9)-1- D%Qﬂéi@ﬁl ﬁbpe@aﬁka cagml@ﬁ

3- Met hyl - | - oxo- 2- propyl am no-1, 2 di hydr o-i soqui nol i ne- 4-car boxylic acid
((S)-1- &m@nwenipdwpgog)m ﬁmédkymtmaﬂv ORBEEERCTLIDK2G09CRERS28 7 wilBtei X’

2 By A e e ale B0 S SO A MG B SR by 2t @
2- | sobutyhaeihRae 3r R mdménapﬁﬁg oAt B ¥E b deichP iRl deRR8-fAme &, Boandl4,c aci d

((S)-1- phenyl -propyl)-am de
selected from piperazinyl and pyrrolidinyl, which monocyclic ring may be substituted with

%soquinoIine-4-carboxyIic

one or more substituent W, wherein W is selected from C,alkyl or (=0);
R* and R each individually represent hydrogen, -CH; or halogen;

10 Q represents a bond, —CH,-, -NH-, -O-;
Y represents Cjealkyl, Crsalkenyl or Caoealkynyl, 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-C;ealkyl, 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
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,_¢alkyl, (=O),
C(O)H, -C(0)-0O-Cyealkyl, halogen, C;galkoxy, C;¢hydroxyalkyl and hydroxy;
cach of R*-R® and R’-R'* independently represents hydrogen, halogen, C;.galkoxy or C;.

20  chaloalkyl;

and pharmaceutically acceptable salts thereof.
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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 Cjealkyl optionally substituted with F, or — CH»-X’, wherein X’ represents a
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50qll'5n0|lzr33Flu‘6rdl§fnl%@K3M12 et lahino-1-oxo-1,2-dihydro- 1s0qu1\r/1\g)lme -4-carboxylic acid [(S)-

[(S)- cyclo rop 3-fl uoro-phenyl) nethyl] am de
2010/ 028@5 iiﬁé@@@mwﬁgwl)tg@thyﬂ -amide

8- Fl uor o5, 3-71 {h H)b}lo %)&?uo%o @,(rﬁ%th}r X QQM[2-81¥1§1&%l—iisgciurﬁio%fng-l4r}(?arr&¥éylié %wi%-[fg)hydr o

squ|noI|n

[ (S) - cycdyolbasi3, G%ﬂddﬂwphcrgh)%méﬂ])y}]@mhyl ]-am de 7d
2-((S)-1-Acetyl yrroI|d|n -yl met hyl )-8-fl uoro-3-nmethyl-1-o di_hydr oi
soqui nol 3akhel- lpd@a}l?- |1 il roxqe3-gropylamino- 2 dihydro-isoquinoline-4- carboxyllc ac1d [(S)-

[ (Shcy yeRbRRY. - ﬁﬁoﬁo' HRAGD RS EhamfERt hy! 1 - ani de

2ac 8-Fluoro-3-methyl-1-ox0-2-propylamino-1,2-dihydro-isoquinoline-4-carboxylic acid 3-
iodo-benzylamide
3a 8-Fluoro-3-methyl-1-oxo0-2-propyl-1,2-dihydro-isoquinoline-4-carboxylic acid [(S)-
cyclopropyl-(3-fluoro-phenyl)-methyl]-amide

25  3b 8-Chloro-3-methyl-1-oxo0-2-propyl-1,2-dihydro-isoquinoline-4-carboxylic acid [(S)-
cyclopropyl-(3-fluoro-phenyl)-methyl]-amide
3¢ 8-Fluoro-3-methyl-1-oxo0-2-propyl-1,2-dihydro-isoquinoline-4-carboxylic acid [(S)-
cyclobutyl-(3-fluoro-phenyl)-methyl]-amide
3d 5,8-Difluoro-3-methyl-1-oxo0-2-propyl-1,2-dihydro-isoquinoline-4-carboxylic acid [(S)-

30  cyclopropyl-(3-fluoro-phenyl)-methyl]-amide
4a 8-Fluoro-2,3-dimethyl-1-ox0-1,2-dihydro-isoquinoline-4-carboxylic acid [(S)-
cyclopropyl-(3-fluoro-phenyl)-methyl]-amide
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8- Fl uoro-3-nethyl-2-((R)-1-net hyl -pyrrolidin-2-yl nmethyl)-1-oxo-1, 2-di hydro-
i soqui nolwoeed/msssboxyl i c acid PCT/DK2009/050237

[ (S)-cycl opropyl - (3-fluoro-phenyl)-nethyl]-am de 7f

2-((R-1-Ethyl -pyrrolidin-2-yl nethyl)-8-fluoro-3-nethyl-1-oxo-1, 2-di hydro-i
soqui nol i ne4-carboxylic acid 136

[ (S)-cycl opropyl - (3-fluoro-phenyl)-nethyl]-anm de 79 8-Fluoro-3

- met hyl -4 @6 0iof5-0GR) r&py@rmxﬂhypy &8'1‘?Hﬂ1é/aroy i k- 41e£«b%gm%fal[@s)soqw nol

i ne-4-carboxylic acid [(S)-cycl opropyl uo 0- phenyl) -am de 7h
2- ((R) - IeyAetoplyl-3¢flinator mhieny [ 2-nydtime -yl de- 8 f1 uor o- 3- net hy1- 1- oxo- 1 2- di hydr o-

109 - cy g sHiar e s E ey ) e ki i govipoline-d-carboxylic acid [(5)-
8 Fl uor Q;yabgﬁ;ﬂwtg_ﬂu&@%m mmﬁd'ﬂ]y}h} pyideol i di n-3-y1) - 1-oxo- 1, 2-di hydr o-i soqui

nol i ne 4- carboxylic acid 58 cg/cl opr opyl - 83 fl uoro- phenyl) nmet hyl ] - am de
157j 5  4d 8-Fluoro-3-methyl-1-0x0-2-(3,3,3-trifluoro-propyl)-1,2-dihydro-1soquinoline-4-carboxylic

8- Fl uor gz, | n[gg)zhycjro r%ééﬁ% fﬁmp{?é@ﬁl T)pﬁ{et‘holl] Iag‘ucrl]e 2-yl met hyl ) - 1- oxo- 1, 2- di hydr o-

1 Ssoqul noal car

[ (S) - cycdeahn 3 Dﬂ@mﬁlpﬂ@}@) PiROYOL) -nﬁ@l'ti)hw dxamRdihylto-isoquinoline-4-carboxylic
2-((9)- 1Ethé/- rolidin-2-yl methyl)- quor03nethy110x012d|hydr0|
soqui noldcKelSk 911’3{1&351%0& pleynybyaethpihtaidg 3- f | uor o- pheny1) - met hyl ] - ani de

71 oa - 23
8- Fl uor o4f?§g lirlllelgtni? 21(22 n‘tezl'l%xy ethr¥e) %Ilﬂeﬂb)g}rlr% T (ljiznqﬂ?fdr? Tety 1 "%me 45:%30%}]1&(: aLQl%ydr 02
Oi sdqui r[Qﬂ;)l-m{o@fmzﬂ-bbﬂjamepImyt) methyl]-amide

[2( E% h;cl?/ak é?g r‘i"&ﬂ’é?{%‘ﬂ g’é‘?ﬁ&?%&iﬁ&wﬁlﬁ ﬁﬁ%g%g‘?‘g@&dﬁ%@%’é‘ef car boxylic
acid [( Q)arb’]oxyﬁélaélh ‘E@'}Qé/@l'ﬂﬁ%?}ﬂ-@pﬂ%}ﬂﬂheyﬂ %tlg'li’]oamMe

2- Et hyl am no- 8- f | uor o- -1 -oxo-1 i soqui nol i ne-4-carboxylic
acid [ (S 8€j,lmlr@5un§;thy1(2lr(2 h@wlwhp%ﬂemylylmtdmklj 2-glifiydeo-26gginoline-4-

2CIFLIUFEO ab &%}/@‘f %‘BGJ@’ glom%ag%-@ )}’f)eﬁﬁ% [ o- 1 sce)qg:anol i ne-4-carboxylic

8- Fligor afh32-fAliyes afgh iyl -oslo- Q>Q0d1ﬁ¥d3rquduﬁf6hﬂ@:410aa§d§chrhb’d&@'({@qqylildﬁ?l-i ne-4-carb
oxylic acid [(S)-cycl obutyl | uor o- phenyl) - net 10a

8- Fl uor axrepylBamidgor o- pr opyl ani no) - 3- net hyl - | - oxo- 1, 2- di hydr o- i soqui no

e 4 ARCAL DY RS b Thovs LRIy (35 hohf BOS0RATRLY 1 - am de

10b

8- Fl uor acadbolx@ti¢ helo 1) et biypriply REG) fldortghbyy1)-meti-dmidedi hydr o- i soqw nol i ne- 4-
carboxylic acid [(S)-cycl obutyl - (3-fl uoro-phenyl) - et hyl

2010/ 02 %@#@ﬁf@@gmmgcﬁzg}p hykd-oxgcl,2-dihydro- 1s0¥u1%1011ne 4- car]boxyhc ac1d ((S)-1-

2- (2¢2- '%h 8g§<r8 no) 8-fl uoro- 3- et hyl - 1- oxo- 1, 2- di hydr o-i soqui no
| i ne-4- “car i C aC| d [ (S)-cycl obutyl-(3-fluoro-phenyl)-nethyl]-amde 10d
8-F luordy 6—83D1ﬂmirh—33l—mhth§al>(b-oxd 2p(r3(;ip3-2f-1ﬂlqurd)@r(ipyb) 1,2-dihydro-isoquinoline-4-

-1, 2-di hydro e4c X
115 cycbonie s 08 LETsrEPBRE Ry Ty Sorerig Ry el
2- Et hyl aqgd sft@t&rmdfﬁ&ﬁyl Bok&bhyloxb- d%éﬁblﬂd,n?éq}lﬁydkﬁhﬂzc&@%qﬁf%hﬂ@ﬂ car boxylic
acid ((S)-cycl opropyl -phenyl -nmethyl)-amd
carboxylic acid [(S)-cyclopropyl-(3-fluoro- phenyl) methyl] amide
25 4k 3-Methyl-1-oxo0-2-prop-2-ynyl-1,2-dihydro-isoquinoline-4-carboxylic acid ((S)-1-phenyl-
propyl)-amide
41 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-1-0x0-1,2-dihydro-isoquinoline-4-carboxylic
30  acid [(S)-cyclopropyl-(3-fluoro-phenyl)-methyl]-amide
4n 8-Fluoro-3-methyl-1-0x0-2-(5-oxo-pyrrolidin-2-ylmethyl)-1,2-dihydro-isoquinoline-4-
carboxylic acid [(S)-cyclopropyl-(3-fluoro-phenyl)-methyl]-amide



and pharmaceutically acceptable salts thereof. 24. The conpound accordi ng
to any of clains 17-20 wherein each C can be the 11C 10i sotope and each F
can be t hwob8fo/i28a50pe, wherein said conpound conpri ses patr/nik2a®rosorse of

sai d i sotopes; and pharnaceutically acceptable salts thereof. 25. The
compound according to claim 24 selected fromthe list conprising
152-((1-11C) - Et hyl am no) - 8-f | uor o- 3- met3l1yl - 1- oxo- 1, 2- di hydr o-i soqui nol i ne-4
-carboxylic acid [(S)-cycl obutyl-(3-fluoro-phenyl)-nethyl]-am de

8- FI uor age% FRibRYb Iﬁetl‘i’})i(lol' 8x<( Qtlp }IJel«@n-@ LAY T D invire- 1§$anaﬁ9[19e n%@%&p@é' ne- 4-

carboxylic acid [(S)-cyclobu 3-fl'uor o- phenyT) - met hyl | - ani de
2- Et hyl amdq[GSSBcsfdlcomomd%(fhﬁﬁ) phdwbrmﬁhyﬂmlde 0x0- 1, 2-di hydr o-i soqui nol i ne-4

- b fl =phenyl) - .h ] -am. d :

5 vor Fﬁ%%c W?J&ﬁ%%yaﬁﬂw%? B T e o a B eS8 i ne-
4- car boxys$ L&y ?,ulgg_%ho ggtlﬁéthﬁﬁiafﬂl&oro phenyl) - net hyl ] - am de

2- Ethylamn08 | uoro- 3-neth | - oxo-1, 2-di hydr o-i soqui nol i ne-4-car bo

xyli é adtaB{lw yOé;mq:tbblu]t gko (23(Rf)1t‘t1tﬂhmdrpvh@r@n1§ yhéﬁlﬂl ydrarsag@inoline-4-

| | hyd i ne-4-
rboxyi | et BT b P PR BB e R e g e

2- Et hy| a4v 3Phu8rd-B iyl 3~5s-DY B )- teﬂ@biyzi—r&fﬁrad43hy1dr D-ditgaestisohihokned4{ " C) - car box
ylic acid [(SZ cycl obut yl -(3 fl uoro- phen 1) - et hyIG]F am de
8- Fl uor ¢:aHRoFy 1%9‘F1di(-sé3965912 Wy by Tasrerdeny 2 gt iaBides oqui nol i ne- 4- (" C) - car bo

iy e

2- Et hyl am no- 0XO0- soqw I ne-4-car oxyI iC
aci do[ ( Sid [€§ e tybattuyyl-(8-3huoi@ pheryl uacthyijlaenyd ) - met hyl | - am de WO

2010/ 0286 5PCT/ DK2009/ 0502

8- Fl uor ¢* E@Twpﬁ OB -nzetﬁylo%w%%hzd@ IR MRRIBE T TRANYF A LDz ar boxyl i ¢

aci d [ (SyeiobG1PRMLo- 2 @ﬁ@mﬁ |- pheny1) et hyl ] - de 8- F | uoro -2-(3
-(18F) - fl'uor o-"'propyl am no hyl -1 -oxo -1, 2-di hydro -isoquino |ine-4-

car boxy4uS-&bioto- P(r@?thﬂybbmbatmbpc(@-lf Q@dr}’d¥Cpi$qu1m9)hnﬁe4-lqyﬂb})X)dm ated B8)-F | uor o

-2-(3 -(18 thyl-1-oxo -1,2-di hydro -isoquino

l'i ne- 4- Cé'ﬁ@?'(ﬁ'ﬁ?’il/ 'gu %"]%P%Y@)meg@é] 8 C%E - (3-fl uoro- phenyl) - net hyl ] - ami de

8- Fligor ap3-meidry!s- o @y 3= &ememtham zlarh%zdl%r ﬂbiﬂ.\lfﬂdlﬁrel@@ﬁbbmicl ARt [-Gsz)c ar boxylic

acid [(S)- cycl opropyl - (k@ 8F) -fl uor o- phenyl) - net hyl ] -am de 10 26. A use of
o

a conpoutydloatapyitA-Agomno nyl)meﬂ@flhﬁwem 25 as a PET ligand for
det 11 50510 IS SRR BT MR SRR coept o
of an NK3clobggyt(3-fluoro- phenyl) methyl]-amide
4x 2-Allyl-8-fluoro-3-methyl-1-ox0-1,2-dihydro-isoquinoline-4-carboxylic acid [(S)-
20  cyclobutyl-(3-fluoro-phenyl)-methyl]-amide
4y 2-Allyl-8-fluoro-3-methyl-1-o0xo0-1,2-dihydro-isoquinoline-4-carboxylic acid [(S)-
cyclopropyl-(3-fluoro-phenyl)-methyl]-amide
4z 8-Fluoro-3-methyl-1-ox0-2-prop-2-ynyl-1,2-dihydro-isoquinoline-4-carboxylic acid [(S)-
cyclobutyl-(3-fluoro-phenyl)-methyl]-amide
25  4aa 8-Fluoro-3-methyl-1-0x0-2-prop-2-ynyl-1,2-dihydro-isoquinoline-4-carboxylic acid [(S)-
cyclopropyl-(3-fluoro-phenyl)-methyl]-amide
4ab 2-Cyclopropylmethyl-8-fluoro-3-methyl-1-oxo0-1,2-dihydro-isoquinoline-4-carboxylic
acid [(S)-cyclobutyl-(3-fluoro-phenyl)-methyl]-amide
Sa 8-Fluoro-3-methyl-1-0x0-2-(S)-1-pyrrolidin-2-ylmethyl-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)-methyl]-amide



conprising the use of a conpound according to any of clainms 24-25. 15 28A
nmet hod of determ ning binding occupancy of an NK3 |igand at the NK3
recept or wo2an/@géssel such as hunmans, conprising adm ni stemKegodesosai d
animal an effective anount of a conpound according to any of clains 24-25.
20 29. A conpound according to any of clainms 1-23 for use in therapy. 30.A
phar maceuti cal conposition conprising @8conpound according to any of clains
1- 23 in conbination with one or nore pharnaceutically acceptable carrier
or _eXCi RicaNkhuof3 et kA -Blo-8. (S PIROHOHIACL ARG ILRaAI¥Oho gliAbiTR-4L- 23 T

t he manufacture of a ‘nmedicanent for the treatrent of "a di sease sel ected

f r om psyeHesiyBs agd hiS2eptiobuty b(3- Sedrozdphylenetlod hardidsor der ; schi zoaf f ecti ve

di der, ' | . di der ., ief hoti c djsorder: .sh hot i
i sor dor™ BEWEF B BB s breee-thid-pe R rar el B rS et R bt ance
or drug dafsh§RE a8 YS)RY LB bty B G- fesro(hesd)-nethyd]-&afyel , anphetam ne etc);
schi zoi d 30Eersonal Ity disorder; schizotypal personality disorder;

psychosi%e oflugehdnegbhrlenrr-a<Sbiparredding 2-ninmthydrl, Zidiby deosiseqninglingot-ar

di sorder, Al zhei mer s di e _pr qParkinsgn' s disease; major depression;
gener al cﬁﬁbqugp(ga%lﬁ%sj§§?1;%8%§ﬁ10 afrluol0 grergé?nlﬁth ilfl%lﬁlﬁdgnce treat ment,

r ecur r ergfes-MGb03-01c03848 SHBCT RK2 Q86 0HAZ3 ¥inlediZ/ 11 B i titooRo @lifb line-4-
stabilizati onﬁ; mani a; hyponmani a; cognitive inpairnment; ADHD, obesity;
appet i t artopntic pgf {(Shcyplapiopy--trrebeny palthyhkentds di sease: pai n:

convul i ng k1,6 UGHne AL NGB 2 ak: Yo RSP PARRIKENESSno Ll By eyl ar

hyper sen Ivity; bronchoconst I on; roni c “obstruactive pul nonary
di sddse;acit [(Bpeyclopropri(Bkooe phgyt)-mehydeamadé on; 5 inflammatory bowel

syndr ong; D, denentia an itation _and deliriumin the elderly, 32.
The use %@Eﬁm—%-wﬂwﬁ-pm%@?-m? 35 rldg-&i@é&ggown%lm‘?aﬁﬁ? . 33.
The use RECESAERTIGp A (A TR phMyBLAERY PA]i4d Ve, negative and/or cognitive
synptons 1l0are treated. 34. R conpound according to any of clainms 1-23 for
use in tGael-Fhen-trenp-Jepiparadinsie akectisdiZepropyl- f,2 shhyslsy-ddogsinglins éishrbopylieni a;
schi zophr gﬂg form di sgrg%{; schi z afftﬁc i ve.di sorder; delusional disorder;
brief pfEHESI & RRGNGL?- ué’ﬁodpléedlyﬁé?ﬁ W25 sor der; psychotic disorder 15
due 1t50 %lﬂ@-@ﬁfo;@é-lf&@ﬁ@%eﬁ@iﬁdl Sidihy ISUPSH RN € 8- Phydib i gL UEEC-REHEHRE | C

di sorder (cocai ne, al cohol, anphetam ne etc); schizoi 3 personal ity

di sor deracidsl¢hl-gxsighyayl-(petuosmahey))-apthpd darde psychosi s or schi zophreni a

associ at 1 | PL: r essi L di.so zhel per.: s di sease or
R e S R B T e
di sor der4-¢arabxflienaiides téyeaippgii-(3-fleotd-plenen-msteygatidn and stabilization);
mani a; hyponani a; ZOCo%ni tive inpairment; ADHD, obesity; appetite

reduct i d%io S-pjhiei | neo-3 %rp%ag@?lmaﬂleﬁgeSwl)s%@r%hé&dlb)adrﬁzlsqg@w@rlgﬁons;

cously, SSHS BANSY VBR SSpONBLGIGES BT ygRgul o Tyverscner 1
i ncont i rfertcEluogn -oxnf3-@norat pyorulidimit {yduthy D+2ypropyel .2 siyndr @ mequiRd Bix-4-denment i a
and agit L o d & o - b SRl -niethy 1]-amide
6f 3-(4-tert-Butyl-piperazin-1-ylmethyl)-8-fluoro-1-oxo-2-propyl-1,2-dihydro-isoquinoline-
4-carboxylic acid [(S)-cyclopropyl-(3-fluoro-phenyl)-methyl]-amide
25  6g 3-((2R,55)-2,5-Dimethyl-piperazin-1-ylmethyl)-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-oxo0-1,2-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-oxo0-1,2-dihydro-isoquinoline-
4-carboxylic acid [(S)-cyclopropyl-(3-fluoro-phenyl)-methyl]-amide



35. The conpound according to claim 34, wherein said disease is

schi zophrenia. 36. The conpound according to claim35, wherein positive,
negat i ve woadbovo28agni ti ve synptons are treated. 30 143pdirax2devasoshar ed

psychoti c disorder; psychotic disorder due to a general nedical
substance or drug induced psychotic disorder (cocaine, alcohol,

condi tion;
anphet am ne

etc); schizoid personality disorder; sig9i zotypal personality disorder;
psychosis or schizophrenia associated with major depression, bipolar

di sor derse $RBR] TRhcify i seRS R PRb LRSI 58886 - ITL aRdepr essi on;

general anxi ety disorder;

I"ar” di sorder (mai'nt enancé treat nent,

recurr enwumoémeﬁlmambpxahd a&ﬂeﬂtﬁ)hyzhvpmm) -(3-fragrioephehylpomtinil kamoleg ni tive

recur | o > t P orny ae !
T R A e R N
hyper r esmﬁio\x@aas@xbdﬁyﬁﬁ @c‘ﬁ@f’[@ﬂ@bloby@% ERNEboLpHehYl)-nRUBNERAGRNST i cti on;

chroni c obstructive m)nary di sease; uri nary 1 ncontinence; gut

i nf | @mrete; &)ﬁluol@31Hﬂﬁth§dfﬁwﬁRbflymﬁbWeﬂ>yr§#ﬁm8WémeﬂbYBD*0>ﬁéhﬁrﬁﬂil}édr@-nd agitation

ngﬂndestratlon of a

and dellrlumln the el d
theraped?oqc I}qlme arb yvlgaalnéf}ﬂ Cycg’%%pg oun pa(:e{:1 [ 'e?%ﬁfo any

of clains

1- 23 t 0 A 2p@R) emthylrpymmdui hetrahyl)- 83&ora'ije[naﬁh§yhoxxixaqu:ﬂmy@@ kequihaing 37,
wherein said disease is schizophrenia. 15 39. The nethod according to

cl ai m 38-CaBePdicRcld 6 rexeioPronRylAd ieroaphenyh e bYli-EMide synpt ons are treat ed.

7g 8-Fluoro-3-methyl-1-0x0-2-((R)-1-propyl-pyrrolidin-2-ylmethyl)-1,2-dihydro-
10 isoquinoline-4-carboxylic acid [(S)-cyclopropyl-(3-fluoro-phenyl)-methyl]-amide
7h 2-((R)-1-Acetyl-pyrrolidin-2-ylmethyl)-8-fluoro-3-methyl-1-oxo-1,2-dihydro-
isoquinoline-4-carboxylic acid [(S)-cyclopropyl-(3-fluoro-phenyl)-methyl]-amide

7i 8-Fluoro-3-methyl-2-((R)-1-methyl-pyrrolidin-3-yl)-1-oxo0-1,2-dihydro-isoquinoline-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 [(S)-cyclobutyl-(3-fluoro-phenyl)-methyl]-amide

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-phenyl)-methyl]-amide
71 8-Fluoro-3-methyl-2-((R)-1-methyl-pyrrolidin-2-ylmethyl)-1-oxo-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-phenyl)-methyl]-amide

25  8c 8-Fluoro-3-methyl-1-oxo0-2-propylamino-1,2-dihydro-isoquinoline-4-carboxylic acid [(S)-

cyclobutyl-(3-fluoro-phenyl)-methyl]-amide

9a 8-Fluoro-3-fluoromethyl-1-oxo-2-propylamino-1,2-dihydro-isoquinoline-4-carboxylic

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

10a 8-Fluoro-2-(3-fluoro-propylamino)-3-methyl-1-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-oxo-1,2-dihydro-isoquinoline-4-carboxylic

acid [(S)-cyclobutyl-(3-fluoro-phenyl)-methyl]-amide
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10¢ 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

10d 8-Fluoro-3-methyl-1-oxo0-2-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-oxo0-1,2-dihydro-isoquinoline-4-carboxylic 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 acceptable salts thereof.

25.  The compound according to claim 24 selected from the list comprising
2-((1-"'C)-Ethylamino)-8-fluoro-3-methyl-1-oxo-1,2-dihydro-isoquinoline-4-carboxylic acid
[(S)-cyclobutyl-(3-fluoro-phenyl)-methyl]-amide
8-Fluoro-3-methyl-1-ox0-2-((1-"'C)-propylamino)- 1,2-dihydro-isoquinoline-4-carboxylic
acid [(S)-cyclobutyl-(3-fluoro-phenyl)-methyl]-amide
2-Ethylamino-8-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-ox0-2-propylamino-1,2-dihydro-isoquinoline-4-carboxylic
acid [(S)-cyclobutyl-(3-fluoro-phenyl)-methyl]-amide
2-Ethylamino-8-('*F)-fluoro-3-methyl-1-oxo-1,2-dihydro-isoquinoline-4-carboxylic acid
[(S)-cyclobutyl-(3-fluoro-phenyl)-methyl]-amide
8-('*F)-Fluoro-3-methyl-1-oxo-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-dihydro-isoquinoline-4-(*' C)-carboxylic acid
[(S)-cyclobutyl-(3-fluoro-phenyl)-methyl]-amide

8-Fluoro-3-methyl-1-ox0-2-propylamino- 1,2-dihydro-isoquinoline-4-(''C)-carboxylic acid
[(S)-cyclobutyl-(3-fluoro-phenyl)-methyl]-amide
2-Ethylamino-8-fluoro-3-methyl-1-ox0-1,2-dihydro-isoquinoline-4-carboxylic acid [(S)-
cyclobutyl-(3-('*F)-fluoro-phenyl)-methyl]-amide
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8-Fluoro-3-methyl-1-oxo-2-propylamino-1,2-dihydro-isoquinoline-4-carboxylic acid [(S)-
cyclobutyl-(3-('*F)-fluoro-phenyl)-methyl]-amide
8-Fluoro-2-(3-('*F)-fluoro-propylamino)-3-methyl-1-oxo-1,2-dihydro-isoquinoline-4-
carboxylic acid [(S)-cyclobutyl-(3-fluoro-phenyl)-methyl]-amide
8-Fluoro-2-(3-('*F)-fluoro-propylamino)-3-methyl-1-oxo-1,2-dihydro-isoquinoline-4-
carboxylic acid [(S)-cyclopropyl-(3-fluoro-phenyl)-methyl]-amide
8-Fluoro-3-methyl-1-oxo-2-propylamino-1,2-dihydro-isoquinoline-4-carboxylic acid [(S)-
cyclopropyl-(3-(**F)-fluoro-phenyl)-methyl]-amide

26.  Ause of a compound according to any of claims 24-25 as a PET ligand for

determination of the binding occupancy of an NK3 ligand at the NK3 receptor.

27. A method for determining binding occupancy at the NK3 receptor of an NK3 ligand

comprising the use of a compound according to any of claims 24-25.

28 A method of determining binding occupancy of an NK3 ligand at the NK3 receptor in
an animal such as humans, comprising administering to said animal an effective amount of a

compound according to any of claims 24-25.

29. A compound according to any of claims 1-23 for use in therapy.

30. A pharmaceutical composition comprising a compound according to any of claims 1-

23 in combination with one or more pharmaceutically acceptable carrier or excipient.

31.  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 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
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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.

32.  The use according to claim 31, wherein said disease is schizophrenia.

33.  The use according to claim 32, wherein positive, negative and/or cognitive symptoms

are treated.

34. 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 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 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; inflammatory bowel syndrome; PTSD; dementia and

agitation and delirium in the elderly.

35. The compound according to claim 34, wherein said disease is schizophrenia.

36.  The compound according to claim 35, wherein positive, negative and/or cognitive

symptoms are treated.

37. A method for the treatment of a disease selected from psychosis; schizophrenia;

schizophrenoform disorder; schizoaffective disorder; delusional disorder; brief psychotic
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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
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;
inflammatory bowel syndrome; PTSD; dementia and agitation and delirium in the elderly,
said method comprising the administration of a therapeutically effective amount of a

compound according to any of claims 1-23 to a patient in need thereof.

38.  The method according to claim 37, wherein said disease is schizophrenia.

39.  The method according to claim 38, wherein positive, negative and/or cognitive

symptoms are treated.



