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1 NEW COVPOUNDS AND THEI R USES 707 5 The present

invention relates to isoquinolinone derivatives,
w@easaszes for their preparation, pharmaceuti ceET/GB2008/001171

conpositions containing themand their use in therapy:

The essential function of the lungs requires a fragile

structure with enornous exposure to 10 the

envi ronnent, including pollutants, mcrobes,

al | ergens, and carcinogens. Host factors, resulting

frominteractions of lifestyle choices and genetic

conposition, influence the response to this exposure.

Danage or infection to the lungs can give rise to a

wi de range of diseases of the respiratory system (or

respiratory diseases) A nunber of these diseases are

NEW G QEERTINBOANR TR DIERGOEE rj ury. Acute

Respiratory Distress Syndrone (ARDS), occupati onal
| ung di sease, |lung cancer, tuberculosis, fibrosis,
The piRBELTRCMDO $élates PBUGUINGMone dpiyatiess prédesssy for their
Qobstructive Pul nonary Di sease (COPD) and asthma. Anong
prepatatien,isrmacawioal compopidonsegitaining theny prétheisdispdn tietava.
Asthma is generally 20defined as an inflammtory
di sorder of the airways with clinical synptons arising
The ekl Ah&IIH drttediungs Féc{&\é‘s A8 &trl Qe With &formous exposure to
characterised clinically by paroxysns of wheezing,
the ertirspment, ancthdgugtiutahts, nﬁcrab@shradm*gensjlamab:laran@g@nsdﬂ@mwactors

that appears to be increasing in preval ence and
result@evféqmtipterqqﬂom% oé difashie efotcRatants9ENSHic FAMRASERN g ifiUgDge the

resporqs?ﬁ @%Hs e§<8{%,]£hr5 angé)erhralHe%ﬂo@ L g\é&{g%pc%q RS toea wndg range

er 1 erapy s erefore

of disdadds GPhe Qbéﬂlfé%rﬁyémiéhmoﬁ@eéd’@forﬁ‘lfg&%eé)l fre nluﬁwber of these
possi bl e and at the sane tine provide basis for

diseaseseareiai great @ubliclesdiii imgoitaridea Reapiralory dixeRBes includekawte Lung
which refers to_ a |ar ou | un sea

Injury ¢ AR R AT VRIS S S orEs HARRSGCPIaT Tand fiegae, 1ung

canc u'tﬁﬁéﬂc&lgélsdeffdr&%?cgggyﬁow gélsgegﬁ‘lguﬁbﬁih,a ¢ erlnghynsgtma, Chronic

aracterized im'tation t

ObstrifictivePulrByiedrg Didease (GOPB) afd asthinam tation is 2 usually
bot h progressive and associ ated with an abnor nal
i nfl ammat ory response of the Iungs t o noxi ous

pasticl s and . i mpor t ont ri.but or
Amorg s iesfforiien SRR T e Bl Heasias oo ARBIRI R Sptiy
definetd &1 ﬁ’lﬂ%@FnlaQer H%oFa‘épaﬂ‘E@ A WBYEwiti R P 8 rh S8 é?l%?ﬁ% ffom

vari ety of synptons, including cough, shortness of
interniittera tahflova odstaictiens.di I‘S(Bhaﬂao’d!aSéd cimicafly by partoMygmss ofokheezing,

synmptons arise fromdysfunction of a nunber of o
dyspneg|gng| cgrgie dhig #rahvigiie disabling disorder that appears to be increasing in

prevalence and severity. lt is estimated that 15% of children and 5% of adults in the
population of developed countries suffer from asthma. Therapy should therefore be aimed
at controlling symptoms so that normal life is possible and at the same time provide basis

for treating the underlying inflammation.

COPD is a term which refers to a large group of lung diseases which can interfere with
normal breathing. Current clinical guidelines define COPD as a disease state

characterized by airflow limitation that is not fully reversible. The airflow limitation is
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i ncl udi ng neutrophils, macrophages, and epithelial

cells. The two nost inportant conditions covered by
w@aeB12a765 chroni ¢ bronchitis and enphysema. ChrPONGB2008/001171

bronchitis is a | ong-standing inflanmati on of the

bronchi which causes increased 10 production of nucous

and ot her changes. The palzents' synptons are cough

and expectoration of sputum Chronic bronchitis can

| ead to more frequent and severe respiratory

usuall'& Irllaff)%cptr'ogrgg%véég? %sgoc%g] ﬁw\gltfga@gﬁﬁqr}%aplfg%ﬂﬁ‘ﬁfgg n{;&i:slglolgse of the
lungs EHEUBUE dalﬁﬁl%éjéﬁoe%%sV""Heﬁlhoﬁfllﬁwﬁéﬁté‘\tkbﬁtn@h%%@dur@‘&/&ﬁh
the ends of the snallest bronc The lung 1oses its

particleb asd gasdsy atledsttih dreefesterntirekleisdolsarso csﬁwd(beCDBDgzatnents have
becone enl arged. These enl arged areas trap stale air
a varigfy @f %"WSF‘%'PP@GW\P@PS}“ SReHRER§! Preai. aRd exeagsivgproduction of

sputur%h&? s%t%t&rﬁs Ldﬁsedilrér];1 %Bct@é%?tamu ?BP?AA%B(E géﬁ nts,

hsu I'crrent " oxygen ITvere
includHgaturoprat m%)tmphﬁgeé Bnd apitRMbiscens.t The i wesmpbaant
20shortness of breat h. Ther apeuti c agents used in the
condlum@wpmﬂ by fCQRIS pire elironip biincbitis @sd iermphyisima.
corticosteroids. Corticosteroids (also known as
gl ucocorticosteroids or glucocorticoids) are potent
Chror@?ﬁr‘onbmtflé @Wﬁ% E’Bé\nﬁiggr“ﬂ% nygﬁoln?f Fﬁckﬁ?ﬁﬂﬁ% FEEAARER R ed
of action is {he end resu
produ2fosfiimeRst @hdiother CRAIGERNTHE SatRntie sy Msidne thggh and
nunber, activity and novenent of inflammatory cells

expeateraiion Pfepbiuem CHiranic Sinetigs san lepd ieimese frenusnt prdiseuere
oo, Bl SRR PR SRk F R Rl By

disab@scul ar perneability, and nucus secretion. Wil st
corticosteroid treatnment can yield inportant benefits,
the efficacy of these agents is often far from
satisfactory, 30particularly in COPD. Moreover, whil st

Emphyprma isea ghrogicdyns dj%e%awhl%%fcht? thaalvaplband/er theeads of the

small%st bpoﬁcﬁ (‘}ﬁé'ld' tuasees,l é?aestl%@ Jt?\g%i&g% esreoalr(gI J)fqPé Rles

occur 8T Sever |
becorH8 aﬁ@rgeabirﬁes%l émeargéaﬁ 8felas thap atald BY aR@ déﬁ%@@ﬁ&h@éﬂy WkdHange it

regul ar adm ni stration. Recent studies have al so
with figisylalri Tiris eabutth n giffiollt kneathing drel raa;quassitftn iosuftidierstoaygaerdbeing

. resjstance atlents sufferi fron1res iratory
de“"‘*&?i@é&%@”#gfo eegrgﬁg manksRRtYN iR PR VLN GPRY 'Ama
gh.found to be insensitive to short term

Shortm%alfggacorticosteroid t herapy, but the disparity of

the response between snokers and non-snokers appears

to be reduced with high dose inhaled corticosteroid
Thera(p%m agmuseqd infthe trearmentzof reerdsios dizgaseagdmyludercdrigostreeids.

er apeut | nt _used in the nent of
corticpaivslana T Dan s areParthadh B boht ant-
flardfh &8 {saURiISt tHBY et t

e ey VIS Y o R efern 3 R B R o it o
CortlcmtsmllcEﬁieatﬁ‘edueIartgacﬁedsmytlﬂbﬁ:mwtacﬁmty dreiduovengert ohg

hyperinflation and decreasi ng shortness of breath.
inflampygery cefls o ihersemahial sukmucosal leadioa fo derseasediainmey 132

adr enocept sts muscarinic re
respo BB oy PEP T ke B i PicsraT s, P EAR st
lining &8 SSHIRR! AR H]eus 8&d ¥t cb3RFSid B8btment
Inmgcoﬁ%?%er§ﬁ1toﬁgtter‘fﬁg'ﬁE%S&QIvﬁvs or§ of resplpg¥5?§n
yield theaaeisenefits, the efficacy of these agents is often far from satisfactory,

particularly in COPD. Moreover, whilst the use of steroids may lead to therapeutic effects,
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The serine/threonine kinase, p38, is a nenber of the
stress and mtogen activated protein kinase famly
WO 3MBHLIHFPK) and participates in intracell ul arPCT/GB2008/001171
signal | i ng cascades invol ved in a nunber of
responses associ at ed mﬁthé%nflannatory processes. Four
i sof orms of p38 20ki nase e known to exist,
identified as p38a, p38, p38y and p386. The p38
pat hway is activated by stress (including tobacco
s + Lnfecti [ _.QXi i UGL:
tis asHTRE 1o b B 10 208 Bl BN X So oS fibeuyenge nd,
severityfQIndEslrdble it BB&dtO thaPmag Yetkboisted WA résuldNMdnfnistration.
I'L-1, IL-6 and matrix netal |l oprotease by bacteria
RecentispuoljEs| haye etsodighligh(edPsy proatnt okihe anquwisitipBef digrodirebistance
hos hor%Lﬁtjo of thri8 and tgrj%? 25| ocat.ed in the )
amongRtpalieRts BITRrHgArans respiRtaNESTAFes " GuaNPI§peigefie sipkers with
st B R 2 e A b ) 1 AR 6oy, bt

the disyanig) ofkhé BPEnsEIsktiveam sbkért iafl nbASHPkSrs dppearddb bk @dduced
to effects on transcription, p38 is involved in the

with highreiose inhatedgricostea®ifl [(Terplingbn s gl rTaloraxy200R606382-287).
including TNF-a, 1L-3, IL-6 and IL-8. Thus through
this cascade, p38 kinase is thought to play a

A furtiedr Hisk iof #iatadeti€ abdhtiuasd #ore b er®bf {eS ARG 88 aRd
transl ation responsible tor the induction o

broncpaditatons. [Bromakiodilatorsdn gyebe aseahid diibdateHyaiinesnsf respietse

- of pro-inflamuatory cytokines such as TNF-a from
diseaggs| hygelaxing sherbionahipksionis myselRs varydng aigvayobstruction, reducing

I nvest |. i of the effects..of jinhibiti the p38 . .. .
ung PR RS0 By i erh Pt Sratit Ptroih B Ba Bt in cinica
use in@f&HE?E aflendteptditddonitdRanisBidFdd8ptet SRay&ists AR03) 2:

717-725). In particular, p38 kinase inhibitors have
methybemihitese Brondredilasrspare eresceabecageintysfof symptomatic refjef and they

rheumatoid arthritis. In addition to the |inks between
are ngigansidered 43 AltRT thmpaterd bistasy PHePRIFAiRY 959288/ arthriti s,

there is also data inplicating a role for p38 in the
i i § :
The SR JAREREE lndle, Bud 10X HATER e BBt fiBkn SERR Hoten
kinasé fenaityt (SOWK/MAPEX iadd toavtisipbdysr io dufcacelularasignallingecascades involved

. ) . AN ' . | nhi bi
& LR bl b N RSk, BB o s
kinasé acduiaed/ngo exiay ideNtfied ad h38:, 38,38y ahdl pd85.1 L- 5 and

| L-13 (Haddad et al Br J Pharmacol, 2001, 132 (8),

T 5 i sy A ] o
produci) ’and/bm:-inﬂa'fﬂm’a&YﬁCytElﬂﬁéﬁ (fe..g’i‘ﬂL-aﬁor BNF) Badigiaeeived in induction

2000, 131, 173; Underwood et al., J Pharmacol Exp
of cytalgmesesuch 23 I NFP2g.11)--1, Huf tend maiiemetaliegrotsiage by Paetatialy

inopda e TS B B BB che o 8 oy B
located if Md 4G HorP88Y isch88 bl S lial @a%aftﬂﬂrg QR WP kiRSse

potential benefits of inhibition o p38 ki nase
kinaséKK)p MKIK 3oend MKEB alnttuinrp 38lphobphgylétee @umierals. targets including
| mmunophar macol ogy, 2000, 47, 185-200). Thus, _
other kingpefoeiist raNSCHpiai feptere. 8T agslinde effeets poiranegsinben. p38 is
invoe RSB0 e A SRRHRT 41 20vak) BhUBY, including TNF-a, IL-3, IL-6
and IL-8. Thus through this cascade, p38 kinase is thought to play a significant role in the

control of transcription and translation responsible for the induction of pro-inflammatory
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20i nfl ammation. Efficacy is anticipated when p38
ki nase inhibitors are adm nistered either locally to
wo b@siieatgs (f or exanpl e by inhal ati on and i nt r aPeeaiB2008/001171
delivery) or via systemc routes (for exanple, oral,
i ntravenous and subcut eanous delivery). A particular
aspect of the present i nvehtion relates to
pharmaceuti cal conpositions that 25 are fornmulated to
all ow t he conpounds descri bed herein to be
admi pi st er ed S
genesHByfe SHERFAPTHBeh ol RRdr B iRy GRS A Tfax from
cells. mé GRochiREmTETRER validited B indestRafs GRS bAdkts bARNBIting the
drug absorption, rapid onset of "action; avoi dance of
p38 klhhﬁe gaytrecmttesitic indlemihragionh aad dartﬁrms(lKupm st alpNatne Reviews
| ower dose and reduced side effects. on Therapeutic

Drug Rigeeyeng (200307 717-72ppdo padicular, nigdinase Irg]lblteus( havgfoeen
descrlgoé’ S % eﬂﬂ%(ba%' ﬁtsqal tgahﬁ?}'ﬁe&rﬁ/atglg%?h%ﬁ% 967-985, C

N Ther apeutic
Pat ents, 2005, 15, 801-816. 5The present invention
pr ovi des conmpounds of fornula (1): wherein: (1) 10R1
In additi;)nste Itheclirdd bbtvmenm%(e(civmhaﬂnld)dhrorﬂmﬂ@ﬁl)ﬁatimm arthritis, there
CGz)}aI k%/ éa X- Ar _and éCleRlou%a X- Ar
is alsq/\%aé?ém icgH Qja(‘t*ﬁ QEG’F Ik {1e Rathegspeemal #ipvay, gqaseH{rEeprticular

t
coptbidand, Sreds S AUPHAREPEBRER OGP REN S, Of Altive
produ€ig) €atttrk kflamnedtidn-wWilRERBe 10y EhvabamER. ﬁlihfbltors of p38 have
i ndependently selected fromH, halo, (Cl-C6)alkyl,

been %f@wrd@)l@mklbws and oyabpmin ivduasideniralas M) lbﬁiﬁ (U@rﬁalLkM IL-5

and - e P P RRreof Pl "oeloly B aBeiei ot

Physiol A %@fmf&ﬂ%@'?zgs@éé@ 6Gan ofR), 28R i Re Fbﬁ{@ér‘e%\ﬂed 171,

|tuted w'th 1, 2 or 3 groups |ndepe
571: mb'e@t aid3rfJ Piarmiaadiq 2800, +3H1 73 thderesoddstcl.t mahamimu B
Is (CH2)d-Y, R3 is selected fromH halo, (Cl-C6)alkyl
Ther. Z%r?eﬁw-cﬁuerpk%mﬁy Ségmﬂqgﬂtbmna@d neqtiePrhilifeandre reease of

P STRE PR eos e it e el a s iorn: By of
precli@%%i%%&aeﬁlgg@ﬁhﬂhﬂhe(ﬂer@@ BarteYits of ({rlbifidh & tk@y¥8 kiRadthat could
be relevant in the lung (Lee et al. Immunopharmacology, 2000, 47, 185-200). Thus,
therapeutic inhibition of p38 activation may be important in the regulation of airway
inflammation. Efficacy is anticipated when p38 kinase inhibitors are administered either
locally to the lung (for example by inhalation and intranasal delivery) or via systemic

routes (for example, oral, intravenous and subcuteanous delivery).

A particular aspect of the present invention relates to pharmaceutical compositions that
are formulated to allow the compounds described herein to be administered locally to the
lung. Advantages associated with such inhaled drug delivery include large lung surface
area for dose absorption; rapid drug absorption, rapid onset of action; avoidance of the

gastrointestinal tract and first-pass metabolism, lower dose and reduced side effects.

Known inhibitors of p38 kinase have been reviewed by G. J. Hanson in Expert Opinions
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6 R6 is selected from (Cl-C6)al kyl, (C1-C6)al koxy,
(C3-C7)cycl oal kyl, aryl, heteroaryl and OH, wherein
wa@ anod/ 181285 C6) al kyl , (Cl- C6) al koxy, (C3-C7) cycl pat/kpkgos/001171
aryl or heteroaryl group nmay be substituted by 1 or
nore halo atons; 5R7 is selected fromH, (Cl-C6)alkyl,
(C1- C6) al koxy and hal o; ArSis an aryl or heteroaryl
ring optionally substituted with 1, 2 or 3 groups
i ndependent|y sel ected from - (Cl-C6)al kyl,
on The(aputls FPatendsy1997, (C3286Bal Kyimyes et al Current Topics in Medicinal

- - Q- (R -d38) .
chemis 2908 R R0 GHTIMST. & Bl febat (QoMBhs ffherepeuti
PatentseReQDpdPcd@aBis:l , - S-(0) b- het erocycl oal kyl ,
-N(R11) - heterocycl oal kyl, -CN, -OH, -halo, - phenyl,
- het erocycl oal kyl, -(C3-C7)cycl oal kyl, -C(0)NRSR9,
-NR8R9, -C(0)O0H and C(0) NR16S02- ( C1- 06) al kyl , wherein
The peasent iovantion eridasfcoprpoumsy efl friymula §): | ndependent ly,
optionally substituted with 1, 2 or 3 groups
i ndependently selected from-halo, -OH -(Cl-
C6) al koxy, -NR12R13 and hetel%cycl oal kyl; 15 X is
sel ected from a sing R Q, NR14 and S(0)g; Y is
sel ected from heterpcycl oal O- et er ocycl oal kyl ,
0- (CH2) h- NRL6RRA MR
S-(0) 3- het er ocycl - (0)] - (lo2fh- NRL6RL7,
NR16R17, NR16 46, 20KR15S02RM6, C(0) NR1eR17,
OC( 0) NRL6R17, 0) R16, Ccf0)ORL16 and NR16C(0)OR16; Z
is selected from C(@) N(R18), N(R18)C(O0j) C(0)0, OC(0),
SO2N(R18), N(R18) S02, OC(0) N(R18), N(R18)C(0)0, and
wherefiy( 0) 0; 25R8 and RO are independently sel ected fromH
and (G -C6)al kyl, wherein said (Cl-C6)al kyl is
optionally substituted wth 1, 2 or 3 groups
1is salsteRensiant| yc Ezﬁél;)ﬁfkpleQCLC%ﬁlkeﬁﬁl(@té)b'k?%w (CHzﬂé){-Ar and
-OH and NR1 together with
(CR1°‘rR‘{’2r)43§ém \alnermntaald/\mm)alhéts aptienallytsabstidtef! cmthn 1a 23rBraups
taining a further

indep AR SeIBHEd TRE Gt PRI ao, SOkhangeratdome Gival 1 y

[ dnReRere possible, 1 or 2 double bonds; 7
C7)Cy%£‘%@ %hgal (!‘?AEI ng is optionally substituted on carbon

by 1 or 2 substituents independently sel ected from
g\I} C6) al kyl, (G -Cg)al koxy, (C2-C6)al kenyl, -
R* and armﬂgpwnﬂmgm@from& hated (GGe)ake, (Gno@q)@lh@e’rﬂﬂdy

(crop s Toapn s Cork ape ismrraRetbst R a2 S sroups
indep?&%ﬁl%%l_@hﬂé@’f%m (@Ce)a%kﬁ' -hald@dCIoRY S ORhdr¥in s%fbd(C1-

Cs)alkoxy is optionally substituted with 1, 2 or 3 groups independently selected from -halo

6

and -OH; and provided that when R? is (CH,)q-Y, R® is selected from H, halo, (C;-Cg)alkyl
and (C4-Ce)alkoxy; and provided that when R® is (CH,)s-Y, R? is selected from H, halo,
(C4-Ce)alkyl and (C+-Cg)alkoxy;

R* and R® are independently selected from H, (C4-Cs)alkyl, (C4-Cs)alkoxy, halo, CFj,
and CN:
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or R12 and R13 together wth the nitrogen atomto

which they are attached forma 3 to 7 nenbered ring,
wopisarxbs y contai ni ng a further heteroatom sePerG8A08/001171

fromNR24, S and 0; and optionally containing, where

possi ble, 1 or 2 double bopds; wherein said ring is

optionally substituted on carbon by 1 or 2

substituents independently selected from-(Cl-

10Cs6) al kyl, (G - C6) al koxy, (C2 C6) al kenyl, -OH, -CN,

RYis %&ﬁg’l‘@ﬁéén 'iﬁefBl er ocyc?gaﬁﬁ 75103{/\/[1 "igﬁ ar%' hgteroaryl and

OH, wheleiCBaial(&y-Co)alkylp {CH-CaRikoyy S (st i) dydtoaikyiM drit or heteroaryl group
- (C1-Co6) al koxy, -OH, -halo, -(C3-C7)cycloal kyl and
may bengRpsiiteted bysRIrmers halst atersd from H and ( C1- C6) al kyl ;
or R16 and R17 together with the nitrogen atomto
which they are attached forma 3 to 7 nenbered ring,
C g oat om sel ect ed
s %dgn%%ﬁm S@ﬁt(% 6‘(?)an(n('zly %Gy%lko alr{a?/{aqc%{)nt ai ni ng, where
possible, 1 or 2 double bonds wherein said rlng IS
20o0ptionally substituted on car bon by 1 or

Aris a ¥k orihgtarearyl ingepriingalfyr supstifated vyitad! . f2rcz5n°o. grevms independently

selecﬁ%)fr(gmky 1-(%%@/%2@ @%@’Kg()ﬁl (aq(;g‘za?a(llgfyycg}g%r&%e)alkyl,

- | L-RER™ 6 -O-
(CHzg éé”ggﬁdg)taﬁyb?écggt g‘ng)fLE)QQ:T)%{% ((%TQ)&&)Za“EG I%I%eroel n

hetermcmalml SRDaHhepérogilealit +I‘dﬁéfl)-lhytemdysbalkuu e@Nwi-Ohl, -halo, -
and

| |
pheny] BB SOMR KB+ Gy FBY SO R R RhGCDIQH G
CONOELL R EnaRY} Ierdtt ad bR o @‘%’5 yPis i BESIERAY,

optiorfsfly eghticlitéd @im PMRZér 3 graipd iniepandbriip sbleb@t fddm —halo, -OH, -(C4-
contalnlng wher e possi ble, 1 or 2 doubl e bonds;

Co)alkgbrier-BiRY’ RIS a0d hetstpcyeloapyli onal |y substituted on carbon
by 1 or 2 substituents independently selected from
-(C1- 30C6)al kyl, (C1-Co)al koxy (C2-C6) al kenyl, -COH,

i iy SPUEARRLCER s oo ered (1o

(C1-C6)al kyl is opti onaIIy substituted by a
substituent selected from-0OH -halo and -

NR2
Y is spiegted frpm heterpcy gaaikyl r@ heteraay clogliyl, RA(CHRAIR ™ ﬁ%B Nﬁfa'(CHz)h-
NRRT 28 (R Tretd BAREIIE {0 - R LR NE YR AR nRYSc(O)R'™,

NR"SO,R"™, C(O)NR'™R'", OC(O)NR'"R", OC(O)R'®, C(O)OR' and NR"*C(O)OR'®;

Z is selected from C(O)N(R'®), N(R'®)C(0), C(0)O, OC(0O), SO.NR™), N(R'®)S0O,,
OC(O)N(R™®), N(R'™®C(0)0O, and OC(0)0;

R® and R® are independently selected from H and (C4-Cs)alkyl, wherein said (C1-Ce)alkyl is
optionally substituted with 1, 2 or 3 groups independently selected from -(C4-Cg)alkoxy, -
halo, -OH and NR'R?; or R® and R® together with the nitrogen atom to which they are
attached form a 3 to 7 membered ring, optionally containing a further heteroatom selected

from NR?", S and O:; and optionally containing, where possible, 1 or 2 double bonds;
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5and (Cl-C6)alkyl; a is selected fromO, 1, 2, 3, 4, 5
and 6; d, e and h are independently selected from O,

wa 00122165 3; 10 b, f, g and | are i ndependent | BPCT/GB2008/001171
selected fromO, 1 and 2; heterocycloal kyl is a
Clinked 3 to 7 nenbered n;)n-aromatic cyclic ring,
containing froml to 2 NR28 atons, or one NR28 atom
and an S or an 0 atom or one S atom or one 0 15
atom optionally containing, where possible, 1 or 2

nereU B e 50 SRFN G AR anedhnaenty
ook BRSO NS g S0 CORMGENALAN) L b AR
- NR29R30, wherein said -(Cl-C6)al kyl is optionally

. tituted by - OH 20het | 6, 9 or 10

R argdb s Bl LTS R TOB h GRS el s af 46 afgaliy!
. . i M, ccar t _ ORe N 23,
s optigfihy BRL;EA Witk - AT MR AN -, SBECHEdlodliyf?Thd RAR™

or R4k e85 togkiher With theshifbgsh atomyto ehidhithépar! ditacisetbidirh tald a7
with 1-3 substituents independently selected fraom

membe@d 1{g) aptigrially cantaiosipd keker heterpaion) gﬁlmfrgm-NRﬁ“-l,S and O;
-CN, - hal 0 .and - NR38R39: 2 | ogl kyl i e

and opiERall SRR NBOHPBEEGRTIPE. T PhG SBUE KPR e SBing o

optionBIT sttt BABoRbPTBr 2QRbARIEH L Bﬁ_d@ﬁéﬂo%hfw Slectdl 86/ -(C,-
possi bl e, up to 3 double bonds; which, unless

Co)alkgl, (@r@d)slkoxt, qCeds)akmyybeObpt-CohddiyasdiNR¥RAt ed with 1
to 3 substituents independently selected from
(C1l-Co6)al kyl, (Cl1-0C6)al koxy, (C2-C6)al kenyl, -0OH, -CN,

16 ._hal 0 d - 4 ; i n.aromti c i ,
R is 3BRP PRy Mo ool drd bitert s Ban i PARe sl @h-coaonis
optiorRiN iR EePlAt §8,-CARORE -ORf, Ligdal-[%- {oalikyt &l WRPIRZ;
P toxhs substi t ueﬁt"s [ ndepgndent 'y sglseéc?(ge%% frkz (C1-

Co6) al kyl, (Cl-C6)al koxy, (C2-C6)alkenyl, -0OH, -CN,

;7. hal o and -NR36R37; 5R28 and R31 are each independently
R is sglegled d9m HanA KC-Eaelkib) al kyl and - C( 0) 0- ( Cl-

C6) al kyl , wherein said (Cl-C6)al kyl nay be optionally
substituted with (Cl-C6)al koxy, -OH, halo,
or R"(p8-FCT Yapetep alitl Yhe Ait8geNER3AR3IvhidRBey BROattaBRad Rinel R8% 7

are each i ndependently selected from1l-1 and
memiqead @®), RPkgnally containing a further heteroatom selected from NR%, S and O;
and optionally containing, where possible, 1 or 2 double bonds; wherein said ring is
optionally substituted on carbon by 1 or 2 substituents independently selected from -(C4-
Ce)alkyl, (C4-Ce)alkoxy, (Co-Ce)alkenyl, -OH, -CN, halo and -NR*R%, wherein said -(C4-

Ce)alkyl is optionally substituted by —OH.

R? and R? are independently selected from H and (C+-Cg)alkyl wherein said (C;-Cq)alky!
is optionally substituted with -(C-Ce)alkoxy, -OH, -halo, -(Cs-C7)cycloalkyl and -NR#**R?%;
or R® and R together with the nitrogen atom to which they are attached forma 3to 7
membered ring, optionally containing a further heteroatom selected from NR*, S and O;
and optionally containing, where possible, 1 or 2 double bonds; wherein said ring is
optionally substituted on carbon by 1 or 2 substituents independently selected from -(C+-

Ce)alkyl, (C+-Cg)alkoxy, (Cz-Ce)alkenyl, -OH, -CN, halo and -NR*?R?%;
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R34, R35, R36, R37, R38 and R39 are each independently
selected fromH, and (Cl-C6)al kyl; R191 is

wQ abs@s)7as kyl ; R182 is H or (Cl-C6)al kyl; or aPCT/GB2008/001171
pharmaceutically acceptable salt or N oxide thereof.
In anot her aspect the presgnt invention provides a
prodrug of a conpound of fdrnula (lI) as herein
defined, or a pharnaceutically acceptable salt
thereof. In yet another aspect the present invention
provi des an N-oxi de of a conpound of fornula (1) as
herein defined, or a prodrug or pharnmaceutically

Tis asl@e@tﬂ&f@heHﬁahtcg;dnm @ad hefetodptloblkpewHader stid @l -Chakyl is
certain conpounds of the present invention ma eX|st

optioriafly s@hstitued yia Sﬂb&tlt@(&ﬁﬁe@eﬁ;ﬁr@rra@ﬂ -haie ang HNRER™;
o 4NSEl vad f 1228 tzp ynder st ood, t
R, R BCeif, o e P R RUNSESLR0% LR e, oo

and (éocgg,k¥,s sel ected from H, (Cl 6) al kyl,
(C2-Co) al kenyl , (C3-C6) al kynyl and (CH2)a Ar, wherein
said (Cl- (o) al kyI is optionally substituted vvlth 1, 2
o or 3 ro s independently selected from
ais Se'?@?d Ho%y3 ‘?é@n@ﬁ) cycl oal kyl, -halo, -OH and
- NR8R9; 5R2 and R3 are |ndependently selected fromH,
hal o, (Cl-C6)al kyl and (Cl-C6)al koxy, wherein said

d, e ahFh-#B iy ddnBy SPEERA LMY, SIUBSHuted with 1, 2 or 3
groups i ndependently sel ected from - (Cl-Cs) al koxy,

-hal o and -OH and wherein sal d (Cl C6) al koxy is
optionally substituted with or 3 groups

b, f, glar‘i‘ﬁféﬁéerﬂﬁgﬁl??rﬂ‘i'eg@ Reded frem@: 1??@9(? and -OH 10Ar is an

aryl ring optionally substituted with 1, 2 or 3 groups
i ndependently selected from- (Cl-0C6)al kyI

heterody@%a@g)lﬁb leited 3104 r@eﬁnber@@)r@h@‘bmaheﬁéﬁhé rlﬁ@contalnlng from 1
2 36) al CN(R19) - (Cl- CB) al kyl , -
to 2 Nﬁﬁ?wewms of hae RSE stomanddai S of AT alvymwrlooal&gtbmanuone o]

wherei n each oc rrence of (Cl1-C6)al k
atom;; %H%%W&QH*@MWG, f' %H%‘-isl' 5 Faubt e(e’?:P"\ﬁF't‘%ﬂh'Th ﬁ@'ea% btherwise

stated %«;ﬂﬁﬁ&%ﬁ%@%g&?@eﬂoeﬁsé gﬂ%ngg%&pﬁg%ly selsé:ted from

(C+-CRakyIRYC,-CREKoxRLE-Gp)alkergn d-Otet @NIClAIb @Bl KYR*RFEwASrein said
é)t‘ evi ously defined above;
-(C¢-Ce)alkyl is optionally substituted by —OH;

heteroaryl is a 5, 6, 9 or 10 membered aromatic ring, containing from 1 to 2 N atoms and,
optionally, an NR* atom, or one NR*' atom and an S or an O atom, or one S atom, or
one O atom; which, unless otherwise stated, may be optionally substituted with 1-3
substituents independently selected from (C4-Cg)alkyl, (C4-Cg)alkoxy, (C~Ce)alkenyl, -
OH, -CN, halo and -NR*®R%:

cycloalkyl is a hon-aromatic carbocyclic ring containing the requisite number of carbon
atoms, optionally containing, where possible, up to 3 double bonds; which, unless
otherwise stated, may be optionally substituted with 1 to 3 substituents independently

selected from (C4-Cg)alkyl, (C1-Ce)alkoxy, (Ca>-Ce)alkenyl, -OH, -CN, halo and -NR*R%;
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or a pharmaceutically acceptable salt thereof. 20 A

further enbodi nent of the present invention provides
wa@oeomgaeatds of fornula (1) wherein: Rl is sel ecPeniGBe@sio01171

H, (Cl-C6)alkyl, (C2-C6)alkenyl, (C3-C6)alkynyl and

(CH2) a- Ar, wherein said (Cl-C6)al kyl is

optionally substituted with 1, 2 or 3 groups

i ndependent|y 25sel ected from - (Cl-C6) al koxy,

(C3-C7)cycloal kyl, -halo, -OH, and -NR8R9; R2 is

, I . I O . e r , C
aryl ls?aglaercg%%?ﬁ rﬁr{g(@n?%ﬁg % ? éhf%ggo}a at@ﬁ%ﬁ"éh'%h énlgss) @LM dseYﬂgted
may b8& ﬁ@ﬁa@lg shipamtbe tvih A% D Kdkkiibats %d%?ér%émy stigadel Yom (C:-
FCHz) NR18R17, NR18-(CH2)h-N
Ce)alkﬁ- ((0)CoJatiory, o(SseTedalkdryd,, -CH.( @N.- hDp2nt-NREBEL7, 11
NR16R17, NRL6C(0) R16, NR16S02R16, C(0)NRL6R17,
OC(0) NR16R17, OC(0)R16, C(0)O0R16 and NR16C(0)OR16;

1
R e e T eSS (g e -0+
CQalk?D%éKHl‘ﬁéél&’(§1U©§élk*lUﬁé%ﬂb&bﬁtfbnaﬂﬁub@ﬁ%%d@iﬁﬂ&'CQ)’JJIkoxy, -OH,
hal o (C3-C7) cycl oal kyl and -NR26R26; R17 is
halo, @eKbiwelaaikvlandHNawd?i,Cl C6) al kyl ; or R16 and R17
together with the nitrogen atomto which they are
attached forma 3 to 7 tonenbered ring, optionally

R?, REOREBUAY RY ofe S4di lhﬁ%pé?:‘a[eﬁﬁypﬁléﬁ?%éﬁ%ﬁ H &b {d 7S

and 0; and optionally cont’al ni ng, ere possible,” 1 or
2 double bonds wherein said ring is optionally
o glgytgf garbon by 1 or 2 substituents
R Ri &ep@nd@n aRd Belage paen mﬂemnd@aﬂy setwoted fegn H, and (C4-Ce)alkyl;
(C1- Co) al koxy, (C2-C6)al kenyl, -OH -CN, halo and
- NR26R26, wherein said -(Cl- C6)a|ky| Is optionally

R ,SS%ﬂs%% h.ed by -OH 15 R27 is selected fromH,
Yal'kyl and heterocycl oal kyl, wherein said

R102 |s{lﬂ:|or(1151)@A)kIyyl is optionally substi t ut ed by a
substituent selected from-0OH -halo and - NR22R23;
R18, R22 and R23 are independently selected fromH and

or 2 oh gl el SuPORGIRGR e | acceptable salt

In another aspect the present invention provides a prodrug of a compound of formula (1)

as herein defined, or a pharmaceutically acceptable salt thereof.

In yet another aspect the present invention provides an N-oxide of a compound of formula

() as herein defined, or a prodrug or pharmaceutically acceptable salt thereof.

it will be understood that certain compounds of the present invention may exist in
solvated, for example hydrated, as well as unsolvated forms. It is to be understood that

the present invention encompasses all such solvated forms.

A further embodiment of the present invention provides compounds of formula (I) wherein:
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The present invention also conprises the foll ow ng

enbodi nents and conbi nati ons thereof: 25In one
wenwsdeament , the present invention provides a BOVEB2008/001171

of formula (1) wherein RlL is selected from

(C1- C6) al kyl , (C2-C6)al kenyl, and (CH2)a- X- Ar, wherein

said (Cl-C6)al kyl is opti olrQaIIy substituted with 1 or

2 groups independently selected from (Cl-C6) al koxy,

(C3- C7)cycloal kyl, halo, -OH, and -NR8R9. In a

. further ogdi ty ot I v,

R'is SRt aF Rty [5- SoRRen [P BLREIT a8
h (nCéaw alkyl #6btio )@rb%mefedvvmﬁfq&:ﬁ Aps independent
where gj { y % 1gg%pt| onal 'y substit u?(gdpsv\:lnt epen en y2

selectgd ﬁrulp&(@fﬁ@@ilmd'er(f)b L7 gtlealky d-hiiloo rOhk bod -NagRg,and
- NR8RO. In a yet further enbodi nent, the present
i nvention provides a corrpound of formla (1) wherein

R andf P EER SRR Tor™ Belllg Bbablidht o TRoekeke

whereleaid Y& tCHalkf esptRABBOSUBRRUtediWith Presegrolipy BBgpéHiiently
provi des a conpound of formula (1) wherein RL is

selectee fromt-6Ch- W)@Ihw(yClhﬂe)a@HkyOH aand WHerah said-(Bi-Co)atioxg isrpptionally
C | k lss bstituted with ubsti t yent
substEEElih 7 pURbibEs AeBSRIaBLY RSRoIaR oM RERENL UMM ot

further still enbodlnent the present invention
provi des a conpound of forml a (1) wherein RL is

Ar is dnGrig)ringXopfibnally substAutge tithur, Rlve 3 gi'm]ﬁdhdféﬁéhdeﬁtlyeselected from -
present invention provides a conpound of fornH

(Cr-Caplerior (618 AlEnyb|-EniCorCAaio (sa@m@)ﬁe)apqyl Rty -

o, BB Th3p! ool T oty SRS G Rladtivt 4 RS, wherein each
occurr%ﬁ@e 6F I X&) ) andéﬂ&dewﬁ@ %tmr‘wﬂly%u%&ﬁut&&' With@r 2 or 3 groups

mbodi ment, the present Inventionh provides a compound

mdeperidefntiy Beléeted FrpmwHaie FOHANCi-Soalkokg MR '3R'hg optional |y

substituted with 1 or 2 groups independently sel ected
from-(Cl-C6)al kyl, -(CH2)e-0-(GC -Co)al kyl,

ana R OIS R OO0 W s O R e P oo

abovedf (Cl-C6)al kyl is, independently, optionall y
substituted with a group i ndependently selected from

-hal o, -OH and - NR12R13. In anot her yet further
gtl 1 aﬁdl ment, the present invention provides a
orap @ﬁ‘iﬁ?ﬁH’@F Y asespiig palt PY%hherein RL is sel ected from

A further embodiment of the present invention provides compounds of formula (1) wherein:

R' is selected from H, (Cq-Ce)alkyl, (C2-Ce)alkenyl, (Cs-Cg)alkynyl and (CHa)a-Ar,
wherein said (C-Cs)alkyl is optionally substituted with 1, 2 or 3 groups independently
selected from -(C4-Cg)alkoxy, (Cs-Cr)cycloalkyl, -halo, -OH, and -NR®R?;

R? is selected from selected from H, halo, (C1-Ce)alkyl and (C+-Cg)alkoxy:
R%is (CH,)¢-Y; wherein d is 1 and Y is selected from heterocycloalkyl, O-heterocycloalkyl,

O-(CH.),-NR™R"”, NR'™-(CH2),-NR"R", S-(O)-heterocycloalkyl, S-(O)-(CH,),-NR'°R",
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I n another yet further still enbodi nent, the present
i nvention provides a conpound of fornmula (1) wherein

w®Rromsa2x64 ect ed from I n anot her yet furtheeT/&BRO08/001171
enbodi nent, the present invention provides a conpound
of formula (I) wherein RL js selected from 15 I n

one enbodi nent, the presen¥1 i nvention provides a
compound of formula (1) wherein R2 and R3 are
i ndependently selected fromH, C, F, (Cl-C6)alkyl,

e R RSOl ey LR R R

C(O)GH®Y ah WR *crojoRrrovi ded that when R3 is (CH2)d-Y, R2 is
sel ected only fromH, d, F and (Cl- 20C8)al kyl. 14

In a further enbodi nent, the present I nvention
provi des a conpound of fo

R is SEIREIE G HolL e A B Peleresspiatk WaSTE e (e allol i
optiorafiP Fifitfedifla (LTSO8 HEIChccloally Py KR

conpound of formula (i) 5wherein R3 is selected from
H F and (Cl-C6)al kyl and R2 is selected fromH, F,

IS(seJectedm)om Kyandd@aCe)eald-Y. In a yet further still
enbodi nent, the present invention provides a conpound
of formula (1) wherein R2 and R3 are i ndependently

or R165£1|d¢m %e‘l{eﬁ’ WITH the: alﬂ'ﬁger( %nﬁ@\m &thhe\( are atta'cﬂe@onl‘ﬁta 3to 7

further “stil e present | nvention
memh@r@yn@ﬁpﬁommomadm@fa fuetheiheteroblon syibeee fromMIRY SS Hnd O;

and R3 is (CH2)d-Y.
and optionally containing, where possible, 1 or 2 double bonds; wherein said ring is
optionally substituted on carbon by 1 or 2 substituents independently selected from -(C4-
Ce)alkyl, (C1-Ce)alkoxy, (Cx-Ce)alkenyl, -OH, -CN, halo and -NR*R*, wherein said ~(C;-

Cs)alkyl is optionally substituted by —OH;

R” is selected from H, (C-Cs)alkyl and heterocycioalkyl, wherein said (C-Cq)alkyl is
optionally substituted by a substituent selected from -OH, -halo and -NR*R%;

R'® R? and R* are independently selected from H and (C,-Cg)alkyl;
or a pharmaceutically acceptable salt or N-oxide thereof.

The present invention also comprises the following embodiments and combinations

thereof:

In one embodiment, the present invention provides a compound of formula (1) wherein R’
is selected from (C4-Cg)alkyl, (C2-Cg)alkenyl, and (CH,),-X-Ar, wherein said (C4-Cg)alkyl
is optionally substituted with 1 or 2 groups independently selected from (C4-Ce)alkoxy, (Cs-
C;)cycloalkyl, halo, -OH, and -NR®R®.

In a further embodiment, the present invention provides a compound of formula (i)

wherein R is selected from (C+-Ce)alky! and (CH,),-X-Ar, wherein said (C;-Ce)alkyl is
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25

In a yet further still enbodi ment, the present

i nvention provides a conpound of fornmula (1) wherein
w®R3msapresents (CH2)d-Y, d represents 0 and Y PCT/GB2008/001171

represents C(0)NRLI6R1l7. In a yet further stil

enbodi nent, the present invention provides a conpound

of formula (1) wherein R3 F%presents (CH2)d-Y, d

represents 1 and Y represents NRLI6R17. 15l n a yet

further still enbodi ment, the present invention

ootorBLE X6 TR 29 hs R bl bR s, . o
_NRsRa_nd Y represents NR16R17 In one enbodi nent, the
present invention provides a conmpound of fornmula (1)
In a yatHienther emdehaﬁr@em ihml’eipe rpdmidelsya cwhmeind df farooiaH))
anot her enbodi ment, the

C4) al kyl, hal o _and
wherlst LB ECIRIGIAT -Gr BV R CHRGRGEN <G M SB Gy el
) nd R5 are independently selected fromH,
SUbﬁ%@ﬁiggfgﬁgtf'and hal 0. I n yet another enbodi nent, the
present invention provides a conpound of forrmula (1)

wherein R4 is methyl and R5 is selected fromH and F.
In a ygtguithey embedimentrthe ntﬁsehhiemntion rwemqiﬂe@seemmnqwdmf fasmula (1)

wherd &b 5iseafrRG dCrCe Akl Gl it tibr YESGB AR - el i
subst S5 G o SJHARSRR BN et S STRRU Al eyl a (1)

erein R4 1s net I'n one

in yetan*a@dsﬂﬂ‘emhboduhenﬂpmqaeéeﬁt inventidrogroyidey & dempauredofforumda (1)
formula (1) wherein R6 is selected from

where(r(ji SdEHMyHAT. (C1- C8) al koxy, (C3-C7)cycl oal kyl and

het eroaryl, each of which may be substituted by 1 or

nmore halo atonms. In another enbodi ment, the present

Ina yéﬂMr@ﬁHr'eﬂ{boBrnQéHt ags p?es‘éﬂﬂ'ﬂ%m%n?fm\fl&rs@é&néd%dm %rﬁ\'u&l )
is selected from (G -C3 , (Cl-C3)al koxy and

where(rt:ta1 @k)e@ptédo‘adrkXD1~CG)dkyaam¢mHWXMrmam’a;d Ches)alkyl is
resent invention provides a conpound of formyla (1)
substlyfed with argbstiuardFelbeied bRt oAl AB*NRIBCIE) and
(C3-C7)cycloalkyl. In a further enbodi ment, the
present invention provides a conpound of forml a (1)

In a y¥ttefiRdrierfdingert GBe Grasentindaition! provides a compound of formula (1)
wherein Ar is a pheny! ring optionally substituted with 1 or 2 groups independently
selected from -(C4-Cg)alkyl, -(CH,)e-O-(C4-Co)alkyl, -(CH,)e-S(0)+(C+-Cg)alkyl, -OH, -
halo, -heterocycloalkyl and -NR®R®, wherein each occurrence of (C4-Ce)alkyl is,
independently, optionally substituted with a group independently selected from —halo, -OH

and -NR"?R",

In another yet further still embodiment, the present invention provides a compound of

formula (I) wherein R’ is selected from:



10In a further enbodi nent, the present invention
provi des a conpound of forrmula (1) wherein R6 is
waeyesap7epyl . 1 n one enbodi ment, the present | POEGCBR@S/001171
provi des a conpound of fornula (1) wherein R7 is
selected fromH, (Cl-C4)alkyl and hal o. 151 n another
enbodi nent, the present invention provides a conpound
of formula (1) wherein R7 is selected fromH and
(C1-C4). In a further enbodi nent, the present
' ntion previte g, compouna«o l la (1) wherein
bodirent, the gsent 1 nvention
conpound off forrmula (1) ~Wherein Ar is an
el eroaryl ri ptional ly substinated with 1
2 or 3 groups independently 'selected from
-(C1- - 0C2- C6) al kenyl ,

C@) al kyl N
™07 (G- akky CHZ)%:(?H- Cl- C6) al kyl,
/@e-m(moy(o'ﬁ@u -QN, O - 0, -phenyl,
- erocycl oal kyl , -(C3-Cr7),cycl oal kyl and"- NR8R9,
erein each ocetrenge of (Cl-C6)al kyl 25is,
/\@f‘gendenhly,y subs@t ed with 1, 2 or 3
sAndependent k8 Nvgm - hal o, -COH,

-(C1-%6) al koxy, -NRI2R13’ and het er cinyicl oal kyl ; In a
further enbodi nent, the present invention provides a
conmpound of forrmula (1) wherein Ar is an aryl ring
ptiNonal | y substituted with 1, 2 or 3 groups

i n endently sel ected from-(Cl-C6)al kyl,
- | Pe- 07 ( CH* C6) al kyl, -(CH2)e-S(0)f-(C -C6)al kyl,

5 -ON, - 300H, -halo, -phenyl, -heterocycloal kyl,
-(C3-07) cycl oal kyl and - NR6R9, wherein each 16
occurrence of (Cl-C6)al kyl is, independently,

i ' i : ,

i ancfis yB0lhdc 4 Saiobith ety e st ucHinol sfiMeR ooy o
formulanl)avneedin R4 fsctedeomt ment , the present invention
provi des a conpound of formula (I) wherein Ar is a

phenyl ring optionally substituted with 1 or 2 groups
j pendent | eFest ed from A86) al kyl ,

)e-0-(C -C6 yl, -(CH2)e- (G -06)al kyl,

> 0, -hetérocyl oal kyl an R i
cunpence of (Cl@)qa\l kyl is, indepgmdently,
optionally substjtuted witha group i ndependently
sel ected from/-hal o, -OH and - NR12R13. 10l n one

i ) r g8en \A~Yei rovides a conpound
romula (1) wherein S /Nand/w

b

10

In another yet further still embodiment, the present invention provides a compound of

formula (I) wherein R’ is selected from:

In one embodiment, the present invention provides a compound of formula (1) wherein R?

15

and R® are independently selected from H, Cl, F, (C;-Cs)alkyl, (C1-Cs)alkoxy and

(CH)4-Y; provided that when R? is (CHy)¢-Y, R® is selected only from H, CI, F and (C+-

Ce)alkyl; and provided that when R? is (CHy)¢-Y, R? is selected only from H, Cl, F and (C;-
20  Cg)alkyl.
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a single bond. In one enbodi ment, the present

i nvention provides a conmpound of formula (1) wherein Y
wo g008abmet ed from O- (CH2) h- NRL8R17, NR16.-47, PCT/GB2008/001171

NR15C(0) R16, NR15S02NR16, C(0)NR16R17, 150C(0)NR16R17,

SO2NR16R17 and NR18C(0)OR18. In one enbodi nent, the

present invention provides'™ conpound of formula (1)

wherein R3 is -CH2Y and Y is NR18R17. 20In one

enbodi nent , the present i nvention provides a conpound

for 2 gl
n a el FoBiAeht et MeErh R EeS A o bR oS lF e
wheref Rai§ fé@!écfe@ffan@HG Flad (Clreph E/IeéiwdrRsﬂg selaplel ## HYF and (C:-
containing a further heteroatom NR27, wherein said
Ce)alkyrargi(CHzlaﬁtl onaIIy substituted on carbon by 1 or 2
substituents i ndependently selected from - (Cl-C6)

In a yeiffithar embgeinent.¢ie emsanidpyentign Bfﬂ"i'd&ﬁzﬂ R of e )
wherefiYR IR A TOE Bofl 32 Loy PR SoiebRTIPACE o

Co)alkgldret iCHyf,&d by -OH. In one enbodi ment t he present

I nvention provides a conmpound of for mul a (1) whereinyY
In a yétfumire 6ill gmbogigest, theRiresentdnvRbton prgeidee a caimphundef formula (1)

o A AR AT L8 BLLSCTRA L o 1
In ayétlfgﬁﬁérts'dﬁ@&go{il( ﬁgg%jal éﬁ{ ifehE&] ?&gwfd g‘co&@ u@Bﬂ"oﬁ%ﬂhla (1)

wherel n sai I's opt ysu stitute

wherdiyR? IO amdhR® shEHg).rY. R27 | s sel ected from H and
(Cl1-C6) al kyl . 51 n one enbodi nent, the present
In a yetfyighar |sahembe¢we§ the er@ﬁeaium@nb@n pioviggs & compoune piformua (1)

ks G AP R A D

Ina y@trfﬁﬁl?é?'tstdl QM%BEIIMHM RROMIIES lﬁ/eﬁﬁﬁpﬁﬂé@félegfa Joﬁfp@Uh@oﬁ’o)mula )
wherein R3 and RO together with the nitrogen atomto

whereihRE feprdeentsa(Ot1at ¥, aokpeséats  and5y mpréseh@reRBBied ri ng,
optionally containing a further heteroatom sel ected
Ina wtrfamemeﬁtlea\ﬁed'ment AhepGeaRtin@rBorPioxides aiaeapered ebfiormula (1)

snerd BRI K50 S RTRALS, BTod BEIRA R4 ) LR

NR'®f'hey are attached forma 6 nmenbered ring, containing a
further heteroatom selected from NR21 and 0. In yet
anot her enbodi nent, the present invention provides a

conpoynd of formula 15wherein R8 and R9 t
In one,pROq Henh i AT UM R, R T
and R2 afd ﬂgependently selected from H, (C4-Cj)alkyl, halo and CF;.

In another embodiment, the present invention provides a compound of formula (1) wherein
R* and R® are independently selected from H, (C-Cs)alkyl and halo.

In yet another embodiment, the present invention provides a compound of formula (1)
wherein R* is methy! and R® is selected from H and F.

in yet another embodiment, the present invention provides a compound of formula (1)
wherein R* is methyl and R®is H.

In yet another embodiment, the present invention provides a compound of formula (1)

wherein R* is methy! and R® is F.
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sel ected from azetidine, pyrrolidine, piperidine,
honopi peri di ne, pi perazi ne, honopi perazi ne,

woreoghed7she, hononor phol i ne and t hi onor phol i nePCT/GBR00&/001171
yet further enbodi ment, the present invention provides
a conmpound of forrmula (1) wherein R8 and R9 toget her
with the nitrogen atomto hhich they are attached form
N20ret hyl pi perazinyl. 1n one enbodi ment, the present
i nvention provides a conmpound of forrmula (I) wherein

R1 nd R13 together with the nitrogen atomt ich . g
In onediRpAPetaine AGTRed PUPHoR FPYIGE e PR Gzl wiste R
; r r i_di o] [
o s 0 9PSS L8 Al AEPE SR g LRI B
which ldyaasupbiitlicdey 1 or oo rendadingent , the present

i nvention provides a conpound of fornmula (1) wherein

In anofties eapadirENt. tteg) pYasent inyarijop I?@Viﬂeﬁredg?@w()&ﬂéﬁf foomulai (B pvherein
6. t t f ' d f tidine,

s Bl ot (G Rt e o e

Ina fuftﬁgpé?hmﬁrﬁéhﬂ?&re p308EH: RVRhiidHproRBED FRERBALAIS férthia (1)

I onor pholine. ~ 18 In one enbodi nent, the present

whereimREintskienteg fiawi diggl, metaxp HOTCHH ENE (TH0))eyddalkywher ei n
R25 and R26 together with the nitrogen atomto which
In a further erabedimenta Hiegesast invantiqnryovdee camreynshefdoy'al(the,
¢.0l K dj i,Reri di ne, honopi peri di ne, piperazine,
Whereﬁ%%%l(%e?g%{crll%,l&gmr phol i ne, hononor phol i ne and

In a furtAbCSRBRINALAN the Cfireséiﬂ veRthra®inks a"cbt‘i\rz&ﬁiﬁﬁ&%rmula (I
i nvention provides a conpound of fornmula (1) wherein a

whereirsRlis ci@propyie enmbodi ment, the present invention
provi des a conmpound of formula (I) wherein d is 0 or
In one enbodi nent, the present invention provides a

1.
. f aj ' 7
BB Obe B Lo AT S el ok

is seldtted fdry, &C(C)amemainald) is 0 or 2. I n one
enbodi ment, the present invention provides a conpound
In anagiferfegthedinzent.| the wraseat invardien peovidesset asanasiid fof faimala (Brveherein

. F 8H] anot her n’g_ﬂdi ment, the present invention

7 ’

R'is ssle dcf@“’é'%@n@é’ 8 of formula (1) wherein halo is F.
In a further embodiment, the present invention provides a compound of formula (1)

wherein R’ is H.

In one embodiment, the present invention provides a compound of formula () wherein

Ar is an aryl or heteroaryl ring optionally substituted with 1, 2 or 3 groups independently
selected from -(C4-Cg)alkyl, -(Co-Cg)alkenyl, -(CHa)e-O-(C4-Cs)alkyl,
-(CH2)e-S(0)~(C1-Ce)alkyl, -(CH,)e-N(R'®)-(C4-Cg)alkyl, -CN, -OH, -halo, -phenyl,
-heterocycloalkyl, -(Cs-C;)cycloalkyl and -NR®R®, wherein each occurrence of (C4-Cg)alkyl
is, independently, optionally substituted with 1, 2 or 3 groups independently selected from
~halo, -OH, -(C-Cg)alkoxy, -NR'?R" and heterocycloalkyl;

In a further embodiment, the present invention provides a compound of formula (1)
wherein Ar is an aryl ring optionally substituted with 1, 2 or 3 groups independently
selected from -(C4-Cg)alkyl, -(CH2)e-O-(C-Ce)alkyl, -(CHy)e-S(O)(C4-Ce)alkyl, -CN, -
OH, -halo, -phenyl, -heterocycloalkyl, -(C;-C7)cycloalkyl and -NR®R®, wherein each
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In one enbodi nent, the present invention provides a

conpound of formula (1) wherein 25heterocycl oal kyl is
waedosarmes from 1, 2, 3, 6-t etrahydropyri di n-4-yl , PC¥/GBRIVEI001171

pi perindi n-4-yl1 and piperindin-4-yl. In one

enbodi nent, the present invention provides a conpound

of formula (1C, 19 (IC)l6 wherein R2 is hydrogen;

sSR3is (CH2)d-Y; R4 is nethyl; R5 is selected fromH

and F; dis 0; Y represents -C(0)NRL6R17; 10R16 is

‘ - B U ! b CR17
ooourghiE ol Telotn B AR RSB SgrEe B 11 or o orous
indepdrRgatedleted froih$aly, toRdRa -RRER'T 0 which they are

attached forma 5 to 7 nenbered ring, optionally
In a yeg durther emipgdindntirthér preshet isvardipo praviRizs a seneroeing oRTMis (1)

| ect ed

wherelsneAreig aephenyl ring optionally substituted with 1 or 2 groups independently
selected from -(C4-Cg)alkyl, -(CH,)e-O-(C4-Ce)alkyl, ~(CH,)e~S(0)~(C4-Ce)alkyl, -OH, -
halo, -heterocycloalkyl and -NR®R®, wherein each occurrence of (C4-Ce)alkyl is,

independently, optionally substituted with a group independently selected from —halo, ~-OH

and -NR™R",

In one embodiment, the present invention provides a compound of formula (I) wherein X is

a single bond.

In one embodiment, the present invention provides a compound of formula (l) wherein Y is
selected from O-(CH,)-NR"R', NR'®R'", NR'*C(O)R'®, NR'*SO,NR"®, C(O)NR"R"’,
OC(O)NR'™R", SO,NR"R" and NR'°C(O)OR"®.

in one embodiment, the present invention provides a compound of formula (I) wherein R®

is =CH,Y and Y is NR"®R",

In one embodiment, the present invention provides a compound of formula (I) wherein Y is
NR'®R', wherein R'® and R'” together with the nitrogen atom to which they are attached
form a 6 to 7 membered ring, optionally containing a further heteroatom NR* | wherein
said ring is optionally substituted on carbon by 1 or 2 substituents independently selected
from -(C4-Cg)alkyl wherein said ~-(C+-Ce)alkyl is optionally substituted by —OH; and wherein
R? is selected from H and (C+-Cs)alkyl wherein said (C-Cs)alkyl is optionally substituted
by ~OH.

In one embodiment, the present invention provides a compound of formula (1) wherein Y is
NR'"R", wherein R'® and R'” together with the nitrogen atom to which they are attached

form a 6 to 7 membered ring containing a further heteroatom selected from NR?, wherein
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15from H and - (Cl- C6) al kyl wherein said -(Cl-C6)al kyl
is optionally substituted by -OH, and wherein said

w0 20vg/12x6®pt i onal | y substituted on carbon by -NRRBEBR2@38/001171
R25 and R26 are independently selected fromH and

-(C1-Co) al kyl ; or a phar mitzeuti cally acceptable salt
or N-oxide thereof. 20 In“one enbodi nent, the present
i nvention provides a conmpound of forrmula (ID), 20

(ID) wherein R2 is hydrogen; 5R3 is (CH2)d-Y; R4 is

s o 7oL AT B P ST A B ity s
from -(Ch 10, RAGNIWAERM daid M1 -ChalkyEY optienaly baisdiieded by AOH; Bnd @hérein
R is selected from H and (C-Cq)alkyl.

In one embodiment, the present invention provides a compound of formula (I) wherein Z is

selected from C(O)N(R™®), N(R™®)C(0), SON(R™), N(R'®)SO, and OC(O)N(R"®).

in one embodiment, the present invention provides a compound of formula (1) wherein R®
and R® together with the nitrogen atom to which they are attached form a 5 or 6
membered ring, optionally containing a further heteroatom selected from NR* and O.

In another embodiment, the present invention provides a compound of formula (1) wherein
R® and R® together with the nitrogen atom to which they are attached form a 6 membered
ring, containing a further heteroatom selected from NR?" and O.

In yet another embodiment, the present invention provides a compound of formula (1)
wherein R® and R® together with the nitrogen atom to which they are attached form a ring
selected from azetidine, pyrrolidine, piperidine, homopiperidine, piperazine,
homopiperazine, morpholine, homomorpholine and thiomorpholine.

In a yet further embodiment, the present invention provides a compound of formula (1)
wherein R® and R® together with the nitrogen atom to which they are attached form N-

methylpiperazinyl.

In one embodiment, the present invention provides a compound of formula (I) wherein R
and R'® together with the nitrogen atom to which they are attached form a ring selected
from azetidine, pyrrolidine, piperidine, homopiperidine, piperazine, homopiperazine,

morpholine, homomorpholine and thiomorpholine.

In one embodiment, the present invention provides a compound of formula (I) wherein R'®
and R"" together with the nitrogen atom to which they are attached form a ring selected
from azetidine, pyrrolidine, piperidine, homopiperidine, piperazine, homopiperazine,

morpholine, homomorpholine and thiomorpholine.
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menbered ring, optionally containing a further
het eroat om NR27, wherein said ring is optionally
wa@stiz17et ed on carbon by 1 or 2 substituents PCT/GB2008/001171
i ndependently selected from-(Cl- C6)al kyl wherein
said -(Cl-C6)al kyl is optignally substituted by -OH
and wherein R27 is selectéd fromH and (C1- C6) al kyl
wherein said (Cl-C6)al kyl is optionally substituted by
- 15CH; or a pharmaceutically acceptable salt or
N- oxi de t hereof. In one enbodi nent, the present
i nvention provides a conpound of fornmula (ID), wherein
In oneZ2pdirfiert; thkpreyeat BUEABhPEoides A€o @FRINYS fdrmvuN{)i viierein R*
grOV|des a conpound of formula (1D, wherein RS is F.
and R’ rogsteerevithdbie miregen ates jorwiehthey sve aitachrd fiorova deg selected
conpound of_fornuL% %hg?, wherein . . R3 is . .
from azedigingz Py AN RIRSTIANRICIORIPERENS, BipaIazE: DT RPIPFEZNe,
[y : e -are 25attached forma 6 to
m°“*@“%%$%§?@@*@?ﬁé?a@%ﬁﬁ%?ﬁ?ﬁg”%'further het er oat om NR27,
wherein said 21 ring is optionally substituted on
carbon by -(Cl-C2)al kyl wherein said -(CL-C2)al kyl is
In oneggralhastiraenty thesesaint inverfiopyerovdies apempgund; of famuin () wigiein a is
1 enbodi nent, the present invention provides a conpound
of formula (1E), (1E) wherein 10R4 is nethyl: RS is
selected fromH and F;, and

In one embodiment, the present invention provides a compound of formula (1) wherein d is

Oor1.

in one embodiment, the present invention provides a compound of formula (1) wherein e is

0.

In one embodiment, the present invention provides a compound of formula (I) wherein h is

Oor2.

In one embodiment, the present invention provides a compound of formula (I) wherein
halo is selected from Cl and F.
In another embodiment, the present invention provides a compound of formula (I) wherein

halo is F.
In one embodiment, the present invention provides a compound of formula (I) wherein
heterocycloalkyl is selected from 1,2,3,6-tetrahydropyridin-4-yl, N-methyl piperindin-4-yl

and piperindin-4-yl.

In one embodiment, the present invention provides a compound of formula (IC),
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R103 is selected fromH and -(Cl-C4)al kyl wherein said
-(Cl-C4)alkyl is optionally substituted by -OH or a

w@b@smereut i cal | y acceptable salt or N oxide tpPer/e8k008/001171

15 In one enbodi nent, the present invention provides a
conmpound of formula (1E) gherein R5 is H In one
enbodi nent, the present |H ention provides a conpound
offonmla(la, wherein R5 is F. 20l n one enbodi nent,
the present invention providessa conmpound of formula
(1E), wherein R103 is selected fromH nethyl, ethyl,
-CH2CH and - CH2CH2OH. | psone enbodi nent, the present

i nvention prOV|de§3a coﬁp A formula (1E) sel ected
from 22

s hyl ) - 4- ((3- net hy
| pi peraziq- 1- yl ) et L\§Q7
dlhydrmégiugéy i n- 4- nethylhgnzani e
(S)- N Cycl opr6py [ cycl opropyl nmet hyl ) - 4- (( 3- net hy
| pi perazi n-1-yl)ngthyl)-1-oxo-1, 2-
dlhydr0|squ|noI|’ 6-yl)-5- quoro 4- nethylbeﬁZan1de
5(R) - N-Cycl opropy1-3-(2-(cycl opropyl net hyl)-4-((3-(hyd
roxynet hyl ) pi perazi n-1-yl) net hyl ) -1-
ox0-1, 2-di hydr oi soqui nol i n-6-y1)-5-fl uoro-4-net hyl benz
wheregm- de

,SH@a% Bh.Cycl opropyl-3-(2-(cycl opropyl net hyl) - 4- ((2- met hy
Iplpera2|n 1-yl) et hyl)-1-oxo-1, 2-
R® B(GHﬁNd¢0|squ|noI|n 6-yl)-5- f1 uor o- 4- nmet hyl benzam de
N- Cycl opropyl-3-(2-(cycl opropyl net hyl ) - 1- oxo- 4- (pi pera
*is magthyly - | met hyI) 1, 2-

,S%¥%$%§ﬁg) 3%nolln 6-yl)-5-fluoro-4-met hyl benzani de,

dis0:(S) - N—Cyclopropyl 3-(2-(cycl opropyl net hyl ) -4-((3-(hydr
oxynethypplpera2|n 1- yChethyI) 1-
Yreprexenta -QQINRY&® 9i soqui nol i n-6-y1)-5-fl uoro- 4- net hyl benz

*is ((ﬁ)2 %a@&?‘tpﬁf'%'ﬁﬁﬂlw@ ('\QQ (%y'cl opr opy!l met hyl ) - 4- (( 3- net hy

1- oxo-1, 2-
'ségﬁagégﬁggaélﬁo%ﬂnegmbﬁ) 5-f | uor o- 4- met hyl benzani de
or  15(S)-N-Cycl opropyl- 3- (2 (cycl opropyl met hyl ) -4-((2-(hy
droxymet hyl) pi perazin-1 -yl)nethyl)-1- oxo-1
'® andR( tegeiires Witb de nigrgen ﬁtovdoavmm pYare ﬁﬁchw feam gadricde

membgebe)é:‘, ré&qoﬁpﬁ r{}&@{!ﬁ?m@% @&% llhoeger gt\émnﬁl&b Y\ ?1ere (I§Z7 ?st shéfec?ed

from |-‘|1 hﬁ’d’ &b&bsﬁgéglr \gg%/r‘erhss%ld’ ;k%c gg)glcl)(g?% ggtﬁﬁn@% Qﬁ(ﬂ) 29 d@H and

whered‘r ma(d/ eihdnisl Jutibpailyazbstitdtest @m:bmpln)bleRﬁs(R

55 0X0-1, 2-di hydr oi sociw nol i n-6-y1)-5- quoro 4- et hyl benz
R® a 2(‘j@rqi||r]1gependentlys ected fromHand -(C+-Ce)alkyl;

or a pharmaceutically acceptable salt or N-oxide thereof.

In one embodiment, the present invention provides a compound of formula (ID),
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(S)-N-Cycl opropyl-3-(2-(cycl opropyl net hyl ) -4-((2-nmethy
| pi perazin-1-yOret hyl)-1-oxo-1, 2-
walkdvgdessoqui nol i n- 6-y1)-5-fl uor o- 4- net hyl bene@nicae0os/01171

a pharmaceutically acceptable salt or N-oxide thereof.
251 n one enbodi nent, the present invention provides a
conpound of fornula (1F),2023 (IF) wherein R4 is
nmethyl: 5R5 is selected fromH and F;, and R103 is
sel ected fromH and - (Cl-C4)al kyl wherein said
-(Cl-C4)al kyl is optionally smbstituted by -OH, or a
phar maceutically acceptahle salt or N-oxide thereof.
i ol n one enbodi negst, N esext. i nvention provides a
conpound of fornmu n RBYs H In one
embodi ment , R%e p i des a conpound
of formul (IF)’/Qh one
enbodi thq“pres- grovi d€s a conpound
of formula N I SR103 is selected fromH,
and -CH2OH. I n on@ enbodi nent, the present invention
provi des a conpouﬁh of formula (IF) selectedDfrom
N- Cycl opr opyl- 3-(2-cycl opropyl net hyl- 441, 4] di azepan- 1-
yl met hyl - 1- oxo- 1, 2- di hydr oi soqui nol i n-6-y1)-4-methyl -b
enzam de “

wherein

R? is hydrogen;

R%is (CHo)¢-Y;

R* is methyl;

R’ is selected from H and F;

dis1

Y represents NR™®R'";

R'® and R together with the nitrogen atom to which they are attached form a 6 to 7
membered ring, optionally containing a further heteroatom NRZ, wherein said ring is
optionally substituted on carbon by 1 or 2 substituents independently selected from -(C+-
Ce)alkyl wherein said -(C4-Cg)alky! is optionally substituted by —OH; and wherein R¥ is
selected from H and (C;-Cs)alkyl wherein said (C1-Cg)alkyl is optionally substituted by —
OH;

or a pharmaceutically acceptable salt or N-oxide thereof.

In one embodiment, the present invention provides a compound of formula (ID), wherein
Ris H.
In one embodiment, the present invention provides a compound of formula (ID), wherein
R%is F.
In one embodiment, the present invention provides a compound of formula (ID), wherein
R? is -CH,NR'R"” wherein R'® and R" together with the nitrogen atom to which they are

attached form a 6 to 7 membered ring, containing a further heteroatom NR¥, wherein said
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203- (44(1, 4- D azepan- 1-yOnet hyl ) - 2- (cycl opr opyl net hyl)
- 1- oxo- 1, 2-di hydr oi soqui nol i n-6-y1) -
wok@gabops opyl - 5- f | uor o- 4- net hyl benzam de and PCT/GB2008/001171
N- Cycl opr opyl- 3[ 2-cycl opr opyl met hy1- 4- (5- hydr oxynet hyl
-[ 1, 4] di azepan- 1-yl net hyl %
oxo- 1, 2-di hydr o-i soqui nol h- 6 y1] - 5-fl uor o- 4- net hyl - be
nzam de or a pharmaceutically acceptable salt or
N- oxi de thereof. 24 In one enbodi nent, the present
Vi I I G
ring is %‘)}loﬁgw %R&P‘%&gcﬁa&g%rﬁ @d)a?(g_\&g{’ééw’s%m( +&- Crzglky]l(% )
opﬂonéll&@ﬁbétﬁuté@b?c-b?ﬁ ghaom H and F; dis 0; Y represents
NR16R17; R16 is -(C2-C6)al kyl substituted with
R¥is HNR26R26; R17 is selected fromH and - (Cl- C8) al kyl

In one embodiment, the present invention provides a compound of formula (IE),

R
HN/>j R
LN
H
N :
A/N
© (IE)
wherein
R* is methyl:

R is selected from H and F; and
R1% is selected from H and -(C4-C4)alky! wherein said -(C;-Cy)alky! is optionally
substituted by —OH;

or a pharmaceutically acceptable salt or N-oxide thereof.

In one embodiment, the present invention provides a compound of formula (IE), wherein
R%is H.

In one embodiment, the present invention provides a compound of formula (IE), wherein
Ris F.

In one embodiment, the present invention provides a compound of formula (IE), wherein
R'® is selected from H, methyl, ethyl, -CH.OH and ~CH,CH,OH.

In one embodiment, the present invention provides a compound of formula (IE) selected

from:
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150or R16 and R17 together with the nitrogen atomto
which they are attached forma 5 to 7 nenbered ring,

wopisarxbs y contai ni ng a further heteroat om NRR@T/GB2008/001171

wherein R27 .is selected fromH and - (Cl-C6)al kyl
wherein said -(Cl-06)al kyl jis optionally substituted
by -OH, and wherein said r2|2ng is optionally
substituted on carbon by -NR25R26; 20R25 and R26 are
i ndependently selected fromH and -(Cl-C6)al kyl; or a

(5)-N-§ 2&5%?&@%%@&%@@% gﬁgg(ssﬁle‘ih pé}bﬁﬁ 1%&&% 22hxo- 4.2

are I epen Yy se ecte

d.hydr&&@qnmﬂr@gm rfsthyTBérhiiddR4 is methyl; RS is H Dis
or N; R104 is -NR8BR9, -0-(C2-C6)al kyI NR12R13 or a

(S)- N-C,y¢lomhasd %(&(cydomnﬁmeédi)ﬁe(n@ methiniperazigdhilmathyly1-oxo-1,2-
cont ai ? furth‘fe1 rhy eroato NR28: 10R8 and R9
dmydrf"ﬁ%‘é‘{' '|”‘ wh-R-THAe-Hmet Zﬁ'in to which they are

(S BB e Ly RS S o ARBRELme

oxo-1 EWMWHOWG%“)%‘—H@@%M @Bthlbanghngigd - C6) al kyl or R12
and R13 together with the nitrogen atomto which they
(R)- N-@w@oanopw&@d(cv@pmayl@etwl)# (@msdhvdeiperepiy: 1-Rimetayin 1Rxg-1.2-
dlhydr?léql{%? iylﬁgqag(rjogg-tn‘lte\fhyﬁbenzgrtn%% fromH and
N-Cyclopropyl-3-(2-(cyclopropylmethyl)-1-oxo-4-(piperazin-1-yimethyl)-1,2-
dihydroisoquinolin-6-yl)-5-fluoro-4-methylbenzamide, dihydrochloride
(S)-N-Cyclopropy!-3-(2-(cyclopropylmethyl)-4-((3-(hydroxymethyl)piperazin-1-yl)methyl)-1
oxo-1,2-dihydroisoquinolin-6-yl)-5-fluoro-4-methylbenzamide
(R)-N-Cyclopropyl-3-(2-(cyclopropylmethyl)-4-((3-methylpiperazin-1-yl)methyl)-1-oxo-1,2-
dihydroisoquinolin-6-yl)-5-fluoro-4-methylbenzamide ‘
(S)-N-Cyclopropyl-3-(2-(cyclopropylmethyl)-4-((2-(hydroxymethyl)piperazin-1-yl)methyl)-1
oxo~1,2-dihydroisoquinolin-6-yl)-5-fluoro-4-methylbenzamide
(S)-N-Cyclopropyl-3-(2-(cyclopropylmethyl)-4-((3-ethylpiperazin-1-yl)methy!)-1-oxo-1,2-
dihydroisoquinolin-6-yl)-5-fluoro-4-methylbenzamide
(S)-N-Cyclopropyl-3-(2-(cyclopropylmethyl)-4-((3-(2-hydroxyethyi)piperazin-1-ylymethyl)-1
oxo-1,2-dihydroisoquinolin-6-yl)-5-fluoro-4-methylbenzamide and
(S)-N-Cyclopropyl-3-(2-(cyclopropylmethyl)-4-((2-methylpiperazin-1-ylymethyl)-1-oxo-1,2-
dihydroisoquinolin-6-yl)-5-fluoro-4-methylbenzamide

or a pharmaceutically acceptable salt or N-oxide thereof.

In one embodiment, the present invention provides a compound of formula (IF),
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150r a pharmaceutically acceptable salt thereof or
N-oxi de thereof. In one enbodi nent, the present
WO nvsneizeh provi des a conpound of fornula (1 H)PCWeB2#S/001171
is selected from
N- Cycl opr opy1l- 4- net hyl - 2%44 (4- et hyl - pi perazin-1-y1
) - benzylH oxo- 1, 2-di hydr o-
20i soqui nol i n-6-yl | -benzam de
N- Cycl opr opyl- 4- et hyl - 3-[ 1- oxo- 2- (4- pi peri di n-4-yl - be
nzyl)-1 , 2-di-hy® 0-i soqui nol i n-6-yl]- benzam de
N- Cycl opH y1-35{243- (3- di met gyl ami no- propoxy) - benzy1]
-1 - oxo- 1,'4- di hydr o- |squ|4noI|

y1}-4-neth Nzarmi de

N- Cycl opr opyl 3-( | amipo) propoxy) pyri di
n-3-yQOret hyl ) - 10-1 2 N

di hydr oi spqui nol nza}v

N- Cycl opyl- 3N( 2-( am noyet hoxy) pyri di
n- 3- yOret hy

di hydr oi soqui nol i n} 6-y1) - 4- met hyl benzam de

5N- Cycl opr opyl- 4- ﬁbthyl 3-(1-oxo-2-((6-(2- (Rngrolldln-

1- ypet hoxy) pyri di n- 3-ypnet hyl ) - 1, 2-

di hydr oi soqui nol i n- 6- yCbenzam de

N- Cycl opropyl-3-(2-(4-(2-(di met hyl am no) et hoxy) benzyl)
wherein - oxo- 1, 2- di hydr oi soqui nol i n-6- y1)-4- et hyl benzan de

“is %%Flopropyl 4-met hyl1-3-{1-o0x0-2-[3-(2-pyrrolidin-1-y
T8 oxy) benzyl ] -1, 2-

is s’e%téW%rﬁ'l—ﬁWFnéHd' n-6-yl } benzani de
N- Cycl opr opy1l- 4- net hyl - 3- (2-{3-[ 2- (et hyl ami no) et hoxy]
R'%® iéaeelegté}i-frbnobd@ndi -1-Cl) diilgyd b s saich eCi 1G4 Balkgyl ishoptizeatiyde

substip@t@yaugﬁbpyl 4- et hyl - 3- (2- (4- (2 (et hyl ani no) et hoxy)

orapﬁ’%@fa\%m’% g éco,ceé)‘t le QHqu\l BLigg l i n-6-yl)benzam de

y accepta e salt or N oxide
t hereof thereof. In one enbodi nent, the present
i nvention provides a conpound of fornmula (1), wherein
In one erRiodimeste theatresertt inyentidn grotidgsy abipoynd @dorgsyalike mflerein
and (CH2)a-X-Ar, wherein said (Cl- C6)alkyl is
*is Bptional Iy subst ituted with a substituent sel ected

In onélé %élﬁgentq@y lrméhtl &o%gwggg?w%oa&%%@ IF), wherein

epen ecte
R°is F.

In one embodiment, the present invention provides a compound of formula (IF), wherein
R'% is selected from H, and ~CH,OH.

In one embodiment, the present invention provides a compound of formula (IF) selected
from:
N-Cyclopropyl-3-(2-cyclopropylmethyl-4-[1,4]diazepan-1-ylmethyl-1-oxo-1,2-dihydro-
isoquinolin-6-yl)-4-methyl-benzamide
3-(4-((1,4-Diazepan-1-yl)methyl)-2-(cyclopropylmethyl)-1-oxo-1,2-dihydroisoquinolin-6-y!)-
N-cyclopropyl-5-fluoro-4-methylbenzamide and
N-Cyclopropyl-3-[2-cyclopropylmethyl-4-(5-hydroxymethyl-[1,4]diazepan-1-ylmethyl)-1-
oxo-1,2-dihydro-isoquinolin-6-yl]-5-fluoro-4-methyl-benzamide

or a pharmaceutically acceptable salt or N-oxide thereof.
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R4 and R6 are independently selected fromH,
(Cl-C6)al kyl and halo; R6 is selected from
wQ abs@s)7as kyl , (Cl- C6)al koxy and ( C3- C7) cycl oaP&yIGB2048/001171
is H 25Ar is an aryl or heteroaryl ring optionally
substituted with a substicé ent selected from-(Cl-
C6) al kyl, -(CH2)e-0-(C1- ;ial kyl ,
-(CH2) e-S(0)f-(C1l-C6)al kyl, -(CH2)e-2zZ-(C -Co)al kyl,
-hal o, -heterocycloal kyl, C(0)NR8RO and - NR8R9,
wherei n each occurrence of (Cl-C6)alkyl  is,
i ndependently, optionally substituted with NRL2R13;
In one ¥bodfinéht Sth8 @leRDIRGENtioR protides Hedrsduad of fopmulERISR17
and C(O0)NR18R17; Z is C(O)N(R18); R8 and R9 are
i ndependently selected fromH and (Cl-C6)al kyl; or R8
and RO together with the nRProgen atomto which
they are attached forma 3 to 7 nmenbered ring,
optionally scont ai ﬂbng aFuepex_het er oat om sel ect ed
from NR21; R12 and{R13 are idepndenHIy sel ected from
' & d 1- CB)al kyl is
; or]{R12 R13
ghich Yhey are
™8 pEnbered ring, optionally
containing a furthdér heteroatom sel ected from NR24;
10R16 is selected romH (Cl-C6)alkyl and (iG)
het erocycl oal kyl, wherein said (Cl-C6)al kyl is
optionally substituted with -NR28R28; R17 is sel ected
fromH and (Cl-C6)al kyl ; or R16 and R17 together
wherelj t h the nitrogen atomto which they are attached form
2 . 7 menbered ring, optionally containing a
R'is rsldﬁotgtﬁgf het er oat om sel ected from NR27; wherein 15said
R%is (CHYQ-Y:s optional |y substituted on carbon by NR28 R26;
R28 and R28 are independently selected fromH and
R*is @hy!lo6) al kyl ; or R28 and R28 together with the

s. hitrogen atomto which they are attached forma 3 to 7
R%is %?Beégf&“?{?fgg,&’opti onal |y containing a further
dis o:net eroatom sel ected from NR24;

Y represents -C(O)NR'R";
R'® is -(C,-Ce)alkyl substituted with -NR*R%;
R" is selected from H and -(C4-Cs)alkyl

or

R'® and R'" together with the nitrogen atom to which they are attached form a 5to 7
membered ring, optionally containing a further heteroatom NR%, wherein R% is selected
from H and ~(C4-Cs)alkyl wherein said -(C4-Cg)alkyl is optionally substituted by —OH; and
wherein said ring is optionally substituted on carbon by -NR*R%;

R? and R% are independently selected from H and -(C4-Cg)alkyl;

or a pharmaceutically acceptable salt or N-oxide thereof.

In one embodiment, the present invention provides a compound of formula (IH),



R27 is selected fromH and (Cl-C6)al kyl wherein said
(Cl-C6)al kyl is optionally substituted 20w th a
waodpstizi7zeent sel ected from-COH and - NR22R23; Re@T/GB2d08/001171
R22, R23 and R24 are independently
selected fromH and (Cl-Cg)alkyl; a is selected fromO
and 1; d and e are indepefittiently selected fromO and
1, f is 2; 25heterocycloalkyl is a Clinked 3 to 7
menbered non-aromatic cyclic ring, containing froml
to 2 NR28 atons; R28 isReelected from H, (C1- C6) al kyl
and -C(0)0-(Cl-C6)al k or a pharmaceutically
accept abl e 8 RL is selected fromH,
(C1- C6).al ky apfl (CH2) a- X-Ar, wherein

R substituted with a
-C7) | oal kyl and NRBR9;
gel ected fromH and
) : )
H, (Cl1-C6)allkyl and halo; R6 is selected from
(C1- Co) al kyp, (C1- C6) al koxy and (C3-C{)H)ycl oal kyl ; R7
is H Ar is an aryl or heteroaryl ring optionally
substituted with a substituent selected from-(Cl-
C6) al kyl, -(CH2)e-0-(Cl-C6)al kyl,
whereig_ (cH2) e- S(0) r (Ci - C6) al kyl , - (CH2) e- Z- (Gi - C6) al kyl ,
R® and € indePEIRAF ¥ALARY kbl r]y@g R3RRtayd - NRBR9,

erein each occurrence o 1- C6) al Kyl is,
R*is metgpendent |y, optionally substituted with NRL2RL3;

R®%is H;
DisCHorN;

104

R'%js -NR®R®, -O-(C,-Cg)alkyl-NR'?R'® or a C-linked 5 to 7 membered non-aromatic
cyclic ring containing a further heteroatom NR?,

R® and R’ together with the nitrogen atom to which they are attached forma 5to 7
membered ring, optionally containing a further heteroatom NR*';

R'2 and R™ are independently selected from H and (C4-Ce)alkyl or R'? and R'® together
with the nitrogen atom to which they are attached form a 5 to 7 membered ring;

R?' and R® are each independently selected from H and (C4-Ce)alkyl;

or a pharmaceutically acceptable salt thereof or N-oxide thereof.

In one embodiment, the present invention provides a compound of formula (IH), which is
selected from:
N-Cyclopropyl-4-methyl-3-{2-[4-(4-methyl-piperazin-1-yi)-benzyl]-1-oxo-1,2-dihydro-
isoquinolin-6-yl}-benzamide
N-Cyclopropyl-4-methyl-3-[1-ox0-2-(4-piperidin-4-yl-benzyl)-1,2-dihydro-isoquinolin-6-yl}-
benzamide
N-Cyclopropyl-3-{2-[3-(3-dimethylamino-propoxy)-benzyl]-1-oxo-1,2-dihydro-isoquinolin-6-
yl}-4-methyl-benzamide
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Xis a single bond; Y is selected from NRL6R17 and
C(0) NR16R17; 15Z IS C(O)N(R18); R8 and R9 are

wo naspeatdent |y sel ected fromH and ( Cl- C6) al kyPCT/GB2088/001171

and RO together with the nitrogen atomto which they
are attached forma 3 to 7 nenbered ring, optionally
containing a further het er8at om sel ected from NR21;
R12 and R13 are independently selected fromH and
(C1- C6) al kyl wherein said (Cl-C6)al kyl 20 is

R e C K R e
dihydr8isbAGsA-a-Q1-Bndetidy ibéhzanti@Tber ed ring, optionally

contai ning a further heteroatom sel ected from NR24;

N-Cyclabﬁopy53-$EK(6€(2fédirrfeﬂmfaminoxe@bxm)/ad|h33|-yl)anmlhyl) -1-0x0-1,2-
het er ocycl oal wherein said (Cl-C6)al kyl is
d'hydrelﬁwlé@faﬁnr%zy'};ﬁmﬁthxlﬁ%f@&mmh -NR25R26; 25R17 is

N-Cyc g)lrojo&LE%Jtﬁﬁ%‘(ﬁ' RBD. {(@3;2 %ﬁ ity ﬁ%ﬁyﬁcﬂﬂ 33}})?11ethyl) 1.2-

he ni omto

d.hydrakb@ﬁmméﬂmnaa.and%o 7 rrerrber ed ring, opti onal I y
containing a further heteroatom sel ected from NR27,
N-Cycloptory-3 d2H-Ghdiroetal leginethaxyibergy ) ihedcel, %@iﬁydtﬂl@qumom -6-
2 double bonds; wherein said ring is optionally
yl)-4-nagf on carbon by 1 or 2 substituents

N.oyc;agq@pggaﬁgw e VLA L Lk

dihydrolSBgsr2m,-6- y\mﬁneaﬂmdﬁai d -(CiCe)alkyl is optionally
substi tut ed - OH, R25 and R26 are independently
N-Cyciasrenyl édn¢thﬁ'rﬁ @- {ér{a (@eﬂly@@)lm)kmoxy]benmﬂ -afed! . R26

dlhydrg{sgglgﬂg f’fy'}slﬁ%ntgg%' rogen atomto which they are

" rember ed ring, optionally

N-Cy wﬁhﬂhélgyl% (2U¢4t(bamehﬁ§aemﬁ,ﬁ _ ?%bw)eﬁo{d-m NR24;

I's selected fromH and al kyl" wherein said
dihydr@@bqﬁﬁblai—&yl)beraampie onal | y subst ituted with a
substituent selected from-OH and - NR22R23; R18, R21,
or a pgrmacpytizaliy acqrplablg salt idspuide diaresf theseict ed from H and
(Cl-Co6)alkyl; ais selected fromO and 1; 10d and e
are independently selected fromO and 1; f is 2;

In one embodiment, the present invention provides a compound of formula (1), wherein :
R'is selected from H, (C;-Cos)alkyl, (C2-Cs)alkenyl and (CH,)a,-X-Ar, wherein said (C4-
Ce)alkyl is optionally substituted with a substituent selected from (C3-C;)cycloalkyl and
NR°R®;

R? and R?® are independently selected from H and (CHy)4-Y;

R* and R® are independently selected from H, (C;-Cs)alky! and halo;

R® is selected from (C4-Cs)alkyl, (C4-Ce)alkoxy and (C3-C;)cycloalkyl;

R’ is H;

Ar is an aryl or heteroaryl ring optionally substituted with a substituent selected from -(C;-
Ce)alkyl, -(CHy)-0O-(C4-Cs)alkyl,

~(CH,)e-S(0)+(C1-Co)alkyl, -(CHo)e-Z~(C1-Co)alkyl, -halo, -heterocycloalkyl, C(O)NR®R®
and 7NR8R9, wherein each occurrence of (C;-Cg)alkyl is, independently, optionally
substituted with NR'R"®;

X is a single bond,;
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het erocycl oal kyl is a CGlinked 3 to 7 nenbered
non-aromatic cyclic ring, containing froml1l to 2 NR28
war@sH227R28 i s selected fromH, (Cl-C6)alkyl apdr/GB2008/001171
-C(0)0-(C1-Co)al kyl; 150r a pharmaceutically
acceptable salt thereof. In one enbodi nent, the
present invention provi ded’a conpound of formula (1A,
NR6 (1A) 20wherein: Rl is selected fromH,
(C1- C6) al kyl , (C2-C6)al kenyl, (C3-C6)al kynyl and

. - X [ bgh7( C1- C6) al kyl is optionally
Yis Seie%%ﬁ u{\‘gfw’?ﬁ& ?,((B)i\ﬁgrQS’ groups i ndependently
Zis c@shgeted from - (Cl- C6) al koxy, -halo, -OH,
-heterocycl oal kyl and - NR8R5; R2 and R3 are
R® and Rb@peémitprniisntly sklecteddram birand, (Ch@skalky(; o1 Rbaha Rk jdgether with
(C1-Co6)al koxy and 25 )d-Y; wherein said, . .
the nit(og8n EEYAISYN o0 a8 50% BIREE FQlIbA B¢ (i BRrTTeRhrig, opigpally
: ' t I 2f.rom - ( Cl- C6) al koxy,
°°”ta”9h§#g‘§%ﬂr§§%g%ﬁ;&‘q‘gﬂée%ﬁ%?éw RE (Cl- = 30 O6)al koxy is
R an@'? Qieahdepeptbilyl deldced Mirh M dnd €, @s)aky@ivheish said (C1-Ce)alkyl
i ndependently selected from-halo and -CH, and
is optignedy sdlesditutecdvitan@hl; RER{“and@ P jagether mithite ritspaen atamftpavhich

o o Ra 5 5 T S ol SO R8s
selectéfAarNr@k kyl and (Cl-C6) al koxy; 5R4 and R6 are
i ndependently selected fromH, (Cl-C6)alkyl,

R is §&ldctEdIramkio X C,-Rrlky| akch3ste@oyci@kyl Réhdrsinseldg Ct-€d)alkybis
optionbis sbsHiAS il N R her of n* Sl d (L. OBy al kyl

) said (Cl-Co6)al kyl,
R is TBRIET A e (BETRlEd by 1 or mord hal o atoms.
or R'® and R together with the nitrogen atom to which they are attached forma 3to 7
membered ring, optionally containing a further heteroatom selected from NR*’; wherein
said ring is optionally substituted on carbon by NR*R;
R?® and R? are independently selected from H and (C4-Ce)alkyl; or R* and R* together
with the nitrogen atom to which they are attached form a 3 to 7 membered ring, optionally
containing a further heteroatom selected from NR*:
R? is selected from H and (C4-Ce)alkyl wherein said (C4-Cg)alkyl is optionally substituted
with a substituent selected from -OH and -NR**R%;
R'®, R¥ R?, R® and R* are independently selected from H and (C4-Ce)alkyl;
a is selected from 0 and 1;
d and e are independently selected from 0 and 1;
fis 2;
heterocycloalkyl is a C-linked 3 to 7 membered non-aromatic cyclic ring, containing from 1
to 2 NR* atoms;
R? is selected from H, (C4-Ce)alkyl and ~C(Q)O-(C;-Ce)alky!;

or a pharmaceutically acceptable salt thereof.

In one embodiment, the present invention provides a compound of formula (1), wherein :
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10R7 is selected fromH, (Cl-Co6)alkyl, (Cl-C6)alkoxy

and halo; Ar is an aryl or heteroaryl ring optionally
wanstizzzet ed with 1, 2 or 3 groups i ndependent PET/GB2008/001171

selected from-(Cl-C6)al kyl, -(C2-C6)al kenyl,

-(C3-Co) al kynyl, -(CH2)e- 98(0 Co6) al kyl ,

-(CH2) e- S(O)r(O Co) al kyl :

-(CH2) e- N(R10) - (Ci - Co) al kyI, - (CH2) e- Z- (C1- Co) al kyl,

-0- heterocycl oal kyl, -S-(0)b-heterocycl oal kyl,

het ef0 | kyl -
S T e
Ce)alkw\'f&f;ﬁibﬁa@%@bstﬁﬁt@d it ﬁaCéub@f tuéhilseldcbedftday KCi-S;)cycloalkyl and

i ndependently, optionally substituted with 1, 2 or 3
NR°R°gr oups |ndependently sel ected from -hal o, -OH,

R® and| le (e PIGat s SEPRE SOAd O iRl and S(0) 5 ¥ i's
R! anﬁ%%i@%?%&%@&?%@%@?’é@f%%? Logandreliprycl oal kvl
R® is s&8ettd mmezmem’n 1@RIG,) al REXY R C - N%bﬁﬁéﬂm’la

NRL6SO2R16, C(0) NR16RL7, OC(0) NRL6RL7, OC(0) RL6,
R”is H3(0) OR16 and NR15C(0)OR16; Z is sel ected from

v R et W e S <

Co)alk@n Aeciogsrpndently selected fromH and
) ’?C%C@ T gvvhgrel n said (CL-C6)al kyl is

(CHZ)QSC@)‘G‘(@F@)MKWSE(m'tz)e{Zd(CEEDéMlkﬁ thal® 1blete$ocg'pl@akhsl C (O)NR®R?

dependent |y selected from - q01- kr%é% (ﬂ
and - WFWQWQCCUHP”‘F%O%%QRZ?‘EVb@ePH%Pe . Pﬁtépna y
atemto which they are attached forma 3 to 7
substi er‘?ber S@erhng optionally containing a further
X is a BAgeRAlom sel ected from NR21, S and O; and optionally
cont ai ni ng, where possible, 1 or 2 doubl e bonds;
Y is semmecbirmmM%WlangG(@)wﬂte RBhal Iy substituted on carbon
Qr 2 substituents independently 30sel ected from
leC(Qy>E§iRd6) al kyl , (C1-Cs)al koxy, (C2- CG) al kenyl, -OH,

d R h
R and Rl e RO Bl A 3180 B ot v
the nitfoyjedl afdrd tcﬁﬁ%@h kndy dre attpdHedrfadn 3 330 Usﬁembléred rnng tdptionally

- (C1-C6) al koxy, -OH, -hal o, (2 Cr) cycl oal kyl and
Contamlmzmlﬁﬁr h@teFPEIQmaﬁﬂPCF@W%@ﬁ Fer with the n| trogen

e T R PSP O R
is optiéﬁél?“sﬁ@&ﬁuté@ Wlthlag)‘ﬂ osRa*%QQR”%’gV%é?mlﬂhQH@Ht%gen atom to which

confai ni ng, where possible, 1 or 2 double bonds;
they andhattanihed gamda 8 kg nmemnksgpéd omg |optiorsalip sontaimirgich furtheshddenoatom
by 1 or substituents independently selected from
selecte@ from NI ’)%al kyl, (Cl-C8)al koxy, (C2-C6)al kenyl, -OH,

bis seqN bteg ‘?rom Igln&rmgg’d heterocycloalkyl, wherein said (C4-Cg)alkyl is
optionally substituted with -NR*°R?®;
R is selected from H and (C4-Cg)alkyl;
or R' and R'” together with the nitrogen atom to which they are attached form a 3 to 7
membered ring, optionally containing a further heteroatom selected from NR?, S and O;
and optionally containing, where possible, 1 or 2 double bonds; wherein said ring is

optionally substituted on carbon by 1 or 2 substituents independently selected from -(C-
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R16 is selected fromH, (Cl-C6)alkyl and

het erocycl oal kyl , wherein said (CL-C6)al kyl is
wopisarxbs y substituted with -(Cl-C6)al koxy, -BEI/GB2008/001171

-hal o, -(C3-C7)cycloal kyl and - NR26R26; 10R17 is

sel ected fromH and (C1- ng)al kyl; or R16 and R17

together with the nitrogen”atomto which they are

attached forma 3 to 7 nenbered ring, optionally

containing a further heteroatom selected fromNR27, S

Copat} s ) 8k OB Akt C 4 ALV ol oA RRPRES Wfein dai(C -
Co)alky dSitiohatyeshpaftuteardyopy 1 or 2 substituents

I ndependently selected from-(Cl- 15C6) al k){l , ,
R* ang G 06)iaddpergently G2lecB)idtdme hhdnd (Caige)alkghior Ral andaq together

with thip{0ORD A OTRIESNICH Ty S5 STRTRIF TR 2 D R BRRIER (g opEonally
. f - kyl; a is selected from

Conta"gﬁé %‘?ﬁ@%@%&ﬂ&ﬁf@ﬂ%%ﬁ%@ﬁ f@a gha‘yr’ld h are independently

R? is s&bq6d #6mfH and (C-Gy)alkyl amdrein saemc1-t:6)amyaa dpiionalig substituted

i ndependent |y sel ect ed fro2 0, 1 and 2;
with a Belbstitusny sblectba §romi -Othard INRIERS 3 to 7 menmber ed

nons,apgmati c,cyclic ring, contajning, fr . NR28
R™, Rat ﬁsﬁ (ﬁ”dd%éa%lﬂiﬂge%ﬁngﬁﬁ%yﬁtf?e&&e r%?%ﬂ“gmdf]%ﬁﬁ%ygr one
: Qaane O atom optional ly containing, where
alssep%oogél bng, aln or 2 doubl e bonds; and optionally
d and & whs tndepéreidntly sdledted o Gsarlabt;i t uent s i ndependent |y

. sel ected from (Cl-C6)al kyl, (Cl- 25C6)al koxy,
fis2; (Cc2-06)al kenyl, -OH, -CN, halo and - NR29R30;

heteroaryl .i,s, a 9 _.0r t]
neterodaeaRRISG O i B e at o RR S Bl b e 1
to 2 NREOJRBMEr one NR31 atom and an S or an O atom or one S

atom or one 0 atom 32 R28 and R31 are each
R% is beldetpe rdemitl) (£+<k)adloyt ant +CEHOHC{G1alk) al kyl and

-C(0)0-(C1- Co)al kyl, wherein said (Cl-C6)al kyl may be
or a phasagiqally agaseiablesaidheteeh (c1- c6) al koxy, -OH, hal o,

(C3-C7)cycl oal kyl and - NR32R33; R29, R39, R32 and

R33 are each i ndependently selected fromH and
in onel &MbddhahtkiHe: présint RveRtdhnreAddd & abmyowriapératlie(aal t

thereof. In a further aspect the present invention

provi des a conmpound of for I’TU|5a (1B):
R

(1A)
wherein:
R' is selected from H, (C;-Ce)alkyl, (C2-Ce)alkenyl, (Cs-Ces)alkynyl and (CHy)a-X-Ar,
wherein said (C-Ce)alkyl is optionally substituted with 1, 2 or 3 groups independently
selected from -(C4-Cg)alkoxy, -halo, -OH, -heterocycloalkyl and -NR®R?Y;
R? and R® are independently selected from H, halo, (C4-Cg)alkyl, (C1-Ce)alkoxy and
(CHy)4-Y: wherein said (C4-Cg)alkyl is optionally substituted with 1, 2 or 3 groups

independently selected from -(C4-Ce)alkoxy, -halo and -OH; and wherein said (C-
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R6 (1B) 10wherein: Rl is selected fromH,
(C1-C6) al kyl, (C2-Co6)al kenyl, (C3-C6)al kynyl and
wQ arR)i22785 Ar, wherein said (Cl-C6)al kyl is optPonaBRgos/001171
substituted with 1, 2 or 3 groups independently
sel ected from-(Cl-C6)al kgxy, -halo, -OH,
-het erocycl oal kyl, (C3-C7ycycl oal kyl and - NRBR9; isR2
and R3 are independently selected fromH, halo,
(Cl-Co6)al kyl, (Cl-C6)al koxy and (CH2)d-Y; wherein said

Ce) alko(x§ S %?o%gﬁéubsﬁtu%t\kﬁp@lﬂ r SSQFBP& fndE d%{' eﬁi ctéd Rbm3halo

pendently séelecte rom - oxy,

and -orh}earfa oddedIat Rhéh MhrreHy)sard Is(éaect@ﬁrahk-qmld €C1-Co)alkyl
optlonally substituted W|th1 2 or gr oups

and (Ci-Gdepenytemd pyogdddibabdhdr Bhis (ﬁhllz)a'Yaﬁa is. s@lpctghfﬂom H, halo,
rovided that when R2 is (CH2)d-Y, R3 is selected from
(C1'C6 'kyh%(”%(a((gia'@‘)’al kyl 20and (Cl-C6)al koxy; and

e o SR8 o CE) el ol o7

and cindependent | y sel ect ed from H, (Cl C6) al kyl ,
(Cl Co6) al kox hal o, and CN; R6 is selected
% is seleoted fom G6) Da&lwl (q&e)@qu KBx(7)cptaalicty apb| dpteary! and

o feRra I TR EE T J

y 1 or nore hal o atonmns;
may b@SAURIEBY obf 53%?%’&%‘%36(@ o6) al kyt, (Cl-C5)al koxy ond

R’ is sbigbied fidm Hs (@npCaaikyl, ¢€, h‘,e)taéqomﬁaydi halong optionally
substituted with 1 roups i ndependent|

Aris agend ef Beterqagrhring @ﬂ%lﬁﬁk@ﬂtlg uted @rjh b6% a1 REmHPS IR/dependently

selecté{@@qgéq{:%w (G 2@5 ?‘jw - (8 cFNIY LCH,)e-0-(C1-Coyalkyl,
CrirAie A ) R o1 5 i
heteroci ey, - #&(@me;emqyauoaw -NCR\F) hetetocydiedliyl, -CN, -OH, -halo, -
phenyl, -heterocycloalkyl, -(Cs-C7)cycloalkyl and -NR°R®, wherein each occurrence of (C+-
Cs)alkyl is, independently, optionally substituted with 1, 2 or 3 groups independently
selected from —halo, -OH, -(C-Cs)alkoxy, -NR'?R"® and heterocycloalkyl;

X is selected from a single bond, O, NR' and S(0)g;

Y is selected from heterocycloalkyl, O-heterocycloalkyl, O-(CH,)p-NR'"R"Y, S-(O)-
heterocycloalkyl, S-(O)-(CH2)»-NR'R"7, NR"R"", NR™*C(O)R"®, NR™*SO,R",
C(O)NR™R'”, OC(O)NR'™R', OC(O)R'®, C(O)OR'" and NR'°C(O)OR’®;

Zis selected from C(O)N(R'®), N(R'™®)C(0), C(0)0, OC(0), SON(R'®), N(R'®)SO,,
OC(O)N(R'®), N(R'™)C(O)O, and OC(0)0O;

R® and R® are independently selected from H and (C4-Cg)alkyl, wherein said (C4-C)alkyl is
optionally substituted with 1, 2 or 3 groups independently selected from -(C4-Cg)alkoxy, -
halo, -OH and NR'R?; or R?® and R® together with the nitrogen atom to which they are
attached form a 3 to 7 membered ring, optionally containing a further heteroatom selected
from NR?', S and O; and optionally containing, where possible, 1 or 2 double bonds;

wherein said ring is optionally substituted on carbon by 1 or 2 substituents independently

selected from -(C4-Cg)alkyl, (C1-Cs)alkoxy, (C2-Cs)alkenyl, -OH, -CN, halo and -NR'"R?;



phenyl , -heterocycloal kyl, -(C3-C7)cycl oal kyl,
C(0) NRBR9 and - NR8R9, wherein each occurrence of
wQ abs@s)7as kyl is, independently, optionally subst/GBat08@01171
with 1, 2 or 3 groups independently selected from
-hal o, -OH, -(C1-Co)al koxl%( -NR12R13 and
het erocycl oal kyl; X is se Ect ed froma single bond, O,
NR14 and S(0)g; Y is selected from heterocycl oal kyl ,
0- heterocycl oal kyl, 0-(CH2) 1, - NR18R17,

< A TG S P 3 R B v oo

is optidAalP WL Witk GC AR bkox(-OH) ko, ATl- VR BIGaRY IRLBNRZZ R,
is selected from C(0) N(R18), N(R18)C(0), 0)0, 0),

or R” SERR(*ragsthemiilB} Sipgematan) i wWiigh thexEre ayt%@p dormaag to 7

e g oS N S WAL BRGRUER® RS URY o
ond SRR At M i B U sy o

optionalPHubsttuiSRPR2%ondsy REr 28ubsRRchtzgrddpendatlytsetdeted from ~(Cs-
nitrogen atomto which they are attached ng{ﬁm a3to7

Co)alkyle(@réioralkaxy n C-Speikemndl 1QHcdrilahaiPmgdaNRIR fier

._heteroato l ected from NR21 nd Q.. and @pti Ly
R™is SEE] AP (Ghar ERLe g ooposob st 2B sRce g

- bfuRAivd (dgci Lomahhbbs ol &b SRy ARd CRRERPF;
option yeg?tlﬁgt?u%esﬂwslt@%egﬁl{( %Egllt nctsglwg’peﬁdé;:(tEt P?’s?gl ec?yed from
R is sd|&ctedCBYml Kk gthd (&ELs)@8Ylal koxy, (C2-Co)al kenyl, - OH,

- ON_halo and -NR19R?9; R12 and R13 are i ndependentlx
or R™ gaq Bctlegethpowith-hgirquen-atey 5o which fipfyr e gttaghed forma 310 7

e g B LM B 5 ro
and optiU%l%'taiﬂﬁ%Rﬂ?er@BQsdmé 1 SrOEEs e BoAdR; tRrdih baidgRY is

atomto which they are attached forma 3 to 7
option2ifnsistitutsd ani ceghoropt 1 on2kuilystituentsaindepeypdantyugeiented from -(C4-
het er oat om sel ected fro R24 nd O; optionally
Co)alkiofftifranplisgry: \Xﬁé‘&@)ag‘ﬁ%i Eﬂ?g -qNofwa% WUM'%J?%?JndS;
10 pWhglepns $d hid | hSpaphisopal his swhstiido
R RpyRI" B! FLRRRR Iikn’olgp’eﬁd’eﬁt P%Hsliel B indthdrRehe
selectedCNfE&n HPEh@(ByEo)alkflil- C6) al koxy, (C2-C6)al kenyl, - CH,

| hal o0 and - NR22R23; R18 is selected from H,
ais selegiedInymlO | 2,ahd, henéPocycl oal kyl, wherein said

1-C6)al kyl, is 3Qoptjonal] ubstituted with
d, eaé“ﬁ@fﬁf@%ﬁ’%&?ﬁy‘? edﬁ%{pg ¥%€Eﬁ‘§ ) cycl oal kyl and
: iRdepenfely selettefirdif beflahf @m H and (Cl- C6) al kyl ;
b.f ggbﬁeﬁ%%%anec? Rl%rﬁfyosget her w th tahe nitrogen atomto
heterosicicdlkyi ey Calinked Btta g meemiberedman-ardnaatié ayelidrérge domtaingng from 1

optionally containing a further heteroatomsel ected
to 2 NRr owtpRe pr o BRG alomand a5 PlodhPI3jor8o R aPdPrdeMudieng O
gssihle, 1. .or 2 double honds; rej £\ ki (S
atorm: Bl oo B, P oo T R B o ] ookl
substifiEBlith 4908 SubSRRRRNAEEHdNcRB) SH6QEY freANT;-COktkyl, (Ci-
Co) al kyl, (Cl-C6)al koxy, (C2-'C6)al kenyl, -OCH, -CN,
Ce)alkoay, o(Car(th)alNRYE RTBS, R, laic aR2NRTPB™ ndependent | y

selected fromH and (Cl-C6)al kyl wherein said
heterqaeyl 8 Pafad/Pr 1SMBHPPEAAPPALS g, FonfPBING{qm 1 to 2 N atoms and,

.- (Cl- al Yor = 81 - < CI)C I
omors o " s RO gt 3 ST Yt o
one O24t8f t0 which they are attached forma 3 to 7

10nmenbered ring, optionally containing a further
het eroat om sel ected from NR24, S and O;
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and optionally containing, where possible, 1 or 2

doubl e bonds; wherein said ring is optionally
wa@stiz17et ed on carbon by 1 or 2 substituents PCT/GB2008/001171

i ndependently selected from-(Cl- C6)al kyl,

(Cl1- Co) al koxy, (C2-C6)alk§g -OH, -CN, halo and

- NR22R23; R27 is I ect ed fromH, (Cl-0C6)alkyl

and heterocycl oal kyl, wherein said (Cl-C6)al kyl is

150ptional Iy substituted by a substituent sel ected

y 7 I - - -8!
® and S ey P BRRT O, Bl B0 8
Ce)alkys ehr%féuﬂ@afor(mndgl)am{w rr(a%e%)uahéﬂylsubmmd 9ith €C1- eg)afkbxml OH,
1, 2, 3, 4, 5 33 6; d, e and h are independently
halo, (@eCécYcé@lalkwgndG\lR% 2 and 3; 20b, f, g and | are

o pendently selected from O
R, R R SRBRYe] B senn epanienty ARgd Bg1H 3 iGsPagot
orapH'é%a@éLQegﬂy'é"cc@%%fe%aﬁ'tweofcom aining from1 to 2 NR28
, Or ‘one atomand an S or an 0 atom or one

S atom or one O atom optionally containing, where
possible, 1 or 2 double bonds; and optlonally

In a fuBhgsasPecitasl PrEseRt iNnvangomn PEises i Gastosng pheHEHEEIDI v
sel ected from (Cl-C6)al kyl, (Cl- 25C6)al koxy,
(C2-C6) al kenyl, -COH, -CN, hal5o and - NR29R36;
heteroaryl is a 5, 6, 9 or  nenbered aromatic ring,
containing fromltg,2 NRatgows_and, optionally, an NR31
atom or one NR31 3 S orgyan O atom or one S
atom or one ®R3atom. W 7 CT/ GB2008/ 001171
35 R28 and R31 ane ed ndependent Iy sel ected fromH,
(C1- C8) al kyl gpa™CrOYOX( G C6) alkyl, wherein said
(Cl-Co6)al kyl nmay be optionhally substltuted Wi th
( Cl1- C6) al koxy, .’ hal o, (C3-C7)cycl ¢&kyl and
- NR32R33; R28, R30, R32 and R83 are each

Wherel”ndependently selected fromH and (Cl 06) al kyl ; 5or a

t |
o o BRGNS SRR By
whereﬁxfsaf d)(BGFUCte@aKdI)s Stlosityeshibbtitared with 1, 2 or3 groups mdependently

enzyl-1- oxo- 1, 2-di hydr o- |squ| nol 1 n-6-y1)-N-cycl
select@qbfrgrpyg_CACq)elt(hw belnza(ﬁﬂdeheterocycloalkyl (Cs-C;)cycloalkyl and -

NRER®:

R? and R® are independently selected from H, halo, (C4-Cg)alkyl, (C4-Ce)alkoxy and
(CHy)¢-Y; wherein said (C4-Cg)alkyl is optionally substituted with 1, 2 or 3 groups
independently selected from -(C4-Cg)alkoxy, -halo and -OH; and wherein said (C+-
Cs)alkoxy is optionally substituted with 1, 2 or 3 groups independently selected from -halo
and -OH; and provided that when R? is (CH,)4-Y, R® is selected from H, halo, (C4-Cg)alky!
and (C4-Cg)alkoxy; and provided that when R® is (CH,)¢-Y, R? is selected from H, halo,
(C4-Cs)alkyl and (C4-Cs)alkoxy;

R* and R® are independently selected from H, (C4-Ce)alkyl, (C1-Ce)alkoxy, halo, CFs,
and CN;

R® is selected from (C4-Ce)alkyl, (C1-Cg)alkoxy, (Cs-Cr)cycloalkyl, aryl, heteroaryl and
OH, wherein said (C-Cg)alkyl, (Cs-Cs)alkoxy, (Cs-C;)cycloalkyl, aryl or heteroaryl group

may be substituted by 1 or more halo atoms;
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103- (2- Benzyl- 1- oxo-1, 2-di hydr o-i soqui nol i n-6-y1)-N-et
hy1- 4- net hyl - benzam de;

W@2¢08A¢2%68Br onp- benzyl) - 1- oxo- 1, 2- di hydr o- i soquP@DIGBRe0801171
yl - N-cycl opropyl - 4- net hyl benzam de;
N- Cycl opropyl 4- et hy1- 3- {{244- (4- et hyl - pi perazin-| -yl
) -benzyll- 1-oxo-1, 2-di hydl3 i soqui nol i n-6-yl}-benzam de

15N Cycl opropy1- 3-[ 2- (4- net hanesul f onyl - benzy1l) - 1- oxo-

"is s%?e%%%é%ﬂ&%sg lélk P (bn@faw&ﬁéad RRbhy! - benzam de;

ro yI car barmy met hyl - pheny1) - | - oxo-
Ar is ah iyl 90 Beterueinyl fing optisreiin gdhstituted with 1, 2 or 3 groups independently
phenyl} -3, 6-di hydr o- 2H pyri di ne- 1- car boxyl i ¢ aci d,
selectcecéfr@mblﬁ@ycs)éhkvbr—(Cz-Cs)alkenyl -(Cs—Ce)alkynyl -(CHz)e-O-(C4-Co)alkyl,

_(CHZ)E)-S@ @{’{;35@1) (c{@f%(h %%93 %g)l% {gCI(I]j 2 BLRLT apydr
| m 11 ~ - _
heteroﬁl\?élééglg}l’opr Ogd))gh@féf&ﬁ/@f%ﬁﬁ(gi 1?9%x)0l362t?r(02ycpl)?a|cl)keyrll dCIJI\rl] OHyI _hbalo
phenyh ziyetroty Boalltyh y-(,6C i) /@ipalky b IC(QYNRYRE Bnd bRZRIivtlerein each
N- Met hoxy- 4- met hy1l- 3-{1- oxo-2-[4-(1, 2, 3, 6-tetrahydro-p

occurr9n¢ezj@fr(04Cy@)kyb@nlﬁgeqwﬁegﬂxu pﬁgwna&y §thﬁ%ﬂ yith . %95& 3 B@WBS
nepSBRAB, v 4o R A uPABRY NRAR ST PosiaRy

Xis sééctéd RER-alsingldbBYA I®-NROaHY Bab),N- 6-
y1}-4- et hyl - benzami de;

Y is sé{b@d:frorprmmmeyquthy] h@e(obycdmlkﬂ,, Q~(@HRY-HRIZR'5,08HDNol i

heterogy?lgawl,l %O)lfgiﬁh'@ I’l\%l i "é% GRS nN%15§?)ZRNL cyclo
+7b @ 16 15 RS-

C(O)'\ﬁ @1 oprgg\)qﬁya 6% e@“’?( R a{‘%%r?%??dl n-1-yl - pr

Z is séMtdad frdmd d))lh(stF)O-N Réfgmacr)olow)cﬁ vELo),300aEaTyi trR 83,
2008/ 122765PCT/ GBZOOS/ 001171 36

OC(OW(Ede 3'}6?1 W@Qr%m@@(%%t hyl ami nonet hyl - benzyl) 1- ox
R® anQRG76 GRRRs ot TR et A G GRABR YT BB RA A Lot s
optnon%l]\il L?OSG{UIEB/CRRI% h spg gr%gbg‘lnﬁe%r]deﬂﬂy gt ¥{i erﬁuW@%Q@lkoxy,

c opropyl-342- am nonet benzyl)

halo, eem aaxdmmW%“pen Baoatndl RAtbgethér il thé-nltmgﬁeh)altorbm‘lwaﬂh dey are
cloprogyl 3-[2-(4- et hoxy- benzyl)-1-oxo- 1, 2-di hydr
attack@d,f@r@"q@ Brio| mmergbg;qu rlqg raPtingally cantgiingea further heteroatom selected

from @%ﬁ lﬁﬁ k Op Z%Pg’%i&/dbéégaf“ o] m:f"ntepé/ pc?SSIbrI]é) )1 rEVdJu%FEé n)él )
wherein said ring is optlonally substituted on carbon by 1 or 2 substituents independently
selected from -(C-Cq)alkyl, (C1-Cs)alkoxy, (C»-Ce)alkenyl, -OH, -CN, halo and -NR"°R%;
R' and R are independently selected from H and (C1-Cs)alkyl wherein said (C4-Cs)alkyl
is optionally substituted with -(C;-Cg)alkoxy, -OH, -halo, -(C3-C;)cycloalkyl and -NR?*R%;
or R"? and R™ together with the nitrogen atom to which they are attached forma 3to 7
membered ring, optionally containing a further heteroatom selected from NR*, S and O;
and optionally containing, where possible, 1 or 2 double bonds; wherein said ring is
optionally substituted on carbon by 1 or 2 substituents independently selected from -(C4-
Ce)alkyl, (C1-Ce)alkoxy, (Cx-Ce)alkenyl, -OH, -CN, halo and -NR#*?R?;

R'® is selected from H, (C4-Cs)alkyl and heterocycloaltkyl, wherein said (C-Ce)alky! is
optionally substituted with -(C4-Cs)alkoxy, -OH, -halo, -(Ca-C;)cycloalky! and -NR*R?;
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10di hydr oi soqui nol i n-6-yl) - 4-net hyl benzam de;
N- Cycl opropyl-3-(2-(4-(2-(di net hyl am no) et hyl car banoyl
WO b@sayrys 1- oxo- 1, 2- PCT/GB2008/001171
di hydr oi soqui nol i n- 6-y1) 4- nethylbenzanlde
N- Cycl opr opyl- 4- et hyl-3 £12 (4- (4- et hyl Pi Perazi ne-1-c
ar bonyl') benzy1) - 1- oxo- 1,
di hydr oi soqui nol i n-6-y1) benzam de;
15N- Cycl opropyl- 3-(2-(44(3-(di met hyl am no) ProPyl ) (nmeth
Tis séfec%gg@fr&%wgm %F@%@%yll oxo-1, 2-

dr oi soqui y1) - 4- met hyl benzam de;

or R"® ahY WCtbg@th@pwﬂh themRtkdYeh afort o @hieh ndydaré Atthehadrfoln disrto T-
yl ) et hy) car banoyDbenzyl ) - 1, 2-
membe@dhylgr gptgmqw mtalmngayw}mm@majem selected from NR¥, S and O;

and optn@p F%ogugqnw MI%% Hg%y tajle,11 é{%ocsoub e on CH (N?heg'erlrrﬁa tsgl rl%gllsno)
optionalf skisfitttdViy c,odrl?&ﬂw 8 u@s'tIYLJ%EelHé @ntly selected from Cs-
S e n

opropy1l-4- net (1- oxo- 3-(pyrroli

Ce)alkylyl 01m6@@y¢>@ar(o§m9)¢®eeﬁzyam 1CH; halo and -NR*R?;
1) benzam de;

|hydr0|squ|noI|n
% and iR ipperapenty. mqtgp?{rcan Frans Sa eyl pirevedn s (CaCoply

woonof S BROR S B o

or R and IRPYRLBIe! RN Helitr éﬁ@onlh’[@Wthh they are attached forma 3to 7
di hydr 0i soqui nol i n-6-y1) benzam de;

membefed(rihg( 4g1cheily edirﬂmyinglm‘umyerawtematmdwmfzw NRP?, SandL;

2-di hydr oi soqui nol i n-6-y1)-Ncycl opr opyl - 4- net hP/I benzam
and optjogally containing, where p033|b|e 1 or 2 double bonds; whereln said ring is

ophona@ydéué g@a Tne{:érbgrgﬁ QBB%W(JMJ, %P&%%&ﬂ}se%(&ec}frgmdk@-

Ul no cyc opr op

C@aiky%%z@@élh&h@e{@;@aaﬂ@nyl, VEH208R 1%%7%%4’?12@2008/ 001171

2 is seleazd ffropr Uﬁ@-@mw aiidhétBrcHtindiyyWaereinasis GRé)aliny isi d
11 t -1- -1, 2- 22523
opuonauu”w%ﬁ%a%@ KSR iegt 3t rRpHh AR R
R R”NR?% oR Hy gf bkézﬁRé%n(aqwswmh@&Er{aew Q9268 Py

and (CACHHIRYI0I soqw noI i n-6-y1) - 4- net hyl benzanmi de;
_ 5N- Cycl opropyl-4-nethyl -3-(1
a is selegigdirom(Q,d. 2.3, @pHendBi di n- 1- yl ) et hoxy) pyri di n- 3-yl ) net

d, e angxle?re %d’e%enddeinnygerlgétggﬁgrinrb? I1i, Eéﬁa %l, ) benzam de;

b, f, g and j are independently selected from 0, 1 and 2;

heterocycloalky! is a C-linked 3 to 7 membered non-aromatic cyclic ring, containing from 1
to 2 NR?® atoms, or one NR?® atom and an S or an O atom, or one S atom, or one O
atom; optionally containing, where possible, 1 or 2 double bonds; and optionally
substituted with 1 to 3 substituents independently selected from (C4-Ce)alkyl, (C+-
Ce)alkoxy, (Co-Ce)alkenyl, -OH, -CN, halo and -NR*R¥;

heteroaryl is a 5, 6, 9 or 10 membered aromatic ring, containing from 1 to 2 N atoms and,
optionally, an NR* atom, or one NR* atom and an S or an O atom, or one S atom, or

one O atom;
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N- Cycl opr opyl- 3- (2- (4-(2-(di net hyl am no) et hoxy) benzy1)
- 1- oxo- 1, 2-di hydr oi soqui nol i n- 6-

W@ 20842278t hyl benzam de; N-cycl opr opyl- 4- et hyl PGF/{B2008/001171
-0X0-2-[3-(2-pyrrolidi n-1 -ylethoxy)benzyll-1 ,2-
10dihydroisoquinolin-e-yl% enzam de;

N- Cycl opropyl- 4- et hyl- 3-{2-{3[ 2- (et hyl am no) et hoxyl b
enzyl }-1-o0oxo-1 , 2- di hydroi soqui nol i n-6-yl)benzam de;
N- Cycl opropyl- 342-(3-{2-[ (2- hydroxyet hyl ) am no] et hoxy}
a — ~(Cq-
ancgllsh )Z/a¥de1£a&1 lﬂégpe]r\deaﬂy(sseliﬁted from th (Sl apd ~COI0-Cy

rorsoquino
Ca)alkyil )5\%9%4:5? %?19 rl(@PE;L)ag(nghilbé oﬁ’udn%ﬂ;( @dsﬁumiuy(carmmmtthH
benzyl) - 1- oxo-
halo, (%-(Dydﬁcmaﬁqymmd‘r@m *RB- yObenzani de:

R, RGBT A Ty 57 S GBRET n“%%?'iﬁ?ﬁ ’ﬁi‘w%ﬁ‘? hegalg e o
oraph@?r?%! ElﬁQJqua%Q élﬂ@ls Dicfsdgtar boxam de;

per| |ne 1-car bonyl) - 2- (cycl opropyl net h
yl)-1-o0xo-1 , 2-di hydr oi soqui nol i n- 6-

20y1) - N-cycl opr opy1l- 4- met hyl benzami de,
In one RIMBpdiMEpE. dipy Rregentnyasyien Bisvisiss |ara@mwv5\d at formylgi(hselrgied
m no) Pi Peri di ne-1- car bonyl) - 1- oxo-
, 2-di hydr oi soqui nol i n-6-y1) - 4- net hyI benzam de;

3-(2- Bgn(zgfsg §¥3-'16ch drsxﬁﬁmoﬁ@slﬁamwébyua ethbyberzames) - N

m no) et h

3-(2-BerzyH1 oy (@- $bypmmﬁqume%46&y$)rlh}@ﬂuhﬂmthyl benzamide;

252-Benzyl- 6- (5- (cycl opropyl car banoyl nyl
312- <4-ammmwz B BB SO Rt R Ypiopropy -4 melhyt
benza di hydr oi soqui nol i ne- 4- car boxami de;
© I?dﬁenzyl 6-{5-[ (cycl opropyl am no) car bonyl ] - 2- net hyl Phe
N-Cycﬂgﬁ'&pylldl TRGR1-DE(L 24 -y B yil-BipeFazik-1 yb-@bhzﬂl]ﬁ-&«xo -1,2-dihydro-

, 2- di hydr oi'soqui nol i ne- 4- car boxam de;
isoquirliBeéad)rer@afrbdd; (cycl opr opyl am no) car bonyl ] - 2- net hyl Phe

from:

L
-6-{5-[ (cycl opropyl am no) car bony1] - 2- met hyl ph
methy'zb %E 3 (di net hyl am no) ProPyl ] - I P

4-{4-[61(506;%16br8pw&dawﬁ@;lszcxﬂauhwqdhengla-4-os<ar1bmsaqmid@tn-2-y|methy|]-
phenyl}-3,6-dihydro-2H-pyridine-1-carboxylic acid, tert-butyl ester;
N-Cyclopropyl-4-methyl-3-[1-ox0-2-{4-(1 ,2,3,6-tetrahydro-pyridin-4-yl)-benzyl}-1,2-dihydro-
isoquinolin-6-yl]-benzamide;
N-Cyclopropyl-4-methyl-3-[1-ox0-2-(4-piperidin-4-yl-benzyl)-1,2-dihydro-isoquinolin-6-yi]-

benzamide;

- N-Methoxy-4-methyl-3-{1-oxo0-2-[4-(1 ,2,3,6-tetrahydro-pyridin-4-yl)-benzyl]-1,2-dihydro-

isoquinolin-6-yl}-benzamide;
N-Cyclopropyl-3-{2-[3-(3-dimethylamino-propoxy)-benzyl}-1-oxo-1,2-dinyd ro-isoquinolin-6-
yl}-4-methyl-benzamide;
N-Cyclopropyl-4-methyl-3-(1-oxo-1,2-dihydro-isoquinolin-6-yl)-benzamide;
3-(2-Allyl-1-oxo-1,2-dihydro-isoquinolin-6-yl)-N-cyclopropyl-4-methyl-benzamide;
N-Cyclopropyl-4-methy!-3-[1 -0x0-2-(3-pyrrolidin-1-yl-propyl)-1,2-dihydro-isoquinolin-6-yl]-

benzamide;
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(R) -3-(4-(3-Am nopyrrolidine-1-carbonyl)-2-benzyl-1-o0x

0-1, 2-di hydroi soqui nol i n-6-y1)-Ncycl opropyl-4-net hyl be
WO 2@8i1eTp5 PCT/GB2008/001171

56- (5- (Cycl opr opyl car banoyl) - 2- met hy( pheny1) - 1- oxo- N- (

pi peridin-4-yl)-2-(pyridi

yl met hyl ) -1, 2- di hydr oi soqui nol i ne- 4- car boxam de;

3- (4-(4- Am nopi peri di ne-1-carbonyl) - 1- oxo- 2- (pyridin-4

-yl methyl) -1, 2- dlhydr0|squ|noI|n 6-

N—Cyclc%@'w ngr o%ﬂﬁ&giﬂ% l(l)o%y a{rlr)]gc%ﬂ 191 ydro- Isﬁgljl.lgglm-6-yll -4-

methyl-llogﬂaibﬁﬁgépan o rrelt hyI)6 11]0)(2 ; tﬁ | -b d

i hydro-i soqui nolin-6-y nmet hy enzam de;  and

N- Cycl@raewﬁy[z (6=oﬁr5et@u5ammmasw1b@amaheyq)1stlhwlﬁen@gzmﬁm Ryfl-4-
1)

methyl-dogpﬁ%pﬁw am no) et hyl ) - 1- oxo- 1, 2- di hydr oi soqui nol i ne- 4-

- L3L124(2% | thyl-b )-1-ox0-1,2-dihydro-isoquinolin-6-yl}-4-
NCyCI?‘%)BPﬁ:%}](?gdﬁTStW amlr]o(rge %ygngyp)r opy! net th (q (3-net hy
methyligléﬂtbgﬁlaéj n-1- yll)met gyl)l 14oxot% I2b o

i hydr oi soqui nol i n nmet hyl benzam
N- Cyclqwmﬁclwrmptygxseb%rzygyﬂcq@ﬂ %ﬁWH&Iﬁ%U“ZP"[ﬂﬁ -Yl]-4-methyl-
benza di azepan-| -yl met hy1- 1- oxo- 1, 2- di hydr o-
'1“'9 qui nol i n-6-y1)-4-net hyl - benzam de

. L dr,
N Cycle&bé?l 31(2"1 @B{O(%}ﬁgw&%g%ﬁ%ﬁ@?ﬂ?@(@%;ﬁ%ﬁbﬂawblﬁén‘iy02 =dupdt, BX

dlhydrdscmﬂﬂwlm-z-sd) -hyritioilisogainiist i n- 6- y1) - 4- met hyl benzani de
N-Cyolp a5 (A iyt gty aramay bondyij 4-bite- T3 1Y P Pe

20di h I 4- et hyl benzam de
dihydrQisoqyil ﬁn%-%ﬁ%@%ﬁ%céﬁopr opyl rre%/hyl )-4((4-methyl-1, 4
N-Cyclbgidé?ﬂ{lﬁrfé'tﬁw Bl reidethylpigeazide-2-carbonyl)benzyl)-1-oxo-1,2-

di hydr oi soqui nol i n-6-y1)-5-fl uoro-4-net hyl benzam de
dihydrois@yuinatipréopyobndari@e] cycl opr opyl net hyl ) - 44(4- ( 2- hydr oxy

N-Cyclppispyt 51%%?Aa&h-ﬁé%%ﬂ@zﬁ%@%?aﬁeﬁx%%%}&wzcgzww Per g 12

d'hydr%ﬁﬁ%dci'lnbap ey RS oor opy! met hyl ) - 4- (((3S, 5R) - 3
N- Cyclo'ércfbylm-trﬁéth)mw(ﬂ Fxo+ ALY (by maiding 1 - )/I-)éihylcarbamoyl)benzyl) -1,2-

oxo- 1, 2-di hydr oi soqui nol i n-6-y1)-5-fl uoro-4-net hyl benz
dlhydralanj.gnohn 6-yl benzamide;

N- Cycfoﬁ?' -? RYL reyo(i[}y éfé{rﬁny (& i%c %quéﬁe{fﬁ?ﬁéybgméylfb%ﬁzwli |3¥o-

A8, h¥srfiayl) - 5- f | uor o- 4- net hyl benzam de
1.2 dlrzvlg)wgl\'{%/cl opr%%lﬁl 3-(2- (cycl opropyl net hyl ) - 4- ((3- (hydr
N-Cyciopydsi-aychthyliBe(lamior2-(-(Baimetrblidin-1-y1)propyicarbamoyl)benzyl)-1,2-

300x0- 1, 2-di hydr oi soqui nol i n- 6-y1) - 5-f | uor o- 4- et hyl be
dlhydrﬁ@gmua@hn @gl ybénzamide;

N-Cycﬁﬁp)ﬁ%%? e %e%’h %-Sa?&p@%ﬁéi@ﬂférﬂﬂ%v%é?%{d )-144(2- met hyl

dmydﬁélswahairﬁ@wbaﬁlaweﬁ y1) - 5-f 1 uoro-4- net hyl benzani de
N- Cycl opropyl-3-(2-(cycl opropyl net hyl )-4-((3- ghydr
N-Cyatnpmmﬁhyh¢thw 3R (y((pimedhrvipiperadin-1-yl))methyl)benzyl)-1-oxo-
y) met hyl ) - 1- oxo- 1, 2- di hydr oi soqui nol i n-6-y1)-5-fl uoro-
dlhydwlsl%t"ﬁ9‘|"’b@1’:{95‘?ﬁz&€"de

3(2(%%%%@{&?%& afn ﬁcﬁgfeﬁ%%&&yyf?ﬂ%ﬂs‘?{,Elékﬂyaﬂoié%}&‘arn%m(-elyﬁ)em-
cycloﬁbﬁwﬁt@gﬁg%ghmm@;i 6-yl)-5-fluoro-4-nethyl benzam de
3-(2-(4-((Tert-butylamino)methyl)benzyl)-1-oxo-1,2-dihydroisoq uinolin-6-y!)-N-cyclopropyl-

4-methylbenzamide; -
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N- Cycl opropyl- 3-(2-(cycl opropyl net hyl ) -: 44(4-(2-hydr ox
yet hyl ) pi perazi n-1-yl ) net hyl ) - 1-

wWo2@81226%li hydr oi soqui nol i n-6-y1)-5-fl uor o- 4- ne¢CtrgBb@sn01171
am de
3-(44(1, 4-Di azepan-l-ypne#ﬂyl)-2-(cyc|opropylnethyl)-l
- 0X0- 1, 2- di hydr oi soqui nol Tnh-6-y1) -
| oN- cycl opropyl-5-fl uoro-4-nethyl benzam de
(S)-N-Cycl opropyl- 3- (2 (cycl opropyl net hyl ) -4-((3- (hydr

N-Cyol Y BR EOR PRIty S RIB LB ain- 3y hmethyl) Troxort 2.

d|hydr&§8qdfholm 6-y)-4-methylbenzamide;
(R)-N-Cycl opropyl- 3-(2- %Cloprwﬁ)ylmath?/? 4- ((3-nethy
N-Cyclb;pmpﬂfi"a@l-(l(ﬁ (L2~gnbneihw)anyn L) yrEin-3-ymethyf)-1-oxo-1,2-

di hydr 303UJ0 gy X %I 5-fl uor o- 4- net hyl benzam de
dihydrojsnaginofp-By/dr %né M2 cycl opropyl net hyl ) - 4- ((2- (hy
N-Cyclgér‘i%&l’llﬂ%gw @'(PS&@%'((E-%{-@%H%MN etiaaxy)pyndm 3-yhmethy))-1,2-

ydroi soqui n [ uor o- 4- met hyl benz
dmydrca@aqdamolm 6-yl)benzamide;

Cycl opropyl-3-(2-(cyc oprop | met h I)-4-((3 ethy
N-Cyclpprp@ylg&(a«](Ai2;Agimtm59@mmg)q§ yibegzyl -1-0x0- 1, -dihydroisoquinolin-6-

di h dr0| so ui nol i n- 6-y1)-5-fluoro-4-nethyl benzam de

yl)-4- m(eg) propyl 3-(2-(cycl opropyl net hyl )-4-((3-(2-hy
. t L hM lethoxy)benzyl]-1,2-
NCVC'%%%%*‘%“RS'. PO S AR Yoo benaf 2 et by be
dihydrsizaquiredin-6-yi}benzamide;
Cycl opropyl-3-(2-(cyclo | met 2-nmet h
N-Cycﬁgpzqgélr@me\thy?;”y(%m Hé)‘?tj‘(@%&% tho benzylp){ -ox0-1, é ( y

n 6-yl)-5-fl uor o- 4- et hyl benzam de
dlhydr%;s? ?E‘%Fﬁ)%’ Qé{“ﬁm no- 2- (hydroxynet hyl ) pyrrolidin-1-y
N-Cyciob ?{py 2- (32{2 Ry RBXyRIBhERTirYéthodbenzyl)-1-oxo-1,2-

- di hy oi soqui nol'in-6-y1)-Ncycl opr opyI 5-fl uor
d|hydrmsdqmrmhhf,ﬂ et rativdeer2Boidea phar maceuti cal ly acceptabl e
or N-oxide t Definjti Upless herw se
N'CVC@PQPQ‘H“ "1%“‘363 (& (@:Rz (@ethBPWO)ﬁmoxﬁge rés@( of erw se
dnhydr&%&%lﬁﬁohn—céfﬁh%ﬂlzgﬁ“d ol S @ non-aromatic carbocyclic ring

ni ng e requisite nunber of carbon atons,

6-(5- (@Mdpecmhda)foemw)a miethyl phehgl-e-(patepirddyimethy)- @x8- M(pm!ﬂrelm -4-
bonds, and optionally substituted with 1 to 3
y)-1,2sdimsiroiseminoiingdtease@@ntidesm ( CL- 06) al kyl , (Cl-

T O e s T ——

3 y sui tabl e cycl oal kyl groups
yh- Ncg,lcr F%&’ch% opr opz)yg/ﬁ"d%:ycl obutyl, cycl opentyl,
N-Cydmp%pwexyi cyotdpodpthwi}A (¢-yd1hnmlarmn®plpendme-1 -carbonyl)-1-o0xo-
cycl opent a- 1, 3-di ene, cyclohexene and
1,2- dl'@WqﬂW'm@ﬂ'hﬁ -SIRhyIRRZAGHAS | y substituted as stated

2- Bengﬂ- -@a@y%r?g%%srbg ?gﬁeﬁ%ﬁpﬁ%&fg I\P@Y@rﬁ&lﬂﬂhlr@}é}%ﬂ -0X0-

1,2- d.ﬂ@ragwmh@maawam.wr ol i dinyl , tet _rahydr opyranyl ,
pt peridinyl, N nethylpiperidinyl, azepinyl,
2-Benh§drﬁa(ﬂ-®¢¢lompybarbﬁmpw 3im$tWIphé1whﬂpq>>@dH-é2-|(my¢ridin-1 -ylethyl)-
2,3, 6-tetrahydropyridinyl and 1, 2, 3, 4-
1,2- d'h@l@'ﬁ?@*ﬂ'ﬁ%‘ﬁ?ﬁr%ﬁ%‘?ﬁ”{'%u onal |y substituted as stated

I -
2o RIS ES B B o B
ylethyl)-1,2-dihydroisoquinoline-4-carboxamide;
2-Benzyl-6-{5-[(cyclopropylamino)carbonyi]-2-methylphenyl}-N-(1-methylpiperidin-4-y1)-1-

oxo-1,2-dihydroisoquinoline-4-carboxamide;
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150ptional Iy substituted with 1 to 3 substituents
sel ected from (Cl-C6)al kyl, (C1-C6)al koxy,

wQ gns@s)7as kenyl, -OH, -ON, hal o and - NR38R37, P@ET/GB2008/001171
substituent nmay be the sanme or different. Exanples of
sui tabl e aryl groups inclgge phenyl and napht hyl
(optionally substituted as®stated above). 20Unl ess
ot herwi se stated, heteroaryl nay be optionally
substituted with 1 to 3 substituents selected from

2o R b ATt ooty i P

1-oxo- I Rfdiigdensoquincan@lesiraixamite; abl e het eroaryl gr oups

include thienyl, furanyl, pyrrolyl razoly
(R)-3- (ﬂf(ﬁmwyrmbwaequﬂrbonya@xmwﬂ -0XQ- mZas}y/wdy@lsoqumolm -6-yl)-N-

i sot hi a%h 3/ azol yl, oxadi azolyl, thiadiazolyl,
cyclopropy F 4 s en@n;n inyl, pyridazinyl, pyrim di nyl,

-(5- 90 henpablpbarm-yl |
55 <C§(§%L®ﬂ$§ o155 ey RS TR lHeriahenaner
yimethgiH1EBdiaY drolsbguigolineckedrboxdmidéenzoxazol yl

benzi soxazol yl, and isoqui nolinyl (opti onal |y

3-(4- (%mmopuoaﬂ@ae-asceébwadl @z@o%régyrldmﬂylmeawﬁs1 ?ﬁ&yd@ésoqu'no"n -6-
nmet h yl -propyl, n-butyl, sec-butyl
N{%ﬂ8m¥py G%WEfﬁﬁ%ng of SU|tabIe al koxy groups
N-CycloBdeW§ [%&J’c&ﬁfa{pﬂm%ﬁa -(4-BEKM 4]du@%ﬁﬂ?=9|m [OBRXY,2-
opoxy, n-but’oxy, “sec-but oxy and t-butoxy. anpl es

dlhydroﬁsos;uunbhmsql]am—l’metmyl-bgtzeumke en¢| ude 1, 1-ethyl enyl,

2- et hyl enyl ropylenyl, 1,2- prop l enyl,
2- Bengd 6g5ﬁpx9ggﬂr%?maﬂéﬁmo@ §¥Wreﬁym@wph T(%s of

(dlmetﬁﬂ?%%%ée‘%hﬁ -lf %f 1zﬁalﬂgﬁglsbgﬁbﬁ%‘éyﬁéﬁgo%ml 5. ynyI and

(S)- N-gg&oar%md (- ('c&bi}@pﬁﬁl@#@l)dﬁ(f (3-FithydsIBeraBid 4 -y fRadthy IRBOx0-1,2-
are each independently sel ected from

d|hydrbLsoqmnIolmE&wm)raéthylbenZBmdme term' Clinked, such as

N@y%@%l@;gﬁg&)@l}g? &&E‘* ?‘gﬁ'iéézﬁg@ wyg"‘%#“;]l n%f(o ﬁ?'&m dro-
I t at ed, f the t
lsoqu'ﬁé@%y%% rﬁéﬁw%@ é%bst gg:t helr nngtr gu?ﬁeolsnl ?r oégﬁ

N-CyoRippspyl-e- (Mwﬂbp&fm}maﬁﬁ -&d((da@tedrdxgethy iy 1r4-digzdpangl-yasethyl)-
may be the case for NRL6R17 in conpounds of formula
1- 0X0ﬂl%—9"WWﬁ§p§U'Dﬁ@ §-vrg-methylbergended or | arger the ring

O e s ey e T PR s e
ool AR A pNBR o2, 1, TIDET S0 L yEYcl 5 1119
N-Cyclopropyl-3-(2-(cyclopropylmethyl)-4-((4-methyl-1,4-diazepan-1-yl)methyl)-1-oxo-1,2-
dihydroisoquinolin-6-yl)-5-fluoro-4-methylbenzamide
N-Cyclopropy!-3-(2-(cyclopropylmethyl)-4-((4-(2-hydroxyethyl)-1,4-diazepan-1-yl)methyl)-
1-ox0-1,2-dihydroisoquinolin-6-yl)-5-fluoro-4-methylbenzamide
N-Cyclopropyl-3-(2-(cyclopropylimethyl)-4-(((3S,5R)-3,5-dimethylpiperazin-1-yl)methyl)-1-
oxo-1,2-dihydroisoquinolin-6-yl)-5-fluoro-4-methylbenzamide
(S)-N-Cyclopropyl-3-(2-(cyclopropylmethyl)-4-((3-methylpiperazin-1-yl)methyl)-1-oxo-1,2-
dihydroisoquinolin-6-yl)-5-fluoro-4-methylbenzamide
(R)-N-Cyclopropyl-3-(2-(cyclopropyimethyl)-4-((3-(hydroxymethyl)piperazin-1-yl)methyl)-1-

oxo-1,2-dihydroisoquinolin-6-yl)-5-fluoro-4-methylbenzamide
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"Pharmaceutical ly acceptable salt"” nmeans a
physi ol ogically or toxicologically tolerable salt and
WO p@Baes; when appropriate, pharmaceutical ly PCT/GB2008/001171

accept abl e base addition salts and pharmaceutically

acceptabl e acid addition 3 Its. For exanple (i) where

a conpound of the inventi contains one or nore

acidi c groups, for exanpl e carboxy groups,

25pharmaceutical |y acceptabl e base addition salts that

Y -

(RN S B A DS O 4 B R B o Bt ot 2
dihydraigbd\8olinSB4¢5A80rodd- ﬁ{éﬂwﬁtmzamdel\l- et hyI gl ucami ne,

di et hanol am ne or am no acids (e.g. lysine) and the

(R)- N—DvMepropvirsf(amprrap\dnswtiwurfd((whndwymw‘yﬁﬁ oethyineiazia-1-

h
v»metﬁwi—?-mé?é Tfaresoadedbe i S TBRA TR SRATH o ¢ hat
d
N-Cy PRl R OB eRl i por o
duhydré@omahdlihaa-ﬁl;‘rs-ﬂmemﬂa’mls/lbénaami@t es, benzenesul f onat es,
mal eat es, fumarates, xinafoates, pacet am dobenzoat es,

N-Cycinpeayhat &4cyclesrany saaty)- 4-4(4elBthydroxyetbyiniparasin- Tryinessind)s 1-

i onat es hj, onat and the |iKke.
oxo-1 gp@ﬁﬁdg%[ﬁ%' r!?f'”?ﬁa@'“a%' ' é’:glbg%argﬁgo be formed, for
3-(4-(@RPRLEparP £JH BiEin Pﬁlze(c?ﬂébraﬁmnﬁﬂlkbhUéﬁosﬁt-fdﬂ'rydﬁﬁ)é'oqﬂmohn 6-yl)-
review of suitable salts, see ndbook
N-cycllabmpma&:ﬁwﬂo@anheﬂéalbbezarﬁ?depert| es, Sel ection and Use"
by Sta and Wer nu nheim Ger x
(5)-N-Belopropyics Erlch PGP el B 3y LR THTRTA PR T2 T-dnethy)-1-
0 V s (e. b
oxo-1 %—%Nﬁ{éggdsu‘ﬁq&hﬂgj ‘ g'gﬁgrgf@@gﬁggateﬁé ? 0 g cgn'poﬁnd of
(R)- N-Td?@lobfwﬁm l(zn(byclsyﬁdpz\lmem@)man%étﬁwpb@rramnngym@thqlm Hgsxo-1,2-
are described in Practice of Medicinal Chemstry,
dihyd2isdq@doline®5i-b-uess4(nedidherngathiden F. J. Lei nweber, Drug

8, 379. 5 Th d f th
(MG ORioPE- e RP PV B G B s MARP ey Sy ety -1-
ox0-1 20{ ydro géﬁl ﬁcfﬁﬁr@ $8Yi6to8s- nfe%y‘fi:eﬁgarﬂfaﬁe' n to describe a

conpl e conpr|5|ng the conpound of the

(S)-NiQyeRpidpP3-a1 by Blopiopyietutiajed-((Betaimpertzin -ynestioN) - troxe-1,2-
phar maceutical |l y acceptabl e sol vent nol ecul es, for
dihydrsjegapinelin-&yhdrfbioro-#resthdbenzapidl at e’ i s enpl oyed when

(S MR Bpi R Rl P DB R e Sy ragmetn 1

oxo-190& §/dr9|§8t5dn‘fclmf@ ﬁsﬁlﬁgmme%y%&z&ﬁw%o”e“ c forns,
including but not' imted to cis- and trans-forns, E-

(S)-NaTydloRrdpg-B3%2-(dyelopSpylarethyies-(2 frosthy pipkeizio- 1-ygmelthyl)- -1-0X0- 1,2-
dihyd ro?solthnglrmrrg-yl) LénflluoSro-4-methylbenzamlde
3-(4-(((2R,4S)-4-Amino-2-(hydroxymethyl)pyrrolidin-1-yl)methyl)-2-(cyclopropyimethyl)-1-
oxo-1,2-dihydroisoquinolin-6-yl)-N-cyclopropyl-5-fluoro-4-methylbenzamide

or a pharmaceutically acceptable salt or N-oxide thereof.
Definitions

Unless otherwise stated, halo is ClI, F, Bror {;
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25 otherwi se stated a reference to a particul ar
conpound i ncludes all such isoneric forns, including
wo a@smwemand ot her m xtures thereof. Where appPOpPGB2408/001171
such isoners can be separated fromtheir m xtures by
the application or adaptatbon of known net hods (e.qg.
chr omat ogr aphi ¢ techni ques“and recrystallisation
techni ques). \Were appropriate such isoners can be
prepared by the application of adaptation of known

. (o
UriosdTERRS 488 P OB WE I BB ERbByoie Ay clbing e
requisiteBurhisBr &M t&BBn By @ pidreligcettaininy, Whenarpossibleeup td B dauble

variety of ways. The routes below are nerely
bonds; anidueptipeally\sebetituted withdl tos wsw@ﬁhf@@@lemdtfm@af&t@s)alkyl

Ce)alk%n)%) (8y§Cga k%%ylt h&Hsy hﬁﬁk;%ﬂdf 1[\@{3 ?gtena(% )sggﬁ{tuoer %ay be the
same %@ﬁ{@ﬁt‘e Hsyof @Gﬁ@o@é %?Jl@all?y@bltoubg RlcRRb o 5681 INcyRlobutyl,

R6 and ar€ as preV|ous y deﬁlne

cyclopﬁﬁfyl bﬁcl@fe&plab)&ﬂbl’i@ptyﬂ egclbpagere, codappantat1 diénd, @ydulhexene
(1), wherein R2, R3, R4, R5 and R7 are as
and cysloéexaaus‘rrqiertﬁe@ph@w"v subsitied as slejeddevms i s a

carboxylic acid or a derivative thereof, with an am ne
of formula (I1l11), wherein R6 is as previ ously defined

Exampl8s Suitbia neletocycloalkyl groups include oxiranyl, aziridinyl, azetidinyl,
tetrahydrofuranyl, pyrrolidinyl, tetrahydropyranyl, piperidinyl, N-methylpiperidinyl, azepinyl,
homopiperidiny!, piperazinyl, homopiperazinyl, 1,2,3,6-tetrahydropyridinyl and 1,2,3,4-
tetrahydropyridinyl (optionally substituted as stated above).

Unless otherwise stated, aryl is an aromatic ring containing 6 or 10 carbon atoms,
optionally substituted with 1 to 3 substituents selected from (C4-Ce)alkyl, (C,-Cg)alkoxy,
(C2-Co)alkenyl, -OH, -CN, halo and -NR*R¥, each substituent may be the same or
different. Examples of suitable aryl groups include phenyl and naphthyl (optionally

substituted as stated above).

Unless otherwise stated, heteroaryl may be optionally substituted with 1 to 3 substituents
selected from (C1-Cg)alkyl, (C+-Ce)alkoxy, (Ca-Ce)alkenyl, -OH, -CN, halo and -NR**R%,
each substituent may be the same or different. Examples of suitable heteroary! groups
include thienyl, furanyl, pyrrolyl, pyrazolyl, imidazoyl, oxazolyl, isoxazolyl, thiazolyl,
isothiazolyl, triazolyl, oxadiazolyl, thiadiazolyl, tetrazolyl, pyridinyl, pyridazinyl, pyrimidinyl,
pyrazinyl, indolyl, benzimidazolyl, benzotriazolyl, quinolinyl, benzothiophenyl,
benzofuranyl, quinazolinyl, quinoxalinyl, benzoxazolyl, benzisoxazolyl, and isoquinolinyl

(optionally substituted as stated above).

Unless otherwise stated alkyl, alkoxy, alkenyl and alkynyl groups containing the requisite

number of carbon atoms can be branched or unbranched. Examples of suitable alkyl
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15 H2NR6 (111) A suitable reactive derivative of a

carboxylic acid of the formula (I1) is, for exanple,
wanooaayizehal i de, for exanple an acyl chloride POT/GBASHO1171

the reaction of the acid and an inorganic 20acid

chloride, for exanple thignyl chloride; a m xed

anhydri de, for exanple an 5nhydride formed by the

reaction of the acid and a chl orof ormate such as

i sobutyl chloroformate; an 44 ester, fornmed by

groupsggggéé ola tenqugméﬁgitoggh@éroéﬁ,ertx.gﬁ%p gs&s&g@ar@ft-bg@ggggwes of

T an acti 0 € an ester

suitab|b%&okﬁ?ﬁ&ub@hcﬁdeﬁﬁ@h@@i ([@OBH)hethohenol such as
pent af | uor ophenol, with an ester such as

(-OCHgiziid) af-broppry irergpoxy, mi-putoxy, sac-butaxyand t-iwtoky. alpxamriesno
. such as N hydrox nzotriazole; or th roguct of the
suitablp &liepy oS 'E‘ﬂ\éd%%ﬁbé%%ﬂygr?%8@@8“0636#? S5 Pl
. bodi o - I "
1o AR SR Sk T ) 4 i b
ynyl, bui- 1 n@xiedtelyred) ipeht- tlgngt pentRemyedmt haxel-bayiveen - 5C and
35C in an inert solvent such as dichl oronet hane.
Typically, the acid chloride is then treated with the

' n.an i 35 3 dichl t '
inthe ER/SFIaUBURTS For o ] 6B+ 4o 6AE NSgeR R e e
from I-E“ahﬁg@ﬁ@m(llkﬁt hylam ne. In the case where RS is a
carboxyli’'c ester such as a nethyl ester, the reaction

with an amne of formula (I11) may be carried out in
the presence of a i gnard reagent in an i

G
The teuBeG ke, Suph 5 i Erinial NoiSEoHaBRN!. Beeas Nl Masierpgycloaky

t he. presence of | ropyl magnesi um brom de in
groquséS'Pgﬂ)%'rao rﬂﬂgaﬁpori&@%pound of formula (I1) may be
prepared as shown in schene 1 bel ow, wherein R1,

Unless otherwise stated, in groups of the type NR®R® wherein R? and R” together with the
nitrogen atom to which they are attached form a ring (e.g. as may be the case for NR'*R"
in compounds of formula (1)), where the ring is 7-membered or larger the ring may be
mono or polycyclic. Examples of moncyclic rings include pyrrolidinyl, piperidinyl,
piperazinyl and diazepanyl. An example of a 7-membered polycyclic ring is a 2,5~

diazabicyclo[2.2.1]heptan-2-yl ring.

"Pharmaceutically acceptable salt" means a physiologically or toxicologically tolerable salt
and includes, when appropriate, pharmaceutically acceptable base addition salts and
pharmaceutically acceptable acid addition salts. For example (i) where a compound of the
invention contains one or more acidic groups, for example carboxy groups,
pharmaceutically acceptable base addition salts that can be formed include sodium,
potassium, calcium, magnesium and ammonium salts, or salts with organic amines, such
as, diethylamine, N-methyl-glucamine, diethanolamine or amino acids (e.g. lysine) and the ..
like; (ii) where a compound of the invention contains a basic group, such as an amino
group, pharmaceutically acceptable acid addition salts that can be formed include

hydrochlorides, hydrobromides, sulfates, phosphates, acetates, citrates, lactates,
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R2, R3, R4, R5 and R7 are as previously defined in
formula (1), Wis a leaving group such as 20a halide

wQ t@w/1e2vaspl e broni de or iodide) or an sul f onaPer/eBR@s/001171

(for exanple a trifluoronethane sul fonate) or an
boronate ester or boronic f\ci d and R5 is a carboxylic
acid or derivative thereof? Suitable derivatives of
the carboxylic acid R5 include a Cl-C6 al kyl ester
such as a nethyl ester or an am de such that R5 is

R L e Y e G S ik e

acetan%l@ﬁ%oétes'?%@&ﬁatés Sb6Batel, Hedies HBMIES, Rirodtes, PrdFonates,
may be prepared by treati ng a conpound of formula
stearaté?/)nsetmoeatesranthhka | eavi ng group such as a halide

(for exanple brom de or iodide) or an sul fonate ester
(for exanple a trifluoronethane sul fonate) or an

, r t
e e
hemicdXigiheeited 10derivative thereof and R51 is a | eaving
group such as a halide (for exanple brom de or iodide)

or an sulfonate ester (for exanple a trifluoronethane
sul fonate an bor e ester rond 1 d. .The
For a rUSH GH ARG SHE. ekt FABAPRRk O a('ﬁac%ﬁségr?@éﬂg@pgﬁ'es’
i }d-0 £
Selectitoét%?lggég( tB¥ @Eﬂ"@%g\/ eg@g |¥\2§ég CFI—Z&Nemhelm Grermany, 2002).
1,1-bis(di-tert butyl phosphi no)ferrocene pal | adi um

d| chloride (Pd-118) in an inert solvent such as N, N
“Prodryg) refensio12 ograsros MEBR0e PO Ertile in vivo by metabolic means (e.g. by

hydrolysis, reduction or oxidation) to a compound of the invention. Suitable groups for
forming pro-drugs are described in ‘The Practice of Medicinal Chemistry, 2" Ed. pp561-
585 (2003) and in F. J. Leinweber, Drug Metab. Res., 18, 379. (1987).

The éompounds of the invention can exist in both unsolvated and solvated forms. The
term 'solvate' is used herein to describe a molecular complex comprising the compound of
the invention and a stoichiometric amount of one or more pharmaceutically acceptable
solvent molecules, for example, ethanol. The term 'hydrate’ is employed when the solvent

is water.

Where compounds of the invention exist in one or more geometrical, optical,
enantiomeric, diastereomeric and tautomeric forms, including but not limited to cis- and
trans-forms, E- and Z-forms, R-, S- and meso-forms, keto-, and enol-forms. Unless
otherwise stated a reference to a particular compound includes all such isomeric forms,
including racemic and other mixtures thereof. Where appropriate such isomers can be
separated from their mixtures by the application or adaptation of known methods (e.g.
chromatographic techniques and recrystallisation techniques). Where appropriate such
isomers can be prepared by the application of adaptation of known methods (e.g.

asymmetric synthesis).
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46 di met hyl formam de at a tenperature of 0OC to 150C in
the presence of a base such as potassi um carbonate.
waypsaad7by, the reaction is carried out where RT/€B2008/001171

brom de, R61 is B(OH)2or 4,45,5- 5tetranethyl-[I

, 3, 2] di oxabor ol ane and R66,is CO2Me or CONHR6 where R6

is as defined in formul a %’) and the reaction is

carried out in N, N-dinethylformam de at 95C in the

presence of potassium carbonate and either

tetraki s(tri phenyl phosphi ne) palladi un(0) or

1,1-bis(di-tert-butyl phosphi no)ferrocene palladi um

di chl oride (Pd-118). 10Schene 1 Step ii) A conpound of

formula (11) may be prepared b trea_tingt_a compound of .
The skilled pafsan wilfecapise ﬁlagﬂsmf@mmu s ¢fdhedvantiermanks Bispafed, in

| eavi h hal i i inert sal
nowniniariigh TP (BB 6T HRY S T b B PEarsaPerBl ARt st
the melfdisthak an YBichiHioped bithe rsgﬁﬁééi@sf doinpoihbs efifoﬂﬁtllaé\ﬂil.er e

T 1s i1odide, bromde or c Iorhde, t he base is sodium
hydride, potassium carbonate gQr cesium carbonate and
the reaction is carpied B j , N-di et hyl f or mam de
or 1l-nethylpyrrolidine at 60 }. 2Qpchene 1 Step iii)
A compound of RRQr my deinMjis a | eaving
group such as a hali dg br exanplie brBni de or i odi de)
or an sul fonake/ﬂster ¥ exanplea trifluoronethane
sul fonate) or ‘an -| onatreréster or boronic acid, nmay
be prepared by treging a conpound of formula (V)
25w th a conpound of fornmula RI- as described in
scheme 1 step ii). Typicaldy, the reaction is carried
out where T is iodide, bromde or chloride, Wis a

A combeand ofgomusal (1), sualphasnacehtitaligeccémable salbiiiesedirwhgreia Ry R,
i odi de and the base is sodi um

3 ¢ ) hydri de, t assi um
R®, RGBT IR RRad e geereiia el saned S1aike RIRGATPE BY r4ing & compound

gANC) b 1N SBINs330d i # ' ' :
ot o LD R A TR s gyt 0
and REGIRRHMxPlc dcf 6 derlvitive tBieoR avitarapnaniad obforinulatii) ngherein
compound of forrmula (VII) with 5a conpound of fornula

R® is ge\Argviowsly @¢fineRdr farmula (Neavi ng group as a halide (for
exanpl e R®

H,NR®
(1)

A suitable reactive derivative of a carboxylic acid of the formula (ll) is, for example, an acyl

halide, for example an acyl chloride formed by the reaction of the acid and an inorganic
acid chioride, for example thionyl chloride; a mixed anhydride, for example an anhydride

formed by the reaction of the acid and a chloroformate such as isobutyl chloroformate; an
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brom de or iodide) or an sulfonate ester (for exanple
a trifluoronethane sulfonate) or a boronate ester or
whorsnerenci d usi ng the net hod described in schemsB008/001171

step (i). Typically, the reaction is carried out where

Wis bromde, R61 is B(G—I) or 4,4,5,5-

10t etranet hyl41, 3, 2] di oxa rolane and R6 is CO2Me or

CONHR6, wherein R6 is as defined in forrmula (1), and

t he reacti on is carried out in N, N-dinethylformam de
oo, B3 | Dot B SRR 1R R SERRALE st et

for exatnple bm sétd fdneed b uta/ﬂeabmrﬂﬂtmmacfm mtbagymenpladuchdsum
di chloride (Pd-118). 15Conpounds of fornula (V)
pentafiuhropbemol REith as estebeichrastpeniasiteiopbenyb iflopioacetatedor vwﬁ'yan

BTN s mc s o e
amide HB0BAY ek syl St B e 7. Wi0s073180.

W05014550 or W0368747. Cbnpounds of formula RIT are
commercially avail able or are prepared by known

Typlcaﬁmém@arbﬁ@ﬁrp@pldn@pwwstedAJ edAsid Gharide by Hﬁme&\t le oxay!

oo B3EBAEL FR By STBRg St Pk Boldheshly 35,20
dlchlor@ﬁ'fe‘tﬁlﬁﬁ 'TgpfcgﬂMeaa&d khléﬂ‘tﬂs Mheh tPedt QPN heHNIHB irbale ihert
as a f'or exanpl e brom de or iodide).

solven2 Siic dsl dl(:h!ﬁ)rorr%an'éylp ireapregencelog agonehuciebphilc base such as N, N-
activated by conversion to the acid chloride by
diisopropgtiaming t h oxal yl chloride in an inert sol vent
such as dichl oronmet hane. Typically, the acid chloride
is then treated with an inorganic azide such as sodi um

In the 84dc0RhdrB REPisi edrbos§/ Nt ¥stBE sisohCdd d@®ethy! ester, the reaction with an
5t et rahydrofuran/water. Typically, the

aminerof formakeg@iyenay ke cariisdhputon thespresencead adurignard reagentdn ﬁn inert
sol.vent such as d| chl orobe e at 170 A co ound.

solverf.o PRRIPENYISW 19 MARY! F5EeAT B 3% piGReEe ﬁﬁﬁ’&’[ﬁ#’é{ gnes'um

nas shown in scherre 3, wherein R1, R3 and
bromnc%’»‘b%‘ﬂr ﬁ’(jdaf%l ned in fornmula (1) or are protected

A compound of formula (1I) may be prepared as shown in scheme 1 below, wherein R',
R2 R® R* R%°and R’ are as previously defined in formuia (1), W is a leaving group such as
a halide (for example bromide or iodide) or an sulfonate ester (for example a
trifluoromethane sulfonate) or an boronate ester or boronic acid and R® is a carboxylic
acid or derivative thereof. Suitable derivatives of the carboxylic acid R*® include a C4-Cs
alkyl ester such as a methyl ester or an amide such that R is equivalent to CONHR®

where R® is as previously defined in formula (i).
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i oderivatives thereof, R2 is Hand Wis a | eaving

group such as a halide, for exanple chloride, brom de
W@R00SaL76%. (XI') Scheme 3 15Schene 3 step PYT/GB008001171

an inert solvent, such as toluene, at a tenperature of

-30C to 100C. Typically, t reaction is. carried out

usi ng acetyl chloride in atetone at 25C. Schene 3 step

ii) 5 A compound of forrmula (XI) nay be prepared by

treating a conpound of formula (X) with an am ne of

fornula H2NR1, an inertRsolvent at a tenperature of

-20C to 150C. Typi R3 the reaction is carried outpgs

i p®toluene/ acetic ac reflux. ioSchene 3 sg{ep

|||) Aco\gpound of fo A (K1) may be prﬁpare =

M of forf la (XI) By treatneng

) agent, such as \l’lj thiumtriet

rt Sorvent, Ssuch as rerrahydro%
npggat ure bet V\Bensmomﬂﬁala;atélyiiooc f ol | oWeg
1tr tment with an q such as trifluor
acid. Typically, the actlon is carried olt Wlt{\/)
sodi um bor ohydride in d| chl or onet hane/ met hanol 25C,
fol|l 3¥@dby treatment with cHC .

2

!? Base Step ii)
iy RTT i) Base
s iy R'T
R
R4
R51 REO
)

Transition metal catalyst

Step iv)

()

Scheme 1

Scheme 1, step i)

A compound of formula (IV) may be prepared by treating a compound of formula V),
wherein Wis a leaving group such as a halide (for example bromide or iodide) or an
sulfonate ester (for example a trifluoromethane sulfonate) or an boronate ester or boronic
acid, with a compound of formula (V1), wherein R™ is a carboxylic acid or protected
derivative thereof and R* is a leaving group such as a halide (for example bromide or
iodide) or an sulfonate ester (for example a trifluoromethane sulfonate) or an boronate
ester or boronic acid. The reaction may be carried out in the presence of a transition
metal catalyst such as tetrakis(triphenylphosphine)palladium(0) or 1,1-bis(di-tert-

butylphosphino)ferrocene palladium dichloride (Pd-118) in an inert solvent such as N,N-
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Am nes of fornmula H2NR1 are commercially avail abl e or
are prepared by known 20experinental nethods. A

waeomgaeatds of forrmula (I X) nay be prepared as sPOWGBROVS/001171
Schenme 4, wherein R3is Hor Cl1-C6 alkyl, R7 is as
previ ously defined in for%%u a (1) and WIS a | eaving
group such as a halide exanpl e chl oride, brom de
or iodide. WD 2008/122765PCT/ GBZOOS/ 001171 50 Step O
OH (XV) Step ii)

dimethylformamide at a temperature of 0°C to 150°C in the presence of a base such as

potassium carbonate.

Typically, the reaction is carried out where W is bromide, R5' is B(OH), or 4,4,5,5-
tetramethyl-[1,3,2]dioxaborolane and R* is CO,Me or CONHR® where R® is as defined in
formula (1) and the reaction is carried out in N, N-dimethylformamide at 95°C in the
presence of potassium carbonate and either tetrakis(triphenylphosphine) palladium(0) or

1,1-bis(di-tert-butylphosphino)ferrocene palladium dichloride (Pd-118).
Scheme 1 Step ii)

A compound of formula (il) may be prepared by treating a compound of formula (IV) with a
compound of formula R'T wherein T is a leaving group such as halide, in an inert solvent

in the presence of a base at a temperature of —20°C to 150°C.

Typically, the reaction is carried out where T is iodide, bromide or chloride, the base is
sodium hydride, potassium carbonate or cesium carbonate and the reaction is carried out

in N, N-dimethylformamide or 1-methylpyrrolidine at 60-80°C.
Scheme 1 Step iii)

A compound of formula (Vi) wherein W is a leaving group such as a halide (for example
bromide or iodide) or an sulfonate ester (for example a trifluoromethane sulfonate) or an
boronate ester or boronic acid, may be prepared by treating a compound of formula (V)

with a compound of formula R'T as described in scheme 1 step ii).

Typically, the reaction is carried out where T is iodide, bromide or chloride, Wis a leaving
group such as a halide, for example bromide or iodide and the base is sodium hydride,
potassium carbonate or cesium carbonate and the reaction is carried out in N, N-

dimethylformamide or 1-methylpyrrolidine at 60-80°C.
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Schenme 4 Schenme 4 step i) 5 A conpound of fornula
(I'X), wherein R3is H may be prepared by treating a
wa@eomgaeatds of forrmula (XI11) with a conpound of PEDGBRE/001171
(XI'V), wherein R52 is Cl1-05 al kyl (such as nethyl or
ethyl) or a benzyl group, 4ri7n the presence of a base
such as potassi um et hoxi de,” followed by treatnent with
an organic or inorganic peroxide such as
t-butyl hydrogen 10 peroxide in the presence of a base
such as sodi um hydroxide in an inert solvent such as
nmet hanol at a tenperature between 0C and 150C.
Schemypistgp vy, the reaction is carried out with diethyl
oxal ate and sodi um et hoxi de in toluene at 0C to 25C
foll owed by treatnent with hydrogen peroxi de and
otassj_um h oxi de i n nethanol .at 50-65C. . WO .
A comBRusl ST FRas B PRTEH P TR 2 SRBBRNE Biformal wit
= complifly R OPEBERATT S B i nops b
bromidebér ibdidé)lor G salflsydte estac (forexampldy lrifluioradtdiydne ufonate) or a
benzyl, in the presence of a base such as sodi um,
bOfO”ﬁ?@ﬁE/e@ 81 berpaicacklosing the meihgddessiiberd inscheppdrsten §)-
brom de, followed by a decarboxyl ation reaction.
Typically, the decarboxylation 5is carried out in cHC
Typiceﬁl& #hEeTddbion is carridePORUHAS WO bhGHhial! B8 (BIOH), br¥ll4l 5 5-
(XI'V) (XV) and (XVI) are conmercially available or are
tetrambeyi-Hp3i2jebxbyorklaaamnd Ritisi GRuMeadr G@NREGsvhaBeimRiusds defined
] formula (1) may be converted into other conpounds of
in formya fh;12pd %lpg rqgg]qu{bls IEABIRA Xk @ﬁl,@{-qhmethy{fme]n)lde at 95°C in the

Il ) . LI .
reseh My Klga ST Bof S QYA G R 8 B8 B ) o
1,1-bis(HCR At HIEpRIR oS sdahe phkriium vichRrigemen 1 &d into
' 'i(orrpouno@5 of fo?)(r’;éﬁrlra (X\F}I II)I, V\,Iher(re'i nl(‘gRSG@i S an am ne
or heterocyclylal kyl. The reaction is carried out in

Comph@%ﬁ%??feg]n%egﬁi\yﬁe%%ﬁ?s: %b?rwggt%re%geé%g Llé%}c}%id, .may be
prepalddPisSddsbAMLITR A itk FLYsie SUSRNDbIe %@%géé’@v@obé‘l 4482,

presence of a base such as potassium carbonate.
WO063uBL5d) IVeOasn 10 33,1 WOlog de488omatdna 1009 16 Ve06140n0i J. ®led.
sui tably activated heter ocgcléfl al kyl s incl ude
Chemq 2006, 495531 WQRRMBRAYAHYOB537318P MNROEP b hR-o2 WOB3ER74T h
Comp)égrﬁé)s_ &romid QI“ngeléommercially available or are prepared by known

experimental methods.

A compound of formula (V) may be prepared from a compound of formula (VIII) as shown
in scheme 2, wherein R?, R® and R’ are as previously defined in formula (I) and Wis a

leaving group such as a halide (for example bromide or iodide).

1. Activate Acid
2. Metal azide
3. Heat

(Vi)

Scheme 2
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10carboxylic acid, tert-butyl ester (prepared as
described in Tetrahedron Lett., 2000, 41, 3705. Double
whoeovdg2i765 structure (XVII1) nmay optionally thePCheB2008/001171

reduced by treatnent with hydrogen in the presence of

a transition netal catal ) such a pal |l adi um on

carbon. 53 A conpound of Tornmula (XXV) wherein where

R171: 22, R4, R5, R7, R16 andRl7 are as defined in

formula (1), R2Ris Hand R5 is a carboxylic acid or

derivative thereof may be prepared as shown in schene

6. Suitable derivatives of the carboxylic acid R5
Typicallfahel déid AVl isCativdtsy by eshversisnththasicial oeiriby loy eégtiient with

an am de such that R5 is equivalent to CONHR6 where R8
oxalyl §h|grl%lncp@fm¢fégoly¢nt\sg¢hm$ g{lcblpyom@bmﬂ@sogﬂb phe gcig\chloride is

ound af for IS
then &R aerg ot Peds SHaabs RGTUR GRS 2 abineksalyeahrd a5
tetrah;}o%#hija)wé’f@b’ BpidaME R RArhhGEMEntEGERHMisQhr iR ik rfan inert
(XX) by 10 treatnment wth an activating reagent, such
solven&SucﬁCﬁdnchlambgmtrend@t avo@cetyl chloride and a trial kyl
orthof ormate, at tenperatures between 100C and 200C.
The reaction may be carried out in acetic anhydride or

om0 vy S R RS o
in sch%ﬂqe B2QRerekPIC ReARY R7 &afd ddfihedNinCrORRQL 0§l opérefﬁ%@?’clsé\

I'l) may be prepared by treating a compound o
denvaﬁmsrthérao'( RRXii§ Hwaintl iV &na quieg gsouprmicy @siachalidé, doiseampdes
phuric acid or hydrochloric acid in water or an
Chlo”dﬁ EWF?Er'@GP@ent at tenperatures of 80C to 200C.
Typi ca}ly t ; reaction is carried out us ng sul phuric

acidn et hanol at refdiayxy 20 Schegr 6 StepiiiyA
conmpouny ~8f” f oOhlul aD%%(XC} ri&‘ be prepared Dy

reacti 3 con‘&@und Y¢'g Ef‘ XXI 1) ami ne of
forgyl a

KIC-I2R1T. The reaction may be ca k7 usi ng

an aI cohol ag$ a solvent at tenperatures f 50C to

200C. Typigal TpH he reaction is carried Out in
nmet hanodX)ZSat reflux. Scheme 6 step iv)(x)
Step ii)
R'NH,
Step iii)
3
i) Reduction R
if) Acid 'e) w
R1/N RT
O
(Xt (X))

Scheme 3

Scheme 3 step i)

A compound of formula (X) may be prepared from a compound of formula (IX) by

treatment with a dehydrating agent, such as dicyclohexylcarbodiimide or acetic anhydride,
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A conpound of fornula (XXIV) may be prepared by

reacti on of a conpound of formula (XXI'l'l1) wth a
wa@eomgaeatds of forrmula (VI), where R51 i s bor onaP€r/eBr@s/001171

or acid, as described 30for schene 1 stepi). 54

Schenme 6 step v) A con‘pouq? of formula (XXV) may be

prepared froma conpound of formula (XXIV) using the

nmet hod as described for the reaction between conpounds

of formula (I1) and (I11). The carboxylic ester COOR54

in an n‘f@'y sdivdnt LR aEY&iﬁéHé/ %?Q ténQpéerﬁrééYrJ?S@W kd focRel chyBikally, the

treatment with aci d base. Typically the eSter is
reactidmyiél carrigd edt lusimgwgcéyjdhlmnd@ym«excméatlzlﬁ%ret hanol at 50C
then the acid reacted with the am ne HNR1L6R17 in the
presence of 047- azabenzotriazol-1-y1)-N, N, N,
nmet hyl ur oni um hexaf | uor ophosphat e (HATU) and
SChe"ﬁ’3 e& ?sopropyl et hyl ami ne in tetrahydrofuran. 55
R5R' (VI) Transition netal catalyst Step iv)

A compound of formula (XI) may be prepared by treating a compound of formula (X) with
an amine of formula H,NR', an inert solvent at a temperature of —20°C to 150°C.

Typically, the reaction is carried out in toluene/ acetic acid at reflux.

Scheme 3 step iii)

A compound of formula (XI) may be prepared from a compound of formula (XI) by
treatment with a reducing agent, such as lithium triethylborohydride, in an inert solvent,
such as tetrahydrofuran, at a temperature between —100°C and 100°C followed by
treatment with an acid, such as trifluoroacetic acid. Typically, the reaction is carried out

with sodium borohydride in dichloromethane/methanol at 25°C, followed by treatment with

_ cHCI.

Amines of formula H;NR' are commercially available or are prepared by known

experimental methods.

A compound of formula (IX) may be prepared as shown in Scheme 4, wherein R%is H or
C,-Cs alkyl, R” is as previously defined in formula (I) and W is a leaving group such as a

halide, for example chloride, bromide or iodide.



Scheme 6 Conpounds of fornula (XX) nmay be prepared as

described in schene 4. A conpound of formula (XXVIII)
wob@sarateRl, R23 R4, -5, 1-{ R7, R16 and R17 aP€Tr/682008/001171

defined in fornula (1), R5 is a carboxylic acid or

derivative thereof may be grepared as shown in 56

scheme 7. Suitable derivat?ves of the car boxylic acid

R5 include a Cl1-C6 al kyl ester such as a nethyl ester

or an am de such that R5 is equival ent to CONHR6 where

R6 is as defined in fofRth (1). 5Schene 7, step i) A

conpound of formula (1V) where R3 is H may be prepared

by reaction of a conpound of f@®%ula (V) where R3 is H

and Wis a | eavi ng,grlga:ﬁ ( uch('je\s brom de or i odide)

with a conpound of ¥ or where R51 is_boromate
ester orpgacid, using the net dggggcri bed fBk _schefe 1
Sf\ep i) // 10 Schene 7, shageii conpound of
M My be prepar ed—F+rema——corpoend of fqu a_(JR)
is H by figf Stpefsxaettasg a for mani d¥ such ak
wiN, Ndi net hyl f or mam de or N-phenyl -N- net hyl f or .l/~
vvitg 'ﬂg activating agent such as phosphorous
oxy )t(ﬂ ride or oxalyl 15 chloride in a solvent &) a
tenperature of -20 to 80C followed by treatnment with a
conpound of forrmula (1V) atCua te
f erably the reactiopi®carried out with
- hosphor oys oxychloride in
f or mani de en HBated at 80C in the

sepeeof (1V). 20Scheme 7, s RTi) A conpound of

f'ormul a I'l) may be preparedyfr

2 compound of
formula (V) where R3 is H usi ng tﬁe |)nsthod descri bed
for ggheme 7 step ii). ii) heat

Step ii)
Scheme 4

Scheme 4 step i)

A compound of formula (IX), wherein R® is H, may be prepared by treating a compound of
formula (X1l1) with a compound of formula (XIV), wherein R* is C4-Cs alkyl (such as
methy! or ethyl) or a benzyl group, in the presence of a base such as potassium ethoxide,
followed by treatment with an organic or inorganic peroxide such as t-butylhydrogen
peroxide in the presence of a base such as sodium hydroxide in an inert solvent such as
methanol at a temperature between 0°C and 150°C. Typically, the reaction is carried out
with diethyl oxalate and sodium methoxide in toluene at 0°C to 25°C followed by treatment

with hydrogen peroxide and potassium hydroxide in methanol at 50-65°C.

Scheme 4 step ii)
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Schenme 7, step iv) A conpound of formula (XXVI) may

be prepared by reaction of a conpound of formnula
wQ@s{ox(4763 ) with a conpound of formula (VI) usPOmyGBR@®S/001171

nmet hod as described for scheme 1 step i) Schene 7,

step v) A conpound of forgtla (XXVI11) may be prepared
by a reductive am nation action between conpounds of
formula (XXVI) and HNR1L6R17. The reductive am nation

is carried 30 out in the presence of suitable reducing

mconfHot DRG] R SHPRO AN o SO o omua

with a GSthdung @f Vcﬁﬁi,llaﬁ(bl(&ﬁm %eréﬂ{ R&noC,- C@tahk@r(@hcfoas methy! or ethyl) or
di chl oronet hane either alone or in conbination with

benzylgoéhe presenas, of Rysisesurly as Bedivmdydiidsm ané acPPeieptalyat such as

copperd) BBREL ¢ e S bis gesitadiate %%éﬁ by Nkl Ao YREAR L ation
is carrieQ B8 i 2AIEP 3t Rk, GB2008/ 001171 58

Compounds of formula (XI1), (XIil), (XIV) (XV) and (XVI) are commercially available or are

prepared by known experimental methods.

Compounds of formula (I) may be converted into other compounds of formula (I) using

known chemistry.



A compound of fornula (XXX) wherein Rl, R2, R4, R5,
R7,-16 K and R17 are as described in formula (lI) and
w®aooane27as descri bed above, nay be prepared aspcirarR008/001171

schenme 8. R6R5 R5Step i) a) Transition Metal
Catal yst b) RleRL17NH (>§XX) Schenme 8 5 Schene 8,
step i) 2

aryl
or heteroaryl

(XVI)

aryl
or heteroaryl

(XVIII)

Scheme 5

For example, as shown in scheme 5, compounds of formula (XVII) wherein R*is a halide
such as bromide or chloride may be converted into compounds of formula (XVIII), wherein

s R®is an amine or heterocyclylalkyl. The reaction is carried out in the presence of a
suitable amine or activated heterocyclylalkyl group in the presence of a transition metal
catalyst such as Pd(dppf).Cl. in the presence of a base such as potassium carbonate.
Suitable amines include N-methyl-piperazine, while suitably activated heterocyclylalkyls
include 4-(4,4,5,5-tetramethyl-[1,3,2]-dioxaborolan-2-yl)-3,6-dihydro-2H-pyridine-1-

10 carboxylic acid, tert-butyl ester (prepared as described in Tetrahedron.Lett.., 2000, 41,
3705. Double bonds in structure (XVIil) may optionally then be reduced by treatment with

hydrogen in the presence of a transition metal catalyst such a palladium on carbon.
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A compound of formula (XXl X) wherein Wis a |eaving

group such as a halide (for exanple brom de or iodide)
woyshe27ps epared by el ectrophilic substituti onPOf/Ga2008/001171

conmpound of formula (IV) where R3 is H The

el ectrophilic substituti og is carried out with a

sui tabl e 10source of el ec ?ophilic hal ogen such as

brom ne, iodine, N bronosuccinimde, N

i odosucci ni m de HOBr or iodine nonochloride. Usually

A comgcghn%cdfqor%‘iaa{)@fa})_}z\i/h%réiﬁ Q{NeFeelq1 I§if‘ﬂ7', I§§ W,elﬁmaﬁd ‘Hﬁé} iag%efined
r-acetic actd. "Typically the reacti'on’is carried out
in formeM)e RYYs! 15 afll RUS iaN@rduxpig 4 bindedivefiecth@ebfimay be @edpared as
tenperature. 15Schene 8, step ii) A conpound of

shownfimschenze §.)80kablererivatives op theerdrsaxylin 2cid Bijoelude a1C+-Co alkyl
formula (XXIX) by treatin it | 1ylic alc LB the
ester P8 AdEC B Saler PLAR TS S DL R bt upleBt SR INHR? wher® re

. j b - but yl phosphi no) f errocene pal | adi um
Isangﬁ%%@&(?r e f%-llS) under an inert atnosphere and in

an inert solvent such as N, N-dinethylformm de at
tenperatures between 0C and 150C, followed by an
Scheme sfepi) r educti ve anmination. The reductive amni nation

iS u 1y c {ed out_h he addi tion_of i tabhl.e
A compnibotdpmiys REFLSRaieus i Gt AV itsenag ag el 4 88HRas
group SR YLFAARERP RIS M be HESHrEATb PESHEEUNBRE Rl B1X) by
or sodi um borohydride. Typically the reaction is
treatmeatrwitreah activatimg fdabyeti smthiad doeticranfiydiede st acgtyl chloride and a

' 1,1-bis(di-tert-butyl phosphi no%f errocene_pal | adi um
trialkylrieiosmpiee af temperagyregietren 186G 808 A0 &ud he rsistiof may be

carriecgﬁ%ﬂﬁlg ggﬁt{%’%ﬁﬁéﬁm éaoésllag\éﬁ%gplg%ng. @glcijcltaﬂﬂf{e%act%nﬁy c':ér?igb But

using &ﬁﬁe?l‘éﬁbﬂ%&‘f’@ﬂﬁél@%éééii@ anhfdraddgd20) Am nes of fornula
HNR16R17 are conmercially avail able or are prepared by
known experinmental nmethods. In a further aspect the

Schenpe @staptil) i nventi on provides a process for the
preparation of a 15conpound of fornmula (lI), or a

A compBandTBOiB kIS BXXIY) AL B briphedd tlealifg Alcomipdand bfosdia (XXI)
by (a) reacting a conpound of formula (I11): RS (11)

with anjaguedus iRIrgame aciRduch akaylpREiceanitRar hydeochiprigetidie watey or an

f | | d RS i i i d . ,
stcondigRaf edmArutee s SEBEE itk Bacin oo
using %@Flﬁﬂgﬂc\?ﬁd in7Rdhithiabredm ne of formula (111) H2NR6

erein I's as defined formula (1), in an
i nert solvent (e.g. dichloronethane or
t et rahydrofuran); or

Scheme 6 step iii)
A compound of formula (XXIII) may be prepared by reacting a compound of formula (XXII)
with an amine of formula NH,R'. The reaction may be carried out using an aicohol as a

solvent at temperatures of 50°C to 200°C. Typically the reaction is carried out in methanol

at reflux.

Scheme 6 step iv)
A compound of formula (XXIV) may be prepared by reaction of a compound of formula

(XXH1) with a compound of formula (VI), where R* is boronate ester or acid, as described
for scheme 1 step i).



60 (b) when R3 is CH2NRL6R17, reacting a conpound of
formula (XXXI') wherein Rl, R2, R4, R5, R6 andR7 are as
waledosnedes n formula (1) (XXXI') 5with an am Per/aB2008/001171

formul a HNRL6R17, wherein R16 and R17 are as defined

in formula (1), in the prt%gence of a suitable reducing
agent (e.g. sodiumtriacet’oxyborohydride) in an inert

sol vent (e.g. dichloromethane); and optionally after

(a (b) converting the conpound obtained to a

SChe”ﬁI‘éﬁtﬁﬁé’éutl cally acceptable salt or N-oxide of the

A comﬁc‘iﬁl%locht"1‘(‘5#ml.|1e§)£1 RV)\hay b@Bre%E@d&EBn@b %Gm%uﬁch@rsfarn&hé ke) using
he art t in the processes of rese

the methRpkaR de5Aie Ph I rEEFon RMAFoTEh BRSNS EHORE Y B ). The

carbox?@(! Qﬁéb’ EOGHT RiqyGirst! &Cﬁﬁﬁfb@éé@lﬁfé&hé '&aﬂbbﬁylﬁtaﬁ\id byﬂ &eatment with
nts or intérmedi ate conp

acid Obpé%%ctTéH'C@V thecrsiRitip dyd@ah@@sysmﬁh%@'um mdw@'ﬁdm?@ﬁnm at

50°C Hent e cRIPQEAGASH Okitd ah&Ubmine! HNFESR T ninokhee paésehce of O-(7-
certain 15 stage the renoval of one or nore protecting

azabeggadigzel-17h&V, prbiNtetiaretaieropispy o*n@@flwﬁpfeﬁsphafﬁct(nwy) and
3 otective Goups in Organic
N,Ndn%}%ﬁ#éﬁilg#@ja%én@'tgﬁg%ydg%furp W Geene and P.G M Wits,
W ey-Interscience (1991) and 'Protecti ng G oups',
P.J. Kocienski, Georg Thiene Verlag (1994). 20 The
conmpounds of the invention have activity as
pharmaceuticals, in particular as p38 ki nase
i nhibitors. Diseases and conditions which may be
treated with the conpounds include: WO
2008/ 122765PCT/ GB2008/ 001171



61 1. respiratoty tract: obstructive diseases of the

ai rways including: asthma, including bronchial,
wa@bkeosngi7zes intrinsic, extrinsic, exercise-induB€miGB2008/001171

drug-i nduced (including aspirin and NSAI D-i nduced) and

dust-i nduced asthma, both intermttent and persistent

and of all severities, and®other causes of ai rway

hyper - r esponsi veness; chroni c obstructive 5pul nonary

di sease (COPD); bronchitis, including infectious and

eqsi nophldic bronchitis; enphyse '

ti ,

cy Qrosi s; sgfp¢ dosis; fa ng and
rel [ di $¥hses; %gggrsensitivit; Funofi ti s; | ung
fil , 1 ncl udi-rg—eryptegeni c ' al veolitis,

Wdi opat hiyc interstitial pneunoWas, ™~ fi
conpl i caling anti-neopl astic therapy,apt chronic

i nf ect 0N, Gthcl udi ng tubercul osis ddOasPelyi | | osi s
andoother fungal infections; 10conplications of |ung
transpl antati on; vasculitic and thronbotic di sorders
of the lung vascul ature, and pul nonary| figpdit ensi on;
antitussive activity including treatnegnt of chronic
cough Q§sociated with inflammtory and secretory

condi tijpns of the airways, and iﬁ$rogen'c cough; acute
Rve 12 hiniti@ iﬁpluding r hi\pit i silpedi canent osa,
d v pt or rhini T%; per enni al

i ni ti sSTncluding rhini pasa (hay

. naBal pol ypsts: acutw vi iThf etk on

i ncl uding the common cold, and infectigy due to

respi at or syncytial virus, influenz@, cordhavi r us

(i n€™ti ng” SARS) " and adenovirus; 2. bongx@nd j oints:
arthritides associated with or including
ostdoarthritis/osteoarthrosis, both primry and
secondaryf¥o, for exanple, congenital hip dysplasia;

cervigial apd lunbar spondylitis, and | ow back and neck
pai n; rhy ptoid arthritis and Still's di sease;
20s€er oneg e spondyl oart hropat hi es i ncl udi ng

ankyrd'sT ng-Spordyl itis, psoriatic arthritis, reactive

arthriti $VBnd undi fferenti ated spondart hr opat hy;

sept [Teanaitibinmrietdl satalipst ot her i nfection-rel at ed

artpratQ&%%ﬂand bone disorders such as tubercul osis,
otts' disease and Poncet's syndrone; acute

i ncl udi ng
and chronic gsystal -induced synovitis including urd

h pyrophosphat e deposi kitgHindi Sepsear?

c | upl&eeiyt hemat ogus, X £
tissue diseasgﬁﬁgﬁh undiRFEreH i atEck

tissue disease; inflammatory gyopathies

i i@l udi ng dernnatonnyositits and pol ynmyositis;

pol ymal gi a rheumatica; juvenile arthritis including

i dicogey hic inflammatory arthritides of whapeMer | oint
di stribution and 30asso%%ﬁ%ed syndrones, and rheumatic

fever and its systemc Me&ations; vasculitides 62
including giant cell arteritis, Takayasu's arteritis,
urg- Strauss_syndrone, polyarteritis nodosa,

Ch ,
Compepupdpeidapnda KEfhmpY Be Prgpare epgubad N SPREE 4ssoci at ed

with viral infection, hypersensitivity reactions,
cryogl obul i ns nd par apr i,ns, l.ow, bagck 1] .
A com%p?/“n io‘glfgrmlula {XXVIIT) Sheral F%t, ?QIZ, R* RS, \Il?v7, 156 508 B re as defined in

formula (1), R® is a carboxylic acid or derivative thereof may be prepared as shown in
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20

25

30

Medi terranean fever, Mickle-Wlls syndrone, and
Fam | i al Hi bernian Fever, Kikuchi 5disease;
waleawgARatdsiced art hal gi as, tendonititides, and PCT/GB2008/001171
nmyopat hi es; 3. pain and connective tissue renodelling
of mnuscul oskel etal disorders due to injury [for

exanpl e sports injury] or “di sease: arthritides (for
exanpl e rheumatoid arthritis, osteoarthritis, gout or

crystal arthropathy), other joint .disease (sych as
schemat b abririvar & e ghenit PR Ry ebRBer BrrtindlNiLester sueh
as a héthjit eAS0ENEHK Bi@ such @it Reemaqlivdley 161 CBRERC (WHeed R® is as
~i.0as ostepporosis, Paget's disease or osteonecrosis),
defined i) WEAYAAY tits, scleroderma, mixed connective tissue
di sorder, spondyl oarthropathies or periodontal disease
n%§UCh a$ periodontitis); 4. skin: psoriasis, atopic
Schenief R ¥i s, contact dermatitis or other eczematous
A cow@@ﬂﬁ?&ﬁ&ﬁﬁula ﬁv? mgkea%%xé-m {m@g Héymiep_s?emsy téag‘tiw ﬁf a compound of
reactions; 0- ! otodermatitis; seborrhoeic .
formulage hats 5 il 13 o8 st surd &5 HoBHerrdpdifiskwith 2
compdun@hte forstlaeVPSusere R bisRpdHatestoySrdRidTasig g iy @BHod Mescribed
skin sarcoid, discoid |upus erythenmatosus, penphigus,

for schemmhs§8id, epi dernol ysis bull osa, urticari a,
angi oedema, vasculitides, toxic erythemas, cutaneous

eosi nophi | i as, al opecia areata, nale-pattern bal dness,
SChe"%?/\zestte‘gmsyndr ome, Weber- Christian syndrone, erythema

A conipalihd bbforulaqEXMYI iy Be plhspafed fibra et ¢argpamd of formula (IV) where

s . hon-infective; 20panniculitis; neous. | onmas
R® is BORY B FReiiSeR TR S, s o RN Pt PR Ee e pghgmy -
methyiotiganhioel ugtiendaﬂ isRavatRGSadent |sudh g Mos;adprdufx ®x@EhIPideo s oxalyl
.D. . Beyes: epharitis; conj.ungiivitis, |ncludln .
chlorigs rE AT i 5 dPHRR P igrad I aPuin seloient B Hiprpent, witn
compa@utdedsfi formala c(gpoataeltémperaweé of S?Itc M@D?ﬂ).diﬂréﬁ_erablyd the reaction is
_aut oir , .degenerative or .in nmat or sqQr der, .
carried 1 i R HET R Sht oo b paingae o WEv-ametny
formasnjdast tP@ thed logaitddhatl SO°PC iirsthesaesmce o8(1'g). 25i nf ecti ons
including viral , fungal, and bacterial; 6.
gastrointestinal tract: glossitis, gingivitis,
Schemeljsidoiijitis; oesophagitis, including reflux;
eosi nophi | i g-enteritis, .mastocytosi ohn'
A corfibBh 3 Rrpls RV fisbike b e 4BET po@pging pLoTRlE & where
R®is wsiay ithe method wiestrikeeddoi schemel7 step i) sease, irritable
Sch boxyeét ?c,%(,zdr ome, and food-related allergies which may
*Have®'® cts renote fromthe gut (for exanple

A conmpayindiafidormuia (XXVI$ nay 139 ee=pareal) by réa€tion of a compound of formula
ooV SPREF R SRR AR iyl SR8, r e s
). fibrosis and cirrhosis of the liver; cholecystitis;
Schaggg?gggbjtis, both acute and chroni c;

A compound of formula (XXVIl) may be prepared by a reductive amination reaction
between compounds of formula (XXVI) and HNR™R". The reductive amination is carried
out in the presence of suitable reducing agent such as sodium cyanoborohydride, sodium
triacetoxyborohydride or sodium borohydride, in a polar solvent such as methanol, ethanol
or dichloromethane either alone or in combination with acetic acid. Typically the reaction
is carried out using sodium triacetoxyborohydride in dichloromethane at room

temperature.



AR N gt ory _or i nminol ogi cgl conporént | uding R

8. genitourinary: nephritis including interstitial and
gl omerul onephritis; nephrotic syndronme; cystitis

WO p@Baed76y acute and chronic (interstitial) cyBCT/GiB2008/001171

and Hunner's ul cer; 5acute and chronic urethritis,
prostatitis, epldldyn1t|s oophoritis and sal pingitis;
vul vo- vaginitis; Peyronlé's di sease; erectile
dysfunction (both nale and fenale); 9. allograft
rejection: acute and chgonic follow ng, for exanple,
transpl antation of kidRey, heart, liver, lung, bone
marrow, skin or c®&tgealqr fO||OMAng blood transfu5|Qﬁ,
or, chronlc graft verg ost disease; 1010. CNS;

temmrm
i astherii a gr avnsansmsmmewmwalyshr oni ¢ palNr »
ot v ttent or persig 3 whet her ceftral &r
peri pheral origin) |ncI dlng vi sceral paif, headache,

m graine, trigem nal neural gia, atypical faciaﬁ“ﬁain,
joilnt and bone 15pain, pain arising fromcaphcer and
tunor invasion, neuropathic pain syndrones including

di alfden it), post herpetic, and H V-associ at ed| Stepii)
nerIPBRRIBITEECK neur osar coi dosi s: central and| pélsmgretasti
nerivous system conplications of mal i gnant, infectious
or |aut oi mmune processes; 11. ot her auto-inmmne and
al Ifer gi ¢ di sordergiin udlng Hashi noto's th r0|d|t|s

3' 20di sease, Af bn' s di sease, di abetes R®
Itus, idiopathij arhgcyt opaeni cypurgur gl
phi |l jw fasdtitis, hyper-1gE syndrofe
ol ipid synQane 12. ot hegk_dis

acqllii red Rnmune def i.cien ndr ome {ANDS
Sez@ry syndrone, @HﬂmﬁéW%%éﬂ%Wﬁstlc syndf{ones; R2513.
cardi ovascul ar atheraosgd@yosis, affecting the coronary
aqugﬁrlpheral circulation; pericarditis; aggrdltls
ammat ory and aut o-i rmune cardlonyopath )
i ncl uding nyocardi al sarcoid; ischaem c reperfusion
injuries; endocarditis, vaIvuI|t|s and aortjtis
i ncluding infective (for exanpl e syph|I|t|c) Step v)
vascul i tides; disorders of the proximl and peripheral
veins including phlebitis and thronbosis, in L’%@D
deep vein thronbosis and 30conplications of S
veins; 64 14. oncology: treatnment of conmon cancers
i ncluding prostate, breast, |ung, ovarian, pancreatjsc,
bowel and col on, stomach, skin and br.ai.n tunDrs an
mal i gnanci es affectlng the bone mar R o i n \
| eukaem as) and | ynphoproliferative systefs
Hodgki n's and non- Hodgki n's | ynphonmaR~Npe
prevention and treatnent of 5netastatic d|s=
tunour recurrences, and paraneopl ast RE-Nyper

i %amination

(XXVII)
Scheme 7



15. gastrointestinal tract: Coeliac disease,
proctitis, eosinopilic gastro-enteritis, mastocytosis,
w@e@isn2x6sli sease, ul cerative colitis, m croscopfT/GB2008/001171
colitis, indetermnant colitis, irritable bowel
di sorder, irritable bowel gyndrone, non- i nfl ammat ory
di arrhea, food-rel ated aIP rgi es which have effects
renote fromthe gut, e.g., mgraine, rhinitis and
eczema. 10 Accordingly, the present invention further
i fi 1€ 17 i
A com B O O W R T i ot &1 Who b o et me”
formuld Q) an R ate b eeapiped above, Inmayaroprepared gsesbbwn frngcheme 8.
i nvention pg’ovi des the use of a conpound of fgsmula
(I) asgtloherei nbefore defined, in the manufagture of
i or use in therapy In fyhe c gxty of the
A fication, the termpgdheqjapy”
‘ " ¥ opiiy| axiSeP dunl ess t heraare
'..a gns to the contrary The t ¢ ns aerapeutlc
R an thérapeutlcally shoul d be &Ynsifrued ®lccordi ngly.
20°A further aspect of the |nven&k& prOV|des a met hod
of treaang a di sease state in a suffering
from or at risk of, said disease, mhlcwa 0 [
admnistering to a nannal in need of such’ tFearment a
therapeutically effective anmount dtepd conpeostidn bibtal Catalyst
formula (1) as hereinbefore defined. 25 Thqﬁgﬁgfent
i nvention also provides the use of a co LN
formula (1), (1A, (1B, (10, (1D, (1b), (I1Fs (1G
or (IH as as hereinbefore defined, in the panufacture
of a nedicanent for use in tRERTNeatm™ i
obstructive pul nonary di sease (COPD) (jsuch as
irreversible COPD). 65 The preseﬁt AVS ofl aFSORY
provi des the use of a conpound of fo A
(1B, (19, (ID, (1), (IF, (I@R%rl
her ei nbefore defined, in the manufactue of a
medi canent for use in the treatnent of ast¥i®a. sThe
present invention also provides a conpound of fornmula
(1), (IA, (1B, (10, FemmMePIE), (IF), (1§ or (IH
as hereinbefore defined, for treating chronic
obstructive pul nonary disease (COPD) (such as
e i bl e COPD). The present invention also
SCheméBv%{g@ a conpound of formula (1), (1A), (IB), (10,
A con{plofh)rd of fbEhuyla TRXIXF whetditGyV isra 1ehvihg gouhaueh abethalide (for
defined, for treating asthma. The present i nvention
examplg broraifle oF ivglicgemay bearreraIed Py elestierhilly sURBWHiien of a compound

of forrp?la éw yv&rle\éaeRp%&Igrp% Q{ecqgo%ﬁrﬁé %t%i gpr (%ﬁﬁ%a @.ﬁ with ahsurtable

sourc%f‘ele&%rﬁrhm%lﬂgéh 86éh é&ﬂ?oﬂirﬁé e dimtd I\I—@roﬁro&ﬁéﬁ'ﬁ’ﬂhldwl\lﬂeed
such treatnent an effective 15ampunt of a conpound

rodosmcfcrrﬁmrdrasu-l@Br(dr)rodn(rd: mono¢hi@jde. Us@lly gnl d0)d cqtalgt,is (da@ired such
(Iﬁ% or (I1H) as hereinbefore defined. The g%eseﬂr i
as ferfig gRIptge,0r 3ogHE REIF- SYRiGRIldRe teachehisFantedqut BhPiRyV4s BRisIng
I h whi ch [
bromrhgrﬂ {:grrzlla agpcg) a‘%é;r&h such as man, ich conprises

in need of such

Scheme 8, step ii)
A compound of formula (XXX) may be prepared from a compound of formula (XXIX) by

treating with allylic alcohol in the presence of a transition metal catalyst such as 1,1-



10

15

20

20treatment an effective amount of a conpound of
formula (1), (1A, (1B, (10O, (ID, (1B, (I1F, (109
worooglikd76ms her ei nbef ore defi ned. I n order POT/GBR008/001171

conpound of the invention for the therapeutic
treatnment of a warm bl oodsg_uani mal , such as man, said
ingredient is normally fo | ated in accordance with
25st andard pharmaceutical practice as a pharnaceuti cal
conposition. Therefore in another aspect the present

ol i I t

s - oo RInB 5 pRlt TR Rl 8 R ATBATSL AR e

atmospitdre rad irnad indripobentgebtas (N dimathg Eartranlide admparatyres
diluent or carrier. In a further aspect the present

betwegnp v and 12H CprHQWG‘é§Y an preteredustiye atrm@atwneﬂaﬁ epduetiveof

aminaligin G BSRaRiEer Ut SHTIERO SR e of formula RRNH

and a fé&lﬁﬁg'a%%t WchRs2oBlAT HRASKbERIY, SaeRtRREBXyborohydride or
adj uvant, diluent or carrier. Depending on the node of

sod:uraﬂmdmysmdeatl‘vpmallytthe rqatiomsoaiddoalt irchidigiethydformarhide using

nprise fromO0.05 to 99%w g&gr cent bﬁ? )
1.4- b'ﬁi)(ié'rfgﬁtb}ﬂy'%’Wéﬁh'ag)fefrm?ﬁﬂ@ paltadiusn SGW'O"? grd-&iQAh I 8" G Fehowing

addutloqnnéagggo stoh%gfci%yq%l% 3% dqmraQIoéo gﬁ’lta%%%mg f?cﬁﬁ'lh\é 16R”NH

percen ages ase

and sddﬂirﬁ'trléé@f&?%rbhmlde-ﬁwacﬂﬂéﬁr maceut | Cal COI’TpOSI t | ons Of
this invention may be adm nistered in standard manner
for the disease condition that it is desired to treat,

for exanple 4 opi cal to the lu nd/ or
Amineg;qf @%{W'%HN&% h@eSRIMME C‘B‘fya?" *@%Péﬁ‘reo‘?r%%?gﬁv Kpgn
experi melwh%ttﬁ ion. For 10 these purposes the conpounds of
: I's 1nvention may be fornul ated by nmeans known in the
art into the formof, for exanple, aerosols, dry
powder formulations, tablets, capsules, syrups,
In a fustbatesrsct f@eme@tmvw@em@ﬁs anpnoyewloumemﬁ%pasatlon of a

suspensi ons emul. si ons
comp & RIS ATEAY s O BPheRAELicAl BEsep s sHLoR e BRIRPE b
(mre&ﬁhgsgg uﬁggﬁgHﬁmgr”0|ly sol uti ons or suspensions.
sul tabl e pharmaceuti cal cqgposition of this
invention is one suitable for adm nistration in
unit dosage form forsexa Phe_atabl et or capsul e,
1g of active
Mrnaceutlcw

i ntravenous, s 5 i ntramuscul ar injection.
Each patient nay re(:|ve ROr exanpl e, an intravenous,
subcut aneous or intr@nuscul ar dose of( .0lngke to
100ngke of the compound, for exanple in the range of

wheredh RITO¥eRE R*2RABIKEROAret 3 defindy Ritbirflila éﬂ) Bed R&Basi tion
being adm nistered 1 to 4 tines per . The
carbokylicragiderr@udgerivative thereof (such as a methyl ester or an acid chloride);
with an amine of formula (l11)
HaNR® (i)
wherein R® is as defined formula (1), in an inert solvent (e.g. dichloromethane or

tetrahydrofuran); or



25subcut aneous and i ntranuscul ar dose may be given by
means of a bolus injection. Alternatively the
w0 ndsayEedus dose may be given by continuous i PETIEBOIVS/001171
over a period of tinme. Alternatively each patient wll
receive a daily oral dose, which is approximtely
equivalent to the daily p@QenteraI dose, the
conposition being adm nistered 1 to 4 tines per day
67 Anot her suitable pharmaceutical conposition of this
j ' hegy 1D Ui i I LS b gob i 4
) whef R AR gy 2ol 1 ot SIRUE oA IMESER B 7R
R®, R® e ndrstagrdefiged idoe@m@paunds of the invention when
treating respiratory di seases such as chronic
obstructive pul nonary di sease (COPD) or asthma. \Wen
adnmi ni stered bg®inhal ati on the 5conpounds of fornula

o 500 pg, 0.1 to 50 gg, 0.1 to 40 gg,
to g0 gg, 0.1 to 10 gg, 5 to 10 jig,

R 3 k%? 5to30jig, 5to 20 jig, 5
o 50[jig,~10 to 40 jig 10 to 30 jig, or
1 I%O to ig of act?ve i ngredient. ioln an enbodi nent
R 1 (Intion, there is provided a pharnmaceutica

conposi tion conprising a conpound of the invention as
hePei nbef ore defined, in association with a
pharnacsa@hﬁally accept abl e adj uvant, diluent or
carriery ¥ch is formul ated for inhaled

. adm ni stration.-d3¥%hen adm Ri_stered by inhalation, .
s with an K of Bl TR oRer e o SR areerige Befoftiva (a,i
the prebBfceAsitd é&abl@gécﬁﬂir@”ﬁgeng!(éﬁ.eéo%@ﬂn trihcBtoxibdra dfide) in an inert
propellant and wth or wi thout additional excipients
solvents(eqh dbloetrhethahe); sur f act ants, |ubricants or
stabilisig%cg ents. Suitable propellants include

and 091'596?'%%196 | HPUPTIDG FGRAMRONNd RBtaiRd B Al RiGroatarsirFRily
t propel l ants, or m xtures of
mmeméﬁsg%ﬁ?ﬁ“ﬁ%&%ﬁﬁﬁ%ﬁ%ﬁaﬁg%gferred propellants 20 are P1
10 34a and P227, each of which may be used alone or in
conmbi nation with other propellants and/or surfactant
It will bgragpreaciatechiey these sigileshinghe ag thatt instbe prapgestssofds peesentons
. or, preferably, solutions | sq be enpl oyed, with .
iventighy 6o o=y oL BE FCt A BRTEVAT SOl e kel groups i
the stafg1B5achs & HRIheHaSoRioal al 35 I boRiel S, prgtecting
groupsaclthiug ethe pespaeativntof e contpotinds of fommilila (iR iMagnnwilidhata certain

tgharmaceutically acceptable carrier, in the |ater case
15 stage tBpremapvah§f eng eriBeRe RIPIPPINSIrpUved ehhedirotestiemarst drpretgction of

wnciofl 40T BoG e PH R s G 1 TaE TP, %P Eatn,
T.W. CRedieinCo Rl WUk v%pahlﬂe%cien%(mﬁeéﬁ&‘w@@sﬁdg@ﬁusy, P.J.

nebul i ser and dry powder inhal er devices are we

KocienskipGeo@ithieme derlag ¢1988).such devi ces are avail able. The
invention further relates to conbination therapies
wherei n a conmpound of the

20
The compounds of the invention have activity as pharmaceuticals, in particular as p38
kinase inhibitors. Diseases and conditions which may be treated with the compounds

include:
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5i nvention or a pharmaceutical conposition or
formul ati on conprising a conpound of the invention, is
wadimsnexser ed concurrently or sequentially or BST/&B2008/001171
conbi ned preparation with another therapeutic agent or
agents, for the treatnent ff one or nore of the
conditions listed. 10In pg ticular, for the treatnent
of the inflammatory di seases such as (but not
restricted to) rheumatoid arthritis, osteoarthritis,
J L 0] u
1 rod P ARG bl 1 nE B AR RS EUBIANE ncluing
bronchi2@\@érgil, FRaRR, okiifsic careaisedindaded! tieigiinierti(innlutiag asgirin
conbined with agents |isted bel ow. 15Non-steroi dal
and N%Dflndmﬁhﬂ‘lfh@l@ﬁf*}ﬂcblgé%ﬁ%thmﬁeb@h irdermttertigad peysistent and of all
non- se ect | cl 0- oxygenas
severitER AT GBS R Ry T PE e O Fo Shrol e B Ee y
pulmor{aﬂjﬁlgegs% @crpy Bﬁ)‘ﬁbhl% ShiRRiecBb RPARNESsirtphile bRdHehits;
as’ napr oxen, Iurblprofen f'enoprof en, ketoprofen and
emphybénarnbehiedtasin mpstesibsestd) sacoitesierfarmer’sdongland related
i ndonet haci n, sulindac, azapropazone, pyrazolones such
diseases; hp!h@ﬁ?ﬂ‘%ﬁ)’dfﬁpﬁﬁémo%‘ﬁ%; il fipresis, drlyelingsCryRigpeRin fibrosing

alveohf{z:se ||0E %?rgﬁéaé BQ?LE%”% { gérgag% %ll@éﬁlngegnﬂzﬁe%agktlc therapy

and chPc?H'lc?i?\FBé:h@n ARG ERPIULERXI0R)s, an@Hs b SrgMs¥ie @Ra Beher AlHgRl hfdtfons;
nitric oxide donors (CINODs): glucocorticosteroids

compli¢ativet beiung dranspiattetiad vhscutitbparshthyonavadic disondaranfibhe wng |
i ntravenous, or intra-articular rou

vasculaiea, BB PEIRRNETY NRSriGREAM AETIURSUS asayemriﬂm frpatment of
chronid g? hce{ssgé}gﬂe? %lth%a%ﬂ'ﬁ%tb@s d s%'i:%gcgy REBRGRSR FthhinayR and

preparati ons; ana acer el n,

lai.'rogén||'t,td‘@lgﬁ’r ddutd b cﬁrbﬁlbalﬂhlﬂ@rﬁ:mmgaﬁmh)éaﬁéd’ ©mehtee, dnd
derivatives; and nutritional supplenents such as

vasomgtan clsitisii pegennial Bhe spasw@hallerm ginifipinclyging rhinigs neevesa (hay
relates to, the co atj on ound of t
fover) RS @ RS oA Uro iTEHo8 MHiRy 18 BRI Agnfection due

to resp%%o‘ﬁi'ﬂg Cc?{lal%ugyﬁ@@ngg cfonh%(/ rt%‘(mc(doﬁl‘@ SAREPartPAURH Fus;

on cyt oki ne S|gna I ng pat hways such as
2.  boneHHdgbiptss atritidee aSEIcHitebRItis yisinalnding nsleudnrthng:sﬂ:lspﬂmarthro&s
beta-, and gamma-interferons; insulin-like

gro
both pfieneryoand sasendary tazforgxanmpie, é@rnwpéalﬁgp dyspjasia @r—‘mﬁah@nq jumbar

soncsL o SRR A RSP g

k) bfSarttiriis,
B s

reactivecartpitiso and andifigentiated spmﬂatttjtquthynsapltw @ltbiitig dndl other infection-
nol ecul es (such as etanercept) and ovv- g@cm

relate«&«@ﬁfgqﬁaﬂageem%bmws%e@@H%ﬁ§/ftywptﬂas's includieg PPiss, disgase

0t ' % &hte gout,
and PSR SR8 S Ao RS SsRE S e BBy RRTRANIG ute gou
calciuf ;g)’c%mﬁ@météaeﬁ&#fdh AiSedsBZ4hd(daldiuht bpaie rel%&’c@idohfiﬁhrsal and

ynphocytes, CTLA4- 1g HuMax 11-15).

synovnal lnﬂammatlon Behcet's disease; primary and secondary Sjogren’s syndrome;
systemic sclerosis and limited scleroderma; systemic lupus erythematosus, mixed
connective tissue disease, and undifferentiated connective tissue disease; inflammatory
myopathies including dermatomyositits and polymyositis; polymalgia rheumatica; juvenile

arthritis including idiopathic inflammatory arthritides of whatever joint distribution and

associated syndromes, and rheumatic fever and its systemic complications; vasculitides
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The present invention still further relates to the
conbi nation of a conpound of the invention with a
woasiiaz7es of chenoki ne receptor function suchrPe@sGaro0s/001171

ant agoni st of CCR1, CCR2, CCR2A, CCR2B, CCR3, CCR4,

CCR5, CCR6, CCR7, CCRS, , 15 CCR10 and CCR11 (for

the CC fanmly); CXCRL, C , CXCR3, CXCR4 and CXCR5
(for the CGX-C famly) and CX3CR1 for the C X3-C

famly. The present invention further relates to the

nludf YL RAH 285, FoRHER0 AR AL LRl SHERL e 8o
nodosat fmnméc»gicrmyaﬁaﬁnsz Q66 vhsganasessodandd Wia vial iafel:ir@ﬁ es,

as well as aggrecanase; especially coll agenase-1
hypergensiivity reactivrisageynalobulins( andPe@ pprotaitd; dayebackeped; Familial

e SR A s et B o e
diseaddVRr Liégzlnduééal eH‘EHa %ﬁ%ﬁwﬁé‘&%% anpﬁ%ﬁ,)ég] i ne. 25The

pres i nvent I on st urther ates to the

3. peirdndrehhenive tissuscempaeiny of muswidskelerd tisbrdersdie to injury [for
| eukot ri ene biosynthesis inhibitor, 5-1ipoxygenase

examplg.spolfs infiylsirdéiseass: %mfltldm§ém9@ raeumaiat aftjpnpaa otein
ELAP) antagonij ;s(t suc ,'@8 zi | eut,on
b

osteo%%filﬂtlg c&ﬁ or rgatg %rﬂ?rﬁpa Wr }? 9@93%@@&1?}{ a%gﬁiert%pral disc
deger‘%‘rétfbh%#l?&h bértA itk Mﬂ%@&er?erﬁ‘dﬁy | bcoHEfréméﬂgl% disease (such

di -tert-butyl phenol hydrazones;
as osimsepdsmmyt Ragedb yitteapy Davsteectosas, p?:da/lzchoradrma 2disdedNa,trhieed
npound SB-210661; a pyridinyl-substituted
CO“”eEI'\é%/"é?%'ﬁéib??f Heal deeﬁ% QpRihie§ Oh Parodontal disease ueh ag
noqui nol i ne conpound such as L-746,530; or an

penoc?on?%@e or qui noline conmpound such as MK-591, M- 886,
4, sRRDpRMiYsiy, OIS delPhaitiBl @&mdth dbiMY:RINS bPBhEEdARTatd Rl RFBstoses,

to the conbination of a compound of the invention 5and
and dalave@tamemypanewmwwadtlons Ipbyico tind ehrﬁed«frmﬁ)utns%eborﬂmlc

and LTE4 sel ected fromthe p consi sti n of
derm‘i‘tﬁ'é ?ﬁﬁ@ﬁB?%h%Q?Wf°@1'ié'°§%H'aB%S i %%Usﬁha&m‘@ a, pyoderma

0) S
oang SAIRPHINR SHclls A0 0 e BRREER Ao,
epider3di{ 1 Bullod B durdear HRgloeddned) va§cu?{iﬁcﬂésf, tdxkoasr| thedak Ui Agiaous
nmont el ukast, pranl ukast, verlukast (MK-679), RG 12525,

eosinpRNiEs59IPBECiA AEHalk A3ale-CaE™N PBILNSEY, Sweets BAraDs AMVeBer-

ol P SO A i e
panm@tﬁ]@@ﬁh@?%@@ I?ﬁ@ﬁ@mgg [¥oh- mélah(ﬁgé Qkin % §der3fd gther dysplastic

net hyl xant hani ne i ncl udi ng t heophyl |ne an
lesioraniinigpinddced risorders ilckiding\fizedBEug sogtiong e i nhi bi t or

i ncl udi ng_a PDE4 15i nhi bitor an inhibitor of the
5. eb’%fbéﬁﬁ‘?\apfﬁ?é&@lu@?t'vé'ﬁ, inEkgiBg Pefensiel @mmaﬂe@em@wnctwms

. | el s.to the conbinatio

iritis; éuﬂég aﬁg po]s o P Sveﬁtil eﬁﬁ?rgwltlgh%{.lt%quﬁmg} ﬂ;g]eé\e{%}wg oilnflammatory

disorde?6 8 tihg & RURSI sphtrEwalls FRIUERg] syhbatiRtic beﬁtﬂémﬂw 8arcoidosis;
desl or at adi ne, fexof enadi ne, acrivastine, terrenadine,

infectmgs e'rcitzhﬂgewraazklhgait amvebadigiaicabast i ne,

6. gastrointestinal tract. glossitis, gingivitis, periodontitis; oesophagitis, including reflux;

eosinophilic gastro-enteritis, mastocytosis, Crohn’s disease, colitis including ulcerative

colitis, proctitis, pruritis ani; coeliac disease, irritable bowe! syndrome, and food-related

allergies which may have effects remote from the gut (for example migraine, rhinitis or

eczema);
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20chl or pheni ram ne, pronethazine, cyclizine, or
m zol astine; applied orally, topically or

w@arsntEeal | y. The present invention still POT/GB2608/001171
relates to the conbination of a conpound of the
i nvention and a proton pu i nhibitor (such as

oneprazol e) or a gastroprotective 25hi stam ne type 2
receptor antagoni st. The present invention further
relates to the conbination of a conpound of the

7. abbB%RA: 'h@BatﬁBdmélUdﬁBtaﬂﬂﬁ’rﬂin%he icdrdtc Bh@LirdN fibeodiy A% dirrhosis

receptor. 71 The present invention still further
of the livet; @helecystitis; rpeancmabhm bbihcm:uta‘ am:i cmnomqund of the
i nvention and an al pha-1/ al - 2 adrenocept or onlst

8. geaé%@éﬁfsﬂemfvtt'éﬂn@gﬂr%'ﬂm Wdcg'%'@@MO”egh I a%p Hotic

syndrogﬁ]%&]gﬁ'\% 8{;92%@/ rh?ﬁ@& lm%r%lﬂggw T %@%thﬁ%ﬂ?ﬂﬁc

acute é?*?&ydm&ﬁé Q}étﬁmlshb’r@&t@ﬁtliﬁ @biddﬁmlt@t 8 d;Blﬁ:lﬁiMQ BAd Shlpingitis; vulvo-
hydrochl ori de, xyl omet azol i ne hydrochl ori de,

vaginitisy Beyreoieisiiisdape rejettlle)dysiwdupn érdily mate el ﬁeeq@lﬂ)i ne

hydrochl ori de. The resen nvention further gbat e%ld
9. allpdyaftHe/eetsb Arite PO CBIONG flaiRd def SEMPHR TRRTAIARIEUSN ofJidney.

heart, ff\/e? H%%%ﬁwa%w ¥k|ﬁ%?§5’rtn ?fofﬁ&;vﬁwgng 1&RInsfRRA: &chronic
|nerg|c agent |nc |ng a I0nuscarinic
graft vé8GERbSdidedBe; M2, and M3) ant agoni st such as atropi ne,

hyosci ne, glycopyrrrolate, ipratropiumbromd
10. CNSonziaﬁpmam Biseasedand ahen qiemﬁnyng siserdegeinclyding rﬁ%@a@%ﬂ\&JD;

YOGS, BATE P RESEATH AIath B NS E
athero ééu’%‘é%%’d%s@mﬂs %RE&%T éx@érﬁu@%?ﬁtl@émé‘@%lsséc&é BRY ERoRR
efa receptor subfypes 1-4) such as iSoprenaline,

pain (batd) iHtafmitent bopemistant| whesiedr g tentel or paripbeatabiigis) including
orci prenaline, bitolterol mesylate, pirbuterol, or
wsceralrmac QE@#Qﬂhedﬂlgéa'%|t'i*%m'éﬁ'a{}wr%§!fé’rawﬂ*l%ﬁ"é%ﬁ'a' pain, jointjggd bone

. nvention f rt her
pein, B3 S O G T HA BT S0 gkl i SRR fains
diabetRS pSQHeHiBtic! HMDINYERLE 2Rl rfé@?&)%ﬂ‘ﬁ’éﬂ he§r@€én@€do§ Becentral and
ptesent invention still further relates to the

periphecafrbénvaus systerh camplicghions df roéligniast, infeatiotis onawtpimimuene
gl ucocorticoid, such as flunisolide, triantinolone
proces€et oni de, becl onet hasone di propi onate, budesoni de,

1. otL Pédt? ‘fi’rﬁ%ﬁ}ﬁe BRE %II@rﬁﬂta‘?sor&érg Erﬁmpi HmdrTRRbRRQ néhaves’

pr ese I'nvention er relates tot
diseadeOKBHBaA'S @I%e@ée @léb@fﬁ%(]ﬁé]mugfIdlbbﬂhiCﬂM@ﬁﬂ)b@ﬁOMérfb @uTpura,

agent t hat nodul ates a nucl ear hornone r eceptor such
eosinaphiliePadRitis, hyper-IgE syndrome, antiphospholipid syndrome;
12. other disorders with an inflammatory or immunological component; including acquired
immune deficiency syndrome (AIDS), leprosy, Sezary syndrome, and paraneoplastic
syndromes;
13. cardiovascular. atherosclerosis, affecting the coronary and peripheral circulation,
pericarditis; myocarditis , inflammatory and auto-immune cardiomyopathies including
myocardial sarcoid; ischaemic reperfusion injuries; endocarditis, valvulitis, and aortitis
including infective (for example syphilitic); vasculitides; disorders of the proximal and
peripheral veins including phlebitis and thrombosis, including deep vein thrombosis and

complications of varicose veins;
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72 The present invention still further relates to the

conbi nation of a conpound of the invention together
Wowaos/ 122765 nmunogl obulin (1g) or 1g preparati onPOT/GBR008/001171

ant agoni st or anti body nodulating Ig function such as

anti-IgE (for exanple onal %Atz)umab). 5The present

invention further rel ates the conbination of a

conmpound of the invention and anot her system c or

topical ly-applied anti-inflanmatory agent, such as

r .

1. oD 0ERFRr D R K b LUBRE Blonifer SN, oy
pancréatic, bewelrspldaiofmh, ontaeR, Wﬁhmblnqnmefs ahdoaaRPERsied bifecting
the ioinvention and combi nations of ani nosall cyl ates
the bapgdnayaw dwwdmgrtbe éam&sﬁera@smnorla@ah@mplﬂeratlmswtms rsgich as

hal sal az sal a2|n nodul
Hodgid3s e ARt fpaaBaHEmB e amra it e seeg oD 6 Fempteasor
metas@é’c&r&l%sg%ﬂ@%ﬂﬂblﬂ'@ecﬁ%c% &M rbtarén‘% n@%ﬁ@é}m@%ﬁé&e%nd
relates to the conbination o a compound
15. ghstudntestival fradtogediiae dissbéd) pasctias|tdobmepis hasiraagasiitissuch
as a penicillin derivative, a tetracycline, a
mastogpiepis| q:tp@n slispasy. mlg@pﬁ\m co@tlsf |mjgp@@fmmmh@g,gndetermmant colitis,
ed . am no oS d vi ral

b R R Tl v ¥ o B B OO Py AR g Flated

allerg@8RNHiH ik effebisFOMBM ffom ﬁfi@d‘u& ady. nﬁugrélhmtrf?&' dHe eczema.
ribavirin, zanamavir and oseltanmavir; a protease

|nh|b|tor such as i ndi navir, nelflnaV|r ritonavir,
saqui navir; a nucle03|de rever se transcr

Accorémswhm Rresens [RVANteN THItERIMSRYIGRS 2 FAURPRHIY qﬁéomgfea% dAndIB),
(IC), (@' QE@%{) Lies (ﬁJBda%‘Hé%u sro@defindPlly Gy Roslde

anscriptase in as neV|P5p|ne or
efavirenz. The present invention still further rel ates
to the conbinati on of a conpound of the invention and
In anctheyaasgedy iednentiom geavides thshusesofa @emﬂpiunmotfmnnlal (), as
cker a 25 dr enocept or bl ocker
here'rglﬁgqr‘atdsm%' RS R 9 HSUICAENT (O HEB M BP2Pn
angi ot ensi n- 2 receptor antagonist; a lipid | owering
agent such as a statin or a fibrate; a nodul ator of

In thelzontastt efthé praseptepeailiyatine theasmpendrapyfaldd inbBlBdes "prophylaxis”
t hronbol ytic, or an anticoagul ant such as a pl atel et
U“'es%\ﬁ@r%@%@tﬁpé’ﬁ'flp islicstipng to ther Soﬂff?éy pfesstenms 'thewpeligr and

"theralpﬁétthﬁﬁ\//"er %L%rloesconstnt.lgde aceoraim r?atl on of a conpound of

A further aspect of the invention provides a method of treating a disease state in a
mammal suffering from, or at risk of, said disease, which comprises administering to a
mammal in need of such treatment a therapeutically effective amount of a compound of

formula (1) as hereinbefore defined.

The present invention also provides the use of a compound of formula (1), (1A), (iB), (IC),
(ID), (IE), (IF), (IG) or (IH) as as hereinbefore defined, in the manufacture of a
medicament for use in the treatment of chronic obstructive puimonary disease (COPD)

(such as irreversible COPD).
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and a CNS agent such as an antidepressant (such as

sertraline), an anti-Parkinsonian drug (such as
walepsamybs L-dopa, ropinirole, pram pexole, a MI2BB2008/001171

i nhi bitor such as sel egine and rasagiline, a cornP

i nhibitor such as tasmar, an A-2 inhibitor, a dopam ne

5reupt ake inhibitor, an NIFBA antagoni st, a nicotine

agoni st, a dopam ne agoni st or an inhibitor of

neuronal nitric oxide synthase), or an

The prERuitienian denpR RS ot o Sropennary [ THie @ AR ) o)
Y T RE&DBEe ddhneflih &b Mhhlihcthiy drhedi t
(D) (@; r@e@%ﬂ?e&?o%l r§1§t| on Iof a{ conpoulﬁdC of the selcamen
forusemlthyeaammafmkﬁana.agent for the treatnment of acute or
chronic pain, such as a centrally or
peripherally acting anal gesic (for exanple an opioid

The p@aftilehhl #e bESAGRA o PRTRRERLAT FAS 8. Ac) o). a9)

(iF), (I@')‘bl‘ {MFRS BSeMBLOAE B8fred, RIrBERIgAHPbnic BbstAictive pulmonary
non-steroidal anti-inflammatory agent. 15The present

diseasenCORD)qdsudhuastifreversibleaf@BD).o t he conbi nati on of a
conpound of the invention together with a parenterally
or topically-applied (including inhaled) Iocal

‘i
The pEAGRIARLS sRE BRI e L RTRAROR 01 889 (06 LvE )
(IF), (128 oH@rflat RereMbBiof& tEMizdWdr fre@ihgpdBtima.200st eopor osi s
agent 1ncluding a hor nonal agent such as ral oxif ene,
or a bi phosphonate such as al endronate. The pr esent
i nvention s further re inatio
The pIESEEBIATIT e B MR A TGS Saet D Chichis Chstgpve pulthonary
I t f
s RSSO DAL0G ld COOR) SRR A o,
whichenriprised ddthihistening b & egmrioaMh nkddPBisUchhichirhant an(sffective
adhesi on nol ecul e inhibitors including VLA-4
amougirAT agomPstind otioymulathedl iB). (18); DX (IRALEN: () o7 (Hras
h %I%ﬁ’h gsf.a i nhibitor of tyrosine kinase (such as Btk,
ereinbelere Jas%r MAP, for exanple Gefitinib or |matinib
nmesyl ate), a serine / threonine kinase (such as an
i nhi bitor of a MAP ki nase such as p38, JNK, protein
The pkaseaisieveitio fiotheCpravidek lkkpethod obiréating ssthinmevial argaim- -plooded

cell 30cycl e regul ation q(??uch as a cylin dependent
animak, sygk @ Many vhich CgMpEsRLRENipIstsEpALR 8 mammal in heed of such

treatment an effective amount of a compound of formula (1), (IA), (I1B), (IC), (ID), (IE), (IF),
(IG) or (IH) as hereinbefore defined.

in order to use a compound of the invention for the therapeutic treatment of a warm-
blooded animal, such as man, said ingredient is normally formulated in accordance with

standard pharmaceutical practice as a pharmaceutical composition.

Therefore in another aspect the present invention provides a pharmaceutical composition
that comprises a compound of the invention as hereinbefore defined and a
pharmaceutically acceptable adjuvant, diluent or carrier. In a further aspect the present

invention provides a process for the preparation of said composition, which comprises



10

15

20

25

30

74 dehydrogenase inhibitor; (ix) kinin-Bl. - or B2.
-receptor antagonist; (x) anti-gout agent, for exanple
wa@oeldoshebhe; (xi) xanthi ne oxi dase inhibitor, POT/GB2008/001171
exanpl e allopurinol; (xii) uricosuric agent, for
exanpl e probeneci d, sulfiggyrazone or benzbromarone;
(xiii) growth hornone secretagogue; (xiv) transform ng
grow h factor (TG-/3); (xv) platelet-derived growh
factor 5(PDGF); (xvi) fibroblast gromh factor for
mixing %mb@eﬁéﬁ{ witth b%ﬁﬁ%&%ﬁti&ﬂl?%&épﬁéﬁé Qdjuldt Glient(orGatrier.
granul dcyte macrophage col ony stinul atiing factor
Dependifylo8ie mofix o adminapsen, theplareanguticai comgoaiiby kiilhifer
NK1 or NK3 receptor antagoni st such as NKP-608C
exampleBcBRHEsEXrq é?l%gfp&%/c)w ther pent by gveighty pueh asframd.05 to 80%w,

i nhi bi t UT- 77 892 i ). TNF- al

or ol Bt P UTORE R B R AR ey Mgl
hORh : : kbl tor: 10 bl

pe“mngﬁgﬁggygﬁgﬂ?Sﬁ?n%ggig?g?%ﬁ%%%?gggﬁ; 2gleculéxé;LLéssed

on TH2 cells, (such as a CRTH2 antagonist); (xxivV)

i nhi bitor of P38; (xxv) agent nodul ating the functiagn
The phermaesuticaligempeaian eftais inMeriion Ry be pdayasiereddy sieataidg

th tivity of.ourinergic. P2X7:
e 2507 W s PH SRR QUGB SF Begl PrbhoBy et o o

to the BHE Bnder Alk&ys AMEd theXkiny,aaSrectdidr parpiaddfinistheion. For
i nvention can al so be used in conbination with an

these purpsddsripe compaywistdf thisigeeantionanay breformelgtaddan means known in
cancer, for exanple suitable agents.inc]ude: i) an
the artgolpii (oridl T PRI CPIRSG HOAHEr R TORtG % SRR e
t , i i A . .
oo 1585 9 ARUE RSB B AB5RLn MER, B Brione
disperSiyie| peide s Bagp ddrorigd, bihtrgems, ransdrag, diropsdralhsdriia injectable
chl oranmbuci |, busul phan or a 20nitrosourea); an
aqueous Of eiytaplbiions er gyspensiRagpl e an antifol ate such as a
fluoropyrimdine |ike 5-fluorouracil or tegafur,
raltitrexed, nethotrexate, cytosine arabinoside,
A suitﬂ@ﬁ%ﬁ&'&@ﬁic DESHEJSRIBh R tHE inR&RohliS¥ie uitaBld BRbal UMD UT
antibiotic (?or exanpl e an ant hracycline such as
adminBeraiienincinit,dobageofoym| for extowme alaldetgr cdpsui@mhi¢meontains
epi rubi cin, idarubicin, mtomycin-C dactinonycin or
betwean PHmengrd g of agivainoredieniti c agent (for exanple a
vinca al kal oid such as 25 vincristine, vinblastine,
vi ndesi ne or vinorel bine, or a taxoid such as taxol or
In anctff @EEE&@ )k pHRFMAcdLABA IcE RIFBEIBSEof tRBIHYERTIN i6 bAE setaPioe
an epl podophyl | ot oxi n such as et oposi de, teniposide,
intravenusiacsubeatantoyrodréoteamigacular ndantiont Bashi pafient may feckive, for

cytostatic agent such as an anti oestrog for gxanple
examplg,AiintraYenoHsr BhFtaReUS oL IiaNUsAar 8ess 3D datod s

om0ty ]
inventtinG BleldoniBodition bbing adiniteisterdd Lioartiles pér dayb Tow friteivenous

acetate), a LHRH antagonist or LHRH agonist (for
subcutareops$ end)tramelscular dasgpnat kg giveroby mesges ef @ hglus gjection.

progest ogen (for exanple negestrol_ acetate an ,
Ao BB g8 AP E 57 ORGP B SDY oL 0aH B s Br @ period of
' | _ . _ Lo
ime. HUAPUT salPEREN SUOFALTREIRD B, iich Wit fhatl
equivdBhab the il dasert@arddser thel conpesiad® Bein§ atministaneld ta 4 times

net al | oprotei nase inhibitor Iike marimastat or an
per daynhi bi t or of uroki nase pl asm nogen activator receptor

function); (iv) an inhibitor of growh factor

function, for exanple: a growh factor antibody (for

exanpl e the anti-erbb2 antibody trastuzumab, or the

anti-erbbl antibody cetuxi mab [C225]), a farnesyl
transferase inhibitor, a tyrosine kinase inhibitor or

a serine/threonine
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10ki nase inhibitor, an inhibitor of the epidernal

gromh factor famly (for exanple an EGFR fam |y
W 9008422765 ki nase i nhi bitor such as PCT/GB2008/001171

N- (3-chl oro-4-fl uorophenyl) - 7- met hoxy- 6- ( 3-

nmor phol i nopr opoxy) qui naz 451 n-4-am ne (gefitinib,

AZD1839), N-(3-ethynyl phenyl)-6, 7-

bi s(2- met hoxyet hoxy) qui nazol i n-4-am ne (erlotinib,

OsSl-774) or

Anotheﬁsﬁt‘ég% ﬁ\)g}rggcéﬂ't E%ﬂ c%m %lﬂé"n H tt‘%r R@&ggﬁ( %)oné éﬁa [ftﬂl?r%e{l&i

qul nazo -am ne an 1 n bl tor
admlnléhfatlbl’ﬂ enhibdioAttRingt = ﬁ@:ﬂbl}‘l@@!{ lﬁeﬂnﬁrﬁétfﬁ@ﬁﬂédmmﬂérﬁg tAe an
i nhi bitor of the hepat ocyte growth factor famly; (v)
compounds @i tHednggndige mihendrgeting spiatary diseasembadh asndtirdnics t he

obstructe et iRer (GOEED PaPSlomaQHER AP HLFEIaY ijfapion the

compoyiRe TosBRls Ry BSVSRLEE ey & FERERTS AR R T gl

0.1 to 500 1@, C.0NPE0ANG, 0.nab 400ks.1hy 3angt Bero rzegbamm oM@ fgr5to 10
exanpl e |linom de, 20an inhibitor of int egrl n avl33

ng, 5 tof&thied, i5dA @ru%ﬁt@ﬁguwsﬁmzwg 5 tovi0)uga 10 4e 84 ey 1 Qiterdtkyich 0 to

uch s conbretastatin A4, or a conpound
30 ng, %!gi?n‘P@ QRS G 6, WD 00/ 40529, VO 00141669, WO
01/ 92224, WD 02/ 04434 or WO 02/ 08213; (vii) an
agent used in antisense therapy, for exanple one
In an embodioieatiofttbe dwentidn, tHeee tsqrgeded abhémftaz-:dumou@npwaim as
I SIS 2503, an anti-ras antisense; (viii an agent

comprigiag:@ cPRPaURsLefdhe MYPRYRN aphnreinbefore dafingd, aﬁ@ﬁ@oma ion with a

pharma%ggtr C%W ggg'e ‘ia%l% g@k% ﬂgggﬁg&%rr%@ﬁﬁh ggene?ac}?(? gogtrl n

admini®ffiyRe pro-drug therapy) approaches such as those
usi ng cytosi ne deam nase, thym di ne ki nase or a
bacterial nitroreductase enzyne and approaches to 76
i ncrease atlent tol erance to chenot herapy. or
When gdmjnigterret ‘g\w 2lgtion. aretaigAose inhgler Q%Y'%?%.mgléb@é’ﬁ%d to .
admmnét@netﬁé@é%veQP%r{eWQnt %ﬁ%p@%%@tm H%ﬁ%ﬂl@p%ﬁelﬁ%ﬂ&)mﬁ ﬁH(SdtC
approac anpl'e ex-vivo and VI VO approac
additiotid) ekdlpiepRACH B etHEAUN e@gAUt4Hts, Yulcaia tor eRbilibingRidents. Suitable
cells, such as transfection 5w th cyt oki nes such as
propeliants inciusgiiydrozartiont @hlor@ﬂwrﬂcatb@rr angt bydlipfsoyeatkanede@phage
tlnulatln proaches t
neptafiictodting] padhg) s ot o ket of BV RUSE PbReats SRR Ropstiants
are P15&] &ty B3N 88 Gk H% theash %%@%r Q?wﬁlﬁétfbn%{hl other
appr oaches using cyt ok |ne transtected tunmour ce

propellants @ad/ansurégeiamd andives other e@imetts.-Neabiuidadpadqueans sipansisns or,
10In a further enbodi nent the present invention

PrefefaBWo%?lﬁ*&‘.Sa“%F?ﬁ% enwpiayae. vﬂmwthgebarﬁw&aﬁﬁ%ﬁ angyor tonicity
wciosri LR EER vpebbe 8 pilF ok AR 8 U b e,

(IF), (1Q or (IH or a pharmaceutically acceptable
salt or N-oxide thereof, as herei nbefore descri bed,

Dry powder inltaléreaisdy lwnesedup tadeinistet the ectivegngedient, atmleartred
from- 15 a hOS?hOdI esterase inhibitor

combination with a pharmaceutically acceptable carrier, in the later case either as a finely
divided powder or as an ordered mixture. The dry powder inhaler may be single dose or

multi-dose and may utilise a dry powder or a powder-containing capsule.
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a 32. adrenoceptor agoni st a nodul ator of chenokine
receptor function a protease inhibitor a steroidal
w@bkamsaewsi i coi d recept or agoni st 20 an anti choPCTYeBgI08/001171

agent, and a a non-steroidal glucocorticoid receptor
agoni st. The pharmaceutic product according to this
enbodi rent may, for exanple, be a pharnmaceuti cal
conmposition conprising the first and further active
ingredients in 25adm xture. Alternatively, the

Meter@@éé@ﬁﬁéé&r‘ 8byIRECSHEry Fo¥rdef iﬂﬁal@%m&’arémkh&ﬁn Lhga
Irst and further active ingredients in separate

varietyodfasuandevitécake guatgkag.at i ons suitable for sinmultaneous,
sequential or separate administration to a patient in
need thereof. The pharnmaceutical product of this

.embodinment is of particular use in treatin
The iR ity S BRIt e S e S B G P oh e, .
inventibh dRsaRHRScRtica BRRSRNGS beRRLIEEE: EdMrRiH cdhSdund® the
be used 1 n the pharmaceutical product ‘according to
invention| B aelividstiersindoncacéntlyer aefiidialiyndr 431 4 comisinehp@pa@tion with
i nhi bitor of the isoform PDE4D, a PDE3 inhibitor and a
anothriperapaicagest or ageatsp fadhe teattngat efineoh mnsa Atite conditions
d (2)-3-(3,5-dichloro-4-pyridyl)-2-[4-(2-indanyl oxy-5-ne
‘t hoxy- 2-pyridyl] propenenitrile,
5N-[ 9- am no- 4- oxo- 1- phenyl- 3, 4, 6, 7-t et rahydropyrrol o[ 3
,2,1-jk][1, 4] benzodi azepi n- 3(R) -
In parijdulguyfor thertesa@nesirds theainflarem@aliry diddages such as (but not restricted to)

oum e S e e Aeon DS nE ki A3 (et by Sl phonyl)

deeaiR RN BRT B 301 A Ao P e sy ey T AR
inventicdNn4y8b® c6tnbiRE® With AgBisilisied béjow- [ 1

-(4-fl uorobenzyl)-5-hydroxy-1Hi ndol-3-yl]-2- oxoacet am
i de (AWD- 12-281),

o B R A RS st

cyclo-’Bkzs[g%hE?é FbIX' ‘ﬂ{)@é&'—ﬂTnﬂnﬁe%lﬁl%é{l%r?a’pgﬁéoet‘of)ﬁgw&%g{emééﬂ[{ Tsuch

, 1-111 1,&1 enzodi azepl n-
as piroxicam, diclofenac, propionic acids such as naproxen, flurbiprofen, fenoprofen,

liste

ketoprofen and ibuprofen, fenamates such as mefenamic acid, indomethacin, sulindac,
azapropazone, pyrazolones such as phenylbutazone, salicylates such as aspirin);
selective COX-2 inhibitors (such as meloxicam, celecoxib, rofecoxib, valdecoxib,
lumarocoxib, parecoxib and etoricoxib); cyclo-oxygenase inhibiting nitric oxide donors
(CINODs); glucocorticosteroids (whether administered by topical, oral, inframuscular,
intravenous, or intra-articular routes); methotrexate; leflunomide; hydroxychloroquine; d-
penicillamine; auranofin or other parenteral or oral gold preparations; analgesics;
diacerein; intra-articular therapies such as hyaluronic acid derivatives; and nutritional

supplements such as glucosamine.

The present invention still further relates to the combination of a compound of the
invention together with a cytokine or agonist or antagonist of cytokine function, (including

agents which act on cytokine signalling pathways such as modulators of the SOCS
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15yl ] pyri di ne- 4- car boxam de (Cl-1018),
ci s-[4-cyano-4-(3-cycl opent yl oxy- 4- net hoxyphenyl ) cycl o
wheooane27és car boxylic acid (Clomlast), PCT/GB2008/001171
8- am no-1, 3-bi s(cycl opr opyl net hyl ) xant hi ne
(G panfylline),
N- (2, 5-di chl oro-3-pyridi ny?) 8- net hoxy- 5- qui nol i necarb
oxam de (D 4418),
205-(3,5-di-tert-butyl-4-hydroxybenzylidene)-2-imnoth
systeni%%dlﬁq Qﬁﬁa -Op&al, [BaH Bfpd iR} erons; insulin-like growth factor type |
(1- nethylethyppyrazofo[l 5-al pyridin-3-yl
(IGF-1}; 1rite1ﬂﬁukptsr(dr)mcﬂdchngjl|Lh asﬂ},,and interleukin antagonists or lnhlbltors such

2-(2,4-dichlor ophenyl car bon - 3- ur ei dobenzof, Lﬁ\“a_n 3/
as anajsiefa; Aweeyn nsicerfist factel APha{T fx inhibitors such as anti monoclonal

antibo ﬁg g«g R%x %pﬁ%mﬁ& ntn]él?gﬂédg’l lmAS %HW—%’/O) aHaBItNm"I'é@é%Pl I d

antagcﬁﬂhs\ts Fﬁb@d@ng%ﬁ@%ﬁglgbtﬂﬁtrﬁ&éwlé’s @ty efbnércdpt afa ok olexilar-
ahydr o- 6-

weightZigehisssoph @p peatokyfpliee.bonyl phenyl) - benzo[ ¢] [ 1, 6] napht hy
ridine (Pumafentrine),
3- (cycl opr opyl net hoxy) - N- (3, 5-di chl oro-4-pyridyl)-4-(d

In addiﬂ% .ﬂp&hfm&;@w 3L ARIaRRL bdrtbisddng driiee MudrtioHsni®a

monodherf dmﬂfohwafgémwmmbhmtw@u&r S0CDbod yitingmab), MRA-alLIBR
(Ti benel ast),

and T-Ey'BPBOCWiQSeerTéMd@ dHuMa@nidP vl i ni no) - 9, 10- di net hoxy- 3-m
et hyl - 4H pyri m do[ 6, 1- a]i soqui nol i n-4-one
(trequi nsin) and

The pr’é%é n(\er\ﬁ 9@@%%8"%0@1@@ tmmﬁﬁmﬁa% Liha Br@EDY!
ylethyl)-3H purine-6- amne (V-11294A). 5
inventﬁnawmh emdﬁulaorlda‘zhamlblenamppmr fungtion suchtdscen ardggdmist of
used in the Ehar nmaceuti cal_ product according to this

CCR1erBBd REM2A, RERZEe CRESa phtte FERSH ¢ quGoﬁlctﬁe it CCRS,
CCR1Q Bﬁ%% {??rtpﬁlgbgﬁ nR/ C)?é‘ﬁli’% 5%)?(3 3, GRCR4 and GXCRS

(for thé €-R-C Rnily) aaf CAEER1 ferhé)Qt-)aj crf@muy)r ci pr enal i ne,
bitolterol (e.g. as nesylate), pirbuterol or
i ndacat erol . 10Thel 32-adrenoceptor agoni st of thls

enbodi nrent nmay be a | ong-acting, 132-agonists,
The psggnijpyendign ﬂgﬁw@f Eﬁ|atﬁ%tcgt e&grrgemgg Hakd ompmfg?eolpventlon

win s AP ARl BRI (58 Bhncyor, e

collagbfigds] dhethealatiddds; &lvaDboBEgrecanase; especially collagenase -1
8- hydr oxy5-[ 1- hydr oxy- 2-[ (2- (4- net hoxy- phenyl ) - 1- net hy
(MMPHBt ¢ntiebenaserd(\dYIRyA) | coltegritaper3d MRy BH étror[nﬁiqﬂﬂ TRMNIP- 3)

srom. AL 50g o SRS S BESL 354 R SR e

agentéségﬁaéﬁﬁggy%lﬂgacat erol (CAS no 312753-06-3; QAB-149),

or mani erivatives e.g.
3-(4-{[64{(2R)-243- (fornyl am no) - 4- hydr oxypheny1] - 2-
hydr oxyet hyl } am no) hexyl []_Péxyl but yp- benzenesul f onam de
The pegsedt ineersioatill further taIes trbd gombiaptasnefa sanarrand gbthe

v
ivenfysy e 3 ol eiiSeg ioeynsisiphiohor. RRPYRS R DR Ry P
hpoxyé@ﬁ‘%‘%\é Ccﬂlgéste | ora@l el Abeambl shitlsDed %0 BasaeR et f79’ﬂ&8’h|@@ton
tepoxalin; Abbott-79175; Abbott-85761; a N~(5-substituted)-thiophene-2-alkylsuifonamide;
2,6-di-tert-butylphenolhydrazones; a methoxytetrahydropyrans such as Zeneca ZD-2138;

the compound SB-210661; a pyridinyl-substituted 2-cyanonaphthalene compound such as
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20i n WD 2002/ 88167, aryl aniline receptor agonists as

di scl osed in WO 2003/ 042164 and WD 2005/ 025555, i ndol e
walesosuaa7bves as di scl osed in WD 2004/ 032921, i pCTJEB2008/001171

2005/ 222144, conpounds GSK 159797, GSK 159802, GSK

597901, GSK 642444 and GS? 678007. 25Exanples of a

nodul at or of chenokine re thor function that nay be

used in the pharmaceutical product according to this

enbodi ment include a CCR1 receptor antagonist.

L-739 Fﬁ@g%gfang unﬂ plitle™ %?b%aucpbfgééagg:?g?g?gg&% |Pﬁ0lé‘§?&iuih5\ine

compo@ﬁ@@déﬁ@élMKLml wesees) dnalBAY £ 000:f neutrophil el astase
or an inhibitor of MWP12. 79 Exanpl es of a steroidal

gl ucocorticoid receptor agonist that may be used in
The PERBISATREI™ LHEPUBIE BUGeLe P aa ey N AR GRung o [y ienton
and a Eergg{i’“g Qﬁthg ﬁ%éttf&f ILukJIPéF%tsE(E NS4, (§cY; LS4 fdHdQate LME@Ed from

sone as sl pr opl ohat e ‘or

the group, cohsitiny Gith® pﬁérﬁ)tmstlﬁ@)s suehasesesi, 392 ahidiep cadpalnds
(as e.g. etabonate), etiprednol (as e.
such agiGES2601% bynqualaamwcbr% oo@zg'asfaéea%eé‘ﬁéwbeéwdam'des

o) oticaso e, nof
such o5 L ARAD" pef EomEETRRSHPbRAPa Bhr 5o et BT RBHGess
pranluRé&,%rngm (MkL 969‘017?@91,25% HNbAERAS! PGkt LGP 45715A) and BAY
6a, 9a-difluoro-1 [ (2-furanyl car bonyl ) oxy] - 1113- hydr o
x 719%yl6a- net hyl - 3- oxo- andr ost a- 1, 4- di ene- 1713- car bot hi oi ¢
acid S-fluoronethyl ester, 6(1,9a- 10di fl uoro-11

p- hydr oxy- 16a- nmet hy1l- 3- oxo- 17a- pr opi onyl oxy- androsta-1

The p@s?r% Iev)%%h%ri%tﬁl fH§§érqg§aEérsglﬁ ?Iéeg&;n%inatiop of a coa1pound of the
mvent@ﬁ a%a a%ﬁdsld%d?eslér%s@%@%ﬁ&ﬁﬁor@bhWs aki@hylkdntiEiiny inciliding

-t hi azol e- 5- car bonyl ) oxy] - 3- oxo- androst a- 1, 4-di ene- 1
theoptmmemdmmlhomydmaca delsstivieiRiroiseenaymedphibitor inliecting @ PDE4

esters according to 129535, ster according to
'nh'b'twmmb@ﬁ%ﬁ@? Ispiprs P63 Inhipt 059&’[355%3 GSK 870086,

GSK 685698 15 and GSK 799943. Exanpl es of an
anticholinergic agent that nay be used in the
The pRi3antTEERtibh Gathep Falatas to tecombinagon of 4 borapaumdaditmeintention

i nclude for exanple a nuscarinic receptor antagoni st
and a histamieg &ras! ‘eregepter aNpgetistivmchiAs sefiizing: loraiadine fesipragdine,
ant agoni st exa ratro
foxo e RURE T Vot PR A a1 e8he Tt um
chlorptﬁweplgamlﬁé BMI%y%e LRdiiRE Qﬁ'nﬂfolaﬁl'néeék?pﬂ% B%Ily, topically or

enzepl ne copyrroni um brom de ('such
parentér&lyl ycopyrroni um brom de or a m xture of R S- and
S, R-gl ycopyrroni um brom de); nepensolate (e.g. as
brom de), a quinuclidine derivative such as

The eie ok Do) LBt feter - bR oD RN ImasyBd oLng o
invenfidrPirdt £ prat L ARE inPRBt @Bci8s omeprazole) or a gastroprotective

histamine type 2 receptor antagonist.

The present invention further relates to the combination of a compound of the invention

and an antagonist of the histamine type 4 receptor.
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25di scl osed in US 2003/ 0055080, qui nuclidine
derivatives as disclosed in WO 2003/ 087096 and WD
wQo@3/11763167 and DE 10050995; or GSK 656398 orPCBKB2008/001171
961081. 80 Exanples of a nodul ator of a non-steroidal
gl ucocorticoid receptor agpni st that may be used in
t he pharnmaceuti cal product laccor di ng to this
enbodi ment i nclude those described in W2006/ 046916.
5The present invention is further illustrated by the
The p;%QQntl 11\;Qn'i|btr|] gtllﬁmﬂg rgl%tésr@tthé 9&419%%%' og\‘é{ cohg)oh & Bfthe
ari an

ectra were neasure

mventld!ﬂl etnya dﬁwm-%ﬁbﬁbMéﬁceétor agoristtvagoddnetiidtin eymphthomimetic
ei ther 300 or 400 MHz. The MS spectra were neasured on

agent,aswqbws@rqpyrb@m@mw pREOPhNER REEDWERPSpelemingepledrine,
ative HPLC ns wer erforne ing a

peeugRE oy HREFJ P 1V RER TRl T e Iy e g e
tetrah Pc???kﬁﬂ@ 'ﬁg&frol‘ﬁgﬁ&@ '}ylgmeéé‘z% dSeHIsHAR: dahastine li‘ﬁciroochloride

uor dacetic ac o aqueous amhoni a or
or ethanorepingphrireyaitachisidehe aqueous phase and eit her
acetonitrile or nethanol as the organi c phase. SCX and
NH2 resin were obtained from Varian Incorporat ed.

React.i 0 h Cr ona irradiation .
The p{gPal In@PYah Atrel Hieig® & B BPLBLTLA A PRk B Rlention, or
a phar‘ﬁ@éH%GH&Eﬁ? NSRBI SRR gan‘d% MakhdiRERYi é@één@ mcﬁﬁ)aﬁJgeJm

Aut oNom 15program The fol | owi ng abbrevi ations havé
muscdradoreasgtdr (VDIVEN aNd i 3)etntagohist soem abeatropine, hyoscine,

DVBQdi net hyl sul phoxi de, 20THFt et r ahydr of ur an
glycopyirlai]. b FHEPHM E@ém%?nt@&omrewd@r priEeRigmeromide, pirenzepine
ortelegﬁlé%%.(? Azabenzotriazol -1-y1)-N,N,N , N -tetranet hyl ur

The present invention still further relates to the combination of a compound of the
invention and a beta-adrenoceptor agonist (including beta receptor subtypes 1-4) such as
isoprenaline, salbutamol, formoterol, salmetérol, terbutaline, orciprenaline, bitolterol

mesylate, pirbuterol, or indacaterol or a chiral enantiomer thereof.

The present invention further relates to the combination of a compound of the invention

and a chromone, such as sodium cromoglycate or nedocromil sodium.

The present invention still further relates to the combination of a compound of the
invention with a glucocorticoid, such as flunisolide, triamcinolone acetonide,
beclomethasone dipropionate, budesonide, fluticasone propionate, ciclesonide or

mometasone furoate.

The present invention further relates to the combination of a compound of the invention

with an agent that modulates a nuclear hormone receptor such as PPARs.
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hexaf | uor ophosphat e
25Pd- 1181, 1- bi s(di -tert-butyl phosphi no) ferrocene

w@adosaed7esn di chl ori de Pd(dppf)2d 2 PCT/GB2008/001171
[1, 1' - Bi s(di phenyl phosphi no) f errocene] di chl oropal | adi u
m(11) conplex with CH2C|2,}C#1terrredi ate 'l Br The
title conpound was prepared as described in EP0526402.

5 Internedi ate 2 3-Borono-4-nethyl -benzoi c acid,
nmet hyl ester 10The title conmpound was prepared as

The pR&8ATIhRSHoh @tIIquﬁﬁQr' @1ck& th3he caRBRatih of30®mpound of the

I nternedi ate

mvenm:—nl\ibgdstyér \ﬁtr(én mmuringudxlnmylg) or- |y posnsirat@ini an-a6-apiggohshani

acid, net hfy ester
antlbody modulating Ig function such as anti-IgE (for example omalizumab).

The present invention further relates to the combination of a compound of the invention
and another systemic or topically-applied anti-inflammatory agent, such as thalidomide or

a derivative thereof, a retinoid, dithranol or calcipotriol.

The present invention still further relates to the combination of a compound of the
invention and combinations of aminosalicylates and sulfapyridine such as sulfasalazine,
mesalazine, balsalazide, and olsalazine; and immunomodulatory agents such as the

thiopurines, and corticosteroids such as budesonide.

The present invention further relates to the combination of a compound of the invention
together with an antibacterial agent such as a penicillin derivative, a tetracycline, a
macrolide, a beta-lactam, a fluoroquinolone, metronidazole, an inhaled aminoglycoside;
an antiviral agent including acyclovir, famciclovir, valaciclovir, ganciclovir, cidofovir,
amantadine, rimantadine, ribavirin, zanamavir and oseltamavir; a protease inhibitor such
as indinavir, nelfinavir, ritonavir, and saquinavir; a nucleoside reverse transcriptase
inhibitor such as didanosine, lamivudine, stavudine, zalcitabine or zidovudine; or a non-

nucleoside reverse transcriptase inhibitor such as nevirapine or efavirenz.

The present invention still further relates to the combination of a compound of the
invention and a cardiovascular agent such as a calcium channel blocker, a beta-
adrenoceptor blocker, an angiotensin-converting enzyme (ACE) inhibitor, an angiotensin-2
receptor antagonist; a lipid lowering agent such as a statin or a fibrate; a modulator of

blood cell morphology such as pentoxyfylline; thrombolytic, or an anticoagulant such as a

platelet aggregation inhibitor.
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6- Brono- 2H i soqui nol i n-1-one (0.5g ) (internediate 1),
3- bor ono- 4- net hyl - benzoic acid nethyl ester (0.5g )

wQ 2ovsaeamesli at e 2), potassium carbonate (0.6g) PCEHGB2a8¥01171
DMF (10nm.) were stirred under nitrogen at room
tenperature. Tetrakis(triphenyl phosphi ne)pal | adi un(0)
(200ny) was then added and“the m xture 20 heated at
95C for 12 hours. The m xture was allowed to cool to
room tenperature and then poured into dilute

The pﬁeétlé%ﬁtqmn%r‘) ﬁer@II' r%iaté@ﬁ) tAd HSHH%aWo@Q(&In%u%Q o‘MHehnventlon

acetate. The organics were conbined, dried over
and a CNPagEnt suchlad @i awttdbemséadtt(alwcbsamdtramap anahedPark@izsonian
under reduced pressure. Purification (Si02 with 1:1
drug (audhas qepeart é- OPPS&WEWQP%P@WB%‘#&@A\O OBriehibifarisgch as

selegilgj%%@) Eiagsgg 2,9%8115 iR 11\/5 bﬂ;‘? CLifj" asg.;%’éagr? ix{\_'w%lgnhi i gré EI dlxi\;x"gg%\ine
reupta@é "il\hlmor a?\ I\ZI@DK aﬂw@azdoﬁﬂt d‘alcot?re%%oﬁllsf"’a clobamﬁw ohiktlor an

. I'ntermedi at e
mhlbltar tﬁereBmmaymtrﬂ:-amdre synmade)hydamamtsenhemmlr B AU suth -a4-doaepezil,
yl -benzaqi c acid, nethyl ester I nternedi ate 3
”Vast'@'ﬂ?'”@Sb’F”%§ %@§§dﬂb‘€l§°"r HVO@’P?fOBWe(OImﬂ')fO'Pﬁén 60%
sodi um hydri de (70ng) was added under nitrogen. The
m xture was allowed to stir for 30 mnutes at room

The picBEREARENER stilNBAh&GBRYS tBHIRESHbLiIGoAHEa dvRfoadd efthe The

m xture was then stirred at 15roomtenperature for a
inventfonraridean dg@nhion the. trefitrwentad @ciieror whsqnmrmm:@gcm ke A cpoalydr

into ter nd,etracte W th ethyl acet The
per 'ph&ﬁj'é{rﬂmﬁ'gg 9\%? '%@B”Pijeu@'? BRj0ig\AE PGW@@'M% eu?ﬁféul fate

carba@gfé}% 2 g%\lglg ngi?S éLﬁ]Y @QIEF(%&@%nHﬁ&%né Sld&ﬁgrdarﬁ rd:e? égSSnt agent-

acet at e:

s, par@Get@hdlasit 3 ngasterdidig ahtiidflanmetpgugdnt 0. 59) . 20 IVS:
APCI (+ve) 384 (MrH) 1H NVR DVBO-d6 8.29 (1H, d),
7.98-7.90 (1H, n), 7.82 (1H m), 7.72 (1H s) 7.64

The p %Qh%g%ng)aaﬁrth%jl Ir_lél%tg%io %E%%n@%gti%%ga %PPOLW o(@S%leentlon
togetr{eg ith %)parenterally or topically-applied (including inhaled) local anaesthetic agent

such as lignocaine or a derivative thereof.

A compound of the present invention can also be used in combination with an anti-
osteoporosis agent including a hormonal agent such as raloxifene, or a biphosphonate

such as alendronate.

The present invention still further relates to the combination of a compound of the
invention together with a: (i) tryptase inhibitor; (ii) platelet activating factor (PAF)
antagonist; (iii) interleukin converting enzyme (ICE) inhibitor; (iv) IMPDH inhibitor; (v)
adhesion molecule inhibitors including VLA-4 antagonist; (vi) cathepsin; (vii) kinase
inhibitor such as an inhibitor of tyrosine kinase (such as Btk, ltk, Jak3 or MAP, for example
Gefitinib or Imatinib mesylate), a serine / threonine kinase (such as an inhibitor of a MAP
kinase such as p38, JNK, protein kinase A, B or C, or IKK), or a kinase involved in cell

cycle regulation (such as a cylin dependent kinase); (viii) glucose-6 phosphate



15

20

25

30

25 nternmedi ate 5
3-(2-Benzyl- 1- oxo- 1, 2-di hydr o-i soqui nol i n- 6- 0- 4- et hyl

WO b@saei7es aci d 83 Intermediate 4 (0.5qg), |pPthiGBRo08/001171
hydr oxi de nonohydrate (0.1g), nethanol (20nlL) and
wat er 5(4nmL) were stirredﬁ roomtenperature for one
hour then heated at 50C for two hours. On cooling to
roomtenperature the reaction was poured into dilute
hydrochloric acid and extracted with ethyl acetate.

dehyqu%n%egﬁaﬂlbﬁ& iR H0L Bed . Fepdy gﬁ% gg?@?%hﬁgglét agent, for

fate then |'tered and evapor at

examé esishiciaef (&l)qamelriefwldalsé lirhitdenPousdn(dle dippuridd); (xii) uricosuric
I nternedi ate 6
agent, 3‘0( oxauEHe prabenesia-sulfippyiargith ¢-hesabionianena (di)grgwth hegmene

secreiipad G ol M ohE Sromprrdg  EEBh et ofin actor
(PDGEf M)lff%?obﬁé%{ gmv\)th AREbr bt @R 194sidNidvoislh SRS S frad SR ).

wer e "ad he m xture was stirred at room

(xvii) grenqdemym maerdpbage vadbvestinouatsrg fadter (\mﬂaISFl)e(xvm)acrapsaucm
rempved under reduced pressure to give the t

cream Gfvp Gy kit RN wa@Kaéwpmr@etﬁgpplswwaﬂmf%@@%rSB -233412
(talnet%H{) otf b%ﬁ 8?6(x) glgstase inhibitor such as UT-77 or ZD-0892; (xxi) TNF-alpha

converting enzyme inhibitor (TACE); (xxii) induced nitric oxide synthase (iNOS) inhibitor;
(xxiii) chemoattractant receptor-homologous molecule expressed on TH2 cells, (such as a
CRTH2 antagonist); (xxiv) inhibitor of P38; (xxv) agent modulating the function of Toll-like
receptors (TLR), (xxvi) agent modulating the activity of purinergic receptors such as P2X7;

or (xxvii) inhibitor of transcription factor activation such as NFkB, API, or STATS.

A compound of the invention can also be used in combination with an existing therapeutic
agent for the treatment of cancer, for example suitable agents include:

(i) an antiproliferative/antineoplastic drug or a combination thereof, as used in medical
oncology, such as an alkylating agent (for example cis-platin, carboplatin,
cyclophosphamide, nitrogen mustard, melphalan, chiorambucil, busulphan or a
nitrosourea); an antimetabolite (for example an antifolate such as a fluoropyrimidine like
5-fluorouracil or tegafur, raititrexed, methotrexate, cytosine arabinoside, hydroxyurea,
gemcitabine or paclitaxel); an antitumour antibiotic (for example an anthracycline such as
adriamycin, bleomycin, doxorubicin, daunomycin, epirubicin, idarubicin, mitomycin-C,
dactinomycin or mithramycin); an antimitotic agent (for example a vinca alkaloid such as
vincristine, vinblastine, vindesine or vinorelbine, or a taxoid such as taxol or taxotere); or a
topoisomerase inhibitor (for example an epipodophyllotoxin such as etoposide, teniposide,
amsacrine, topotecan or a camptothecin);

(i) a cytostatic agent such as an antioestrogen (for example tamoxifen, toremifene,
raloxifene, droloxifene or iodoxyfene), an oestrogen receptor down regulator (for example

fulvestrant), an antiandrogen (for example bicalutamide, flutamide, nilutamide or
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84 Internmediate 6 (0.2g) in dichloronmethane (5nL) was
added to a solution of cyclopropylamne (1nL) in
walc@kliza7esret hane (5nl). The reaction m xture WAST/GB2008/001171

stirred at roomtenperature for 12 hours then poured

into water and extracted with ethyl acetate. 5The
organi cs were conbi ned, dr/®d over magnesi um sul fat e

then filtered and evaporated under reduced pressure.
Purification (Si02 with 1:1 ethyl acetate: isohexane

I h itl d. lid (120nm).
croroga il S0 Db SRR R R 555
cupréibin 8 SReloiE, aplogebtgiinlriondhplo fagestdlioolls) dnibmatase
inhibifbr §8r &xaBpig 84 adastiopolepletdzdld, Moratple & .e2Bmedtdne)sdr,andniBitor of

3H, s), 2.90-2.84 (1H, m, 0.71-0.66 (2H, m,
5o eé?"éis-%g% gedinastgyideexanpl e 2

e e
like mi3riciabRf 6n&@t MBMRor FikkokiNme Mﬁogéﬁ atiSRbriceftoPfundidiy

ethylamne in THF (5nL). The solution was stirred for
(iv) an phibdar of grewthdastot fengtianaton exampleea gGvéta ttctaantibodyu(foe

S C T, A St N M.
o2 R aERAATSHULALE ARy 41 S HORE R S llilonne
kinasa irbiitb g ‘ahdigHiisiton bethasepidenmBl grogtviacioh Ranily t(ioe erAMPIB WACEGFR
familyat?/ro%inse?(lirltage(lnlh(i)i?itrg?)shch a855 L\I_I\(/gjchéfg4-(ﬂ:\<;reo)phgngy7l)-7(~mg’;20t(y-6—(3-
morpholinopropoxy)quinazolin-4-amine (gefitinib, AZD1839), N~(3-ethynylphenyl)-6,7-
bis(2-methoxyethoxy)quinazolin-4-amine (erlotinib, OSI-774) or 6-acrylamido-N-(3-chloro-
4-fluorophenyl)-7-(3-morpholinopropoxy)quinazolin-4-amine (Cl 1033)), an inhibitor of the
platelet-derived growth factor family, or an inhibitor of the hepatocyte growth factor family;
(v) an antiangiogenic agent such as one which inhibits the effects of vascular endothelial
growth factor (for example the anti-vascular endothelial cell growth factor antibody
bevacizumab, a compound disclosed in WO 97/22596, WO 97/30035, WO 97/32856 or
WO 98/13354), or a compound that works by another mechanism (for example linomide,
an inhibitor of integrin avB3 function or an angiostatin);

(vi) a vascular damaging agent such as combretastatin A4, or a compound disclosed in
WO 99/02166, WO 00/40529, WO 00/41669, WO 01/92224, WO 02/04434 or WO
02/08213;

(vii) an agent used in antisense therapy, for example one directed to one of the targets
listed above, such as ISIS 2503, an anti-ras antisense;

(viii) an agent used in a gene therapy approach, for example approaches to replace
aberrant genes such as aberrant p53 or aberrant BRCA1 or BRCA2, GDEPT
(gene-directed enzyme pro-drug therapy) approaches such as those using cytosihe

deaminase, thymidine kinase or a bacterial nitroreductase enzyme and approaches to
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1H NVR DMSO-d6 8.47 (1H, t), 8.31 (1H, d), 7.82 (1H,

s), 7.79-7.78 (1H, m), 7.69 (1H, s), 7.63 (1H, d),
w@288/1¢065 d), 7.43 (1H, d), 7.37-7.29 (5H, mMPCBGB2008/001171

(1H, d), 5.21 (2H, d 5), 3.31-3.24 (2H, m, 2.30 (3H,

s), 1.13 (3H, t). Exanple g6

3-[2-(4-Brono-benzyl)-1-o0x0%1, 2-di hydro-i soqui nol i n- 6-

y1- N-cycl opropyl - 4- net hyl benzam de. 10 i)

3-(2-(4-Brono-benzyl)-1-o0xo- 1, 2-di hydro-i soqui nol i n- 6-

mcre%éé] aﬂe %%‘nc?fd‘&%n%tﬁ‘ ék' 9,”}%% Aﬁr%& &lch a%i?&f@dé%driegig?ance

was a
genetl-fét@’yﬁﬁﬂl ate 3 (0.45qg) in dry DV (10rrL) The reaction
mxture was stirred for 30 mnutes at roomtenperature
(ix) aft agant 4sedinamoeningthebamsuiic epgroads or exdhptk exFrieo and in-vivo
eaction m xture was then s}lrred at roomtenperature

appropgesfo (i eanena M RKkResnIcR &1 palieet tuawricﬁ'{%ﬁéc%%transfecﬂon
with c@ﬁﬂfn%g shdh & ek BlxiRRd n@?kg%ﬁfﬁ% ed%tlitﬁo rragn Eﬁ%% Eolony

€ organi cs were CO ove

stimulatihg fickr 24ppheithés td @éoeébs@mdc@wmﬁtagﬂroumugr@imfécted
pressure. Purification (Si02 with 4:1 ethyl

immupe eelistseich g8 sivkine-trassieried wenditingells rappsaashes usieg

AP +ve) 462, 464
cytokRRRARRBEe o e I mq%é?r@aghes%ﬁnggﬁ“ b enipaclics.
s), 7.69 (1H, s), 7.63 ( 1H, d), 7.57-7.49 ( 4H, m,
7.30 (2H, d), 6.73 (1H, d), 5.18 ( 2H, s), 3.86 (3H,

In a figdher BmBadifneBtihepresent invemtlon provides a pharmaceutical product
3-(2-(4-Bronp-benzyl)-1-oxo-1, 2-di hydro-i soqui nol i n-6-
compyqsmgd_l@y‘@mglﬁp@)%yp fmst@@p\r%ﬂpgrqgl@ﬁliymcaés a compound of formula (I},

(1A), (1B), (IC), (ID), (IE), (IF), (IG) or (IH) or a pharmaceutically acceptable salt or N-oxide
thereof, as hereinbefore described, and at least one further active ingredient selected
from:-

e a phosphodiesterase inhibitor

e ap2. adrenoceptor agonist

e a modulator of chemokine receptor function

e a protease inhibitor

e a steroidal glucocorticoid receptor agonist

e an anticholinergic agent, and a

* anon-steroidal glucocorticoid receptor agonist.

The pharmaceutical product according to this embodiment may, for example, be a
pharmaceutical composition comprising the first and further active ingredients in
admixture. Alternatively, the pharmaceutical product may, for example, comprise the first
and further active ingredients in separate pharmaceutical preparations suitable for
simultaneous, sequential or separate administration to a patient in need thereof.

The pharmaceutical product of this embodiment is of particular use in treating respiratory

diseases such as asthma, COPD or rhinitis.
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2. 0M | sopropyl magnesi um chloride in THE (0.9nL) was
added dropwi se to a solution of cycl opropyl am ne
wQ@ 00ok8ad7p5 i n THF (5nl). The reacti on m xture WAST/GB2008/001171
stirred for 5 mnutes then Exanple 3 step (i) (0.2g)
in dry THF (3nlL) was added7 dropw se. The reaction
10mi xture was stirred for 4 hours at roomtenperature.
The reaction m xture was then poured into saturated
amoni um chl ori de solution and extracted with

Exam&ggg e?rg gggﬁwgé‘uggtera]-g??nh% ma‘%?ﬂe\Weeu % é%jov arrqglé

Sium su ate tere apora
produét%@érdfn@%l 486 ePbBGifehinciiye bfPRY inAibitoiURR a‘éﬂa‘i‘\hnﬁl&blﬂor of the
et hyl acetate:isohexane as eluant) gave the title
isoforro diigioiih l%&E&mmltpdar(ODa PBEp. intibitavS:=xanmdeg inclelle 4@7cop@®UNds
1H, d

05 ot S RER A5 Lo e b

N-{9- awat-o% ? 4%17 %té@qgay(ro %é% §-Jkﬁ’£'4gbg}\50cgiz%? n(ﬂR)
yl]pyruihe—&a?ﬂo@nﬁde (0121H44)T) 0.58-0.52 (2H, m. 20 Exanple

3- (beﬂﬁy@t)l-b(ﬂ“@pyqbetlzﬁ%ﬂ‘l[@f(”@mmMHWMHWV‘J-@H}&@%QWE&WQWUG,
(18- e@g-%r-][é %:yglo[g)%oﬂfllé& 2- ylgyy?-rzlgrlngt%g%l/prﬂw%ln{llﬂet(ria_%gi}c;-gﬁ pl%—%%r‘rj\%inone

(Atlzof]an%;fbt hyl 3-{244- (4- et hyl - pi perazi n-1-yl)-benzyl ] - 1- ox

2- di hydro-i soqui nol i n6-y1}-benzoic acid, nethyl

N-(3, mtm«sro-&sﬁ)«mmi)@ 3 -@tfeprdbehzylP5 2|gdroxy-l’ﬂHFmdid1-)Bl-3p] -DexaetEnide
cesi um carbonate (0.429), palladium(I11)

(AWDat?e¥%13e (10ng), BINAP ( 30mg), in 1 4- di oxane (10nL)

PR Bl e b S 3 R e PR B c o

propaﬁérﬁ@gt{{;gc §Mr| fication (Si02 5:95
nmet hanol : di chI oronet hane as eluant) gave the sub-title

N-[9- meihyjefuovcb (ﬁﬁeml -3vh®, ¢ Hetvay duopgaold[ 3, 2 ¢ k] 4] bertizodiamepin-3(R)-
VHPV“NI—”&%?%B?W?@ ELInYBYI - 3- {2- [ 4- (4- et hyl - pi perazin-1-y
cis-[4 %}%@)og? ié/ EZ%C %FU W?&nzg%\ethﬁy%hen\zjg%c C?hexane 1-carboxylic acid

(Cilomilast),

8-amino-1,3-bis(cyclopropylmethyl)xanthine (Cipamfylline),
N-(2,5-dichloro-3-pyridinyl)-8-methoxy-5-quinolinecarboxamide (D-4418),
5-(3,5-di-tert-butyl-4-hydroxybenzylidene)-2-iminothiazolidin-4-one (Darbufelone),
2-methyl-1-[2-(1-methylethyl)pyrazolo[1,5-a]pyridin-3-yl]-1-propanone (Ibudilast),
2-(2,4-dichlorophenylcarbonyl)-3-ureidobenzofuran-6-yl methanesulphonate (Lirimilast),
(-)-(R)-5-(4-methoxy-3-propoxyphenyl)-5-methyloxazolidin-2-one (Mesopram),
(-)-cis-9-ethoxy-8-methoxy-2-methyl-1,2,3,4,4a,10b-hexahydro-6-(4-
diisopropylaminocarbonylphenyl)-benzo|[c][1,6]naphthyridine (Pumafentrine),
3-(cyclopropylmethoxy)-N-(3,5-dichloro-4-pyridyl)-4-(difluoromethoxy)benzamide
(Roflumilast),

the N-oxide of Roflumilast,

5,6-~diethoxybenzo[b]thiophene-2-carboxylic acid (Tibenelast),
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The title conpound was prepared as described in

Exanple 3 step (ii) using the product of 15step (i).
we@uoosfizzras i on (S102 5: 95 met hanol : di chl or onmet hB@OEGB2008/001171

eluant) gave the title conpound as a solid (17ng). M

APCl (+ve) 507 (M+tH) 88 1 ;;\II\/R DVSO-d6 8.45 (1H, d),

8.29 ( 1H, d), 7.79 (1H, dd”), 7.74( 1H, d), 7.65 (

1H, d), 7.59 ( 1H, D) 7.51 (1H, dd) 7.41 (1H, d)

7.25 ( 2H, d), 6.91 2H, d), 6.68 1H, d), 5.09

2,3,6,?'{%%%.(%%2 ?lgl%e's)‘ltyﬁ@ r(o%@h‘-o (‘{ﬂﬂfﬂ%xgg n?i%t?ngl /-(I-Z 6thm|'abg6 1
a]lsocﬂuﬂd]]n@ @t (fre@iinsin) andd. 55-0.52 ( 2H, n). 5 Exanple 5

cl opropyl- 342- (4- et hanesul f onyl - benzyl) - 1- oxo-1, 2
3-{[3- (caplnmtﬂoxsﬁdqmew@wmleeyﬂrn]ethyﬂ Nr@tm% (bmfawﬁtbw) BM@@no\e -6-

t hanesul f onyl - benzy1) - 1- oxo- 1, 2- di hydr o-i soqu
ammeH] '15?‘?4%?3/1] -4-nmet hyl - benzoic acid, nethyl ester The

sub-title conpound was prepared as described for

Exarrﬁ%?rﬂ? la8,BdfdrRBetb) adbHidtthdt My HERatiS e HAfnaceutical product

hl or omet hy1-4- net hanesul f onyl - benzene.
accorﬂjEs\Buo tHis embo@meﬁﬁnaﬂdmﬂeltaplotérembhyelopeme’eabletsbsr@hame

| uant) ve the sub-title conpound (0.4q).
albutqpbp Ikwt@ oh%zg phate) formoterol (e.g. afmmmtmlgegrqgeg as

xmaféa‘@’_fe%rgt?l%?? »;glp(gr%a&ﬁ% tgpol7 1g4 % rﬁeﬁ%ﬁaﬁ)dg E)bng{lPoriw%%aterol
The fadrénoddptor 2ddnist bf thid SdbddirdEht Mady beda Ahgtatling B)-agonists, for
example salmeterol (e.g. as xinafoate), formoterol (e.g. as fumarate), bambuterol (e.g. as
hydrochloride), carmoterol (TA 2005, chemically identified as 2(1H)-Quinolone, 8-hydroxy-
5-[1-hydroxy-2-{{2-(4-methoxy-phenyi)-1-methylethyl]-amino]ethyl]-monohydrochloride, [R-
(R*,R")] also identified by Chemical Abstract Service Registry Number 137888-11-0 and
disclosed in U.S. Patent No 4,579,854), indacaterol (CAS no 312753-06-3; QAB-149),
formanilide derivatives e.g. 3-(4-{[6-({(2R)-2-[3~(formylamino)-4-hydroxyphenyl]-2-
hydroxyethyl}amino)hexylloxy}-butyl)-benzenesulfonamide as disclosed in WO
2002/76933, benzenesulfonamide derivatives e.g. 3-(4-{[6-({(2R)-2-hydroxy-2-[4-hydroxy-
3-(hydroxy-methyl)phenyllethyl}amino)-hexylloxy}butyl)benzenesulfonamide as disclosed
in WO 2002/88167, aryl aniline receptor agonists as disclosed in WO 2003/042164 and
WO 2005/025555, indole derivatives as disclosed in WO 2004/032921, in US
2005/222144, compounds GSK 159797, GSK 159802, GSK 597901, GSK 642444 and
GSK 678007.

Examples of a modulator of chemokine receptor function that may be used in the
pharmaceutical product according to this embodiment include a CCR1 receptor

antagonist.

Examples of a protease inhibitor that may be used in the pharmaceutical product
according to this embodiment include an inhibitor of neutrophil elastase or an inhibitor of

MMP12.
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WD 2008/ 122765PCT/ GB2008/ 001171 89 The title conpound
was prepared as described in Exanple 3 step (ii) using

w@e@daer76df step (i). Purification (Si02 with PCE8B2008/001171
nmet hanol : di chl or omet hane as el uant) gave the title

conmpound as a solid (0. 129)9 V5. APCl(-1-ve) 487
(MtH) + 1H NVR DMBO-d6 8.43 7(1H, d), 8.29 ( 1H, d),

7.91 ( 2H, d), 7.79 ( 1H, dd ), 7.75 ( 1H m),
7.70-7.66 ( 2H, m, 7.57-7.52 ( 3H m, 7.42 ( 1H, d),
6.76 ( 1H, d), 5.33 ( 2H, s), 3.19 ( 3H, a), 2.87-2.83
( 1H m, 2.29 ( 3H s), 0.70-0.65 ( 2H, m),
Examfle$ 8f & stevidal dldcoegriicoidEraapioe afonist that may be used in the
4-{446- (5- Cycl opr opyl car banpy1- 2- met hyl - pheny1) - 1- oxo-
pharmfcwtlcgb@rei_iw&awprémgw g WPP 'ﬁﬁéh‘?P'Pd%P@d@Pﬁ‘ﬁé, fluticasone
(e.g. ar(siorirgyg_iléga}{é Ieg’tler ,er_n%m_e aasroP18 @Ugl & firoate eé’cgrr),t Be% otn¥<=lth§ssotngr(e.%.sas
17-propidrthtetorot 2218 fapiBHaly ée(térsg, cfesBhRsaBRILA B %S%Jg? eBafendte),
I hydro-2H-pyridi ne-1- carboxylic acid,tert-butyl ester
etipredid! 2308 ¢ 1RAFTE =R, GRS QEL(EL a9 @cdtoride)liubisdlide, zoticasone,
compound was prepared as described in Tetrahedron )
flumoxagige, rofl@g@r@;qe,@’tlx%e.g. as propionate ester), prednisolone, prednisone,
tipredane, steroid esters e.g. 6a,9a-difluoro-17 a-[(2-furanylcarbonyli)oxy]-11p-hydroxy-
16a-methyl-3-oxo-androsta-1,4-diene-17p-carbothioic acid S-fluoromethyl ester, 6a,9a-
difluoro-11p-hydroxy-16a-methyl-3-oxo-17a-propionyloxy-androsta-1,4-diene-173-
carbothioic acid S-(2-oxo-tetrahydro-furan-3S-yl) ester and 6a,9a-difluoro-11p-hydroxy-
16a-~-methyl-17a-[(4-methyl-1,3-thiazole-5-carbonyl)oxy]-3-oxo-androsta-1,4-diene-17-
carbothioic acid S-fluoromethyl ester, steroid esters according to DE 4129535 , steroids
according to WO 2002/00679, WO 2005/041980, or steroids GSK 870086, GSK 685698

and GSK 799943.

Examples of an anticholinergic agent that may be used in the pharmaceutical product
according to this embodiment include for example a muscarinic receptor antagonist (for
example a M1, M2 or M3 antagonist, such as a M3 antagonist) for example

ipratropium (e.g. as bromide), tiotropium (e.g. as bromide), oxitropium (e.g. as bromide),
tolterodine, pirenzepine, telenzepine, glycopyrronium bromide (such as R,R-
glycopyrronium bromide or a mixture of R,S- and S,R-glycopyrronium bromide);
mepensolate (e.g. as bromide), a quinuclidine derivative such as 3(R)-(2-hydroxy-2,2-
dithien-2-ylacetoxy)-1-(3-phenoxypropyl}-1-azonia-bicyclo[2.2.2]octane bromide as
disclosed in US 2003/0055080, quinuclidine derivatives as disclosed in WO 2003/087096
and WO 2005/115467 and DE 10050995; or GSK 656398 or GSK 961081.
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i)
51- {446- (5- Met hoxycar bony1- 2- net hyl - phenyl) - 1- oxo- 1Hi s
woqusned7eh- 2-y1l met hyl ] - PCT/GB2008/001171

phenyl } -3, 6-di hydr o- 2H pyri di ne- 1- car boxyl i ¢ aci d,
tert-butyl ester 5 Exan'ple 3 step (i) (0.599),
4-(4,4,5,5-tetranmethyl -[ 1, 80 2] - di oxabor ol an- 2-yl') - 3, 6-

di hydr o2H pyri di ne-1-carboxylic acid, tert-butyl ester
(step (i)) (0.4g), potassium carbonate (0.539),

f re heat ed 75C
Sxampls 45 ol ki) Bt e RO B £ o
used Bk phh@bdetid=® BrddlbaceBiaily 1B8Mls @iHoarté inMudB those described

di chl oronet hane. The organics were conbined, dried

in WQROO6/046gt@Bsi um sul fate, then filtered and evapor at ed
under reduced pressure. Purification (Si02 with 1:3
et hyl acetate:isohexane as eluant) gave the sub-title
conpound (0.4g). 15MS: APCl(-1-ve) 565 (MrH)+ 1H NMR
CDCI 38.51 (1H, d), 7.98-7.94 ( 2H, m, 7.47-7.29 ( TH,
The mgsentymygnt(onlqs.[fur@)er ilgsteted byl e, no@)hmn@wma@nﬂes thei folidy BSow.
In the%? ex%m%%s tff &@R?%%étr%werézm%é%re%pp as\?arlamﬂfgy ?nqyﬁ s%gyt_rometer
ata p?&éh Frlaé;uenc&/)f elzc)hperr 883 IOE g?obglrl%y-'l-h% Mr?e ?phec}ra F\gveéen ?f?sur_e% ona
Hew|étt—Pad«aquHﬁd)ﬂG)O1MSrD G1946A spectrometer. Preparative HPLC separations
yl net hyl | - pheny1} - 3, 6-di hydr o- 2H i di ne-1-carboxylic
were a%ﬁﬂmefiéistngtm fere Syemetry? or KBr'@gg@{@lqmm Pea EORRPRINPREX

ste usin
comifSoBFEANAFR 1 AER5Hk BB REAIE B s BEBsS i da .o
ammaéHil |acé@f§ ad melaagbﬁk%]%sé%nG letimert ic&@f’{ ﬁ‘llé &%éthér'wcﬁ as the
conmpound as a solid (0.24g). 5 Ms: APCI (+ve)
organfdvehidise. SCX and NH; resin were obtained from Varian Incorporated Reactions
that were heated by microwave irradiation were performed using a CEM Discover
Microwave. Compounds were named using the MDL Information Systems AutoNom

program.

The following abbreviations have been used:-

DMF N,N-dimethylformamide

DMSO dimethylsulphoxide

THF tetrahydrofuran

DMA N, N-dimethylacetamide

DCM dichloromethane

HATU O-(7-Azabenzotriazol-1-yl)-N,N, N', N'-tetramethyluronium
hexafluorophosphate

Pd-118 1,1-bis(di-fert-butyiphosphino)ferrocene palladium dichloride
Pd(dppf).Cl, [1,1"-Bis(diphenylphosphino)ferrocene]dichloropalladium(il)
complex with CH,Cl,

Intermediate 1
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1H NVR CDCI 3 8.49 (1H, d), 7.67 ( 1H, d), 7.62 (1H,

s), 7.46-7.40 ( 2H, m, 7.37-7.31 ( 5H, m, 7.14 ( 1H,
woRosa256s ( 1H, d), 6.21 ( 1H, s), 6.02 ( 1H BJT/GB2®8/001171

( 2H, s), 4.07- '04.03 ( 2H, n) 3.62 ( 2H, t),

2.93-2.87 ( 1H, m, 2.52-2.46 ( 2H, m, 2.30 ( 3H, s),

1.46 ( 9H, s), 0.90- 0.84(8§H 0.64-0.59 ( 2H, m.

Exanmpl e 7

N- Cycl opr opy1l- 4- et hyl - 3[ 1- oxo-2-{4-(1, 2, 3, 6-tetrahydr

BrdndBH-idi zyl}-1, 2-
6 Br%@% ylgbguﬁggé)l}lﬁrg{l n- 6- ylFbenzam de, hydrochloride A

sol ution of Exanple 6 step (iii) (0.2g) in nethanol
(10m.) was treated with 4.0M HKCl in 1,4-di oxane (10nl)
and the solution stirred at rgpomtenperature for 2
hours. The volatil es 20ye rhemn enoved under reduced
pressure and the residug turated with diethyl ether
to give the product, gfte ation as a solid
(80mg). Ms: APCI (+ve) 490 (MrH + 92 1H NVR DMSO-d6 5
The tBle @8mpaihd whs pRparkd(aslddscied iB EFD5064d2. d), 7.79 ( 1H,
d, 775 ( 1H, s ), 7.68 ( 1H, s ), 7.64 ( 1H d),
7.53 (1H, d ), 7.46 ( 2H d ), 7.42 ( 1H d), 7.35 (
Intermediage 3 6 72 ( 1H, d), 6.17 ( 1H, s), 5,22 ( 2H s),
3.75-3.73 2H, m), 332326(2H, m), 2.87- 2.82 (

330%’&0-{3%@3,?"%0%%({” tr‘rﬂé gﬁpl(esgi, s), 0.69-0.66 (

N- Cycl opr opyl- 4- et hyl - 341- oxo- 2- (4- pi peri di n-4-yl - ben
zyl) -1, 2-di hydro-i soqui gol i n6-y benzam de i 010% Pd
/ C (20nmg) was added tojla sol ut on of Exanpl e 7 (60ny)
in ethanol (20mL) andto

The title compound was prepared as described in Organic Letts., 2006, 8 , 305.

Intermediate 3

4-Methyl-3-(1-ox0-1,2-dihydro-isoquinolin-6-yl)-benzoic acid, methyl ester

8-Bromo-2H-isoquinolin-1-one (0.5g ) (intermediate 1 ), 3-borono-4-methyl-benzoic acid
methyl ester (0.5g ) (intermediate 2 ), potassium carbonate (0.6g) , and dry DMF (10mL)
were stirred under nitrogen at room temperature.
Tetrakis(triphenylphosphine)palladium(0) (200mg) was then added and the mixture
heated at 95°C for 12 hours. The mixture was allowed to cool to room temperature and
then poured into dilute hydrochloric acid. The aqueous was extracted with ethyl acetate.

The organics were combined, dried over magnesium sulfate then filtered and evaporated
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the m xture subjected to hydrogenation at 3 Barr for 2
hours. The reaction m xture was filtered and
weragaeas®d under reduced pressure to give thePtT/GB2008/001171

conpound as the hydrochloride salt as a solid (50ng).

15 MS: APCl (+ve) 492 (MH—I)@ 1H NI\/R DVMSO-de 8. 77 (2H,

s), 8.44 ( 1H, d), 8.28 ( °tH, 7.79 ( 1H, d), 7.75

( 1H, s), 7.67 (1H %), 7.63 (1H d), 7.52 (1H,d), 7.42
(1H,d), 7.31 (2H,d), 7.21 (2H,d), 6.71 (1H, d), 5.19 (

s B B, By 3 i T o oo
the itl céfpBurb(0(45gi, M), 0.57-0.53 ( 2H, m). 20 Further

purification of the the above material (40ng) (HPLC
using acetonitrile: 0.1% aqueous amoni a as el uant)

conpound as a solid as the free base
MS: Ag%ﬁﬁﬁ‘ﬁ%ﬁékﬁ )S&CI (Tﬁe) 492 (M+H)+ 251H NVR DVBO d6 8. 41
1 ./, K
H va(;lig%ns‘(@ld %g )%% (67 H(lséi'br(o%)g? 8/ d%s @H( d)}'?'(Qlﬁﬁ? 85 (1H %)27375 7.88 (4H,
m),7zB(1Wt)266(2(2»HLd)d;3 86X3H198)(23BI(3H)S) 6. 69 (1H d), 93
7 ( 2H, s), 3.01-2.98 ( 2H, m, 2.86-2.83 ( 1H m
, 2 56- 2. 52( 3H, m, 2.28 ( 3H, s), 1.65-1.62 ( 2H,

1-1.42 2H, m, 0.70-0.66 ( 2H, m, 0.57-0.54
I“terwngdiﬁfl Exarrpl e 9

3-(2- s@%&ﬁf E%% 524%igigarwlso%€.%am%4r -nthi-BehzdiBlacRi) veltRy ster
y z
di hydr o-i soqui nol i n-6-y11-benzamn de Met hoxyl am ne
hydrochl oride (0.12g) was added?to a solution of
' ). The
n 2.0M

Intermediate 3 (0.45g) was dissolved in dry DMF (10mL) then 60% sodium hydride
(70mg) was added under nitrogen. The mixture was allowed to stir for 30 minutes at room
temperature then benzyl bromide (0.2mL) was added. The mixture was then stirred at
room temperature for a further 12 hours. The reaction mixture was then poured into water
and extracted with ethyl acetate. The organics were combined, dried over magnesium
sulfate then filtered and evaporated under reduced pressure. Purification (SiO, with 1:4

ethyl acetate: isohexane as eluant) gave the title compound (0.5g).

MS: APCI(+ve) 384 (M+H)"

'H NMR DMSO-ds 8.29 (1H, d), 7.98-7.90 (1H, m), 7.82 (1H. m), 7.72 (1H, s), 7.64 (1H,
d), 7.54 (1H, d), 7.42 (1H, m), 7.38-7.30 (5H, m), 6.72 (1H, d), 5.21 (2H, s), 3.85 (3H, s),
2.32 (3H, s).

Intermediate 5

3-(2-Benzyl-1-oxo-1,2-dihydro-isoquinolin-6-yl)-4-methyl-benzoic acid
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I sopropyl magnesi um chloride in THF (1nlL) added. The
m xture was stirred for 1 hour then a further portion
wWo@200R18363F sopr opyl magnesi um chl oride in THF ( 1pC)/GR2a®8/001171
added. The m xture was stirred for a further 1 hour
t hen poured into saturated aqueous anmoni um chl ori de
and extracted wi th dichl or'tnet hane. The organi cs were
conmbi ned and 15evapor at ed under reduced pressure. The
resi due was dissolved in nethanol (20nL) and 2. 0M HCl
in diethyl ether added (20mL). This sol ution was
stirred at roomtenperature fop 12 hours. The
vol atil es were renoved under r
residue purified (Si02 10-9Q
met hanol : di chor{pnet hane: aque|us @ eluant) to
give the tit] e sqQnmpaund-as. _a~soktd (22qgy’ 20 Ms:
APCL(1-ve) ( 1H NVR DMSO-d6 8.30 (1H, d),
7.72 ( 1H, d), 7. H s), 7.63 ( 1H, d), 7.52 (
1H, d ), 7.45 ( 1H,~d), °7.39 ( 2H, d), 7.30 ( 2H, d),
6.72 ( 1H, d), 6.17 ( 1H, s), 5.20 ( 2H, s), 3.71 (
3H, s), 3.40-3.32 ( 2H m, 2.90 ( 2H, t), 2.35-2.31
Intem{ed%‘t'é 4 . Eg)zh’t%Qm( hﬁd?‘oxn&é mo%éh@FQ@Rb E1g)“?netl5?é’nol (20mL) and water
N- Cycl opr opy1- 3- (3- (3-di net hyl am no- propoxy) - benzyl
(4m L)]were st(rmedlatzodmhyluhpenasﬂq tfnrrmbl houGthehhedtedett HYIC foetwam d

hours[ Qn (:golmgﬁ%{qﬂm ﬁﬁ‘%atﬁfeo@Si%Ct'ﬁﬂ mmour%&lﬂtgr%lpte hydrochloric

acid and exiracted with ethyl acetate. The organics were combined, dried over

magnesium sulfate then filtered and evaporated under reduced pressure to give the title

compound (0.4g).

Intermediate 6

3-(2-Benzyl-1-oxo0-1,2-dihydro-isoquinolin-6-yl)-4-methyl-benzoyl chloride.

Intermediate 5 (0.4g) was dissolved in dichloromethane (25mL) then oxalyl chloride
(0.5mL) and one drop of N,N-dimethylformamide were added. The mixture was stirred at
room temperature for twelve hours. The volatiles were removed under reduced pressure

to give the title compound which was used directly without further purification.

Example 1

3-(2-Benzyl-1-ox0-1,2-dihydro-isoquinolin-6-yl)-N-cyclopropyl-4-methyl-benzamide.
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Cesi um car bonate (15.4g) was added to a solution of

3- hydr oxynet hyl - phenol (3g) in DMF (80nmL). To this
woRoosaerenas added (3-chl oro-propyl)-di net hyl - BOT/G82008/001171

hydrochl ori de (4g). The m xture was heated at 80C for

20 hours then allowed to cpol. The reaction m xture

was poured into water and 4xtracted W th ethyl

acetate. The organics were conbi ned, dried over

magnesi um sul fate then filtered nd evapor at ed under

reduced pressure. Purification (

5i 02 with 5:95
met hanol : di chl or onet hane as~el ! gavext he

sub-title gonmpouiid .90 (2H,
m, 6.82- ( ‘ 09)(21-1, 1),
2.45 ( 2H, t),”. 5 ; . dui ntet ).

(ii)
[ 3- (3- Chl oronet hyl - ¥) - propyll-di net hyl -am ne 20
95 volatiles were then renoved under reduced pressure

Intermegliat § €0-20)dn ichtnenetasne thinlywasorsidled te desokition of 1g)
cyclo;{rgﬁyﬁ%\/\{%g éﬁﬁﬁ)ﬂp %g{hfog%gthgnqe t({;ﬁlr):]ﬁ% resatcﬁgn nv%xtttﬁ]rg l\J/\;as stirred at
room feripéfatuledo! ZTF&EN k4R RRr&y i‘ﬁ%éiéﬁ%r D aekich \Mﬁgétﬂx#éc%%%.

ydro-1soqui nolin-6-yl1}-4- 5 - benzoi ¢ aci d,
The oggghies weideorabibed i dried dveompgruasilinagifgie earfiitdreasand evaporated
described for internediate 4 using internediate 3 and

under sedigge reseuce: Byrifigatipn (Fke withdat el qostade isghexans aseluant)
: - di chl 10el t th
oave EE B RBheo L LLAILIRG. 5 *Rpi wre) 45 (e
1H NMR CDCI 3 8.51 (1H, d), 7.97-7.94 ( 2H, m,
7.46-7.44 ( 2H, m, 7.37 ( 1H, d), 7.24 ( 1H d), 7.12
MS: APCIHve)X309 81499-6,82 ( 3H, m, 6.50 ( 1H, d), 5.21 (

] 4.00 (2H, t 3.91 15( 3H , 2.48 2H, t),
H N By gy 8 4 (1P 2130 G, Gy 7ouCiby, g Gljupne &7 1. & 762
(1H, UL (184! G A TR TR0 R U S TLCh D837 (bl 22RO
s), 2.95)623.843(11-1,2\1)db.|7yd1m &) wh)NoleH 10 56 (oH, nf)- et hyl - benzanmi de

Example 2
3-(2-Benzyl-1-ox0-1,2-dihydro-isoquinolin-6-yl)-N-ethyl-4-methyl-benzamide.

Intermediate 6 (0.2g) in dichloromethane (5mL) was added to a solution of 2.0M
ethylamine in THF (5mL). The solution was stirred for 12 hours at room temperature. The
reaction mixture was poured into water and extracted with ethyl acetate. The organics
were combined, dried over magnesium sulfate then filtered and evaporated under reduced
pressure. Purification (SiO; with 1:1 ethyl acetate:isohexane as eluant) gave the title

compound as a solid (100mg).
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The title conpound was prepared as described for
Exanple 3 step (ii) using product fromstep (iii).
we@uoosfizzat i on (Si 02 with 10: 90 net hanol : di chl orOTVEeBE8®01171
as eluant) gave the title conmpound as a solid (0.35Q).
96 MS: APCl (+ve) 510 (MrH) + 1H NVR DVBO-d6 8.44 (IN,
d, 7.70 ( 1H, dd ), 7.65-%64 ( 1H, m), 7.41 ( 1H
d), 7.39 (IN, s), 7.34 ( 1H, dd ), 7.24 (1H, dd ),
7.11 (IN, d), 6.91 (1H, d), 6.89-6.88(11-1, n), 56.81
( 1H, dd ), 6.45 )1H, d), 6.43 (IN, s), 5.20 ( 2H, s),
4.99 ( 2H, t), 2.95-2.88 (IN, m), 2.62 ( 2H, t), 2.36
MS: A(P(ﬁk;vveﬂm??\/lﬂﬂ( 3H s), 2.02 ( 2H quintet ),
0.63- 0.60 ( 2H, m. Exanple 11
"H NMRB RMSQide (8. 4p i, 4} a@nr(yH 3; (ng:oxm s )27 dbyrdr @H, 800 isdq1H,

) 7@%1)"&6%)51)7%9@5811 erﬁ Eh(6t |dc)je7 %Qli’f/lzgdazi W}.))GV% (e g1 (2H, d
) 3312@%3?(%5{&9“%?86 ’?) étfd{(?ydr OOI gf):qglnngl i n-6-yl)-benzoi

c acid, nethyl 15ester (Internediate 3) (76 ng) and
Exanfy€Bopr opyl am ne (O 15 m.) in THF (2nmL). The m xture
stiyred for guenched. with sat. aqueous
3-[2-fylpremasbenay) r%Ei‘%d 2 iy eq’ [pauialingg-yi- Nwelqwgawr"cmethvl-
benz@ahiRiee was dried (Na2SO4) and concentrated in vacuo and
the residue was purified by HPLC to give the title
conmpound as a solid (40n). B APCI (+ve) 319 (M+H) +

11- 1 NVR DMBO-d6 11.27 (1H,_< : d), 8.24 (1H

dy, 7.79 (AH, df, 7. 3y, 7N65 ), 7.48

(1H d), 2 (1 ’ d) 1H, d),
.85 (1H, ), N2. 29 (2H, 0 B6 (2H m

i) 3-[2-(4-Bromo-benzyl)-1-oxo-1,2-dihydro-isoquinolin-6-yl]-4-methyl-benzoic acid,
methyl ester

60% Sodium hydride (70mg,) was added to a solution of intermediate 3 (0.45g) in dry
DMF (10mL). The reaction mixture was stirred for 30 minutes at room temperature then 4-
bromobenzy| bromide (0.45g) added. The reaction mixture was then stirred at room
temperature for a further 12 hours. The reaction mixture was poured into water and
extracted with ethyl acetate. The organics were combined, dried over magnesium sulfate
then filtered and evaporated under reduced pressure. Purification (SiO, with 4:1 ethyl

acetate:isohexane as eluant) gave the sub-title compound (0.45g).

MS: APCI(+ve) 462,464 (M+H)*
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3-(2-Allyl-1-o0xo0-1, 2-di hydro-isoqui nolin-6-yl)-Ncyclo
w@e@pm12745 met hyl - benzam de 97 Sodi um hydr i deP¢7/EBras/001171

60% in oil) was added to a stirred m xture of

4- et hy1- 3- (1-oxo1l, 2-di hyﬁ%(g- I soqui nol i n-6-y1)-benzoic

acid, nethyl ester (Inter iate 3) (250 ny), nethyl

S5acetate (0.5 nL) and DMF (5nL). The m xture was

stirred for 15 m nutes. AIIy' brom de (0.5 nL) was

1 t f
g 800 061 0D Y 190, I s

7.57- 249 umH,om )ANG0 €M R BEB (AL @) &5 hw | 2[ce), 3L8s (3Hhe ) I ZANSH, s).
phase was dried (Na2SO4), filtered and concentrated in
vacuo to give crude ester. The ester was treated wth

ii) 3-[2HE-Bromo)l-bériyl)c-6ke D@y ars-soquthodinig.-yl-NaAyspibpyl-tlethyl-

b 10@sopr opyl magnesi um chloride (2M 0.4 nlL) in THE was

eNZABEEJ dr opwi se. The reaction mixture was stirred for

10 m utes, quenched wth sat. agpueous NHACI sol ution

and extracted into ethyl acetat The phases wer e

separated,, the ergani c phase 3

filtered d co
product (38 . \
purified by e an anal yti cal sarrpl e of the

title 15conpound as @lid (45ng). Ms: APCl (+ve) 359
(MtH) + 1H NVR DMSO-d6 8.48 (1H, d), 7.68 (1H, dd),
2.0M soprbpltddgnesiumhfdide irf THQ (0 QHLhWbs a&dé’@dr@%ﬂse% a sBIu%Qn of
(1H, d), 6.52 (1H, d), 6. , 6.00 (1H, ddt),
cyclo;ﬁogf;amma (O dqyn,L) [31 'QzﬂF (5111»{,) d’ e, reamubn MthMasjq.yredZor%mmutes

then | ?) (0 29) in Gcl'l)y THQ= (%mLS was a@ded 8ro%W|se The ngac’uon
%{HBF’@ %%p

o U 0o iy B2 T s e

poured into saturated ammonium chloride solutlon and extracted with dichloromethane.

The organics were combined, dried over magnesium sulfate then filtered and evaporated
under reduced pressure. Purification (SiO, with 1:1 ethyl acetate:isohexane as eluant)

gave the title compound as a solid (0.18g).

MS: APClI(+ve) 487,489 (M+H)"

'H NMR DMSO-ds 8.45 (1H, s), 8.28 (1H,d ), 7.79 (1H, dd ), 7.75 (1H, s ), 7.67 (1H, s
), 7.63 (1H,d ), 7.57-7.51 (3H, m), 7.42 (1H,d ), 7.30 (1H,d ), 6.72 (1H, d ), 5.19 (
2H,s), 2.87-2.82 (1H, m), 0.71-0.64 ( 2H, m ), 0.58-0.52 (2H, m).

Example 4
N-Cyclopropyl-4-methyl-3-{2-[4-(4-methyl-piperazin-1-yl)-benzyl}-1-oxo0-1,2-dihydro-

isoquinolin-6-yl}-benzamide
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15

Bor ane-t etrahydrofuran conplex (1M 3 nlL) was added to
a stirred solution of 3-(2-allyl-1-
wWo2@81226%li hydr o-i soqui nol i n-6-y1)-N cycl opr oppd¥/&Boasioo1171
yl -benzam de (Exanple 12) (0.3 g) in THF (5nL) at
-78C. The m xture was stirged at -78C -10C for 2.5
hours, then left in 5the fteezer overnight. Water
(3nm) was added carefully (strong gas evolution) to
the reaction m xture at 0C, foIIovved by 5M NaCH (3 nl)
and hydrogen peroxi de (35% 1m_). The m xture was
stirred at OCfor 1 haou >0l d-sQdiy t hi osul phat e

(59) wa addefl . The m xture
was sti d Qi 3 et hyl
acetate. T ried

(Na2sO™4) , filteb dconcentratedlnlvafu to give
a m xture al cohols. Met hanesul phonyl chloride (0.1 ni)
was added to the mi xture of alcohols, triethylam ne

(i) 4-|V‘9Qh§‘-{!@14§@qufh9%%rrﬁ9%§g ﬁgﬂgbérﬁyq) 1:8ko! Q%dg@ﬁ @%ﬁo@‘iﬁonn-

6-yI}-I96105L acife niBthylWsternas stirred at roomtenperature for
72 hours, then concentrated in vacuo. Purification by

HPLC gave the title conpoud as a sol id (50mg). 15 ME:
APCl (+ve) 4380 (M FH) VRADIVBS: 8.43 (1H, d),

828(1H d), 7.65 (1H,
(é ) ] N6 4. 02

(2H .84 2.41 (4H m, 2.2 (3H s).

1.85 (2H m, 4H, n), 0.67 (2H, mM\0-B& (2H m

20 Exanple 14
Exampl-f@’zﬁégﬁi apYdy %%e(fﬂﬂabérgilhé{]k@M@OE@ﬁm l:a#BSHgtk%d zé%xo

dr'o=i'soqui nol 1 n6-y1] - 4-Tet hyl - benzam

pallad2(08r) Jazata%(mmgﬁmmel (GOiyy,1in9R4-diaxehe (Mdmld wede hédd at
o ?Ug 60% in oil) was added to a stirred m xture of
100°C, Dﬁé@ h?ll"s 3Tr(e1r_egg(t5>p VEIXHF%W@P é‘“@‘%@ﬁq’@l qe6l angl @95} fyaﬂ%ﬁ% jupder

reduc%cg 856,3? }Qﬁ/rﬁ‘ibcgﬁﬁ_ e(Sé(éﬂg %@%n&%cﬁﬂm&%ﬁw@%g elggﬁtpaave the

sub-tifid bJrﬁSdhnElQﬂOn]ig:') WhiBh wak 88d diredly in the next step.

(ii) N-Cyclopropyl-4-methyl-3-{2-[4-(4-methyl-piperazin-1-yl)-benzyl]-1-oxo0-1,2-

dihydro-isoquinolin-6-yl}-benzamide

The title compound was prepared as described in Example 3 step (ii) using the product of
step (i). Purification (SiO; 5:95 methanol:dichloromethane as eluant) gave the title

compound as a solid (17mg).

MS: APCI(+ve) 507 (M+H)*
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5di chl or o- par a- xyl ene (250 ng) was added. The m xture
was stirred for 30 m nutes and di net hyl am ne
woyasaeithdri de (330 ng) was added fol |l owed by PCT/GB2008/001171
triethylamne (1.5 nlL). The m xture was stirred
overni ght, then concentr at gl I n vacuo and azeotroped
Wi th toluene. The ester waS"treated with THF (5nL) and
cycl opropylam ne (0.3 nL). A solution of
i sopropyl magnesi um chloride (2M 10 nlL) in THF was
1 RAsEr, h i4QN N3
R O s R irt 0 Y (S e 0ol 8 gt o)
7.59 (@ mxmac(tmddd nto4 ety d yar.eb e, dTh@gp?aae@) VEER( 1H, d ),
separated. The organi ¢ phase was dried (Na2SO4
5.09 (fZH' tso 8308RP (‘:"BThd’érM?r at-8d i (hae b @862 2\ E.on 034 (3H, s),

8 was purified by HPLC

221 Wgﬁ%ééi gér:g% 1’7‘8 (?Qgg% (gzq'g% {'he t!otl e corrpoﬁnd as
a solid (56 . 15MS: APCI (+ve) 466 (MrH)+ 1H NWR

DVSO- d6 8. 43 (1H d, 8.29 (1H, d), 7.79 (1H, d), 7.75
Exan(P1¢'|5 d), 7.67 (1H d, 7.62 (1H, d), 7.52 (1H, dd),
7.42 (14, d), 29 (4H, rer 6.71 (1H, d), 5.20 (2H,

N-Cyelpprapy}g- [@iﬁrmgranwsbn@/t nzl)-1-pxo4l,2-dihydeg-isoyuirgolin-6-yl]-

68 (2H, 0.55 (2H, 20 Exanple 15

4'me§{'-?’gl/)gﬁ%)3'p'g%yl 3E12 (Sn?jl nmet hyl g(gn norrmét hyl - begy)) 1- oxo

2- di hydro-isoqui nol i n6-y1] -[{#- net hyI benzam de 100

The t|tIe conpqunds was preps id by the
met hod of ae14fr V1 - o
3-(1- oxof j - 6-Y oifc acid
nmet hyl ester Int fi at 3) and S=

drac

8 (
a, a' -dichloro- netne 5MS: APCI (+ve) 4|66 ( M+H) +
1H NVR DVBO-d6 8.427(1H d), 8.30 (1H d), 7.79 (1H
7.75 (1H, d), 7.67 (1H, d), 7.61 (1H, d), 7.52

0 0ol oy 3 Syl o

benzﬂﬁbac?d Jefmdfleser, 2.11 (6H s), 0.68 (2H m, 0.56
(2H, m io Exanple 16 0

N- Q/cl opropy1l-342-(2-di met hyljfam nomet hyl - benzy1) - 1- oxo
2- di hydr o-igoqui nol i#6-y A Treta benzam de
$ /d as Ii//d by the

4- et hyl 153- (1 oK 2- di hydr o-i soqui nol i?ﬁ@-yl) -benzo

ic acid methyl € nternedi ate 3) and

a,a' -dichloro-ortho-xylene. M. APCl (+ve) 466 (MH)+
The sub-title compound was prepared as described for Example 3 step (i) using

intermediate 3 and 1-chloromethyl-4-methanesulfonyl-benzene.

Purification (SiO; with 1:1 ethyl acetate:isohexane as eluant) gave the sub-title compound

(0.49).

MS: APCI(+ve) 462 (M+H)*
'H NMR CDCl; 8.49 (1H, d), 7.99-7.92 (4H, m ), 7.53 (2H, d ), 7.49-7.47 ( 2H, m), 7.35 (
1H,d), 7.14 (1H, d), 6.58 (1H,d), 5.31 (2H, s ), 3.92 ( 3H, s ), 3.02 (3H, s).

(ii) N-Cyclopropyl-3-[2-(4-methanesulfonyl-benzyl)-1-0x0-1,2-dihydro-isoquinolin-6-
yl}-4-methyl-benzamide



10

15

1H NV\R DMSO-d6 8.43 (1H, d), 8.28 (1H, d), 7.80 (1H,
d, 7.77 - 7.69 (3H, m, 7.55 (2H, 20m, 7.47 - 7.39

wQ 30d8/123765 7. 16 (1H, m, 6.85 (1H, d), 5.38 (2HPCEHEB2008/001171
4.60 (2H, m, 2.90 (6H, s), 2.29 (3H, s), 0.68 (2H,
m, 0.54 (2H, m . Exanpl
N- Cycl opropyl- 342- (4- nmet hoXy- benzyl) - 1- oxo- 1, 2-di hydro
-isoqui nolin-6-yl]-4- 25 nethyl-benzam de 101 i)
4- Br onp- 2- car boxynet hyl - benzoi ¢ acid Br 5A sol ution
of 5-brono-1-indanone (25 g) gnd di ethyl oxalate (27.7
g) in toluene ABS a_syuspensi on of
sodi um hOXI e (13.1 § O’ lmL) . at OC.
The m xt . ‘ 3 d stirred
for 90 m nut pl verit wasS renoved andtde
resi due suspended et hanol (800nL). Potassi um
hydr oxi de (53.1 Q) dded portionw se keepi ng the

re bel ow 50C. rogen ro de sol ution (30% 10
The til5 fomAGI3S NRES o @R SSaEPRH s ERAGIo &R B PLAdct of
Bi
step (? g%lﬁr}n}?ftcgt‘r?g S‘idi‘ ewﬁf?? nﬁé;h%ﬁéﬁuélgﬁlg é)@@ﬁtla%n&g% %B%r{tf §%/09&H1e title
compaqmésaml(onlzgn) was added and the reaction stirred

for 30 mnutes. The reaction m xture was filtered and
the filtrate was reduced to half vol une then washed

A 2-5? 3 2- et hyl - propane. The aqueous | ayer was
MS: ﬁ\ﬂﬁg{}vgk &}P%I? wi th hydrochloric acid and extract ed
H NMF@b‘RA&% Ry b 4338082829 (Fhﬁdqfﬂgﬁ“(%p&? 7Y Hdcﬁdd 75(1H m
I'tered and ‘evaporated thén triturated w

), 7. 70.=mer( Zi-bn‘y) glaY-BED{ BHY dne mamduhd )(@76@)1H, an a.\Ma( 2H, s), 3.19

7.82 (1H d), 2 (1H 2 7.59 (1H, dd),
(3H, 3)92587(§ﬁ3(§j-| ), 2.2 (3H s) 0.70-0.65 ( 2H, m), 0.58-0.53 ( 2H, m).

Example 6
4-{4-[6-(5-Cyclopropylcarbamoyl-2-methyl-phenyl})-1-0x0-1H-isoquinolin-2-
ylmethyl]-phenyl}-3,6-dihydro-2H-pyridine-1-carboxylic acid, tert-butyl ester

N\g/oj<

(i) 4-(4,4,5,5-Tetramethyl-[1,3,2]-dioxaborolan-2-yl)-3,6-dihydro-2H-pyridine-~1-
carboxylic acid,tert-butyl ester



20i1) 6-Brono-isochroman-1, 3-dione WO

2008/ 122765PCT/ GB2008/ 001171 102 A sol ution of
wd2sam62- car boxymet hyl - benzoi ¢ aci d (product POf/GBR@8/001171

i) ) (11.0 g) in acetone (200n) was treated with

acetyl chloride (13.3g) and the solution stirred at

roomtenperature for 17 hoths. The reaction nixture

was evaporated then azeotroped with toluene to yield

the sub-title conmpound (9.8g). 5 1H NVR DVSO d6 7. 95

The s& Hi gc)mpOUnZ%va(s]pl?lepas%d az dggcrﬁ)%'d_l in ‘F'%trah‘éd%% L(e%tH’ZOB?J 41, 3705.

6 Br ono- 2- (4- net hoxy- benzyl) - 4H i soqui nol i ne- 1, 3-di one
10 A m xture of 6-brono-isochroman-1, 3-dione (0.6 Q)
(ii) 4- {(4Ei5€(51Mchoiytzarbmth)-m)etlanthényMpmyfdesrzqulaullmé-yl methyl]-
in toluene;acetic acid ée 20m.) was
Phe"ﬂb‘é@é@“&?’%@fﬁpwdmﬁ” -sarhoxylic actd, ter-BUtl PBYST i xt ur e
was evaporated and the residue was dissolved in
di chl or omet hane before washing with 2N hydrochloric
acid. The organic phase|was dried, 15filtered and
evapor at ed then trituye L ethyl ether to yield
t he subtltle co ‘ : NMR DMSO-d 7. 95

. s}\l 3 \éSH S)
20 iv)

6- Br ono- 2- (4- met hoxy- benzyl) - 2H-i soqui noI bn 1

Example 3 step (i) (0.59g), 4-(4,4,5,5-tetramethyl-[1,3,2]-dioxaborolan-2-yl)-3,6-dihydro-
2H-pyridine-1-carboxylic acid, tert-butyl ester (step (i)) (0.4g), potassium carbonate
(0.53g), Pd(dppf2Cle (100mg) in DMF (10mL) were heated at 75°C for 12 hours. The
reaction mixture was .allowed to cool then poured into water and extracted with
dichloromethane. The organics were combined, dried over magnesium sulfate, then
filtered and evaporated under reduced pressure. Purification (SiO, with 1:3 ethyl

acetate:isohexane as eluant) gave the sub-title compound (0.49).

MS: APCl(+ve) 565 (M-+H)*

'H NMR CDCl; 8.51 (1H, d), 7.98-7.94 (2H, m ), 7.47-7.29 (7H, m ), 7.13 (1H, d ), 6.51 (
1H,d), 6.02 (1H, s), 5.23 (2H, ), 4.09-4.04 (2H, m ), 3.91 (3H, s ), 3.62 (2H, t), 2.53-
2.45 (2H, m), 2.31 (3H,s), 1.48 (9H, s ).

(iii} 4-{4-[6-(5-Cyclopropylcarbamoyl-2-methyl-phenyl)-1-0x0-1H-isoquinolin-2-
ylmethyl}-phenyl}-3,6-dihydro-2H-pyridine-1-carboxylic acid, tert-butyl ester
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103 To a sol ution of
6- br ono- 2- (4- net hoxy- benzyl ) -4H-i soqui nol i ne- 1, 3-di one

w@ poosdearss of step iii) ) (2.69) in PCT/GB2008/001171
di chl or onet hane: net hanol (3:1, 80nL) was added sodi um
bor ohydride (1.0 Q) portiogrﬁse over 2 hours. The
reaction mxture was acidifted with hydrochloric acid
and stirred for 30 mnutes. The reaction m xture was
evaporated and the reS|due partitioned 5 between
di chl or onet hane and mater The organi ¢ phase was
washed MAtq)brlne eqd.and evaporated. The
resid was purlfle 102, 1: 4

acet - ) t g e sub-title
compound . 1H NI\/R DMSO- d6 8. 13 1H, d) 7.94
(11-1, d), 7.6 td, dd), 7.63 (1H, d) \

6 89 (2H, d), 6.62 (1H, d), 5.09 (2H, s), \ﬁggH s)

T ﬁ &4 ‘,lﬂé{ hoxz benzy 0xo0- 1, 2-di hydro-i soqw nol i n- 6

he tifl $ampo 5BRE dééF%Peddﬁﬁ’f?mp@s?t gep (i miaingithe arogluct of
L.

s ), YA S 190 Do AR By

comppomca5§ialsﬁﬁct@r221@mate (1.0 g) and

tetraki s(tri phenyl phosphi ne)pal |l adi un{0) (0.4 g) in
N, N- di net hyl f ormam de (20nmL) was heated to 95C for 17
ion mxture was diluted with ethyl
MS: gpé Y%}%ﬁdﬁl\/\g‘gﬁed with water and brine. The organic

phase was dried, filtered and evaporated. The
20r esi due was purlfl ed (Si02, 1:2 ethyl
'H NMRéIEEGIes |490§1H11&59a?167a3HeHl)|em62 (1M, ¥),6.46-7 e (2Hbmt), 713gd7.31 (
%2 M5: APCI (+ve) 414 [ M+H] + 25vi)
5H, "Naéﬂch (ow @MP (B, () R IHOMY-She®221()1HLS 0x823 ( 2Hdishy41P7-

4.03 G2 SO 82 55 ¥ 5527 (RE W), P8R0 MR P %30 (3H, 5 ), 1.46 (

9H, s ), 0.90-0.84 ( 2H, m ), 0.64-0.59 ( 2H, m ).
Example 7

N-Cyclopropyl-4-methyl-3-[1-ox0-2-{4-(1,2,3,6-tetrahydro-pyridin-4-yl)-benzy!}-1,2-

dihydro-isoquinolin-6-yl]-benzamide, hydrochloride

A solution of Example 6 step (iii} (0.2g) in methanol (10mL) was treated with 4.0M HCl in
1,4-dioxane (10mL) and the solution stirred at room temperature for 2 hours. The volatiles
were then removed under reduced pressure and the residue triturated with disthy! ether to

give the product, after filtration as a solid (80mg).

MS: APCI(+ve) 490 (M+H)"
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A sol ution of
3-[2-(4-net hoxy-benzyl) - 1- oxo- 1, 2-di hydr o-i soqui nol i n-

WO 200%122%63ret hyl - benzoi ¢ aci d, nethyl ester (prpdUGB2@8/001171
step v) ) (1.0 g) and cyclopropylanmine (0.71 g) in
tetrahydrofuran (3nL) was treated with
i sopropyl magnesi um chl ori & (2Min THF, 0.77 5nL) and
stirred at roomtenperature for 1 hour. The reaction
m xture was quenched wi t h aqueous ammoni um chl ori de

H NW@BI\@@I %tgeéiT Q). &l 1@%9)6@2%(1@%)0???1%8')&??%1}4 s

er’ed and ev rated to

), 7.68COTMGUNY.6aS 1&, 39| 763(850&@)7 46/62HAP53|7(42/@§H ACBP[TMBNJZH d),
101H NVR DVBO-d5 8.42 (1H, d), 8.29 (1H, d), 7 1H,

572 (dth 8 )70 72( (1) )22 (2165 X 87533, 78 2H7MH13. 628 261 2H 70312 67-

282((6111-@51)(%)6%9§%§|§1 )éé‘géﬁ%g(éébp%fq 22} b(oé% g%(gb‘

(1H, n), 2.28 (3H, s), 0.71 -0.65 (2H, m, 0.58 - 0.52

Exanpl e 18
Exam‘l’?& Cycl opropyl-3-(2-(44(2-(di net hyl am no) et hyl ) (et hy
| ) car banoyl ) benzyl) - 1- oxo-
N-Cycloarogy hy-ameth g3 -orbi2A(46pi pdridia-4vplt erzy B riz2udilyerdlidoquinolin-
ANNN H 0 i) Methyl
6-yll-brrggmide (cycl opr opyl car banmoy1) - 2- met hy!| phenyl) 1- 0x0i s
oqui nol i n-2(1 H) 20 yl) et hyl }benzoat e

2008/ 122765PC;)I'/ GB2008/ 09 /@\O

10% Pd / C (20mg) was added to a solution of Example 7 (60mg) in ethanol (20mL) and

Iz

the mixture subjected to hydrogenation at 3 Barr for 2 hours. The reaction mixture was
filtered and evaporated under reduced pressure to give the title compound as the

hydrochloride salt as a solid (50mg).

MS: APCl(+ve) 492 (M+H)*

'H NMR DMSO-ds 8.77 (2H, s), 8.44 (1H,d ), 8.28 (1H,d), 7.79 (1H,d), 7.75 (1H, s ),
767 (1H,s),763(1H,d),7.52 (1H,d), 742 (1H,d), 7.31 (2H,d), 7.21 (2H, d ),
6.71(1H,d), 5.19(2H, s ), 3.321-3.28 (2H, m), 3.01-2.92 ( 2H, m ), 2.87-2.79 (2H, m ),
2.28 (3H, s), 1.90-1.75 (4H, m ), 0.70-0.65 ( 2H, m ), 0.57-0.53 (2H, m ).

Further purification of the the above material (40mg) (HPL.C using acetonitrile: 0.1%

aqueous ammonia as eluant) gave the title compound as a solid as the free base (30mg).

MS: APCI(+ve) 492 (M+H)*
'H NMR DMSO-ds  8.41 (1H, d), 8.29 (1H,d), 7.79 (1H, d ), 7.75 (1H, s ), 7.66 (1H, s ),
7.61(1H,d), 7.51 (1H,d), 7.41 (1H,d), 7.26 (2H, d ), 7.19 (2H, d ), 6.69 (1H, d ),
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105 A mxture of
N-cycl opropyl- 4- net hyl - 3- (1- oxo- 1, 2- di hydr oi soqui nol i n

wo Beogiixrenzanm de (Exanple 11) (1.0g), potassi uPCT/GB2008/001171
carbonate (1.3 g) and nethyl 4-(brononethyl)benzoate
(0.86 g) in DVMF (10 nli) vvaé stirred at room
tenperature for 17 hours. *he reaction m xture was
diluted with ethyl acetate and washed with water and
brine. The organic |ayer was dried over nmagnesium

517 GOAI9) Sortd 9 PRey e ) Ty ) 8l o0
1.65-88%0( @HNw ), asat4e( 21, msomea@mﬁ)(zw raf fosdosheg 2H, m)
sub title conpound (1 g) io Ms: APCI (+ve) 467 (MHH) +

b) |
Examm 8- (5- (Cycl opr opyl car bamoy1) - 2- net hyl pheny1) - 1- oxoi s
oqui nol i n 2(1 H) 15yi ) met hyl ) benzoi ¢ aci d To a

NneR gy L o S B2kt st sl venenit

dlhyd?ro“smrdmolml%dfl]eﬁé‘ﬁiaﬂﬂdg‘ xture was then stirred at

for 90 'm nutes. Additional sodi um hydroxi de
solution (1IN, 0.5 nL) was added and heati ng
20continued for a further 400m nutes. Acetic acid
(0.16 nL) was added and eactjon was stirred at

roomtenperatare for 1 OwWf S."N7106 They react i on

m xture s f 5 i hanol : wat er
(1:1, 57 :ﬁ)N ; d dried
under vacuurh at for 24 hours to yield|the lsubtitle
compound (0.93 g)» APCl (+ve) 453 (MFN) NH i)

N- Cycl opr opy1l- 3-( 2- (44(:2 (di et hyl am no) et hyl ) (et hyl )
Methowtanain®e 1y Jroehiande) (01-2gx oas 2ddedipdr solstmpuif Exhinpleds stéd {(i40.4g)

in THEE(% (g]rXL)aneZ ?nrr)](tgree was stirred at room temperature then 2.0M
isopropylmagnesium chloride in THF (1mL) added. The mixture was stirred for 1 hour then
a further portion of 2.0M isopropylmagnesium chloride in THF (1mL) was added. The
mixture was stirred for a further 1 hour then poured into saturated aqueous ammonium
chloride and extracted with dichloromethane. The organics were combined and
evaporated under reduced pressure.The residue was dissolved in methanol (20mL) and
2.0M HCl in diethyl ether added (20mL). This solution was stirred at room temperature for
12 hours. The volatiles were removed under reduced pressure and the residue purified
(SiO2 10:90:1 methanol:dichoromethane:aqueous ammonia as eluant) to give the title

compound as a solid (22mg).

MS: APCI(+ve) 480 (M+H)*

'H NMR DMSO-ds  8.30 (1H, d), 7.72 (1H, d), 7.68 (2H, s ), 7.63 (1H, d ), 7.52 ( 1H, d
), 745 (1H,d), 7.39 (2H,d ), 7.30 (2H, d ), 6.72 (1H, d ), 6.17 (1H, s ), 5.20 (2H, 8),
3.71(3H,s), 3.40-3.32 (2H, m), 2.90 (2H , t), 2.35-2.31 (2H, m ), 2.30 ( 3H, s ).

Example 10



O io0To a solution of the product of step ii) (100

myg), N, N, AP-trinethyl et hane-1, 2-di am ne (0.05nL) and
wolaisdeizsdpr opyl et hyl am ne (0.12 nl) in DVF ( 2Pel/GBoes/001171

added HATU (130 ng) and stirred at roomtenperature

for 15 mnutes. The reactidéa m xture was filtered and

purified by HPLC to affor he title conpound as a

solid (90 ng). 15 Ms: APCI(+ve) 537 (M+H)+ 1H NWR,

DVBO- d6, 90C 8.31 (d. J = 8.2 He, 13 (s, 1H).
oo gl
isoquidlin-6LyR81-mdthyl-befzdnidle 1. 7 Hz, 7.39 - 7.31 (m

5H),6.66 (d, J = 7.4 Hz, 1H), 524(s 2H), 3.42 -

3.34 20(m 2H), 2.91 (s, 3H) 2.89 - 2.82 (m 1H),

2.41 (t, J = 6.7 H, 2H, 2.27 (s, 3H), 2.09 (s, 6H),
Q.

0.70 - 0.62 (m 2H), )
“HP‘%«“S\

19- 24 Qrhe fol I ¢
sol i accg npl e 18 25step
(ii1) usiNg 18 step (ii) and

ine. 107 Exanple 19
4- (2- (di met hyl am no) et hyl car banoyl

t he appr@i‘pri 5

N- Cycl opr opyl
. z;be,nzy - 1- ox
(i) [3- rﬂ‘?&ﬁ@ﬂéﬂﬁ'ﬂﬁﬁb‘l’ﬁ%ﬁﬂ%"ﬂlmﬂhﬂm'benzam de 5

o N
HO/\©/\/\/\

Cesium carbonate (15.4g) was added to a solution of 3-hydroxymethyl-phenol (3g) in
DMF (80mL). To this mixture was added (3-chloro-propyl)-dimethyl-amine hydrochloride
(49). The mixture was heated at 80°C for 20 hours then allowed to cool. The reaction
mixture was poured into water and extracted with ethyl acetate.

The organics were combined, dried over magnesium suifate then filtered and evaporated
under reduced pressure. Purification (SiO, with 5:95 methanol: dichloromethane as

eluant) gave the sub-title compound (1g).

'H NMR CDCl; 6.93-6.90 (2H, m), 6.82-6.79 (1H, m ), 4.65 ( 2H, m ), 4.00 ( 2H, t ), 2.45 (
2H, t), 2.26 (6H, s ), 1.95 ( 2H, quintet ).

(ii) [3-(3-Chloromethyl-phenoxy)-propyl]-dimethyl-amine

Cl/\©/o\/\/N\

Thionyl chloride (0.5mL) was added to a solution of Example 10 step (i) (1g) in

dichloromethane (20mL) and the solution stirred at room temperature for 4 hours. The
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M5: APCI (+ve) 523 (M+H) 1H NVR, DVMSO-d6 8.43 (d, J =
4.1 Hz, 1H), 8.34 (t, J = 5.6 Hz, 1H), 8.29 (d, J =
wW@208H22761H), 7.83 -7.78 (m 3H), 7.76 (d, J =PAT1/8BRiNS/001171
1H), 7.68 (d, J = 1.3 Hz, 1H), 7.63 (d, J = 7.4 Hz,
1H), 7.53 (dd, J =8.3, 1.7 Hz, 1H), 7.42 (d, J = 8.5
Hz, 1H), 7.39 (d, J = 8.5 %, 2H), 106.73 (d, J = 7.2
Hz, 1H), 5.26 (s, 2H), 3.36 - 3.30 (m 2H), 2.89 -
2.81 (m 1H), 2.37 (t, J =6.9 Hz, 2H), 2.29 (s, 3H),

volatil%< avgré ﬁeagmove%' Urber rédulad SIIQSSI%H)K) g&e%?e }Brogug{gas(trq% 2H)
hydro&hl@h’dié S @GV thathwahduy dlr%cﬂyzm(tl‘le héxtrRe Wk UP RIFREH P@ifidaton.
ar bonyl ) benzy1) - 1- oxo- 1, 2-
15di hydr oi soqui nol i n- 6- yI ) benzam de I\/S APCI (+ve) 535

DVBO- d
() 348"\ Dimathylaming prpeery) esizyi-d ok b2y dip Sppauinatis-yi-o
= 1 7.61 (d, J = 1.3 Hz, 1H), 7.54
methflﬂ?e"}mﬁ%‘.'i"E%‘,hyiE%t,e'r48 §dd, 8.2, 1. 8H)Hz, 1H),

J =
7.41 -7.31 (m 5H), 6.67 (d, J = 7.2 Hz, 1H), 5.24 (s,
2H), 3.44 (s, 4H), 2.89 ¢ 2.82 (m 1H), 2.30 (], J =
5.0 Hz, 4H) 2.27 (s 2.1 3 O.7ONO.62
(m 2H - A 2 Sxe ™~
N- Cycl opr ' i no) propyl ) (net hyl
) car barpyChen?y ' i hydreFsoqui nol i n-6-yl) - 4-

met hyl benzan M5: APCl (+ve) 551 (M+H) +
1H NVR, DWVBO-d8~Q0C 8.31 (d, J = 8.2 Hz, 1H), 8.13
(s, 1H), 7.76 (dd, J = 7.9, 1.8 Hz, 101H), 7.71 (d, J
The sabitléd b&mpd‘dﬁﬂwa@gﬁ@pa{rgd ad desckibad F8rinttihedidie 2udiny intrmediate
7.4 Hz, 1H), 7.48 (dd, J = 8.2, 1.5 Hz, 1H),
3 and product of step (ii). Purification (SiO, with 5:95 methanol: dichloromethane as

eluant) gave the sub-title compound (0.1g).

MS: APCI(+ve) 485 (M+H)"*

"H NMR CDCl; 8.51 (1H, d), 7.97-7.94 (2H, m ), 7.46-7.44 (2H, m ), 7.37 ( 1H, d ), 7.24 (
1H,d), 7.12 (1H, d ), 6.92-6.82 (3H, m ), 8.50 (1H, d ), 5.21 ( 2H, s ), 4.00 (2H, 1), 3.91
(3H,s),2.48 (2H,t),2.33 (3H, s ), 2.27 (6H, s ), 1.95 ( 2H, quintet ).

(iv) N-Cyclopropyl-3-[2-[3-(3-dimethylamino-propoxy)-benzylj-1-oxo-1,2-dihydro-

isoquinolin-6-yl]-4-methyl-benzamide

The title compound was prepared as described for Example 3 step (ii) using product from
step (iii). Purification (SiO2 with 10:90 methanol:dichloromethane as eluant) gave the title

compound as a solid (0.35g).
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7.40 - 7.30 (m 5H), 6.67 (d, J =7.2 Hz, 1H), 5.24
(s, 2H), 3.31 (s, 2H), 2.90 (s,3H), 2.89 - 2.82
WO moH22762. 27 (s,3H), 2.18 -2.10 (m 211), 2. OBC(/sB&IdE/001171

1.63 (quintet, J = 7.2 Hz, 2H), 0.70 - 0.53 (m 4H) 15

Exanpl e 22

N- Cycl opr opyl- 4- net hyl - 3- (916- 0X0-2-(4-(2-(pyrrolidin-1-

yl ) et hyl car banoyCbenzyl) - 1, 2-

di hydr oi soqui nol i n-6-yl ) benzam de 20 Ms: APCI (+ve)

549 (M+rH) + 1H NVR, DVMSO-d6 8.43 (d, J = 4.1 Hz, 1H),

8.38 (t, J =5.6 Hz, 1H), 8.29 (d, J = 8.2 Hz, 1H)),
MS: APCﬂGve)%O?(WAKI-m 3H) 7.75 (d, J = 1.5 Hz 1H), 7.68

1 l\ég) = 1.3 H, L 7.64 (d, J =7.2
HN @MSQQQ%%T/'@BQ 0870 1H:7dd )1(7935%641[’«!)*, m?, 531 (dd, dJ, 7.39

(1.5 i ErMln o (5 o) 5,8 g hoak Wi,

6.81 (Zﬂ—r H)ﬂg é34§551|4 @ )Oé 43 (GH-{B shizs, 285')2H &), 3999 @2@ )(Ebslz@s( 1H, m

), 2. 62 $2H3H) 2 3B ("HH s), 529( I3H 451)2 0D( 74, qun&eﬁﬁ 0(871-0 84‘|I 2H0m59

0.63- 060(2H 1(11n)] 2H

Example 11

N-Cyclopropyl-4-methyl-3-(1-ox0-1,2-dihydro-isoquinolin-6-yl)-benzamide

A solution of isopropylmagnesium chloride (2M, 0.4 mL) in THF was added dropwise to a
stirred solution of 4-methy!-3-(1-oxo0-1,2-dihydro-isoquinolin-6-yl)-benzoic acid, methyi
ester (Intermediate 3) (76 mg) and cyclopropylamine (0.15 mL) in THF (2mL). The
mixture was stirred for 10 min., quenched with sat. agueous NH,4Cl and extracted into
ethyl acetate. The organic phase was dried (Na,SO,) and concentrated in vacuo and the

residue was purified by HPLC to give the title compound as a solid (40mg).

MS: APCI(+ve) 319 (M+H)"

'H NMR DMSO-ds 11.27 (1H, s), 8.42 (1H, d), 8.24 (1H, d), 7.79 (1H, d), 7.75 (1H, s),
7.65 (1H, s), 7.48 (1H, d), 7.42 (1H, d), 7.22 (1H, d), 6.60 (1H, d), 2.85 (1H, m), 2.29 (3H,
s), 0.68 (2H, m), 0.56 (2H, m)

Example 12

3-(2-Allyl-1-ox0-1,2-dihydro-isoquinolin-6-yl)-N-cyclopropyl-4-methyl-benzamide
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5 Exanmpl e 23

N- Cycl opropyl- 4- net hyl - 3- (2- (4- (et hyl (2- (et hyl am no)
wetdvgi1ras banoyl ) benzyl) - 1- PCT/GB2008/001171

oxo0- 1, 2-di hydr ol soqui nol i n- 6- yCbenzani de 10 VE:

APCl (+ve) 523 (MrH)+ 1H NVR, DMBO-d6, 90C 8.31 (d, J =
8.5 Hz, 1H), 8.14 (s, 1H),°7.76 (dd, J = 7.9, 1.8 Hz,
1H), 7.71 (d, J = 1.8 Hz, 1H), 7.61 (d, J = 1.3 Hz,
1H), 7.53 (d, J = 7.5 Hz, 1H), 7.48 (dd, J = 8.2, 1.5
Hz, 1H), 7.40 - 7.32 (m 5H), 6.67 (d, J = 7.4 Hz,
1H), 5.24 (s, 2H), 3.40 - 3.32 15(m 2H), 2.92 (s,
3H), 2.89 - 2.82 (m 1H), J=6.4 Hz, 2H),

2.64 (t,
0

2.27 (s, 3H), 2.23 (s, fe (?\I,@z\(,cﬁ 2H), 0.62
- 0.54 (m 2 ' / o
N- Cycl oprop 0 443- (pyrrolidin-1-y

1) pr opyI car bam)
-yl )benzam de 110 Ms:
, DMSO-d6 8.50 (s, 1H),

Sodiu?ﬁ é%r&%%?%g\:g( éﬁ)"ﬁérﬂjzbﬂ) v%a@ﬂd%g%g ja(s%’rria] ngi)ggr'ezof %Zmet%;ll)a%m—oxo-
1,2- dlﬁ?droqsoqf%'ngﬁg—'dzy!) ﬂé’rozolc acggl n{e%uyl stza dam% ngd}a%%ZS , methyl

acetaVe @% md) add BMF. (8mity., Tlﬁl'rlbuxtuﬁe W3s etired fop F5 hidutel AlliHromide
2H), 3.28 (g, J = 6.3 Hz, 2H), 2.88 - 2.81
0.5 nclrhwafmddeg Viggsyringe glgd they mlgp.v“e was ggmgq:,for 3Pminutes,dhen . 63

quenzf&@d vsi Fp Saé q7ueous NﬁSCI(sn]utl ahd céxt?ascted into eth)gl ace&al_g The organic
phasé @bk @N@d gIH SOy fiter8® bRY bordsehika@¥ % 2a&ﬁ> tég cﬂi)dedés@erlTB(e

| met hyl ) benzy1) -1, 2- di hydroi soqui nolin enzam de
ester was treated with THF (5mL) and cyclopropylamine (0.3 mL). A solutlon of
isopropylmagnesium chloride (2M, 0.4 mL) in THF was added dropwise. The reaction
mixture was stirred for 10 miutes, quenched with sat. aqueous NH,CI solution and
extracted into ethyl acetate. The phases were separated, the organic phase was dried
(NaxSQ,), filtered and concentrated in vacuo to give crude product (380mg). A sample

(80mg) of crude product was purified by HPLC to give an analytical sample of the title

compound as a solid (45mg).

MS: APCI(+ve) 359 (M+H)*

'H NMR DMSO-d, 8.48 (1H, d), 7.68 (1H, dd), 7.62 (1H, d), 7.45 - 7.40 (3H, m), 7.35 (1H,
d), 7.10 (1H, d), 6.52 (1H, d), 6.23 (1H, s), 6.00 (1H, ddt), 5.28 (1H, dq), 5.24 (1H, dq),
4.67 (2H, dq), 2.90 (1H, m), 2.30 (3H, s), 0.86 (2H, m), 0.61 (2H, m)

Example 13

N-Cyciopropyl-4-methyl-3-[1-0xo-2-(3-pyrrolidin-1-yl-propyl)-1,2-dihydro-

isoquinolin-6-yl]-benzamide
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A m xture of potassium carbonate (0.34g), the product
of Exanple 11 (0.1g) and 1, 4- bis(chloronethyl)benzene

W@ 000RA%psin DMF (2 nmL) was stirred at room t ePQOEGBRAN8M01171
for 2.5 15 hours. To the reaction m xture was added
pyrrolidine (0.3nL) and st 8rrlng continued for a
further 64 hours. The reaction mxture was filtered
and the filtrate washed with nethanol. The l|iquors
were purified by HPLC to gi ve(ghe title conpound as a
solid (O 095 g). Ms: APC (+ve) 492(MH—|)+ 201H NMR

CDCl 3 8.48 (d, 77HZ
ot

1H), 7.62A(Ss,
S, 2.49 (s

7.2 Hz,

5.23 (s, 2H)N 3.

4H), 2.29 (sM 3H) " 2H), o 90 81 (m 4H),
O 62 (s, 2H) 111 Bxanptes 26-28 The foIIovvi ng
npounds were prepared as solids according

Borange R dishuren SAPPEXIEMy3 Mg V\taﬁ@ds?%tm% pirgyd Mwawé S4g-allyi-1-

oxo-~1 %_rb&)’q{?(g bs;% Hl\:lglﬂ{-é&g- —%@I@J?%@Ré%%{@ %%m,de (E)éarrggle 122[(0 39

in THF ) HW_JQYL?QS@nTNéhﬂ)&u@Ws]stl?red at -78°C- -10°C for 2.5 hours, then left in
di hydr oi soqui nol i n-6-yl ) benzam de 101H NVR DVSO-d5

the fr@zaﬁo\(emght Wagar{3imk) wasthddesl @oef(tly, (sfong BasetdtytiobH)o, the
i 3§ Gl laoh Eon{Sine st i . 1)

o p b 1 5 o gl o i

followe® b WateN(20rhl)), TRe BfxturedvadOstitidy fdrld-thinudseslahd éitradtedll into ethyl
0.72 - 0.64 (m 2H), 0.59 - 0.52 (m 2H). 15 Exanple
acetatg7The organic was washed with water, dried (Na,SO,), filtered and concentrated in

vacuo%—') %lvgl(aﬁééﬁ-trtg% %\E&:&HP%O&I% hgﬂ;?\onyloc?hﬁlde (b )1 bn?lgzvyals) a_d%l_eg )t(oo the
mixturdh & ¥ioRBS OR¥thyErdFRd (Y3 ReNZAdHiERoromethane (4mL) at 0°C. The mixture

was stirred for 10 min and pyrrolidine (0.5 mL) was added. The mixture was stirred at

J
O

room temperature for 72 hours, then concentrated in vacuo. Purification by HPLC gave

the title compound as a solid (50mg).

MS: APCI(+ve) 430 (M+H)"

'H NMR DMSO-ds 8.43 (1H, d), 8.28 (1H, d), 7.79 (1H, dd), 7.75 (1H, d), 7.65 (1H, d),
7.50 (2H, m), 7.42 (1H, d), 6.66 (1H, d), 4.02 (2H, 1), 2.84 (1H, m), 2.41 (4H, m), 2.28 (3H,
s), 1.85 (2H, m), 1.88 (4H, m), 0.67 (2H, m), 0.56 (2H, m)

Example 14

N-Cyclopropyl-3-[2-(4-dimethylaminomethyi-benzyl)-1-ox0-1,2-dihydro-isoquinolin-
6-yl]-4-methyl-benzamide
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WD 2008/ 122765PCT/ GB2008/ 001171 112 1H NVR DMSO- d6

8.43 (d, J = 3.8 Hz, 1H), 8.29 (d, J = 8.3 Hz, 1H),
wo2008/1¢d65J = 8.1 Hz, 1H), 7.75 (s, 1H), 7.66 PcT/GBR)08/001171

7.61 (d, J = 7.5 Hz, 1H) 7.52 (d, J = 8.3 Hz, 1H),

7.41 (d, J = 7.9 Hz, 527 (s, 4H), 6.70 (d, J =

7.3 Hz, 1H), 5.19 (s, 2H), %43(3 2H), 2.90 - 2.80

(m 1H), 2.28 (s, 3H), 1.97 (s, 3H, 1.08 (s, 9H),

0.72 - 0.65 (m 2H), 0.59 - 0,52 5(m 2H) Exanple 28
3-(2-(4-((Tert-butyl ani no) rretyl)benzyl)-l- oxo-1, 2-di h
ydr oi soqui nol i n-6-y1) -

cycl opr oyl - 4-§ | e NlO Vn- CI ( ve)
494( M+ H Hz
8.29 (d, J N'8. : (d >77. 9 \1H)
7.75 (s, 1H7 7.8 , 7.59(d, J :72 Hz
7.52 (d, J = 8.2 L 7.42 (d, J = 7.7 Hz,
731 (d. J=82H. 2. 7.26 (d J =7.9 H, 2H)

Sodiymn imdrgc@ (34 mg, 80% alll) \114;4) addesizo asstifred nibdre &. 4913er -3-(1-o0xo0-

1,2- d%}_g}r’f-ls?ﬂ%w%-ﬁ)ztgénzotﬁz %f%g 2&%Hlnt§%ﬂec} gﬁa’%&]@ rgg? methy!
aceta??{?%@’@b_ %@EWT)' § ngl_éigﬁb ﬁﬁ(‘t&rg'ﬁﬂ%té?l}’rlea%rq@rﬂﬁpm%w& Ryri
dichlatp{mpce-xylareq@50 odd) m-a@-aﬁ&iaad 4FHmﬁbt}dr@wa§ atiiretefor 30 minutes and
dimethylamine hydrochloride (330 mg) was added followed by triethylamine (1.5 mL). The
mixture was stirred overnight, then concentrated in vacuo and azeotroped with toluene.
The ester was freated with THF (5mL) and cyclopropylamine (0.3 mL). A solution of
isopropylmagnesium chloride (2M, 10 mL) in THF was added dropwise. The reaction
mixture was stirred for 10 min., quenched with sat. aqueous NH,CI solution and extracted
into ethyl acetate. The phases were separated. The organic phase was dried (Na,SO,),

filtered and concentrated in vacuo to give crude product (380mg). A sample (80mg) was

purified by HPLC to give an analytical sample of the title compound as a solid (56 mg).

MS: APCl(+ve) 466 (M+H)"

'H NMR DMSO-ds 8.43 (1H, d), 8.29 (1H, d), 7.79 (1H, d), 7.75 (1H, d), 7.67 (1H, d), 7.62
(1H, d), 7.52 (1H, dd), 7.42 (1H, d), 7.29 (4H, m), 6.71 (1H, d), 5.20 (2H, s), 3.29 (2H, s),
2.84 (1H, m), 2.25 (3H, s), 2.18 (6H, br), 0.68 (2H, m), 0.55 (2H, m)

Example 15

N-Cyclopropyl-3-[2-(3-dimethylaminomethyl-benzyl)-1-0x0-1,2-dihydro-isoquinolin-
6-yl}-4-methyl-benzamide
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WD 2008/ 122765PCT/ GB2008/ 001171 113 i)
3424( 6- Bronopyri di n-3-yl)net hyl ) - 1-oxo- 1, 2-di hydr oi soq
Wa@200sl122768- 0- Ncycl opr opyl - 4- net hyl benzani de TRCEGB2008/001171
solution of the product of Exanmple 11 (400 ng) in DWF
(5 nL) was added sodium 5 hydride (60 ng) and the
reaction stirred at roomté&bperature for 10 ninutes
before the addition of a solution of
2- br ono- 5- (brononet hyl ) pyridine (760 ng) in DVF (5
eaction mxture V\?S stir

room
The t@éﬁﬁwa&'“ g renld B4 melyoiof EspBPlRs from 4-methyl
L i '
o1 gl s S PR CL KRN Rt et Bene
o, -dictiosvmpta-ati@c. The resi due was purified 10(Si 02 et hyl
acetate:isohexane (1:1) as eluent) to yield the
sub-title corrpound (360rrg) M5: APCI (+ve) 488, 490

MS: &&@ly%%@?éwrg (2- 06 (3- (di met hyl am no) propoxy) pyri di
"H NMRDMEORE, hgl 4> 1H0d)0813o2(1H d),7.79 (1H dd), 7.75 (14, d), 7.67 (1H, d),

15di hydr oi soqui noli n-6-Yyl ) -4- net hy zam
7.61 (1N 0),.7-52N1H; dd)[@.42ql1Hf d)o . 2®f(2H m) 7 19(2H d), 6.71 (1H d) 521
é rrethlamng)lpro an-1- ol ;g( in THF (1 nl)

(2H, 453 &fd p%%& i £&2t(BHud)o 1dé6'('2® &% (At RS (2H, m)
reaction stirred at roomtenperature for 10 mnutes. A
solution of the product of step i) (100 ng) in THF (2

Exanipl¢ 18as added, and the 20m xture heated at reflux for
100 hours.

N-Cyclopropyl-3-[2-(2-dimethylaminomethyl-benzyl)-1-ox0-1,2-dihydro-isoquinolin-

6-yl]-4-methyl-benzamide

The title compounds was prepared as a solid by the method of Example 14 from 4-methyl-
3-(1-ox0-1,2-dihydro-isoquinolin-8-yl)-benzoic acid methyl ester (Intermediate 3) and

oo’ -dichloro-ortho-xylene.

MS: APCI(+ve) 466 (M+H)"

'H NMR DMSO-d; 8.43 (1H, d), 8.28 (1H, d), 7.80 (1H, d), 7.77 - 7.69 (3H, m), 7.55 (2H,
m), 7.47 - 7.39 (3H, m), 7.16 (1H, m), 6.85 (1H, d), 5.38 (2H, s), 4.60 (2H, m), 2.90 (6H,
s), 2.29 (3H, s), 0.68 (2H, m), 0.54 (2H, m)

Example 17
N-Cyclopropyl-3-[2-(4-methoxy-benzyl)-1-0x0-1,2-dihydro-isoquinolin-6-yl]-4-

methyl-benzamide



10

15

20

The reaction m xture was filtered and the |iquors
evaporated. The residue was purified (Si02,
woraosanbs di chl or omet hane (15:85) foll owed by F&I/GB2008/001171
NH3/ et hanol : di chl or onet hane (15:85)) to yield the
title conpound as a solid %ing). 114 MS: APCI (+ve)
511(M+tH) + 1H NVR DVBO- d6 gVk3 (d, J = 4.4 Hz, 1H),

8.29 (d, J =8.5 H, 1H), 8.24 (d, J = 2.1 Hz, 1H),
7.79 (dd, J = 7.9, 1.8 Hz, 1H. 7.74 (d, J = 2.1 He,
1H), 7.72 (dd, J = 8. HAD 5 7.68 (d, J =
7.2 W, 1H), d .5 ) 52 (d
8.3, 17 He. 6.
LA,

4.24 (1

ER

N4 .

0.53 (m 2H) 10 Exanpl es 30 31 The foI | ow ng conpound

cording to the nmethod of

043@&21%?‘2%[@?%%'6 2 3‘;%8 the product of Exanple 29

step (i) and the appropriate al cohol. 15 Exanple 30

N- Cycl opr opyl- 3- (24(6-( di g0y am no) et hoxy) pyri din

- 3-yOnret hyl ) - 1- oxo- 1,

di hydr oi soqui nol i n- 6- Vi Qbﬁnzam de 20 Ms:

APCI (+ve) 497( MH) By NivF / 8 8.43 (d, J =4.1

Hz, 11-1), 8.29 (d, J = 8.5 Hz, 1H), 8.24 (d, J = 2.3
A sol%ﬁggﬁ%aorﬂ% ?-(?nc(?diﬂne 425:9 Z?Zrﬁl dlléthﬂ dﬂél,?teldj)T(T - n?‘?ollﬁ&we ($ﬁ) mL)
was addigd tora 8&pedsiod of:sojpljtgn rethokide (13.150 i '@dj,;eng (50 81L:3 at (_1_°C7 The

7.41

mlxturﬁin’/aslw}_grmeg te io<§ra :tenjpe_raty_rezargs’twrfg)]’frap @ TZDU? ( qawowgrntg\@s
omorptand o Bofmegdiicd g odFapys £ Pty 2189010

was ad@edporlionwiddkeedndhe-tedp b8lo(WB0°2HHydrogen peroxide solution (30%

wiw, 135 mL) was then added keeping the temperature below 84°C, the reaction mixture

met h

was then stirred at room temperature for 17 hours. Sodium sulfite (5% aqueous solution)
was added and the reaction stirred for 30 minutes. The reaction mixture was filtered and
the filtrate was reduced to half volume then washed with 2-methoxy-2-methyl-propane.
The aqueous layer was then acidified with hydrochloric acid and extracted into ethyl
acetate. The organic phase was dried, filtered and evaporated then triturated with diethyl

ether to yield sub-title compound (9.0g).

'H NMR DMSO-ds 7.82 (1H, d), 7.62 (1H, d), 7.59 (1H, dd), 3.95 (2H, s).

ii) 6-Bromo-isochroman-1,3-dione

Br @]
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Exanpl e 31

5N- Cycl opr opyl- 4-net hyl - 3- (1- oxo-2- ((6-(2-(pyrrolidin-
wda20s)iex7hoxy) pyri di n- 3- PCT/GB2008/001171

yOnret hyl ) - 1, 2- di hydr oi soqui nol i n-6-yl ) benzam de NE:

APCI (+ve) 523(M-H)+ 101H NVR DVBO-d6 8.43 (d, J = 4.1
Hz, 1H), 8.29 (d, J = 8.2, 1H), 8.24 (d, J = 2.3

Hz, 1H), 7.79 (dd, J = 7.9, 1.8 Hz, 1H), 775-771
(m 2H), 7.69 (d, J = 7.4 Hz, 1H), 7.66 (d, J = 1.

A solugo@o@%rom-g-c%r%?yrﬁ%thylzpe_nzglcgcﬂz(lﬁ‘zdef gt%fﬁgﬁ %Jg)‘]n
6 an]d Eﬁe@o@itlbli stirddd) at room
acetor'f @QWL)Z\M@Q tr?éea-ewtﬁ %ce@"&hlorfﬁe%% b) Nl heealotn 2%5% !
tempe#atd@ f6im7 Hddirs. ﬂme&éaét&n rﬁlkbu,re Wa§ Svamorﬁed then azﬁptropgpdmlth
-0.65 15(m 2H), 0.58 - 53 (m 2H) Exanple 32
toluenpit@yielddhe suy-titlscempgund (@ 8@H| net hyl ami no) et hoxy) benzy1)
-1-oxo-1, 2- di hydroi soqui nol i n-6-y1l) -4-net hyl benzam de
116 To a solution of the product of Exanple 11 (460
H NMﬂJSb ésﬂ@HﬁH W\ﬁﬁvﬁldg)‘?d BHsayxlisem (bmds) de (38
and reaction stirred at roomtenperature for
30 n1nutes before t he addition of
4- (chl or omet hyl ) phen acetate The reaction
iii) 6-Biomered4vpathgkyr ﬁ“@f'hﬁé%‘&f'“?'ﬂ)‘&?’jge‘ﬂgé? ature for
17hrs. Additional 60% sodi um hydride (38 ng) was added
and the reaction was stiged for a further 2 hours.
NaOH (5N, 2 nL) was addedf and the reaction was stirred

at room tenperature BC Nt es~.The reaction
i dnd extracted into
ed with water and

m xture was aci di
et hyl acetate. Thg

Mim 3@ phate ar@ evaporated to
yield the sub-titled i oconpound (500 ngb

brine, dried ogge

A mixture of 8-bromo-isochroman-1,3-dione (0.6 g) (product of step ii) ) and 4-
methoxybenzylamine (0.313 g) in toluene:acetic acid (4:1, 20mL) was heated at reflux for
17 hours. The reaction mixture was evaporated and the residue was dissolved in
dichloromethane before washing with 2N hydrochloric acid. The organic phase was dried,
filtered and evaporated then triturated with diethy! ether to yield the sub-title compound

(680mg).

H NMR DMSO-d 7.95 (1H, d), 7.68 (1H, s), 7.67 (1H, d), 7.25 (2H, d), 6.84 (2H, d), 4.96
(2H, s), 4.22 (2H, s), 3.70 (3H, s)

iv) 6-Bromo-2-(4-methoxy-benzyl)-2H-isoquinolin-1-one

O

N/\©\
/
Br 0
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V5. APCI (+ve) 425(MHH) + i)
3-(2-(4-(2-Chl oroet hoxy) benzyl) - 1- oxo- 1, 2- di hydr oi soqu

WO p@Bi1ze765 y1) - N- cycl opr opyl 15 4- et hyl benzam deCT/GB2@8/001171
solution of the product of step i) (500 ng) in DWF (10
nm.) was added potassiumc onate (820 ng) and
1- brono- 2- chl oroet hane (0.2-nL.) and the reaction was
heated at 50 C for 22 hours. Additional
1- brono- 2-chl oroet hane (0.3 nL) and potassi um

Toa s%ﬂrﬁ%ggag%ra%égg Btk o YE e onﬁggxt u@d&ﬁn&ﬁég qﬁ&oﬁgmrwc?gf step

ours he rea
iii) ) (226 Byin dkeridrainethane: nidthdrer @, SORR.) fdstadde@ sy@smwasdgride (1.0
with water and brine, dried over magnesi um sul phate
9) portirwisy awrzahcws TTﬁé%@@hdfﬂjéfumwa®a¢ld'ﬂﬁ‘éwltb 8ydrachletithgdid and

stired g B8 e T Scto O SRS SRERISY B BoePHEea parttaned

e e e 3 (o i (7. Ca e Pt Spei sy s, e

filtered Andrvadorated. The residue was purified (SiO,, 1:4 ethyl acetate:iso-hexane as
>di hydr oi soqui nol i n-6-yl) - 4- et hyl benzam de A

elueny ¢g W?iddhe seb-tidrcpprainei(188)-step i) (95ng) in
di mret hyl ami ne (5Min ethanol, 1.5 nL) was heated using
m crowave irradiation at 100 C for 90 m nutes. 10The

"H NMRBMS 0, E‘1>8t(hlltledg\’\@®4€€’1/ﬁp&)r 26641 ﬂrwh)pﬂes redy (ﬁs@zzH d),
met hanol : 3 ield the ti'tle conmpound as a

6.89 (8d| d)d 6625 1HyJ). 5JOB(2IAF!{£|'\671(®I&)3)496(I\/H—I)+ 1H NMR
DMSO-d6 8.43 (d, J = 4.1 Hz, 1H), 8.29 (d, J = 8.2 Hz,
1H), 7.79 (dd, J =7.8, 1.9

v) 3-[2-(4-Methoxy-benzyl)-1-0xo0-1,2-dihydro-isoquinolin-6-yl]-4-methyl-henzoic

acid, methyl ester

A mixture of 6-bromo-2-(4-methoxy-benzyl)-2H-isoquinolin-1-one (product of step iv) ) (1.2
9), intermediate 2 (0.7g), potassium carbonate (1.0 g) and
tetrakis(triphenylphosphine)palladium(0) (0.4 g) in N, N-dimethylformamide (20mL) was
heated to 95°C for 17 hours. The reaction mixture was diluted with ethyl acetate and
washed with water and brine. The organic phase was dried, filtered and evaporated. The
residue was purified (SiO,, 1:2 ethyl acetate:iso-hexane as eluent) to yield the sub-titled

compound (1.03g).

MS: APCI(+ve) 414 [M+H]+

vi) N-Cyclopropyl-3-[2-(4-methoxy-benzyl)-1-ox0-1,2-dihydro-isoquinolin-6-yl}-4-
methyl-benzamide
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15Hz, 1H), 7.74 (d, J
Hz, 1H), 7.62 (d, J =
wda 2@shzz76dH), 7.41 (d, ,
8.7 Hz, 2H), 6.93 (d, , , 6.69 (d, J =
7.4 Hz, 1H), 5.14 (s, (t, J =55 Hz, 2H),
2.89 - 2.81 (m 3H), 238 %%4 2.28 (s, 3H), 0.71
- 0.65 (m 2H), 0.58-053(m 2H) 20 Exanple 33
N- Cycl opr opyl- 4-net hyl - 3-{1- oxg-2-[ 3-(2-pyrrolidin-1-y
| et hoxy) benzyl ]-1, 2" di hydr oi s&qui nol i n- 6-y1} benzani de

7. 32 (BCT/GB2008/001171

TRNTIENY

8 . = 1.
Hz, 1H), 7.51 (dd, J = 8.2,
:
8

NQQNH

118

N- Cycl opr opyl1-(B42- (4- hy p 0 , 2- di hydr oi
soqui nq&-ﬂ& ' ) a solution
of the pro Qnl) was

added 60% spdi u de in mneral oil (0.1
the m xture stir roomtenperature for 1 hour. To
this m xture was then added 3-(brononet hyl ) phenol (0.4

A soll]% onacﬁ”é %Rﬁ—n{gtﬁ% .[b%n%?r} qr&g 185 dﬁ'l%’rg'léo%@)n ?%3}!%4 In%fhy?benzmc

e reacti on xture was” conc

acid, meméaea@%mﬁom@p Bug1 jpw)isht %ﬁcié@o@@aﬁmh{eqwhcggrrap hy

1 di chl oronmet hane: net hanol) to give the sub-title
tetrahyg@@.ﬁg@ @3nal-)(Was3Bepted wgn |sAp@|pylnmﬁealQ51(deﬂ)i# (2Min THF) 0.77
o S RO 7 i a0
aquemsxérHﬁ‘lSmgfn M@ld@ e§?& a@cg%?httc?et g ) ade? tésl‘r@?{gne ?fiac'éfz s

car bonat e rono- or oet

dried giiteren amieé\@pommd t® y(eld)me)numnipeamdads atsolie{gds0mgf.or 38
hours. The reaction m xture was concentrated to
dryness and the residue partitioned between

MS: APCI(+ve) 439[M+H]+

'H NMR DMSO-ds 8.42 (1H, d), 8.29 (1H, d), 7.79 (1H, dd), 7.74 (1H, d), 7.65 (1H, d),
7.61 (1H, d), 7.51 (1H, dd), 7.41 (1H, d), 7.32 (2H, d), .91 (2H, d), 6.69 (1H, d), 5.13 (2H,
s), 3.72 (3H, s), 2.89 - 2.80 (1H, m), 2.28 (3H, ), 0.71 - 0.85 (2H, m), 0.58 - 0.52 (2H, m)

Example 18
N-Cyclopropyl-3-(2-(4-((2-(dimethylamino)ethyl)(methyl)carbamoyl)benzyl)-1-oxo-
1,2-dihydroisoquinolin-6-yl)-4-methylbenzamide

i) Methyl 4-((6-(5-(cyclopropylcarbamoyl)-2-methylphenyl)-1-oxoisoquinolin-2(1H)-
yl)methyl)benzoate
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WD 2008/ 122765PCT/ GB2008/ 001171 119 di chl or onet hane
and water. The organics were collected and purified
w@ 31082227835 1 di chl or onet hane: met hanol ) to gi ve PEIEGB2008/001171
sub-title conpound (0.31g). Ms: APCI (+ve)
487/ 489(M+H) 4 i)
N- Cycl opr opyl- 4- net hyl - 3- {lfsoxo 243- (2- pyrrol idin-1-yl
et hoxy) benzyl1-1, 2- di hydroi soqui nol i n-6-yl } benzam de
A m xture of the product of step ii) (0.10 g) and
pyrrolidine (0.15 g) i Ohi tri i owas
()

1. 5hour s, The Qeacti on $ '
purifie&@z HH ' ' s a solid
(95ng). M NAPCHE TRey” 52 v VGO e, 8. 43
(d, J = 4. OHHz, 7.79
(dd, J = 7.9, 1.7 , 67(dJ
=13 Hz, 1H), 7.61 (d, J = 7.3 Hz, 1M). 752(dd J =
A mixt@reef Mcﬁcld‘ﬁopylﬂ)metﬁyl@ﬁ( 6ixo-9 Zdll@dloléﬂqunﬁhl)u-ﬁ-y?)béﬁze(rm;:le J
= 7.8 Hz, 1H), 6.83 - 6.91 (m 3H), 6.71 (d, J = 7.3
(Exane 1@11}39) potegsiug caphppnatel(103g) and methyd- dorpmomgﬁayl b@Z@e’fe
- 2.54
(0.86 ?)FH‘ Di{?lﬁ 1'8211%)5%%3532hr@ﬁ)a(t rior@tgm@ra)tfrett}?{%%p%s; 0.65 -
The réllaré% én E'Er(]amtrrlglg '(\;/Dag A?Qut'éa with®tiRf ab&ate2dfa waheEXAHRI RS e, The

organic layer was dried over magnesium sulifate, filtered and evaporated. The crude

material was purified (SiO, chromatography eluting with 60 to 80% ethyl acetate in

isohexane) to afford the sub-title compound (1.1 g)

MS: APCI(+ve) 467 (M+H)*

ii) 4-((6-(5-(Cyclopropylcarbamoyl)-2-methylphenyl)-1-oxoisoquinolin-2(1H)-
yl)methyl)benzoic acid

OH

To a slurry of the product of step i) (1 g) in methano! (15 mL) at refiux was added sodium
hydroxide solution (1N, 2.4 mL). The reaction mixture was then stirred at reflux for 90
minutes. Additional sodium hydroxide solution (1N, 0.5 mL) was added and heating
continued for a further 40 minutes. Acetic acid (0.16 mL) was added and the reaction was

stirred at room temperature for 17 hours.
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25

N- Cycl opr opy1l- 4- et hyl - 3- (2- { 3[ 2- (et hyl am no) et hoxy] b
enzyl}- 1-oxo-1, 2- di hydroi soqui nolin-6-yl)benzam de
W 2008:12288C| (+ve) 482(|\/H—|)+ 1H NVR DMSO d6 8. 43r¢TGBI008/001171
.2 Hz, 1H), 8.30 (d, J 8.3 Hz, 1H), 7.79 (dd, J =
.9, 1.9 Hz, 1H), 7.75 (d 8 = 1. 7 Hz, 1H), 7.67 (d, J
1.5 Hz, 1H), 7.61 (d, J 20 3 1H), 7.52 (dd, J =
.3, 1.7 Hz, 1H), 7.42 (d, J = 7.9 Hz, 1H), 7.25 (t, J
8.1 Hz, 1H), 6.83- 6.90 (m 3H), 6.71 (d J=7.3

Ther ctgé’?%nxtuﬁelﬁg li%tig%d \(vgsﬁe\]d \fvﬁha.métlﬁ?gl \%%er (1 12 g%hlc)zan%l
meth 3| ,(52 EmDL¥9TEI*§(eSsoI|i3W)a§ Qri€& undd}-vadudriat 8ded for 24 hé&”rs‘to QieRBhe sub-
: a
title Cwumd)&%’pggpMZ (3-{24(2- hydroxyet hyl ) ami nol et hoxyl b
enzyl) - 1-oxo-1, 2-
15di hydr oi soqui nol i n-6-yl]-4-net gyél gezgazn;jdeJO . VE:
. + 1H NVMR DMSO = 4.
s ARG BN T 268 e, 1h 7. 79 (dd. J = 7
1.9 Hz, 1H), 7.75 (d, J:17I—|z 1H), 7.67 (d,
iiif) Nibﬁ:ld‘ﬂiropitl-B (2-{4- @1—((@|ﬁhetHylgm_i'n&eh%r,l)(lﬁbﬁhyl)zibfb%ngc%

1.2-dlhygroSpduinblip 844 ethyligheamidesiy 6. 71 (d
Hz,lH) 518(s 2H) 4. 49 (t, 5.3 Hz, 1H)

(t,
2. 90

oIl N

I &

To a solution of the product of step ii) (100 mg), N,N,N'-trimethylethane-1,2-diamine
(0.05mL) and N,N-diisopropylethy|aminef(IO.12 mL) in DMF (2 mL) was added HATU (130
mg) and stirred at room temperature for 15 minutes.

The reaction mixture was filtered and purified by HPLC to afford the title compound as a

solid (90 mg).

MS: APCi(+ve) 537 (M+H)*

'H NMR, DMSO-ds, 90°C 8.31 (d, J = 8.2 Hz, 1H), 8.13 (s, 1H), 7.76 (dd, J = 7.9, 1.8 Hz,
1H), 7.71 (d, = 1.8 Hz, 1H), 7.60 (d, J = 1.5 Hz, 1H), 7.52 (d, J = 7.4 Hz, 1H), 7.48 (dd, J
=8.3,1.7 Hz, 1H), 7.39 - 7.31 (m, 5H),6.66 (d, J = 7.4 Hz, 1H), 5.24 (s, 2H), 3.42 - 3.34
(m, 2H), 2.91 (s, 3H), 2.89-2.82 (m, 1H), 2.41 (t, J = 6.7 Hz, 2H), 2.27 (s, 3H), 2.09 (s,

6H), 0.70 - 0.62 (m, 2H), 0.62 - 0.54 (m, 2H)

Examples 19-24

The following compounds were prepared solids according to the method of Example 18

step (iii) using the product of Example 18 step (i) and the appropriate amine.
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WD 2008/ 122765PCT/ GB2008/ 001171 121 Exanple 36
N- Cycl opropyl- 4-net hyl - 3- (2- (4-(2- (et hyl am no) et hoxy)
whemss1d7éd - oxo- 1, 2- di hydroi soqui nol i n- 6-yl ) berzEGBA®SH01171
The title conpound was prepared according to the
nmet hod of Exanple 32 step (iii) using the product of
Exanple 32 step (ii) and le am ne. Ms: APCI (+ve)
482 (MtH) + i 01H NVR DMSO-d6 8.55- 8.39 (m 1H), 8.44
(d, J = 4.6 Hz, 1H), 8.29 (d, J =8.2 Hz, 1H), 7.79
J=7.9 1.8 Hz, 1H), 7.74 (d, J = 1.8 Hz, 1H),
Exa"‘fﬂ%ég(d, 3 =15 Hz, 1H), 7.62 (d, J = 7.4 Hz, 1H),
N-CydloprofyiB-(2J 472 diteth =1-8xa-1%.
Yo a2 R ncthy o) hicarathbyonzl 7y Byé
dihydrplisoq@inkdin¢Gtyl)#-methydbdizanid , 5. 15 (s, 2H), 4.19 (t,
J =51 Hz, 2H), 3.25 (t, J =5.1 Hz, 2H), 2.88 - 2.80
(m 1H), 2.57 (s, 3H), 2.28 (s, 3H), 0.71 -0.65 15(m
2H), 0.58 - 0.53 (m 2H) Kxanple 37
(R)-3-(4-(3-An1nopyrro|idi|e-l car honyl) - 2-(cycl opr opy

di hy [ ycl op 'l'g'et hyl benzam
de 20 F B2008/ 081171 i N/
(E) - 6- Br blho- 4 hoxynet hYl ene) i sochr n-1, 3-di one

MS: APCl(+ve) 523 (M+H)*

'H NMR, DMSO-ds 8.43 (d, J = 4.1 Hz, 1H), 8.34 (1, J = 5.6 Hz, 1H), 8.29 (d, J = 8.2 Hz,
1H), 7.83-7.78 (m, 3H), 7.76 (d, J= 1.8 Hz, 1H), 7.68 (d, = 1.3 Hz, 1H), 7.63 (d, J = 7.4
Hz, 1H), 7.53 (dd, J = 8.3, 1.7 Hz, 1H), 7.42 (d, J = 8.5 Hz, 1H), 7.39 (d, J = 8.5 Hz, 2H),
6.73 (d, J=7.2 Hz, 1H), 5.26 (s, 2H), 3.36 - 3.30 (m, 2H), 2.89-2.81 (m, 1H), 2.37 (t, J
= 6.9 Hz, 2H), 2.29 (s, 3H), 2.16 (s, 6H), 0.71 - 0.65 (m, 2H), 0.59 - 0.53 (m, 2H)

Example 20
N-Cyclopropyl-4-methyl-3-(2-(4-(4-methylpiperazine-1-carbonyl)benzyl)-1-oxo-1,2-

dihydroisoquinolin-6-yl)benzamide

MS: APCI(+ve) 535 (M+H)"*

'H NMR, DMSO-ds, 90°C 8.31 (d, J = 8.2 Hz, 1H), 8.13 (s, 1H), 7.76 (dd, J = 7.8, 1.9 Hz,
1H), 7.71 (d, J = 1.8 Hz, 1H), 7.61 (d, J = 1.3 Hz, 1H), 7.54 (d, J = 7.4 Hz, 1H), 7.48 (dd, J
= 8.2, 1.8 Hz, 1H), 7.41 - 7.31 (m, 5H), 6.67 (d, J = 7.2 Hz, 1H), 5.24 (s, 2H), 3.4 (s,
4H), 2.89 - 2.82 (m, 1H), 2.30 (t, J = 5.0 Hz, 4H), 2.27 (s, 3H), 2.19 (s, 3H), 0.70 - 0.62
(m, 2H), 0.62 - 0.54 (m, 2H)



A m xture of the product of Exanple 17 step (i) (28.9
g), trimethyl orthoformate (30 nlL) 5and acetic
wanmdvgdeizee (100 nl) was heated to 120 C for 2 POLGB2008/001171
The reaction mxture was allowed to cool to room
tenperature and filtered. @&g solid was washed with
nmet hanol and air dried to ld the sub-titled
conmpound (26.1g). Ms: APCI (+ve) 283, 285 (1:1) (MtH) +
10 ii) 6-Bronp-1-o0xo0-1H i sochronene-4-carboxylic acid,
methyl ester / 0 O To a stirred slurry of the product
of step i) (26 g) in nmethanol (150 nlL) was added
Exanqﬂéﬁﬂric 15acid (25 nL). The reaction m xture was
ated to reflux for 19 hours. The reaction m xture

N-leaﬂ"%é-l?’e(a (ﬂd(%@anﬁﬁw}mem@mpﬁyamethvl)wbemoymhenw 1-@xo-

e AL

5 NNR DVSO-d6 8.69 (d, J = 2.1 Hz, 1H), 8. 47 (s, 1FD
8.11 (d, J = 8.5 Hz, 1H) o 7.87 20(dd J =18.5 2.1 Hz,
1H), 3.87 (s, 3H).

6- Brom)(; (cycl opr opy
o)\ ne- 4-car boxyl i (

&=d, 2- di hydr oi soqui n
% m xture |of

t r ogdhuct 5 g), N N
cycl opropy anamhe hydrochl oride (‘|09 g) amd ™~
N, N-dl'i sop thylanmine (5.1 nL) in rethanol (40 ni)

was heat ed ux for 17 hours. The Teaction
m xture was allowed to cool to roomtenperature and
filtered. The

MS: APCI(+ve) 551 (M+H)*

'H NMR, DMSO-ds, 90°C 8.31 (d, J = 8.2 Hz, 1H), 8.13 (s, 1H), 7.76 (dd, J = 7.9, 1.8 Hz,
1o 1H), 7.71 (d, J=1.8 Hz, 1H), 7.60 (d, J = 1.5 Hz, 1H), 7.53 (d, J = 7.4 Hz, 1H), 7.48 (dd, J

= 8.2, 1.5 Hz, 1H), 7.40 - 7.30 (m, 5H), 6.67 (d, J = 7.2 Hz, 1H), 5.24 (s, 2H), 3.31 (s,

2H), 2.90 (s, 3H), 2.89-2.82 (m, 1H), 2.27 (s, 3H), 2.18 - 2.10 (m, 2H), 2.04 (s, 6H),

1.63 (quintet, J = 7.2 Hz, 2H), 0.70 - 0.53 (m, 4H)

15 Example 22
N-Cyclopropyl-4-methyl-3-(1-oxo-2-(4-(2~(pyrrolidin-1-yl)ethylcarbamoyl)benzyl)-1,2-

dihydroisoquinolin-6-yl)benzamide

20  MS: APCI(+ve) 549 (M+H)*
"H NMR, DMSO-ds 8.43 (d, J = 4.1 Hz, 1H), 8.38 (t, J = 5.6 Hz, 1H), 8.29 (d, J = 8.2 Hz,
1H), 7.83-7.77 (m, 3H), 7.75 (d, J = 1.5 Hz, 1H), 7.68 (d, J = 1.3 Hz, 1H), 7.64 (d, J = 7.2
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solid was washed wi th nethanol and dried under vacuum
at 60Cto yield the sub-titled conpound (4.55 g) | oMs:
WEROB(12276) 336, 338 (1:1) (MHH)+ iv) PCT/GB2008/001171

6- (5- (Cycl opropyl car banoyl) - 2- et hyl pheny1l) - 2- (cycl opr
opyl met hyl ) - 1- oxo- 1, 2-

dihydroisoquinoline-4-carb3Q3Iic acid, nmethyl ester O

15A m xture of

N—cycl opropyl-4-nethyl-3-(4,4,5,5-tetranmet hyl-1, 3, 2-di

iz, 1Wéscrl g&eog[]l—ﬁs% %g’go?&g%ﬁ(‘é %e pr O%E@%pngg?’e B3 '3'2 2H),

6.73 (d4J3= O} HZ{ eHy, skdes@! pHp sy qOhG£®BIHie)zH§i|24 g 218’( % (u'h) 52 54
and potassium carbonate (3.54 g) in DVF (
(t, J=h Athzdl 2 bw@ﬂaﬁmﬂm@z&(s T3, né‘acntaﬁr(nmmpogzms (m,
et hyl acetate and washed with water and
2H), glsbn(b é}T‘)gani cs were dried over magnesi um
20sul phate and evaporated. The crude product was
purified (Si02, 50 to 70% ethyl acetate in isohexane
Exangsle@Buent) to yield the sub-title conpound (2.5 .
WO 2008/ 122765PCT/ GB2008/ 001171 124 NMs: APCI (+ve) 431
N'Cyemnlﬁ’nylﬂ-methylé (2-(4-(methyl(2-(methylamino)ethyl)carbamoyl)benzyl)-1-

’82&5'»&%"' AR THRETAIP o Soqu nol i ne- 4- car boxyl | ¢

aci d

MS: APCI(+ve) 523 (M+H)*

"H NMR, DMSO-ds, 90°C 8.31 (d, J = 8.5 Hz, 1H), 8.14 (s, 1H), 7.76 (dd, J =7.9, 1.8 Hz,
1H), 7.71 (d, J = 1.8 Hz, 1H), 7.61 (d, J = 1.3 Hz, 1H), 7.53 (d, J = 7.5 Hz, 1H), 7.48 (dd, J
=8.2, 1.5 Hz, 1H), 7.40 - 7.32 (m, 5H), 6.67 (d, J = 7.4 Hz, 1H), 5.24 (s, 2H), 3.40 - 3.32
(m, 2H), 2.92 (s, 3H), 2.89-2.82 (m, 1H), 2.64 (t, J = 6.4 Hz, 2H), 2.27 (s, 3H), 2.23 (s,
3H), 0.70 - 0.62 (m, 2H), 0.62 - 0.54 (m, 2H)

Example 24
N-Cyclopropyl-4-methyi-3-(1-oxo0-2~(4-(3~(pyrrolidin-1 -yl)propylcarbamoyl)benzyl)-

1,2-dihydroisoquinolin-6-yl)benzamide
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To a solution of the product of step iv) (1.5 g) in
met hanol (20 nlL) at reflux was added sodi um hydroxi de
W@ 1d8/1%2728 nl) and the solution stirred at thi BCT/GB2008/001171

tenperature for 30m n. The reaction m xture was
treated with acetic acid (0.34 nL) and water and
stirred overnight at room]tlé)rrperature The solid was
filtered and washed wi th nethanol : water 10(1:1) then
water. The solid was dried under vacuum at 60C to

MS: Aﬂf%’?@%& (MJ_,_ Viti)tl e conmpound (1.25 g). Ms: APCl (+ve)

H Nl\/l(FR)Dl\ﬁStl();H-e(lii%O%m Teg,ys 43\d, dizne4 ML aHh@mElt =(8Y elz0MPRYB2 -
met hyl ) - 1- oxo-

7.77 (o Wﬂrbﬁdbu’mbl&m 8Hy.1). 68k Yyl bpHaPyH), 4- Greldhy FehamHb),

o 40 O SRR PRI, 25 S b

[ X | PLC
=4 Hs’aﬁ-‘c?’gzgq%l‘?w;%c%oun ﬁg?gz@o "Sg (26%1 ﬁg) P‘;{)ﬁ/g'lz1 zt'& (m,
6H), 2ARCs( BiH3) 1. 2851 GBMiH) -61-) 1617 NVR aBNBO-2H), 8.586 0(538 (ml ZH)8. 3
Hz, 1H), 8.14 (s, 1H), 7.76 (dd, J = 7.9, 1.9 Hz, 1H),
7.70 - 7.67 (m 2H), 7.56 (d, J = 1.5 Hz, 1H), 7.50
(dd, J = 8.3, 1.5 Hz, 2H), 7.37 (d, J = 8.1 Hz, 1H),
3.90 (d, J = 7.1 Hz, 2H), 3.65 - 3.37 (m 411), 3.17-
Examdid?s (M 111), 2.91 - 2.81 (m 1H), 2.27 - 2.21 (m
N-Cy BBno IQ%etﬁyﬁ@(‘( Bko-b'—'()’. éE}rréﬁdmh §I4nétﬂ'¥l)ﬂé?92*y2;1 %5 -

dlhyqufoqwn@’?n- -ld)@@zemldezm 10 Exarrpl es 38-46

A mixture of potassium carbonate (0.34g), the product of Example 11 (0.1g) and 1,4-
bis(chloromethyl)benzene (0.220g) in DMF (2 mL) was stirred at room temperature for 2.5
hours. To the reaction mixture was added pyrrolidine (0.3mL) and stirring continued for a
further 64 hours. The reaction mixture was filtered and the filtrate washed with methanol.

The liquors were purified by HPLC to give the title compound as a solid (0.095 g).

MS: APCI(+ve) 492(M-+H)+

'H NMR CDCl; 8.48 (d, J = 8.2 Hz, 1H), 7.68 (d, J = 7.7 Hz, 1H), 7.62 (s, 1H), 7.45 -
7.22 (m, 6H), 713 (d, J=7.2 Hz, 1H), 6.47 (d, = 6.9 Hz, 1H), 6.28 (s, 1H), 5.23 (s,
2H), 3.59 (s, 2H), 2.91 (s, 1H), 2.49 (s, 4H), 2.29 (s, 3H), 1.68 (s, 2H), 0.90 - 0.81 (m,
4H), 0.62 (s, 2H)
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The foll ow ng conpound were prepared as solids
according to the nethod of Exanple 37 step (vi) using
wo b@spereuict of Exanple 37 step (v) and the appcDpBR@8®01171
am ne. 15 Exanple 38
6- (6- (Cycl opropyl car barmylhlz- met hyl pheny1) - 2- (cycl opr
opyl nmet hyl ) - N-( 1-
nmet hyl pi peri di n-4-y1) - 1-oxo- 1, 2-di hydr oi soqui nol i ne- 4-
car boxam de 20MS: APCI (+ve) 513 (M+H)+ 1H NMR
"@@)ﬁ? 8.44 (d, J = 4.1 Hz, 111), 8.34 (d, J = 8.5
? 8.23 (d, J =7.4 Hz, 1H, 8.11 (d, J = 1.5
Hz, 7.87 (s, 1H, 7.79 (dd, J =7.9, 1.8 Hz, 1H),
The fc?lloYAiﬂwg( Cbmpbundi wBre grapardd, asldd)ids dedofdifglth thd meth?ooQof El<a81ple 25
42 (d, J = 7.9 Hz, 111), 3.90 (d, J =
usmgrtlze p@m'ct%Examp@ ‘Glaar(dﬁmlqppro@ngl@ angingl (m 1H), 2. 77 -
2.70 (m 2H), 2.27 (s, 3H, 2.14 (s,3H), 1.98- 1.89
(m 2H), 1.85-

Exampie 26
N-Cyclopropyl-4-methyi-3-(2-(4-((4-methylpiperazin-1-yl)methyl)benzyl)-1-oxo-1,2-

dihydroisoquinolin-6-yl)benzamide

MS: APCi(+ve) 521(M+H)*

'H NMR DMSO-ds 8.43 (d, J = 3.7 Hz, 1H), 8.29 (d, J = 8.3 Hz, 1H), 7.79 (d, J = 8.1 Hz,

1H), 7.75 (s, 1H), 7.67 (s, 1H), 7.62 (d, J = 7.3 Hz, 1H), 7.52 (d, J = 7.9 Hz, 1H), 7.42 (d,
J=7.9Hz, 1H), 7.31 - 7.21 (m, 4H), 6.71 (d, J = 7.3 Hz, 1H), 5.19 (s, 2H), 3.40 (s, 2H),
2.88-2.80(m, 1H), 2.38-2.20 (m, 11H), 2.12 (s, 3H), 0.72 - 0.64 (m, 2H), 0.59 - 0.52

(m, 2H).

Example 27
3-(2-(4-((Tert-butyl(methyl)amino)methyl)benzyl)-1-oxo-1,2-dihydroisoquinolin-6-yl)-

N-cyclopropyl-4-methylbenzamide

MS: APCI(+ve) 508(M+H)*
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1.77 (m 2H), 1.58- 1.46 (m 2H), 1.40- 1.30 (m 1H),
0.71 - 0.64 (m 2H), 0.58 - 0.44 (m 6H) 5 Exanple 39
wWoR@gabps opyl- 3- (2- (cycl opropyl met hyl ) - 4- (4- neCTEBRI0BO01171
razi ne-| -carbonyl) - 1-oxol, 2-di hydroi soqui nolin-6-yl1)-4

-met hyl benzam de io0 M APCI(+ve) 499 (M+H)+ 1H NWR
Dl\/SOd68.37(d,J-79I—|z11 1H), 8.17 (s, 1H), 7.77
(d J:77Hz 1H), 7.69 (s, 1H), 7.63 (s,1H), 7.52

8.3 Hz, 1H), 7.44 (s, 1H), 7.39 (d, J = 7.7

H NM& Dn%é‘?%;o% z?é%( gﬁ 3.4 Hz, 87 ?%(d?%@éd—l?% 57 78"y = 8.1 Hz,

1H), 7.75 (s, 1H),7.66 (s, 1H), 7.61 (d, J = 7.5 Hz, 1H), 7.52 (d, J = 8.3 Hz, 1H), 7.41 (d,
J=7.9Hz, 1H), 7.27 (s, 4H), 6.70 (d, J = 7.3 Hz, 1H), 5.19 (s, 2H), 3.43 (s, 2H), 2.90 -
2.80 (m, 1H), 2.28 (s, 3H), 1.97 (s, 3H), 1.08 (s, 9H), 0.72 - 0.65 (m, 2H), 0.59 - 0.52
(m, 2H)

Example 28
3-(2-(4~((Tert-butylamino)methyl)benzyl)-1-oxo-1,2-dihydroisoquinolin-6-yi)-N-

cyclopropyl-4-methylbenzamide

MS: APCI(+ve) 494(M+H)*

'H NMR DMSO-ds 8.43 (d, J = 3.3 Hz, 1H), 8.29 (d, J = 8.2 Hz, 1H), 7.79 (d, J = 7.9 Hz,
TH), 7.75 (s, 1H), 7.66 (s, 1H), 7.59 (d, J = 7.2 Hz, 1H), 7.52 (d, J = 8.2 Hz, 1H), 7.42 (d.
J=7.7Hz, 1H), 7.31(d, J = 8.2 Hz, 2H), 7.26 (d, J = 7.9 Hz, 2H), 6.70 (d, J = 7.4 Hz, 1H)
5.18 (s, 2H), 3.61 (s, 2H), 2.89-2.81 (m, 1H), 2.28 (s, 3H), 1.06 (s, 9H), 0.71 - 0.65
(m, 2H), 0.59 - 0.54 (m, 2H).

Example 29

N-Cyclopropyl-3-(2-((6-(3-(dimethylamino)propoxy)pyridin-3-yl)methyl)-1 -0xo0-1,2-
dihydroisoquinolin-6-yl)-4-methylbenzamide
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2.25 (s,3H), 2.18 (s,3H), 1.35 - 1.20 (m1H, 0.72 -

0.61 (m 2H), 0.61 - 0.46 (m 4H), 0.46 - 0.36 (m 15
WQ@R{)os/12276Exanpl e 40 PCT/GB2008/001171

6- (5- (Cycl opropyl car banoyl) - 2- et hyl pheny1) - 2- (cycl opr

opyl met hyl ) - N- ( 2-

20( di net hyl am no) et hyl ) - 1- 6}&) 1, 2-di hydr ol soqui nol i ne-

4- car boxam de

i) 3-(2-((6-Bromopyridin-3-yl)methyl)-1-oxo-1,2-dihydroisoquinolin-6-yl)-N-
cyclopropyl-4-methylbenzamide

To a solution of the product of Example 11 (400 mg) in DMF (5 mL) was added sodium
hydride (60 mg) and the reaction stirred at room temperature for 10 minutes before the
addition of a solution of 2-bromo-5-(bromomethyl)pyridine (760 mg) in DMF (5 mL). The
reaction mixture was stirred at room temperature for 30min.

The reaction mixture was diluted with ethyl acetate and washed with water and brine. The
organics were dried over magnesium sulphate and evaporated. The residue was purified

(SiO2 ethyl acetateisohexane (1:1) as eluent) to yield the sub-title compound (360mg).

MS: APCi(+ve) 488,490 (1:1) (M+H)*

ii) N-Cyclopropyl-3-(2-((6-(3-(dimethylamino)propoxy)pyridin-3-yl)methyl)-1-oxo-1,2-
dihydroisoquinolin-6-yl)-4-methylbenzamide

To solution of 3-(dimethylamino)propan-1-ol (0.03 mL) in THF (1 mL) was added
potassium teri-butoxide (28 mg) and the reaction stirred at room temperature for 10
minutes. A solution of the product of step i) (100 mg) in THF (2 mL) was added, and the
mixture heated at reflux for 100 hours.

The reaction mixture was filtered and the liquors evaporated. The residue was purified
(8iO2, Methanol:dichloromethane (15:85) followed by 7N NH3/methanol:dichioromethane
(15:85)) to yield the title compound as a solid (52mg).
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WO 2008/ 122765PCT/ GB2008/ 001171 127 Ms: APCl(+ve) 487
(M:tH) + 1H NVR DMSO-d6 8.44 (d, J = 4.1 Hz, 1H), 8.35
W@ dgosd22768. 5 Hz, 1H), 8.28 (t, J = 5.6 Hz, 5 1P)T/GB208/001171

(d, J =1.5H, 1H), 7.88 (s, 1H) 779(dd,J=7.9,
1.8 Hz, 1H), 7.72 (d, J }JZ? 7.55 (dd, J =
8.3, 1.7 Hz. 1H), 7.42 (d, 82Hz 1H), 3.89 (d, J
= 7.2 Hz, 2H), 3.35 - 3.29 (m 2H), 2.88 - 2.81 (m
1H), 2.38 (t, J = 6.7 Hz, 2H), 2.26 (s, 3H), 2.12 (s,
6H), 1.38 - 1.29 (m 1H), 0.71 - 0.64 (m 2H), 0.59 -

42 (m 6H) 10 Exanple 41
MS: AGDCQI&V(eWM(Nm—L)byI car banoy1) - 2- et hyl pheny1) - 2- (cycl oPr
; IEyl net h agr - 0x0- N( pi peridin-4-y1)-1, 2-di hydroi soqui n
H NIRIDNS Q-2 off b ch tiscth s HEb D, S =y mgmm@mm ARz

1H), PQ@%fﬁﬁ A7 3,71 é%z( il,-!), 1%4, (d;_gg : ﬁ% §7§z 9% J( ds 6J2 2h, 1H),
o A Tl e ) 238,70 i .

= 8. 21B-1280)HX @,78)(d=J 4.847 Hz,, 1H)HB.713d Q0= 7. 2HO N H)NB.12K, , 2|-1% 894-t;J =
WD 2008/ 122765PCT/ GB2008/ 001171 128 (m
6.7 Hp, 319, 2.85- 281, ) 2.98 (b 3 &, FAGH) L 8 . (o, 24, 151

(qu(n%t 44 ?‘?%zéggg'ﬂ?? 85? 79,2%0’95%?3 92 ?m602l—|)0 55

Exanpl e 42

53- (4- (4- Am nopi peri di ne- 1- car bonyl ) -2-(cycl opr oPyl net

hyl ) - 1- oxo- 1, 2-

di hydr oi soqui noli n-6-y1)-N-cycl opropyl- 4- net hyl benzam
Exaniptes 30-91

The following compound were prepared as solids according to the method of Example 29

step (i) using the product of Example 29 step (i) and the appropriate alcohol.

Example 30
N-Cyclopropyl-3-(2-((6-(2-(dimethylamino)ethoxy)pyridin-3-yl)methyl)-1-oxo-1,2-
dihydroisoquinolin-6-yl)-4-methylbenzamide

MS: APCI(+ve) 497(M+H)*

"H NMR DMSO-ds 8.43 (d, J = 4.1 Hz, 1H), 8.29 (d, J = 8.5 Hz, 1H), 8.24 (d, J = 2.3 Hz,
1H), 7.79 (dd, J = 7.9, 1.8 Hz, 1H), 7.74 (s, 1H), 7.73 (dd, J = 7.9, 2.6 Hz, 1H), 7.69 (d, J
=7.4 Hz, 1H), 7.66 (d, J = 1.3 Hz, 1H), 7.52 (dd, J = 8.3, 1.7 Hz, 1H), 7.41 (d, J = 7.9 Hz,
1H), 6.78 (d, J = 8.7 Hz, 1H), 6.71 (d, J = 7.2 Hz, 1H), 5.14 (s, 2H), 4.31 (t, J = 5.9 Hz,



MB: APCI (+ve) 499 (MrH) + 1H NMR DVSO-d6 8.37 (d, J =
8.2 Hz, 1H), 8.17 (s, 1H), 7.76 (d, J 7.9 Hz, 1H),
w@288/1¢x65 1H), 7.60 (s,1H), 7.51 (d, J 8. 2 HeCT/GHRG08/001171

7.41 (s,1H), 7.38 (d, J = 7.9 Hz, 1H), 4.00 - 3.92
(m 2H), 3.90 (d, J =6.9 H, 2H, 3.11 - 3.00 (m

2H), 2.89 - 2.79 (m 2H), 3154 (s, 3H), 1.76- 1.68
(m2H), 1.32- 1.22 (m 1H, 1.22 - 1.13 (m2H), 0.71
-0.63 (m 2H), 0.60 - 0.54 (m 2H), 0.54 - 0.48 (m

2H), 258+ 2%14m, “118; 280 (Y =% 8 Hz, 2H), 2.27 (s, 3H), 2.19 (s, 6H), 0.71 - 0.65
(m, 2H), 0.58 - 0.53 (m, 2H)

Example 31
5 N-Cyclopropyl-4-methyl-3-(1-ox0-2-((6-(2-(pyrrolidin-1-yl)ethoxy)pyridin-3-
yl)methyl)-1,2-dihydroisoquinolin-6-yl)benzamide

MS: APCl(+ve) 523(M+H)*

10 "HNMR DMSO-ds 8.43 (d, J = 4.1 Hz, 1H), 8.29 (d, J = 8.2 Hz, 1H), 8.24 (d, J = 2.3 Hz,
1H), 7.79 (dd, J = 7.9, 1.8 Hz, 1H), 7.75 - 7.71 (m, 2H), 7.69 (d, J = 7.4 Hz, 1H), 7.66 (d, J
=1.5Hz, 1H), 7.52 (dd, J = 8.3, 1.7 Hz, 1H), 7.41 (d, J = 8.2 Hz, 1H), 6.79 (d, J = 8.5 Hz,
1H), 6.71 (d, J = 7.4 Hz, 1H), 5.14 (s, 2H), 4.32 (t, J = 6.0 Hz, 2H), 2.88 - 2.80 (m, 1H),
275 (t, J=6.0Hz, 2H), 2.52 - 2.48 (m, 4H), 2.27 (s, 3H), 1.68 - 1.64 (m, 4H), 0.71 - 0.65

15 (m, 2H), 0.58 - 0.53 (m, 2H)

Example 32
N-Cyclopropyl-3-(2-(4~(2-(dimethylamino)ethoxy)benzyl)-1-o0xo0-1,2-
dihydroisoquinolin-6-yl)-4-methylbenzamide

20

i) N-Cyclopropyl-3-(2-(4-hydroxybenzyl)-1-oxo-1,2-dihydroisoquinolin-6-yl)-4-
methylbenzamide
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15 Exanpl e 43
(S)-3-(4-(3-Am nopyrrolidine-1-carbonyl)-2-(cycl oProPy

wo p@8hyi7$5 1- oxo- 1, 2- PCT/GB2008/001171
di hydr oi soqui nol i n-6-y1)-N-cycl opropyl- 4- net hyl benzam
de WO 2008/ 122765PCT/ GBZIC\)/&%DIC\)/CB)HH 129 H2 Ms:

APCl (+ve) 485 (M#H)+ 1H N O d68.36 (d, J = 8.3
Hz, 1H), 8.14 (s, 1H), 7.76 (dd, J = 7.9, 1.9 Hz, 1H)),
7.70 - 7.67 (m 2H), 7.56 (d, .5 Hz, 1H), 7.

(dd, J = 8.3, 1.5 Hz, 2H),
3.90 (d, J:7(1)Hz 2H) |

307(m ,

2.04 -

(m 2H) 07
0.38 (my

To a solution of the product of Example 11 (460 mg) in DMF (10 mL) was added 60%
sodium hydride (38 mg) and the reaction stirred at room temperature for 30 minutes
before the addition of 4-(chloromethyl)phenyl acetate (280 mg). The reaction mixture was
then stirred at room temperature for 17hrs. Additional 60% sodium hydride (38 mg) was
added and the reaction was stirred for a further 2 hours. NaOH (5N, 2 mL) was added and
the reaction was stirred at room temperature for 90 minutes. The reaction mixture was
acidified with HCI (2N) and extracted into ethy! acetate. The organics were washed with
water and brine, dried over magnesium sulphate and evaporated to yield the sub-titled

compound (500 mg).

MS: APCI(+ve) 425(M+H)"

ii) 3-(2-(4-(2-Chloroethoxy)benzyl)-1-oxo-1,2-dihydroisoquinolin-6-yl)-N-cyclopropyl-

4-methylbenzamide

To a solution of the product of step i) (500 mg) in DMF (10 mL) was added potassium
carbonate (820 mg) and 1-bromo-2-chloroethane (0.2 mL) and the reaction was heated at
50 °C for 22 hours. Additional 1-bromo-2-chloroethane (0.3 mL) and potassium carbonate
(820 mg) were added and heating continued for 40 hours. The reaction mixture was
diluted with ethyl acetate and filtered. The filtrate was washed with water and brine, dried
over magnesium sulphate and evaporated. The residue was purified (SiO,, ethyl

acetate:isohexane (6:4)) to yield the sub-titled compound (280mg).
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106- ( 5- (Cycl opr opyl car banoy1) - 2-r net hyl pheny1l) - 2- (cycl
oPropyl net hyl ) - 1- oxo- N- ( 3-

W@ pysned7ssli n- 1-y1) propyl) - 1, 2- di hydr oi soqui nol PEFGB2@a1001171
boxam de NO MsS: APCl (+ve) 527 (MrH) 151H NWR
DVSO-d6 8.44 (d, J = 4.2 Hz, 1H), 8.38 (t, J = 5.4 Hz,

1H), 8.35 (d, J = 8.9 Hz, 4H), 8 11 (s, 1H), 7.88 (s,
1H), 7.80 (d, J = 8.1 Hz, 1H), 7.73 (s, 1H), 7.55 (d,
J=8.5H, 1H), 7.42 (d, J = 7.9 Hz, 1H), 3.89 (d, J
= 7.1 Hz, 2H), 3.27 (q, J = 6.1 Hz, 2H), 2.89 - 2.79
(m 1H), 2.41 (t, J = 6.8 Hz, 2H), 2.39 - 2.33 (m
MS: Af’@(*ﬁé)‘%%f&' w3H), 1.73 - 1.63 (m 2H), 1.67 - 1.59

40'- 1.29 (m 1H), 0.73 - 0.61 (m 2H),
0.61 - 0.42 (m 6H WD 2008/ 122765PCT/ GB2008/ 001171
130 Exanpl e 45

iii) Nﬁmmrepylo“pg;zMs(zc(gnmeanewhwsﬂhwsv"zﬂ 0% ef et hyl a

nm .no ridi a
d'hyd’%'§82‘€ gF g?é?%tééﬁ{b%ﬁg%/l nde6 yl) - 4-net hyl benzani de 5
NB: APCI(+ve) 527 (M+H)+ 1H NVR DMBO-d6 8.37 (d, J =

8.2 Hz, 1H), 8.14 (s, 1H), .76 (dd, J = 7.9, 1.5 Hz,
1H), 7.68 (s, 1H), 7.62 (s, 1H) 7.51 (dd, J = 8.2,

1.5 Hz, 1H) [ 7.42 (5 A% %= 8.2 10Hz, 1H),
4.13 -A3.99%m 2H), Hz, 2H), |3.00 -
2.92 ' B 1H) , R -Dz.\&sa/(“m 1H),
2.23 (s, , 1,74 (d, 3 P12.3 He, 2H),
1.38- 1.2% (m 0.62 (m 2H), 0.60 - 0.54

(m 2H), 0.54 - 0.49 (m 2H), 0.46 - 0.39 (m
A solution of the product of step i) (95mg) in dimethylamine (5M in ethanol, 1.5 mL) was

heated using microwave irradiation at 100 °C for 90 minutes.
The reaction mixture was evaporated and purified (SiOz, methanol:DCM (7:93)) to yield

the title compound as a solid (85 mg).

MS: APCI(+ve) 496(M+H)"

H NMR DMSO-ds 8.43 (d, J = 4.1 Hz, 1H), 8.29 (d, J = 8.2 Hz, 1H), 7.79 (dd, = 7.8, 1.9
Hz, 1H), 7.74 (d, J = 1.8 Hz, 1H), 7.66 (d, J = 1.5 Hz, 1H), 7.62 (d, J = 7.4 Hz, 1H), 7.51
(dd, J = 8.2, 1.5 Hz, 1H), 7.41 (d, J = 7.9 Hz, 1H), 7.32 (d, J = 8.7 Hz, 2H), 6.93 (d, J=8.7
Hz, 2H), 6.69 (d, J = 7.4 Hz, 1H), 5.14 (s, 2H), 4.10 (t, J = 5.5 Hz, 2H), 2.89 - 2.81 (m,
3H), 2.38 (s, 6H), 2.28 (s, 3H), 0.71- 0.65 (m, 2H), 0.58 - 0.53 (m, 2H)

Example 33

N-Cyclopropyl-4-methyl-3-{1-ox0-2-[3-(2-pyrrolidin-1 -ylethoxy)benzyl]-1,2-

dihydroisoquinolin-6-yl}benzamide
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2H) 15 Exanple 46 _
N- Cycl opropyl-3-(2-(cycl opropyl nethyl)-4-(4-(2-(dinmeth

wQ@ b@sitzoy®et hyl ) pi per azi ne- 1- carbonyl)-1 PCT/GB2008/001171
- 0X0- 1, 2- di hydr oi soqui nol i n-6-yl) -4-net hyl benzam de
WD 2008/ 122765PCT/ GB2008/ 001171 131 N' .,.N,N | Ms:
APCL(-1-ve) 556 (M+H)+ 1H DVSO-d6 8.37 (d, J = 8.2
Hz, 1H), 8.15 (s, 1H), 7.76 (dd, J = 7.8, 1.9 Hz, 1H),
7.69 (d, J = 1.8 Hz, 1H), 7.61 (s, 1H), 7.52 (dd, J =
8.3, 1.7 Hz, 1H), 7.44 (d,QJ = 1.3 Hz, 51H), 7.38 (d,
J = = 1
= 4.
2.3

i} N-Cyclopropyl-3-[2-(4-hydroxybenzyl)-1-oxo-1,2-dihydroisoquinolin-6-yI]-4-

methylbenzamide

To a solution of the product of Example 11 (0.5 g) in DMF (10mL) was added 60% sodium
hydride in mineral oil (0.1 g) and the mixture stirred at room temperature for 1 hour. To
this mixture was then added 3-(bromomethyl)phenol (0.4 g) and the mixture stirred at
room temperature for 2 hours. The reaction mixture was concentrated to dryness and the
residue purified (SiO, chromatography 9:1 dichioromethane:methanol) to give the sub-title

compound (0.33g).
MS: APCI(+ve) 425(M+H)*

ii) 3-[2-[4-(2-Chloroethoxy)benzyl]-1-oxo-1,2-dihydroisoquinolin-6-yl]-N-cyclopropyl-

4-methylbenzamide

A mixture of the product of step i) (0.33 g), potassium carbonate (1.07 g) and 1-bromo-2-
chloroethane (1.12 g) in acetonitrile (10mL) was heated at reflux for 38 hours. The

reaction mixture was concentrated to dryness and the residue partitioned between
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0.59 - 2230 (m 2H), - 0.54 (m 2H), 2.24 (s,3H), 2.12
(s,6H), 1.34 - 1.23 0.54 - 0.49 (m 2H), 0.44 - 0.39

W@ 2008229765 10 Exanpl e 47 PCT/GB2008/001171
2- Benzyl- 6- (5- (cycl opr opyl car banoyl) - 2- net hyl pheny1) - N
-(2-(dima\thylarrino)ethyl)-1 _
1- oxo- 1, 2-di hydr oi soqui nol i h&- 4- car boxani de N

dichloromethane and water. The organics were collected and purified (SiO., 9:1

dichloromethane:methanol) to ine the sub-title compound (0.31g).
MS: APCI(+ve) 487/489(M+H)*

ii} N-Cyclopropyl-4-methy!-3-{1-0x0-2-[3-(2-pyrrolidin-1 -ylethoxy)benzyl]-1,2-

dihydroisoquinolin-6-yl}benzamide

A mixture of the product of step ii) (0.10 g) and pyrrolidine (0.15 g) in acetonitrile (1mL)
was heated by microwave irradiation at 100°C for 1.5hours.The reaction mixture was

filtered and purified by HPLC to give the title compound as a solid (95mg).

MS: APCI(+ve) 522(M+H)*

"H NMR DMSO-ds 8.43 (d, J = 4.0 Hz, 1H), 8.30 (d, J = 8.3 Hz, 1H), 7.79 (dd, J = 7.9, 1.7
Mz, 1H), 7.75 (s, 1H), 7.67 (d, J = 1.3 Hz, 1H), 7.61 (d, J = 7.3 Hz, 1H),7.52 (dd, J = 8.3,
1.5 Hz, 1H), 7.42 (d, J = 8.1 Hz, 1H), 7.25 (t, J = 7.8 Hz, 1H), 6.83 - 6.91 (m, 3H), 6.71 (d,
J=7.3Hz, 1H), 5.18 (s, 2H), 4.03 (t, J = 6.0 Hz, 2H), 2.80 - 2.89 (m, 1H), 2.74 (t, J = 6.0
Hz, 2H), 2.43 - 2.54 (m, 4H), 2.29 (s, 3H), 1.60 - 1.71 (m, 4H), 0.65-0.72 (m, 2H), 0.52
-0.59 (m, 2H).

Examples 34-35

The following compouinds were prepared as solids according to the method of Example 33

step (iii) using the product of Example 33 step (ji) and the appropriate amine.
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i)
2-Benzyl- 6- br onp- 1- oxo- 1, 2- di hydr oi soqui nol i ne-4-car bo
woglosa2xaes d, net hyl ester WO PCT/GB2008/001171
2008/ 122765PCT/ GB2008/ 001171 132 A mixture of the
product of Exanple 37 step.ii) (5 g) and benzyl am ne
(3 nmL) in nethanol (20nl) Wa heated at reflux for 40
hours. The reaction was concentrated to half vol une,
then treated with acetonitrile. The sub-title conpound
ol lected by filtration, washing 5w th
Exantfle 38 . lil o (5.30 g). MB: APCl (+ve) 372/ 374(MtH)+ ii)

N-CySigREa e g A L GO R AT REIhE AVIBERGI §-der s
dihyd(.Fgu%lusig ﬁ%—y@berﬁamiééur e of the product of step i)

N-cycl opr opyl- 4- et hyl- 3- (404, 5,5-tetranet hyl -

1, 3, 2-di oxabgr ol an- 2- ared as

descriped in . nat e
(0. 27 \n dega 'i M g de (8 nl) was
treated with tg¢ nyl phosphi ne) pal | adi un( 0)

(0.115 g) 'and
nitrogen for 24t
concentrated to dryness and the crude product purified

MS: AR&IGhve) 484(Mdtanol “i n di chl or omet hane as el uent) to

1 | € | t)le o N : =

NS a s [y T2 N 2otbirt S e b2 oo 79 19
Hz, 1H), 7.75 (d, J = 1.7 Hz, 1H), 7.67 (d, J = 1.5 Hz, 1H), 7.61 (d, J = 7.3 Hz, 1H), 7.52
(dd, J=8.3,1.7 Hz, 1H), 7.42 (d, J = 7.9 Hz, 1H), 7.25 (t, J = 8.1 Hz, 1H), 6.83 - 6.90 (m,
3H), .71 (d, J = 7.3 Hz, 1H), 5.18 (s, 2H), 3.97 (t, J = 5.7 Hz, 2H), 2.81 - 2.89 (m, 1H),
2.78 (t, d = 5.6 Hz, 2H), 2.30 (s, 3H), 2.29 (s, 3H),0.65-0.72 (m, 2H), 0.53 - 0.58 (m,
2H).

The reacti on m xture was

Example 35
N-Cyclopropyl-3-[2-(3-{2-[(2-hydroxyethyl)amino]ethoxy}benzyl)-1-oxo-1,2-
dihydroisoquinolin-6-yl]-4-methylbenzamide

MS: APCI(+ve) 512(M+H)*

'H NMR DMSO-ds 8.43 (d, J = 4.2 Hz, 1H), 8.30 (d, J = 8.3 Hz, 1H),7.79 (dd, J=7.9, 1.9
Hz, 1H), 7.75(d, d = 1.7 Hz, 1H), 7.67 (d, J = 1.5 Hz, 1H), 7.61 (d, J = 7.3 Hz, 1H), 7.52
(dd, J = 8.3, 1.7 Hz, 1H), 7.42 (d, J = 8.1 Hz, 1H), 7.25 (t, J = 7.9 Hz, 1H), 6.83 - 6.92 (m,
3H), 6.71 (d, J = 7.3 Hz, 1H), 5.18 (s, 2H), 4.47 (t, J = 5.3 Hz, 1H), 3.98 (t, J = 5.6 Hz,
2H), 3.45 (q, = 8.5 Hz, 2H), 2.79 - 2.90 (m, 3H), 2.61 (t, J = 5.7 Hz, 2H), 2.29 (s, 3H),
0.64 -0.72 (m, 2H), 0.52-0.59 (m, 2H).



10

20

133 iii)
2-Benzyl-6-(5-(cycl opropyl car banoy() - 2- et hyl phenyl) -1
WO 0008412785 di hydr oi soqui nol i ne- 4- car boxyl i ¢ acPdr/GBEM8M01171
m xture of the product of step ii) (0.88 g) and 5N
sodi um hydroxide (2.3 nmL) in methanol 5(20 nL) was
heated at 50 C for 2 hours'ahd then allowed to cool to
roomtenperature. The reaction m xture was treated
with glacial acetic acid (1nL) and then water (20nL).
The precipitate was collected by filtration, washed
with water and dried under vacuumto afford the
Exanspl®36i t| e conpound (0.77g). to MS: APCl (+ve) 452( MtH) +

N-CVIQ\l%éﬂﬂxlﬂ-memd@dydﬁd%«mpwmmbmwy:b)(y)benaylhyifqadoehg-l) -N
oo o= (2- .
d'““{%’f%?&%‘;‘,?‘ﬁ]#ﬂ@?%‘?m')’?l- oxo- 1, 2- di hydr oi soqui nol i ne- 4-

carboxanmide 15 To a mi xturé of the product of step
iii) (0.48 g) and N, N-dipet Byl et hane- 1 _2-di am ne (0. 17
m.) ixn THF @20 nl) rrsopropyl et hyl am ne
s g

&7 Jhe Teac Pon
lrated to dryness and the crude
py~Si 02 chr omat ography 20(el uti ng

stirred S
m xture Wwas cg@
product purifieg
with 90:10:0.1
The tllbGBHPOARBHAS PRpIRINARS il tb%éW{aﬁ'mgQﬁ)Ex hhR 47 855 Qﬁ%rlfsing
contai ning product were concentrated to 8ryness an
the ptodectrad Sixdonplet 32 dteyp &) edd wethylamietonitrile to give WO
2008/ 122765PCT/ GB2008/ 001171 134 the title conpound as
a solid (0.35 g). Ms: APCI (+ve) 523(MHH) +

MS: APCI(+ve) 482 (M+H)*

7.79 (dd, J = 7.9, 1.8 Hz, 1H), 7.74 (d, J = 1.8 Hz, 1H), 7.66 (d, J = 1.5 Hz, 1H), 7.62 (d, J
= 7.4 Hz, 1H), 7.52 (dd, J = 8.2, 1.8 Hz, 1H), 7.41 (d, J = 8.2 Hz, 1H), 7.34 (d, J = 8.7 Hz,
2H), 6.97 (d, J = 9.1 Hz, 2H), 6.70 (d, J = 7.4 Hz, 1H), 5.15 (s, 2H), 4.19 (t, J = 5.1 Hz,
2H), 3.25 (t, J = 5.1 Hz, 2H), 2.88 - 2.80 (m, 1H), 2.57 (s, 3H), 2.28 (s, 3H), 0.71 - 0.65
(m, 2H), 0.58 - 0.53 (m, 2H)

'H NMR DMSO-ds 8.55 - 8.39 (m, 1H), 8.44 (d, J = 4.6 Hz, 1H), 8.29 (d, J = 8.2 Hz, 1H)

Example 37
(R)-3-(4-(3-Aminopyrrolidine-1-carbonyl)-2-(cyclopropylmethyl)-1-oxo-1,2-
dihydroisoquinolin-6-yl)-N-cyclopropyl-4-methylbenzamide




1H NVR DMSO-d6 8.44 (d, J = 4.2 Hz, 1H), 8.34 (dd, J =
8.3, 0.9 Hz, 1H), 8.30 (d, J = 5.6 5Hz, 1H), 8.14 (s,
wakhog/122766 (s, 1H), 7.79 (d, J = 8.1 Hz, 1H), FCTE2BE®S/001171

1H), 7.57 (d, J = 8.3 Hz, 1H), 7.42 (d, J = 8.1 Hz,

1H), 7.39 - 7.34 (m 4H), 34 - 7.26 (m 1H), 5.24

(s, 2H), 3.36 - 3.28 (m &, 2.89 - 2.79 (m 1H),

2.37 (t, J =6.6 Hz, 2H), 2.26 (s, 3H), 2.10 (s, 6H),
0.72 - 0.64 (m 2H), 0.59 - 0.52 (m 2H) to Exanples

. 48-53 The fol | ow cCom ared as solids

i) (E)-%gé‘a}?‘ar‘{;@“?tﬁ°%‘¥feeﬂ’3!{%‘§@r'g g?%ﬁﬁ’g'cﬁéﬁgt ep (iii) using
the product of Exanple 47 step (iii) and the
appropriate am ne. Exanple 48
152- Benzyl- 6- (5- (cycl opropyl cia
-1-oxo-N-(2-(Piperidin-
¥I)ethyl)-1,2-dihydroix
?,. ,N',- 20 Ms: APCI MrH) + 1H NVR DVBO- d6
8.49 - 8.19 (m 3HBr’s.1 00 M 7.63 (m 2H),
7.59 - 7.46 (m1H), 7.43 - 7.22 (m 6H), (m 2H), 2.88
- 2.74 (m1H), 2.49 - 2.35¢m 2H), 2.35 1H), 7.98 -
7.85 (m1H), 7.80 - 5.28 - .13 (m 2H), 3.35 - 3.20 -
2.17 (m 4H), 2.23 (s,3H), 1.39

A mixture of the product of Example 17 step (i) (28.9 g), trimethyl orthoformate (30 mL)

rbanoyl) - 2- net hyl pheny1)

and acetic anhydride (100 mL) was heated to 120 °C for 2 hours. The reaction mixture
was allowed to cool to room temperature and filtered. The solid was washed with

methanol and air dried to yield the sub-titled compound (26.19).

MS: APCI(+ve) 283, 285 (1:1) (M+H)"

ii) 6-Bromo-1-oxo-1H-isochromene-4-carboxylic acid, methyl ester

0

0

Br <

o o

To a stirred slurry of the product of step i) (26 g) in methanol (150 mL) was added sulfuric
acid (25 mL). The reaction mixture was heated to reflux for 19 hours. The reaction
mixture was cooled to room temperature and filtered. The solid was washed with

methanol then water and air dried to yield the sub-titled compound (23 g).

H NMR DMSO-de 8.69 (d, J = 2.1 Hz, 1H), 8.47 (s, 1H), 8.11 (d, J = 8.5 Hz, 1H), 7.87
(dd, J = 8.5, 2.1 Hz, 1H), 3.87 (s, 3H).



15

20

- 1.16 (m 6H), 0.70 - 0.57 (m 2H), 0.57 - 0.44 (m
2H) WD 2008/ 122765PCT/ GB2008/ 001171 135 Exanpl e 49
wa2@enzyrds 6- { 54( cycl opr opyl am no) car bonyl 1- 2- neCrgBERS001171

y1l}-1-oxo-N-(2-pyrrolidinl-ylethyl)-1,2-dihydroisoquin

ol i ne-4- car boxam de 5 l\/S1 PCI (+ve) 549(MtH) + 1H NWR

DMSO- d6 9. 56 (s, 1H),863% = 5.8 Hz, 1H), 8.43

(d, J = 4.4 Hz, 1H), 8.33 (d, J:8.2Hz,1H) 8.21

(d, J =1.5 Hz, 1H), 8.06 (s, 1H), 7.77 (dd, J = 7.9,
llI)G%.r%TIHiZI gc%%pr%ﬂ?ﬂlegﬂﬁ) ‘Joxg %dmdr&%qué g@ (4déja|- éﬁ'lcamd
meth§l &ked0- 3.50 (m 4H), 3.07 - 2.99 (m 2H), 3 03 (

2H), 2.97 (s, 2H), 2.82(oc0et, J = 4.0 Hz, 1H), 2.

(s, 3H, 1.98 (m 2H), 1.82|(m 2H), 0. 66 (dd J =

6.9, 2.3 Hz, 2H), O. 3 le 50

2- Benzyl- 6- {5 [ (cycl Iam no)ca onyI] 2- et hyl Phe

ny1l}- N (1- et hyl pi pe JiA]

ui nol i ne- 4-car bo ' VE: APCI (+ve) 549(MH—|)+

A mixture of the product of step ii) (5.5 g), cyclopropylmethanamine hydrochloride (2.09
9) and N, N-diisopropylethylamine (5.1 mL) in methanol (40 mL) was heated at reflux for
17 hours. The reaction mixture was allowed to cool to room temperature and filtered. The
solid was washed with methanol and dried under vacuum at 60°C to yield the sub-titled

compound (4.55 g)

MS: APCl(+ve) 336, 338 (1:1) (M+H)*

iv) 6-(5-(Cyclopropyicarbamoyl)-2-methylphenyl)-2-(cyclopropylmethyl)-1-oxo-1,2-
dihydroisoquinoline-4-carboxylic acid, methyl ester

A mixture of N-cyclopropyl-4-methyl-3-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-
yl)benzamide (4.24 g) [prepared as described in US2005020590], the product of step iii)
(4.3 g), tetrakis(triphenylphosphine)palladium(0) (1.5 g) and potassium carbonate (3.54 g)
in DMF (50 mL) was heated to 80 °C for 17 hours. The reaction mixture was dilqted with
ethyl acetate and washed with water and brine. The organics were dried over magnesium
sulphate and evaporated. The crude product was purified (SiO,, 50 to 70% ethyl acetate

in isohexane as eluent) to yield the sub-title compound (2.5 g).



WD 2008/ 122765PCT/ GB2008/ 001171 136 1H NVMR DMSO d6
8.41 (d, J = 4.1 Hz, 1H), 8.31 (d, J = 8.2 Hz, 1H),
w@2@8/1¢xd65J = 7.7 Hz, 1H), 8.06 (d, J= 1.5 Hz, PAFA:B2008/001171
7.94 (s, 1H), 7.77 (dd, J= 7.9, 1.8 Hz, 1H), 7.70 (d,
J= 1.8 Hz, 1H), 7.55 (dd, J =82, 1.8 Hz, 1H), 7.42 -
7.31 (m 4H), 5.22 (s, 2H)1,43. 66 (m 1H), 2.97 (s,
2H), 2.82 (q, J = 3.7 Hz, 1H), 2.70 (d, J = 11.0 Hz,
2H), 2.24 (s, 3H), 2.11 (s, 53H), 1.90 (t, J- 11.9 Hz,
. A J=15.3 Hz, 2H), 1.48 (dd, J- 11.5, 3.3
MS-AEE?("&%\)A:?’%.K’@%")(m 2H), 0.53 (m Hz, 2H) Exanple 51
2-Benzyl-6-{5-[ (cycl opropyl am no) car bonyl ] - 2- net hyl phe
-(8~ J -2-methylphenyl)-2-(cyclopropylmethyl)-1-oxo-1,2-
V)8 ‘?W&?%&Fﬁ%‘)’y&%py; yf ox)(’)-)l,(Zydi Il?]ydpryoi sogu)i nol i ne
dihydraiseqguipelingrdsarhaxylisdeld +ve) 537(MrH) + 1H NVR DVBO- d6
9.39 (s, 1H, 8.55 (t, J =5.6 Hp 1H), 8.43 (d, J =
4.4 Hz, 1H), 8.32 (d, 15 J . 1H), 8.13 (d, J
1.5 Hz, 1H), 8.024s, 1H), /JWQ, 2.1 Hz,
2H), 7.71 ( J =]l.5 Hz, 7.57] (dd, =8.2, 1.8
Hz, 1H), 7. 7 > M~ 7.37 - 7.25 (m
3H), 5.22 (s, 2 3.08 (m 2H), 2.82
(quintet, J = 3.7 Hz . ’O?IH)’ 2.25 (s, 3H),
5 1.85 (t, J =7.8 Hz, 2H), 0.66 (td,~J = 7.0, 4.8 Hz,
2H), 0.53 (m 2H) 20 Exanple 52
To a shilftidn Be feypdrodudt bfisteR vy tl6 axinehethiahgli (@ i ehrefluy vpe addes
nyl}-1-oxo-1, 2- , . . .
sodiueh Hygesiesd biu b 28IMlA-26d g solutianstignsAdhinis tempstatyiedansam
The rgaectiomi%gpesv/vélszt%gaqgg VCVIA %&%Oascluc%@vmm)lé’ﬂd wgér and stirred

overnight at room temperature. The solid was filtered and washed with methanol:water

10 (1:1) then water. The solid was dried under vacuum at 60°C to yield the sub-title

compound (1.25 g).

MS: APCI(+ve) 417 (M+H)"

15 vi) (R)-3-(4-(3-Aminopyrrolidine-1 -carbonyl)-2-(cyclopropylmethyl)-1-oxo-1,2-
dihydroisoquinoIin-6-yl)-N-cyc|opropyl-4-methy|benzamide

NH,

To a solution of the product of step v) (100 mg), (R)-pyrrolidin-3-amine (20 mg) and N,N-
20  diisopropylethylamine (0.13 mL) in DMF (2 mL) was added HATU (140 mg) and the



MB: APCL(-1-ve) 565(MtH)+ 1H NVR DVBO-d6 8. 41

(d, J = 4.4 Hz, 1H), 8.34 (d, J- 8.2 Hz, 1H), 7.76 (m
wQ@k)og/172768(d, J = 1.8 Hz, 1H), 7.56 (dd, J = 8PGI/GB2008/001171
Hz, 1H), 7.40 (m 2H), 7.36 - 7.24 (m 4H), 5.21 (s,

52H) 4.37 (t, J =5.4 Hz, 1H), 3.45 (q, J = 5.7 Hz,

2H), 2.97 (s, 1H), 2.81 (qdintet, J = 3.6 Hz, 1H)

2.54 - 2.44 (m 8H), 2.35 (t, J =6.2 Hz, 2H), 2.23

(s, 3H, 0.65 (td, J =6.9, 4.8 Hz, 2H), 0.51 (m 2H)

o R o oo mperat 010 ke Tha g HgR TuB e erps anc
purifiex by HPREdb et Pl gi68ebmpbiintt £ a sohd (65 n?%
y1) - N-cycl opropyl - 4- met hyl benzam de . APCl (+ve) 520
(MtH) + 1H NVR DMBO-d6 8.43 (d, J = 2.6 Hz, 1H), 8.36
7.90 (d, J = 10.5 Hz, 15 1H),

MS:’%&%‘é“g"(eg,“g'éz“_ﬂtgfgltDt: 1H), 7.70 (s, 1H), 7.59 - 7.55
s H Nl\(a'ﬁlm%%ad 786’61@:(9:8]3 §|271|5?) ?@4 (%'4)15%77 ;@(d'g,_g =3749,("§;Hz 1H),

7.70 37 82 (r(1m2H3|-E 56& A% 1.5 HABH{, M50l J 2. 8&8 15 %z8£H)( 17137 (d,J =
1.99- 1.84 (m 1H), 1.66 - 3 (m

8.1 Hz:;m é%](d Je761gDH< rAH) 284P5 - 8.33gm, 4H)53.17 m3.0H)m, 1N)oz 91 -2.81

. RISl Shranr. HInB LA o0 (. o5y BTt 13y g8 .

2H), 0.41 ( 661, rab)i
) y Opi perll:(gfnzgzjl 16?2r §o4n7y(lr3 4H)20<§'|7hy0d?801 soquz nol i n-611) be

10 nzam de i)
6- Brono- 1- oxo- 2- (pyri di n-4-yl net hyl ) - 1, 2- di hydr oi soqui
Exanijfléd B844- carboxylic acid, nmethyl ester A m xture of
the product of Exanple 37 step ii) (0.78 g) and
pyri di n-4-yl met hanam ne 10(0.298 g) in nmethanol (5 ni)
The folipyingeqrerpund wesé ptepafest asblide acesardifipéo theanéthod ofEeample 37

step (vi) using the product of Example 37 step (v) and the appropriate amine.

15 Example 38
6-(5-(Cyclopropylcarbamoyl)-2-methylphenyl)-2-(cyclopropylmethyl)-N-(1-

methylpiperidin-4-yl)-1-oxo-1,2-dihydroisoquinoline-4-carboxamide

20 MS: APCl(+ve) 513 (M+H)*
"H NMR DMSO-d; 8.44 (d, J=4.1Hz, 1H), 8.34 (d, J = 8.5 Hz, 1H), 8.23 (d, d = 7.4 Hz,
1H), 811 (d, J = 1.5 Hz, 1H), 7.87 (s, 1H), 7.79 (dd, J = 7.9, 1.8 Hz, 1H), 7.73 (d, J = 1.8
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15

20

concentrated to dryness and the crude product
triturated with acetonitrile before being purified
w@ 31082227690 net hanol i n di chl oronet hane as el uert¥1/GB008/001171
give the sub-title conpound (0.70 g). 15Ms: APCI (+ve)
372/ 374(MeH) + ii)
6-(5-(Cyclopropylcarbannylfgé-nethylphenyl)-l-oxo-2-(p
yridin-4-ylnmethyl)-1, 2-
di hydr oi soqui nol i ne-4-carboxylic acid, nethyl ester
1227 08/ 1yl ) e of t
Hz, 1)@?072%%@% . Sﬁg@b@gﬁ’)ﬂ@% T1 71382, My ¥b Y S OF AL o),
3.74 NB. eyccmopmm/as 42 ge iy 13 2.47 4 2505, eZH apeyhy! 303 224450 3H),
xabor ol an- 2- g ) benzam de (0.565 @) pot assi um
1.98 £ 588 dHalk) (108518 7g)Xmi r?Hiebé&séd16Mrr1\l-21'd)nﬁﬂByl1f3§)r(nam H)e0.71 -

15 W th
0.64 e?%brég(iﬁ’%{) ’ngﬁbhosphi ne) pal | adi un(0) (0.25 g) and
the m xture heated at 80 C under nitrogen for 40
hours. The reaction m xture was concentrated to
Exanplg 38ss and t he residue purified (Si02, 5% nmethanol in
di chl oronmet hane as eluent) to give the sub-title

N-Cyelopseri®- decmogyopyimeml) %mr(etwwmmqunmmnwm -oxo0-
t hyl pheny1 P
1,2-d§1|){dzo S’%ﬁﬂn?ﬁﬂ%}-?-,qé}% 1) - &idet hyl pheny1) - 1- oxo- 2- (

di hydr oi soqui nol i ne-4-carboxylic | d 0 O—| 15To a
m xture of the product of s i n nmet hano
(15 nL) was O qutNon o di um
hydr oxi de 4 eatedMvat 50 C for

| owed to cool to
ith water (20ni).
h on, washed

6 hours. The r¥g

The precipitate was ed bé A
wWth water and dried to give the subqtit corrpound
(0.52 g). 20 Ms: APCI (+ve) 454(NMFD+1\\//

2008/ 122765PCT/ GB2008/ 001171

MS: APCI(+ve) 499 (M+H)*

"H NMR DMSO-ds 8.37 (d, J = 7.9 Hz, 1H), 8.17 (s, 1H), 7.77 (d, J = 7.7 Hz, 1H), 7.69 (s,
1H), 7.63 (s, 1H), 7.52 (d, J = 8.3 Hz, 1H), 7.44 (s, 1H), 7.39 (d, J = 7.7 Hz, 1H), 3.90 (d,
J = 6.9 Hz, 2H), 3.52 (s, 4H), 2.92-2.80 (m, 1H), 2.35 - 2.27 (m, 4H), 2.25 (s, 3H), 2.18
(s, 3H), 1.35-1.20 (m, 1H), 0.72-0.61 (m, 2H), 0.61 - 0.46 (m, 4H), 0.46 - 0.36 (m,
2H)

Example 40
6-(5-(Cyclopropylcarbamoyl)-z-methylphenyl)-2-(cyclopropylmethyl)-N—(Z-

(dimethylamino)ethyl)-1-oxo0-1,2-dihydroisoquinoline-4-carboxamide



10

140 iv)
N- Cycl opropyl- 4- net hyl - 3- (1- oxo- 2- (pyri di n-4-yl net hyl)

wo 4008427py/rrol i di n- 1- PCT/GB2008/001171
yl ) pi peri di ne-1-car bonyl) -1, 2-di hydr oi soqui nol i n-6-yl)
benzam de 5 To a m xture @f the product of step iii)

(0.1 g), 4-(Npyrrolidi n- 11 | ) pi peridine (0.037 g) and
N, N-di i sopropyl et hyl am ne (0. 25n.) in tetrahydrofuran
(10 m.) was added HATU (0.17 g) and then stirred at

room tenperature for 3 hours. Thé& reaction nmixture was

then concentrated to drynes he ude product
it N%ound as a
H+ 1

solid (O.
DI\/SOd68 8 M .45(d = 4.0 Hz,
8.36 (d, HJ ; & , 7.83 (s, 7.80 (dd,

J—81 1.5 Hz, MUCL\J=.,

1.3 Hz, 15iH), 7. . m O3H) , N7.287(d, J = 5.8
Hz, 2H), 5.28 (s, 2H), 4.31 418 (m 1H), 3.74 -3.61
(m 1H), 3.12 - 3.00 (m 2H), 2.90 - 2.80 (m 1H)),
2.47 - 2.40 (m 4H), 2.25 (s, 3H), 2.23 - 2.16 (m

MS: AHdI(+vE) 987 (M4H)70 (m 2H) 1. 68 1 58 (m 4|—|) 1 44 -

1.29 0.72 - 3 (m 0.59 -

2
"H NMRW%M #4 (b9 351 Tﬁe“f‘bl }Wné @o?rb'éuﬂ@ss\%él‘(b 7= &6k

red cQr |
11, EASEE U1 85 Thbimad & ok ool 308 2. 28 §= 10
| djt ay aoadi e g Bamp)e3 .88 d\aﬂ72H 2H
Hz. 1%(?8%51@‘7%5%36?? Ggg%@/ o2y F289( 2, 20,
3.35-3.29 (m, 2H), 2.88 - 2.81 (m, 1H), 2.38 (t, J = 6.7 Hz, 2H), 2.26 (s, 3H), 2.12 (s,

6H), 1.38 - 1.29 (m, 1H), 0.71 - 0.64 (m, 2H), 0.59 - 0.42 (m, 6H)

Example 41
6-(5-(Cyclopropylcarbamoyl)-2-methylphenyl)-2-(cyclopropylmethyl)-1 -oxo-N-
(piperidin-4-yl)-1,2-dihydroisoquinoline-4-carboxamide

N
H

MS: APCI(+ve) 499 (M+H)*

H NMR DMSO-de 8.35 (d, J = 8.2 Hz, 1H), 8.15 (s, 1H), 8.11 (s, 1H), 7.91 (s, 1H), 7.80
(s, 1H), 7.76 (d, J = 7.9 Hz, 1H), 7.70 (s, 1H), 7.50 (d, J = 8.2 Hz, 1H), 7.38 (d, J = 7.9
Hz, 1H), 3.90 (d, J = 6.9 Hz, 2H), 3.80 (d, J = 4.4 Hz, 1H), 3.00 - 2.91 (m, 2H), 2.89 - 2.82
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15

141
6- (5- (Cycl opropyl car banoyl) - 2- net hyl Pheny1) - N- net hyl -
wo ¢dosrex7hy/| pi Peri di n-4-yl)-1- PCT/GB2008/001171
0X0- 2- (pyridi n-4-yl met hyl ) -1, 2-di hydr oi soqui nol i ne-4-c
ar boxam de 5 V5. APC (+ve) 564( MtH) + 1H NVR DVSO d6
8.54 (dd, J = 4.6, 1.3 HA2%H), 8.45 (d, J = 4.2 Hz,
1H), 8.37 (d J = 8.3 Hz, 1H) 7.83 - 7.77 (m 2H),
7.69 (s, 1H, 760(de 8.3, 1.3 Hz, 1H), 7.42 (d,

(m, 1Hg|%558 iﬁg'frps]zﬁi%% }83'%6(1 %5') ) 7% @78%% 1h4= ﬂ)ﬁzé) i34, 0.70

-0.83 (i, 22|—F580ém01505)(m 22!-?58055206419(6%2@)"')3482(242(@, 28H) ,
(m 2.07 - 2 (m 3H), 1.87 - 1.71
(m 2H) 161- 147(m 2H) 071- 0.65 (m 2H),
0.58 - 0.51 (m 2H) Exanple 56

E
A oo }za@;,;‘y.)gfw&g\oﬁaw.mewa% 555 poi ne- 1-ca

dnhydraisl?fahhwn}m 6l If-ﬂﬂém PaAdtAYIbenZatite- 4- met hyl benzani
VO 200 122765P GB2008/ 001171 142 MS: APCI (+ve)

564(M+H)+ IH NVMR DVBO-d6 8.54 (dd, J = 4.6, 1.3 Hz,
2H), 8.44 (d, J = 4.0 Hz, 1H), 8036 (d, J = 8.3 Hz,

1H), 7.82 (s 1H) 7.79 (d, .9 Hz, 1H), 7.70 (d,
J = 1.2 He, N 1H), 7.44
- 7.39 ( . 2H\ /5. 27 (s,
2H), 4.5 38

H

MS: APCI(+ve) 499 (M+H)*

H NMR DMSO-ds 8.37 (d, J = 8.2 Hz, 1H), 8.17 (s, 1H), 7.76 (d, J = 7.9 Hz, 1H), 7.68 (s,
1H), 7.60 (s, 1H), 7.51 (d, J = 8.2 Hz, TH), 7.41 (s, 1H), 7.38 (d, J = 7.9 Hz, 1H), 4.00 -
3.92 (m, 2H), 3.90 (d, J = 6.9 Hz, 2H), 3.11 - 3.00 (m, 2H), 2.89-2.79 (m, 2H), 2.24 (s,
3H), 1.76 - 1.68 (m, 2H), 1.32 - 1.22 (m, 1H), 1.22-1.13 (m, 2H), 0.71 - 0.63 (m, 2H),
0.60 - 0.54 (m, 2H), 0.54 - 0.48 (m, 2H), 0.45 - 0.38 (m, 2H)

Example 43
(S)-3-(4-(3-Aminopyrrolidine-1-carbonyl)-2-(cyclopropylmethyl)-1-oxo-1,2-
dihydroisoquinolin-6-yl)-N-cyclopropyl-4-methylbenzamide
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15

51H), 3.82 - 3.66 (m 1H), 2.91 -2.78 (m 3H), 2.37 -
2.27 (m 1H), 2.25 (s, 3H), 2.10 (s, 6H), 1.80 - 1.65

wQ@ 2008228765 1. 35 - 1.20 (m 2H), 0.71 - 0.65 (mPCH:B2008/001171
0.57 - 0.52 (m 2H) Exanple 57
6- (5- Cycl opr opyl car banoy1- ﬁ'l nmet hyl - phenyl) -1
- 0X0- 2-pyridi n-4-yl net hyl-
dihydro-isoquinoIine-4-carboxyI|c acid
pi peridin-4-ylamde i)
4-{(6-(5-Cycl opropyl car banoyl- 2-
-Pyridin-4-yl nethyl- 1, 2-

di hydr o-i sogui nol ‘ {}Wridi ne- 1
-carboxyli&:id $ 143 0 To a

m xture of the-y “Exad 54 step iii) (0.1
g), 4-am no-N- bbc- p| and

N, N- di i sopr opyl et hyl aqi & t rahydr of ur an
(10 nl) was added HATU (0. 16 g) Oand @n’xture
stirred at roomtenperature for 3 ho The reaction
5m xture was then concentrated to dryness and the
crude product purified HPLC to give the Wib-title

conpound (0.09 g). Ms: APCl (-ve) 634(MH 10ii)
MS: ARGIG-vey é8D VbR | car barmyl 2- met hyl - pheny1) - 1- oxo- 2- pyr

RSO B L B2 i 9 8 94'E O, B8 @F; £2 9% YRk ),
7.70-7.67 (m, 2H),7.56 (d, J = 1.5 Hz, 1H), 7.50 (dd, J = 8.3, 1.5 Hz, 2H), 7.37 (d, J =
8.1 Hz, H), 3.90 (d, J = 7.1 Hz, 2H), 3.65 - 3.37 (m, 4H), 3.17 - 3.07 (m, 1H), 2.91 - 2.81
(m, 1H), 2.27 - 221 (m, 3H), 2.04 - 1.89 (m, 1H), 1.67 - 1.54 (m, 1H), 1.35-1.22 (m,
2H), 0.71 - 0.61 (m, 2H), 0.61 - 0.47 (m, 4H), 0.47 -0.38 (m, 2H)

hyl - pheny1) - 1- oxo- 2

Example 44
6-(5-(Cyclopropylcarbamoyl)-2-methylphenyl)-2-(cyclopropylmethyl)-1-oxo-N-(3-
(pyrrolidin-1-yl)propyl)-1,2-dihydroisoquinoline-4-carboxamide

MS: APCI(+ve) 527 (M+H)*

H NMR DMSO-ds 8.44 (d, J = 4.2 Hz, 1H), 8.38 (¢, J = 5.4 Hz, 1H), 8.35 (d, J = 8.9 Hz,
1H), 8.1 (s, 1H), 7.88 (s, 1H), 7.80 (d, J = 8.1 Hz, 1H), 7.73 (s, 1H), 7.55 (d, J = 8.5 Hz,
1H), 7.42 (d, J =7.9 Hz, 1H), 3.89 (d, J = 7.1 Hz, 2H), 3.27 (q, J = 6.1 Hz, 2H), 2.89 - 2.79
(m, 1H), 2.41 (t, J = 6.8 Hz, 2H), 2.39 - 2.33 (m, 4H), 2.26 (s, 3H), 1.73 - 1.63 (m, 2H),
1.67 - 1.59 (m, 4H), 1.40 - 1.29 (m, 1H), 0.73 - 0.61 (m, 2H), 0.61 - 0.42 (m, 6H)



15

O \ N/ HTo a solution of the product of step i)
(0.1 g) in dichloronethane (9 nL) was added
wo pooBliesdacetic acid (1 nmh) and the m xture sPCT/GBA0ANO1171
roomtenperature for 1 hour. The 15reaction was
basi fied by the addition of 0.88 ammoni a and washed
with water. The organics wePB dried over magnesi um
sul phate, filtered and concentrated to dryness to
yield the title conmpound as a solid (0.08 g). WO
2008/ 122765PCT/ GB2008/ 001171 144 Ms: APCI (-ve) 536
(MH" 1H NVR DMSO-d6 8.60 (dd, J = 3.9, 1.8 Hz,
ExanZp#g 458. 50 (s, 1H), 8.40 -8.34 (m 1H), 8.38 (dd, J =
8.0, 2.0 Hz, 1H), 8.16 (s, 1H), 8.05 (s, 1H), 7.85 (d,
N-CygIQprqpyl -3H2- (cyel)oprdpﬂﬁleﬂwl) é-lﬂdlmktlﬁﬂa(rmqo)ﬂlp%r'alrﬂe Hearbonyl)-
2 éé Hb 34 (t, J = 2.0 Hz,
'°"°ZH) digygroi %q“'QPb'“‘G:%")g%meth' eqzgmige) 3. 05 - 2 97 (m
2.94 - 2.87 (m 1H), 2.61

MS: APCI(+ve) 527 (M+H)"

'H NMR DMSO-d 8.37 (d, J = 8.2 Hz, 1H), 8.14 (s, 1H), 7.76 (dd, J = 7.9, 1.5 Hz, 1H),
7.68 (s, 1H), 7.62 (s, 1H), 7.51 (dd, J = 8.2, 1.5 Hz, 1H), 7.42 (s, 1H), 7.38 (d, J = 8.2
Hz, 1H), 4.13 - 3.99 (m, 2H), 3.90 (d, J = 7.2 Hz, 2H), 3.00 - 2.92 (m, 2H), 2.88 - 2.80 (m,
1H), 2.38 - 2.29 (m, 1H), 2.23 (s, 3H), 2.13 (s, 6H), 1.74 (d, J = 12.3 Hz, 2H), 1.38 - 1.23
(m, 3H), 0.71-0.62 (m, 2H), 0.60 - 0.54 (m, 2H), 0.54 - 0.49 (m, 2H), 0.46 - 0.39 (m,
2H)

Example 46

N-Cyclopropyl-3-(2-(cyclopropylmethyI)-4-(4-(2-(dimethylamino)ethyl)piperazine-1-

carbonyl)-1-oxo0-1 s2-dihydroisoquinolin-6-yl)-4-methylbenzamide



-2.51 (m 2H), 2.33 (s,3H), 1.89- 1.78 (m 2H), 1.50-

1.33 (m 2H), 1.32- 1.26 (m 1H), 0.78 - 0.70 (m
WQ@Rk{og/122765 - 0.58 (m 2H) 10 Exanpl e 58 PCT/GB2008/001171

3- (4- (4- Ami nopi peri di ne-1-car bonyl ) -1-o0xo0-2-(pyridin-4

-yl methyl) -1, 2-

gi h)llgr;)i soqui nol i n-6-y1l) - I\l3c1ycl opr opyl-4- net hyl benzam

e [
[ 146- ( 5- Cyclopropylcarbannyl 2- nethyl phenyl ) - 1- oxo- 2-

pyri di n-4-yl met hyl -1, 2-
di hydr o-i soqui nol i ne- 4- caghon QLpg:{S;n 4-y1] - carba
l o N/w

mc aciq, tert>butyl es
2008/ 122X65PCTy GB2008/ 00

MS: APCI(+ve) 556 (M+H)*

'H NMR DMSO-ds 8.37 (d, J = 8.2 Hz, 1H), 8.15 (s, 1H), 7.76 (dd, J = 7.8, 1.9 Hz, 1H),
7.69 (d, J = 1.8 Hz, 1H), 7.61 (s, 1H), 7.52 (dd, J = 8.3, 1.7 Hz, 1H), 7.44 (d, J = 1.3 Hz,
1H), 7.38 (d, J = 7.9 Hz, 1H), 3.90 (d, J = 7.2 Hz, 2H), 3.51 (t, J = 4.6 Hz, 4H), 2.89 - 2.82
(m, 1H), 2.43 - 2.37 (m, 6H), 2.36 - 2.30 (m, 2H), 2.24 (s, 3H), 2.12 (s, 6H), 1.34-1.23
(m, 1H), 0.70 - 0.64 (m, 2H), 0.59 - 0.54 (m, 2H), 0.54 - 0.49 (m, 2H), 0.44- 0.39 (m,
2H)

Example 47
2-Benzy|-6-(5-(cycIopropylcarbamoyI)-2-methyIphenyI)-N-(2-(dimethyIamino)ethyi)-

1-ox0-1,2-dihydroisoquinoline-4-carboxamide

i) 2-Benzyl-6-bromo-1-oxo-1,2-dihydroisoquinoline-4-carboxylic acid, methyl ester
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The sub-title conmpound was prepared using the nethod

of Exanple 57 step i) and piperidin-4-yl-carbamc
wa@eood/12276€5 t - butyl ester. Ms: APCl (-ve) 634( M HCBGBR(08/001171

3- (4- (4- Ami nopi peri di ne-1-car bonyl ) -1-o0xo0-2-(pyridin-4

-yl methyl) -1, 2-

di hydr oi soqui nol i n-6-y1) - N13;2ycl opr opyl- 4- met hyl benzam

de 10The title conmpound was prepared as a solid by

usi ng the nmethod of Exanplg 57 step ii). M. APCl(-ve)

536(M H) 1H NVR DVBO-d6 8.84 (d, ) = 4.6 Hz, 2H), 8.46

(d, J = 3.8 Hz, 1H), 3 8 Hz, 1H), 7.83

-7.78 (m 2H), 7.71 = 8.3 Hz, 1H),
7.45 -7.41 (m 2H), Hz, 2H), 5.28
(s, 2H), 4.36-% 1 LY 5. 65 (m 1H),

3.09 - 2.95 (m 2H), 291 5 79 (m 2H), 2.27 (s, 3H),

1.12 (m 2H), 0.95 (dd, J

1.80 - 1.63 (m 2H), 23
0. 75~ o.(|365(m 2H), 0.58 - 0.53

= 6.5 1.2 Hz, 2H),
(m 2H). Exanple 59

A mmﬁaﬂa é’%ﬁ%ﬁ ofu@y ig%%l%'ofeyﬁ squg ﬁ)p(%lgr)rgkg%%nz‘kﬂérﬁing% P&LB |n(r?1eﬁ11anol

(20mik @aéjhé'ﬁfgdi ar r'eﬁlﬁbﬂfék ae hblﬁ}'s6Tb{e1ﬂeaéhé'FE\ﬁlQé/ torengaet éehallddume,
)S Br ono- 2- cycl opr opyl met hyl- 2H i soqui nol i n- 1- one Br

then Eﬁéhed with caetboifrie. Theubitig compnurrd wasl caltestet! Ly Tfilteatigh, \waghing
(bromomet h I%cyclopropane (0.8 nL) were stirred and

with 3eeianiffiledp-38@)-C for 4 hours. The mixture was al l owed to
cool then poured into water and extracted wth ethyl
acetate. The organic extracts were conbi ned dried and

MS: ﬁv@rqwea)tgegl/wm@lﬁm)r educed pressure. The residue was
triturated with ether and the sub-titled conpound
isolated by filtration (1.0q).

ii) 2-Benzyl-6-(5-(cyclopropylcarbamoyl)-2-methylphenyl)-1-oxo-1,2-

dihydroisoquinoline-4-carboxylic acid, methyl estt(e)r

A mixture of the product of step i) (0.37 g), N-cyclopropyl-4-methyl-3-(4,4,5,5-tetramethy!-
1,3,2-dioxaborolan-2-yl)benzamide (0.299) [prepared as described in US2005020590] and
potassium carbonate (0.27g) in degassed N,N-dimethylformamide (8 mL) was treated with
tetrakis(triphenylphosphine)palladium(0) (0.115 g) and the mixture heated at 80 °C under
nitrogen for 24 hours. The reaction mixture was concentrated to dryness and the crude
product purified (SiO, 2% methanol in dichloromethane as eluent) to give the sub-title

compound (0.44 g).:

MS: APCI(+ve) 467.6(M+H)*
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10 Ms: APCI (+ve) 277, 279 (MrH)+ ii)
6- Br ono- 2- cycl opr opyl net hyl- 1- oxo- 1, 2-di hydr o-i soqui no
wo oveAZ276ar bal dehyde WD 2008/ 122765PCT/ GB2008PODEGBZMS/001171
147 heated at 80 C overnight. The m xture was all owed
to cool then poured onto |c%/ water and stirred for
20 m nutes. The aqueous wasldéxtracted with et hyl
acet ate the organics were combined and evaporated

ce ressure. The residue was purified
i) 2{% yl- é'zg'zﬁvﬁﬂg&mﬂﬁa@am@t'h%meébﬂpaﬁeyloé ohexhie) to
duhygro:eoqmﬁomhm4rdatr$<ﬁcyﬁer£amind (0.4g). 5 1H NMR DVBO- d6
9.78 (s, 1H), 9.24 (s, 1H) 8. 28d J =8.7 Hz, 1H,

7.83 (s, 1H), 7.69 (dd, J 1H), 3.97 (d,
J =7.2 H, 2H), 1.36 - 0.67 (m
2H), 0.51 - Q.44

N- Cycl opro 3- (2 1-1-oxo-1,
2-di hydr o- |soquNnoI NP mde. 0 A

m xture of
N-cycl opropyl-4-neth gtir anet hyl -1, 3, 2-di
oxaborol an-2- yl)benzam de (O 47 g) [prepared as

A mixtersorfitteeprodnct dE220 50 Z0EDF) and 41 spdiofUgHraXfdeSSMMLY ih methanol
l€5)<"@§4 g t et r aki sét ri phenyl phosphi ne) pal | adi un(0)

(20 n'(

edrt 9088 bﬁwéanséfm llopgdsd cegl td rooBMen(pEeature.
for, 5 _hour reaction
The ek °Wé§tm‘£§%g slsa Winiar 0 e ttRtid 1rdl) nd Hweler oy
The wb@tlﬁitatéﬂﬂas%llét@ed B_Wﬂtré’ﬁcﬂﬁ%gl%d"ﬁ’ﬂ?w L ek 8fd 8?{%{ under vacuum to
magnesi um sul phate and evapor at ed e residue

afforgythei subdife csimpaynce(Qidghg with 1:1 ethyl acetate:
i sohexane) to give the sub-title conpound (0.2g). 20
M5: APCI (+ve) 401 (M+H) +

MS: APCI(+ve) 452(M+H)*

iv) 2-BenzyI-6-(5-(cyclopropylcarbamoyl)-z-methylphenyl)-N—(Z-

(dimethylamino)ethyl)-1-ox0-1,2-dihydroisoquinoline-4-carboxamide

To a mixture of the product of step iii) (0.48 g) and N,N-dimethylethane-1,2-diamine (0.17
mL) in THF (20 mL) was added N, N-diisopropylethylamine (0.56mL) followed by HATU
(0.60 g) and the reaction stirred at room temperature for 3 hours. The reaction mixture
was concentrated to dryness and the crude product purified by SiO, chromatography
(eluting with 90:10:0.1 dichloromethane:methanol:triethylamine). The fractions containing

product were concentrated to dryness and the residue triturated with acetonitrile to give



i5

20

i V)
N- Cycl opropyl- 3-(2-cycl opropyl net hyl -4-(4-nmet hyl 41, 41c

wo c@sapEss 1-yl met hyl ) - 1- PCT/GB2008/001171
0x0- 1, 2-di hydr o-i soqui nol i n- 6-y1] - 4- net hyl - benzami de.
148 The product of step iié (0.1 g) was dissolved in
di chl or onet hane (10 nl) anédP.- et hyl - 1, 4-di azepane
(0.062 nlL) added. The m xture was stirred at room
tenperature for 5 mnutes then sodi um

ri acet oxybaroh (0.16 g) was added. The m xture
thet't\f/ﬁa n%ﬁqg aaﬁ%ggégﬁg) and the solvent allowed to
evaporate. Methanol (5nL) was added and the sol ution
purified directly by HPLC to give the title conpound
MS: MI&@BE&M&D@) I\/S APCI (+ve) 499 ( M+H) + 1H
d = 8.2
H NMB Dl\ﬁp d67894~(q31 4”4)Hz ﬁHg(§34 @517.17@ %rﬂ gﬂ%ﬁ)ﬁ@f (d,J=56

Hz, 1%6’% 196 1%)37 géé% fl%) 7#@1:17.7 é‘éﬁzr(lé 1&6‘)”)@2&4?4)( 9‘:573(d ==8.3

Hz, 18D, 8;842 (d2J8-186m.z 1), 7. 6834 (R, 8M),(M34 46 (ra 59|) 524(4582H)
(m 2H), 6 - 2.42 (m 2H), 2.33 (s, 3H)),
3.36 { 8.28in, 2ﬂ)7z_891265 ((nn1219|)2 31(‘(28 =6.8 Hza2HmR. 2§N§ 30). 2010 (s,

6H). @7340(6% ggfﬂ)ngﬁgl—l)o 520( 53 2H), 0.51 -0.46 (m 2H),

Examples 48-53

The following compounds were prepared as solids according to the method of Example 18

step (iii) using the product of Example 47 step (iii) and the appropriate amine.

Example 48
2-Benzyl-6-(5-(cyclopropylcarbamoyl)-2-methylphenyl)-1-oxo-N-(2-(piperidin-1-
yl)ethyl)-1,2-dihydroisoquinoline-4-carboxamide

MS: APCl(+ve) 563 (M+H)"

'H NMR DMSO-ds 8.49 - 8.19 (m, 3H), 8.12-8.00 (m, 1H), 7.98 - 7.85 (m, 1H), 7.80 -
7.63 (m, 2H), 7.59 - 7.46 (m, 1H), 7.43 - 7.22 (m, 6H), 5.28 - 5.13 (m, 2H), 3.35 - 3.20
(m, 2H), 2.88 -2.74 (m, 1H), 2.49 -2.35 (m, 2H), 2.35-2.17 (m, 4H), 2.23 (s, 3H), 1.39
-1.16 (m, 6H), 0.70 - 0.57 (m, 2H), 0.57 - 0.44 (m, 2H)



15 Exanpl e 60
2-Benzyl-6-(5-(cycl opropyl car banoyl) - 3- f | uor o- 2- net hyl
W b@asg 176N ( 2- PCT/GB2008/001171

(di met hyl am no) et hyl ) - 1- oxo- 1, 2- di hydr oi soqui nol i ne- 4-

car boxam de WD 2008/ 122765PCT/ GB2008/ 001171 149 i)

2- Benzy1l- 6- br onp- 1- oxo- 1, 2138 hydr oi soqui nol i ne- 4- car bo

xylic acid O O OH To a solution of the product of

Exanple 47 step i) (0.65 g) in nethanol (10nL) was
Examptedd]l a 5M aqueous sol uti on of sodi um hydroxi de (3.53

m.) and the m xture stirred at 70 C for 52 hours. The
2-Beniz§ R6 {5 J(ey eRPréEsy1SaIT0) Carbadny1)-2appthykp ety 1-okadN-(2viy roofislin-

and acidified with acetic acid. The sub-title conpound
1-ylethid-1c2Hihydreigogyinpline-dnarbexqoidgs g) . 1H NVR DVSO- d6

13.05 (s, 1H), 9.06 (d, J = 1.9 Hz, 1H), 8.59 (s, 1H

8.20 (d, J =8.7 Hz, 1H), 7.754(dd, J =8.7, 1.9 Hz,

7H)y, 7.39 - 7.23 (m 5H), 5. 30( 2H). 10 ii)

2- Benzyl- 6- bromp- N-(2- (din )-1-oxo-1, 2-
O N
i

dihydroisoquino'ine-4- ci uspensi on of
t he product of_S8tep-li r onet hane

(10 nmL) cont

MS: APCI(+ve) 549(M+H)*

H NMR DMSO-ds 9.56 (s, 1H), 8.63 (t, J = 5.8 Hz, 1H), 8.43 (d, J = 4.4 Hz, 1H), 8.33 (d,

J=8.2Hz, 1H), 8.21 (d, J = 1.5 Hz, 1H), 8.06 (s, 1H), 7.77 (dd, J = 7.9, 1.8 Hz, 1H), 7.71

(d, J = 1.8 Hz, 1H), 7.58 (dd, J = 8.3, 1.7 Hz, 1H), 7.41 - 7.26 (m, 4H), 5.23 (s, 2H), 3.62
0 -3.50 (m, 4H), 3.07 -2.99 (m, 2H), 3.03 (m, 2H), 2.97 (s, 2H), 2.82 (octet, J = 4.0 Hz,

1H), 2.25 (s, 3H), 1.98 (m, 2H), 1.82 (m, 2H), 0.66 (dd, J = 6.9, 2.3 Hz, 2H), 0.52 (m, 2H)

Example 50
2-Benzyl-6-{5-[(cyclopropylamino)carbonyl]-2-methylphenyl}-N-(1 -methylpiperidin-

15 4-yl)-1-oxo-1,2-dihydroisoquinoline-4-carboxamide

MS: APCI(+ve) 549(M+H)*
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151 drop of DMF, was added oxalyl chloride (0.3 nlL)

and the mxture stirred at roomtenperature for 16
whowsa227¢he reacti on was cooled in an ice bat hpemndB2008/001171

treated with N, Ndiisopropylethylamne (1 nL) foll owed

by N, N-di net hyl et hyl enedi am ge (0.5 nL). After

stirring at roomterrperaturlé for 15 mnutes, the

reaction mxture was purified (Si 02, elution gradient

7 to 10% net hanol in dichloronethane) to give the

R R ot o g PG e 2 ey BBy 9= 77 b

1H), 828/(430= (108, 1 H)| ¥ B4 (s, 1H), 7.77 (dd, J = 7.9, 1.8 Hz, 1H), 7.70 (cij,J= 1.8
2- Benzy1l- 6- (5- (cycl opropyl car banpoy1) - 3-f1 uor 0-2-" et hyl|
Hz, 1bhef @b Yddu/(28.2, 1.8 Hz, 1H), 7.42 - 7.31 (m, 4H), 5.22 (s, 2H), 3.66 (m, 1H),
di et hyl.am no [ )-21-0x0-1, 2-di hydroi soqui nol i ne- 4-
297 {5, B aedh 2575, WRa LB i iR a0, 22 ol 31, Ei 1
3H), NoBYC /P PBYR- 3rf Luer @- 4= T8t -n ( 51 y
) e oL O et (g BT R
0.65 &s, 2H¢)s 0r53la Hzp2MY 06110173], the product of step ii)
(0.09 g) and potassium carbonate (0.06 g) in DVF (5
nm.) under 10nitrogen, was added
Exantqﬁlgrsqki s(tri phenyl phosphi ne) pal | adi un{0) (0.02 g) and
the 'm xture stirred at 80 C for 16 hours. The reaction

-Befizyit i d
R R e Rk R R S T

(dimefihy Fintinojrrohylird :oxvet, Rattiny droisoiqaitvlinad-esboxagidy HPLC.
The fractions containing product were concentrated to
dryness and the residue crystallised fromacetonitrile
to afford the title conpound a$ a 15solid (0.04 g).

MS: APCI(+ve) 537(M+H)*

"H NMR DMSO-ds 9.39 (s, 1H), 8.55 (t, J = 5.6 Hz, 1H), 8.43 (d, J = 4.4 Hz, 1H), 8.32 (d,
J=8.5Hz, 1H), 8.13 (d, J = 1.5 Hz, 1H), 8.02 (s, 1H), 7.78 (dd, J = 7.9, 2.1 Hz, 2H), 7.71
(d, J = 1.5 Hz, 1H), 7.57 (dd, J = 8.2, 1.8 Hz, 1H), 7.40 (d, J = 7.9 Hz, 1H), 7.37 - 7.25 (m,
3H), 5.22 (s, 2H), 3.29 (m, 2H), 3.08 (m. 2H), 2.82 (quintet, J = 3.7 Hz, 1H), 2.73 (s, 6H),
2.25 (s, 3H), 1.85 (t, J = 7.8 Hz, 2H), 0.66 (td, J = 7.0, 4.8 Hz, 2H), 0.53 (m, 2H)

Example 52
3-(2-Benzyl-4-{[4-(2-hydroxyethyl)piperazin-1 ~ylJcarbonyl}-1-oxo-1,2-
dihydroisoquinolin-6-yl)-N-cyclopropyl-4-methylbenzamide



205.24 (s, 2H), 3.40 - 3.26 (m 2H), 2.89 - 2.82 (m

1H), 2.43 (t, J =6.2 Hz, 2H), 2.16 (s, 3H), 2.14 (s,
WwW®R{)og/122768 - 0.65 (m 2H), 0.60 - 0.52 (m 2H)PCExE2PLO01171

61 WO 2008/ 122765PCT/ GB2008/ 001171 151

3-(2-Benzyl- 1- oxo-4-(pyrrolidin-1-ylnmethyl)-1,2-dihydr

oi soqui nol i n-6-y1l) - hbyclopﬂéﬁyl 4- nethylbenzanlde

i)

3-(2-Benzyl-4-fornyl-1-oxo-1, 2-di hydroi soqui nolin-6-yl

)-N-cycl oProPyl-4- 5 nethyl bezam de 0 DI\/F (5 m) was

ropyl 4- nEtH I -
added i n one port ure heated at 80 C
for 6 hours he to cool then

poured onto ice and stirred for |10 nutes Thi s was
then extracted with ethyl acetat ganlcs wer e
conbi ned and evapor ated under reduced p essure. The
resi due was purlfled (Si 02, 1:1 isohexanerethyl

MS-?@@E?“%&@%@4 ve the sub titled conpound (0.15g).

437 (MrH) + i)
H NBIR(BvBendyela 1 0029‘1'414 yhGPlel i Lh d
0|squ|nd¥¥ % ¢§bﬁ§855%§ ﬁi%zgﬁﬁgbbnig%m(i
J=1.8 Hz, 1H), 7.56 (dd, J 8 3, 1.7 Hz, 1H), 7.40 (m, 2H), 7.36 - 7.24 (m, 4H), 5.21 (s,
2H), 4.37 (t, J = 5.4 Hz, 1H), 3.45 (q, J = 5.7 Hz, 2H), 2.97 (s, 1H), 2.81 (quintet, J = 3.6
Hz, 1H), 2.54 - 2.44 (m, 8H), 2.35 (t, J = 6.2 Hz, 2H), 2.23 (s, 3H), 0.65 (td, J = 6.9, 4.8

Hz, 2H), 0.51 (m, 2H)

Example 53

(R)-3-(4-(3-Aminopyrrolidine-1-carbonyl)-2-benzyl-1-oxo-1 ,2-dihydroisoquinolin-6-
yl)-N-cyclopropyl-4-methylbenzamide

MS: APCI(+ve) 520 (M+H)*

'H NMR DMSO-dg 8.43 (d, J = 2.6 Hz, TH), 8.36 (d, J = 8.7 Hz, 1H), 7.90 (d, J = 10.5 Hz,
1H), 7.78 (d, J = 7.9 Hz, 1H), 7.70 (s, 1H), 7.59 - 7.55 (m, 2H), 7.41 (d, J = 7.9 Hz, 1H),
7.38 - 7.34 (m, 4H), 7.30 (q, J = 4.1 Hz, 1H), 5.24 (s, 2H), 3.68 - 3.32 (m, 3H), 3.23 -

2.98 (m, 1H), 2.88 -2.80 (m, 1H), 2.25 (s, 3H), 1.99- 1.84 (m, 1H), 1.66 - 1.53 (m, 2H),
0.71-0.65 (m, 2H), 0.58 - 0.53 (m, 2H).



3-(2-Benzyl-4-fornyl-1-oxo-1, 2-di hydroi soqui nolin-6-yl
) - N-cycl opropyl- 4- net hyl benzam de (0.13 g) was
wale@sabaredl i n di chl oronet hane (10 nlL). Pyrrol i BCTY6B2008/001171
(0.064 g) was then added and the mi xture stirred for
10 m nutes before addi ng s&%: um tri acet oxybor ohydri de
5(0.25g). The m xture was rred at room tenperature
overni ght. The volatiles were renoved under reduced
pressure and the residue purified (Si02, eluting with
Examplg okt hanol in dichl oromethane) to give the title
2 ﬁalrgl IrYSth A-(pyerolidfir1-
NCy&W@ nﬁéth?ll §Q4|Jo§io (g@ ( Jyﬂﬁﬂ (b\lﬁz, - 2
V')P'P@ad"ne tegripm)-1, 14yhvd7°§@qt'aw ﬂﬂvlib@ziqw'dem 7.80
(d, J =1.8 Hz, 1H), 7.77 (s, 1H), 7.58 (s, 1H), 7.55
(dd, J =8.2, 1.5 Hz, 1H), 7.43 (d, J = 7.7 Hz, 1H),
7.37 - 7.25 (m 5H), 5.22 (s, 28, 3.68 (s, 2H), 2.91
0

-2.80 (m 1H), 2.52 - | 3H), 1.72
- 1.62 (m 4H),00.71 - 0. RO N0.50 (m
2H) 15 e B2

3-(4-(1,4"-Bipt 7z Yy opy! net hy

1) - 1ox012H

di hydr oi soqui nol i Mg -N-cy <4- met hyl benzam
de WD 2008/ 122765PCT/ GB2008/ @Oll? 153] N The title
compound was prepared as a solid b the nmet hod of

Exanpl e 59 step iv) using product of npl'e {9 ste
iii) and 1,4 - blplperldlne 5 Ms: APCI(+v 53(!\/& +
10 1H NMR CDCI 3 8.50 (d, J = 8.2 Hz, . (s,

i) 6- Bgo%\%}-_é-g)(g-%-(ﬁy;d%%‘r%gnétgq’n 172 8%§0|ié§ﬂln9FR%% cga‘il ?_kal

meth§l &xef s, 1H), 3. 90(d,

O

N X

Br //\O\l
T

A mixture of the product of Example 37 step ii) (0.78 g) and pyridin-4-ylmethanamine
(0.298 g) in methanol (5 mL) was heated at reflux for 24 hours. The reaction was
concentrated to dryness and the crude product triturated with acetonitrile before being

purified (SiOz, 5% methanol in dichloromethane as eluent) to give the sub-title compound

(0.70 g).

MS: APCl(+ve) 372/374(M+H)"

ii) 6-(5-(Cyclopropylcarbamoyl)-2-methylphenyl)-1-oxo-2-(pyridin-4-ylmethyl)-1,2-

dihydroisoquinoline-4-carboxylic acid, methyl ester
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J =6.9 Hz, 2H), 3.52 - 3.46 (m 3H), 3.03 - 2.90 (m
3H), 2.52 - 2.44 (m 3H), 2.34 (s, 3H), 2.28 - 2.19

w@ m008H2762. 00- 1.92 (m 2H), 1.82- 1.72 (m 3H)PCLGB1008/001171
1.39 (m 6H, 1.32- 1.17 (m 3H), 0.89 - 0.85 (m 2H),
0.65 - 0.58 (m 3H), 0.45 - 0.41 (m 2H Exanple 63
(S)-NCycl opropyl- 3-(2-(cy]cq9opr opyl net hyl ) - 44( 3- net hyl
pi perazi n-1-yQOret hyl ) - 1-
0x0- 1, 2-di hydr oi soqui nol i n-6-y1)-4- et hyl benzamnm de 15
154 The product of Exanple 59 stgp iii) (0.25 9g),

(S) - 2- net hyl pi per azi ne- 1- cay oxy Cc ert-butyl
ester (0. g) @nd sodi umA cet oxXybor nde (0.40
g) were ﬁr\red [ ane |(20 upder
nitrogen for g ¢ ) and

di chl or onet hape (20 ere then jadded and the
or gani cs separ at ed. e~Qr gani cs#were evapor at ed
5under reduced pressure. The r@si dé¢ was dissolved in
met hanol (5nL) and 4M HCl in 1, 4- di oxane (2ni) added.
The m xture was stirred overni ght at roomtenperature.

A mixihe o bleairodiues ofiterei) (@ may, G‘d-cymmbpwx'alema’thwbm 4 ﬁdi-tetramethyl-

residue purified by HPLC to give the title conpou'gg
1,3 2ﬂlos<@b¢rala(162 wbegramidg N 56ApTRId-peipssiwy cemrppie (P12 1R

3 (d, J = 8.2 Hz,
degas[fsgs% gl- %alfcgrg'laml(ie %145 %L)diﬁ t}é_%e%gltﬁ 7( 76 (m 2H),
tetrak?s(@ighér@gaho%pmn%)palaladlurﬁ(ob"@ 2@@9 andﬁhé?mﬁt&re Hddted 4t 863 ghder

oH), 3.49 (d, J
nltrogen I6r. B Hrdm,rs ]]}H)e resctith n@xt,ure]was Q@CEnﬂFEted 1¢-|;lrynessa®dth2 residue

purifiqd_n%ﬁO(, §’% mq}hanfl_ ig gilc_hlo}c_)rggth}é%? ay gbu’enti gﬁ_glge téen%qbstli:c?e(c&mpound
0.70 l)-l) 1.31 - 1.21 (m 1H), 0.88 (d, J = 6.4 Hz, 3H),
©. #71 - 0.65 (m 2H), 0.58 - 0.53 (m 2H), 0.51 - 0.46

(m 2H), 0.43 - 0.39 (m 2H) Exanple 64

MS: APCl(+ve) 468 (M-+H)"

iii) 6-(5-(Cyclopropylcarbamoyl)-2-methylphenyl)-1 -0x0-2-(pyridin-4-ylmethyl)-1,2-

dihydroisoquinoline-4-carboxylic acid

To a mixture of the product of step ii) (0.7 g) in methanol (15 mL) was added a 5M
aqueous solution of sodium hydroxide (1.8 mL) and the reaction heated at 50 °C for 6
hours. The reaction mixture was allowed to cool to room temperature and then treated
with water (20mL). The precipitate was collected by filtration, washed with water and dried

to give the sub-title compound (0.52 g).

MS: APCI(+ve) 454(M+H)"*
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N- Cycl opropyl- 3-(2-(cycl opropyl net hyl ) -4-( (et hyl ( 2-
20( et hyl am no) et hyl ) am no) net hyl ) - 1- oxo- 1, 2- di hydroi s
woouwsned7sh- 6- y1) - 4- net hyl benzam de WO PCT/GB2008/001171
2008/ 122765PCT/ GB2008/ 001171 155 The title conpound
was prepared as a solid b%/ t he nethod of Exanple 59
step iv) using product of A@(anpl e 59 step iii) and
Al, N2- di net hyl et hane- 1, 2-di am ne. MS: APCI (+ve) 473
(MtH) + 51H NVR DVsO-d6 8.43 (d, J = 4.1 Hz, 1H), 8.32
(d, J =8.5 H, 1H), 7.91 (d, J = 1.5 Hz, 1H), 7.78
(dd, J =7.9, 1.8 Hz, 1H), 7.75 (d, J = 1.8 Hz, 1H),
; Y - 6
iv) N C?cl%%rop_ﬁ 644181ef_||{zpl 3g(bl'boxo 2- g%r{di’n 4%(lmeﬁ12ﬁ) -4474- (pyﬁollld?nn?
yl)plpellld)ne '2—céﬂom1&])4132-(dlhyd¢bl)soqﬁuﬂﬁln(&-yl)l&n)z,anﬂde4 (s, 3H),
7 (s, 3H, 1.31 - 1.23 (m 1H), 0.71 -0.65 (m 2H),
058- 0.53 (m 2H), 0.51 - 0463(m 2H), 0.44 - 0.39
(m 2H) 10 Exanple 65

met hod of BExanpl
59 step iii) and &Y

2 Rj m ne. MS:
APCl (+ve) 499 (MH) +

To a mixture of the product of step iii) (0.1 g), 4-(N-pyrrolidin-1-yl)piperidine (0.037 g) and
N, N-diisopropylethylamine (0.25mL) in tetrahydrofuran (10 mL) was added HATU (0.17 g)
and then stirred at room temperature for 3 hours. The reaction mixture was then
concentrated to dryness and the crude product purified by HPLC to afford the title

compound as a solid (0.07 g).

MS: APCI(+ve) 564(M+H)*

H NMR DMSO-d¢ 8.54 (d, J = 5.8 Hz, 2H), 8.45 (d, J = 4.0 Hz, 1H), 8.36 (d, J = 8.3 Hz,
1H), 7.83 (s, 1H), 7.80 (dd, J = 8.1, 1.5 Hz, 1H), 7.70 (s, 1H), 7.59 (dd, J = 8.3, 1.3 Hz,
1H), 7.45 - 7.39 (m, 2H), 7.28 (d, J = 5.8 Hz, 2H), 5.28 (s, 2H), 4.31 - 4.18 (m, 1H), 3.74
-3.61 (m, 1H), 3.12 - 3.00 (m, 2H), 2.90 - 2.80 (m, 1H), 2.47 - 2.40 (m, 4H), 2.25 (s,
3H), 2.23 - 2.16 (m, 1H), 1.91- 1.70 (m, 2H), 1.68 - 1.58 (m, 4H), 1.44 - 1.29 (m, 2H),
0.72 - 0.63 (m, 2H), 0.59 - 0.52 (m, 2H) .

Examples 55-56

The following compounds were prepared as solids according to the method of Example 18

step (iii) using the product of Example 54 step (i) and the appropriate amine.

Example 55
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201H NWR DMSO- d6 8.42 (d, J = 4.1 Hz, 1H), 8.32 (d, J
= 8.2 Hz, 1H), 7.90 (d, J = 1.5 Hz, 1H), 7.80- 7.75
W@ 2008228765 7. 53-7.48 (m 2H), 7.43 (d, J = 7.7 Per/GBR{)08/001171
3.84 (d, J = 6.9 Hz, 2H) .90380(m 2H), 2.89 -
2.82 (m 1H), 2.68 - 1g1 2.44 - 2.37 (m
1H), WD 2008/ 122765PCT/ 08/ 001171 156 2.31 (s,
3H), 2.09 (s, 3H), 1.88 - 1.76 (m 5H) 1.32 - 1.22
(m3H) 0.71 - 0.66 (m 2H), 0.58 - 53(m2H)
51 - 0.46 (m
6-(5- (@mlen(qnwlwﬂowasw rmama('&he;ﬂyﬁrhéﬂéﬂhy' ’!‘Fq %ﬁ%fﬂ%‘ﬁ'ﬂ%ﬂ" 1-
- - -1,2-dihydroiso umol|ne-4-carboxamlde
X0 zgﬁkbg&‘o?éggﬁtrngl I n- 6yy1) N(-]cycl opr opyl - 4- met hyl benzam
de NH 2 The title conpound was prepared as a solid by
the nmet hod of Exanpl e 63 using pQoduct of Exanple 59
step iii) and piperidin-4-yl- ' [

ester. M5 APCl (gve) 485 (M

(d, J = 4/4 Hz,

d, J =

1H), 753(ddNJ:

7.44 - 45 (m J ;2Hz 2H) '3.48
(s,2H) 289-28 H, G782N"2.76 (m 2H),
2.56 - 2.51 (m 1H), 2.35 (s, 3H), p. 1.91 (m
2H), 1.68 - 1.61 (m 2H), 1.30 - 1H), 1.21 -
1.08 (m 2H), 0.71 - 0.65 (m 2H) 0.54 (m
2H), 0.51 - 0.45 (m 2H), 0.44 - 2H) 20

Exanpl e 67
N- Cycl opropyl-3-(2-(cycl opropyl net hL/I )-44(2-(di net hyl a

MS: A&FQ%%%“W&BO? ggtqzlylnzjl |1n 6-y1) - 4- met hyl benzam de WO
' NMR P82, B Ha PB209810DMA By, 8.45 (d, J = 4.2 Hz, 1H), 8.37 (d, J=8.3
Hz, 1H), 7.83 - 7.77 (m, 2H), 7.69 (s, 1H), 7.60 (dd, J = 8.3, 1.3 Hz, 1H), 7.42 (d, J = 8.1
Hz, 1H), 7.38 (s, 1H), 7.27 (d, J = 6.0 Hz, 2H), 5.26 (s, 2H), 4.31 (s, 1H), 2.86 (s, 3H),
2.85-2.78 (m, 1H), 2.78 - 2.61 (m, 2H), 2.24 (s, 3H), 2.16 - 2.02 (m, 2H), 2.07 - 2.02
(m, 3H), 1.87 - 1.71 (m, 2H), 1.61 - 1.47 (m, 2H), 0.71 - 0.65 (m, 2H), 0.58 - 0.51 (m,
2H)

Example 56

N-Cyclopropyl-3-(4-(4-(dimethylamino)piperidine-1-carbonyl)-1-oxo-2-(pyridin-4-
ylmethyl)-1,2-dihydroisoquinolin-6-yl)-4-methylbenzamide
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157 N The title conmpound was prepared as a solid by
the nmet hod of Exanple 59 step iv) using product of
waEx@spte6e$9 step iii) and PCT/GB2008/001171

N1, N1-di met hyl et hane- 1, 2-diam ne. 5 MS: APCl (+ve) 473
(MtH) + 1FI NWVR DVMSO-d6 8.43 (d, J = 4.1 Hz, 1H), 8.33
(d, J = 13.3 Hz, 1H), 7.8744, J = 4.9 Hz, 1H), 7.78
(dd, J =7.9, 1.8 Hz, 1H), 7.75 (d, J = 1.8 Hz, 1H

7.52 - 7.50 (m 1H), 7.50 (s, 11-1), 7.42 (d, J = 8.2

1 85 (d, J = 6.9 Hz, 2H), 3.80 (s, 2H), 2.89
MS:‘\%(”S’Q?@@MIE&, 2.62 (t, J = 6.4 Hz, 2H), 2.32 - 2.27
. Sy = , J =4 ), 3234 (@, J = 8.3
MDD 50§ 541 s 30 i 2Py S 1
Hz, 11;\1% Qa&le(s( rrH),Zzlﬂ?% (coéjzw.g rla $B),(7rm|'0 (ﬂk?] =|E|>®21p1( 13-1)28.60 (dd, J = 8.3,
cl opropyl-3-(2-(cycl opropyl net hyl ) -4- -
1.3 H%dﬁ%;ef-ﬁﬁ 3 3rﬁv9r{6),e1§fﬂ9y§)2ér€é,t ?ﬁ)‘éﬁ%r?&)n%éﬂﬁ)éé)a 66138 (.
| hydr ai.soqui, nol Ln- 6-%1) - 45 .1 NZaT
14, S5 36 3Pt 608 B T V12288 2hieor augogp 2106
68 (&7 AP, P38 - 1 41pr oh delsaden, (£HQ 6B 70 5Meh,e2H
oH). f????gg (iﬁlh %Pbﬁ?grg)rgeof(ﬂgnem(lo m.). Sodi u)?n 26828
tri acet oxyborohydride (0.067 g) was then added and the
m xture stirred at roomtenperature for 12 hours. The
Examflé 871 | es were renmoved under reduced pressure and the
residue purified by HPLC to give the title conpound as

a solid 5(0.035g). Ms: APCl (+ve) 487 (MrH) + 1H NVR
6-(5-Cylopwpys:atBamndyl-2-methylphenyl) i-pxo-g-pyridin 4-yimethyl-4,2-; |

dihydlrtl)-i‘sogﬁigzlilges-’tt-clambxyzicsga%ic_l p{%o%riginzﬁ-ySa%idzem ’

i) 4-{[6-(5-Cyclopropylcarbamoyl-2-methyl-phenyl)-1-oxo-2-pyridin-4-ylmethyl-1,2-
dihydro-isoquinoline-4-carbonyl]-amino}-piperidine-1-carboxylic acid tert-butyl

ester
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(s,2H), 2.90 2.12 (s,3H), 7.52 - 7.46 (m 2H), - 2.80

(m1lH), 2.48 1.97 (s,6H), 1.30- 1.21 7.42 (d, J =7.9
woi2008428765 3. 86 (d, J = 7.1 Hz, 2H), 3.52 - 2.4PCT/GB2008/001171

2H), 2.33 (t, J = 3.3 Hz, 2H), 2.28 (s, 3H), (m1H,

0.72 - 0.64 (m 2H), 0.58 - 0.52 (m 2H), 0.51 - 0.45

(m 2H), 0.44 - 0.39 (m 2H? Exanple 69

15N- Cycl opropyl- 3-(2-(cycl opropyl nethyl )-4-((4-(di meth

yl am no) Pi Peri di n-1-1/ 1) net hyl) -

1- oxo-1, 2-di hydr oi soqui nol i n-6-y

The product of Exanple 66

(0.15 nmL) were <P 20di
Sodi um t r&:\gt oxlybor ghydrijde
and the m xtURe | 3

- 4- et hyl benzam de

residue purified b
a solid (39nmg). Ms: APCI (+ve) 159 1H NWR
DVSO-d6 8.43 (d, J = 4.1 Hz, 1H), 8,33 (d, J = 8.5 Hz,
1H), 7.94 (d, J = 1.5 Hz,

To a mixture of the product of Example 54 step iii) (0.1 g), 4-amino-N-boc-piperadine
(0.05g ) and N,N-diisopropylethylamine (0.25 mL) in tetrahydrofuran (10 mL) was added
HATU (0.16 g) and the mixture stirred at room temperature for 3 hours. The reaction
mixture was then concentrated to dryness and the crude product purified HPLC to give the

sub-title compound (0.09 g).
MS: APCI(-ve) 634(M-H)

ii) 6-(5-Cyclopropylcarbamoyl-2-methyl-phenyl)-1-oxo-2-pyridin-4-ylmethyl-1,2-

dihydro-isoquinoline-4-carboxylic acid piperidin-4-ylamide

N
H

To a solution of the product of step i) (0.1 g) in dichloromethane (9 mL) was added

trifluoroacetic acid (1 mL) and the mixture stirred at room temperature for 1 hour. The
reaction was basified by the addition of 0.88 ammonia and washed with water. The
organics were dried over magnesium sulphate, filtered and concentrated to dryness to

yield the title compound as a solid (0.08 g).



1H), 7.80 - 7.75 (m2H), 7.52 (dd, J = 8.2, 1.5 Hz,

1H), 7.45 (s,1H), 7.44 (d, J = 7.7 Hz, 1H), 3.85 (d,
wda2008/12263z, 2H), 3.49 (s,2H), 2.93 - 2.81 (m PGMEB2008/001171

2.35 (s, 3H), 2.35 (s, ©6H), 2.06- 1.98 (m1H), 1.96-

1.86 (m 2H), 1.72- 1.65 (gﬂ42|—l), 1.34- 1.22 (m 3H),

50.71 - 0.64 (m 2H), 0.5

MS: APCI(-ve) 536 (M-H)"

'H NMR DMSO-ds 8.60 (dd, J = 3.9, 1.8 Hz, 2H), 8.50 (s, 1H), 8.40 - 8.34 (m, 1H), 8.38

(dd, J = 8.0, 2.0 Hz, 1H), 8.16 (s, 1H), 8.05 (s, 1H), 7.85 (d, J = 7.7 Hz, 1H), 7.79 (s,
s 1H), 7.64 (d, J = 7.9 Hz, 1H), 7.49 (d, J = 7.9 Hz, 1H), 7.34 (t, J = 2.0 Hz, 2H), 5.33 (s,

2H), 3.92 - 3.78 (m, 1H), 3.05 - 2.97 (m, 2H), 2.94 - 2.87 (m, 1H), 2.61 - 2.51 (m, 2H),

233 (s, 3H), 1.89 - 1.78 (m, 2H), 1.50 - 1.33 (m, 2H), 1.32 - 1.26 (m, 1H), 0.78 - 0.70

(m, 2H), 0.65 - 0.58 (m, 2H)

10 Example 58
3-(4-(4-Aminopiperidine-1-carbonyl)-1-oxo0-2-(pyridin-4-ylmethy!)-1,2-
dihydroisoquinolin-6-yl)-N-cyclopropyl-4-methylbenzamide

15 i) [1-[6-(5-Cyclopropylcarbamoyl-2-methyl-phenyl)-1-oxo-2-pyridin-4-yimethyl-1,2-

dihydro-isoquinoline-4-carbonyl]-piperidin-4-yl]-carbamic acid, tert-butyl ester
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- 054 (m 2H), 0.51 - 0.45 (m 2H), 0.44 - 0.39 (m
2H) Exanple 70
wOR@gabops opyl- 3- (2- cycl opropyl net hyl- 441, 41cl peweparsbo1171
-yl met hyl - 1- oxo- 1, 2-
di hydr o-i soqui nol i n-6-y1)-4- et hyl - benzam de The
title conpound was prepar elfas a solid by the nethod
of Exanple 59 step iv) using product of Exanple 59
step iii) and 1, 4-diazepane. Ms5: APCl (+ve) 485 gMH_,Q +.
The subfleNMRIEIMBO- Wes Prapereq) using=the mefitpd” qf f=xamplgoSY tep; i) and
piperi?n&—%ﬁ%anﬁ&%cid?t@%u@ﬂestér.: 1.3 Hz, 1H), 7.80 - 7.75
m , (.52 (dd, J=28.2, 1.5 Hz, 1H), 7.48 (s,1H),
7.43 (d, J =7.9 Hz, 1H), 3.85 (d, J = 7.2 Hz, 2H),
MSZA%S?@V&)SG34§\WDH)- 2.88 - 2.82 (m1H), 2.78 (t, J = 6.2 Hz,
, 2.72 -"2.65 (m 4H), 2.62 - 2.58 (m 2H), 2.33
(s, 3H, 1.66 - 1.59 (m 2H),
ii) 3-(4~(4-Aminopiperidine-1-carbonyl)-1-oxo-2-(pyridin-4-yimethyl)-1,2-

dihydroisoquinolin-6-yl)-N-cyclopropyl-4-methylbenzamide

The title compound was prepared as a solid by using the method of Example 57 step ii).

MS: APCI(-ve) 536(M-H)"

H NMR DMSO-ds 8.54 (d, J = 4.6 Hz, 2H), 8.46 (d, J = 3.8 Hz, 1H), 8.36 (d, J = 8.3 Hz,
1H), 7.83 - 7.78 (m, 2H), 7.71 (s, 1H), 7.61 (d, J = 8.3 Hz, 1H), 7.45 - 7.41 (m, 2H), 7.28
(d, J = 4.8 Hz, 2H), 5.28 (s, 2H), 4.36 - 4.25 (m, 1H), 3.75 - 3.65 (m, 1H), 3.09 - 2.95 (m,
2H), 2.91 - 2.79 (m, 2H), 2.27 (s, 3H), 1.80 - 1.63 (m, 2H), 1.26 - 1.12 (m, 2H), 0.95 (dd,
J=6.5,1.2 Hz, 2H), 0.72 - 0.85 (m, 2H), 0.58 - 0.53 (m, 2H).

Example 59
N-Cyclopropyl-3-[2-cyclopropylmethyl-4-(4-methyl-[1,4]diazepan-1-ylmethyl)-1-oxo-
1,2-dihydro-isoquinolin-6-yl]-4-methyl-benzamide
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1.30 - 1.22 (m1lH, 0.71 -0.65 (m 2H), 0.58 - 0.53

(m 2H), 0.50 - 0.45 (m 2H), 0.43 - 0.39 (m 20 2H)
wEz@spkE6y 1 PCT/GB2008/001171

N- Cycl opropyl- 3-(2-(cycl opropyl net hyl ) - 4- ((3- (di met hyl

am no) pr oPyl am no) net hyl ) -

1- oxo- 1, 2-di hydr oi soqui noll - 6- y1) - 4- nmet hyl benzam de

160 The title compound was prepared as a solid by the

nmet hod of Exanple 59 step iv) using product of Exanple

59 step iii) and NI, NLl-di net hyl prpane- 1, 3-di am ne.

=
2

N

\

i) 6-Bromo-2-cyclopropylmethyl-2H-isoquinolin-1-one

O

NNy
Br =

Cesium carbonate (2.62 g), intermediate 1 (1.5 g) and (bromomethyl)cyclopropane (0.8
mL) were stirred and heated at 50 °C for 4 hours. The mixture was allowed to cool then
poured into water and extracted with ethyl acetate. The organic extracts were combined
dried and evaporated under reduced pressure. The residue was triturated with ether and

the sub-titled compound isolated by filtration (1.0g).

MS: APCl(+ve) 277, 279 (M+H)"

ii) 6-Bromo-2-cyclopropylmethyl-1-oxo-1,2-dihydro-isoquinoline-4-carbaldehyde

0

AV,
Br =

=
O

DMF (10 mL) was cooled in an ice bath and phosphorus oxychloride (0.40 mL) was added
over 20 seconds. The solution was stirred for 10 minutes at room temperature and then

the product of step i) (0.6 g) in DMF (2mL) was added over 5 minutes. The mixture was
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MBS: APCI (+ve) 487 (MrH) + 1H NVMR DVSO-d6 8.42 (d, J =

1 1H), 8.33 (d, J = 8.2 Hz, 1H), 7.87 (d, J =
2®8Hixz76dH), 7.78 (dd, J = 7.8, 1.9 Hz, 1H), FCTEBR@s/001171
= Hz, 1H), 7.50(dd J =8.3, 1.7 Hz, 1H), 7.48

, 7.42 (d, J .9 Hz, 1H), 3.85 (d, J = 7.2

, 3.77 (s, 2%0, 2 sl 2.82 (m 1H), 2.57 (t, J

Hz, 2H), 230(s 3H), 2.17 (t, J = 7.2 Hz, 2H),
152(qU|ntet J =1t07.0 Hz, 2H), 1.30- 1.21 (m 1H),

heategrﬂz %QH)Q O\t?rr&g}wt %Eg wq%rﬁ]waf@cﬁoa Eﬁn}xz im%l_%ougd ont? 1c%§é(vater
and sN‘r% far 98 MARY s SrieZadueyGd RRE e iR ik dthfrdcdtdde 'thé( drganiés

1, 4-di azepan- 1-
were &&’yibl)wa@bhgt leyagdorated uhd@-rddimedressoigaiThel resid s was pdrifiedt(RiO:,
yl benzam de 161 The title conpound was pre ared as a
eluting withd : b gthyhecelateirehexneioghst @e@glbgttlgﬁomppun 14
product of Exanple 59 step iii) and
2-(1, 4-di azepan- 1-yl )et hanol . Ms: APCl (+ve) 529 (M+H) +
H Nl\ﬁﬂ*ﬂ)l\h@@o@“@%@@ ﬂ-|)89é3 (éd1H)J 8'284(d4J H$ 77P4hl) 1H)85§|)% (édﬂH)] 7.69
- (m
(dd, J(=e|86,]1©|&5|—|){2392lfd) -WZHZ(EH) ]HG 17213n(dH);0E37067 (m
Hz, 1 4.24 (t, J =7.1 Hz, 1H), 3.85 (d, J = 6.9
2H),%1-9%(%%i (s, 2H), 3.43 - 3.38 (m 2H), 2.88- 2.82
(m 1H), 2.68 - 2.56 (m 8H), 2.50 - 2.44 (m 2H),
2.32 (s, 3H, 1.71 - 1.61 (m 2H), 1.30 - 1.21 (m
iiif) N-’Uslklo&oﬂl 3- (ﬂcﬁcﬁo{ampyﬁh&thym&&mylm 640 2-dihliro-Bogliinolin-6-
2H), 44 - 0.39 10(m 2H) Exarrple 73
yI)-4MeEt§mI|-ng|2@pyd_e3 (2- (cycl opropyl net hyI )-4-((4-isopropyl
4- di azepan- 1-yl ) nmet hyl) - 1-
oxo 1, 2- di hydr oi soqui nol i n- 6- 1)-4 nmet hyl benzam de 15
The product of Example 70 (B my N%\/ed in
di chl or onethgne ( jjone (0. 15 ) added.

;;'oo

The m xtur N ety or ™2 t hen sodi um

triacet oxyboroh'&ldrl dg 09 ) addd The m xture was
stirred at roomterrp e for 20 hours. The
vol atil es were renoved unde

residue purified by
A mixture of N-cyclopropyl -4-méthyl-3-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-

reduced®ressure and the

yl)benzamide (0.47 g) [prepared as described in US2005020590], the product of step ii)
(0.4 g), tetrakis(triphenylphosphine)palladium(0) (0.15 g) and potassium carbonate (0.54
g) in DMF (10 mL) were heated at 80 °C for 5 hours. The reaction mixture was diluted with
ethyl acetate and washed with water and brine. The organics were dried over magnesium
sulphate and evaporated. The residue was purified (SiO;, eluting with 1:1 ethyl acetate:

isohexane) to give the sub-title compound (0.2g).

MS: APCI(+ve) 401 (M+H)"*

iv) N-Cyclopropyl-3-[2-cyclopropylmethyl-4-(4-methyl-[1,4]diazepan-1-ylmethyl)-1-

oxo-1,2-dihydro-isoquinolin-6-yl]-4-methyl-benzamide.
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HPLC to give the title conmpound as a solid (33ng). ME:
APCl (+ve) 527 (M+H) + 1H NVR DMSO- d6 8. 42

W@ dgosd22763t. 4 Hz, 1H), 8.32 (d, J = 8.2 Hz, 1H)PCTG83008/001171
(d, J = 1.5 Hz, 251H), 7.77(dd J=7.9 1.8 Hz, 1H),
7.75 (s, 1H), 7.51 (dd, J 2, 1.5 Hz, 1H), 7.46 (s,
WO 2008/122765PCT/GBZOOS/OB¥&71 162 1H), 7.42 (d, J =
7.7 Hz, 1H), 3.85 (d, J = 6.9 Hz, 2H), 3.62 (s, 2H
2.88 - 2.80 (m 1H, 2.80 - 2.73 (m1H), 2.67 - 2.62
(m 2H), 2.61 - 2.57 (m 4H), 2.5%- 2.50 (m 2H),

249 (s, 3H), 1.67 - 1.60 (m_2HH_1.29 - 1.22 (m
088( 0 J . 4, W 71ND. 6 2H) ,
058- m 2 . (m.|2H), V44 - 0. 39

(m 2H) 5 Exa

N- Cycl opr opyl- (2- propyl methyl ) - 4- ((4-met hyl pi P
erazi n-1-yl)nethyl)- X nol i n-6-y1) -
4- et hyl benzani de N >

K/N

The product of step iii) (0.1 g) was dissolved in dichloromethane (10 mL) and 1-methyl-
1,4-diazepane (0.062 mL) added. The mixture was stirred at room temperature for 5
minutes then sodium triacetoxyborohydride (0.16 g) was added. The mixture was allowed
to stand and the solvent allowed to evaporate. Methanol (5mL) was added and the

solution purified directly by HPLC to give the title compound as a solid (30mg).

MS: APCI(+ve) 499 (M+H)"*

H NMR DMSO-ds 8.43 (d, J = 4.1 Hz, 1H), 8.32 (d, J = 8.2 Hz, 1H), 7.97 (s, 1H), 7.80 -
7.74 (m, 2H), 7.51 (dd, J = 8.3, 1.7 Hz, 1H), 7.47 (s, 1H), 7.43 (d, J = 7.7 Hz, 1H), 3.85
(d, J = 7.2 Hz, 2H), 3.63 (s, 2H), 2.88 - 2.81 (m, 1H), 2.68 - 2.61 (m, 4H), 2.50 - 2.48 (m,
2H), 2.46 - 2.42 (m, 2H), 2.33 (s, 3H), 2.19 (s, 3H), 1.71 - 1.65 (m, 2H), 1.28 - 1.24 (m,
1H), 0.70 - 0.65 (m, 2H), 0.58 - 0.53 (m, 2H), 0.51 - 0.46 (m, 2H), 0.44 - 0.40 (m, 2H).

Example 60
2-Benzyl-6-(5-(cyclopropylcarbamoyl)-3-fluoro-2-methylphenyl)-N-(2-
(dimethylamino)ethyl)-1-oxo-1,2-dihydroisoquinoline-4-carboxamide
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10The title conpound was prepared as a solid by the
nmet hod of Exanple 59 step iv) using product of Exanple
woNstizxged i i) and 1-net hyl pi perazi ne. NMs: APCl pemeB20b8501171

(MrH) + 1H NV\R DMSO-d6 8.44 (d, J = 4.1 Hz, 111), 8.33
(d, J =8.2 Hz, 1H), 7.95 SJE J =5.1 H, 15 1H), 7.80
- 7.76 (m 2H), 7.53 (dd, 9-8.2, 1.8 Hz, 1H), 7.48
(s, 1H), 3.85 (d, J:72Hz 2H) 3.52 (s, 2H), 2.89
- 2.82 (m1H, (s 216s 1.29 - 1.23

i) 2-Beppyli-brang4 oxootesi Yﬂrmoqu'qqlone 4rcaw0e<u"° acid 7 7 g,
2.51 - 2.29 (m 8H, 2.35@8.59 - 0.54 (m 2H), 0.51 -
0.46 (m 2H), 0.44 - m 2H) 20 Exanple 76
N- Cycl opr opyl- 3-( 2- -4-((4- et hyl -
4- di azePan- 1-yl ) et
oxo- 1, 2-di hydr oi sog
am de 163 i) Br
N- Cycl opropyl- 3-(2-(cycl opf opyl net hyl ) - 4-f or my1- 1- oxo-
1, 2-di hydr oi soqui nol i n- @y H
y1) - 5-fl uoro-4- net hyl benzam ge

To a solution of the product of Example 47 step i) (0.65 g) in methanol (10mL) was added

yor o- 4- net hyl benz

a 5M aqueous solution of sodium hydroxide (3.53 mL) and the mixture stirred at 70 °C for
2 hours. The reaction was concentrated to approximately half volume and acidified with
acetic acid. The sub-title compound was collected by filtration (0.36 g).

'H NMR DMSO-dg 13.05 (s, 1H), 9.06 (d, J = 1.9 Hz, 1H), 8.59 (s, 1H), 8.20 (d, J = 8.7
Hz, 1H), 7.75 (dd, J = 8.7, 1.9 Hz, 7H), 7.39 - 7.23 (m, 5H), 5.30 (s, 2H).

ii) 2-Benzyl-6-bromo-N-(2-(dimethylamino)ethyl)-1-oxo-1,2-dihydroisoquinoline-4-
carboxamide
0O

U
Br =
NH

N

N

To a suspension of the product of step ii) (359 mg) in dichloromethane (10 mL) containing
1 drop of DMF, was added oxalyl chloride (0.3 mL) and the mixture stirred at room
temperature for 16 hours. The reaction was cooled in an ice bath and treated with N,N-
diisopropylethylamine (1 mL) followed by N,N-dimethylethylenediamine (0.5 mL). After
stirring at room temperature for 15 minutes, the reaction mixture was purified (SiOx,
elution gradient 7 to 10% methanol in dichloromethane) to give the sub-title compound

(300mg).



15

20

F 5To a m xture of the product of Exanple 59 step ii)
(3.17 g), N-cyclopropyl-3-fluoro-4-

woreaols276s5 (4, 4, 5, 5-tetranet hyl -1 PCT/GB2008/001171

, 3, 2-di oxabor ol an- 2-yl ) benzam de (3.3 g) [prepared as
descrl bed in W06110173] and pot assi um carbonate (2.86
g) in DVF (40 nL) was addelPUPd-118 (0.20 g) and the
m xture heated at 60 C under nitrogen for 11 hours.
The reaction mxture was diluted with ethyl acetate
and wash Wit ter and brine. The 10organics were
MS: 'At?rqqéﬂ"%\ffgg/"’ﬁﬁé'ﬂ@ ! um sul phate, filtered and
evaporated. The residue was purified (Si02, eluting
with 3:2 ethyl acetate:isohexane) to give the
iii) 2- BubzylJet(lse(cyaﬁpmpwba(rﬂa:aéyms-ﬂadﬂomaeﬂmﬁh@iﬁnptvaw (s,
1H), 2 (d, =1.8 Hz, 11-1), 8.60 (s, 1H, 8.55
(dlme\tﬂylamlnn)gtlwl)-&-oxg-g Z_tFlmydg)lggqlelaohge-4 qyrQo;pEdeH) 7.70
(dd, J = 10.5, 1.5 Hz, 1H), 7.67 - 7.64 (m 2H), 3.99
(d, J =7.2 Hz, 2H), 2.89 - 2.824m 1H), 2.17 (d, J =
2.3 Hz, 3H), 1.39- 1.32 (m 1H, P.72 - 0.67 (m 2H),
0.59 - 0.53 (m 4H) 0.51 3 ) b4 i)
N- Cycl oprogy1- 3-¢ ' W) -4
4-di azepaﬁlH%/I ) I thy
oxo0- 1, 2-di hydrmgi sog ' 3 4
am de 5A susgeénsio the produ t of step i) (0.45
g) in dichloronetha ‘ W ted with
1-met hyl - 1, 4-di azepange (0.61 g) andjsodi um
tri acet oxyborohydri deF(0.68 g) and Lbﬁn stirred at

room tenperature overnight. Methanol (J5nL) was added
and the solution purified directly by \pi 02
chromat ography (eluting with 0 to 20% net hanol in

Toa 9&%&8& Lr%ad?%) f;fcgipl(éﬁé)gg f IBXroUEh@tWP 5%14\495,51%%%&1'13;#-1 ,3,2-

ound as a so

dmxaﬁoM*diﬁn’cz%béMBrrﬂéOm & [Eﬂapédad ab GESSnI&d-iZi wcme)s1 101788 thss,
1H), 7.52 (d, J = 9.8 Hz, 1H), 7.44 (s, , 7.40 (d,
produpt of geg u)-@ 0919-))and7p01a§3(u§1 cay_pgnatg (4496 g}sln q 5 @L@gné

nltrogfnyg/as agd% t%t%kisﬁtﬂyhery s;%ﬁ’%é)g%lla(dmm(gi‘s(? @é)ggfld]tr% hg)gure

stlrreg'g})’( 88"’&3 Sf%rlﬁizhl&gsdr (T%ren I’éé_&lon%ﬁ gtgre(\ﬁas &ﬂcentlatgé |’c_cI; diyndss dridh the

crude product was purified (SiO,, elutlon WIth 90 10:0. 1 dlchloromethane methanol:
triethylamine) and by HPLC. The fractions containing product were concentrated to
dryness and the residue crystallised from acetonitrile to afford the title compound as a

solid (0.04 g).

MS: APCI (+ve) 541 (M+H)"*
"H NMR DMSO-ds 8.53 (d, J = 4.0 Hz, 1H), 8.40 - 8.30 (m, 2H), 8.17 (s, 1H), 7.99 (s,

1H), 7.67 (d, J = 10.6 Hz, 1H), 7.63 (s, 1H), 7.58 (d, J = 8.3 Hz, 1H), 7.41 - 7.26 (m, 5H),

5.24 (s, 2H), 3.40 - 3.26 (m, 2H), 2.89 - 2.82 (m, 1H), 2.43 (t, J = 6.2 Hz, 2H), 2.16 (s,
3H), 2.14 (s, 6H), 0.73 - 0.65 (m, 2H), 0.60 - 0.52 (m, 2H).

Example 61
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0.65 - 0.56 (m 4H), 0.46 - 0.40 (m 2H) Exanpl e 76
N- Cycl opropyl-3-(2-(cycl opropyl net hyl ) - 44( 4- met hyl pi pe
WO amsn22z6y1 ) met hyl ) - 1- 0xo0201, 2- di hydr oi soqui hoPCTI682008)001171
-5-fluoro-4-nethyl benzam de 165 N\ The title
conmpound was prepared as a §O|Id according to the
nmet hod of Exanple 75 step ) using the product of
Exanple 75 step i) and 1-nmethyl -pi perazine. 5 Ms:
APCI (+ve) 503 (M+H)+ 1H NVR DVSO-d6 8.54 (d, J = 4 1

3-(2- zy%ﬂgo’xo./léél/ éoqi’dlril_l)yltﬁn?&gyz‘t(, Jih%ydrglagg &gylm- 5

ra 1H), 7.50 1H), 3.85 (d, J =
°y°'°g¢%’yl%me&ﬁbe&§1 '?E 2t|)|), 2.90 (52. sgl)(m 1H),( 2. 46 -
2.35 (m 4H), 2.34 -

Hz, 3H), 2.13 (s

0.66 (m im2H), B. 44 (m
2H), 0.4 -I m
N- Cycl opropyl opr opyl mef hyl ) - 44(3- (di net hyl a

m no) propyl am

1- oxo-1, 2- dlhydr0|so~‘ noNi n-6-y1)=R or o- 4- net hyl be

nzam de 15 WD 2008/ 122765PCT/ GB20Q8/ 081171 166 The

title conpound was prepared as a solTd“according to

the nmethod of Exanple 75 step ii) using the product of
i) 3- (Eﬁanpylé-fmnm-égp)qo)d 2rsiihydroisoquinolin-6-yl)-N-cyclopropyl-4-

, N1- déggthyl propane- 1, 3- dlanlne M5: APCI (+ve) 505

methe/ r1 NVR DVMBO-d6 8.52 (d,~J = 4.1 Hz, 1H),

8.34 (d, J =8.2 Hz, 1H), 7.89 (

oQJ—lst 1H)
7.66 (s, 1H), 7.66 (d, J =

8.3, 1.7 Mg, 1H)
2H), 3.77 2k
6.8 Hz, 2H),

7.2 Hz, 2H), 2-101(

0.53 (m 2H) , 0.52 - 0. 46 (m 2H) ,
DMF (5 mL) was cooled in an ice bath and phosphorus oxychloride (0.11 mL) added. The

solution was stirred for 10 minutes. 3-(2-Benzyl-1-oxo-1,2-dihydroisoquinolin-6-yl)-N-
cyclopropyl-4-methylbenzamide, Example 1 (0.4 g) was then added in one portion and the
mixture heated at 80 °C for 6 hours. The mixture was allowed to cool then poured onto ice
and stirred for 10 minutes. This was then extracted with ethyl acetate. The organics were
combined and evaporated under reduced pressure. The residue was purified (SiO,, 1:1

isohexane/ethyl acetate) to give the sub titled compound (0.15g).
MS: APCI(+ve) 437 (M+H)"

ii) 3-(2-Benzyl-1-ox0-4-(pyrrolidin-1-yimethyl)-1,2-dihydroisoquinolin-6-yl)-N-
cyclopropyl-4-methylbenzamide '
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t00.39 (m 2H) Exanple 78
N- Cycl opropyl-3-(2-(cycl opropyl net hyl ) -4-((4-(2-hydrox

wq@ edaosd7éd, 4- di azePan- 1- PCT/GB2008/001171
yl ) met hyl ) - 1- oxo- 1, 2- di hydr oi soqui nol i n-6-y1)-5-fluoro
- 4- et hyl benzam de 15 N7
2-(1,4-D azepan- 1-yl ) et han 2 (311 ng) was added to a
suspensi on of the product of Exanple 75 step i) (301
ng) in dichloromethane (5 nL). The reaction was
stirred at roomtenperature for 'hour before the

hour. The/reacti
(2m) and t \
material was pyrifi

by SCX i on exchange
chr omat ogr aphy (el ol | oned by 1.5M
nmet hanol i ¢ amoni a). The fracti ons Qontsi ni ng product
were WO 2008/ 122765PCT/ GB2008/ 0011 7 concentr at ed
to dryness and the residue triturated wth

3- (2-?%%8%‘ érws’? ok\g éaz’ L&A %‘ﬁ %ggu QM—. WW@@HBN AR %émlb&]zamnde

(. 13%}) %s(dissoﬂ/éal in &cRérottithand (30 &L3. Pydrdhidina,(0.06% g) \KlaQEhe('lSa,dded
1H, 7.70 - 7.63 (m 2H), 7.54 (d, J = 7.5 1H),
and the B’ﬂ)(t(l@ stmrpgi for4] Ozvm(l’@s befeyre adding sodlgmgoaqeﬁqugﬂ)ohyq;'ld@4

(0.25§)_. a’ fe F%)_(t{il? \ﬁﬁ stﬂ%d aE%é(gom ten}{%rg{;r% ﬂ){erglp&tz %Eé nélaﬁlg% w§@
remog/?r(]y gfr;ﬁ:r@%{c%g‘pré)s@bre a%(dﬁnge 5‘%'30'&% &Lmﬂeél- kﬁuo %I%ﬁﬂwg'\mlﬁ}{) £ methanol
in dicBiofdmethBn&8o givie tRditiel€bnkpcamylae arsdlid (0. 038 a).
44(6- (5- (Cycl opropyl car banoyl) - 3-fl uor o- 2- et hyl pheny1
)-2-(cycl opropyl met hyl ) - 1-

s GESchd A YR, 205 1 YO ) - (2 hydroxyet
'H NMR DMSO-ds 8.44 (d, J = 4.1 Hz, 1H), 8.34 (d, J = 8.5 Hz, 1H), 7.94 (d, J = 1.3 Hz,
1H), 7.80 (d, J = 1.8 Hz, 1H), 7.77 (s, 1H), 7.58 (s, 1H), 7.55 (dd, J = 8.2, 1.5 Hz, 1H),
7.43 (d, J = 7.7 Hz, 1H), 7.37 - 7.25 (m, 5H), 5.22 (s, 2H), 3.68 (s, 2H), 2.91 - 2.80 (m,
1H), 2.52 - 2.42 (m, 4H), 2.30 (s, 3H), 1.72- 1.62 (m, 4H), 0.71 - 0.66 (m, 2H), 0.59 -
0.50 (m, 2H)

Example 62
3-(4-(1,4'-Bipiperidin-1'-ylmethyl)-2-(cyclopropylmethyl)-1-oxo-1,2-
dihydroisoquinolin-6-yl)-N-cyclopropyl-4-methylbenzamide
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OH The title conpound was isolated as a by-product
fromthe reaction described in Exanple 78. Ms:

WAROB(12276) 563 (MH) + 201H NVR DMSO- d6 8. 56 (dPCTGB288801171
Hz, 1H), 8.34 (d, J 8.2 Hz, 1H), 7.91 (d, J = 1.3
Hz, 1H), 7.68 (d, J 9.5 Haz 1H), 7.67 (s, 1H), 7.55
(dd, J =8.3, 1.4 Hz, 1H), 7.52 (s, 1H), 3.86 (d, J =

7.4 Hz, 2H), 3.85 - 3.80 (m 2H), 3.67 (s, 2H), 3.52 -
3.45 (m 1H), 3.37 - 3.30 (m 2H), 3.30 - 3.20 (m
1H), 3.08 - 2.99 (m 1H), 2.89 -[j2.80 (m 1H), 2.80 -
2.58 (m 4H), 2.40 -

T LN 2 (d, J =2.1
Hz, 3H), A 72- B61 (m 2, I 1.2
2008/ 122%65PCT/ (B200% 1H) V0.73 -0.66

(m 2H), 0.6IN70. Z0.45 (m 2H), 0.45
- 0.39 (m 2Hy Exa

5N- Cycl opropyl- 3-( ¢ ; - 4-\WBS, 5R) - 3, 5-
di met hyl pi per azi n- 1-
yl) met hyl ) - 1- oxo- 1, 2- di hydr oi soqui nq| i - -5-fluoro

-4-met hyl benzam de The title conmpound wasN prepared as
a solid according to the nethod of Exanplg 75 $tep 10
ii) using the product of Exanple 75 step i) d
(2R, 6S) - 2, 6-di net hyl - pi perazi ne, and the product
The tilg,Gompoyng wasipreraged asaselist typths nieshed oifgranigién59 step iv) using

0 L don.di chl or opet.hane fol | owed by 5% of 7M

prod%ﬁ%ﬁ%ﬁﬁlg ég%lr%on'i"gaqc{;ﬂg%ﬂ%ﬁl%t hane). MS: APCl (+ve)

517 (M+H)+ 151H NVR DVMSO-d6 8.53 (d, J = 4.4 Hz, 1H),

8.35 (d, J = 8.2 Hz, 1H), 7.95 (d, J = 1.5 Hz,
MS: APCI(+ve) 553 (M+H)*
"HNMR CDCl; 8.50 (d, J = 8.2 Hz, 1H), 7.85 (s, 1H), 7.70 (d, J = 7.7 Hz, 1H), 7.65 (s,
1H), 7.42 (d, J = 8.2 Hz, 1H), 7.36 (d, J = 7.9 Hz, 1H), 7.12 (s, 1H), 6.32 (s, 1H), 3.90 (d,
J = 6.9 Hz, 2H), 3.52 - 3.46 (m, 3H), 3.03 -2.90 (m, 3H), 2.52 - 2.44 (m, 3H), 2.34 (s,
3H), 2.28-2.19 (m, 1H), 2.00 - 1.92 (m, 2H), 1.82-1.72 (m, 3H), 1.61 - 1.39 (m, 6H),

1.32-1.17 (m, 3H), 0.89 - 0.85 (m, 2H), 0.65 - 0.58 (m, 3H), 0.45 - 0.41 (m, 2H)

Example 63
(S)-N-Cyclopropyl-3-(2-(cyclopropyImethyl)-4-((3-methylpiperazin-1 -yl)methyl)-1-

oxo-1,2-dihydroisoquinolin-6-yl)-4-methylbenzamide
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1H), 7.67 (s, 1H), 7.66 (d, J = 8.4 Hz, 1H), 7.54 (dd,
J =18.2, 1.8 Hz, 1H), 7.48 (s, 1H), 3.86 (d, J = 6.9
woi2008228765 3. 47 (s, 2H), 2.90 - 2.82 (m 1H), 2P@RGEAsDO1171

= 10.3 Hz, 2H), 2.69 -2,61 (m 2H), 2.23 (d, J = 2.3

Hz, 3H), 1.48 (t, J = 10.3 Hz, 2H), 1.31 -1.21 (m

1H), 0.89 (d, J = 6.2 Hz, b , 0.73 - 0.67 (m 2H,
0.59 - 0.54 (m 2H), 0.51 - 0.45 (m 2H), 200.44 -

0.39 (m 2H) Exanple 81

The qbkﬁageg %)%)%a?@l}f%:5§:s)(/eé:ir@f(é‘%bﬁ';b?,rl(_%?—‘élﬂ&B{AKipzafa%Trﬂe(ﬁéér‘gﬁﬁ)ﬁ% ]

teﬂ-b_eﬁypesler&ﬂsﬁ?@ GhaissaiaH thatdteikyBofbh§diideiOr4n- dh-wert Rytréeinz am
ide 169 0 a solution of the product of Exanple 75
dichlgompthahne (ZROL)ng)der miteigeh farrGreureaNéater@OomL) ang dichigtsesthane

o R S G e 280 i ol b 8 e
inio SRESELA S fe AU 108 HEaAYL PR rcin 1.0

dioxana$2rhedudeti THehhdlrem2RBtifretpesraight 8t rbom terhpbturs. ThEne
reaction mxture was diluted with dichl oronethane _
volatileBOvary remesitethdar vacunat @1d theoegidue riified by VEH-Criggtiestha iile

sul fat e, [ﬁ[gi?e){ed and evaporated in vacuo. The residue
compgyad g g0 @ed in methanol (5 nL) and treated with

hydrogen chloride (4N in 1, 4-di oxane, 1010nL) and
stirred at roomtenperature for 1 hour. The reaction
MS: APGKwed 488$MeMgpor at ed i n vacuo and the residue was

urified (Si 02, chromatography eluting wth_5%
"H N PMRGr e GAH(c HIToh s HEh 8 AHIEI 5B Bt ZASednbndi6 Hz.

in,di t t p_aff t] _
0 35, Db P 7 e L I 1.
1H), PMBEQy dp=8.794z, (O, J45 écﬂ-JL H6 HEHIH), 8.439(d( 0= 13, FHB, #H)Hz.88 -
1H), 7.96 (d, J'= 1.5 Hz, 1H), 7.68 (s, 1H), 7.66 (d,
2.81 m=1HD.2080H2.68 kijn, 37) 5461 d2.541m= 281)22.34 (§ 3, 108)-,1.88 @7, 2H),

1.60 ( ?}45_1 71(51') ’(1r'ﬁ%: %,%3 éqifgé(m:,_ f @?Q.E%i(%zf% W?Hz‘lf%gﬁ),s Q.g%%.’ﬁﬁﬁ%ﬁ),
, o = 12,4045, il - 1. 20 1H),
050 8551 208y oA P OB B o 0,60 -

0.55 (m 2H), 0.52 - 0.45 (m 2H), 0.45 - 0.39 (m 2H)
Exanpl e 82

Exanigle-684- Cycl opr opy1- 3- (2- (cycl opropyl met hyl ) - 4- (( 3- et hy
| pi jn:1- thyl )-1-
N-Oysis 'r%EgEQ%MC%Sa%lf'?fﬁ%wff‘é('?it”ygg'f | uor o- 4- met hyl benz

(metﬂmaq‘ﬁnoﬂazﬂl)amino)methyl)-1 -oxo-1,2-dihydroisoquinolin-6-yl)-4-

methylbenzamide
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The title conpound was prepared as a solid according
to the nmethod of Exanple 81 using the product of
waEx@spte6y5 step i) and PCT/GB2008/001171

(S)-2-net hyl pi perazi ne-1-carboxylic acid, tert-butyl

5ester and purified by HPLC__MS: APCI (+ve) 503 ( MtH) +

1H NMR DVBO-d6 8.53 (d, J 293 1Hz, 1H), 8.34 (d, J =

82Hz 1H), 796(d J:13Hz 1H) 7.68 - 7.64 (m
,754(de 8.3, 1.7 Hz, 7.53 (s, 1H),

The tﬁle%%mdooﬁn % é'BE pé@d %sl%go@zby t@éﬁn‘lz{]}cgdé&of sz%péesss?%epé%usmg

produtt BAEXanpld 59 sipdiihd BHZ-dithethitetdarbA, mdlaHTﬁ'ne 1. 60-
153(m 1H) 129 1.22(m 1H), 0.89(d, J = 6.4 Hz,

0.72 - 0.67 (m 2H), 0.59 - 054(m 2H) 0.51 -
Q.43 - 0.39 (m 2H 15 Exanple 83
MS: %éiﬁ%ﬁ%ﬁ:ﬂ%'ﬁ perl di n- 1-yQOret hyl ) - 2- (cycl opr opyl et hy
1 1
HNMFh%???‘?o%ﬁ?é%ﬁ T A2 855 5807 M 2 U il F 2
1H), higazddyide7. 908 X0 8HJ, 2275 EPCH CBRROBAN G 52717 49 fm, Ih)?742 d,J

title cafﬁr%)ound was prepared as a solid according t

= 7.9¢e 1HH1I3RF(do @(%HEI %H)aﬁ 53<(BngH1. 12881 28U¢M, dH), Emsrpze?, (m,

R e T TR
= ofly A . 0koT , 7.97
o.sség.’ssgm,:zﬁ),éo 'ﬁ,o'ﬁ)l)@’ %@g&@79%§”?§ ﬁ'BH) 7. 55 (dd, J
=8.3, 1.7 Hz, 1H), 7.46 (s, 1H), 3.85 (d, J = 6.9 Hz,
2‘;}% 3.49 (s, 2H), 2.89 - 2.78 (m 3H), 2.54 - 2.50
Exa 681), 2.25 (d, J = 2.3 Hz, 3H), 1.98 -1.92 (m 2H),

N-Cy%to%?a;')_}gl ﬁ@-(%ghoﬁﬂwl%ﬁﬁq) tkfsl %t%%npe .g%r )?lﬁ,‘n %g”ne]fhyl) 1-

oxo- ‘Qzﬁm'nydrels'i'éu(ﬁﬁlln%’-'}l%—4%5ﬂ1y1bé?}z§§uéén 2H), 0.43 -
(m 2H) Exanpl e
N- Cycl opropyl-3-(2-(cycl opropyl net hyl)-4-((4-(isopropy
| ami no) pi peri di n-1- O
15yl ) met hyl ) - 1- oxo- 1, 2- di hydr oi soqui nol i n-6-y1)-5-fl uo
ro- 4- met hyl benzanpde

Iz

The title compound was prepared as a solid by the method of Example 59 step iv) using

product of Example 59 step iii) and 1-methylpiperidin-4-amine.

MS: APCI(+ve) 499 (M+H)*

"H NMR DMSO-ds 8.42 (d, J = 4.1 Hz, 1H), 8.32 (d, J = 8.2 Hz, 1H), 7.90 (d, J = 1.5 Hz,
1H), 7.80 - 7.75 (m, 2H), 7.53-7.48 (m, 2H), 7.43 (d, J = 7.7 Hz, 1H), 3.84 (d, J = 6.9 Hz,
2H), 3.90-3.80 (m, 2H), 2.89 - 2.82 (m, 1H), 2.68 - 2.61 (m, 2H), 2.44 - 2.37 (m, 1H),
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172 The product of Exanple 83 (50 ng) was dissolved in

di chl oronet hane (10 nlL) and acetone (0.037 nlL) added.
wab@saed7et i on was stirred for 5 mnutes then spdi/GBR008/001171

tri acet oxyborohydride (63.3 ng) added . The m xture

was stirred at roomten‘perat6ure for 16 hours. The

vol atiles were removed und&?® reduced pressure and the

residue purified by 5SHPLC to give the title conpound

as a solid (45ng). MS: APCl (+ve) 545 (MrH)+ 1H NMR

2.31 @Hwﬁﬂ) %g@({é‘sé)g*l 88 -?g%;_éw H{tﬁ) wmg;@gwg}@ §L§6 % 2w,

0.58 7o§§g]r{1d§H)Jos1 8026(41 Hg'20441'b»40?m472|-85, 1H), 3.85 (d,
, 2.89 - 2.79 (m 4H),
2.47 - 2.41 (m 1H) 225(d J=2.3Hz, 3H), 2.00
-1.92 (m 2H), 1.76 - 1.68 (m 2H), 1.30 - 1.21 (m
Examplg 661 17 - 1.07 (m 2H), 0.93 (d, J = 6.2 Hz, 6H),

s B Sy e o foth-

dihydrBisi &hlﬂ’cﬂlno@-&ﬂwéyaob?op{y‘l‘-)ﬂih@ﬂh&ﬂfbﬂzmidé”) 4-03- (hydro
xymet hyl ) pi perazi n- 1-
yQret hyl ) - 1- oxo- 1, 2- di hydr oi soqui nol i n-6-y1)-5-fl uor o-
4- et hyl benzami de  20A mi xture of &t he product of
Exanple 75 step i) (300ny),

(R - 2- (hydr oxynetdyl ) pi per az c acid,
tert-butyl/®ster |[465ng) a

triacet ox NN AN ~gdiehl or onet hane
(20nmL) was sti Linde 16 hours. The
reaction was partitiQped onet hane and
wat er, the organics wefe then coll eded 3nd
concentrated to dryness. The residue was |purified by
HPLC to give the title conmpound 25(2 Ha solid.

WO 2008/ 122765PCT/ GB2008/ 001171 173 Ms: APCI (%ve) 519

The étwc@ypo%lgd glvl\égi)%vs%(_}ﬁ gslg @%If'd( %/dmﬁ me’tl_JLocj:;of}_g|Z anéo}g%& u§u;8 géoduct
of Engn7p11eE§9 Qt%b Lilé %%1? ,prJeﬁéln(stf;j%cEéc?aml@ adid, trifoutd estb)) . 7. 49

MS: APCl(+ve) 485 (M+H)"

'H NMR DMSO-ds 8.44 (d, J = 4.4 Hz, 1H), 8.33 (d, J = 8.2 Hz, 1H), 7.96 (d, J = 1.5 Hz,
1H), 7.80 - 7.77 (m, 1H), 7.77 (s, 1H), 7.53 (dd, J = 8.2, 1.5 Hz, 1H), 7.45 (s, 1H), 7.44 -
7.42 (m, 1H), 3.85(d, J = 7.2 Hz, 2H), 3.48 (s, 2H), 2.89-2.82 (m, 1H), 2.82-2.76 (m,
2H), 2.56 - 2.51 (m, 1H), 2.35 (s, 3H), 2.01-1.91 (m, 2H), 1.68-1.61 (m, 2H), 1.30 -
1.22 (m, 1H), 1.21-1.08 (m, 2H), 0.71 - 0.65 (m, 2H), 0.59 - 0.54 (m, 2H), 0.51-0.45
(m, 2H), 0.44 - 0.38 (m, 2H)

Example 67
N-Cyclopropyl-3-(2-(cyclopropylmethyl)-4-((2-(dimethylamino)ethylamino)methyl)-1-

oxo-1,2-dihydroisoquinolin-6-yl)-4-methylbenzamide
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15

1H), 3.93 - 3.79 (m 2H), 3.55- 3.44 (m 2H), 3.28 -

3.20 (m 2H), 2.89 - 2.77 (m 3H), 2.75 - 2.67 (m
wakhog/ 12768 - 2.52 (m 2H), 2.25 (d, J = 2.3 HzpCBHB2008/001171

2.07 - 1.87 (m 2H), 1.67- 1.58 (m 1H), 1.31 -1.19

(m1lH), 0.74 - 0.66 (m 2 0.60 - 0.54 (m 2H), 0.52

- 0.45 (m 2H), 0.44 - 0. (m 2H) 10 Exanple 86

(R) - N-Cycl opropyl-3-(2-(cyclopropyl nmethyl)-4-((2-nethy

| Pi Perazin-1.11)nethyl)- 1-

ox_o;jl, 2-di hydr oi soqui nol i n-6-y1)-& f1 uor o- 4- met hyl benz

am de

The title compound was prepared as a solid by the method of Example 59 step iv) using

product of Example 59 step iii) and N',N'-dimethylethane-1,2-diamine.

MS: APCI(+ve) 473 (M+H)*

'"H NMR DMSO-ds 8.43 (d, J = 4.1 Hz, 1H), 8.33 (d, J = 13.3 Hz, 1H), 7.87 (d, J = 4.9 Hz,
1H), 7.78 (dd, J = 7.9, 1.8 Hz, 1H), 7.75 (d, J = 1.8 Hz, 1H), 7.52 - 7.50 (m, 1H), 7.50 (s,
1H), 7.42 (d, J = 8.2 Hz, 1H), 3.85 (d, J = 6.9 Hz, 2H), 3.80 (s, 2H), 2.89 -2.82 (m, 1H),
262 (t, J = 6.4 Hz, 2H), 2.32 - 2.27 (m, 2H), 2.29 (s, 3H), 2.05 (s, 6H), 1.29-1.22 (m,
1H), 0.71 - 0.65 (m, 2H), 0.58 - 0.53 (m, 2H), 0.51 - 0.46 (m, 2H), 0.44 - 0.39 (m, 2H)

Example 68
N-Cyclopropyl-3-(2-(cyclopropylmethyl)-4-(({(2-
(dimethylamino)ethyl)(methyl)amino)methyl)-1-oxo-1,2-dihydroisoquinolin-6-yl)-4-

methylbenzamide
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15The titl e conpound was prepared as a solid according

to the nmethod of Exanple 81 using the product of
waEx@spte6y5 step i) and PCT/GB2008/001171

(R) - 3- et hyl pi perazi ne-1-carboxylic acid, tert-butyl

ester and the product purigé ed by HPLC. Ms: APCI (+ve)

503 (MrH)+ 201H NVR DMSO-d 8.53 (d, J = 4.1 Hz, 1H),

8.34 (d, J = 8.2 Hz, 1FD 8.03 (s, 1FD 7 71 - 7.64

(m 2H), 7 55 (dd, J 8.2, 1.3 Hz, 7.51 (s, 1H),

The p(%pluct StdE pge ég (C? %ﬁfg) %@garng’a@é‘rygezﬂ %9?&3[‘) \A%'r_%;}tlr?édgﬁ7 6

dlchl&%eﬂa'éple (1 rhB). Sodium triddtokybaratyaride’ (0.067 ?) was then added and
N- Cycl opropyl-3-(2-(cycl opropyl net hyl)-4-03-(hydro
the mloq{mretshgréd atlroom temperature for 12 hours. The volatlles were removed under

nmet hyl pi perazin-1-y X0-1, dr oi soqui nol
reduced psesme anct e srsiue: Pts'f'ﬁépzﬁﬁ% he “E% EoPAfas Bolid
(003%x8nple 85 (80 ng) was dissolved in dichloronethane
¥ For mal dehyde (0.057 nlL) and sodi um
triacet oxyborohydride (98ng) were then added and the

m xture stlrred for 4 hours. Water (10nL) was then
MS: ARICiétived 87 (MeHNi xt ure extracted 10 with

H NSO b s S8 Hes i Bl L B3 E Br 02 Gath %o
7.74 {}h/‘,r bﬁ; ez‘.iﬁgy?.igé?( tz\% ?Mézg%oi ?9— y3 9H2e15 q&%@@g@% 35 s Oirgfds 52
(s, 2%@!,2 90 —260 1mHZI H), 124}8 8435m( dz,H),Jz 33& 2= Iﬂz3 HiH)H) 2 2se(s 3H),

212 b5, 18D, 19760 1B, 1790 172 5m 4K DR b4 g, BHAP G OB, 2H)
d, 3.58 - 3.51 1 3.51
0.51 Q%éﬁ&b 21y, G4%- 8597, 2#1}) 1H), 2.93 - 2 B (anI) 2H)

273-263(m 2H) 225(d J = 2.3 H, 3H, 2.17
(s, 3H), 2.11 -2.04 (m 2H), 1.97 - 1.80 (m 2H), 1.31
Examples® (m 1H), 0.73 - 0.67 (m 2H), 0.59 - 0.54 (m

2 200.51 - 0.46 2H), 0.44 - 0.39 . 2H),
N-Cycll_clzpropyl-3 -(2- (cyclopropyslmethy -4-((4-(dimethylaming%lperl;gm-1-yl)methyl)-

1-ox0-1,2-dihydroisoquinolin-6-yl)-4-methylbenzamide

The product of Example 66 (50 mg) and formaldehyde (0.15 mL) were stirred in
dichloromethane (10 mL). Sodium triacetoxyborohydride (109 mg) was then added and
the mixture stirred at room temperature overnight. The volatiles were removed under

vacuum and the residue purified by HPLC to give the title compound as a solid (39mg).

MS: APCI(+ve) 513 (M+H)"
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Exanpl e 88

N- Cycl opropyl-3-(2-(cycl opropyl net hyl ) - 1- oxo- 4- (pi pera
waeowsA2ybs et hyl ) - 1, 2- PCT/GB2008/001171

di hydr oi soqui nol i n-6-y1)-5-fl uor o- 4- net hyl benzam de,

di hydrochl ori de WO 2008/ 122765PCT/ GB2008/ 001171 175

To a solution of the produé% of Exanple 75 step i)

(400 ng) in dichloronethane (20 ni) vvas added

boxy| | d, tert-hut t 534
11 NG OHRO- B ARGLT & LHEr 185D (b & Mgt B 1 Fod =105 He.

u f t delitgi-on Hf | 95 (s, 1H), 7.44 (d, J=7.7H
1H), -{nra?atg:it%oh?b%?)gﬁ dgre(ldgeﬁSt(s% TR (gtl r?. ( i

1H), $.8B0 b ? S P S 45,1 AL 17093 23 Boidhs Stth2-3o ket Pidh 235 (5
6H), ﬂbétlﬂ!@ &@SML'M@M%RH‘ dzl-‘i)hh°790m965’1§ﬂezﬂl51d1 M\Sh@d (m, 3H)
wat er e or evapor at ed
0.71 1 G Be 2500 RO PEITA LN S Bhe BASYIT: (AN BB 10 (219
1, 4-di oxane (10nmL) with net hanol being added to aid

di ssolution. The reaction was stirred at room
Exa qrrﬁ rature for 1 hour and then concentrated to

"b'?? The residue was stirred 10in nmet hanol and the
N-CyEﬁﬁit‘le@(Z%;Fﬂbﬂdp?hﬁetﬁ i-4- g aRfbARpahi1-yIrRithyAM-0X6-3)B- Ng

h net han to give the title conpound as a solid

dihyqrb9i8agliinohiB:6-yP@iniethgl-bei@angite-H) + 1H NVR DVSO- d6 8. 62

(s, 1H), 8.37 (d, J = 8.2 Hz, 1H),08.14 - 7. 80 (m

3H), 7.67 (d, J = 1510.5 Hz, 7.59 (d, J 8.2 Hz,

1H), 3.87 (d, J =o7.2 Hz, 2K} 3 3 60 -
3.24 (m 8 29- . , 2.22(s, 3H), 1.36-
1.25 (m 1 5 %) 56 - 0.43 (m 4H)
, Exanpl e 89 N

20N- Cycl opropy1-3-(2 Rt hy)}<1- 0x0-4-((pi P
eridi n-4- N

yl met hyl am no) met hyl ) - 1, 2- di | ydr oi soqui nol N 6-y1) -5-f
| uor o- 4- et hyl benzam de
The title compound was prepared as a solid by the method of Example 59 step iv) using

product of Example 59 step iii) and 1,4-diazepane.

MS: APCI(+ve) 485 (M+H)*

'"H NMR DMSO-ds 8.44 (d, J = 4.1 Hz, 1H), 8.32 (d, J = 8.2 Hz, 1H), 7.98 (d, J = 1.3 Hz,
1H), 7.80 - 7.75 (m, 2H), 7.52 (dd, J = 8.2, 1.5 Hz, 1H), 7.48 (s, 1H), 7.43 (d, J = 7.9 Hz,
1H), 3.85 (d, J = 7.2 Hz, 2H), 3.65 (s, 2H), 2.88 - 2.82 (m, 1H), 2.78 (t, J = 6.2 Hz, 2H),
272 -2.65 (m, 4H), 2.62 - 2.58 (m, 2H), 2.33 (s, 3H), 1.66 - 1.59 (m, 2H), 1.30 - 1.22
(m, 1H), 0.71 - 0.85 (m, 2H), 0.58 - 0.53 (m, 2H), 0.50 - 0.45 (m, 2H), 0.43 - 0.39 (m,
2H)

Example 71
N-Cyclopropyl-3-(2-(cyclopropylmethyl)-4-((3-(dimethylamino)propylamino)methyl)-
1-ox0-1,2-dihydroisoquinolin-6-yl)-4-methylbenzamide
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176 The title conmpound was prepared as a solid

according to the nethod of Exanple 81 using the
w@eeduzrredf Exanple 75 step i) and PCT/GB2008/001171

4- am nomet hyl - pi peri di ne-1-carboxylic acid tertbutyl
ester. 5 MsS: APCI (+ve) 517188%kb+ 1H NVR DMSO-d6 8. 52

= 4.1 Hz, 1H), 8.34 (*\d;y J = 8.2 Hz, 1H), 7.90

= 1.3 Hz, 1H), 7.66 (d, J = 9. 5 FE 1H), 7.65
H, 7.51 (dd, J = 8.2, 1.5 Hz 7.49 (s, 1H),
377(302 '2.89 - 2.80

m 3H). 2.40 (d, J He, 2 J2.34.10(t, J = 11.9
Hz, 2H), 2.18 (d, QJ 7 3k .V\B%W:lzo
Hz, 2H). 1 .

0.97 - 0.85 (M , . 0.60 - 0.54
(m 2H), 0.52 -HO. 45 oy (m 2H)
Exanpl e 90

15N- Cycl opropyl- 3-(2-(cycl opropyl net )-4-((4-(2-hydr
oxyet hyl ) pi per azi n- 1-
y1l) nmet hyl ) - 1- oxo- 1, 2-di hydr oi soqui nol i hy 6-y1)-5-fluoro
-4- et hyl benzam de WD 2008/ 122765PCT/ 3B2008/ 001171

177 The title conpound was prepared as a id

according to the nethod of Exanple 75 steq i) using
product of Exanple 75 step i) and

2- pi perazin-1-yl -ethanol . NMs:. APCl +ve% 533 éN%FQ+_51H_

The f{igreampsaind evas rsapared ag asolid by {ie methed o Exginglg 59 ptep iy) using

prodm,zt’of %&Qmp% 5%53té§jm) e]nd'Nl,N5-dH¥ethylpropane-1 ,3-diamine.

MS: APCI(+ve) 487 (M+H)*

"H NMR DMSO-ds 8.42 (d, J = 4.1 Hz, 1H), 8.33 (d, J = 8.2 Hz, 1H), 7.87 (d, J = 1.3 Hz,
1H), 7.78 (dd, J = 7.8, 1.9 Hz, 1H), 7.76 (d, J = 1.8 Hz, 1H), 7.50 (dd, J = 8.3, 1.7 Hz, 1H),
7.48 (s, 1H), 7.42 (d, J = 7.9 Hz, 1H), 3.85 (d, J = 7.2 Hz, 2H), 3.77 (s, 2H), 2.88 - 2.82
(m, 1H), 2.57 (t, J = 6.8 Hz, 2H), 2.30 (s, 3H), 2.17 (t, J = 7.2 Hz, 2H), 1.52 (quintet, J =
7.0 Hz, 2H), 1.30 - 1.21 (m, 1H), 0.71 - 0.85 (m, 2H), 0.58 - 0.54 (m, 2H), 0.52 - 0.46 (m,
2H), 0.44 - 0.40 (m, 2H), 2.02 (s, 6H)

Example 72
N-Cyclopropyl-3-(2-(cyclopropylmethyl)-4-((4-(2-hydroxyethyl)-1,4-diazepan-1-
yl)methyl)-1-oxo0-1,2-dihydroisoquinolin-6-yl)-4-methylbenzamide
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1H), 7.67 (s, 1H), 7.66 (d, J = 10.5 Hz, 1H), 7.55

(dd, J =8.2, 1.5 Hz, 1H), 7.49 (s, 1H, 4.33 (t, J =
w®20bshz2761H), 3.85 (d, J = 7.2 Hz, 2H), 3.51 (BCT/2B2008/001171

3.46 (q, J = 6.0 Hz, 2H), 2. 90 - 2.82 (m 1H, 2.46 -

2.31 (m 8H), 2.34 (t J 3 Hz, 2H), 2.25 (d, J =

2.3 Hz, 3H), 1.31 -1.21 (mlqi 0.73 - 0.67 (m 2H)

0.60 - 0.55 (m ZFD 0.51 -0.45 (m 2H), 0.45 -

100.39 (m 2H) Exanple 91

The @e&’ﬁﬁ%ﬁ &L predarad SY SIsBRE BPWeTRLAYS br Exdiid 585 il Ring
prodifdt)ofEkbiybRIBo i} Biyd 2«1 4axsrepar4 dilay@dnel. soqui nol i n- 6-

y1l)-5-fluoro-4- 15 nethyl benzam de The title conpound
was prepared as a solid according to the nethod of

us: FEEIRS SRR,  bi por i di b deyi) - et hyl ani ne. 20, V&

'H NFRCDARERY, @823(WF 4.4 Hz, 1H), 8.32 (d, J = 8.2 Hz, 1H), 7.96 (s, 1H), 7.80 -
7.74 (m, 2H), 7.51 (d, J = 8.5 Hz, 1H), 7.47 (s, 1H), 7.43 (d, J = 7.7 Hz, 1H), 4.24 (¢, J =
7.1 Hz, 1H), 3.85 (d, J = 6.9 Hz, 2H), 3.62 (s, 2H), 3.43 - 3.38 (m, 2H), 2.88 - 2.82 (m,
1H), 2.68 - 2.56 (m, 8H), 2.50 - 2.44 (m, 2H), 2.32 (s, 3H), 1.71 - 1.61 (m, 2H), 1.30 -
1.21 (m, 1H), 0.71 - 0.65 (m, 2H), 0.58 - 0.54 (m, 2H), 0.51 - 0.47 (m, 2H), 0.44 - 0.39
(m, 2H)

Example 73
N-Cyclopropyl-3-(2-(cyclopropylmethyl)-4-((4-isopropyl-1,4-diazepan-1-yl)methyl)-1-

oxo-1,2-dihydroisoquinolin-6-yl)-4-methylbenzamide

N/W
N\ \<
(N

The product of Example 70 (50 mg) was dissolved in dichloromethane (10 mL) and

acetone (0.15 mL) added. The mixture was stirred for 2 minutes then sodium
triacetoxyborohydride (109 mg) added. The mixture was stirred at room temperature for
12 hours. The volatiles were removed under reduced pressure and the residue purified by

HPLC to give the title compound as a solid (33mg).

MS: APCI(+ve) 527 (M+H)"
"H NMR DMSO-ds 8.42 (d, J = 4.4 Hz, 1H), 8.32 (d, J = 8.2 Hz, 1H), 7.98 (d, J = 1.5 Hz,
1H), 7.77 (dd, J = 7.9, 1.8 Hz, 1H), 7.75 (s, 1H), 7.51 (dd, J = 8.2, 1.5 Hz, 1H), 7.46 (s,
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1H NV\R DMSO- d6 8.52 (d, J = 4.4 Hz, 1H), 8.34 (d, J =

8.2 Hz, 1H), 7.89 (d, J = 1.5 Hz, 1H), 7.66 (d, J =
w@®288H22761H), 7.65 (s, 1H), 7.51 (dd, J = 8.2, pA1/EBRINS/001171

1H), 7.49 (s, 1H), 3.85 (d, J = 7.2 Hz, 2H), 3.77 (s,

2H), 2.89 - 2.82 (m 1H), 2.74 (d, J = 11.3 Hz, 2H)

2.42 (d, J = 6.7 Hz, 2H), 25 (g, J = 7.2 Hz, 2H)

218(d J =2.1Hz, 3H, 1.70 (t, J = 11.6 Hz, 178

1.62 (d, J = 13.6 Hz, 2H), 1.41 -1.28 (m 1H),

1H), 7112 (%J -]7 ?%l (H';ﬂi) gS’(d %9(96 2&48:%%3-(%_?4) &?é%’z.é’%&éélﬂ—l)

2.80 - (21‘}!3@#)11-18258?7 -2.682 48, QP{) 228 - 2.67 4, 4HY, B84 ( M502M) 2Bi), 2.49
(s, 3!%?) GM( 11 30 Oh,a2id)pd2o1-y2J (et hiyl), J0-88 (dcy &l Gop Ha BBty 10,65 (m,
2H), Qalﬁw@iﬁ%i(@o@lh‘bn%ﬁ? n0486mN2H) P-8Hr 8t (M5-Fuor o- 4- net hyl

benzam cle |o The title conpound was prepared as a
solid according to the nmethod of Exanple 75 step ii)
Exa 'pg product of Exanple 75 step i) and
1, 4] di azepane. Ms: APCI (-Fve) 503 (MrH)+ 1H NWVR
N-Cy ElBedi6-39248y clopraityIathy)H-((4 Bnathylpiperazia-Byhmpthyl)yi4pxo-

1 7.66 (d, J =

1,2-d'm!.d1°'F29I“'I'Hj',s"eﬂ“sﬂ"'cﬁé}”b?“-’:ar@@ H) 5 Hz, 1H§ 7.49 (s,

1H), 3.85 (d, J = 7.2 Hz, 2H), (s, 2.90 -

2.81 (m 1H), 2.78 (t, = 6, « 2H) 273 265(m

4H), 2.65 -,2.57 Om 2H), /\vrz

1.63 (quin&mJ 16, , 1.30]- 1.2V (m 1H)

0.73 - 0.66 (M 6 P 0.52 -

(m 2H), 0.45 -HO. 38 nple 93

N- Cycl opropyl- 3- (2- ({3 [ ] ropoxy) benzyl

) - 4- et hyl - 1- oxo-1, 2-

di hydr oi soqui nol i n-6-y1)-4-net hyl benzam dg_. 179 i)

6- Br ono- 4- net hyl i soqui nol i n-1( 2H) - one ™~

The title compound was prepared as a solid by the method of Example 59 step iv) using

product of Example 59 step iii) and 1-methylpiperazine.

MS: APCl(+ve) 485 (M+H)"

4 NMR DMSO-ds 8.4 (d, J = 4.1 Hz, 1H), 8.33 (d, J = 8.2 Hz, 1H), 7.95 (d, J = 5.1 Hz,
1H), 7.80 - 7.76 (m, 2H), 7.53 (dd, J = 8.2, 1.8 Hz, 1H), 7.48 (s, 1H), 7.44 (d, J =7.7 Hz,
1H), 3.85 (d, J = 7.2 Hz, 2H), 3.52 (s, 2H), 2.89 - 2.82 (m, 1H), 2.51 - 2.29 (m, 8H), 2.35
(s, 3H), 2.16 (s, 3H), 1.29 - 1.23 (m, 1H), 0.72 - 0.65 (m, 2H), 0.59 - 0.54 (m, 2H), 0.51
- 0.46 (m, 2H), 0.44 - 0.39 (m, 2H)

Example 75
N-Cyclopropyl-3-(2-(cyclopropylmethyl)-4-((4-methyl-1,4-diazepan-1 -yl)methyl)-1-

oxo-1,2-dihydroisoquinolin-6-yl)-5-fluoro-4-methylbenzamide



A suspension of 3-(3-brono-phenyl)-but-2-enoic acid

(10.69g) [prepared as described in 5 W2007073284] was
wo e@atiextesvi t h oxal yl chloride (5.8nm) and DVF POr/2B82008/001171

and was stirred for 3 hours under a nitrogen

at nosphere. The reaction n1g$ure was concentrated in

vacuo and azeotroped with 18t uene. The residue was

redi ssolved in 1,4-dioxane (40nL) and treated with a

solution of sodiumazide (8.6g) in_a 1:1 m xture of

1, 4- di oxane and water (50nL) at 0CG! The sol ution was

marned to roomtenperature and stilired for a 10further

1 hour. The,reactpon m xtureg 5 di ed “wi wat er

(250mL) an%ﬁ&bf rwsultlng sp on extract Wi th

di et hyl et v excofiped extracts were
washed wi th satwratef eous sodi ym hydr ogen
carbonate (250nL) and e (250 rgani cs were

8. 0
dried over anhydrous m@gnesi um sul phgte, f\ltered and
the liquors treated wi gh 1, 2- dichl onobenzgne (40ni).

The resulting m xture was concentrate Ngi ve a
sol ution of the 15acyl azide in 1,2-dichl okobenzene.
This was treated with iodine (2 crystals) and slowy
i) N-dﬂﬁﬂbﬁld)p¥ﬂ3$¥9-f@@clé‘ﬁ|b@§(hﬁémym4ﬂbrmyl -1 loixs-1, 2afiffdrbisbquinolin-6-

overni ght the reaction m xture was cooled to room
yl)- 5#@%@%'56&6@@1 and the solid washed with

1, 2-di chl or obenzene, isohexane andQdi ethyl ether to
give the subtitle conpound as_a sojlid .89). 20Ms:
APCI (-ye) 36, 238 (MH)- '

4- Met hyl - - et 0-i sogMi nol i n-6-y

1)- ben20|c ac e e sub-title

conmpound was praparen he net hod of internediate 3

usi ng the product of Op . Ms: £ (- ye) 306 (mHy

1H NVR DMSO-d6 11.15 (9, , 8.30 (® J = 8.2 Hz,

1H), 7.92 (dd, J = 7.9 1.5 Hz, 1H), 107.84 (d, J =

1.5 Hz, 1H), 7.58 (s, f 752(dd, J =7.9 3.8 Hz,
To a?‘#il,)(ture?onQe E)Fé:duét of E§(aﬁ1p|éz59 step ii) (3.17 g), N-cyclopropyl-3-fluoro-4-
methyl-5-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)benzamide (3.3 g) [prepared as
described in WO06110173] and potassium carbonate (2.86 g) in DMF (40 mL) was
added Pd-118 (0.20 g) and the mixture heated at 60 °C under nitrogen for 11 hours. The
reaction mixture was diluted with ethyl acetate and washed with water and brine. The
organics were dried over magnesium sulphate, filtered and evaporated. The residue was

purified (SiO,, eluting with 3:2 ethyl acetate:isohexane) to give the sub-title compound

(4.24 g).

H NMR DMSO-ds 9.80 (s, 1H), 8.92 (d, J = 1.8 Hz, 1H), 8.60 (s, 1H), 8.55 (d, J = 4.1 Hz,
1H), 8.39 (d, J = 8.2 Hz, 1H), 7.70 (dd, J = 10.5, 1.5 Hz, 1H), 7.67 - 7.64 (m, 2H), 3.99 (d,
J=7.2 Hz, 2H), 2.89 - 2.82 (m, 1H), 2.17 (d, J = 2.3 Hz, 3H), 1.39 - 1.32 (m, 1H), 0.72 -
0.67 (m, 2H), 0.59 - 0.53 (m, 4H), 0.51 - 0.47 (m, 2H)
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1H), 3.86 (s, 3H), 2.32 (s, 3H), 2.23 (s, 3H) iii)
3-(2-(3-(3-Di net hyl am no- propoxy) - benzyl) - 4- net hyl -
WO 00%/122765 hydr oi soqui nol i n-6-yl) - 4- net hyl - benzBCT/GBe00d/001171
nmet hyl ester The sub-title conmpound was prepared by
the nethod of internediate 4 using the product of step
ii) and the product of Exah%e 10 step ii). 20Ms: APC
(+ve) 499 (M1-H) iv)
N- Cycl opropyl-3-(2-(3-(3-(di met hyl am no) pr opoxy) benzyl

i) -Gy oo B UsTo hroBYms o s rmesivih dipzenag{-yipethy)-1-
oxo- 1t2 HEI‘?ydPQEBQHﬁ\%hWyIP-BETWrSQ methylisétizathidy t he met hod
ExXanple 3 step 11) using the product of step iii).
5 MS: APCl (+ve) 524 (M+H)+ 1H NI\/R CD3CD 8. 38 (br s,
1H), 7.66 (br s, 2H), 760 I—I), 749(br d, =
5.2 Hz, 1H), 7.34 (br d '

.25 - 7. 14
(m 2H), 6.95 - 6073 (M .94 (m
2H), 2.76 2.67 (, 2.24
(s, 6H, 1° ), 0.55 (m 2H)
Exanpl e 94
N- Cycl opr opy1l- 3 (2-( di met hyl &g poxy) benzyl
) - 3-net hyl - 1- oxo- 1, 2- N
di hydr oi soqui nol i n-6-ydl) - 4- et hyl ben@

N

A suspension of the product of step i) (0.45 g) in dichloromethane (50 mL) was treated
with 1-methyl-1,4-diazepane (0.61 g) and sodium triacetoxyborohydride (0.68 g) and then
stirred at room temperature overnight. Methanol (5mL) was added and the solution
purified directly by SiO, chromatography (eluting with 0 to 20% methanol in
dichloromethane) followed by HPLC to give the title compound as a solid (150mg).

MS: APCl(+ve) 517 (M+H)*

"H NMR CDCL; 8.50 (d, J = 8.3 Hz, 1H), 7.88 (s, 1H), 7.52 (d, J = 9.8 Hz, 1H), 7.44 (s,
1H), 7.40 (d, J = 8.1 Hz, 1H), 7.14 (s, 1H), 6.41 (s, 1H), 3.90 (d, J = 7.1 Hz, 2H), 3.64 (s,
2H), 2.97 - 2.85 (m, 1H), 2.78 - 2.70 (m, 4H), 2.66 - 2.60 (m, 2H), 2.57 - 2.52 (m, 2H),
2.33 (s, 3H), 2.23 (s, 3H), 1.85-1.77 (m, 2H), 1.33 - 1.24 (m, 1H), 0.91 - 0.83 (m, 2H),
0.85 - 0.56 (m, 4H), 0.46 - 0.40 (m, 2H)

Example 76
N-Cyclopropyl-3-(2-(cyclopropylmethyl)-4-((4-methylpiperazin-1-yl)methyl)-1-oxo-
1,2-dihydroisoquinolin-6-yl)-5-fluoro-4-methylbenzamide
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15

i) 6-Brono-3-nethylisoquinolin-1(2H)-one Br 182 ME:

APCl (-ye) 236, 238 (MH)- 1H NVR DVMBO d68.02 (d, J =
w@2008H227631H), 7.80 (d, J = 1.8 Hz, 1H), 7.53 (Pdr/GB2668/001171

8.6, 1.9 Hz, 1H), 6.30 (s, 1FD 2.21 (s, 3H) 5ii)

4- Met hyl - 3- (3- et hyl - 1- oxo- 1, 2- di hydr o-i soqui nol i n-6-y

1) - benzoi c acid, nethyl esi@ 0 The sub-title

compound was prepared by the nethod of internediate 3

usi ng the product of step i). 10 Ms: APCl (- ye) 306

(M H 1H NVR DMBO-d6 8.18 (d, J = ©2 Hz, 1H), 7.91

(dd, J =7.9, 1.8 Hz, 1H), J =1.8 Hz, 1H),

7.53 (d, J = 1 5 bz, 1H, ' NE & , 1H),
7.38 (dd, = 8.2||] 1.5 Hz, 6.37|(s, I, 3.85 (s,
3H), 2.31 p SN, 2 s, 3H) 15|||)
3-(2-(3-(3- D propoxy)-benzyl) 3- net hyl -

x0- 1, 2- di hydr oi soqui
nmet hyl ester

et hyWl - benzoi c aC|d
T\\//

N

The title compound was prepared as a solid according to the method of Example 75 step

i) using the product of Example 75 step i) and 1-methyl-piperazine.

MS: APCI(+ve) 503 (M+H)"

'H NMR DMSO-ds 8.54 (d, J = 4.1 Hz, 1H), 8.34 (d, J = 8.2 Hz, 1H), 7.96 (d, J = 1.5 Hz,
1H), 7.67 (s, 1H), 7.66 (d, J = 9.8 Hz, 1H), 7.55 (dd, J = 8.3, 1.7 Hz, 1H), 7.50 (s, 1H),
3.85 (d, J = 6.9 Hz, 2H), 3.51 (s, 2H), 2.90 - 2.82 (m, 1H), 2.46 - 2.35 (m, 4H), 2.34 -
2.18 (m, 4H), 2.25 (d, J = 2.4 Hz, 3H), 2.13 (s, 3H), 1.31-1.20 (m, 1H), 0.73 - 0.6 (m,
2H), 0.60 - 0.53 (m, 2H), 0.51 - 0.44 (m, 2H), 0.44 - 0.39 (m, 2H)

Example 77
N-Cyclopropyl-3-(2-(cyclopropylmethyl)-4-((3-(dimethylamino) propylamino)methyl)-

1-ox0-1,2-dihydroisoquinolin-6-yl)-5-fluoro-4-methylbenzamide
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I ON 20The sub-title conpound was prepared by the

nmet hod of internediate 4 using the product of step ii)
wa@ae@stibepr oduct of Exanple 10 step ii). M ARQ/GB2008)01171

499 (M+H)+ WD 2008/ 122765PCT/ GB2008/ 001171 183 iv)

N- Cycl opropyl-3-(2-(3-(3- (d| rret hyl am no) pr opoxy) benzyl

) - 3-net hyl - 1- oxo-1, 2-

di hydr oi soqui nol i n-6-y1) - 4- rret hyl benzam de. 5The

title conpound was prepared as a solid by the nethod

The tiﬁécomp@m \ng%ﬁrteggr@d( ﬁoﬁu@%@{@g@%gﬁ%‘éﬂ%& g?arﬁé)lig)ﬁ step
i) usﬁg ﬁ\e'_grgd%%f E>?anz @g‘j%ef]% gno? Ijl*,i\ﬂ%di%e@l-p%ne—;;BZ%Jan?gwg.
8 2, 1 5 Hz 1H), 7.39 (d, J = 7.9 Hz, 1H), 7.21
J

(t = ., 1H, 6.80 (dd, . Hz, 1H),
MS: /HD@I@ve)éo@éMtHi 2H), 6.63 (s, 1H), 5.45 (s, 3.94

Wkl & #8501 Gyt Py = dpfie 5'9&?2%9 v
1H), 7268%5 (ﬁ"é)i%)acfdl 8% e( Ay, 1342') 725%&6721(:'; @l%,sﬂ.? Hz, 2H),5.4D (37 ,1H),
3.85 (d J=72Hz, 2H) 3.77 (s, 2H), 2.89-2.81 (m, 1H), 2.57 (t, J = 6.8 Hz, 2H), 2.20
(d, J = 2.2 Hz, 3H), 2.17 (t, J = 7.2 Hz, 2H), 2.01 (s, 6H), 1.52 (quintet, J = 7.0 Hz, 2H),
1.30-1.22 (m, 1H), 0.73 - 0.66 (m, 2H), 0.60 - 0.53 (m, 2H), 0.52 - 0.46 (m, 2H), 0.45 -
0.39 (m, 2H)

I 1l
©
worl
N

N

Example 78
N-Cyclopropyl-3-(2-(cyclopropylmethyl)-4-((4-(2-hydroxyethyl)-1,4-diazepan-1-
yl)methyl)-1-oxo0-1,2-dihydroisoquinolin-6-yl)-5-fluoro-4-methylbenzamide

2-(1,4-Diazepan-1-yl)ethanol (311 mg) was added to a suspension of the product of
Example 75 step i) (301 mg) in dichloromethane (5 mL). The reaction was stirred at room
temperature for 1 hour before the addition of sodium triacetoxyborohydride (457 mg). The
reaction was then stirred at room temperature for 1 hour. The reaction mixture was treated
with methanol (2mL) and then concentrated to dryness. The resulting material was
purified by HPLC then by SCX ion exchange chromatography (eluting with methanol-

followed by 1.5M methanolic ammonia). The fractions containing product were
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Exanpl e 95
N- Cycl opropyl-3-(2-(4-((di met hyl am no) net hyl ) benzyl) -4
WO p@8hyi76l- oxo- 1, 2- PCT/GB2008/001171
di hydr oi soqui nol i n-6-y1l)-4-net hyl benzani de WO
2008/ 122765PCT/ GB2008/ 001171 184 A solution of the
product of Exanple 93 step ]iq7) in DVF (10nL) was
treated with 60% sodi um hydride in mneral oil (0.129)
and the m xture was stirred at roomtenperature under

' re.for.. m,ns, before. the additi
concBnfytby O el e S0 e B GEs RS i pe the G
comgddnﬁrdsrws&iar@@nﬁg;_rt her 20 m ns the reacti on was

treated with di nethyl am ne hydrochl oride (0.989),

followed by triethylamne (5nL). Stirring was
) i n f hours before being diluted with ethyl
MS: é@gﬁ(ﬁi'ée%ﬁ( and washing with water (150nL). The
1 IS8yl 2V ri 4 th anhydrou ' syl phat e
NGBS bt I S U ISP PR S oo
(m, ) 7(84r(df ) edr 5 Bz OH), e.lsugfs,ngHy,\Mtd? @t A, 31@&113%93:%, 2H), 3.64 (s,
0 give

cont ai ning 2.5% MeOH and 0.25% tri et hyl am ne)
2H), BH8 -Al8 (.t Rl 3cBWnpbRintn,( BHR 21 - MB9 (APEH),(2tT®) 2.65%m, 8H),

MeH) A+, 150 )
223 (GG 8736 MAL 61 3HY 1:38(ch ARy IO TRERY) BEMAAY - .54
, 2Mpbingl ol - 44 -
m dljiq)ﬁydr oi%%%ﬁ?n%ﬁﬁ-%— y01'§§ Hnm%myl benzam de The
title conpound was prepared as a solid by the nethod
of Exanple 3 step ii) using the 20product of step i).
Example 78,1 (+ve) 480 (MrH)+ 185

4-((6-(5-(CycIopropylcarbamoyI)-3-quoro-2-methylphenyl)-2-(cyclopropyImethyl)-1 -
oxo-1,2-dihydroisoquinolin-4-yl)methyl)-1 -(2-hydroxyethyl)-1,4-diazepane 1-oxide

N/W
N\ 0
" K//N\LOH

The title compound was isolated as a by-product from the reaction described in Example

78.

MS: APCI(+ve) 563 (M+H)*

'H NMR DMSO-ds 8.56 (d, J = 3.8 Hz, 1H), 8.34 (d, J = 8.2 Hz, 1H), 7.91 (d, J = 1.3 Hz,
1H), 7.68 (d, J = 9.5 Hz, 1H), 7.67 (s, 1H), 7.55(dd, J = 8.3, 1.4 Hz, 1H), 7.52 (s, 1H),
3.86 (d, J = 7.4 Hz, 2H), 3.85 - 3.80 (m, 2H), 3.67 (s, 2H), 3.52 - 3.45 (m, 1H), 3.37 -
3.30 (m, 2H), 3.30-3.20 (m, 1H), 3.08 - 2.99 (m, 1H), 2.89 - 2.80 (m, 1H), 2.80 - 2.58
(m, 4H), 2.40-2.27 (m, 1H), 2.22 (d, J = 2.1 Hz, 3H), 1.72 - 1.61 (m, 2H), 1.31-1.21
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1H NMR CD30OD 8. 42
7.65 (d, J = 1.5
wdabk)og/172740 (d, J 9 Hz, 1H), 7.29(m 5H), 5PCHGE2008/001171
2H), 3.43 (s, 2H), 2.83 (septet, J = 3.8 Hz, 1H), 2.30
(d, J =1.0 Hz, 6H), 2.19 f658 6H), 0.77 (m 2H), 0.61
(m 2H) Exanple 96
N- Cycl opropyl- 3-(2-(4-((di net hyl am no) net hyl ) benzyl) -3
- met hyl - 1- oxo- 1, 2-

1593 SORBU PR U S o 048 e g

2H) -di hydr o-i soqui nol i n-6- yl)-4-nethyl -benzoic acid,
met hyl ester The sub-title conmpound was prepared
by the nethod of Exanple 95 step i) using the

15product of Exanple 94 step ii). Ms: APCl (+ve) 455
Exarrnif i + i

i)
N@@}@%ﬁ{%&@%ﬁ@@’iog@;syﬁﬁ’séﬁm(yﬁ&i«{‘-ﬁiéﬁééﬁﬁi,B%Pim%m%ﬂogmlr) -3

yl)mezﬁyi?-hmirool,amz&miéda;uﬁwih)e-%matybmmmlaenzahaae The

title conpound was prepared as a solid by the nethod
of Exanple 3 step ii) using the product of step i).
5MS: APCI (+ve) 480 (MrH) + 1H NMRWMSO-d6 8.33 (d, J =

(d, J =7.4 Hz, 1H), 7.73 (m 2H),
Hz, 1H), 7.54 (dd, J = 8.3, 1.7 Hz,
7.

8.2 Hz, 1H), 7.73 (dd, J = 7.9, 2.1 Hz, 1H), 7.71 (d,
J=1.8 H, 1H), & 51 (d, J PN"IRN—Z. 45 (dd, J
= 8.3, 1.7%1 7.39 (d 1 7.9 |Hz, 1%/, 7.27 (d,
J = 8.2 HS . g "R M 2H), 6.63 (s,
1H), 5.48 (s, 28 o[83 (septet, J = 3.7
Hz, 1H), 2.38 (s, 3Hx . 220 (s, 6H),
0.77 (m 2H), 0.61 100} Exanpl eN97

N-

Cycl opropyl- 4- net hyl £3- (4- et hyl - 1{ox0-g( 4- (pi perid
i n-4-yQoenzyl) -1, 2- di ﬁ

ydr oi soqui nol i N~B8<y1) benzam de

The title compound was prepared as a solid according to the method of Example 75 step
ii) using the product of Example 75 step i) and (2R,6S)-2,6-dimethyl-piperazine, and the
product purified by SiO, chromatography (eluting with 5%methanol in dichloromethane

followed by 5% of 7M methanolic ammonia in dichloromethane).

MS: APCl(+ve) 517 (M+H)"

'H NMR DMSO-ds 8.53 (d, J = 4.4 Hz, 1H), 8.35(d, J = 8.2 Hz, 1H), 7.95 (d, J = 1.5 Hz,
1H), 7.67 (s, 1H), 7.66 (d, J = 8.4 Hz, 1H), 7.54 (dd, J = 8.2, 1.8 Hz, 1H), 7.48 (s, 1H),
3.86 (d, J = 6.9 Hz, 2H), 3.47 (s, 2H), 2.90 - 2.82 (m, 1H), 2.72 (d, J = 10.3 Hz, 2H), 2.69
-2.61 (m, 2H), 2.23 (d, J = 2.3 Hz, 3H), 1.48 (t, = 10.3 Hz, 2H), 1.31 - 1.21 (m, 1H),
0.89 (d, J = 6.2 Hz, 6H), 0.73 - 0.67 (m, 2H), 0.59 - 0.54 (m, 2H), 0.51 - 0.45 (m, 2H),
0.44-0.39 (m, 2H)

Example 81
N-Cyclopropyl-3-(2-(cyclopropylmethyl)-4-((4-(methylamino)piperidin-1-yl)methyl)-1-

oxo-1,2-dihydroisoquinolin-6-yl)-5-fluoro-4-methylbenzamide
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1) 2,2,2-Trifluoro-1-(4-phenyl
- pi peridin-1-yl)-ethanone WO
wQe@81128Y65PCT/ GB2008/ 001171 187 Tri fl uor oacep€T/GB2008/001171
anhydride (70nmL) was added dropw se to 4-phenyl
pi peridine (25g) at OC with stirring under nitrogen.
The mixture was then heated®®o reflux for 4 hours
before cooling to roomtenperature and stirring for a
further 48 hours. The reaction was concentrated in
vacuo, azeotroping with tol uene and redissol ved et hyl
acetate before 5washing with vat er and brine. The
organi c layer was dried using magresi um sul fate and
concentrated to give the sub-A 3 CO und (40 g). 1H
4N (m , 3.96

(m 1H), 1H), ¢.04 - 2.81
(m 2H), 1.61 (' 2H)
10 ii)

1- (4- (4-Chl oronet hyl yl1l)-2,2,2-tri

fluoro-ethanone CL A suspension of {he product of
step i) (18g), paraforpral dehyde (14gk_andl zi nc

di chl ori de 15(14g) in dichloronethane {700nNH was
stirred at roomtenperature. Hydrogen chl ori]de gas was
bubbl ed t hrough the reaction for 30 m nutes. The

1o | &t i W @ch&dfietifane (15 mL
To a S6itr SrtnyBRdtLt SPESAntle 7908D HITRSIR) W AciBidfiotine (15 mL)

was §ddedimhéthyipipeddided-ydedrbiahic ptid ded-bslypestat @80 nid)@nd the reaction
was gtirrge%lneit ?oopnq ?esrremg\rgtsured froir ?8 n%ﬁdltgg bgftft)%’en’c%zialéllgi]tigrhJ |o1t sagd?ur% nd
triacetoxyborohydride (490 mg). The reaction was then stirred at room temperature for 24
hours. The reaction mixture was diluted with dichloromethane (50mL), washed with water
(50mL), dried over magnesium sulfate, filtered and evaporated in vacuo. The residue was
then dissolved in methanol (5 mL) and treated with hydrogen chloride (4N in 1,4-dioxane,
10mL) and stirred at room temperature for 1 hour. The reaction mixture was evaporated in
vacuo and the residue was purified (SiO,, chromatography eluting with 5% methanol in

dichloromethane to 5% 7N ammeonia/methanol in dichloromethane) to afford the title

compound as a solid (250 mg).

MS: APCI(+ve) 517 (M+H)*

'H NMR DMSO-ds 8.54 (d, J = 4.1 Hz, 1H), 8.35 (d, J = 8.2 Hz, 1H), 7.96 (d, J = 1.5 Hz,
1H), 7.68 (s, 1H), 7.66 (d, J = 10.0 Hz, 1H), 7.54 (dd, J = 8.2, 1.5 Hz, 1H), 7.47 (s, 1H),
3.85 (d, J = 7.2 Hz, 2H), 3.49 (s, 2H), 2.89 - 2.78 (m, 3H), 2.27 - 2.21 (m, 7H), 1.97 (t, J
= 11.2 Hz, 2H), 1.74 (d, J = 12.4 Hz, 2H), 1.31 - 1.20 (m, 1H), 1.20 - 1.08 (m, 2H), 0.73 -
0.66 (m, 2H), 0.60 - 0.55 (m, 2H), 0.52 - 0.45 (m, 2H), 0.45 - 0.39 (m, 2H)

Example 82
(S)-N-Cyclopropyl-3-(2-(cyclopropylmethyl)-4-((3-methylpiperazin-1-yl)methyl)-1-

oxo-1,2-dihydroisoquinolin-6-yl)-5-fluoro-4-methylbenzamide



15

concentrated in vacuo to give a green oil which was
purified (Si02 eluting with 30% 20hexane in
waelc@kliza7edret hane) to give the sub-title conpoupdr/GB2@g/001171
1H NVR DMSO-d6 7.37 (d, J = 9.5 Hz, 2H), 7.28 (d, J =
9.0 Hz, 2H), 4.73 (s, 2H), 4.43 (dt, J = 13.1, 2.0 Hz,
1H), 3.97 (m 1H), 3.39 (dl7% = 10.2 Hz, 1H), 3.06 -
2.82 (m 2H), 1.89 (m 2H), 1.62 (m 2H) 188 iii)
4- Met hyl - 3- (4- et hyl - 1- oxo-2- (4-(1-(2,2,2-trifluoro-ac
etyl) - pi peridin-4-yl)-benzyl)-
1,2-dihydro-isoquino|in-6-y1)-ben§9ic aci d, nethyl
ester 5The sub-title conmpound wasjjprepared by the
met hod of Internedi ate 4 usi’, cHlprogduct of step ii)

and the proguct of) . APCl  (+ve)
577(M1-}—A{H NI\ = 8.2M1z, 1H),
7.93 (dd, J ="WN9, % = 1.5 10Hz,
1H), 7.49 (d, H= 1. =8.3 1.9
Hz, 2H), 7.21 (d, J / d J =28.2
Hz, 2H), 6.63 (s, 1H),[5. , , 2H), 4.56
(m 1H), 3.88 (s, 3H),F3.34 (m 2H), L. Em 3H),
2.37 (s, 3H), 2.33 (s, 3H), 1.92 (m 1 1.65 (m 2H)

i V)
N-Cycl opropyl- 4- net hyl - 3- (4- et hyl - 1- oxo- 2- (4- (pi perid

The title-cdbmpe0RN ad brebafed as a solid according to the method of Example 81 using
15di hydr oi soqui nol i n-6-yl ) benzam de The title

the pomivpbofiitkawmde 6 sleai)eahdaéS)2-wethytbingyazine: 11watdesicocid, tert-butyl
Exanple 3 step ii) using the product of step iii). 20
esterggd pApied ?WE?CS% ( MrH) +

MS: APCI(+ve) 503 (M+H)*

TH NMR DMSO-ds 8.53 (d, J = 4.1'Hz, 1H), 8.34 (d, J = 8.2 Hz, 1H), 7.96 (d, J = 1.3 Hz,
1H), 7.68 - 7.64 (m, 2H), 7.54 (dd, J = 8.3, 1.7 Hz, 1H), 7.53 (s, 1H), 3.90 - 3.81 (m, 2H),
3.52 - 3.44 (m, 2H), 2.89-2.82 (m, 1H), 2.81 - 2.68 (m, 3H), 2.63 - 2.55 (m, 2H), 2.24
(d, J = 2.3 Hz, 3H), 1.93 - 1.86 (m, 1H), 1.60- 1.53 (m, 1H), 1.29 - 1.22 (m, 1H), 0.89 (d,
J = 6.4 Hz, 3H), 0.72 - 0.67 (m, 2H), 0.59 - 0.54 (m, 2H), 0.51 - 0.46 (m, 2H), 0.43 - 0.39
(m, 2H)

Example 83
3-(4-((4-Aminopiperidin-1-yl)methyl)-2-(cyclopropylmethyl)-1-oxo-1,2-
dihydroisoquinolin-6-yl)-N-cyclopropyl-5-fluoro-4-methylbenzamide
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15

1H NVR CD3COD 8.41 (d, J = 8.2 Hz, 1H), 7. (dd, J =
7.9, 1.8 Hz, 1H), 7.71 (d, J = 1.8 Hz, 1H), 7.63 (d, J
we 28823485 1H), 7.52 (dd, J = 8.3, 1.7 Hz, 1H)PCTGB008/001171
(d, J =7.9 H, 1H), 7.23 (dd, J = 30.0, 8.2 Hz, 5H)
5.20 (s, 2H), 3.15 (d, J = 12.3 Hz, 2H), 2.87 - 2.60
(m 189 4H), 2.30 (s, 3H), 17H 27 (d, J = 1.3 Hz, 3H)
1.80 (d, J = 13.6 Hz, 2H), 1.64 (octet, J = 6.2 Hz,
2H), 0.77 (td, J =7.2, 5.1 Hz, 2H), 0.61 (m 2H)
Exanpl e 98 O
5N- Cycl opropyl- 4-net hyl - 3- (3-net hyl - 1- Qxo- 2- (4- ( pi peri
di n-4-yQobenzyl) - 2- di hyd DEfui N1 n- ) benzam de
i)
4- Met hyl - 2,2,2-trifluoroace

tyl) pi peridin-g
10di hydr oi soqui nol i kG benzoi c \aci dn_ret hyl ester 0
The sub-title conmpound was™ preparedNy the nethod of
Internmedi ate 4 using the product of [Exanpl e 97 step
ii) and the product of Exanple 94 ste I )"NH5 NB

APCl (+ve) 577 (MrH + 1H NVR CD3CD 8.34 (d, J*= 8

The tﬁ%gom@ma{fygg pre ’r?d:l as zaZol%l c% az@q?%thfgquggmﬁé 81 using

the p!%d@ct - F_Q(ah%le ?&&tep_ﬁ ah@ deﬂldanylﬁaﬂc%nﬁc a&dZte}'Moutyi Eter.
3 (s d J =41 Hz, 2H), .57 (m 1H),

409(tJ=72Hz 1H), 3.88 (s, 203H) 3.32 (m
2.37 (s, 3H), 2.32 (s. 3H), 1.92

v Aplcors) 503 Wt 21y 1 1)

HVDRASERIA 1o = "“%‘.]Zh";‘aé BB Bl R AT e e
1H), 7.69 - 7.65 (m, 2H), 7.55 (dd, J = 8.3, 1.7 Hz, 1H), 7.46 (s, 1H), 3.85(d, J =6.9 Hz,
2H), 3.49 (s, 2H), 2.89 - 2.78 (m, 3H), 2.54 - 2.50 (m, 1H), 2.25 (d, J = 2.3 Hz, 3H), 1.98
-1.92 (m, 2H), 1.67 - 1.60 (m, 2H), 1.45-1.39 (m, 2H), 1.30 - 1.21 (m, 1H), 1.19-1.10
(m, 2H), 0.72 - 0.67 (m, 2H), 0.60 - 0.55 (m, 2H), 0.51 - 0.46 (m, 2H), 0.43 - 0.39 (m,

2H)

Example 84
N-Cyclopropyl-3-(2-(cyclopropylmethyl)-4-((4-(isopropylamino)piperidin-1-
yl)methyl)-1-ox0-1,2-dihydroisoquinolin-6-yl)-5-fluoro-4-methylbenzamide
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WD 2008/ 122765PCT/ GB2008/ 001171 190 The title
conpound was prepared as a solid by the nethod of
waEx@spkEe8 step ii) using the product of step PQT/GB2008001171

APClI (+ve) 506 (MrH)+ 1H NVR CD3CD 8.33 (d, J = 8.2
Hz, 1H), 7.73 (dd, J = 7.8 19Hz 1H, 7.71 (d, J =
1.8 Hz, 1H), 7.51 (d, J = 175 Hz, 1H), 7.44 (dd, J =
8.3, 1.7 Hz, 1H), 7.39 (d, J :7.7 Hz, 1H), 7.19 (d, J

= 8.2 Hz, 2H), 7.08 (d, J 82Hz 2H), 6.62 (s, 1H),

o 55 B o S s by e o ey
acetoh'é ;Oéﬁ mL% a@c'lged1 %@so@ﬂ;n wés §§rréd3for élfﬂmutes %n(s‘bdlu%")
1.77 (m 2H), 0.78 (dd, J 2, 2.1 Hz,
triaceﬂﬂyborﬁhﬁdhdér(% Bl-rl)g) addEd airpé mnﬁ@re was stirred at room temperature for
3-(2-Benzyl-4-(3-(dinmethyl am no) propyl)-1-oxo-1, 2-di
16 hoalraa.T@eqekaﬁ'@rswerwgweﬁwdev@% gesue ﬁ@@mrﬁélﬁzem d by

HPL% giveBte‘ﬁ ml? camg%%a g%d (14.'551921| hydr oi soqui nol i n-6-y1)

-4 nmet hyl ben20| c acid, methyl ester 191 A solution
of internediate 4, (1.3 g) in acetic acid (10 nL) was
MS: N?Ch(f\@d%ﬁ (Mol t enperature for 10 m nutes. Brom ne

W NI DSR4 G 150 e 55 & i iad oBdi ) ="

M e i

2H), msioedzlagalag-vz T (maumy, 2.4 i 2d1 quen Hep2EeEl, Um Z81HzasH), 2.00
filtered and evaporated in vacuo. The crude product

-1.92v68, Bid), it 76ed!.6&(02 2He - ai 88 (map Y. &Gt 1 g (Wi, t)1998 ¢, J =

6.2 I-éoélgl toh%' o@ﬁ%ﬁpﬁ‘,ogﬁg%(%fﬁgéfﬁ?)m § D2 1848 hNSH). 0.44 - 0.39 (m,

Example 85
(R)-N-Cyclopropyl-3-(2-(cyclopropylmethyl)-4-((3-(hydroxymethyl)piperazin-1-
yl)methyl)-1-0xo0-1,2-dihydroisoquinolin-6-yl)-5-fluoro-4-methylbenzamide

A mixture of the product of Example 75 step i) (300mg), (R)-2-(hydroxymethyl)piperazine-
1-carboxylic acid, tert-butyl ester (465mg) and sodium triacetoxyborohydride (608mg) in
dichloromethane (20mL) was stirred under nitrogen for 16 hours. The reaction was
partitioned between dichloromethane and water; the organics were then collected and
concentrated to dryness. The residue was purified by HPLC to give the title compound

(230mg) as a solid.
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10Ms: APCI (+ve) 462,464 (1:1) (MrH)+ i1i)
3-(2-Benzyl- 4-(3-(dinet hyl am no) propyl) - 1- oxo- 1, 2-di hy
waele@saeayes nol i n- 6-yl)-4- nethyl benzoic acid, nechgB2008/001171

ester 15A m xture of the product fromstep i) (170
ny) , tetrabutylannnniun1ch¥?r|de (10 mg), Pd- 118 (24
nmg) and N-net hyl di cycl ohex 3m ne (0.12 nmL) in
N, N- di net hyl acet am de (3 nmL) was evacuated and fl ushed
with nitrogen (x3) before the addition of ally’
al cohol (0.05 nmL). The resultant solution was stirred
under nitrogen at 70 C for 2 hours. The reaction

MS: Ap@q% syaanagel ed to roomtenperature and dilute
hyd roc Ior|c acid (1IN, 2 nmL) was 20added, followed by

H NMRGMS@@ﬁBtHAa(deJ EH® W) 1H)TBS5r(dslF 6|3n|gz sﬁhﬁpéﬁ% (bR *wﬂié'? Hz,

and WO 2008/ 122765PCT/ 7 t
140, 169 ¢ 7 GAAT WA DB SR P T Fhidée 1TRS (o, TH BT & 54 b
a 192
1H), ngsgfgﬁom %gg g’lﬂg o1 %\%gd\@b%/dq% (B 262 PF(m, 3H)
2.75 13 bAGAt axybosphyapihe AH), 425 (@l.= 1. BéHerBKIl) lH@? WAS7 (e 2H),
stirred at roomtenperature for 30 mnutes. The
1.67 1 €88 (inorI HxYi k8Ur &.19d®, fiH)t @74 d 086d M Al)e@ - 68i- Pk My Yk 8-52 -

ca col ( ) (eluting with 3 % 5nmet hanol in
045@“0%‘]"6@0‘}%1913%85‘ %B‘gafford the sub-titled conpound

(0.12 g). Ms:. APCl (+ve) 469 (M+H) + i)

3-(2-Benzyl-4-(3-(di net hyl am no) proPyl) - 1- oxo- 1, 2-di hy
Exanspfleiggoqui nol i n- 6-y1) - N1O cycl opropyl-4- net hyl benzam de

A'N H A sol ution of cycl opr | am ne (0.18 nlL) and the
(R)- l\bﬁmlgptonyﬂ@r(ﬂs(ﬁwomqpy(rm ngsv-«zmthwdpwrﬁey jmethyl)-1-

e Wi th.isn (2N/ THF, 1
°x°'i1’E)°ﬁ'té¥f?f°§qu'é(§ rﬁ%yﬁ n% '“ﬁpg f hour. The
reacti on m xture was quenched W th sat ur at ed agueous

15 ammoni um chl oride (10 nL), and gxtracted into ethyl
acetate (2x10nmL). The organic Iaye was dried over

nagnesiun1su|fate. filtered 2 aRQ d in vacuo.
Purification by HRLC gave t ‘ bnpo as a
solid (31

Ir=z

The title compound was prepared as a solid according to the method of Example 81 using
the product of Example 75 step i) and (R)-3-methylpiperazine-1-carboxylic acid, tert-butyl
ester and the product purified by HPLC.

MS: APCI(+ve) 503 (M+H)*

"H NMR DMSO-ds 8.53 (d, J = 4.1 Hz, 1H), 8.34 (d, J = 8.2 Hz, 1H), 8.03 (s, 1H), 7.71 -
7.64 (m, 2H), 7.55 (dd, J = 8.2, 1.3 Hz, 1H), 7.51 (s, 1H), 4.16 (d, J = 12.8 Hz, 1H), 3.91 -
3.80 (m, 2H), 3.05 (d, J = 12.8 Hz, 1H), 2.89 - 2.83 (m, 1H), 2.82-2.76 (m, 1H), 2.73 -
2.66 (m, 1H), 2.59 -2.52 (m, 2H), 2.43 - 2.33 (m, 2H), 2.26 (d, J = 2.1 Hz, 3H), 2.04 -
1.98 (m, 1H), 1.29 - 1.22 (m, 1H), 1.09 (d, J = 5.9 Hz, 3H), 0.73 - 0.67 (m, 2H), 0.59 -
0.54 (m, 2H), 0.51 - 0.47 (m, 2H), 0.44 - 0.40 (m, 2H)
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MB: APCI (+ve) 494 (MrH)+ 201H NVR DMBO-d6 8.42 (d, J =
4.2 Hz, 1H), 8.36 (d, J =8.3 Hz, 1H), 7.80 (d, J =
w@288H22763H), 7.76 (s, 1H), 7.67 (s, 1H), 7.54r¢TGBI008/001171
7.2 Hz, 1H), 7.44 (s, 1H), 743(d J =7.2 Hz, 1H),
7.37-724(m 5H) 521% 2.89 - 2.79 (m
1H), 2.69 (t, J = .2 2.29 (s, 3H), 2.20 (t,
J =7.2 Hz, 2H), 2 05 (s, 6H), 1. 67 (quintet, J = 7.2
Hz, 2H), 0.72 - 0.63 (m 2H), 0.58 - 0.50 (m 2H) 193
Exanpl e 100
3-(2-Benzyl-1-o0x0-4-(3-(pyrrolidin-1-yl)propyl)-1, 2-di
Exarrﬂ%f@'ﬁ?i soqui nol i n- 6-0- Ncycl opropyl - 4- net hyl benzam de 5

(R)- Nasxae@mwya-m«wmewrommsthvwﬂm thytirgxymethy)#4y-- 1, 2- di h
ydr o- |squ|noI yl) - | - benzgi ¢ aC|? net yl
methyipipgrazin- -yl)mﬁﬂwvéhborpﬂp%dwﬂmﬂmwmagnﬁrxébé Wgro-4-
meth ﬁ)corg to the method of Exanple 99 step ii) 1O0using
4 uct of Exanple 99 step |b and pyrrolidine. M
APCI(+ve) 495 (M+H) + i)
3- (2-Benzyl- 1- oxo- 4- (3-(py C

propyl) -1, 2-di

was prepared RS a™$
Exanpl e 99 sthHp iili

r'to the nethod of
oduct of step i).

; SR %{j J =
4.1 Hz, 1H), 8.36 (d, 2 H, My, 7.79 B =
7.9 He 10, 776 (SE1H, 7,69 (s IBN.T 54 (d, J =
8.6 Hz, 1H). 7.45 (s, 1H. 7.43 (d. 9% He,

The '%ﬂﬁ?u?d.tﬁf Exa%ﬁglé @_5 (g%) ?Vﬁl%%ﬁ%aléec% nﬁ'ﬂl?romfthanggigo p‘l’zl“? 80
Form%ld)gh%%df@ﬁz?? %}L_EQ':O( BaithiriacétoRbdrShydAld (98kg) WdréltidhtRided and
the mixture stirred for 4 hours. Water (10mL) was then added and the mixture extracted
with dichloromethane (30mL). The organics were combined and evaporated under
reduced pressure. The residue was purified by HPLC to give the title compound as a solid

(70mg).

MS: APCl(+ve) 533 (M+H)"

'H NMR DMSO-ds 8.54 (d, J = 4.1 Hz, 1H), 8.35 (d, J = 8.2 Hz, 1H), 7.96 (d, = 1.5 Hz,
1H), 7.68 - 7.64 (m, 2H), 7.54 (dd, J = 8.2, 1.5 Hz, 1H), 7.50 (s, 1H), 4.41-4.36 (m, 1H),
3.85(d, J = 6.9 Hz, 2H), 3.58 - 3.51 (m, 1H), 3.51 (s, 2H), 3.26 - 3.18 (m, 1H), 2.93 -
2.82 (m, 2H), 2.73 - 2.63 (m, 2H), 2.25 (d, J = 2.3 Hz, 3H), 2.17 (s, 3H), 2.11 - 2.04 (m,
2H), 1.97 - 1.80 (m, 2H), 1.31 -1.22 (m, 1H), 0.73 - 0.67 (m, 2H), 0.59 - 0.54 (m, 2H),
0.51-0.46 (m, 2H), 0.44 - 0.39 (m, 2H)

Example 88
N-Cyclopropyl-3-(2-(cyclopropylmethyl)-1-oxo-4-(piperazin-1-ylmethyl)-1,2-
dihydroisoquinolin-6-yl)-5-fluoro-4-methylbenzamide, dihydrochloride
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101.60 - 1.53 (m 4H), 0.71 -0.64 (m 2H), 0.59 - 0.52
(m 2H) Exanple 101
wWoR@gabps opy1- 3- (2- (cycl opropyl met hyl ) - 4- (( 2- ¢di/eBRévgi001171
am no) et hoxy) nmet hyl ) - 1- oxo-
_15 2-di hydr oi soqui nol i n- 6-y11_/)5- 4- et hyl benzanm de 0 15
[
N- Cycl opropyl- 3-(2-(cycl opropyl net hyl ) - 4- (hydr oxymet hy
l')-1-oxo-1, 2-
dlhydr0|squ|noI|n 6-y1) - 4- met hyl §
2008/ 122765PCT/ GB2008/ 001171 195

énzam de WO
To_a solution of

t he product of BExanple 37 | En THFE (12
m.) at OC pas addéd borane a8 f uram/conpl ex
(IMTHF) (T dr oS e7 Neg~bath was renoved

once gas evolu @ , and the reaction was
stirred at room 5t enper at 1\ho The reation

m xture was cooled to P C and furth borjane
t et rahydr of uran conpl (1M THF, 750(uL) s added,
and the reaction was slowy warned to omtenperature
and stirred for 1 hour. The reaction m xture was
To a splativnhe thenprobuctal Exarplemd)stemil (496t maldin @Idj:hiqn@rne@ang (20 mL)

t at 2x50 nL). Th nbi ned
was 23068 PIRRGHRRE IRPGRICIRIGIS 37T PTG AN L PR ILP B AN st

at roor%feﬁ:goeég tdfe ffol ﬁ:@m rg.ﬂeé r?e tillg %BHI@SWB dﬂm}ﬁacéﬁ@(yborohydnde

orome ane gavet sub-tit

(608 ﬁ@m%ﬂ Q’mﬁﬁ@@t 5In teMperaditelforz/Rithd034 hddrsiihe Battion mixture
N-Cycl opropyl- 3-(2-(cycl opropyl net hyI% 4-02- (di net hyl a
was difuted)vathdistyyneatethang-and washed with water. The organic phase was then

evaporated to dryness and the residue treated with 4M HCI in 1,4-dioxane (10mL) with
methanol being added to aid dissolution. The reaction was stirred at room
temperature for 1 hour and then concentrated to dryness. The residue was stirred
in methanol and the resulting precipitate collected by filtration, washing with

methanol to give the title compound as a solid (190mg).

MS: APCI(+ve) 489 (M+H)*

"H NMR DMSO-ds 8.62 (s, 1H), 8.37 (d, J = 8.2 Hz, 1H), 8.14 - 7.80 (m, 3H), 7.67 (d, J =
10.5 Hz, 1H), 7.59 (d, J = 8.2 Hz, 1H), 3.87 (d, J = 7.2 Hz, 2H), 3.68 (s, 2H), 3.60 - 3.24
(m, 8H), 2.93 -2.83 (m, 1H), 2.22 (s, 3H), 1.36 - 1.25 (m, 1H), 0.73 - 0.58 (m, 4H), 0.56
-0.43 (m, 4H)

Example 89
N-Cyclopropyl-3-(2-(cyclopropylmethyl)-1-oxo-4-((piperidin-4-
yimethylamino)methyl)-1 ,2-dihydroisoquinolin-6-yl)-5-fluoro-4-methylbenzamide
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0x0- 1, 2-di hydr oi soqui nol i n-6-y1) - 4- et hyl benzam de
A solution of the product of step i) (130ng) in
waelc@kliza7esret hane (5 nl) was treated with (- PCT/GB2008/001171

20/ +) - 10- canphor sul fonic acid (680 ng) and

N, N- di et hyl et hanol am ne (0.32 nlL) and stirred at room

tenperature for 17 hours. A$@FWdrogen chloride in

1, 4-di oxane (0.85 nlL) was added and the reaction was

stirred at roomtenperature for 6 hrs. Additional N N

WO 2008/ 122765PCT/ GB2008/ 001171 996

di net hyl et hanol am ne (0. 33 |

(-/+)-10-canphorpul fonic a

chloride R 1,4 re addgd and the

reacti on™wa i ature for 60 hours.

The reaction p as diluted Mﬁth di chl or omet hane

(100nmL) and washedwt pAsat urat ed. so kcar bonat e

(100nL) solution. Thg organics 5we

vacuo, and the crudeproduct was puatifi by FFLC to

yield the title conpound as a solid (25. .

APCI (+ve) 474 (M+H)+ 1H NVR DVSO-d6 9.32 (s, 1H), 8.43
The t(tls coﬂdﬂ))undBw3§ ptabarel as & s@idHzcortlidlg, to Th8Mefhwd of Example 81 using

) 4N hydr ogen

the pqodgqt qf@t?afppfe %65§t(egﬁ) a%ﬁ%ammom’dryé?p’griéh%—?Zz(aﬁéo,x%%qid tert-
puty 527 (S 3.87 (d, J = 6.9 Hz, 2H), 3.74 (s, 2H),
Uty 2.90 - 2.81 (m 1H), 2.75 (s, 6H), 2.29

(s, 3H)’ 1, 3’2 - 1.22 (m 1H), 0.72 - 0.65 (m 2H),
0.60 - 0.53 (m 2H), 0.54 - 0.47 (m 2H), 0.46 - 0.40
MS: ARGI(2Hg) 51BEMahp] e 102

H NMR DMSO-ds 8.52 (d, J = 4.1 Hz, 1H), 8.34 (d, J = 8.2 Hz, 1H), 7.90 (d, J = 1.3 Hz,
1H), 7.66 (d, J = 9.5 Hz, 1H), 7.65 (s, 1H), 7.51 (dd, J = 8.2, 1.5 Hz, 1H), 7.49 (s, 1H),
3.85 (d, J = 7.2 Hz, 2H), 3.77 (s, 2H), 2.89 - 2.80 (m, 3H), 2.40 (d, J = 6.4 Hz, 2H), 2.34
(t, J = 11.9 Hz, 2H), 2.18 (d, J = 2.1 Hz, 3H), 1.57 (d, J = 12.0 Hz, 2H), 1.49 - 1.38 (m,
1H), 1.31 - 1.22 (m, 1H), 0.97 - 0.85 (m, 2H), 0.73 - 0.66 (m, 2H), 0.60 - 0.54 (m, 2H),
0.52 - 0.45 (m, 2H), 0.45 - 0.39 (m, 2H)

Example 90
N-Cyclopropyl-3-(2-(cyclopropylmethyl)-4-((4-(2-hydroxyethyl)piperazin-1-
yl)methyl)-1-oxo-1,2-dihydroisoquinolin-6-yl)-5-fluoro-4-methylbenzamide
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(S)-N Cycl opropyl-3-(2-(cycl opropyl net hyl ) -44(3-(hydro
xynmet hyl ) Pi Perazi n- 1-

wq@ @wetikarky - 1- oxo- 1, 2- di hydr oi soqui nol i n- 6-y1) - BET/GBo008/401171
4- et hyl benzami de 20The title conpound was prepared
as a solid according to the nmethod of Exanple 81 using
the product of Exanple 75 §tep i) and

(S)-2-(hydroxynet hyl) - pi perazi ne- 1-car boxylic acid,
tert-butyl ester. 197 Ms: APCl (+ve) 519 (MtH)+ 1H NMR
The tpipompoug es roparef a5 Spoizoqyingo I ko o ERtiyTs step
o gl plong o) bkt gl £ 28 (1
2H), 3.28- 3.20 (m 2H), 2.89 - 2.77 (m 3H), 2.75 -

2.67 (m1H), 2.63 - 2.52 (m 2H), 2.25 (d, J = 2.3 Hz,
MS: ARGI(+ve) 638 (MHHE7 (m 2H), 1.67- 1.58 (m1H), 1.31 -

1 74- Q.66 Q. - 0. ,

RS S st . g 4187 10 8l 2023t L {50 e

1H), J/)@/Jr\')(%ﬁm[?;sega(l\z %16@}#%'11—?);%.5%%&& peidry| +.4 14 dHpzepas; 1H),

4.33 Nkt Eyﬂ rsz;|1ﬂ-gn:y.85 lodk Rizy 1.2-Hz, @kiy-315 Rsdli ) dB.46 s giui 6.6 Hz 261),
-y1) benzam 15]

290 65 B (o 100 (3o L RNEs ) oA Lod AR 2ok 285 rbr 23 12, 3H,

1.31 9981 (m, 1H), 0.73 - 0.67 (m, 2H), 0.60 - 0.55 (m, 2H), 0.51 - 0.45 (m, 2H), 0.45 -

0.39 (m, 2H)

Example 91
N-Cyclopropyl-3-(2-(cyclopropylmethyl)-4-(((1-ethylpiperidin-4-
yl)methylamino)methyl)-1-oxo-1,2-dihydroisoquinolin-6-yl)-5-fluoro-4-

methylbenzamide

The title compound was prepared as a solid according to the method of Example 75 step

ii) using product of Example 75 step i) and C-(1-ethyl-piperidin-4-yl)-methylamine.

MS: APCI(+ve) 545 (M+H)"

"H NMR DMSO-ds 8.52 (d, J = 4.4 Hz, 1H), 8.34 (d, J = 8.2 Hz, 1H), 7.89 (d, J = 1.5 Hz,
1H), 7.66 (d, J = 9.5 Hz, 1H), 7.65 (s, 1H), 7.51 (dd, J = 8.2, 1.5 Hz, 1H), 7.49 (s, 1H),
3.85(d, J = 7.2 Hz, 2H), 3.77 (s, 2H), 2.89-2.82 (m, 1H), 2.74 (d, J = 11.3 Hz, 2H), 2.42
(d, J = 6.7 Hz, 2H), 2.22 (9, J = 7.2 Hz, 2H), 2.18 (d, d = 2.1 Hz, 3H), 1.70 (t, J = 11.6 Hz,
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O A mxture of internediate 1 (3.0 g), potassium
carbonate (3.70 g), 1-(chloronethyl)-4-

w@ pwshyizsul f onyl ) benzene (2. 74 g) and DMF (20 pdd/GRa®s/001171
heated at 50 C for 24 hours. The 20m xture was al | owed
to cool then poured into water (50nmL) and extracted
wi t h di chl or omet hane (100ml_73 The extracts were
conmbi ned, evaporated under reduced pressure and the
residue purified (Si02 chromatography, eluting with 2%

hanol _ i 1 i ghi t 0, gi -
2, LB O B bongdurl 2 o8 TR ke BF.1L0% 95 124
5 = ¥ %.¢9 - 062 2H)H8.5911d)54 (fn, 82H)( 0,521 046 (m,
Hz, 2. .54 MZJI—E%%%’?@’.%% (e e T ™ 9523 oo (
2H), @.a% - 019p,(m7. B (d, J = 8.5 Hz, 2H), 56.69 (d, J = 7.4
Hz, 1H), 5.28 (s, 2H), 3.18 (s, 3H) ii)
6- Brono- 2- (4- (net hyl sul fonyl ) benzyl) - 1- oxo- 1, 2-di hydro
Exaiﬁggzinoline-4- car bal dehyde 10DVF (10nmL) was cool ed
" i ce bath and phosphorus oxychloride (1.4nl)
3-(4-@ﬂdﬂ§1aﬁb%-ﬁ?l)ﬁ:@ﬂﬂﬂﬂﬁ-(cyﬂl&or&pkwétﬁw)-Wa&qﬁ,lzr red for 10
mnutes at roomtenperature then a solution of the
dihy droizhspiinalin-8-y§eN-cy cloRrapyd5-flueroirFmethilhenzamidelded over
5 mnutes. The m xture was heated at 95 C for 16 hours
then allowed to cool and poured onto ice/ water. The
m xture was then extracted into et”yl acetate (100n)

t he organi cs conbi ned and evapgratked 15under reduced
pressure. The resdue was pg d (802
chr omat ogr Y, ' i yl
6 2SS UBA
A

acet at e: i sohe tl ed conmpound

(1.59). ME:
w onyl ) benzy1)
xﬂﬁ#\“H

N- Cycl opropyl-3-(4-f
F u

-1- oxo-1, 2-
The title compound was prepared as a solid according to the method of Example 75 step

ii) using product of Example 75 step i) and [1,4]diazepane.

MS: APCI(+ve) 503 (M+H)*

H NMR DMSO-ds 8.58 - 8.50 (m, 1H), 8.34 (d, J = 8.2 Hz, 1H), 8.00 - 7.94 (m, 1H),
7.66 (s, 1H), 7.66 (d, J = 10.1 Hz, 1H), 7.54 (dd, J = 8.2, 1.5 Hz, 1H), 7.49 (s, 1H), 3.85
(d, J = 7.2 Hz, 2H), 3.66 (s, 2H), 2.90 - 2.81 (m, 1H), 2.78 (t, J = 6.2 Hz, 2H), 2.73 - 2.65
(m, 4H), 2.65 - 2.57 (m, 2H), 2.23 (d, J = 2.3 Hz, 3H), 1.63 (quintet, J = 6.1 Hz, 2H), 1.30
-1.21 (m, 1H), 0.73 - 0.66 (m, 2H), 0.60 - 0.53 (m, 2H), 0.52 - 0.45 (m, 2H), 0.45 - 0.38
(m, 2H)

Example 93
N-Cyclopropyl-3-(2-(3-(3-(dimethylamino)propoxy)benzyl)-4-methy!-1-oxo-1,2-
dihydroisoquinolin-6-yl)-4-methylbenzamide
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di hydr oi soqui nol i n-6-y1)-4-net hyl benzam de 0 199 The

sub-title conmpound was prepared by the nethod of
waEx@spkE659 step iii) using the product of stepCi/iGB2008/001171

M5: APCI (+ve) 515 (MFH)+ 5 iv)

N- Cycl opr opy1l- 4- et hyl - 3- (4-9((4- met hyl - 1, 4- di azepan- 1-

yl ) met hyl ) - 2- (4- 17

(et hyl sul f onyl ) benzyl) - 1- oxo- 1, 2- di hydr oi soqui nol i n-6

-yl')benzanmi de 10The title conpound was prepared as a

solid by the method of BEx@nple 59 step iv) u3|n t he

h

product of step iii) and azepane.n Ms:
APCI (x+ve) 613 ?I\/HrH)) . 2\(/d%/N

Hz, : 8/00 (d, J =

Hz, 151 3 2H), 7.79 -
7.74 (mH2H) (s, 1H 5 7.53 (m 3H), 7.43

(d, J = 7.9 Hx 5.31 (s, 2H), 3.63 (s, 2H), 3.18
(s, 3H, 2.88 - 2.81 (m 1H, 2.67 - 2.61 (m 4H),

i) 6-BRoimb-4-metiiisoduindiin-1(2Hbne 2. 41 (m 2H), 2.32 (s,
3H), 2.20 (s, 3H), 1.72 - 1.640(m 2H), 0.71 - 0.65
(m 2H), 0.58 - 0.53 (m 2H). RO Exanple 104

446- (5- Cycl opropyl car ba Wiy! - phenyl)-4-(4-neth
-(1 , 4] di azePan- 1-

yl met hyl ) - 1- oxo- 1Hi sg NQ- 2=yl met hyl | - benzoi c

aci d Br

A suspension of 3-(3-bromo-phenyl)-but-2-enoic acid (10.6g) [prepared as described in
WO2007073284] was treated with oxalyl chloride (5.8mL) and DMF (0.2mL) and was
stirred for 3 hours under a nitrogen atmosphere. The reaction mixture was concentrated
in vacuo and azeotroped with toluene. The residue was redissolved in 1,4-dioxane (40mL)
and treated with a solution of sodium azide (8.6g) in a 1:1 mixture of 1,4-dioxane and
water (50mL) at 0°C. The solution was warmed to room temperature and stirred for a
further 1 hour. The reaction mixture was diluted with water (250mL) and the resulting
solution extracted with diethyl ether (2x250mL). The combined extracts were washed with
saturated aqueous sodium hydrogen carbonate (250mL) and brine (250mL). The organics
were dried over anhydrous magnesium sulphate, filtered and the liquors treated with 1,2-
dichlorobenzene (40mL). The resulting mixture was concentrated to give a solution of the
acyl azide in 1,2-dichlorobenzene. This was treated with iodine (2 crystals) and slowly
heated to 190°C. After stirring at this temperature overnight the reaction mixture was
cooled to room temperature filtered and the solid washed with 1,2-dichlorobenzene, iso-

hexane and diethyl ether to give the subtitle compound as a solid (5.89).

MS: APCI (-ve) 236, 238 (M-H)"

'H NMR DMSO-ds 8.13 (d, J = 8.7 Hz, 1H), 7.82 (d, J = 1.8 Hz, 1H), 7.67 (dd, J = 8.5, 2.1
Hz, 1H), 7.07 (d, J = 4.6 Hz, 1H), 2.19 (d, J = 1.0 Hz, 3H), 11.22 (s, 5H)



10

15

20

WD 2008/ 122765PCT/ GB2008/ 001171 200 i)
44( 6- Br onp- 1- oxoi soqui nol i n-2(1H) -yl ) nmet hyl ) benzoi c
wa@eood/122met hyl ester 0 5The sub-title conpoundP@EEB2008/001171
prepared by the nethod of internediate 4, using
internediate 1 and 4- (brormrret hyl ) benzoi ¢ acid, nethyl
ester. MS: APC (+ve) 370/ 3280(MH)+ 10ii)
4- ((6-Brono-4-fornyl-1-oxoi soqui nolin-2(1H)-yl) nethyl)
benzoic acid, nethyl ester 0 The sub-title conpound
was prepared by the nethod of Exanple 59 step ii)
usi ng the product of step i). 15 Ms: APCl (+ve) 400/ 402
i) 4- MW . (44hyI- ’I-))xo 1,2-djhydro- |soqumoI|n-6 Yl) benzmc acid, methyl
onp- 4= ((4- met hyl -'1, 4- di azepan- yl) methyl)-1-ox
este0i soqui nol i n- 2(1 H -y 1)methy 1)b e nzo i c¢ acid,
nmet hyl ester

The sub-title compound was prepared by the method of intermediate 3 using the product

of step i).

MS: APCI (-ve) 306 (M-H)

H NMR DMSO-ds 11.15 (s, 1H), 8.30 (d, J = 8.2 Hz, 1H), 7.92 (dd, J = 7.9, 1.5 Hz, 1H),
7.84 (d, J = 1.5 Hz, 1H), 7.58 (s, 1H), 7.52 (dd, J = 7.9, 3.8 Hz, 2H), 7.06 (d, J = 5.4 Hz,
1H), 3.86 (s, 3H), 2.32 (s, 3H), 2.23 (s, 3H)

iii) 3-(2-(3-(3-Dimethylamino-propoxy)-benzyl)-4-methyl-1-oxo-1,2-dihydro-

isoquinolin-6-yl)-4-methyl-benzoic acid methyl ester

The sub-title compound was prepared by the method of intermediate 4 using the product

of step ii) and the product of Example 10 step ii).

MS: APCI (+ve) 499 (M+H)”

iv) N-Cyclopropyl-3-(2-(3-(3-(dimethylamino)propoxy)benzyl)-4-methyl-1-0xo0-1,2-
dihydroisoquinolin-6-yl)-4-methylbenzamide



5The sub-title conpound was prepared by the nmethod of
Exanpl e 59 step iv) using the product of step ii) and
wda0vetikerks 1, 4- di azepane. Ms: APCl (+ve) 498/ 500P¢VEBRo08/001171

10i v)
4- 06- (5- (Cycl opropyl car barmg/ll) - 2- et hyl phenyl) - 44(4-ne
thyl -1, 4-di azepan- 1- 1

yl ) met hyl ) - 1- oxoi soqui nol i n-2(1H) -y1) net hyl ) benzoi c
acid, nethyl ester The sub-title conpound was
prepared by the nethod of Exanple 75 step i) using the
15pr oduct of step iv) and

N-cycl opropyl- 4- methy1-3- (4, 4, 5, 5-t et rarreﬂ hyl - 1, 3, 2-di

oxahgr ol an- he , . @RCl N593 (M+H) +
VV){()roan 4 ZWS\(W

2- et hyl Phenyl) - 4( (4- e

t
yl') met - ox0i sdqui nol i n-2(1H) -yl ) net hyl ) benzoi c
acid 5 itle conpound was prepared as a solid by

The tlttlgeconrtl%%nl'\o wgg pl%)é%pe[g aes 86 gollsclt beynthle %elilhsclwp gf Example 3 step ii) using the

product of step iii).

MS: APCI (+ve) 524 (M+H)*

'H NMR CD;0OD 8.38 (brs, 1H), 7.66 (brs, 2H), 7.60 (brs, 1H), 7.49 (brd, J = 5.2 Hz,
1H), 7.34 (br d, J = 6.2 Hz, 1H), 7.25 - 7.14 (m, 2H), 6.95 - 6.73 (m, 3H), 5.15 (s, 2H),
3.94 (m, 2H), 2.76 (m, 1H), 2.67 (m, 2H), 2.37 (s, 6H), 2.24 (s, 6H), 1.94 (m, 2H), 0.71
(m, 2H), 0.55 (m, 2H)

Example 94
N-Cyclopropyl-3-(2-(3-(3-(dimethylamino)propoxy)benzyl)-3-methyl-1-oxo-1,2-
dihydroisoquinolin-6-yl)-4-methylbenzamide

i) 6-Bromo-3-methylisoquinolin-1(2H)-one

NH
F

Br

The sub-title compound was prepared by the method of Example 93 step i) using 3-(3-
bromo-phenyl)-2-methylacrylic acid (prepared as decribed in J. Chem. Soc. 1964, 1847).
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the product of step iv). MS: APCl (+ve) 579 (M+H)+ 1H
NVR DMSO-d6 8.43 (d, J = 4.0 Hz, 1H), 8.33 (d, J = 8.3
woi2008428765 7. 98 (s, 1H), 7.89 (d, 10J = 8.1 Hz, PCH:EB2008/001171
7.78 (d, J = 8.7 Hz, 1H), 7.76 (s, 1H), 7.57 - 7.52
(m 2H), 7.43 (d, J =7.9 H, 1H, 7.35 (d, J = 8.3
Hz, 2H), 5.26 (s, 2H), 3.6@8%3, 2H), 2.90 - 2.80 (m
1H), 2.68 - 2.60 (m 4H), 2.57 - 2.45 (m 4H), 2.33
(s, 3H) 2.23 (s, 3H) 1.69 (t, J =5.7 Hz, 2H), 0.72
- ipd: - 0.52 (m 2H) 15Exanple 105
MS: /'}\I-C%‘ é%p{??)(w 'q)z (4- (di met hyl car banoyCbenzyl) - 4- ((4-
'H Nl\WthMéoneén@'(aZﬁB%nr iz, 1H), 7.80 (d, J = 1.8 Hz, 1H), 7.53 (dd, J = 8.6, 1.9
thyl ) - 1- oxo- 1, 2- di hy r0|squ|noI|n '6- yl) 4- nethylb
Hz, 1H§1£a3ﬂ @e 1H) 2031 '(é)e3lﬂ)|tl e conmpound was prepared as a
solid by the method of Exanple 47 step iv) usi ng the
duct of e 104 and di net hy] amn
i) 4- Mﬁ@wt ?m&%yneebﬂ ‘( mom it avizogBolings ¥h- b(egzmmmd mefhyl
ester(d. J = 10.8 Hz, 1H), 7.69 (d, J = 19.2 Hz, 2H), 7.50
- 7.33 (m 4H), 7.28 (d, J = 10.3 &, 1H), 7.07 (d, J
= 9.7 Hz, 1H), 6.36 5.22 (m 2H), 3.66

3.58 (m 2H), 3.5 - 3.44 ( 11 (s, 3H),
2.97 (s, 3H), 2-704 s.kH . 2.55 - 2.49
(m 1H), 2.34 (s,03H), i 765 (m 4H), 0.93 -
0.82 (m 2H). 0.67 - 0.57 m 2H 10 Exanpi e 106

(R) - N-Cycl opropyl-3-(2-(eyclopropyl et hyl)-4-((3-(nmeth
yl am no) pyrrolidin-1-
The g»@iélswmoomn%wes prepaghiiheinaeiBed sldnternedigte)3 using theppoduct

of step l5nst hyl benzam de 15

MS: APCI (-ve) 306 (M-H)’

'H NMR DMSO-ds 8.18 (d, J = 8.2 Hz, 1H), 7.91 (dd, J = 7.9, 1.8 Hz, 1H), 7.81 (d, J = 1.8
Hz, 1H), 7.53 (d, J = 1.5 Hz, 1H), 7.50 (d, J = 8.2 Hz, 1H), 7.38 (dd, J = 8.2, 1.5 Hz, 1H),
6.37 (s, 1H), 3.85 (s, 3H), 2.31 (d, J = 6.2 Hz, 3H), 2.23 (s, 3H)

iii) 3-(2-(3-(3-Dimethylamino-propoxy)-benzyl)-3-methyl-1-oxo-1,2-dihydro-

isoquinolin-6-yl)-4-methyl-benzoic acid methyl ester

The sub-title compound was prepared by the method of intermediate 4 using the product

of step ii) and the product of Example 10 step ii).

MS: APCI (+ve) 499 (M+H)"
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The title conpound was prepared as a solid by the
nmet hod of Exanple 75 step ii) using the product of
waEx@sptEey5 step i) and (R)- N net hyl pyrrolidi nPGraBRv8/001171

MS: APCI (+ve) 503 (M+H)+ 201H NVR DMBO-d6 8.53 (d, J =
4.4 Hz, 1H), 8.34 (d, J = 817% Hz, 1H), 7.91 (d, J =
1.5 Hz, 1H), 7.66 (s, 1H), 7766 (d, J = 9.6 Hz, 1H),
754(dd J =8.2, 1.5 Hz, 1H), 7.51 (s, 1H), 3.86 (d,

= 7.2 Hz, 2H), 3.67 - 359(m 2H), 3.06 - 2.98 (m

iv) Aﬂ@cloﬂmﬂgl-s (2(@@3 Sdﬁnellﬁglam%céﬁrwyhbbnzyl? 3]1-&?@1@ %0-1 2-

dlhy(:ltblsqunelni-Gl-yzl)4m¢thylbeihia|ﬁm,e 3H), 1.95- 1.84 (m 1H)
1.48- 1.38 (m WD 2008/ 122765PCT/ GB2008/ 001171 204
1H, 1.31 - 1.21 (m 1H), 0.73- 0.66 (m 2H), 0.60 -
0.54 (m 2H), 0.52 - 0.45 (m 2H), 0.45 - 0.39 (m 2H)
Exanpl e 107 O
5(R) - N-Cycl opr opy1- 3-
| Pi Penazi n-{
0XO0- <di bydr ol
am de’ Tgfe
accordin
product of Exanple 75 step i) and

Th &Q 2- met I-pl‘?eram ne-1l-carboxylic acid tert, buty

© Y& 9MRaYy e 8S prlid Prethenyethpgof @rﬁnmi%ﬁ@@epabwmg the
I Wi th 93 5: 2 dichl oronmet hane: net hanol :

prod&m%ﬂeg%) MB: APCI (+ve) 503 (MH)+ 151 H NVR DVBO d6

8.53(d,J 4.1 Hz, 1H), 8.34 (d, J = 8.2 Hz, 1H),

7.96 (d, J = 1.3 Hz, 1H), 7.68 - 7.64 (m 2H),
MS: APCI (+(ve) 524 (M+H)* k ( k

"H NMR CD50D 8.34 (d, J = 8.2 Hz, 1H), 7.73 (dd, J = 7.8, 1.9 Hz, 1H), 7.71 (d, J = 1.8
Hz, 1H), 7.51 (d, J = 1.5 Hz, 1H), 7.45 (dd, J = 8.2, 1.5 Hz, 1H), 7.39 (d, J = 7.9 Hz, 1H),
7.21(t, J=7.9 Hz, 1H), 6.80 (dd, J = 8.3, 2.4 Hz, 1H), 6.74 - 6.66 (m, 2H), 6.63 (s, 1H),
5.45 (s, 2H), 3.94 (t, J = 6.2 Hz, 2H), 2.83 (septet, J = 5.0 Hz, 1H), 2.45 (t, J = 8.8 Hz,
2H), 2.37 (s, 3H), 2.31 (s, 3H), 2.22 (s, 6H), 1.89 (m, 2H), 0.77 (td, J = 7.2, 5.0 Hz, 2H),
0.61 (dd, J = 4.0, 2.2 Hz, 2H)

Example 95
N-Cyclopropyl-3-(2-(4-((dimethylamino)methyl)benzyl)-4-methyl-1-oxo-1,2-
dihydroisoquinolin-6-yl)-4-methylbenzamide

N

i) 3-(2-(4-Dimethylaminomethyl-benzyl)-4-methyl-1-oxo-1 ,2-dihydro-isoquinolin-6-

yl)-4-methyl-benzoic acid, methyl ester



7.54 (dd, J =8.3, 1.7 Hz, 1H), 7.53 (s,1H), 3.90 -

3.81 (m2H), 3.52 - 3.44 (m 2H), 2.89 (d, J = 2.3 Hz,
WwWak)og/112788- - 2.82 (m 1.86(m 1H), 2. 81 1H), PAT/682008/001171
-2.68 (m 3H), 2.63 1.53 (m1H), 1.29- - 2.55 (m 2H),
2.24 1.22 (m1H), 0.89(d, J—64Hz 3H), 0.72

- 0.67 (m 2H), 0.59 - 058"(m 2H) , 0.51 - 0.46 (m
2H), 0.43 - 0.39 20(m 2H). Exanple 108
(S)-N-Cycl opropyl-3-(2-(cycl opropyl netlyl)-44(2-(hydro
xymet hyl ) Pi Per azi n- | yOret hyl §- 1- 0XO- 1 2-di hydr oi soqui n
ol in-6-yl)-5-f] uoro-4-neg d 2~ WO
2008/ 122765PCY 71 28 oduct of
Exanpl e 75_ st ep_i .
(S) - 3- hydr 0%y neth
tert- butyl ester 83 g) and sodi um
tri acet oxyborohydrirde {0.81 g) were sti rrdln n
5di chl oronet hane (20 nlL) at roomtenperature for 12
A soltMUAr T thefproBUet@&F BRSmPle oBCép 1) IR CIME (ont) add edateddvith 60%
stirring continued for 12 hours. Methanol (10nl) and
sodiugolticuide ¢y sineia 08 (- dP§)dnd(toe vrwgyrevm%stmr@é@a regig temperature
stirrin ont rther ur.s Met hanol
““deiﬁﬁﬁ’fﬁe'gﬁ 9?[9}"?@ OI’%OOTI% '%ﬁl#%f%fﬁeea%% "W&re added and
Bl e TR e g Fﬁ‘dmfg’iﬁ%;%éfﬁméﬁﬁg’iéﬁ% Ao
treatdd Withidithethlianaiaé @gldrobitioridk (Ohd8y) Foltvwealrsy. tné’ﬂmlamrgia(ﬁm Stirring
wer e conbi ned and evaporat ed under reduced pressu

was qanéinyessior 1@ hawrs befre brieg diytefim(ith athy! geetater He0mLY P@d washing
with \Q/i}gﬁ;‘l_‘%ﬂmL 0l'he orgatic [a ?/era Wi élﬁedd W|I\PanHA)>P%u(s s\égﬂmﬁglﬁphate and

concentrated in vacuo to give a brown oil, which was purified (SiO,, eluting with ethy!

acetate containing 2.5% MeOH and 0.25% triethylamine) to give the sub-titled compound
(0.259).

MS: APCI (+ve) 455 (M+H)"

ii) N-Cyclopropyl-3-(2-(4-((dimethylamino)methyl)benzyl)-4-methyl-1-oxo-1,2-
dihydroisoquinolin-6-yl)-4-methylbenzamide

The title compound was prepared as a solid by the method of Example 3 step ii) using the

product of step i).

MS: APCI (+ve) 480 (M+H)*
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151 H NVR DVSO-d6 8.52 (d, J = 4.4 Hz, 1H), 8.34 (d, J
= 8.2 Hz, 1H), 8.12 (d, J = 1.3 Hz, 1H), 7.68 - 7.63
wQ@ 208228765 7. 54 (dd, J = 8.3, 1.7 Hz, 1H), 7.50PC¢EHGBR)0S/001171
4.25 (d, J = 13.3 Hz, 1H), 3.91 -3.79 (m 2H), 3.71
-3.66 (m1lH), 3.62 - 3.56 é 1H), 3.20 (d, J = 13.1
Hz, 1H), 2.89 - 2.78 (m , 2.68 - 2.45 (m 6H),

'H NMR CD:OD 8.42 (d, J = 7.4 Hz, 1H), 7.73 (m, 2H), 7.65 (d, J = 1.5 Hz, 1H),
7.54 (dd, J = 8.3, 1.7 Hz, 1H), 7.40 (d, J = 7.9 Hz, 1H), 7.29(m, 5H), 5.24 (s, 2H),
3.43 (s, 2H), 2.83 (septet, J = 3.8 Hz, 1H), 2.30 (d, J = 1.0 Hz, 6H), 2.19 (s, 6H),
0.77 (m, 2H), 0.61 (m, 2H)

Example 96
N-Cyclopropyl-3-(2-(4-((dimethylamino)methyl)benzyl)-3-methyl-1-oxo-1,2-

dihydroisoquinolin-6-yl)-4-methylbenzamide

i) 3-(2~(4-Dimethylaminomethyl-benzyl)-3-methyl-1-oxo0-1,2-dihydro-isoquinolin-6-

yl)-4-methyl-benzoic acid, methyl ester

The sub-title compound was prepared by the method of Example 95 step i) using the

product of Example 94 step ii).

MS: APCI (+ve) 455 (M+H)*

ii) N-Cyclopropyl-3-(2-(4-((dimethylamino)methyl)benzyl)-3-methyl-1-oxo0-1,2-

dihydroisoquinolin-6-yl)-4-methylbenzamide



2.27 (d, J = 2.3 Hz, 3H), 2.27 - 2.24 (m 1H), 2.08 -

2.01 (m1H), 1.30 - 1.22 (m1H), 0.73 - 0.67 (m 2H),
wO29/122765 56 (m 2H), 20 0.51 - 0.47 (m 2H), BCHEB2008/001171

0.39 (m 2H) Exanpl e 109

(R -3-(4((3-Am nopyrrolidin-1

-yOret hyl ) - 2- (cycl opr opyl né%yl )-1 -oxo-1 , 2-

di hydr oi soqui nol i n-6-0-N-cycl opropyl-5-fl uoro- 4- et hyl

benzam de 206 F

The title compound was prepared as a solid by the method of Example 3 step ii) using the

product of step i).

s MS: APCI (+ve) 480 (M+H)"*
'H NMR DMSO-ds 8.33 (d, J = 8.2 Hz, 1H), 7.73 (dd, J = 7.9, 2.1 Hz, 1H), 7.71 (d, J = 1.8
Hz, 1H), 7.51 (d, J = 1.5 Hz, 1H), 7.45 (dd, J = 8.3, 1.7 Hz, 1H), 7.39 (d, J = 7.9 Hz, 1H),
7.27 (d, J = 8.2 Hz, 2H), 7.13 (d, J = 8.2 Hz, 2H), 6.63 (s, 1H), 5.48 (s, 2H), 3.43 (s, 2H),
2.83 (septet, J = 3.7 Hz, 1H), 2.38 (s, 3H), 2.31 (s, 3H), 2.20 (s, 6H), 0.77 (m, 2H), 0.61
0 (m, 2H)

Example 97
N-Cyclopropyl-4-methyl-3-(4-methyl-1-oxo0-2-(4-(piperidin-4-yl)benzyl)-1,2-

dihydroisoquinolin-6-yl)benzamide

NH

15

i) 2,2,2-Trifluoro-1-(4-phenyl -piperidin-1-yl)-ethanone
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The title conpound was prepared as a solid according
to the nmethod of Exanple 75 step ii) using the product
wo@booBsazaTpt e 75 step i) and (R)-pyrrolidin-3-yl Boi/a82008/001171
MS: APCI (+ve) 489 (I\/H—|)+ | H NI\/R DMSG- d6 8.53 (d, J =
4.4 Hz, 1H), 8.34 (d, J ? 1H), 7.91 (d, J =
1.5 Hz, 1H), 7.67 (s, 1H) &/ 66 (d J =8.7 Hz, 1H),
7.54 (dd, J =8.2, 1.5 Hz, 1H), 7.51 (s, 1H), 3.86 (d,
= 7.2 Hz, 2H), 3.68 - 3.57 (m 2H), 3.37- 3.26 (m

J
Triflué'}_%%t%m%gytﬁdze' (23%)%% *g%efdrz&qaﬁﬁ % %%12%5% 8gp§}idi5g 15’%) 3t0°C
with s?#rmg%ﬂ)der %tré@el{ dfle nixfarSwas thén hebied td FfluxZorl¥hourd b8fére
| 1.30 (m 1H), 1.30- 1.20 (m 1H), 0.73
coohng 10.r6&m temp&kure @ncﬁ@tlrrln@fdﬁé f(mhherZB)houf}s Fhe rea@:ti%w@m
0.45 - 0.39

2H) ,
concergated. i flmveyl& @E%MHQSNI(@O&@QE@GB f%%%q'f@firﬁ}hﬂ agetaiedoeiorp
washi Bkt Bl ToP PP i ins APy e
conc&\traTJhetotdl\Fé tﬂe%@ﬂﬂﬂé‘ﬁ&nmd @0lggat ed as a by- product

from Exanple 109 as a solid. 207 Ms: APCI (+ve) 489
(MtH) + 1H NVR DMSO-d6 8.54 (d, J = 4.1 Hz, 1H), 8.35

y d_ J =82H, 1H, 7.8 ) =1 Hz, .1 8
H N Digs: 7 g9 a8 o 51, 340l 16, 39 gy 1y, 7 1y I 265, 25
Hz, 1% %Jf') 2§?ﬁ3zﬁ-ﬁ Léét%d 2/73%0(2239(& ZH)74761"d%1 éh‘)z 3579
(m 4H), 2.70 - 2.65 (m 1H), 221(d J=2.1Hz,
3H), 1.89- 1.80 (m 1H), 1.61 - 1.52 (m 1H, 1.31 -
i) 1-@-(#iClilaromethyl-phawyl)-pipeadin-iyl)&-§.2-tiflagra-ethanang m
2H), 0.52 - 0.45 (m 2H), 0.45 - 0.40 (m 2H
10Exanpl e 111
3-(4-((1S,49)-2,5
)-2-(cycl opropyl
y1l) - N-cycl opropyl- 5- o-4- met hyI benzam de

Cﬂ) azabi cycl o[ 2. 2. 1] hept an- 2- yl et hyI

A suspension of the product of step i) (18g), paraformaldehyde (14g) and zinc dichloride
(14g) in dichloromethane (700mL) was stirred at room temperature. Hydrogen chloride
gas was bubbled through the reaction for 30 minutes. The reaction was stirred at room
temperature under a blanket of nitrogen for a further 18 hours. Water (150mL) was added
and the phases separated. The organic phase was dried using magnesium sulfate and
concentrated in vacuo to give a green oil which was purified (SiO; eluting with 30% /-

hexane in dichloromethane) to give the sub-title compound (12g).

"H NMR DMSO-ds 7.37 (d, J = 9.5 Hz, 2H), 7.28 (d, J = 9.0 Hz, 2H), 4.73 (s, 2H), 4.43
(dt, J = 13.1, 2.0 Hz, 1H), 3.97 (m, 1H), 3.39 (d, J = 10.2 Hz, 1H), 3.06 - 2.82 (m, 2H),
1.89 (m, 2H), 1.62 (m, 2H)



15

20

15The titl e conpound was prepared as a solid according
to the nmethod of Exanple 81 using the product of
waEx@spte6y5 step i) and PCT/GB2008/001171
(1S, 4S) - 2, 5-di aza- bi cycl o[ 2. 2. 1Thept ane- 2- car boxylic
acid, tert-butyl ester. MS;_ APCl (+ve) 501 (MtH)+ 201H
NVR DVMSO-d6 8.54 (d, J = M 1z, 1H), 8.34 (d, J =18.2
Hz, 1H) 795(d J:15Hz 1H), 767(s 1H) 766
9.7 Hz, 7 53 (dd J =

i) 4- Iggg}'nylé?(ﬁﬁn%yl-ﬁ- § 23(43(;3 (? z(i"h_'fd?rg %8% dp.pgnﬁﬁ] 4 91) henzy)-
1,2- dﬂ-\zglro-%oggln‘oll%-éigl)-(lﬁhzéﬂd)am@, n?@th?ﬂélster] = 9.2, 2.3 Hz,
), 2,68 - 2. 64 (m 1H), 3.37 (d 9,

2 , J = 9.2 Hz, 1H),
2.22 (d, J = 2.3 Hz, 3H), 1.65 (d, J = 9.2 Hz, 1H),
1.39 (d, J = 9.2 Hz, 1H), O208 1.30- 1.20 (m 1H),
0.73 - 0.66 (m 2H), O, : 2H), 0.52 - 0.45
(m 2H), 0.4%5 - 0. ' 112
SN- Cycl apr op) met hyl pi pera
zin-1- yl)math F
(et hyl sul f onyQbenz -1- -1, 2- [ ui ol i n-6-

yQbenzar ni de
N- Cycl opropyl-3-fluoro-5-(4-fornyl-2-(4-(nethyl Eul fony
| ) benzyl)-1 -oxo-1, 2-

The sllgqmgﬁgﬁw%b&%\%é‘ Blléparél Bilthe a3 or IReRRSITAE & us‘r_nthhé product

sub-title conpound was prepared by the nethod of

of stelpXiqand theGBloduct pf Exampla®Brsipmiloduct of Exanpl e 103 step
ii) and N-cycl opropyl-3-fluoro-4-nmethyl-5-(4, 4,5, 5-
15t etranet hyl-1, 3, 2- di oxabor ol an- 2-yl ) benzam de. NS:

ms: AP (S48 e HyMAH) +

'H NMR CDsOD 8.34 (d, J = 8.2 Hz, 1H), 7.93 (dd, J = 7.9, 1.8 Hz, 1H), 7.88 (d, J = 1.5
Hz, 1H), 7.49 (d, J = 1.5 Hz, 1H), 7.42 (dd, J = 8.3, 1.9 Hz, 2H), 7.21 (d, J = 8.2 Hz, 2H),
740(d, J = 8.2 Hz, 2H), 6.63 (s, 1H), 5.46 (d, J = 4.1 Hz, 2H), 4.56 (m, 1H), 3.88 (s, 3H),
3.34 (m, 2H), 2.90 (m, 3H), 2.37 (s, 3H), 2.33 (s, 3H), 1.92 (m, 1H), 1.65 (m, 2H)

iv) N-Cyclopropyl-4-methyl-3-(4-methyl-1-oxo-2-(4-(piperidin-4-yl)benzyl)-1,2-

dihydroisoquinolin-6-yl)benzamide

NH

The title compound was prepared as a solid by the method of Example 3 step ii) using the

product of step iii).

MS: APCI (+ve) 506 (M+H)*

"H NMR CD30D 8.41 (d, J = 8.2 Hz, 1H), 7.74 (dd, J = 7.9, 1.8 Hz, 1H), 7.71 (d, J = 1.8
Hz, 1H), 7.63 (d, J = 1.5 Hz, 1H), 7.52 (dd, J = 8.3, 1.7 Hz, 1H), 7.39 (d, J = 7.9 Hz, 1H),
7.23 (dd, J = 30.0, 8.2 Hz, 5H), 5.20 (s, 2H), 3.15 (d, J = 12.3 Hz, 2H), 2.87 - 2.60 (m,
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i)
N- Cycl opropyl- 3-fl uoro-4-nethyl -5-(4-((4-net hyl pi peraz

WO poog/1276xet hyl ) - 2- (4- PCT/GB2008/001171
20( met hyl sul fonyl ) benzy1l) - 1- oxo- 1, 2- di hydr oi soqui nol i n
-6-yl)benzam de 209 The gétl e conpound was prepared
by the nethod of Exanple 5 9step iv) using product of
exanple 112 step i) and 1-nethyl -piperazine. 5 I\/IS
APCl (+ve) 617 (M+H)+ 1H NVR DMSO-d6 8.53 (d, J =

. 450 Al 2o L5 13 238 T A o8 8, g v-o:

Hz, 2850.7774¢83 £ 3.2, h)Hz, BHP .81 (Zn,@ag(m 3H), 5.31 (s, 2H),
352 (s, 2H), 3.19 (s, 3H), 2.88- 2.82 (m 1H), 2.47-
2.27 (m 8H), 2.25 (d, J = 2.3 Hz, 3H), 2.13 (s, 3H),

0.73 - 0.67 2H), 0.60 - 0.55 2H) 10 Exanpl e
Examplp 93 (m 2H) (m 2H) np

N-Cy&@r%py?ﬁ rk1§ rré(t?% )}%)n::’%tfh%F? oo (Apiperid ALRbenEi i 2. Pi pe

dmydremaa,y.h@unt@wbamw 1- oxo- 1, 2- di hydr oi soqui nol i n- 6
- 0- 4- net hyl benzam de 15 Theptitl e conpound was

prepared as a solid accordi ng to the nmet hod of Exanpl e

81 using s he p©oduct of > 8p i) and

(R -2-( oxymet hyl)-p AZi Ne xyI|c aC|d,
tert-butyl NV 3 J=4.1
Hz, 1H), 8.34 (d , 1H), ING 1 3
Hz, 1H), 7.91 (d, 5 Hz, 2H), (m 3H),

7.59 - 7.53 (m 3H), 5.31 (s, 2H), 4.50 (t: J =5.0
Hz, 1H), 3.56 - 3.43 (m 2H) 328- 316(m 6H)
2.89 -
i) 4- I\I{qﬂ1y|2:’r=|§3-mgtlgé-1(-qp(o}:%-(4s(t-(%t2 ﬁztrlﬂgpﬁoacgtyi)pga)erldingdlmzyl) -1,2-

dlhy%r%ugurﬁ?égté-yﬁge&{glc;@d, npetlz;‘] estéy 67 (m 2H), 0.59 -

The sub-title compound was prepared by the method of Intermediate 4 using the product

of Example 97 step ii) and the product of Example 94 step ii).

MS: APCI (+ve) 577 (M+H)*

H NMR CD;OD 8.34 (d, J = 8.2 Hz, 1H), 7.93 (dd, J = 7.9, 1.8 Hz, 1H), 7.88 (d, J=1.5
Hz, 1H), 7.49 (d, J = 1.5 Hz, 1H), 7.42 (dd, J = 8.3, 1.9 Hz, 2H), 7.16 (dd, J = 42.3, 8.2 Hz,
4H), 6.63 (s, 1H), 5.46 (d, J = 4.1 Hz, 2H), 4.57 (m, 1H), 4.09 (t, J = 7.2 Hz, 1H), 3.88 (s,
3H), 3.32 (m, 1H), 2.90 (m, 2H), 2.37 (s, 3H), 2.32 (s, 3H), 1.92 (m, 2H), 1.65 (m, 2H)

ii) N-Cyclopropyl-4-methyl-3-(3-methyl-1-oxo-2-(4-(piperidin-4-yl)benzyl)-1,2-

dihydroisoquinolin-6-yl)benzamide



Exanpl e 114
t oN- Cycl opropyl- 4-net hyl - 3- (44(4-nmet hyl -1, 4-di azepan-1
WO gopex7hy/|l ) - 2- (4- PCT/GB2008/001171
(nethylsulfonylcarbannyl)benzyl) 1- oxo- 1, 2-di hydroi soq
ui nol i n- 6-y1) benzamn de The title conmpound was
prepared as a solid by thel%t hod of Exanple 47 step
iv) using 15 the product of Exanple 104 and
nmet hanesul phonam de. Ms: APCl (+ve) 656 (M-H)+ 1H NWMR
DVBO-d6 8.45 (d, J = 3.8 Hz, U 8.35 (d, J = 8.2 Hz,
1FD 7.93 - 7. 88 (m 3H) B (M 2H),7.58 (d,
J = 8 5 ‘ : 5 : = 8.5 Hz

. ., 3.70
(s 2H) ﬁé , 2. 79 (m
2.87 ( 2H) , 3HNH2. 71
(s 2H) 2 34 (s, .90 (s, 2H), 0.73 - 0.65 (m

The tirporPeg s S BisgareR e {%9“8@%?%@? oy agiset Fgp . ysing e

erazi n-1-yl)nmethyl) -
pmd@? %At%ngt hyl sul fonyl ) benzy1) - 1- oxo- 1, 2- di hydr oi soqui no

l'in-6-yl)-4-nmethyl benzamide 5 The title conmpound was
repared as a solid by the nethod of Exanple 87 using
MS: fg?@um)@mwhm e 113. 10 MS: APCl (+ve) 647 (M+H)+ 1H

H N@g%@%%o g@dg, .1538(2q4z A, f‘zg(déirgflﬂ; 18 I—%dﬂ(ig'?. JCRESE:
Hz, 1H§ 7, é’r’r'éd JL £8 Hz ?Hﬁ% 441"0dd3j'9=8 3 16ﬂHz F?)H)S?égm ﬁ=H77 Hz, 1H),
7.19 (orn,J -earu H232El}5 7 oa'a(dw (aﬁ Hz H;H) 8. 6283 ( §H), 546 (d2J 95 2 Hz 2H),
o1 b8 BB g ST B s 26
(m, 2H), 2.38 (s, 3H), 2.31 (s, 3H), 1.77 (m, 2H), 1.62 (m, 2H), 0.78 (dd, J = 7.2, 2.1 Hz,
2H), 0.61 (m, 2H)

Example 99
3-(2-Benzyl-4-(3-(dimethylamino)propyl)-1-oxo-1,2-dihydroisoquinolin-6-yl)-N-
cyclopropyl-4-methylbenzamide

i) 3-(2-Benzyl-4-bromo-1-oxo-1,2-dihydroisoquinolin-6-yl)-4-methylbenzoic acid,

methyl ester
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15- 1.88 (m 1H), 1.86 - 1.78 (m 1H), 0.74 - 0.67 (m
2H), 0.61 - 0.54 (m 2H) Exanmple 116

W@ B)oshexzyx| opr opy1- 3- (2- (cycl opropyl net hyl ) - 4- B¢ BGBRAvgI001171
pi perazin-1-yOnet hyl ) - 1- oxol
, 2-di hydr oi soqui nol i n-6-yl %jg -fl uoro-4-net hyl benzam de
20 212 The title conpoun s prepared as a solid
according to the nmethod of Exanple 81 using the
product of Exanple 75 step i) apd
(S)-2-ethyl -pi perazi ne-1-car box
ester. 5 Ms: APClI (+ve) 5

ic acid, tert-butyl

(d, J = 4.1 HzO1H), 8.3 , 7.95
(d, J = 1.5 Hz, 7.68 -
7.64 (m 2Mrg : H), 3.92 -
3.79 (m 2H), 3. 2183 (m1H), 2.81 - 2.75

(m 2H), 2.71 - 286 #mIH), 2.8 - 2.53 (m1H), -2.34
(m 1H), 2.24 (d, J = 2.3 Hz, 3H), 1.95 - 1.88 (m

A sol%@f ?j&tgé\?%d%latgz7é1r@ g%ih%a?etzcméci% ﬁ)o( rﬂ%) \ggg f,tir%d% r(gér;]n tez}nks%rature
for 10 mihuéds. BRamiREN0.175 #B) wab tHadh ddaied 2k theeantdnewdsl stirred at room

(S)- N Cycl opropyl-3-(2-(cycl opropyl net hyl )-4-((|3-(2- hy

tempeliating &artAPI MipHiser Bhe igagtion mixture was diluted with'water (100 mL) ahd

oo R TR bt iR B L YE BB TL LA B ot Vet

driedRVEPALS bR 8uiffd, fileRRICHIIEVABorated iR §a8RS. had cﬂfde?ﬁ@d‘(]& @as
81 using 20t he product of Exanple 75 step i) an

purifiéB)Sidx, (dhyanatzyraphy \diYtingivptbr dizto r28%d etbplrdvelajd indselesixdne) to

afford the sub-titled compound (0.72 g).
MS: APCl(+ve) 462,464 (1:1) (M+H)"

i) 3-(2-Benzyl-4-(3-(dimethylamino)propyl)-1-oxo-1,2-dihydroisoquinolin-6-yl)-4-

methylbenzoic acid, methyl ester

A mixture of the product from step i) (170 mg), tetrabutylammonium chloride (10 mg), Pd-
118 (24 mg) and N-methyldicyclohexylamine (0.12 mL) in N,N-dimethylacetamide (3 mL)
was evacuated and flushed with nitrogen (x3) before the addition of allyl alcohol (0.05
mL). The resultant solution was stirred under nitrogen at 70 °C for 2 hours. The reaction
mixture was cooled to room temperature and dilute hydrochloric acid (1N, 2 mL) was

added, followed by dichloromethane (10 mL). The resulting suspension was filtered and
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tert-butyl ester. MS: APCl (+ve) 533 (MtH) + 1H NMR
DVSO-d6 8.53 (d, J = 4.4 Hz, 1H), 8.34 (d, J = 8.5 Hz,

wdakhog/172783t (d, J = 1.5 Hz, 251H), 7.68 - 7.64 Pa1/GBR{)08/001171
7.54 (dd, J = 8.2, 1.8 Hz, 1H), 7.49 (s, 1H), 4.41

-4.36 (m 1H), 213 3.92 - 03.79 (m 2H), 3.51 - 3.40
(m 4H), 2.90 - 2.83 (m 1Hf, 2.80 - 2.56 (m 4H),

2.24 (d, J = 2.1 Hz,. 3H), 1.95 - 1.87 (m2H), 1.68 -
1.61 (m 1H), 1.43 - 1.34 (m 2H), 1.29 - 1.22 (m 1H),

the filttd Was \A%Sﬁg WV\%@( 28m9. TH8 orgbhic phBsewad Bapathied aRd frdated
Potd g w8 b wgleh (28, 168 orgehicp P

with dimethylamine hydrochloride (0.181 g) followed by sodium triacetoxyborohydride
(0.157 g). The mixture was then stirred at room temperature for 30 minutes. The reaction
mixture was filtered and poured directly onto a silica column (10g) (eluting with 3 %

methanol in dichloromethane) to afford the sub-titled compound (0.12 g).
MS: APCl(+ve) 469 (M+H)*

iii) 3-(2-Benzyl-4-(3-(dimethylamino)propyl)-1-oxo-1 ,2-dihydroisoquinolin-6-yl)-N-
cyclopropyl-4-methylbenzamide

A solution of cyclopropylamine (0.18 mL) and the product from step ii) (120 mg) in THF (5
mL) was treated with isopropylmagnesium chloride (2N/THF, 1 mL) and stirred at room
temperature for 1 hour. The reaction mixture was quenched with saturated aqueous
ammonium chloride (10 mL), and extracted into ethyl acetate (2x10mL). The organic layer
was dried over magnesium sulfate, filtered and evaporated in vacuo. Purification by HPLC

gave the title compound as a solid (31 mg).

MS: APCI(+ve) 494 (M+H)*

'H NMR DMSO-ds 8.42 (d, J = 4.2 Hz, 1H), 8.36 (d, J = 8.3 Hz, 1H), 7.80 (d, J = 8.5 Hz,
1H), 7.76 (s, 1H), 7.67 (s, 1H), 7.54 (d, J = 7.2 Hz, 1H), 7.44 (s, 1H), 7.43 (d, J = 7.2 Hz,
1H), 7.37 - 7.24 (m, 5H), 5.21 (s, 2H), 2.89-2.79 (m, 1H), 2.69 (¢, J = 7.5 Hz, 2H),2 2.29
(s, 3H), 2.20 (t, J = 7.2 Hz, 2H), 2.05 (s, 6H), 1.67 (quintet, J = 7.2 Hz, 2H), 0.72 - 0.63
(m, 2H), 0.58 - 0.50 (m, 2H)
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5 Exanple 118
(S)-N Cycl opropyl-3-(2-(cycl opropyl nmet hyl ) - 44( 2- et hyl

w@Rr@enzzsh- 1-yl ) met hyl ) - 1- PCT/GB2008/001171
0xo0- 1, 2- di hydr oi soqui nol i n-6-y1)-5-fl uoro-4-nethyl benz
am de 10 The product of le 75 step i) (200 ng),

(S)-3-net hyl - pi perazi ne-1-carboxylic acid, tert-butyl
ester (287 ng) and titanium(lV) isopropoxide (3 mlL)
were stirred at roomtenperature for 15 hours.

Met hanol (10nL) was then added foll owed by sodi um
cyanobor ohydride (90 ng) and the m xture stirred for
Example hooir s. Met hanol (10nmL) was then 15added fol | owed by
AM HCl in 1, 4-dioxane (10m) and the m xture stirred

)
3-(2-Banayhil who-4:{3- myémhsimwﬂ)ynafqnvé) -1 Fthydreispauinglin-¢-yRV-
d in ueous di l ute amoni a and et hyl acetate
°V°'°§’a‘a 4%@" 66931%? § wer e decant edyand evaporated to
dryness. The residue was purifiedjby HPLC to give the
title conpound as a solid (48 P(+ve) 503

(MrH) + 1H NVR DME ‘1 , 8.34
(d, J = 8/AHz, | .71 (m
2H), 7.55 (dN 7.51 1H) 4.16

(d, J = 12.8 Hit, 2H), 3.05 (d, J =
12.8 Hz, 1H), 2.89 > .82 - 2.76 (m1H),
2.73 - 2.66 (m1H), 2.52 (m |2H), 2.43 - 2.33
(m 2H),

i) 3-(2-Benzyl-1-0x0-4-(3-pyrrolidin-1-yl-propyl)-1,2-dihydro-isoquinolin-6-yl)-4-

methyl-benzoic acid, methyl ester

The sub-title compound was prepared according to the method of Example 99 step ii)

using the product of Example 99 step i) and pyrrolidine.

MS: APCI(+ve) 495 (M+H)"

i) 3-(2-Benzyl-1-0xo0-4-(3-(pyrrolidin-1-yl)propyl)-1,2-dihydroisoquinolin-6-yl)-N-
cyclopropyl-4-methylbenzamide



2.26 (d, J = 2.1 Hz, 3H), 2.04 WO

2008/ 122765PCT/ GB2008/ 001171 214 1.98 (m 1H), 1.29 -
wda2@/1¢arys 1H), 1.09 (d, J = 5.9 Hz, 3H), 0.73 PCDGBZ008/001171

(m 2H), 0.59 - 0.54 (m 2H), 0.51 - 0.47 (m 2H),

0.44 - 0.40 (m 2H) Exanpl 4119

53-(4- (((2R, 4S) - 4- Am no- 2- {(hydr oxynet hyl ) pyrrolidin-1

-yl ) met hyl) - 2-

(cycl opropyl net hyl ) - 1- oxo- 1, 2- di hydr oi soqui nol i n-6-y1)

-N-cycl opropyl -5-fl uoro-4- nethyljpenzanm de \ OH The

t he net hod, of &
Exanpl e 7 tep
((3S,5R)-5-h

acid, tert-butyl X
NVR DVSO-d6 8.52 (d .4 Hz, 3
Hz, 1H), 8.07 (d, J = 1.5 Hz, 15 1
2H), 4.22 (d, J = 12.8 Hz, 1H), 2.90_-2.82 (m 2H)
2.79 1.81 -1.72 (m1H), 1.58 7.53 (ddN7J 8.2, 1.5
Hz, 1H), 7.51 (s,1H), 4.47 - 4.42 (m B.9Y - 3.80
(m2H), 3.40 - 3.21 (m3H), 3.21 - 3.12 Tm

The title compound was prepared as a solid according to the method of Example 99 step

. 8.34 (d, J =8.5

iii) using the product of step i).

MS: APCI(+ve) 520 (M+H)*

H NMR DMSO-de 8.42 (d, J = 4.1 Hz, 1H), 8.36 (d, J = 8.2 Hz, 1H), 7.79 (d, J = 7.9 Hz,
1H), 7.76 (s, 1H), 7.69 (s, 1H), 7.54 (d, J = 8.6 Hz, 1H), 7.45 (s, 1H), 7.43 (d, J = 9.4 Hz,
1H), 7.37 - 7.24 (m, 5H), 5.23 - 5.17 (m, 2H), 2.89 - 2.80 (m, 1H), 2.75 - 2.68 (m, 2H),
2.37 (t, J = 6.9 Hz, 2H), 2.35 - 2.30 (m, 4H), 2.29 (s, 3H), 1.71 (quintet, J = 7.4 Hz, 2H),
1.60 - 1.53 (m, 4H), 0.71 - 0.84 (m, 2H), 0.59 - 0.52 (m, 2H)

Example 101
N-Cyclopropyl-3-(2-(cyclopropylmethyl)-4-((2-(dimethylamino)ethoxy)methyl)-1-oxo-
1,2-dihydroisoquinolin-6-yl)-4-methylbenzamide

i) N-Cyclopropyl-3-(2-(cyclopropyimethyl)-4-(hydroxymethyl)-1-oxo-1,2-
dihydroisoquinolin-6-yl)-4-methylbenzamide
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-2.72 (m1H, 2.22 (d, J = 2.1 Hz, 3H), 1.99 - 1.93
(m - 1.49 (m1H, 1.31 -1.22 (m1H, 0.73 - 0.67
w@ m03k2761H), 1H), 1H), 0.60 - 0.55 (m 2H), BCB2B2008/001171
0.46 (m 2H), 0.46 - 0.39 (m 2H) 20 Exanple 120
(R -3-(4-02- (AmM nonet hyl)plygrrol i din-1-yl)methyl)-2-(cy
cl opr opyl net hyl ) - 1- oxo- 1, 2= 5
di hydr oi soqui nol i n-6-y1)-Ncycl opropyl-5-fluoro-4-meth
yl benzam de WO 2008/ 122765PCT/ GB2008/ 001171 215 The
title conpound was prepared as a 1

plid according to
the nmet hod of Exanple 81 usi gl prodyct of Exanple
75 step i) and (

_ -1-pyrrol | w- 2- yINet car bam c
acid tert- yl s [
purified usin

5(eluting wthHret hg
nmet hanol ), foll owed Yy HRLC. : +ve) 503 (MHH)f
1H NVR DMSO-d6 8.62 (d, 4.1 Hz, h) 8.34 (d, J =

8.2 Hz, 1H), 7.98 (d, J = 1.5 Hz )
To a solution of the product of Example 37 step v) (500 mg) in THF (12 mL) at 0 °C was

omat ogr aphy
3N ammpni a i n

added borane tetrahydrofuran complex (1M/THF) (1.6 mL) dropwise. The ice bath was
removed once gas evolution had ceased, and the reaction was stirred at room
temperature for 1 hour. The reation mixture was cooled to 0 °C and further borane
tetrahydrofuran complex (1M/THF, 750 uL) was added, and the reaction was slowly
warmed to room temperature and stirred for 1 hour. The reaction mixture was quenched
with water (50mL) and extracted into ethyl acetate (2x50 mL). The combined organics
were dried over magnesium sulfate, filtered and evaporated in vacuo. Purification (SiO.

chromatography, 3% methanol in dichloromethane) gave the sub-titled compound (300

mag).

MS: APCl(+ve) 403 (M+H)*

if) N-Cyc|opropyI-3-(2-(cyclopropylmethyl)-4-((2-(dimethylamino)ethoxy)methyl)-1-

oxo-1,2-dihydroisoquinolin-6-yl)-4-methylbenzamide

A solution of the product of step i) (130mg) in dichloromethane (5 mL) was treated with (-
/+)-10-camphorsuilfonic acid (680 mg) and N, N-dimethylethanolamine (0.32 mL) and
stirred at room temperature for 17 hours. 4N Hydrogen chloride in 1,4-dioxane (0.85 mL)

was added and the reaction was stirred at room temperature for 6 hrs. Additional N,N-



10 1H), 1H), 1H), 3H), 0.60 7.69 - 7.63 (m 2H), 3.91
- 3.80 (m 2H), 2.64 - 2.58 (m1H), 1.91 -1.80 (m 1H)
wo 20858%2763m 2H), 0.52 7.55 (dd, J = 8.3, 1.7 HeCT/GHRG08/001171
7.53 (s,1H), 4.13 (d, J = 13.1 Hz, 3.29 (d, J = 13.8
Hz, 1H), 2.89 - 2.82 (n11k¥9 2.82 - 2.76 (m 2.54 -
2.44 (m 2H), 2.23 - 2.21 I% 2.21 (d, J = 2.8 Hz,
1.67 - 1.48 (m 3H), 1.31 - 1. 19 (m1lH), 0.73 - 0.66
(m 2H), - 0.45 (m 2H), 0.45 - 0.38 (m 2H)

dimet Qﬁ'@gﬁl 33m -/+)-10-camphorsulfonic acid (680 mg) and 4N

@%c opropjé 2 mgt %y) 3- 1poxo 2-(1- phe(nyl etg yl)-1, 2-

hydrogéyeloidesiad-tiokarme @-9 Mwemﬂdéd and the re&cfiontvas etirefd at
t he product of Exanple 11 (200 ot assji um

room temnssatatesiof 88 bows) T@m@ae’qlmrxaﬁe é\ﬁﬁﬁo iiyisd gy flichigromgthane

(100% H&a[s)h/gd gv%h sal)urawa 3‘ sgélbr%rblec%r@énﬁ 8 OB%rL) g'glutrb(?'nu The organics

s were evaporated in vacuo, and the crude product was purified by HPLC to yield the title

compound as a solid (25.0 mg).

MS: APCI(+ve) 474 (M+H)"
H NMR DMSO-ds 9.32 (s, 1H), 8.43 (s, 1H), 8.35 (d, J = 8.2 Hz, 1H), 7.80 (d, J = 7.9

10 Hz, 1H), 7.75(d, J = 7.4 Hz, 1H), 7.70 (s, 1H), 7.57 (d, J = 8.2 Hz, 1H), 7.43 (d, J = 8.2
Hz, 1H), 4.67 (s, 2H), 3.87 (d, J = 6.9 Hz, 2H), 3.74 (s, 2H), 3.27 (s, 2H), 2.90 - 2.81 (m,
1H), 2.75 (s, BH), 2.29 (s, 3H), 1.32-1.22 (m, 1H), 0.72-0.85 (m, 2H), 0.60 - 0.53 (m,
2H), 0.54 - 0.47 (m, 2H), 0.46 - 0.40 (m, 2H)

15 Example 102
(S)-N-Cyclopropyl-3-(2-(cyclopropylmethyl)-4-((3-(hydroxymethyl)piperazin-1-
yl)methyl)-1-oxo0-1,2-dihydroisoquinolin-6-yl)-5-fluoro-4-methylbenzamide

20  The title compound was prepared as a solid according to the method of Example 81 using
the product of Example 75 step i) and (S)-2-(hydroxymethyl)-piperazine-1-carboxylic acid,
tert-butyl ester.
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(1- bronoet hypbenzene (0.100 nlL) and potassium
carbonate (260 ng) was added and 216 stirred at 80C
wo o008a2f765 t her 24 hours. Additional PCT/GB2008/001171
(1- bronoet hyl ) benzene (0.5 nL) and pot assi um car bonat e
(500 ng) were added and th?gfeacti on stirred at 80C
for a further 48 hours. Theé reaction m xture was
filtered and purified by HPLC to yield the title
conmpound (14 ng) as a solid. 5 Ms: APCI (+ve) 423
. PVMSO-d6 8.43 (d, J 3.8 Hz, 1H), 8.32
Ms'é%@k%vglsgt‘?ghm“rwfm, 7.79 (dd. J = 7.8, 1.7 Hz. 1H),
"H NMRDM$6;dsBHM, (d7J 6%.7 Hz, 1H)=8B53d Hr= 8Bz, TH)5297 (i1 J 1.5 Hz,
8.2, 1.5 Hz, 1H), 7.45 - 7.39 ( 2H) 7.39-7.35(n}‘
1H), 4B - 7844, 2H, 554 (M. I 2 bAHE THp T8O (o, THIL§ 464 37 59 Hz

2 L 15,00 e = o , b
1. 485 37560 307558 5% o HDp 285 a0 By 3. oo Fgt i an
2.75 0288 (m, A+H32.68n 23b)(m, dRyappbed 1222 3 Hz, 3H), 2.07 - 1.87 (m, 2H),
N- Cycl opr opyl- 3- (2-cycl opropyl net hyl- 1- oxo- 1, 2-di hydro
1.67 - 1 $8qmi ribl)i h36- §1P( 115, e hPIaScing a2hil)d 8.60 - 0b4ntinx t 2ir)e 0.52 -
of theéfroduct of Egarrpl e 11 (100ng), potassium
0.45 g3y Boh &4 1498 My ¥Hand (br ononet hyl ) cycl opr opane (63
ng) in DMF (2 nL) was stirred at roomtenperature for
16 hours and at 70 C for 24 hours. Further
Exanipleamanet hyl ) cycl opropane (300 ng) was 20added and the
m xture heated at 70 C for a further 24 hours. The
N-Cyclanre pyird-methy r3e(dvibdniathyl . &diazegapd rylimethyhy2-UPLC t o

(metﬁ;ill\éSIfg)nﬁ)bteintzlyl?-1 (-:gxrtrﬁ? ,Epﬁhyggr%isrg)uiriaglina-6-§18l)ier92'amide

i) 6-Bromo-2-(4-methanesulfonyl-benzyl)-2H-isoquinolin-1-one

O
@“@L
O
/
Br = S/

V2N
0)

A mixture of intermediate 1 (3.0 g), potassium carbonate (3.70 g), 1-(chloromethyl)-4-
(methylsulfonylhbenzene (2.74 g) and DMF (20 mL) was heated at 50 °C for 24 hours. The
mixture was allowed to cool then poured into water (50mL) and extracted with
dichloromethane (100mL). The extracts were combined, evaporated under reduced

pressure and the residue purified (SiO, chromatography, eluting with 2% methanol in
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M5: APCI (+ve) 373 (MHH) + 1H NVR DMSO-d6 8.44 (d,
J =4.1 Hz, 1H), 8.29 (d, J =8.1 Hz, 1H), 7.79 (dd, J
We20089227851. 8 Hz, 1H), 7.75 (d, J = 1.5 Hz, 1HCT/GB&®S/001171
(d, J =1.3 Hz, 1H), 7.57 (d, J = 7.4 Hz, 4H), 7.50
(dd, J = 8.3, 1.4 Hz, 5H), 342(d, J =7.9 Hz, 3H),
6.68 (d, J = 7.2 Hz, 3H), é.%6(d, J 217 = 7.2 Hz,
2H), 2.87 - 2.80 (m 1H), 2.29 (s, 3H, 1.31 - 1.21
(m 1H), 0.71 - 0.65 (m 2H), 0.59 - 0.52 (m 2H),
dlchlcgor%éthangyt@%l\féﬁhe%w-tltl& é(ﬂﬂpOLQldQQO?m 2H) Exanple 123
Cycl opropy1- 3- (2-ethyl butyl)-1-oxo-1, 2-di hydrois
qu| noI i n-6-y1)- 4 rret hyl benzam de To a sol ution of

' NUB IR SteaB SRR 4 31 D6 &I TR Jm?wﬁ_é(? 7 ed u= 5
Hz, 2 1R 3 S PE 3D 7,685 T 59 AP 1B 8 8 S 20,

6.69{d/J erred k&ndkguslzsl(edzw 3|H|8Qst @Hyi ve the title
conmpound ( 55. as a solid. MS: APCI (+ve) 403
(MrH) + 1H NI\/RDI\/BOd6840(s 1H), 8.24 (d, J =

Hz, 1H), 7.76 (d, J = 7.7 Hz,
if) 6- 3"06‘20‘2)514 (mq)thylgulwy_l)b?panl)-a mxoZ{%-dlh,ycéglsgnaum\P?m%w 7
6.63 (d, J =7.2 Hz, 1 3.86 (d, J =6
°arb£§°h’%{% 2.87 - 2.77 (mp 1H) 2H)26 (s, 3I(—I) 1.83 -
1.74 (m 1H), 1.26 (t, .8 Hz, 4H), O.84(t,J:

7.2 Hz, 6H), 0.69 Q. 59 59 0.48 (m 2H)
Exanpl e 124

203- (2- (Cycl obut I)/ 0XO0 [ hy,@“ oi soqui nolin
-6-yl)-N-cycl &pfop ?

[
|

O//

DMF (10mL) was cooled in an ice bath and phosphorus oxychloride (1.4mL) added over
20 seconds. The solution was stirred for 10 minutes at room temperature then a solution
of the product of step i) (2.0 g) in DMF (4mL) was added over 5 minutes. The mixture was
heated at 95 °C for 16 hours then allowed to cool and poured onto ice/ water. The mixture
was then extracted into ethyl acetate (100mL) the organics combined and evaporated
under reduced pressure. The residue was purified (SiO. chromatography, eluting with 1 :1

ethyl acetate:isohexane) to give the sub-titled compound (1.5g).

MS: APCI(+ve) 420 (M+H)*

iii) N-Cyclopropyl-3-(4-formyl-2-(4-(methylisuifonyl)benzyl)-1-oxo-1,2-
dihydroisoquinolin-6-yl)-4-methylbenzamide
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nmet hyl benzam de The title conpound was prepared as a
solid according to the nethod of Exanple 123 218
wa@igimg217ke product of Exanple 11 and PCT/GB2008/001171
(bromonet hyl ) cycl obut ane. Ms: APCI (+ve) 387 (MtH)+ 1H
NVR DVMSO-d6 8.43 (d, J = 3 Hz, 1H), 8.28 (d, J = 8.2
Hz, 1H), 7.79 (d, J = 7.9 , B1H), 7.75 (s, 1H), 7.64
(s, 1H), 7.54 - 7.47 (m 2H), 7.41 (d, J = 7.9 Hz,
1H), 6.65 (d, J = 7.2 Hz, 1H), 4.03 (d, J = 7.4 Hz,
The sgbltitle 30&8ound2w§§-préﬁhre@l|'@y ,th& mgdhodf Ekabile 39-Btep &i) 28ing $he
3H), 2.0 (m 1.90 - 1.76 (m 4H), 0.72 -
produdt 6st¢pii). 2H), 0.62 - O. 52 (m 2H Exanple 125

10N- Cycl opr opyl- 4- net hyl - 3- ( 1- oxo- 2- pi peri di n-4-yl met h
yl -1, 2-di hydro-i soqui nolin-6- yl)-benzamde i)

Ms: A9ER gyghﬁpH pyl car banoy1- 2- net hyl - pheny1) - 1- oxo- 1H
' iso&ui ol T | met hyl | pi peri di ne-1-carboxylic acid,
tert-butyl ester Exanpl e 11(0.40 g), cesium
carbonate (0.809)

iv) N&Vsl@mnﬂtﬁmeﬂwlfﬁeﬂﬂd‘l neathylefh'l-ldmpan-wd)rdeﬂwt)tl @at yI
and [e st d and , heat ed
(met'é\f'sﬁlm(ﬁ)é’reni feaxoest 2 @%%ﬂf‘@%’é‘s ) RIS ool

then added water (20nmL) and extracted with

N/\©\
s
S

/7 ~
N\
(™

The title compound was prepared as a solid by the method of Example 59 step iv) using

the product of step iii) and 1-methyl-1,4-diazepane.

MS: APCI(+ve) 613 (M+H)*

1H NMR DMSO-ds 8.42 (d, J = 4.1 Hz, 1H), 8.32 (d, J = 8.2 Hz, 1H), 8.00 (d, J = 1.3 Hz,
1H), 7.91 (dd, J = 6.7, 1.8 Hz, 2H), 7.79 - 7.74 (m, 2H), 7.59 (s, 1H), 7.56 - 7.53 (m, 3H),
7.43 (d, J = 7.9 Hz, 1H), 5.31 (s, 2H), 3.63 (s, 2H), 3.18 (s, 3H), 2.88-2.81 (m, 1H),
2,67 -2.61 (m, 4H), 2.51 - 2.48 (m, 2H), 2.45 - 2.41 (m, 2H), 2.32 (s, 3H), 2.20 (s, 3H),
1.72 - 1.64 (m, 2H), 0.71 - 0.65 (m, 2H), 0.58 - 0.53 (m, 2H).

Example 104
4-[6-(5-Cyclopropylcarbamoyl-2-methyl-phenyl)-4-(4-methyl-[1,4]diazepan-1-

ylmethyl)-1-oxo-1H-isoquinolin-2-ylmethyl]-benzoic acid



20di chl or onet hane (100nmL). The organi cs were conbi ned

and evaporated under reduced pressure. The residue was
w@oosfizEmes by Si 02 chronmat ography (el uting w t hPaBGBR@SI001171

in dichloronethane) to give the sub-titled conpound as

asolid (0.20 g). 219 1H EIMTCDCIS 8. 46 (d J=17.9

Hz, 1H), 7.67 (dd, J = 7.63 (d, J =

1.8 Hz, 1H), 7.44 (s, 1H) 7.42 (d,- J = 1.5 Hz, 1H),

7.35 (d, J = 7.7 Hz, 1H) 704(d J:74Hz 1H),
6.49 (d, J = 7.2 He, 40 4,20 5ii)

N- Cycl opropy1- 4- et hyl 2 i n-4-yl met hyl
-1, 2-di Qydr o- To a

sol uti '

met hanol Q'é m.)

The sol uti dd was red at romterrperature for 2

hours. The 10vol 3 der va®uum and
the residue was purified by HPLC ovyield the title
conpound as a solid (25 ng). WME: Q\m VE) 416 (M+H) +
1H NVR DMSO-d6 8.45 (s, 1H), 8.28 —J = 8.2 Hz, 1H),
7.80 (d, J =7.7 Hz, 1H), 7.76 (s, 151H), 7.66 (s,

i) 4-(1$-Iﬁroﬂ1051}o((oi,30(1uh:|oﬂn&(%,—ylﬁh&thyv)bdﬂzq”ld aciyl, methyl adfer
1H), 6.66 (d, J 6.9 Hz, 1H), 3.87 (d, J = 6.4 Hz,
2H) , 3.05-294(m 2‘8 289-2.82(m 1H), 2.28
(s, 3H), 2.00 191( , 1.57 - 1.47 (m 2H), 1.28
- 1.16 (m 2H, O, .65 m 0.60 - 0.53 (m
2H) 20 Exanpl e
N- Cycl opr opyl- 4- ' 8 n- 2-yl nmet hyl)
-1, 2-di hydr opgse 2-\.220

The sub-title compound was prepared by the method of intermediate 4, using intermediate

1 and 4-(bromomethyl)benzoic acid, methyl ester.
MS: APCI(+ve) 370/372 (M+H)*

ii) 4-((6-Bromo-4-formyl-1-oxoisoquinolin-2(1H)-yl)methyl)benzoic acid, methyl ester

O
N
Br/©)j; /\©\q/0
O/ ©

The sub-title compound was prepared by the method of Example 59 step ii) using the

product of step i).

MS: APCl(+ve) 400/402 (M+H)*
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The title conpound was prepared according to the
met hod of Exanple 123 using the product of Exanple 11

wan@sAa2376hl or omet hyl ) pyri di ne hydrochl ori de. MBT/GB2008/001171

APCI (+ve) 410 (M+H)+ 51H NVR DMSO-d6 8.52 - 8.49 (m
1H), 8.45 - 8.41 (m 1H), §Og6 (d, J = 8.2 Hz, 1H),
7.82 -7.74 (m 3H), 7.69 (S, 1H), 7.62 (dd, J = 7.3,
1.9 Hz, 1H), 7.53 - 7.49 (m 1H), 7.42 (d, J = 7.9 Hz,
1H, 7.32 - 7.24 (m 2H), 6.72 (d, J = 7.2 Hz, 1H),

iii) 4 ?(63@’0% 44w-mea1y$-9 ¢-d|32§ﬂar{-1'ﬁyl)ﬂ'{d}h 124 2)9(0{8%(1@1“2'1 -S1 Ay

wNn&mﬁybémmnopmﬂ Bkﬂhwyﬁhmpropylnethyl 4- (5- hydroxynethyl
(1, 41cliazepan-1-
yl met hyl ) - 1- oxo- 1, 2- d|h dr o-i soqui nol i n-6-y1]-5-fluoro
- 4- et hyl - benzan1de 148/) [1, 4] D azepan-5-yl - met hano
To a solution of I
(1, 4-di benzyl-1, :
(prepared as de- e¢d in| Chin
951) in neth% W
charcoal (17Ing)
hydr ogen at nosphere for\16 ours. Tbhe reaction
m xture was filtered thrddgh calite and the |iquors
concentrated to dryness tip giveNthe sub-title conpound
(210nmg) as a col ourl ess oi 21 1H NMR DMSO-d6 3. 25
(dd, J = 10.5, 5.1 Hz, 1H), 3.12 (dd, J = 10.4, 7.9

The $th-titHdompdufld waspr&farédby themetBod 8f Exatnpl8 50 Btepitr)) ysing the
1.73 - 1.60 (m 1H), 1.24 - 1.11 (m 1H) i)

prodp¢t ©f slep iy apy 1-n3tyldyttigperanel net hy1- 4- (5- hydr oxynet hyl
-(1, 4] di azepan- 1-
5yl met hyl ) - 1- oxo- 1, 2- di hydr o-i soqui nol i n-6-y1] -5-f1l uor

'de The title conpound was prepared

MS: Rpéuma%n%§7accordlng to the method of Exanple 75 step

i1) using the product of Exanple 75 step i) and the

product of step i).
iv) 4-((6-(5- (Cyclopropylcarbamoyl) -2-methylphenyl)-4-((4-methyl-1,4-diazepan-1-

Y9t hanol (500ny)
Lett., 2001, 12,
was adsdes” S¥ ~~pal | adi um on

yl)methyl)-1-oxoisoquinolin-2(1H)-yl)methyl)benzoic acid, methyl ester

N7\ ©
A

The sub-title compound was prepared by the method of Example 75 step i) using the

product of step iv) and N-cyclopropyl-4-methyl-3-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-

2-yl)benzamide.

MS: APCI(+ve) 593 (M+H)*



10

15

10 MS: APCl (+ve) 533 (M+H)+ 1H NVR CDCI3 8.50 (d, J =
8.3 Hz, 1H), 8.08 (d, J = 1.5 Hz, 1H), 7.61 (s, 1H),

wQ20b8/1¢xd65 J = 8.4, 1.6 Hz, 1H), 7.38 (d, J = BCBGB2008/001171

1H), 7.11 (s, 1H), 6.44 (s 1H) 3.90 (d, J = 7.1 Hz,
2H), 3.66 (s, 2H), 3. 53 = 10.9, 3.9 Hz, 1H),
3.25 (t, J = 10.2 Hz, %14-15 2.96 (m 2H),
2.93 - 2.84 (m 1H), 2. 82 - 2.64 (m 4H), 2.25 (d, J =
2.5 Hz, 3H, 1.78 - 1.67 (m 1H), 1.49 - 1.37 (m 1H),
v) 4-((6- (B‘&Cglép?&pﬁ&ﬁrbéhbogl)& %thylﬂae%némmahamym A7diazdhans -
2H) Exanple 128
yl)meﬂ@q)S)-oze(séq(l(@homtﬂHbﬂhﬂeﬁwl))opymlglapm n-1-yOnet hyl ) - 2-
(cycl opropyl net hyl ) - 1- oxo- 1, 2-
di hydr oi soqui nol i n-6-y1)-N-cy
yl benzam de WO 2008/ 122765PC]

| opropyl-5-fluoro-4-neth
GB2008/ 001171 222 The
tQ the nmet hod of

Exanpl e, 81 usdng the pr ! a step i) and
(S)-l-@\; i terg, l_EutyI
S5ester hy s S ' I ng
SCX i on-ex¢ : pnat ogr ap y (eluting W|t met hanol

RS : ol | owdd by HPLC.

M5: APCl (+ve) 503 (M+H) + 1H NI\/RO 8.62 (d, J =
4.1 Hz, 1H), 8.34 (d, J = 8.2 Hz{ 1H) /7798 (d, J =

1.5 Hz, 10 1H), 1H), 1H), 3H), 0.8

The title compound was prepared as a solid by the method of Example 60 step i) using

the product of step iv).

MS: APCI(+ve) 579 (M+H)*

'H NMR DMSO-dg 8.43 (d, J = 4.0 Hz, 1H), 8.33 (d, J = 8.3 Hz, 1H), 7.98 (s, 1H), 7.89 (d,

J=81Hz, 2H), 7.78 (d, J = 8.7 Hz, 1H), 7.76 (s, 1H), 7.57 - 7.52 (m, 2H), 7.43 (d, J =

7.9 Hz, 1H), 7.35 (d, J = 8.3 Hz, 2H), 5.26 (s, 2H), 3.63 (s, 2H), 2.90 -2.80 (m, 1H), 2.68

-2.60 (m, 4H), 2.57 - 2.45 (m, 4H), 2.33 (s, 3H), 2.23 (s, 3H), 1.69 (t, J = 5.7 Hz, 2H),
0.72 - 0.64 (m, 2H), 0.59 - 0.52 (m, 2H)

Example 105
N-Cyclopropyl-3-(2-(4-(dimethylcarbamoyl)benzyl)-4-((4-methyl-1 ,A-diazepan-1-
yl)methyl)-1-oxo0-1 ,2-dihydroisoquinolin-6-yl)-4-methylbenzamide
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7.69 - 7.63 (m 2H), 3.91 -3.80 (m211), 2.64 - 2.58
(m1lH), 1.91 -1.80 (m1H), - 0.54 (m 2H), 0.52 7.55
wQ@ dag/ 12765 8.3, 1.7 Hz, 1H), 7.53 (s,1H), 4.13 ¢dr/GB2608/001171

13.1 Hz, 3.29 (d, J = 13.8 Hz, 1H), 2.89 - 2.82

(m1lH), 2.82 - 2.76 (m 2%63 2.44 (m 2H), 2.23 -
2.21 (m1H), 2.21 (d, , 1.67- 1.48 (m 3H),
1.31 - 1.19 (m1H), 073-066(m 2H), - 0.45 (m
2H), 0.45 - 0.38 (m 2H) 15 Physical Form Data

The t|@8%6ﬁ1'p§&hd3ﬂa§fore'5bﬂédré%sa §d1Wyehd methdd?f EXAWES 47 step iv) using
diffraction pattern of pol ynorph A Exanple 47 20

the plféldgctrcﬂ Examyiler t4 aroldimethgiahfireact i on pattern of
pol ynor ph A Exanple 60 Figure 3: X-ray powder
diffraction pattern of polynorph A Exanple 78 Figure

ws: Il EgRRIR, 2L on paticrp of polyroroh A

"H NMR CDCLs 8.53 (s, 1H), 7.91 (d, J = 10.8 Hz, 1H), 7.69 (d, J = 19.2 Hz, 2H), 7.50 -
7.33 (m, 4H), 7.28 (d, J = 10.3 Hz, 1H), 7.07 (d, J = 9.7 Hz, 1H), 6.36 (s, 1H), 5.32-5.22
(m, 2H), 3.66 - 3.58 (m, 2H), 3.54 - 3.44 (m, 4H), 3.11 (s, 3H), 2.97 (s, 3H), 2.70 (s,
3H), 2.61 (s, 2H), 2.55 - 2.49 (m, 1H), 2.34 (s, 3H), 1.88 - 1.65 (m, 4H), 0.93 - 0.82 (m,
2H), 0.67 - 0.57 (m, 2H)

Example 106
(R)-N-Cyclopropyl-3-(2-(cyclopropylmethyl)-4-((3-(methylamino)pyrrolidin-1-
yl)methyl)-1-oxo0-1,2-dihydroisoquinolin-6-yl)-5-fluoro-4-methylbenzamide

The title compound was prepared as a solid by the method of Example 75 step ii) using

the product of Example 75 step i) and (R)-N-methylpyrrolidin-3-amine.

MS: APCI(+ve) 503 (M+H)"

'H NMR DMSO-ds 8.53 (d, J = 4.4 Hz, 1H), 8.34 (d, J = 8.2 Hz, 1H), 7.91 (d, J = 1.5
Hz, 1H), 7.66 (s, 1H), 7.66 (d, J = 9.6 Hz, 1H), 7.54 (dd, J = 8.2, 1.5 Hz, 1H), 7.51
(s, 1H), 3.86 (d, J = 7.2 Hz, 2H), 3.67 - 3.59 (m, 2H), 3.06 - 2.98 (m, 1H), 2.90 -
2.82 (m, 1H), 2.72 (dd, J = 9.1, 6.8 Hz, 1H), 2.53 - 2.47 (m, 2H), 2.24 - 2.18 (m,
1H), 2.21 (d, J = 3.1 Hz, 3H), 2.17 (s, 3H), 1.95 - 1.84 (m, 1H), 1.48 - 1.38 (m,
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XRPD Data was collected with a PANal ytical Cubi X PRO
machine in 0- 20 configuration over the scan range 2
wo 2008022720 Wit h 100- second exposure per 0.02 i PCT/6Be0U8/001171

The X-rays were generated by a copper |long-fine focus
tube operated at 45kV and AQmA. The wavel ength 5of the
copper X-rays was 1.5418 A The Data was col |l ected on
zer o background hol ders on which - 2ng of the conpound
was pl aced. The hol der was nmade from a single crystal

1H), 11818'1'.21:@ W), o7 had. aeen 2HY, BEOR®.54 (ran-2H)f Draect 0.4§ (m,
pl ane and then polished on an optically flat finish.

2H), THKE -X.8%y®, i2td) dent upon this surface were negated by
Bragg extinction. 10 DSC DSC t her nograns were neasured
using a TA QLO00 Differential Scanning Cal orineter,
| | um ni um pans and pierced lids. The sanple

Exam "‘%E?fs vari ed between 0.5 to 5ng. The procedure was

(R)-NSY b id p98-(2-(siRlosropby Methy ) -Ak({3-agety | giperdZad-Tlymethyl)-1-
and the 15tenperature studied from25 to 300C at a

oxo-2diftysinoispgimotin-a-whirbdtuaroemetivikenzamide 10C per
mnute. GVS GVS profiles were measured using a Dynam c
Vapour Sorption DVS-1 instrunent .OThe 20sol id sanple
ca. 1-5ng was placed into a gl assjjvessel and the
wei ght of the sanple was re i a dual cycle
step method p40 tdd Kj(r)/g/:jfl@?tive
humdity(R&\in 5t eps 2 Anal ysi s of
Exanpl e 47: N
2- Benzyl- 6-(5-(6?/ py| car banmoyl) - 2< net hyl phenyl ) - N

, X di Rydr oi soqui nol i
ne- 4- car boxani de, Pol ygorph A A sanpl e gfycrystalline
Exanpl e 47 pol ynor ph A obtai ned as descri bed above was
anal ysed by XRPD, DSC and GVS. 224 The nelting
tenperature of Exanple 47 pol ynorph A as determ ned by

The t(@@%&?@%@n@wﬁé RS Rr&NEPS BAIINEcEoRIMRY b théMmethodi d1 ExanpRBlCusing
the product c;f Example 75 step i) and (R)-2-methyl-piperazine-1-carboxylic acid fer, butyl

ester and the product purified by SiO, chromatography (eluting with 93: 5: 2

dichloromethane: methanol: ammonia).

MS: APCI(+ve) 503 (M+H)"

1H NMR DMSO-dg 8.53 (d, J = 4.1 Hz, 1H), 8.34 (d, J = 8.2 Hz, 1H), 7.96 (d, J = 1.3 Hz,
1H), 7.68 - 7.64 (m, 2H), 7.54 (dd, J = 8.3, 1.7 Hz, 1H), 7.53 (s, 1H), 3.90 - 3.81 (m, 2H),
3.52 - 3.44 (m, 2H), 2.89-2.82 (m, 1H), 2.81-2.68 (m, 3H), 2.63 - 2.55 (m, 2H), 2.24
(d, J = 2.3 Hz, 3H), 1.93 - 1.86 (m, 1H), 1.60-1.53 (m, 1H), 1.29 - 1.22 (m, 1H), 0.89 (d,
J = 6.4 Hz, 3H), 0.72 - 0.67 (m, 2H), 0.59 - 0.54 (m, 2H), 0.51 - 0.46 (m, 2H), 0.43-0.39
(m, 2H).

Example 108
(S)-N-CyclopropyI-3-(2-(cyc|opropylmethyl)-4-((2-(hydroxymethyl)piperazin-1 -
yl)methyl)-1-oxo-1,2-dihydroisoquinolin-6-yl)-5-fluoro-4-methylbenzamide
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GVS determ nation gave 0.9% wei ght increase (%v w) at
80% RH (0.2% . 5 An XRPD diffraction pattern of
waEx@spkeesl7 pol ynorph A is presented in Fi gur ePAT/GB2008/001171
Anal ysi s of Exanpl e 60:
2-Benzyl-6-(6- (cycl opropyl eggbanoyl) - 3-f | uor o- 2-
10met hyl phenyl) - N- ( 2- (di net hyl am no) et hyl ) - 1- oxo-1, 2-d
i hydr oi soqui nol i ne-4- carboxam de, Polynmorph A A
sanmpl e of crystalline Exanple 60 pol ynorph A obtai ned
by the procedure descri bed above was anal ysed by XRPD
15 An XRPD diffraction pattern of gxanple 60 pol ynorph
Ais presented in Figure 2 Anal yS| s of Exanple 78:

2 - (2-
20hydr oxyeth hyl )\A- oxo-1, 2-di

hydr oi soqui nol ™Rg,é 2 st hyl benzam de,
Pol ynmorph A A sgnpl ryst al lijne Exanple 78
pol ynmor ph A obt ai ned e_procedy scri bed above
was anal ysed by XRPD. 25 An XRPD diffraction pattern
of Exanple 78 polynorpHF A is pH&\yJeQ/LNHFi gure 3.
225 Anal ysi s of Exarrpl e 88:
| (404
The Brofel PR AN 5,0 AT 8 PR B ety o el Rt i

acid, tambbwl bstez@8304e, and@ohwdfmtﬂetoxybdmhya’@die/mn@ vhereStied in
| e of crystalline Exanple 88&@5 ph A obt ai ned

dlchlgswrgipqﬁf@rpr(aeedureér@@smmur@ﬁ@w& Sa‘héﬁvyér@awf/ao@plmd
were. asdd%(id ng%b%ﬂéé %ﬁ%tﬂ%&ﬂ? 127.eﬁours fMe'%anrg?(%rrﬁ) ar?é) SCYOHL? [ph A

cyanoborohydride (0.70g) were added and stirring continued for a further 12 hours.

Methanol (10ml) and 4M HCI in 1,4-dioxane (10ml) were added and stirred for 12 hours.
The volatiles were removed under vacuum, dilute agueous ammonia was added and the
mixture extracted into dichloromethane. The organics were combined and evaporated
under reduced pressure. The residue was purified by HPLC to give the title compound

(0.035 g) as a solid.

MS: APCI(+ve) 519 (M+H)*

1H NMR DMSO-ds 8.52 (d, J = 4.4 Hz, 1H), 8.34 (d, J = 8.2 Hz, 1H), 8.12 (d, J = 1.3 Hz,
1H), 7.68 - 7.63 (m, 2H), 7.54 (dd, J = 8.3, 1.7 Hz, 1H), 7.50 (s, 1H), 4.25 (d, J = 13.3 Hz,
1H), 3.91 - 3.79 (m, 2H), 3.71 - 3.66 (m, 1H), 3.62 - 3.56 (m, 1H), 3.20 (d, J = 13.1 Hz,
1H), 2.89 - 2.78 (m, 2H), 2.68 - 2.45 (m, 6H), 2.27 (d, J = 2.3 Hz, 3H), 2.27 - 2.24 (m,
1H), 2.08 - 2.01 (m, 1H), 1.30 - 1.22 (m, 1H), 0.73 - 0.67 (m, 2H), 0.59 - 0.56 (m, 2H),
0.51 - 0.47 (m, 2H), 0.44 - 0.39 (m, 2H)

Example 109
(R)-3-(4-((3-Aminopyrrolidin-1-yl)methyl)-2-(cyclopropylmethyl)-1-oxo-1,2-
dihydroisoquinolin-6-yl)-N-cyclopropyl-5-fluoro-4-methylbenzamide
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i oExperi nmental Methods The ability of the conpounds
of formula (1) to inhibit p38 kinase nay be determ ned
waigimg227he fol | owi ng bi ol ogi cal assay: 15 p38 mtpB&2008/001171

enzyme assay Enzyne assays were perforned in
pol ypropyl ene 96 wel | pl at 3% The foll ow ng sol utions
were added to each well; IL of conmpound dilutions
in assay buffer (20 niM HEPES pH 7.4, containing 20 nM
magnesi um acetate, 0.005% (W v) een- 20, 10 mM DTT )
20contai ning 1% (v/v) DMSO or asgpy buffer containing
1% (v/v) DVBO al one, fer containing
36 nM substrate ( ot i nyl at TFZ)Nand p.L of an
appropri at B
- 6H s tagged. [ on atch of p38, an
appropriate dil nM solution to
give a final enzyme coyicentration dfi” ONb, R4 At this
stage, background contgol wells al sq_régceived 50 p.L
of Al phaScreen 25 quench buffer (10 mM HEPES pH 7.4

The Bl AS g pr S e sl ot e hermple 75 step

i) using e pdtud CE EXBfpId TS e I BRd (RRErtdditlinkhylamieed by
addition of 10 jiL 1 nmM ATP. After incubation for a
further 45 mnutes at 37C, the reaction was stopped by

MS: gggk %&89&{'2 )' I L quench reagent and 50 |.L1_ of the
) C

_ on m xture transferred to an opaque,
H NN rﬁmS%fidWs!ds@I L4 A_E ), IRBM rLAGENHZ, 2ﬁ£[7 91%& J=15
10 mM HEPES pH 7.4 containing 100 'nmM EDTA,
Hz, td)i7ne7 (9,2!15H§;e7r&6n(dn,l bard. h Hz0) 18l) nkbBar(td, ¢hc&ahmmz 1H) 7.51

s, ﬁ%&é&"a‘i& 32?75@3H‘a?'2%@2°u‘5@é’f B &Faéﬁéeﬁ%vﬁié’%gké‘oaé‘m> 2.90 -
Zszgggleg gzngél e\f/&wn trh-!g %ar kkﬁﬁﬁ‘ég{oﬂmagé@ Eour@n 1H), 2.21

(d, JEEQWHZ%IHPQS%W J28di nop Heen pl)t 20an uga g, a Ferkdn- 1.30
El mer EnVision reader. Total, uninhibited acti vi ty was

(m, 3Hjel.80mi haa (i, oﬂﬂh@s@sO@ér(Mr ABY 0.60edkdd fvsaH), 0.52 -

pl at in the absence of p38 activity
0458y ZUBt(Fg%F‘@g&P ’Bm ch wel | . Data were expressed as

percent inhibition of total activity using equation 1.

Percent Inhibition = 100 * (1 - Test/Control)Eqg.1
ExampidheEioe. .. Test = p38 kinase activity in the presence

of conpound Control = p38 kinase activity in the
(R)-N:Gyelopeopyl-T@nisyclopropylmethylsboxe4-({Ryrrelitindsylamino)methyl)-

rithmof .t r rocal  of thec.ncentratlon of

124Dl Dy o SRRt RUBERRAIRC, n ot al p38

ki nase activity. Using this assay, the conmpounds of

the present invention all exhibit 4 potency, expressed

as a pl050, of greater than 6.0. e potency val ues
are given in Tablec}. Tabl e J

The title compound was isolated as a by-product from Example 109 as a solid.
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MS: APCI(+ve) 489 (M+H)*

"H NMR DMSO-ds 8.54 (d, J = 4.1 Hz, 1H), 8.35 (d, J = 8.2 Hz, 1H), 7.88 (d, J = 1.5
Hz, 1H), 7.68 (s, 1H), 7.67 (d, J = 9.2 Hz, 1H), 7.53 (d, J = 8.6 Hz, 1H), 7.53 (s,
1H), 3.85 (d, J = 7.7 Hz, 2H), 3.79 (d, J = 3.7 Hz, 2H), 3.27 - 3.20 (m, 1H), 2.96 -
2.75 (m, 4H), 2.70 - 2.85 (m, 1H), 2.21 (d, J = 2.1 Hz, 3H), 1.89 - 1.80 (m, 1H),
1.61-1.52 (m, 1H), 1.31-1.21 (m, 1H), 0.73 - 0.65 (m, 2H), 0.60 - 0.54 (m,

2H), 0.52 - 0.45 (m, 2H), 0.45 - 0.40 (m, 2H)

Example 111
3-(4-({(18,4S)-2,5-Diazabicyclo[2.2.1]heptan-2-yImethyl)-2-(cyclopropyimethyl)-1-oxo-
1,2-dihydroisoquinolin-6-yl)-N-cyclopropy!-5-fluoro-4-methylbenzamide

The title compound was prepared as a solid according to the method of Example 81 using
the product of Example 75 step i) and (1S,4S)-2,5-diaza-bicyclo[2.2.1]heptane-2-

carboxylic acid, tert-buty! ester.

MS: APCI(+ve) 501 (M+H)*

'H NMR DMSO-ds 8.54 (d, J = 4.4 Hz, 1H), 8.34 (d, J = 8.2 Hz, 1H), 7.95 (d, J = 1.5 Hz,
1H), 7.67 (s, 1H), 7.66 (d, J = 9.7 Hz, 1H), 7.53 (dd, J = 8.2, 1.8 Hz, 1H), 7.48 (s, 1H),
3.93 - 3.79 (m, 2H), 3.80 - 3.85 (m, 2H), 3.40 (s, 1H), 3.35 (s, 1H), 3.00 (d, J = 9.7 Hz,
1H), 2.90 - 2.82 (m, 1H), 2.75 (dd, J = 9.2, 2.3 Hz, 1H), 2.68 - 2.64 (m, 1H), 2.37 (d, J =
9.2 Hz, 1H), 2.22 (d, J = 2.3 Hz, 3H), 1.65 (d, J = 9.2 Hz, 1H), 1.39 (d, J = 9.2 Hz, 1H),
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1.30 - 1.20 (m, 1H), 0.73 - 0.66 (m, 2H), 0.60 - 0.53 (m, 2H), 0.52 - 0.45 (m, 2H), 0.45 -

0.38 (m, 2H)

Example 112
5 N-Cyclopropyl-3-fluoro-4-methyl-5-(4-((4-methylpiperazin-1-yl)methyl)-2-(4-
(methylsulfonyl)benzyl)-1-oxo-1,2-dihydroisoquinolin-6-yl)benzamide

i) N-Cyclopropyl-3-fluoro-5-(4-formyl-2-(4-(methylsulfonyl)benzyl)-1-oxo-1,2-

10  dihydroisoquinolin-6-yl)-4-methylbenzamide

The sub-title compound was prepared by the method of Example 60 step iii) using
product of Example 103 step ii) and N-cyclopropyl-3-flucro-4-methyl-5-(4,4,5,5-

15 tetramethyl-1,3,2-dioxaborolan-2-yl)benzamide.
MS: APCI(+ve) 533 (M+H)"

if) N-Cyclopropyl-3-fluoro-4-methyl-5-(4-((4-methylpiperazin-1-yl)methyl)-2-(4-

20 (methylsulfonyl)benzyl)-1-oxo-1,2-dihydroisoquinolin-6-yl)benzamide



10

15

20

6.5 14 8.6 15 8.5 16 7.3 17 9.0 18 8.7 19 9.0 20 8.9
21 8.5 22 9.1

WO 2008/122765 PCT/GB2008/001171

209

The title compound was prepared by the method of Example 59 step iv) using product of

example 112 step i) and 1-methyl-piperazine.

MS: APCI(+ve) 617 (M+H)"

1H NMR DMSO-ds 8.53 (d, J = 4.1 Hz, 1H), 8.34 (d, J = 8.2 Hz, 1H), 8.00 (d, J = 1.5 Hz,
1H), 7.91 (d, J = 8.5 Hz, 2H), 7.68 - 7.64 (m, 2H), 7.63 (s, 1H), 7.59 - 7.53 (m, 3H), 5.31
(s, 2H), 3.52 (s, 2H), 3.19 (s, 3H), 2.88 - 2.82 (m, 1H), 2.47 - 2.27 (m, 8H), 2.25 (d, J =
2.3 Hz, 3H), 2.13 (s, 3H), 0.73 - 0.67 (m, 2H), 0.60 - 0.55 (m, 2H)

Example 113
(R)-N-Cyclopropyl-3-fluoro-5-(4-((3-(hydroxymethyl)piperazin-1-yl)methyl)-2-(4-
(methylsulfonyl)benzyl)-1-oxo-1,2-dihydroisoquinolin-6-yl)-4-methylbenzamide

The title compound was prepared as a solid according to the method of Example 81 using
the product of Example 112 step i) and (R)-2-(hydroxymethyl)-piperazine-1-carboxylic
acid, tert-butyl ester.

MS: APCI(+ve) 633 (M+H)"
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1H NMR DMSO-dq 8.54 (d, J = 4.1 Hz, 1H), 8.34 (d, J = 8.2 Hz, 1H), 8.00 (d, J = 1.3
Hz, 1H), 7.91 (d, J = 8.5 Hz, 2H), 7.69 - 7.61 (m, 3H), 7.59 - 7.53 (m, 3H), 5.31
(s, 2H), 4.50 (t, J = 5.0 Hz, 1H), 3.56 - 3.43 (m, 2H), 3.28 - 3.16 (m, 6H), 2.89 -
2.79 (m, 3H), 2.76 -2.70 (m, 1H), 2.63 - 2.54 (m, 2H), 2.25 (d, J = 2.1 Hz, 3H),
1.97 - 1.90 (m, 1H), 1.66 - 1.59 (m, 1H), 0.73 - 0.67 (m, 2H), 0.59 - 0.55 (m, 2H)

Example 114
N-Cyclopropyl-4-methyl-3-(4-((4-methyl-1,4-diazepan-1-yl)methyl)-2-(4-

(methylsulfonylcarbamoyl)benzyl)-1-oxo-1,2-dihydroisoquinolin-6-yl)benzamide

N
A@(ﬂ\ 0
/,S\

O
O
N

Nt

\

The title compound was prepared as a solid by the method of Example 47 step iv) using

the product of Example 104 and methanesulphonamide.

MS: APCI(+ve) 656 (M+H)*

'H NMR DMSO-ds 8.45 (d, J = 3.8 Hz, 1H), 8.35 (d, J = 8.2 Hz, 1H), 7.93 - 7.88 (m, 3H),
7.82-7.79 (m, 2H), 7.58 (d, J = 8.5 Hz, 1H), 7.54 (s, 1H), 7.43 (d, J = 8.5 Hz, 1H), 7.27
(d, J = 7.9 Hz, 2H), 5.24 (s, 2H), 3.70 (s, 2H), 3.22 (s, 2H), 3.09 (s, 2H), 2.89 - 2.79 (m,
1H), 2.87 (s, 3H), 2.82 (s, 2H), 2.75 (s, 3H), 2.71 (s, 2H), 2.34 (s, 3H), 1.90 (s, 2H),
0.73 - 0.65 (m, 2H), 0.59 - 0.54 (m, 2H)
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Example 115
(R)-N-Cyclopropyl-3-fluoro-5-(4-((3-(hydroxymethyl)-4-methylpiperazin-1-yl)methyl)-
2-(4-(methylsulfonyl)benzyl)-1-oxo-1,2-dihydroisoquinolin-6-yl)-4-methylbenzamide

The title compound was prepared as a solid by the method of Example 87 using product

of Example 113.

10 MS: APCI(+ve) 647 (M+H)*
1H NMR DMSO-ds 8.53 (d, J = 4.0 Hz, 1H), 8.33 (d, J = 8.3 Hz, 1H), 8.00 (d, J = 1.2 Hz,
1H), 7.90 (d, J = 8.5 Hz, 2H), 7.69 - 7.63 (m, 3H), 7.60 - 7.51 (m, 3H), 5.32 (s, 2H), 4.39
(t, J = 5.3 Hz, 1H), 3.59 - 3.45 (m, 3H), 3.25 - 3.19 (m, 1H), 3.18 (s, 3H), 2.95 - 2.80 (m,
2H), 2.75 - 2.62 (m, 2H), 2.25 (d, J = 2.1 Hz, 3H), 2.17 (s, 3H), 2.11 - 2.04 (m, 2H), 1.96
5 -1.88(m, 1H), 1.86-1.78 (m, 1H), 0.74 - 0.67 (m, 2H), 0.61 - 0.54 (m, 2H)

Example 116
(S)-N-Cyclopropyl-3-(2-(cyclopropylmethyl)-4-((3-ethylpiperazin-1-yl)methyl)-1-oxo-
1,2-dihydroisoquinolin-6-yl)-5-fluoro-4-methylbenzamide

20
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The title compound was prepared as a solid according to the method of Example 81 using
the product of Example 75 step i) and (S)-2-ethyl-piperazine-1-carboxylic acid, fert-butyl

ester.

MS: APCI(+ve) 517 (M+H)*

1H NMR DMSO-ds 8.53 (d, J = 4.1 Hz, 1H), 8.34 (d, J = 8.5 Hz, 1H), 7.95 (d, J = 1.5 Hz,
1H), 7.68 - 7.64 (m, 2H), 7.57 - 7.52 (m, 1H), 7.48 (s, 1H), 3.92 - 3.79 (m, 2H), 3.48 (s,
2H), 2.89 - 2.83 (m, 1H), 2.81 - 2.75 (m, 2H), 2.71-2.66 (m, 1H), 2.60 - 2.53 (m, 1H),
2.41-2.34 (m, 1H), 2.24 (d, J = 2.3 Hz, 3H), 1.95 - 1.88 (m, 1H), 1.63 - 1.57 (m, 1H),
1.28 - 1.21 (m, 3H), 0.80 (¢, J = 7.4 Hz, 3H), 0.72 - 0.67 (m, 2H), 0.58 - 0.54 (m, 2H),
0.50 - 0.45 (m, 2H), 0.43 - 0.39 (m, 2H)

Example 117
(S)-N-Cyclopropyl-3-(2-(cyclopropylmethyl)-4-((3-(2-hydroxyethyl)piperazin-1-
yl)methyl)-1-oxo-1,2-dihydroisoquinolin-6-yl)-5-fluoro-4-methylbenzamide

The title compound was prepared as a solid according to the method of Example 81 using
the product of Example 75 step i) and (S)-2-(hydroxy-ethyl)-piperazine-1-carboxylic acid,
tert-butyl ester.

MS: APCI(+ve) 533 (M+H)*
1H NMR DMSO-ds 8.53 (d, J = 4.4 Hz, 1H), 8.34 (d, J = 8.5 Hz, 1H), 7.94 (d, J = 1.5 Hz,
1H), 7.68 - 7.64 (m, 2H), 7.54 (dd, J = 8.2, 1.8 Hz, 1H), 7.49 (s, 1H), 4.41 - 4.36 (m, 1H),



10

15

20

44 7.6 45 8.6 46 7.6 47 8.9 48 8.6 49 8.5 50 8.7 51
8.7 52 8.0 53

WO 2008/122765 PCT/GB2008/001171

213

3.92 - 3.79 (m, 2H), 3.51 - 3.40 (m, 4H), 2.90 - 2.83 (m, 1H), 2.80 - 2.56 (m, 4H), 2.24
(d, J = 2.1 Hz, 3H), 1.95 - 1.87 (m, 2H), 1.68 - 1.61 (m, 1H), 1.43 - 1.34 (m, 2H), 1.29 -
1.22 (m, 1H), 0.73 - 0.66 (m, 2H), 0.59 - 0.55 (m, 2H), 0.51 - 0.47 (m, 2H), 0.44 - 0.40
(m, 2H)

Example 118
(S)-N-Cyclopropyl-3-(2-(cyclopropylmethyl)-4-((2-methylpiperazin-1-yl)methyl)-1-

oxo-1,2-dihydroisoquinolin-6-yl)-5-fluoro-4-methylbenzamide

The product of Example 75 step i) (200 mg), (S)-3-methyl-piperazine-1-carboxylic acid,
tert-butyl ester (287 mg) and titanium(lV) isopropoxide (3 mL) were stirred at room
temperature for 15 hours. Methanol (10mL) was then added followed by sodium
cyanoborohydride (90 mg) and the mixture stirred for 15 hours. Methanol (10mL) was then
added followed by 4M HCI in 1,4-dioxane (10mL) and the mixture stirred overnight at
room temperature. The mixture was then poured into aqueous dilute ammonia and ethyl
acetate added. The organics were decanted and evaporated to dryness. The residue was

purified by HPLC to give the title compound as a solid (40mg).

MS: APCI(+ve) 503 (M+H)*

1H NMR DMSO-ds 8.53 (d, J = 4.1 Hz, 1H), 8.34 (d, J = 8.2 Hz, 1H), 8.03 (s, 1H), 7.71 -
7.64 (m, 2H), 7.55 (dd, J = 8.2, 1.3 Hz, 1H), 7.51 (s, 1H), 4.16 (d, J = 12.8 Hz, 1H), 3.91 -
3.80 (m, 2H), 3.05 (d, J = 12.8 Hz, 1H), 2.89 - 2.83 (m, 1H), 2.82 - 2.76 (m, 1H), 2.73 -
2.66 (m, 1H), 2.50 - 2.52 (m, 2H), 2.43 - 2.33 (m, 2H), 2.26 (d, J = 2.1 Hz, 3H), 2.04 -
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1.98 (m, 1H), 1.29 - 1.22 (m, 1H), 1.09 (d, J = 5.9 Hz, 3H), 0.73 - 0.67 (m, 2H), 0.59 -
0.54 (m, 2H), 0.51 - 0.47 (m, 2H), 0.44 - 0.40 (m, 2H)

Example 119
3-(4-(((2R,4S)-4-Amino-2-(hydroxymethyl)pyrrolidin-1-yl)methyl)-2-
(cyclopropylmethyl)-1-oxo0-1,2-dihydroisoquinolin-6-yl)-N-cyclopropyi-5-fluoro-4-

methylbenzamide

The title compound was prepared as a solid according to the method of Example 81
using the product of Example 75 step i) and ((3S,5R)-5-hydroxymethyl-pyrrolidin-3-yl)-

carbamic acid, tert-butyl ester.

MS: APCI(+ve) 519 (M+H)*

'H NMR DMSO-ds 8.52 (d, J = 4.4 Hz, 1H), 8.34 (d, J = 8.5 Hz, 1H), 8.07 (d, J = 1.5 Hz,
1H), 7.69 - 7.63 (m, 2H), 7.53 (dd, J = 8.2, 1.5 Hz, 1H), 7.51 (s, 1H), 4.47 - 4.42 (m, 1H),
4.22 (d, J = 12.8 Hz, 1H), 3.91 - 3.80 (m, 2H), 3.40 - 3.21 (m, 3H), 3.21 - 3.12 (m, 1H),
2.90 - 2.82 (m, 2H), 2.79 - 2.72 (m, 1H), 2.22 (d, J = 2.1 Hz, 3H), 1.99 - 1.93 (m, 1H),
1.81-1.72 (m, 1H), 1.58 - 1.49 (m, 1H), 1.31 - 1.22 (m, 1H), 0.73 - 0.67 (m, 2H), 0.60 -
0.55 (m, 2H), 0.52 - 0.46 (m, 2H), 0.46 - 0.39 (m, 2H)

Example 120
(R)-3-(4-((2-(Aminomethyl)pyrrolidin-1-yl)methyl)-2-(cyclopropylmethyl)-1-oxo-1,2-
dihydroisoquinolin-6-yl)-N-cyclopropyl-5-fluoro-4-methylbenzamide
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The title compound was prepared as a solid according to the method of Example 81 using
the product of Example 75 step i) and (R)-1-pyrrolidine-2-ylmethyl-carbamic acid terf-butyl
ester hydrochloride. The product was purified using SCX ion-exchange chromatography

(eluting with methanol followed by 3N ammonia in methanol), followed by HPLC.

MS: APCI(+ve) 503 (M+H)*

'H NMR DMSO-d; 8.62 (d, J = 4.1 Hz, 1H), 8.34 (d, J = 8.2 Hz, 1H), 7.98 (d, J = 1.5 Hz,
1H), 7.69 - 7.83 (m, 2H), 7.55 (dd, J = 8.3, 1.7 Hz, 1H), 7.53 (s, 1H), 4.13 (d, J = 13.1 Hz,
1H), 3.91 - 3.80 (m, 2H), 3.29 (d, J = 13.8 Hz, 1H), 2.89 - 2.82 (m, 1H), 2.82 - 2.76 (m,
1H), 2.64 - 2.58 (m, 1H), 2.54 - 2.44 (m, 2H), 2.23 - 2.21 (m, 1H), 2.21 (d, J = 2.8 Hz,
3H), 1.91 - 1.80 (m, 1H), 1.67 - 1.48 (m, 3H), 1.31-1.19 (m, 1H), 0.73 - 0.66 (m, 2H),
0.80 - 0.54 (m, 2H), 0.52 - 0.45 (m, 2H), 0.45 - 0.38 (m, 2H)

Example 121
N-Cyclopropyl-4-methyl-3-(1-oxo-2-(1-phenylethyl)-1,2-dihydroisoquinolin-6-

A *©

A mixture of the product of Example 11 (200 mg), potassium carbonate (260 mg) and (1-

yl)benzamide

bromoethyl)benzene (0.100 mL) in DMF (2 mL) was stirred at 80°C for 17 hours. Further

(1-bromoethyl)benzene (0.100 mL) and potassium carbonate (260 mg) was added and
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stirred at 80°C for a further 24 hours. Additional (1-bromoethyl)benzene (0.5 mL) and
potassium carbonate (500 mg) were added and the reaction stirred at 80°C for a further
48 hours. The reaction mixture was filtered and purified by HPLC to yield the title

compound (14 mg) as a solid.

MS: APCI(+ve) 423 (M+H)*

"H NMR DMSO-ds 8.43 (d, J = 3.8 Hz, 1H), 8.32 (d, J = 8.2 Hz, 1H), 7.79 (dd, J = 7.8, 1.7
Hz, 1H), 7.74 (s, 1H), 7.65 (d, J = 1.3 Hz, 1H), 7.52 (dd, J = 8.2, 1.5 Hz, 1H), 7.45 - 7.39
(m, 2H), 7.39 - 7.35 (m, 4H), 7.33 - 7.27 (m, 1H), 6.72 - 6.68 (m, 1H), 6.34 (q, J = 7.1
Hz, 1H), 2.88 - 2.81 (m, 1H), 2.28 (s, 3H), 1.76 (d, J = 7.2 Hz, 3H), 0.71 - 0.64 (m, 2H),
0.58 - 0.53 (m, 2H)

Example 122
N-Cyclopropyl-3-(2-cyclopropylmethyl-1-oxo0-1,2-dihydro-isoquinolin-6-yl)-4-

methylbenzamide

A mixture of the product of Example 11 (100mg), potassium carbonate (174 mg) and
(bromomethyl)cyclopropane (63 mg) in DMF (2 mL) was stirred at room temperature for
16 hours and at 70 °C for 24 hours. Further (bromomethyl)cyclopropane (300 mg) was

added and the mixture heated at 70 °C for a further 24 hours. The reaction mixture was

filtered and purified by HPLC to give the title compound (70 mg) as a solid.

MS: APCI(+ve) 373 (M+H)*

1H NMR DMSO-ds 8.44 (d, J = 4.1 Hz, 1H), 8.29 (d, J = 8.1 Hz, 1H), 7.79 (dd, J = 7.9,
1.8 Hz, 1H), 7.75 (d, J = 1.5 Hz, 1H), 7.66 (d, J = 1.3 Hz, 1H), 7.57 (d, J = 7.4 Hz, 4H),
7.50 (dd, J = 8.3, 1.4 Hz, 5H), 7.42 (d, J = 7.9 Hz, 3H), 6.68 (d, J = 7.2 Hz, 3H), 3.86 (d, J
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= 7.2 Hz, 2H), 2.87 - 2.80 (m, 1H), 2.29 (s, 3H), 1.31-1.21 (m, 1H), 0.71 - 0.85 (m, 2H),
0.59 - 0.52 (m, 2H), 0.51 - 0.45 (m, 2H), 0.44 - 0.38 (m, 2H)

Example 123
N-Cyclopropyl-3-(2-(2-ethylbutyl)-1-oxo0-1,2-dihydroisoquinolin-6-yl)-4-

methylbenzamide

To a solution of the product of Example 11 (100 mg) in DMF (3 mL) was added potassium
carbonate (217 mg) followed by 3-(bromomethyl)pentane (0.44 mL) and the mixture
stirred at 80 °C for 17 hrs. The reaction mixture was filtered and purified by HPLC to give

the title compound (55.0 mg) as a solid.

MS: APCI(+ve) 403 (M+H)"*

'H NMR DMSO-ds 8.40 (s, 1H), 8.24 (d, J = 7.9 Hz, 1H), 7.76 (d, J = 7.7 Hz, 1H), 7.72 (s,
1H), 7.62 (s, 1H), 7.50 - 7.41 (m, 2H), 7.38 (d, J = 7.7 Hz, 1H), 6.63 (d, J = 7.2 Hz, 1H),
3.86 (d, J = 6.9 Hz, 2H), 2.87 - 2.77 (m, 1H), 2.26 (s, 3H), 1.83-1.74 (m, 1H), 1.26 (t, J
= 6.8 Hz, 4H), 0.84 (t, J = 7.2 Hz, 6H), 0.69 - 0.59 (m, 2H), 0.59 - 0.48 (m, 2H)

Example 124
3-(2-(Cyclobutylmethyl)-1-oxo0-1,2-dihydroisoquinolin-6-yl)-N-cyclopropyl-4-

methylbenzamide

The title compound was prepared as a solid according to the method of Example 123
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using the product of Example 11 and (bromomethyl)cyclobutane.

MS: APCI(+ve) 387 (M+H)*

'H NMR DMSO-ds 8.43 (d, J = 3.3 Hz, 1H), 8.28 (d, J = 8.2 Hz, 1H), 7.79 (d, J = 7.9 Hz,
1H), 7.75 (s, 1H), 7.64 (s, 1H), 7.54 - 7.47 (m, 2H), 7.41 (d, J = 7.9 Hz, 1H), 6.65 (d, J =
7.2 Hz, 1H), 4.03 (d, J = 7.4 Hz, 2H), 2.90 - 2.81 (m, 1H), 2.81 -2.71 (m, 1H), 2.29 (s,
3H), 2.00 - 1.90 (m, 2H), 1.90 - 1.76 (m, 4H), 0.72- 0.62 (m, 2H), 0.62 - 0.52 (m, 2H)

Example 125
N-Cyclopropyl-4-methyl-3-(1-oxo-2-piperidin-4-ylmethyl-1,2-dihydro-isoquinolin-6-

yl)-benzamide

i) 4-[6-(5-Cyclopropylcarbamoyl-2-methyl-phenyl)-1-oxo-1H-isoquinolin-2-ylmethyl]-

piperidine-1-carboxylic acid, tert-butyl ester

Example 11 (0.40 g), cesium carbonate (0.80g), 4-bromomethyl-piperidine-1-carboxylic
acid tert-butyl ester (0.42 g) and DMF (5mL) were stirred and heated at 50°C for 12 hours.
The mixture was allowed to cool then added water (20mL) and extracted with
dichloromethane (100mL). The organics were combined and evaporated under reduced
pressure. The residue was purified by SiO, chromatography (eluting with 1% MeOH in

dichloromethane) to give the sub-titled compound as a solid (0.20 g).
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1H NMR CDCl; 8.46 (d, J =7.9 Hz, 1H), 7.67 (dd, J =7.8, 1.9 Hz, 1H), 7.63 (d, J = 1.8
Hz, 1H), 7.44 (s, 1H), 7.42(d, J=15Hz, 1H),7.35(d, J=7.7Hz, 1H),7.04 (d,J=7.4
Hz, 1H), 6.49 (d, J = 7.2 Hz, 1H), 6.24 (s, 1H), 4.20

ii) N-Cyclopropyl-4-methyl-3-(1-oxo-2-piperidin-4-ylmethyl-1,2-dihydro-isoquinolin-

6-yl)-benzamide

NH

To a solution of the product of step i) (170 mg) in methanol (5mL) was added 4M HCl in
1,4-dioxane (5 mL). The solution was stirred at room temperature for 2 hours. The
volatiles were removed under vacuum and the residue was purified by HPLC to yield the

titte compound as a solid (25 mg).

MS: APCI(+ve) 416 (M+H)*

1H NMR DMSO-ds 8.45 (s, 1H), 8.28 (d, J = 8.2 Hz, 1H), 7.80 (d, J = 7.7 Hz, 1H), 7.76 (s,
1H), 7.66 (s, 1H), 7.50 (t, J = 7.6 Hz, 2H), 7.42 (d, J = 7.7 Hz, 1H), 6.66 (d, J = 6.9 Hz,
1H), 3.87 (d, J = 6.4 Hz, 2H), 3.05 - 2.94 (m, 2H), 2.89 - 2.82 (m, 1H), 2.28 (s, 3H), 2.00
21.91 (m, 1H), 1.57 - 1.47 (m, 2H), 1.28 - 1.16 (m, 2H), 0.72 - 0.65 (m, 2H), 0.60 - 0.53
(m, 2H)

Example 126
N-Cyclopropyl-4-methyl-3-(1-0xo0-2-(pyridin-2-ylmethyl)-1,2-dihydroisoquinolin-6-

yl)benzamide
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The title compound was prepared according to the method of Example 123 using the

product of Example 11 and 2-(chloromethyl)pyridine hydrochloride.

MS: APCI(+ve) 410 (M+H)*

"H NMR DMSO-d¢ 8.52 - 8.49 (m, 1H), 8.45 - 8.41 (m, 1H), 8.26 (d, J = 8.2 Hz, 1H), 7.82
- 7.74 (m, 3H), 7.69 (s, 1H), 7.62 (dd, J = 7.3, 1.9 Hz, 1H), 7.53 - 7.49 (m, 1H), 7.42 (d, J
=7.9 Hz, 1H), 7.32 - 7.24 (m, 2H), 6.72 (d, J = 7.2 Hz, 1H), 5.30 (s, 2H), 2.89 - 2.81 (m,
1H), 2.29 (s, 3H), 0.72 - 0.65 (m, 2H), 0.59 - 0.53 (m, 2H)

Example 127
N-Cyclopropyl-3-[2-cyclopropylmethyl-4-(5-hydroxymethyl-[1,4]diazepan-1-
ylmethyl)-1-oxo0-1,2-dihydro-isoquinolin-6-yl]-5-fluoro-4-methyl-benzamide

NLOH
i L

N

H

i) [1,4]Diazepan-5-yl-methanol

To a solution of (1,4-dibenzyl-1,4-diazepan-5-yl)methanol (500mg) (prepared as described
in Chin. Chem. Lett., 2001, 12, 951) in methanol (10 mL) was added 5%wt. palladium on
charcoal (171mg) and the mixture stirred under a 5 bar hydrogen atmosphere for 16
hours. The reaction mixture was filtered through celite and the liquors concentrated to

dryness to give the sub-title compound (210mg) as a colourless oil.
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1H NMR DMSO-ds 3.25 (dd, J = 10.5, 5.1 Hz, 1H), 3.12 (dd, J = 10.4, 7.9 Hz, 1H), 2.93 -
2.86 (m, 1H), 2.79 - 2.48 (m, 6H), 1.73 - 1.60 (m, 1H), 1.24 - 1.11 (m, 1H)

ii) N-Cyclopropyl-3-[2-cyclopropylmethyl-4-(5-hydroxymethyl-[1,4]diazepan-1-
ylmethyl)-1-ox0-1,2-dihydro-isoquinolin-6-yl]-5-fluoro-4-methyl-benzamide

Y

N
H

The title compound was prepared as a solid according to the method of Example 75 step

i) using the product of Example 75 step i) and the product of step i).

MS: APCI(+ve) 533 (M+H)*

1H NMR CDCl; 8.50 (d, J = 8.3 Hz, 1H), 8.08 (d, J = 1.5 Hz, 1H), 7.61 (s, 1H), 7.42 (dd,
J=8.4, 16 Hz, 1H), 7.38 (d, J = 9.8 Hz, 1H), 7.11 (s, 1H), 6.44 (s, 1H), 3.90 (d, J = 7.1
Hz, 2H), 3.66 (s, 2H), 3.53 (dd, J = 10.9, 3.9 Hz, 1H), 3.25 (t, J = 10.2 Hz, 1H), 3.14 -
2.96 (m, 2H), 2.93 - 2.84 (m, 1H), 2.82 - 2.64 (m, 4H), 2.25 (d, J = 2.5 Hz, 3H), 1.78 -
1.67 (m, 1H), 1.49 - 1.37 (m, 1H), 1.34-1.27 (m, 1H), 0.92 - 0.84 (m, 2H), 0.67 - 0.58
(m, 4H), 0.48 - 0.40 (m, 2H)

Example 128
(S)-3-(4-((2-(Aminomethyl)pyrrolidin-1-yl)methyl)-2-(cyclopropylmethyl)-1-oxo-1,2-
dihydroisoquinolin-6-yl)-N-cyclopropyl-5-fluoro-4-methylbenzamide



10

20

CLAIM5 1. A compound of fornmula (1): wherein: RL is
sel ected fromH, (Cl-C6)alkyl, (C2-C6)alkenyl,
w@ aR8a@®)7es kynyl , (CH2) a- X- Ar and 10( CR101R102) reXGB2008/001171
wherein said (Cl-C6)al kyl is optionally substituted
with 1, 2 or 3 groups indepgndently selected from
-(C1- CG) al koxy, -halo, -OH, -heterocycloal kyl, (C3-
C7)cycl oal kyl, and -NR8BR9; R2 and R3 are |ndependently
sel ected from H halo, (Cl-Cg)alkyl, (Cl-C6)alkoxy and
15(CH2) d-Y; wherein sal d (Cl C6)a| kyI Is optionally
substi tuted ndependent |y

sel ected\fro -ihal o\aAid - OH; and

wher ei L d B optlonally substituted
with 1, 2 3 S i ndeperjdently selected from
-hal o and -'OH; ' en R2 is (CH2)d-Y,

R3 is sel ected , hal o, NCING6) al kyl and
(G - C6) al koxy; ang provided th en R3 is (CH2)d-Y,
R2 is selected fromH, halo, (C1-Co6) al kyl and
(C1-C6) al koxy; R4 and R5 are iindependently sel ected
fromH, (Cl-C6)alkyl, (Cl-C6) xy, halo, CF3, and
CN;, 229 R6 is selected from (Cl-C6)al kyl,

(C1- Co) al koxy, (C3-C7)cycloal kyl, aryl, heteroaryl and

The t?géc_o\éd;:?)ggg Q/gg %'&%a('&la%}d%é‘ﬁ the G\ghﬁ f@x‘éﬁ?ﬁ/e 81 u%irég the

aryl teroar group may
prodigdilos Exdrpled skyeli) and (®)F Bpyradlidinat ByieiettyRéaribamieddit tegicbutyl
fromH, (Cl-C6)alkyl, (Cl-C6)alkoxy and halo; Ar is an
esterderocbbrlﬁ@tﬂwwpwct waspuaied enag SGXdemexshenge ghramategraphy
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MS: APCI(+ve) 503 (M+H)"

'H NMR DMSO-ds 8.62 (d, J = 4.1 Hz, 1H), 8.34 (d, J = 8.2 Hz, 1H), 7.98 (d, J = 1.5 Hz,
1H), 7.69 - 7.63 (m, 2H), 7.55 (dd, J = 8.3, 1.7 Hz, 1H), 7.53 (s, 1H), 4.13 (d, J = 13.1 Hz,
1H), 3.91 - 3.80 (m, 2H), 3.29 (d, J = 13.8 Hz, 1H), 2.89 - 2.82 (m, 1H), 2.82 - 2.76 (m,
1H), 2.64 - 2.58 (m, 1H), 2.54 - 2.44 (m, 2H), 2.23 -2.21 (m, 1H), 2.21 (d, J = 2.8 Hz,
3H), 1.91 - 1.80 (m, 1H), 1.67 - 1.48 (m, 3H), 1.31 - 1.19 (m, 1H), 0.73 - 0.66 (m, 2H),
0.60 - 0.54 (m, 2H), 0.52 - 0.45 (m, 2H), 0.45 - 0.38 (m, 2H)

Physical Form Data

Description of Figures

Figure 1: X-ray powder diffraction pattern of polymorph A Example 47
Figure 2: X-ray powder diffraction pattern of polymorph A Example 60
Figure 3: X-ray powder diffraction pattern of polymorph A Example 78
Figure 4: X-ray powder diffraction pattern of polymorph A Example 88

Instrument Details:
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) H
SR AN o /e
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pschitrogen atomto which they are attached forma 3 to 7
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DSChiéeidpdraswer] eebaded ogn? RRALQ16b@DRfefntiaStaPRing @ridrinyeter,

cont ai ni ng, where possible, 1 or 2 double bonds; 230
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Satomto which they are attached forma 3 to 7 nenbered
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GVSSHbfEs Gard &@Q&d}@?ésmg‘:’amag‘nc ‘@%u‘?@%fﬁleﬁld\bs 1 instrument. The

cont ai ni ng, where possible, 1 or 2 double bonds;

solidvdaepde oa.slabrdg mian gplaced anid imahdsi wessallagtl itHeuweightoof tlmasebmﬂe was

by 1 or 2 substituents independently selected fr
recorc{aéliurmg a dual cycle step method (40 to 90 to 0 to 90 to 0% relatlve humldlty

(RH), in steps of 10% RH).

Analysis of Example 47: 2-Benzyl-6-(5-(cyclopropylcarbamoyl)-2-methylphenyl)-N-
(2-(dimethylamino)ethyl)-1-ox0-1,2-dihydroisoquinoline-4-carboxamide, Polymorph

A

A sample of crystalline Example 47 polymorph A obtained as described above was

analysed by XRPD, DSC and GVS.
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wQ@ abs@B)7es kyl and het erocycl oal kyl, wherei n saPdr/GB2008/001171
(Cl-Co)al kyl is opti onal Iy substituted with
- (Cl1-Co6) al koxy, -OH, -hal 0py2(C3-C7)cycloal kyl and
- NR25R26; 15R17 is sel ect eo?[ ?r om H and (C1-C6)al kyl;
or R16 and R17 together with the nitrogen atomto
whi ch they are attached forma 3 to 7 nenbered ring,
The R8ttih® e deYatGRIGfEANPE 47 polyibRh A et aseahiasl 5¢DST ¢fle a
fromNR27, S and 0; and optionally containing, where
singI@eemtbdarmlc dvant, Rcditiod ke 20BRdE: 2°Gher ei n sai d ri ng is
20o0ptionally substituted on carbon by 1 or 2
substituents independently selected from-(Cl-

s

optionally substituted by -OH R25 and R26 are
i ndependent|y selected fromH and écn C6) al kyl _wherein
An XRRDHdiffregtiapayadieky of 2&inple AT ipelyalorgh lﬁo@esqnj@dam Rigyre 1
-(Cl1-Co6) al koxy, -OH, -halo, -(C3-C7)cycloal kyl and
-NR22R23; or R25 and R26 together with the nitrogen
atomto which they are attached forma 3 to 7 nenbered
ring, optionally containing a further heteroatom
AnalgsisasfiBxaniple 60:NRBénz\B-63(5d(cYcl ribanmlyl)y3-fluoro-2-
conta|n|no mhere|p055|ble 1l or 2 double bonds_

carbg 1. iy subst | Auent S i ndependent I y sel ect ed from
—%—@—%m (C1l- C6) al koxy, (C2-C6)al kenyl, -OH,
-CN, halo and -NR22R23; WD
2008/ 122765PCT/ GB2008/ 001171 231 R27 is selected from
A sairiple( @ LrySBllaiekSxangptei6® polgmomth oblakngd, bywhe peicadgeidgscribed
(CLl-Co)al kyl is tionally substituted by a
abo"?d‘f?ssﬁr\ab’éﬁg Efed from-0OH -halo and - NR22R23;
R10, R11, R14, R15, R18, R19, R20 R21, R22, -23 1-C
and R24 are independently selected fromH 5and
An XRPD &ifidzrtidty battern of Example 60 polymorph A is presented in Figure 2

Analysis of Example 78: N-Cyclopropyl-3-(2-(cyclopropylmethyl)-4-((4-(2-

hydroxyethyl)-1.4-diazepan-1-yl)methyl)-1-oxo0-1,2-dihydroisoquinolin-6-yl}-5-fluoro-

4-methylbenzamide, Polymorph A

A sample of crystalline Example 78 polymorph A obtained by the procedure described
above was analysed by XRPD.

An XRPD diffraction pattern of Example 78 polymorph A is presented in Figure 3.
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ais selected fromO, 1, 2, 3, 4, 5 and 6; d, e and h
are independently selected fromO, 1, 2 and 3; 10 b,
wo 2008/122765 ] are i ndependently sel ected from 0, PAT/@BA0R/001171

het erocycl oal kyl is a CGlinked 3 to 7 nmenbered
non-aromatic cyclic ring, gontaining from1l to 2 NR28
atons, or one NR28 atom and an S or an O atom or one

S atom or one 0 15 atom optionally containing, where
possi ble, 1 or 2 double bonds; which unless otherw se

AnaliisbeExamiBle $8 MEYERBPOBW-35208Y ElbBEdIMethy))]1-bRo-3-(piperazin-
substrtuents 1 ndependently sel ecte rom Cl Co) al kyl

1-yIme@ivi=6.Radikpdnpis doOPn ElEi-8dvK ef N leand

. -NR29R30, wherein said -(Cl-Co) aI kyI i's opt| onal |y

dihydroghloride: BalvaiproinA 20heteroaryl is a5 6, 9 or 10
menbered aromatic ring, containing fromlto 2 N atons
and, optionally, an NR31 atom or one NR31 atom and an

A san®l8lof aistallink Exbmele 88 YolEARMA olEined By thetrotadurdtedtribed
unl ess otherw se stated, may be optionally substituted

abovevneh amalgseslisXRPlent s | ndependent ly selected from

(Cl-Co6)al kyl, (Ci1-0C6)al koxy, (C2-C6)al kenyl, - OH,
-CN, halo and NR38R38 25 cycloal kyl is a
R{SPrB&Adein Mgl 9 t e
Anxﬁﬁ%bozﬁrgo on ato ’I&SéFS‘I ﬁ:my cschBr;t al ni nla wher e

possi bl e, up to 3 double bonds whi ch, unl ess

ot herwi se stated, may be optlonally substltuted with 1
ExpefimentakMethods uent s | ndependent |y sel ected from

(C1-C6) al kyl, (Ci1-Co6)al koxy, (C2-C6)al kenyl, -0OH -CN,
hal o and NR34R38 232 aryl is an aromatic ring

The Qd?lﬂ{r 8t Ak REnBoQhdsld f&ATURLI RLisHIBit Fﬂ@klﬁ’ébé#ﬂbﬁéé determined using
otherw se stated, may be optionally substituted with 1

the fdllow&gshjdﬂsgicallaseays i ndependently sel ected from (Cl-
C6) al kyl, (Cl-C6)al koxy, (C2-C6)al kenyl, -0OH, -CN,
haI 0 and -NR36R37; 5 R28 and R31 are each

Eggen(cjént I% ?el ected fromH, (Cl-C6)alkyl and
al kyl, wherein said (Cl-C6)al kyl may be
optl onal Iy substitut ed with (C1- Co6) al koxy, -OH, hal o,

(C3-C7)cycl oal kyl and -NR32R33; toR29, R39, R32 and

EnzyRB%aaags wamhoerimd“egé m'dmiunerMeeQﬁ well pla’@m mhgmjlowmg solutions
Cl- C6) al kyl ;

were| 2B U AR 91 SB LA GTPP G FILdiin SRy Ry i EFES pr
7.4, %n?e]mlhé 26%9@9%5% ' acetate, 0.005% (w/v) Tween-20, 10 mM DTT )

containing 1% (v/v) DMSO or assay buffer containing 1% (v/v) DMSO alone, 70 pL of
assay buffer containing 36 nM substrate (biotinylated-ATF2) and 10 ul of an appropriate
dilution of human active recombinant p38a. - 6His tagged. Depending on batch of p38, an
appropriate dilution was typically a 5 nM solution to give a final enzyme concentration of
0.5 nM. At this stage, background control wells also received 50 pL of AlphaScreen
quench buffer (10 mM HEPES pH 7.4 containing 100 mM EDTA, 0.2% (w/v) bovine serum
albumin). The plate was covered, pre-incubated for 4 hours at 37°C and the enzyme
reaction initiated by addition of 10 uL 1 mM ATP. After incubation for a further 45 minutes
at 37°C, the reaction was stopped by addition of 50 ulL. quench reagent and 50 plL of the
quenched reaction mixture transferred to an opaque, white 96-well plate. Detection

reagent, 25 pL of 10 mM HEPES pH 7.4 containing 100 mM EDTA, 0.2% (w/v) bovine
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15R102 is H or (Cl-C6)al kyl; or a pharmaceutically
acceptable salt or N-oxide thereof. 2. A conpound
w@aewenetd7ey to claiml wherein RL is sel ected fPOMGB2008/001171

(C1- C6) al kyl and 20(CH2)-X-Ar, wherein said
(Cl-Co)al kyl is substitutegogith a substituent
sel ected from (C3- C7)cycl oal kyl and - NRSRO. 3. A
compound according to claim1 wherein RL is sel ected
from 233 4. A conpound according to any one of

serurfi laiursn, 0.3 aM3BntiihesehoA TR drgibétiyaadl B3udg/mL(sERpaScreen protein
5. A conpound according to any one of clainms 1 to 4,

A acegtvear @éng drgor keaget (ﬁ’?rk"ﬁ%@eR@Ci)sW%é@@tt@@”Weﬂmrl-ﬁ dargened

6, A, conpound any _one of clains, 1L to 5
room, g AR SRaon g U ik it et B Rur s ftorE Aipmastiden
readlﬁéglwg}@také‘rpeféfng?@ @eGmEWéchfﬁ)lé?@% !@éher o, uﬁwﬁﬁlﬂf@@ $BElity was

according to claim1l of fornula ( R5
detertierdefram B2sadys peyfdmoepkin;eathb Essaysplétél—M)ejm‘éan wntrcrt in the absence

hyl ; .
of p3g%tcti\%ty’was subtracted from each well. Data were expressed as percent inhibition

of total activity using equation 1.

Percent Inhibition = 100 * (1 - Test/Control) Eq.1
Where...

Test = p38 kinase activity in the presence of compound
Control = p38 kinase activity in the absence of compound.

plCso is defined as the logarithm of the reciprocal of the concentration of compound
required for 50% reduction in total p38 kinase activity.

Using this assay, the compounds of the present invention all exhibit a potency, expressed

as a plCso, of greater than 6.0. The potency values are given in Table 1.

Table 1
Example Example Example Example
p38 pICso p38 pICsq p38 plCsg p38 plCso
Number Number Number Number
1 9.1 2 8.1 3 8.6 4 8.9
5 8.5 6 8.2 7 9.4 8 9.3
9 9.7 10 8.7 11 7.6 12 8.1
13 8.5 14 8.6 15 8.5 16 7.3
17 9.0 18 8.7 19 9.0 20 8.9
21 8.5 22 9.1 23 8.7 24 9.2
25 8.5 26 8.5 27 9.0 28 9.0




R5 is selected fromHand F;, d is 1 Y represents

NRL16R17; 20R16 and R17 together with the nitrogen atom
wo 008h2hs t hey are attached forma 6 to 7 nenbee®dB2008/001171

ring, optionally containing a further heteroatom NR27,

wherein said ring is optiongyly substituted on carbon

by 1 or 2 substituents independently selected from

-(Cl- ©6)al kyl wherein said -(Cl- OG)aI kyl is

Exang@éect ed fimamdleand ( CliSenaliky! whenEkampla| d

optyonattyrsubstiftuted—py =0CH; ’%dnu leer e 715
|

(ClipGBpatklyl is quEdmbally subpds pltsgd by - pP2BEH s 234
Number g _phar bérgal | y acopbabl e sal t| Nwmbagr oxi de
25 Pireoafﬁ. . ,%Ocorrpomg{r&d dcc&rdl nggtzo ¢l ai g1 1 sggé ecft ed

3§- (R- %e,;]zyl- ]@oxc- 18.%' d hygié o-1 s%q7u| nol i;g- 61 ylg 4 N-cycl

| I
oprppyI=—4—pethyt—=perzamde

3p3- [ 2-Benzly 1-3 0X40- & 42- di h:,ggiro-i gogjuijnolspn- 6- y8ll - N- et h

yI-#-met hy|-benzam de,;
4842t ( 48.8r opo- 429nzy1$.—91- X043, 2 di8ydrjo- Udoquli no6i ni- 6-y

[ - Nt cycl opf opyl - 4- net hyl benzam de;
nj[) 1‘{/ KJ}@L ’%-{414- 488t Ryl -4Iﬁi per Hbn- 1-y1l

4§- b=nz§/é] - Q- 1 éc}i hydr gj sopuignpl ijn- 6,y 1} - hepzapi de

530N: Oy opf opyyl - 3427 (64- tggnesulﬁpnyl - lgnzyl)g 1- o)xo- 1

2= drhydrofrsoquinof Tn=6- yIf - 4f et hyi - benzam de;
5%- { #- [&8 ( 5¢ Cysd opr opyl c rba@myl 2.5ret|hyleophényd.3- 1+ oxo

- 1H{ 1 soqui 1ol I n-2-yl met iyl ] -
6pheny18.93, b- dd%ydr 0834 pyr B8i ne- B @arlhoB i ¢ a2:6d,

eri es|er,
ok Cher by by 8% ot 881 3 0%Bxol 283 1 5% & &rahyar

A (3000 Wl N TR TR A
69 P) “é’.‘7”' - Y7 - be”é)é 1 Zdipygre- | 70 9.4
o1 S0yuar 1o | IT= O' - UEIILdI I e,

78 Cycl @pr opy 174- met byd - 3[ 176x01 2404- gi pesi di| n-14-Q/1 - ben

zy1l] -1, 2-djhydro-li soqui ol i n-o61y11- genzam de;
7R Met hdRy- - n#8 hy1- 9-8 1 ox@92-[4-92, 2, 3,89-t et r@BAydro-p

yr| di n-4-yl) -gzenzyl 10% -di_hyd oi18.c1)qdi n%l4i Nn- G-g}}- benz

84 4e:10.0 83
85 10.4 86 10.1 87 10.2 88 10.2
89 9.1 90 9.8 91 8.1 92 10.0
93 8.7 94 8.5 95 8.6 96 8.0
97 9.6 08 8.6 99 9.4 100 9.0
101 8.5 102 | 10.3 103 9.9 104 9.7
105 9.8 106 9.5 107 9.1 108 10.2
109 8.8 110 9.0 111 10.0 112 9.9
113 10.1 114 9.6 115 | 10.0 116 9.3
117 9.8 118 9.6 119 9.4 120 9.1
121 8.4 122 8.8 123 8.5 124 8.4
125 7.2 126 8.0 | 127 9.8 128 9.5
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20N- Cycl opropyl- 3-{243-( 3-di et hyl am no- pr opoxy) - benzy
1] - 1- oxo- 1, 2-di hydr o-i soqui nol i n- 6-
W@ 1josA422met hyl - benzam de; PCT/GB2008/001171
N- Cycl opr opyl- 4- et hyl - 3- (1- oxo- 1, 2- di hydr o-i soqui nol
n- 6-y1l) - benzam de; 208
3-(2-Allyl-1-o0xo0-1, 2-di hydro-isoqui nolin-6-yl)-Ncyclo
propyl- 4- net hyl - benzam de;
N- Cycl opr opyl- 4- et hyl- 341- oxo- 2- (3-pyrrolidin-1-yl-pr
opyl) 1, 2-di hydro-i soqui nol i n-6-A- 25benzam de;
Cyclopropyl 342- (4-di et hyl am nonet hyl - benzyl) - 1- oxo

CLAIME 2- di hydr o-i soqui nol i n- 6-y11-4- net hyl - benzam de;
N- Cycl opr opyl- 342- ( 3-di net hyl am nomet hyl - benzy1) - 1- oxo
-1, 2-di hydro-i soqui nol i n-6-y1] -4- nethyl - benzam de;

1. N@b%@&ﬁk@%@g jGBZOOS/OOll?l 235
N- Cycl opr opyl- 3-[2- (2-di net hyl am nonet hyl - benzy1) - 1- ox
0- 1, 2-di hydr o-i soqui nol i n-6-yl1]-4- nethyl - benzam de;
N—Cyclopropyl 3-[2-(4-nmet hoxyrbenzyl) - 1- oxo- 1, 2- di hydr
o-1i soqui nol i n-6-y1] - 4- nqu Ib:nzan1de,
5N- Cycl opropy1- 3- (2F€4 (( ()3

di hydr oi soqui ndi N> 771 De ?éﬁﬁde,

N- Cycl opr opy1- 3- $ ( '

) benzy1) - 1- oxo- R R’

d|hydr0|squ|noI|n-«=y1)-4-nethylbenza

N—Cyclopropy1-4-nethy1-3-(2-(4-(4-nethy plpera2|ne 1
wherear bonyl ) benzyl ) - 1- oxo- 1, 2-

10di hydr oi soqui nol i n-6-yl ) benzam de,

N—Cyclopropyl 3-(2-(4-((3-(di met hyl am no) propyl ) (et hy

Car bgr%%dqu Za#%y][’y g§£§$ﬁé?W| {erZadiogw!, (CHzl)a').('Ar and
(CR?EE?Z%},’?&?’E&%‘” ?ﬁéé‘yé%%kg qszgﬁ(tf%ngﬂ)x Sifsrutit | 2oms droups

anoy
indeghnagaiosseed Momi-(C,CYydkbenzhaodeOH, -heterocycloalkyl, (Cs-
15N- Cycl opro yi-4- met hy1- 3- (2- (4- (et hyl (2- (et hyl am n
Cr)cysjasllens| 3 rfﬁgrﬁbyDbenzyl ) - 1- 0xo0-
1, 2- di hydr oi soqui nol i n-6-y1) benzam de,
N-Q/cl opr opy1l- 4- et hyl - 3- (1- oxo- 2- (4-(3-(pyrrolidin-1-
R? adPR? QRVihGSHPAoRY/ SR rdm H, hdo, (C1 Ce)alkyl, (C4-Cs)alkoxy and
di hydr ol soqui nol’i n-6-yl ) benzam d
(CHL)4-Y; wherein said (C4-Cg)alkyl is optionally substltuted with 1, 2 or 3 groups

independently selected from -(C4-Cg)alkoxy, -halo and -OH; and wherein said (C;-
Ce)alkoxy is optionally substituted with 1, 2 or 3 groups independently selected from -halo
and -OH; and provided that when R? is (CHL)¢-Y, R® is selected from H, halo, (C4-Co)alkyl
and (C4-Ce)alkoxy; and provided that when R® is (CH,)¢-Y, R? is selected from H, halo,
(C4-Cs)alkyl and (C4-Cg)alkoxy;

R* and R® are independently selected from H, (C4-Cg)alkyl, (C4-Ce)alkoxy, halo, CFs3,
and CN;
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N- Cycl opr opyl- 4- et hyl - 3- (1- oxo-2-(4-(pyrrolidin-1-ylm
et hyl ) benzyl)-1 , 2-
WwWQoashyxts®di soqui nol i n-6-yl ) benzam de, PCT/GB2008/001171
N- Cycl opr opyl- 4- et hyl- 3- (2- (4- ((4- et hyl pi perazin-1-y
| ) met hyl ) benzy1l) - 1-oxo-1 , 239
di hydr oi soqui nol i n-6-yl ) benzam de,
3-(2-(4-((Tert-butyl (et hyl)am no) net hypbenzyl ) - 1- oxo-
1, 2- di hydr oi soqui nol i n-6-y1) - Ncycl opropyl - 4- net hyl benz
R® is edtédled from (C4-Ce)alkyl, (C1-Ce)alkoxy, (Cs-Cr)cycloalkyl, aryl, heteroaryl and
253-(2-(4-((Tert-butyl am no) net hyCbenzyl ) - 1- oxo- 1, 2-di
OH, whetiein issidd GifrelallyL, G(Cy-ge)q{kqg(yc K@ﬁ;a@gﬂloalkyl aryl or heteroaryl group

may W%@@F%tﬁdg?yyﬁoﬁm??ﬂ%o E9™Mi net hyl ami no) pr opoxy) pyri di
n- 3-yl ) nmet hyl) - 1-oxo-1, 2-
di hydr oi soqui nol i n-6-y1) - 4- net hyl benzam de;

R’ is el&ytedi rpmany (G .3C4) 2Ky 6{C 2C§)dikomt imd faaid;no) et hoxy) pyri di n
-3-yl)nethyl)-1-oxo-1, 2-
30di hydr oi soqui nol i n-6-yl)-4-nmet hyl benzam de, 236

Aris z’a\llél%f lﬂrgt%r}%%é%yl jﬁé{%@t@ﬁ' ﬁe{qjjstlﬁ(eodl\%g‘ { % s &r%}ﬁ[)é mdlegét%feﬁtly
l = 1 6
e ey z@eﬂ%@?g%ﬁ%@zﬁ@ﬁgmvao;graafys%e%f;';v;
(CHﬁ&S@OBGGL O alky e(f:drlz)sfwa MGTi-Ge)Blkyl, ~(CHo)e-Z-(C1-Co)alkyl, -O-
- 4- et hy| benzam d

heterswc!%wbp (Qrhalermeyrigrig. (R Ndespaicioslyl O @Hh. 2o, -
phen%i ga?éé@c%%y ]c;3-Jc gcyclo?lkl%l G(OINRCR®, -NR'R’, -C(O)OH and

oi'soqur i
C(O)NR@SGQQQF eRlkyH- \mtrbmleaah cedr@nk@ of (uatd:gyélwnsw ndepaissently,
benzyl}-1-oxo-1, 2- di hydroi soqui nol i n- benzam de,

0ptlomall&;s@1batﬁuf@py\1ﬂ13k Ror @:ﬂr?mm@emdemwmq mblet my@r
Ce)a' %ﬁ ﬁ‘ﬁ#%i %a&eg%i’?yﬁ‘-%'-‘%] - 4- et hyl benzani de,

N- Cycl opr opy1l- 4- et hyl - 3- (2- (4- (2- (net hyl am no) et hoxy)

benzyl) - 1- oxo- 1, 2- di hydr oi soqui nol i n-6-yl ) benzam de,
X is seidched Ryt laafigkp poreR ) ARIY and 3¢t hyl pheny1l) - 2- (cycl opr

opyl met hyl ) - 1- oxo- N- ( pi peri di n- 4-

y1) -1, 2-di hydr oi soqui nol i ne- 4- car boxam de,

n C Y adapr QRElL )
i 1 G SRR B AR o R R,
10RY) Yth KlRmRié NR™R", NR'*C(O)R™,
NR R é*%))éﬁ%t%ﬁic?&k_ﬂékﬁ %ségr-opr%gyl nmet hy 4- (dl( net hyl a
R“f’sogla)f‘puqm@vmm‘sﬁé? D@ NBTRL), - QCENRI®, ZG(dJ)QﬁgﬁrmdsNBﬁC(@ORm
n- 6-yl) - 4- met hyl benzam de,
2- Benzyl- 6- (5- (cycl opr opyl car banoyl) - 2- net hyl phenyl) - N

7 is sl P IR AV REHONERWE o) L @55, 0c(0), SONR™), NR™)SO,,

OC(O)N(R™), N(R™)C(0)O, and OC(0)O;

R® and R® are independently selected from H and (C4-Cg)alkyl, wherein said (C1-Ce)alkyl is
optionally substituted with 1, 2 or 3 groups independently selected from -(C4-Ce)alkoxy, -
halo, -OH and NR'R?’; or R® and R® together with the nitrogen atom to which they are
attached form a 3 to 7 membered ring, optionally containing a further heteroatom selected

from NR?', S and O; and optionally containing, where possible, 1 or 2 double bonds;
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201, 2- di hydr oi soqui nol i ne- 4- car boxam de,
2-Benzyl-6-(5-(cycl opropyl car banpoyl) - 2- et hyl phenyl) -1
WO 2008AN762- ( pi peri di n-1-ypet hyl) - PCT/GB2008/001171
1, 2- di hydr oi soqui nol i ne- 4- car boxam de,
2- Benzy1- 6- {54( cycl opr opyl aapno) car bonyl | - 2- met hyl phen
y1}-1-oxo-N-(2-pyrrolidin-1-
yl et hyl) -1, 2-di hydr oi soqui nol i ne- 4- car boxam de,
252- Benzyl- 6- {54(cycl opr opyl am no) car bonyl ] - 2- net hyl ph
whereln)ela}dr dhhg(llsonﬂd)ri'ajly pulpmltuteld on danpdh b1 or 2 substltuents independently
-1, 2-di hydroi so ui nol i ne- 4- car boxam d 1920
Sele%%%y(@fﬁa{ hs('c(ﬁﬂ PRy é@n‘%@?'!f%l?%or@'ﬁ] -GN Belnyang HR *R*;
y1}- N43- (di met hyl am no) propyl ] -
1- oxo- 1, 2- di hydr oi soqui nol i ne- 4- car boxam de,
R a(*xB)I?13ar(e4n& NIERRRI R ﬁdﬁ@réncf\{@ L) vReRiNgd (3 ~0Yalky!
0- 1, 2- di hydr oi soqui nol i n-6-y1)
is opt%@ta}lv, Isolps’tmnyd with {1 HGs) dilerxy a1+ ehalo 28375-C7)cycloalkyl and -NR#R?,
£- é % opr opyl car banoy1l) - 2- net hyl phenyl)-1-0 N-(p
or R B d R 1eoal h9ﬂyltlztmw%n@tqn tc.g,yvhJé:h ﬁlgﬁ:y) arg attached form a3to7

memgér(eﬁ P}?dgmto%% &5}1% hlﬂﬁ Afﬂﬁcar %@ t?r% selectedzf_r(zm NR24 S a 4d o;

and optioRBiy¥dntaiding Zlvﬁbré)éaééi’cblé Of]h Z‘@d)dldﬂe Bonds; wherein sald ring is
y1) - N-cycl opropyl- 4- net hyl benzam de,

optiopallyGyubstitptesipyncaghon ky ¢ bod Suwlltmshlyd_emr(d&nmmd}@dtecofrom -(C4-
l 1- ) 2+ 2223
Copal i urG R s Ry 1 T St JRlomnt NR2R

2-Benzyl-6-(5-(cycl opropyl car banpoyl) - 3- f | uor o- 2- net hyl
phenyl) - N- (2- (di nmet hyl am no) et hyl)-1-oxo0-1
|s Qeld¢tb<y oo quog)ﬁlkynaaenhaafobwmﬂ 8wherein sald (C1 Ce)alkyl is
2 C,ch opr opy (2-(cycl opropyl net hyI? (3-nmeth b,
optiongiyputos ute.dyvlﬂy-|(§:n§5)ﬁgkp);y, 1Obxdhalp, ACs-Cr)cyce oalkyl and -NR
10di hydr oi soqui nol i n-6-yl) -4-net hyl benzam de
N- Cycl opr opyl- 3- (2-cycl opropyl net hyl- 441
7 is 4d184t84 §BAM %hM'@F@)E}Xﬁ(%Il 0xo- 1 _
, 2- di hydroi soqui nol i'n-6-y1) - 4- met hyl - benzani de
N-Q/CI opropyl 3-(2-(cycl opropyl nmet hyl ) - 4- ((4- ( 2- hydr ox
di azepan- 1-yl)

orR Ené)éhy@%’fh@bwh it ”'HQQ?IWWAO wér%;th%waﬂmaa@ed foma3to7
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N- Cycl opropyl-3- (2- (cycl opr opyl net hyl ) - 4- ((4- net hyl -
optlopauw$td:§§1pm dan garpmgbhylo) 2 sulpstibuents ibdependently selected from -(Cs-

coakycr GG ”aﬁieié oy RbelRA (o (ahergeaie -C:-

Ca)al‘kglflgi%h%/ Jﬂag)( dasliaa -yl ) methyl)- 201-oxo- 1

soqul no | n- -y1) - 5-fl uor o- 4- net hyl benzam de
N- Cycl opropyl-3-(2-(cycl opropyl met hyl)-4-(((3S,5R)-3,5
25 - di net hyl pi perazi n-1-ypnet hyl )-1- oxo-1
R* arglRfT myainderangignthoselecta fquir‘samd (‘or@ alkylwiieyaim srid 4@i-Gealky!
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di 20 I \

orR a?wi } S gg@h ‘g;le @fr_g%e) ?‘ig@n it %&339 rr?éer{éhalﬁa?ﬁ@@fghg% Yo7

menthesdyirey, byhdrwuwemﬁzmmgbﬁaﬂhémtétafbétom-selected from NR**, S and O;

and optionally containing, where possible, 1 or 2 double bonds; wherein said ring is

optionally substituted on carbon by 1 or 2 substituents independently selected from -(C4-

Co)alkyl, (C+-Cg)alkoxy, (Cz-Ce)alkenyl, -OH, -CN, halo and -NR*R?:
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d, e and horijritepeaerntly selecteddropn §.- 5 2fandot o- 4- met hyl benzani de
(R) - N-Cycl opropyl- 3-(2-(cycl opropyl net hyl ) -4- ((3-net hy
| pi perazi n-1-yl)nethyl)-1-oxo-1, 2-
oLl oS Qe LEBeBa Ykt §-1f ddoz;0- 4- net hyl benzani de
bt (S -j%%ﬂeggf%&wg%s-(z-(cycl opr opyl met hyl ) - 4- ((2- (hydr
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neterp Ry A S 8 § BTt RaE FAATE R oS aR from 1

: AL . LeYeTE
to 2 RIS, e N ol bind 280 e atpm, or 019 S stom or,one O
atom1&ftehaly SortdiRiRG OPieke PoésibleCl 61 D BEWINY bomds Whjch4n{dss ofizrwise

hydr oxyet hyl ) pi per azi n- 1- y1) net hyl)-1-
statedxoayl b@ opfiidnadly sulsstityedhoith 163 puhstiantsiveerendestingglieded from

d 29030 H H
(CrCoyoh (G 103Cp2lery o rQHr 6B MBI MR 2-hersip saie
' .azif- - -1, 2-
(01g%@i‘?%?é@qﬁp%%‘%@{@é% J%H’)f( Iouor 0- 4- et hyl benzani de
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met hyl ) - 2- (cycl opropyl net hyl ) - 1- o
heterpak ts-a15,%6, §i diyi@raerabrias asraiicaing santeipipe 9Pt b4 Nteng and,
. orn-4- hy] benzam r. a phar maceut i I C
ovtioZaf, 35 N Beracr e o, 21Ty BVhaT S Sits s S, BBl or
one 8atdrhRnith, (hIFRRHHRGRY IR InYayasEsitfonRilyes batitutedrwith 1-3
oxl de thereof, as defined in any one of clains 1 to
subsBtuehrindepenientlyreefeafed. frddd (C,10:)alkyle (Qs6)alkosy, c@msaiatenyl, -
of formula &é‘%asoarg (I D) or a pharmaceutically
OH, abdlefaébard M tRor  N-oxi de thereof, as defined in any
one of clains 1 to 8, in the manufacture of a
nmedi cament for use in the treatnent of chronic
l [sULhdnBroRiiFRABLYy (it Hifg 8EnthiRiAghe reqifdite number of carbon
e
atoms, optionally containing, where possible, up to 3 double bonds; which, unless

otherwise stated, may be optionally substituted with 1 to 3 substituents independently

selected from (C1-Ce)alkyl, (C1-Cs)alkoxy, (Cz-Ce)alkenyl, -OH, -CN, halo and -NR*R®:
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or a pharmaceutically acceptable salt or NJ-oxide

wo besaed7ss as defined in any one of clains 1 toP@r/GBRo08/001171

t he manufacture of a nedicament for use in the
treatment of asthma. 512. ZBharnaceutical conposition
that conprises a conmpound of fornmula (1) or (ID) or a
pharmaceutically acceptable salt or N oxide thereof,
as defined in any one of clains 1 to 8 and a

phar maceuti cal 'y accept abl e adjuvant, dil uent or

t$ lﬁtICbaJ roducﬁﬁ h "inttd
aryl s Aspats 530 B RNPG Sioth o e Bt Whief SATREn Sl Bt Sate
may b%odH?iBHQE/ Qbsh threHI\klnﬁ 1(t|o)3 QlbstituBhts lﬁ’dep%n@é}ﬁ?@éié%fgd' i kO’1

acceptabl e salt thereof or N-oxid her eo as defined
Co)alkiyl) @nCojuiioxgf (C}-@i)amkedylt €018, -GNd halo dnelabiR*RIE f ur t her

active ingredient selected from- a phosphodi esterase

inhibitor; a 132 adrenoceptor agonist; 15a nodul ator

g;,hermklne recept or f,u o] e\ ]I oY g
S B P AT R TR M (E RS C
ce)al@ﬂwmh s581(0l- @a)éﬂ@ﬂhay B8 dpfori2My s§t§s@if@écﬂ@lth (C4-Ce)alkoxy, -OH,

'ucocorticoid receptor agonist. 20 14. A process for
halo, (Gbecypcye:pmﬂatam -NR*R*conpound of fornula (1) or as

defined in claim1, or a pharmaceutically-acceptable
salt or N-oxide thereof, by (a) reacting a conpound of

R®, F{G"D,rF\;w LAd R dre eBcn Hdggendently selected from H and (C4-Ce)alkyl;
R* R® R%*, R¥, R* and R* are each independently selected from H, and (C4-Cg)alkyl.

R is (C1-Ce)alkyl;
R is H or (C4-Cg)alkyl;

or a pharmaceutically acceptable salt or N-oxide thereof.
2. A compound according to claim 1 wherein R’ is selected from (C4-Cg)alkyl and
(CHo)a~-X-Ar, wherein said (C1-Cg)alkyl is substituted with a substituent selected from (Cs-

C;)cycloalkyl and -NR®R®.

3. A compound according to claim 1 wherein R’ is selected from:

“U°W AQAO o~
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derivative thereof with an amne of fornula (I11)
H2NR6 (I11) wherein R6 is 28 defined fornula (1), in
an inert solvent or 5(b) when R3 is CH2NR16R17,
reacting a conpound of formula (XXXI') wherein Rl, R2,
R4, R5, R6 and R7 are as defined in fornu&ﬁﬁél) 5.
4. ACRIOROINAREFPTAINY AP0 OF Qi | 120 FNFERITR pd R” RIEH2)e-
Yy and R17 are as defined in formula (I), in |lothe
" presence of a suitable reducing agent in an inert
solvent; and optionally after (a) or (b) converting
t he conpound obtained to a pharnmaceutically acceptable
5. Asra:lrnpound Meoocdidg tofny bee ciostemsrido 4anteirt Rbisahétypylahti e’ is
(b) convertlng t he conpound obtained to a
Sebcﬁﬁépﬁh@éﬁﬁlcally acceptabl e salt or Noxide of the
conmpound. 15

6. A compound according to any one of claims 1 to 5, wherein R°® is selected from (C;-

Ca)alkyl, (C4-Cj)alkoxy and (Cs-C-)cycloaikyl.

7. A compound according to claim 1 of formula (ID),

(ID)

wherein

R?is hydrogen;

R%is (CHo)4Y;

R* is methyl;

R® is selected from H and F;

dis1

Y represents NR"R'"7;

R™ and R" together with the nitrogen atom to which they are attached form a 6 to 7
membered ring, optionally containing a lerther heteroatom NR?, wherein said ring is
optionally substituted on carbon by 1 or 2 substituents independently selected from -(C;-
Cs)alkyl wherein said -(C4-Cg)alky! is optionally substituted by —OH; and wherein R* is
selected from H and (C4-Cg)alkyl wherein said (C4-Cg)alkyl is optionally substituted by —
OH.
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or a pharmaceutically acceptable salt or N-oxide thereof.

8. A compound according to claim 1, selected from:
3-(2-Benzyl-1-oxo-1,2-dihydro-isoquinolin-6-yl)-N-cyclopropyl-4-methyl-benzamide;
3-(2-Benzyl-1-oxo-1,2-dihydro-isoquinolin-6-yl)-N-ethyl-4-methyl-benzamide;
3-[2-(4-Bromo-benzyl)-1-oxo-1,2-dihydro-isoquinolin-6-yl-N-cyclopropyl-4-methyl-
benzamide;
N-Cyclopropyi-4-methyl-3-{2-[4-(4-methyl-piperazin-1-yl)-benzyl]-1-oxo-1,2-dihydro-
isoquinolin-6-yl}-benzamide;

N-Cyclopropyl-B-[Z-(4-methanesuIfonyl-benzyl)-1 -ox0-1,2-dihydro-isoquinolin-6-yl]-4-
methyl-benzamide;
4-{4-[6-(5-Cyclopropylcarbamoyl-2-methyl-phenyl)-1-oxo-1H-isoquinolin-2-ylmethyl]-
phenyl}-3,8-dihydro-2H-pyridine-1-carboxylic acid, tert-butyl ester;
N-Cyclopropyl-4-methyl-3-[1-0x0-2-{4-(1,2,3,6-tetrahydro-pyridin-4-yl)-benzyl}-1,2-dihydro-
isoquinolin-6-yl]-benzamide;
N-Cyclopropyl-4-methyl-3-[1-ox0-2-(4-piperidin-4-yl-benzyl)-1,2-dihydro-isoquinolin-6-yl]-
benzamide;
N-Methoxy-4-methyl-3-{1-ox0-2-[4-(1,2,3,6-tetrahydro-pyridin-4-yl)-benzyl]-1,2-dihydro-
isoquinolin-6-yl}-benzamide;
N-Cyclopropy!-3-{2-[3-(3-dimethylamino-propoxy)-benzyl]-1-oxo-1,2-dihydro-isoquinolin-6-
yl}-4-methyl-benzamide;
N-Cyclopropyl-4-methyl-3-(1-oxo-1,2-dihydro-isoquinolin-6-yl)-benzamide;
3-(2-Allyl-1-oxo-1,2-dihydro-isoquinolin-6-yl)-N-cyclopropyi-4-methyi-benzamide;
N-Cyclopropyl-4-methyl-3-[1-ox0-2-(3-pyrrolidin-1-yl-propyl)-1,2-dihydro-isoquinolin-8-yl}-
benzamide;
N-Cyclopropyl-3-[2-(4-dimethylaminomethyl-benzyl)-1-oxo-1,2-dihydro-isoquinolin-6-yl}-4-
methyl-benzamide;
N-Cyclopropyl-3-[2-(3-dimethylaminomethyl-benzyl)-1-oxo-1,2-dihydro-isoquinolin-6-yl]-4-

methyl-benzamide;
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N-Cyclopropyl-3-[2-(2-dimethylaminomethyl-benzyl)-1-oxo-1,2-dihydro-isoquinolin-6-yl]-4-
methyl-benzamide;
N-Cyclopropyl-3-[2-(4-methoxy-benzyl)-1-oxo-1,2-dihydro-isoquinolin-6-yl]-4-methyl-
benzamide,
N-Cyclopropyl-3-(2-(4-((2-(dimethylamino)ethyl)(methyl)carbamoyl)benzyl)-1-oxo-1,2-
dihydroisoquinolin-8-yl)-4-methylbenzamide,
N-Cyclopropyl-3-(2-(4-(2-(dimethylamino)ethylcarbamoyl)benzyl)-1-oxo-1,2-
dihydroisoquinolin-6-yl)-4-methylbenzamide,
N-Cyclopropyl-4-methyl-3-(2-(4-(4-methylpiperazine-1-carbonyl)benzyl)-1-oxo-1,2-
dihydroisoquinolin-6-yl)benzamide,
N-Cyclopropyl-3-(2-(4-((3-(dimethylamino)propyl)(methyl)carbamoyl)benzyl)-1-oxo-1,2-
dihydroisoquinolin-6-yl)-4-methylbenzamide,
N-Cyclopropyl-4-methyl-3-(1-0ox0-2-(4-(2-(pyrrolidin-1-yl)ethylcarbamoyl)benzyl)-1,2-
dihydroisoquinolin-6-yl)benzamide,
N-Cyclopropyl-4-methyl-3-(2-(4-(methyl(2-(methylamino)ethyl)carbamoyl)benzyl)-1-oxo-
1,2-dihydroisoquinolin-6-yl)benzamide,
N-Cyclopropyl-4-methyl-3-(1-0x0-2-(4-(3-(pyrrolidin-1-yl)propylcarbamoyl)benzyl)-1,2-
dihydroisoquinolin-8-yl)benzamide,
N-Cyclopropyl-4-methyl-3-(1-0x0-2-(4-(pyrrolidin-1-ylmethyl)benzyl)-1,2-
dihydroisoquinolin-6-yl)benzamide,
N-Cyclopropyl-4-methyl-3-(2-(4-((4-methylpiperazin-1-yl)methyl)benzyl)-1-oxo-1,2-
dihydroisoquinolin-6-yl)benzamide,
3-(2-(4-((Tert-butyl(methyl)amino)methyl)benzy!)-1-oxo-1,2-dihydroisoquinolin-6-yl)-N-
cyclopropyl-4-methylbenzamide,
3-(2-(4-((Tert-butylamino)methyl)benzyl)-1-oxo-1,2-dihydroisoquinolin-6-yl)-N-cyclopropyl-
4-methylbenzamide,
N-Cyclopropyl-3-(2-((6-(3-(dimethylamino)propoxy)pyridin-3-yl)methyl)-1-oxo-1,2-
dihydroisoquinolin-6-yl)-4-methylbenzamide,
N-Cyclopropyl-3-(2-((6-(2-(dimethylamino)ethoxy)pyridin-3-yl)methyl)-1-oxo-1,2-
dihydroisoquinolin-6-yl)-4-methylbenzamide,
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N-Cyclopropyl-4-methyl-3-(1-oxo-2-((6-(2-(pyrrolidin-1-yl)ethoxy)pyridin-3-yl)methyl)-1,2-
dihydroisoquinolin-6-yl)benzamide,
N-Cyclopropyl-3-(2-(4-(2-(dimethylamino)ethoxy)benzyl)-1-oxo-1,2-dihydroisoquinolin-6-
yl)-4-methylbenzamide,
N-cyclopropyl-4-methyl-3-{1-o0x0-2-[3-(2-pyrrolidin-1-ylethoxy)benzyl]-1,2-
dihydroisoquinolin-8-yl}benzamide,
N-Cyclopropyl-4-methyl-3-(2-{3-[2-(methylamino)ethoxy]benzyl}-1-oxo-1,2-
dihydroisoquinolin-6-yl)benzamide,
N-Cyclopropyl-3-[2-(3-{2-[(2-hydroxyethyl)amino]ethoxy}benzyl)-1-oxo-1,2-
dihydroisoquinolin-6-yl]-4-methylbenzamide,
N-Cyclopropyl-4-methyl-3-(2-(4-(2-(methylamino)ethoxy)benzyl)-1-oxo-1,2-
dihydroisoquinolin-6-yl)benzamide,
6-(5-(Cyclopropylcarbamoyl)-2-methylphenyl)-2-(cyclopropylmethyl)-1-oxo-N-(piperidin-4-
yl)-1,2-dihydroisoquinoline-4-carboxamide,
3-(4-(4-Aminopiperidine-1-carbonyl)-2-(cyclopropylmethyl)-1-oxo-1,2-dihydroisoquinolin-6-
yl)-N-cyclopropyl-4-methylbenzamide,
N-Cyclopropyl-3-(2-(cyclopropylmethyl)-4-(4-(dimethylamino)piperidine-1-carbonyl)-1-oxo-
1,2-dihydroisoquinolin-6-yl)-4-methylbenzamide,
2-Benzyl-6-(5-(cyclopropylcarbamoyl)-2-methylphenyl)-N-(2-(dimethylamino)ethyl)-1-oxo-
1,2-dihydroisoquinoline-4-carboxamide,
2-Benzyl-6-(5-(cyclopropylcarbamoyl)-2-methylphenyl)-1-oxo-N-(2-(piperidin-1-yl)ethyl)-
1,2-dihydroisoquinoline-4-carboxamide,
2-Benzyl-6-{5-[(cyclopropylamino)carbonyl]-2-methylphenyl}-1-oxo-N-(2-pyrrolidin-1-
ylethyl)-1,2-dihydroisoquinoline-4-carboxamide,
2-Benzyl-6-{5-[(cyclopropylamino)carbonyl]-2-methylphenyl}-N-(1-methylpiperidin-4-yl)-1-
oxo-1,2-dihydroisoquinoline-4-carboxamide,
2-Benzyl-6-{5-[(cyclopropylamino)carbonyl]-2-methylphenyl}-N-[3-(dimethylamino)propyl]-
1-ox0-1,2-dihydroisoquinoline-4-carboxamide,
(R)-3-(4-(3-Aminopyrrolidine-1-carbonyl)-2-benzyl-1-oxo-1,2-dihydroisoquinolin-6-yl)-N-

cyclopropyl-4-methylbenzamide,
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6-(5-(Cyclopropylcarbamoyl)-2-methylphenyl)-1-oxo-N-(piperidin-4-yl)-2-(pyridin-4-
ylmethyl)-1,2-dihydroisoquinoline-4-carboxamide,
3-(4-(4-Aminopiperidine-1-carbonyl)-1-oxo-2-(pyridin-4-ylmethyl)-1,2-dihydroisoquinolin-6-
yl)-N-cyclopropyl-4-methylbenzamide,
N-Cyclopropyl-3-[2-cyclopropylmethyl-4-(4-methyl-[1,4]diazepan-1-yImethyl)-1-oxo-1,2-
dihydro-isoquinolin-8-yl]-4-methyl-benzamide,
2-Benzyl-6-(5-(cyclopropylcarbamoyl)-3-fluoro-2-methylphenyl)-N-(2-
(dimethylamino)ethyl)-1-oxo-1,2-dihydroisoquinoline-4-carboxamide,
(S)-N-Cyclopropyl-3-(2-(cyclopropylmethyl)-4-((3-methylpiperazin-1-yl)methyl)-1-oxo-1,2-
dihydroisoquinolin-6-yl)-4-methylbenzamide
N-Cyclopropyi-3-(2-cyclopropylmethyl-4-[1,4]diazepan-1-ylmethyl-1-oxo-1,2-dihydro-
isoquinolin-6-yl)-4-methyl-benzamide
N-Cyclopropyl-3-(2-(cyclopropylmethyl)-4-((4-(2-hydroxyethyl)-1,4-diazepan-1-yl)methyl)-
1-ox0-1,2-dihydroisoquinolin-8-yl)-4-methylbenzamide
N-Cyclopropyl-3-(2-(cyclopropylmethyl)-4-((4-methylpiperazin-1-yl)methyl)-1-oxo-1,2-
dihydroisoquinolin-6-yl}-4-methylbenzamide
N-Cyclopropyl-3-(2-(cyclopropylmethyl)-4-((4-methyl-1,4-diazepan-1-yl)methyl)-1-oxo-1,2-
dihydroisoquinolin-6-yl)-5-fluoro-4-methylbenzamide
N-Cyclopropyl-3-(2-(cyclopropylmethyl)-4-((4-(2-hydroxyethyl)-1,4-diazepan-1-yl)methyl)-
1-ox0-1,2-dihydroisoquinolin-8-yl)-5-fluoro-4-methylbenzamide
N-Cyclopropyl-3-(2-(cyclopropylmethyl)-4-(((3S,5R)-3,5-dimethylpiperazin-1-yl)methyl)-1-
oxo-1,2-dihydroisoquinolin-6-yl)-5-fluoro-4-methylbenzamide
(S)-N-Cyclopropyl-3-(2-(cyclopropylmethyl)-4-((3-methylpiperazin-1-yl)methyl)-1-oxo-1,2-
dihydroisoquinolin-6-yl)-5-fluoro-4-methylbenzamide

(R)-N-Cyclopropyl-3-(2-(cyclopropylmethyl)-4-((3-(hydroxymethyl)piperazin-1-yl)methyl)-1

oxo-1,2-dihydroisoquinolin-6-yl)-5-fluoro-4-methylbenzamide
(R)-N-Cyclopropyl-3-(2-(cyclopropylmethyl)-4-((2-methylpiperazin-1-yl)methyl)-1-oxo-1,2-
dihydroisoquinolin-6-yl)-5-fluoro-4-methylbenzamide
(R)-N-Cyclopropyl-3-(2-(cyclopropylmethyl)-4-((3-(hydroxymethyl)-4-methylpiperazin-1-
yl)methyl)-1-oxo0-1,2-dihydroisoquinolin-6-yl)-5-fluoro-4-methylbenzamide
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N-Cyclopropy!|-3-(2-(cyclopropylmethyl)-1-oxo-4-(piperazin-1 -ylmethyl)-1,2-
dihydroisoquinolin-6-yl)-5-fluoro-4-methylbenzamide
N-Cyclopropyl-3-(2-(cyclopropylmethyl)-4-((4-(2-hydroxyethyl)piperazin-1 -yl)methyl)-1-
oxo-1,2-dihydroisoquinolin-6-yl)-5-fluoro-4-methylbenzamide
3-(4-((1,4-Diazepan-1-yl)methyl)-2-(cyclopropylmethyl)-1-oxo-1 ,2-dihydroisoquinolin-6-yl)-
N-cyclopropyl-5-fluoro-4-methylbenzamide
(S)-N-Cyclopropyl-3-(2-(cyclopropy|methyl)-4-((3-(hydroxymethyl)piperazin—1 -yl)methyl)-1-
oxo-1,2-dihydroisoquinolin-6-yl)-5-fluoro-4-methylbenzamide
(R)-N-Cyclopropyl-3-(2-(cyclopropylmethyl)-4-((3-methylpiperazin-1 -yl)methyl)-1-oxo-1,2-
dihydroisoquinolin-6-yl)-5-fluoro-4-methylbenzamide
(S)-N-Cyclopropyl-3-(2-(cyclopropylmethyl)-4-((2-(hydroxymethyl)piperazin-1 -yl)methyl)-1-
oxo-1,2-dihydroisoquinolin-6-yl)-5-fluoro-4-methylbenzamide
(S)-N-Cyclopropyl-3-(2-(cyclopropylmethyl)-4-((3-ethylpiperazin-1 -yl)methyl)-1-oxo-1,2-
dihydroisoquinolin-6-yl)-5-fluoro-4-methylbenzamide
(S)-N—Cyclopropyl-3-(2-(cyclopropylmethyl)-4-((3-(2-hydroxyethyl)piperazin-1 -yl)methyl)-1-
oxo-1,2-dihydroisoquinolin-6-yl)-5-fluoro-4-methylbenzamide
(S)-N-Cyclopropyl-3-(2-(cyclopropylmethyl)-4-((2-methylpiperazin-1 -yl)methyl)-1-oxo-1,2-
dihydroisoquinolin-6-yl)-5-fluoro-4-methylbenzamide
3-(4-(((2R,4S)-4-Amino-2-(hydroxymethyl)pyrrolidin-1 -yl)methyl)-2-(cyclopropylmethyl)-1-
oxo-1,2-dihydroisoquinolin-6-yl)-N-cyclopropyl-5-fluoro-4-methylbenzamide

or a pharmaceutically acceptable salt or N-oxide thereof.

9. A compound of formula (I) or (ID) or a pharmaceutically acceptable salt or N-oxide

thereof, as defined in any one of claims 1 to 8, for use in therapy.

10. The use of a compound of formula (l) or (ID) or a pharmaceutically acceptable salt or
N-oxide thereof, as defined in any one of claims 1 to 8, in the manufacture of a

medicament for use in the treatment of chronic obstructive pulmonary disease (COPD).
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11. The use of a compound of formula (I) or (ID) or a pharmaceutically acceptable salt or
N-oxide thereof, as defined in any one of claims 1 to 8, in the manufacture of a

medicament for use in the treatment of asthma.

12. A pharmaceutical composition that comprises a compound of formula (1) or (ID) or a
pharmaceutically acceptable salt or N-oxide thereof, as defined in any one of claims 1 to

8, and a pharmaceutically acceptable adjuvant, diluent or carrier.

13. A pharmaceutical product comprising, in combination, a first active ingredient which is
a compound of formula (I) or (ID), or a pharmaceutically acceptable salt thereof or N-oxide
thereof, as defined in any one of claims 1 to 8, and at least one further active ingredient
selected from:-

+  a phosphodiesterase inhibitor;

+ a2 adrenoceptor agonist;

« a modulator of chemokine receptor function;

« a protease inhibitor;

+ a steroidal glucocorticoid receptor agonist;

« an anticholinergic agent; and

« anon-steroidal glucocorticoid receptor agonist.

14. A process for the preparation of a compound of formula (1) or as defined in claim 1, 0or
a pharmaceutically-acceptable salt or N-oxide thereof, by

(a) reacting a compound of formula (11):

(i

wherein R R?, R®, R%, R°and R are as defined in formula () and R’ is a
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carboxylic acid or a derivative thereof with an amine of formula (1l
HoNRE (1)

wherein R® is as defined formula (1), in an inert solvent or

s (b) when R®is CH.NR'™R", reacting a compound of formula (XXXI) wherein R', R?, R*,

R® R®and R’ are as defined in formula (I)

(XXXI)

with an amine of formula HNR'®R", wherein R'® and R" are as defined in formula (1), in
10 the presence of a suitable reducing agent in an inert solvent;

and optionally after (a) or (b) converting the compound obtained to a pharmaceutically

acceptable salt or N-oxide of the compound.

and optionally after (a) or (b) converting the compound obtained to a pharmaceutically

acceptable salt or N-oxide of the compound.



