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WO 2008/ 075025 PCT/ GB2007/ 004859 1 AM NE DERI VATI VES
AND THEI R USE | N BETA- 2- ADRENORECEPTOR MEDI ATED
WOL®BABHES 5 The present invention relates to aP@TI&€B2007/004859
derivatives, processes for their preparation,
phar naceuti cal conpositions ;containing themand their
use in therapy (for exanple their wuse in (32
adrenorecept or nedi at ed di sease states).
Adr enedEBpIRGREVAIIEES AP OTHF I8 USE. BN cﬁ%’?f\rﬁ@a&wc@&w“m
receptors divided into two naﬁor sub 10 famlies, a
and P. These sub-fani MEBEEP T tHer di vided into
sub-types of which the (3 sub- famly has at |east 3
menbers: (31, (32 and (33. (32 adrenoceptors
(henceforth referred to as (32 receptors) are mainly
expressed on snooth nuscle cells. Agonismof the (32
The resypt d1ventivraielatasyto anmed derivat vdsepiocadecds tHel mrxsirativn,
and therefore, b .15 broncho |Iat($|on Through this

Phaﬁ%ﬁ?&%ﬁpmps%ﬁ%mn&l@n& ey YIRE U HRTARY Hgeeixasaple their
usetn? 2%1*6 Bfe@%&&olﬁ%]ﬁtteﬁ'd‘fste%e 445t ances such as the
ura curring histamne and acetylcholine as
mell as the experi nmental substances nethacholine and
car bachol onlsts are wdely used to treat

Adr&rl?%sp@r%?rs éva%@go L PrRipiRgoERleh Fecchion dided o two major sub-
t d
o 00 e B TR SRR, S o AP G e p sub-
famiilydas pokeadt Sdndmibeds:MFL Beaal paul Q@Hteﬁ@@egﬁ&é (HeR€eforth referred to as
treatnent of these diseases (British ideline on the
B2 eeitgeieietmainly Axprassed au soPoguingetle pedlNo. 12 on t he
Managenent of COPD). (32 agonists are classed either
as short-acting or long-acting. Short-acting (32
Ag@fighios iR pA )orSdfiliaySn Ak ﬁiﬁ%@%fodﬂ@é’sereﬁx%rﬁa{dd‘%ﬂerefore
of action of 2-4 hours. They are suitable
brongwdilatatieni Tlabignthiumectgnizng 6Q|agdmstfs aalmstfanctlonal antagonlsts to

b h t t but table f
al %%ﬁs'?}? GEREC otoe s Bl Bourb RaR e mineagd of
ﬁng byGell %ﬂfe% %rﬁmgrﬂﬁl' ﬂgft%/ﬁ%s n{ytlglla%ohr{'e d c@ﬁ)%bm B2

i 2 agonists ( current ave a duration o
agoatsts ave mdel)abmitto lrzat dﬁmays disaskea irelaliing atﬁtl&heem&tic}trmw @bstructive

putfyPhar) e GHIRER, Sl s Feerrarrsaiay v spisdan thegthture and
1nc&98ﬁkéﬂqhtoqﬁt1%£l %uid’éhﬁésefér ﬁﬁrtf'éaﬁﬁéﬁ oF ﬁiegédlséggésg(é%gmh Guideline

benefit is not seen when i nhal ed corticosterol are
on ihe AManagementofi ASABIG NIKEmidatine Nea ldwh the ManagdmeResfTOPD).
Crit. Care Med., 2001, 164, 923-932). LABAs are
recommended WO 2008/ 075025 PCT/ GB2007/ 004859 2 as

B2 @ghhiseiart BRERA%Ithe: d@%hbﬁ-%ﬁn?&r l%ﬁg-ﬁcﬁrf‘gc o0 h B RE g Gnists
corticosteroids for asthmm reduce

(SABAs) such as salbutamol have a duration of action of 2-4 hours. They are suitable for

rescue medication during a period of acute bronchoconstriction but are not suitable for
continuous medication because the beneficial effect of these drugs wears off during the
night. Long-acting B2 agonists (LABASs) currently have a duration of action of about 12
hours and are administered twice daily to provide continuous bronchodilatation. They are
particularly effective when administered in combination with inhaled corticosteroids. This
benefit is not seen when inhaled corticosteroids are combined with SABAs (Kips and

Pauwels, Am. J. Respir. Crit. Care Med., 2001,164, 923-932). LABAs are recommended
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noct urnal awakeni ng and reduce the incidence of
exacerbations of the disease. Corticosteroids and
wQ2B8®73ee conveniently co-adm nistered in a sPODGB2007/004859

inhaler to inprove patient conpliance. 5 There are
shortcom ngs to existing LABAs and there is a need for
a new drug in this class. al mreterol, a commonly used
LABA, has a narrow safety nmargin and side effects

|ated to system c agoni sm of g%g receptors (such as

as a@&-@ﬁréhe,ramfﬁdw pafe airepdy reeeiving frated saficopipinids for astiamy to reduce

rol : tion
i S R SR b s S g S
Cortredstdreida and L AR sepy corlehieatly ce-atimirdféed a @ single inhaler to
adm ni.stered.. twice daily and there is a nedical need

ImpFQye RHER QMDIYNGS eat nent's to i nprove treat ment and

patient conpliance. Such once daily conpounds,

co-admi nistered with corticosteroids, wll becone the
Theredra sherjconfingsstolepisting aBrend(tBarenes neddabua ecRelviginghis class.

2004, 3, 831-844 e.advant ages. of once- dai
SalBRLASTROTY (ErLLARANDES 3 AR oS BOaH Bt gsdglated
t tcleddohishil dF PRI BEBptcts (ARBh 818Gt Y polR£Aih, tachycardia and
OS%?? agodr%ioslts (nggm spansd(k%arruelr, a’i gp Then.1 Zogga’\r faan
hypef¢msjon) 3x7oahon. Thedmeterd aldodhasudong ensetsdchefion which precludes its

us BG83l TR b i T RUEA oy RS B
twidel QA QR Uidre isRENEREN nBEPIR BB iIyRatME s RAMIpAvH@kment and
(32 receptor and dopam ne (D2) receptor agonist 20

patipitepapliaece. avueh lpaesinilyrcompamnds cogtndistewed 981RRE® stenelds,

. 0227 h nt. 1.nv I on ovides a
B Sy NN BG83, 01540
ThelstdMiZesoR o0 de-daily BrbhchBdiliRoftreatitl 8 @i COPI3 PadbednsdeWonstrated

..2008/ Q75025 PCT/ GB2007/ 004859 3, .
with tiotroptum, a non-selective muscarinic antagonist (Koumis and Samuel, Clin. Ther.

2005, 27(4), 377-92). There is, however, a need for a once-daily LABA for the treatment

of COPD to avoid the side effects of anti-muscarinics such as tiotropium.

Benzothiazolone derivatives having dual 32 receptor and dopamine (D2) receptor agonist

properties are known from WO 92/08708, WO 93/23385 and WO 97/10227.

The present invention provides a compound of formula (I):

2 4
R 4 R 6
R ) D, R’
;\1 KT RgN—-A/\wHZg e )
R

Ar

wherein:
Aris
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44 R44 RA4 RA4 R 43 RA3 RA3 RA3 R HO R41 HO HO HO HN

42 HN)f MHN R44 O R4 R43 HO HOOR 43 ): X HN 1~
wooos @725 each of R2, RR, RR R5, R4 and RS i SPCT/GB2007/004859

i ndependently, hydrogen or Cl1-6 alkyl; Ais CH2, C(O

or S(O2; Dis oxygen, sulphur or NR8; 5 Eis a bond,

CR63R64, CR63R64CR65R66, 3R64CR65R66CR67R68 or

CR63 R64CR65R66 CR67R68 CR69R70; R63 and R64 being,

i ndependent!ly, hydrogen, Cl_4 al kyl; and Whep4 Dis

oxygen R63 and R64 can al so 3§44fl uoro; R65R 'R66, R67,

R68R*R69 and R70 ®'é, I ndgpendent | y, (| uoro
rior €1 4 al kyRR_ 1d ki 00RL~Ny 2h i nt eg fomO to
or h_a- or

) by

g Y, _ \
Cl_@*al kyl S(O) 2, M hal oal 'Rdxy
(Cl 6 alkyl), @ 12 cycloalg
Z are, F&aﬂdependentIQ a Cl-6 alk Ien& group optionally
substitpted with halogen, trifluorl®nethyl, am no
( NH2 diys C1-6 al kyl am no, (4th) - Cll-6
al kyl car bonyl, Cl -6 al kyl cgr Bofyl ani no,

oRgimgy (- S2NH2) or (di) -,C1X6

al' kyl anml nospl phonyl ; p and q & e, ipdegéndently, O or
; %4’875025 PCT/ GB2007/ 004859\ _4

yl or R60); @5 X and

© o)

each of R2, R3, R4, RS, R4’ and R5 is, independently, hydrogen or C-¢ alkyl;
A is CHj, C(O) or S(O)2;

8
D is oxygen, sulphur or NR ;
E is a bond, CR®R%, CR®R*CR¥R%, CR®R**CRPR*CR"R® or
CRER*CREROCRIREBCRPR™:
R® and R* being, independently, hydrogen, C1.4 alkyl; and when D is oxygen R® and
R% can also be fluoro;
R%, R%, RY, R, R® and R"° are, independently, hydrogen, fluoro or Cy.4 alkyl;
kisOorl;

m is an integer from 0 to 3;

R6 is a group —(X)p-Y—(Z)q-Rlo, or R® is an a- or B-branched Cs.i» alkyl (optionally
substituted by halogen, Ci.¢ alkoxy, Ci.6 alkylthio, C.¢ alkylS(O), C1.6 alkylS(O)z, Cis
haloalkoxy, hydroxy, NR’ 8R¥, 0C(0)(C ¢ alkyl), Cs.12 cycloalkyl or R,

X and Z are, independently, a Cy-g alkylene group optionally substituted with halogen,
trifluoromethyl, amino (NHjy), (di)-C1-g alkylamino, (di)-C1-6 alkylaminocarbonyl, C1-g

alkylcarbonylamino, sulphonamido (-SO;NHy) or (di)-Cy-6 alkylaminosulphonyl;

p and q are, independently, 0 or 1;



10

15

20

25

Y is a bond, oxygen, sul phur, CH2, C(O or NR9;

provided that when pis 0 Yis not sulphur; Mis
W@LOB/07MRE1 or CR52R53; but when R6 is Cl_6 al Rgl/GBR@n/004859

Mis not CH2 or NR51; R8 is hydrogen or Cl-6 alkyl; 5

R9 is hydrogen or Cl-6 al kyl4; R10 i s hydrogen, or a

saturated or unsaturated 3- "to 12-nenbered ring system

optionally conprising a ring heteroatom sel ected from

ni trogen, oxygen and sul phur, the ring system being

opts obald, yxywehshilphir cdHbYC (0 co R ,; ptaviiddditbatomtesmipyis 0 Y is not

cyano, carboxyl, hydroxy, -S(OrRLl5, -NR 16S(0O SR17,
sulphBf;0) NRL8R19, - NHC(O) R20, Cl1-6 al kyl, 10 Cl1-6 al koxy,

-.6 r bonyd s; Cl- exygar r 51,
b bl hE R, i B R IRl R PR o o
&t tian nprising at |east one ri ng
ﬁ%’gf&%logg @yatl@ﬁ from nitrogen, oxygen and
sud;phur t he lic ring systemitself being
o%t r%wérqungaggta% cled by hal ogen trifluoronethyl,
oxy, -NR 21 S(OtR22, -NHC(QR23 or Cl-6 al koxy
1B R hiydrogers or gatiuptedaerseidraehrpil2-rppmbered ring systém
het eroaromatic ring systemoptiqnall, substi t ut

optipar By EPMPHTRG f HHE SRSEINIM SHEPOZPM HEPHIYX 9¥Ygeéfn§ Sulplur, the
nng‘k;ks@nlé&gé bﬁtﬂé‘ﬂalllyf (suﬁéfﬁ‘&re& leglg%%is/ tLh@tlldi‘gﬁ@th?f cyz!ﬁ'B e4B3Ry1,

tiona tltuted b ha ogen or

kioy |
hyc ano (l,fl g@%I kog)gg{ar bonyﬁ?R NRZKQNR%%(O)CLACP% A

xgta g]%n}’l%)%gﬂ%%yé Alﬁ(?%ﬁ%@&?g&) @E&a@d A tdabthiRd 4- to 7-
me%ﬁﬂ%%ﬁ@%wéﬁg ﬁ@ enp%&ﬁﬂ%gfgy g&gﬁ;g%ié?ﬁ'ﬂ IQe%t oneci(l@ heER850m

seléetedbframéttodeal exygan endisulphuri thyg Il(lmcyplmfrlng/\iys@m itself being
optionally substituted by hal ogen, trifl uafonethl,

optiymitlp sybstiGtedbyphdygen, Tifl®rematbxly hpdroxRIBRS 65(0)5&4; -NHC(O)R
R25, - R26, R27, R28, R29, R58 and R59 are,

oquLgejmglently hydrogen or Cl-6 25 alkyl; R30 is
hy rogen Cl-6 al kyl, phenyl-CO 6 al kyl or C2-6

ak g @ﬁo”ﬁ%@%@er@a@@ﬁi’c@?@Q%%a?&ﬁétﬁi@@%/s%ﬂ&ﬁﬁmaﬁy
and R32 are, independently, hydrogen or Cl-C6

bt G, o gl
oF G BRSSP uREh Sl AR Pchoen -

NR26R27), Cs.6 cycloalkyl, C,.4 alkenyl, C,.4 alkynyl, cyano, Cy-¢ alkoxycarbonyl, -

NRZ*R?, €6 alkylcarbonylamino, OC(O)(Ci.s alkyl), Cr.s alkylthio, Cy.¢ alkylS(0), Ci.¢

. 30
alkylS(O),, C1-¢ alkylsulphonylamino, phenylsulphonylamino, -C(O)NHR ", -
SOzNHR33, Co-6 alkyl—R34, or a phenyl or 5- to 6-membered heteroaromatic ring (each of

which is optionally substituted by halogen, trifluoromethyl, hydroxy, Ci-¢ alkyl,

C1-6 alkoxy or —NR35R36)

R24 R25 R R27 R28 R29, R58 and R59 are, independently, hydrogen or C1-g

alkyl;

31 32
R is hydrogen, C1-g alkyl, phenyl-Cy-¢ alkyl or Cp-¢ alkylene-NR™ R
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and oxygen; 5 R33 is hydrogen, Cl-6 al kyl, phenyl-C0-6
al kyl or C2-6 al kyl ene-NR 37R38 R34 is a saturated,
W®2008/07925renber ed nitrogen-containing ring; R3BCEOB20R36004859

are, independently, hydrogen or Cl-6 al kyl; R37 and

R38 are, independently, hydrogen or Cl-6 aI kyl, or R37
and R38 together with the Ritrogen atomto V\,hl ch t hey
are attached forma 4- to 6-nmenbered saturated 10
eleroc lic ring optionally conprising a further_ring

by v A RGERTNTLY HPARI deh 08 €7 -C IRy 105YREN:ndREY thether

a 4- to 7-menbered heterocyclyl conprising a ring

withn t}termtg@en(a&pﬁ towalchythesudrs bithdhed dornby 4 Go@-fehbbred saturated
}%/b gen or su] phur; Lhe ring R60 bejin
het%ﬁff ﬁgﬂng Pl cOpPEINgy? fetthe ring roa’rawe}qcf%g feoap pigipeen
da whi ch are not adjacent to a ring heteroatomare
. ?lg%lnally is substituted by hal ogen, Cl1_6 al koxy

G, AL .. BB R %@u&mg @1@%@@27@_6

hal4oal oxy, oxy, al kyl
44
qfdé‘%‘é‘%@#??‘fd :gy{%“ %ﬁ’be%ﬁ‘ 5% Ei8E5] net hy! |

T i pr mg%éﬁb%sogee% glaaai O g e

Cla/6 al kgl carbonyl or Cl-6 al koxycar bonyl 20 R4z can
R s GER CAROHeRFREensiy, DyNPEeoPR 4 BkyINMER O 2NER G Regether with

R16, R17 2 R23, RA5 R46 RA47,
the w&@gem@nﬁ@o’vhl%%ey ﬁsezatﬁsRﬁedq@am@s‘gz to 6pmgnbatsd satpggiedand
het%%ycgg ?mﬁé)gﬁ' S ?Q%fﬁ ¥in %;a_fﬁﬁtg%ﬂ‘nﬂ%h@&gast& E%’?édggygn nitrogen
andRBGgerR57, R61 and R62 can al so be hydrogen; and, r and

t 0, 1.0or 2. 255, t and
R £ Bto "ol SR PSSO I afthysiBe e Fha sl eh (o fRepdaibstuted
by uo)(«bleé éllaﬂ§)ei$iyg@f1 ok Bﬁpﬁlﬁle SRMHnoSIE Gefnis GptibRAlly suBLRERd by Cie

ot herw se stated, kyl substituent group or an
alksd) 40 rinegashan dtpme “ém,s&wﬁ noteijacgnidap ringhelrsodtpmense opitonally

subp[fta‘{%ﬁ%gqlal E‘Egr@l 6%?1&0 C alf%fﬂ%f)abk%%lgggw 81 i[l)(a' %;ﬁ%z, Cis
haloeﬁlcmdyuhydroxw\ﬂléﬁﬂ@l OC@@XBL E&HE&I@ZQQZ(:MI@H 6

at e;zt Qutg n-pentyl and . Simlarly,
RY K icyRerad & oug %‘}Peaéel?tb’n b&qims?n balege éreﬂuormﬁm €S,

ko bl iehyige”, e ',  C

car hghﬂl&(k @?Oﬂgu : Q‘Ffe{n @&I))‘é, MI@W , ?\f@é&ﬂ% , C1-¢ alkyl,
C1—6 alkoxy, Ci-s alkylcarbonyl or C;-¢ alkoxycarbonyl;
R* can also be CH,OH, NHC(O)H, NHS(O);R** or NHS(0),NR**R"’;
R15 R16 R17 R18 R19 R20 R21 R22 R23 R45 R46 R47 R48 R49 R50 R51 R52 R53 R54 R55
R¥, RY7 R%! and R% are, independently Ci.¢ alkyl; and RS, RS, RY R R RB, R, R*,
R¥, RSO, R, R, R53, R%,R® R R® and R®? can also be hydrogen; and,
r and v can be, independently, 0, 1 or 2;
s, tand w are all 2;

or a pharmaceutically acceptable salt thereof.

In the context of the present specification, unless otherwise stated, an alkyl substituent
group or an alkyl moiety in a substituent group may be linear or branched. Examples of

Ci-6 alkyl groups/moieties include methyl, ethyl, n-propyl, isopropyl, n-butyl, iso-butyl,
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pentyl ene, n-hexyl ene, 1-nethylethyl ene,
2-nmet hyl et hyl ene, 1, 2-di net hyl et hyl ene,
wa2@slydoes hyl ene, 2-ethylethylene, 1-, 2- or PCT/GB2007/004859
3- et hyl propyl ene and 1-, 2- or 3 5 ethyl propyl ene.
The al kyl noieties in a di-Cl-6 al kyl am no, di-Cl-6
al kyl am nocarbonyl or di-C8-6 al kyl ani nosui phonyl
substituent group may be the same or different. In the
definition of R10, the saturated or unsaturated 3- to
tert-]zgtyirmqpﬁmtﬁdmd nAexsly SSistadpoan diylesogronmtmag bedinear or branched.

Exaff o R ortodons) SRRl s S e ey Dutylene, o
penty ] ﬁth@iﬁaler uriﬁet méﬂk@l&h&wz fneﬂgzdﬂ%?éﬁeah |2¥dlﬁfetlfy‘l€th ene,

unsat ur at ed en R31 and R37 and
1-ethylgtiyeae. }efbwbélmhneal-/ﬁ 13 mm@pﬂén%m%kaiw 3—
het er ocycl ic ring,. i.it should be understood that the
ethydpragylang. | Theopkwli roigtesin additGiamalkeming gi-Chestadlodamiegarbonyl
the nitrogen ring atomto which R31 and R32 (or R37
or dahd-REBylaminesalphargh evbstituedt group oreylteythasanic orafjffercot. In the
oxygen ring atom is Cycloal kyl is a non-aromatic ring
defintiign of Bn > dasgsiurated enensapueiedp- tonk2emembered rivgey stem and the

satui‘%tgc?greg(nasgn}%%et&f 4(1)— t?@t 1'1181%%&63 on%?)?cqm Pnf%é/?tg&jl%%? eachrflgve alicyclic

orm an
or afcdhdtiproipertien M mymsaturated rmgxwmh &dll bk paptiallpat Ritly unsaturated.
[ nc%yde c?&cl oprs?‘)pyl gycobutyl, cyclopentyl,
WhayRT o (ocRC| ok )bltogdnharyeﬁreieﬂt 24 11]0|”Eembmbered saturated
cycl opentenyl cl ohexen adamantyl. 20 A 4- to
heteroqyshb tngdt shoudd %QWegato thﬂﬁbe viogviil sergaia noj m@e than two ring
ni trogen, oxygen or sulphur ig; fog,exanple,
hetegpaieins: dh@lyqtrogpm peg ateihip| whiply R olalilchRny(or R and R ) are attached
tetrah drqpyranyl, tetrahydrothiopyranyl, oxetanyl,
and ogtipnally #y Bg‘iﬂ o KB HRG OBy t et r ahydr ot hi enyl . 25
The conpounds of the invention are (32 receptor
agoni sts and possess properties that make them nore
Cycécmlk}ébs! enéroaropratie rmgdlav_.; ca pompsteraie] ovo @iftbree mmampd)raatiasrmgs,

ds. | i
and T Bed i bR ARERE Gor BRI i o 3&*@5%%&2&154'
tetr A('k]gﬂrdnﬁyl@cﬁﬂ mg)ama@bleh Sfi&iclée@?fl Qﬁdiud%y@lo%}grm tey8butyie

2 receptor conpared dopam ne (D2)
cyclopemtpl, eyelohertib cxdapntyldbicyele[%ad- élhemi am:lepcﬂmnyhavph@e@nyl or
adafngn? onset of action 30 that is the tine interval

B en adm nistration of a conmpound of the invention
to a patient WO 2008/ 075025 PCT/ GB2007/ 004859 7 and
t he. conpound provi di nig nptopatic relief. Onset can
A dpo membsreddetsiogyictl 6F Bsi wgnpnsgw HAS ARSI LS raulphur s,

for %ﬁ@@e&gldﬁyﬁ}%ewgﬂy&%ﬁ w%es | n‘g’.’g% e’Ched At

tetrahydrothiopyranyl, oxetanyl, tetrahydrofuryl, thietanyl or tetrahydrothienyl.

The compounds of the invention are 2 receptor agonists and possess properties that make
them more suitable for once-a-day administration (for example as evidenced by the
compounds’ long half-life in a memmalian system). In particular, certain compounds of
the invention are at least 10-fold more potent at the 2 receptor compared to the a1, B1 or
dopamine (D2) receptors. The compounds are also notable for having a fast onset of action

that is the time interval between administration of a compound of the invention to a patient



5 chemcal stability relative to conmpounds having a
straight chain alkyl at this position. In one

W@ 008i0Twkar aspect the present invention provi BEEGB2007/004859
conmpound of formula (1) wherein each of R2, R3, R4,
R5 and, if present, R4 and 38 i ndependently represents
hydrogen or Cl1-6, or Cl-4, ‘or Cl1-2 alkyl. 10 In
anot her enbodi ment, each of R2 , R3, R4, R5 and, if
present, R4 and R5 represents hydrogen. In a further

anddhgoerirprivd ronadipe sxmntomaiip seitslo Mnsetean e sredicteshisotinel using
. I . in 15 Ar is: HO g HO HO HN
130%%&?%])%@%@‘8%2 HOHO Q90 HN) HN 0 O In a still

further enbodi nent the present invention provides a

conmpaund .of formula (I wher ei n is: WO 2008/ 075025
IncqSpeleas 669 Boo ranslgé}%ﬂaﬂ 9P 3 ﬁ@dmtawmyqowmreased

che%li\cl:amagl{i)@y ke tb BoAPRHAE haBR A iRAL ctaln SR £ his pbiion.

In one particular aspect the present invention provides a compound of formula (I) wherein

2.3 45 . ’ ’.
each of R",R", R, R" and, if present, R4 and R5 independently represents hydrogen or

Cq-6, or Cy-4, or Cy-; alkyl.

. 2 .3 . i ’
In another embodiment, each of R™, R”, R4, R5 and, if present, R4 and R5 represents

hydrogen.

In a further embodiment the present invention provides a compound of formula (I) wherein
Aris:

/E j HO
HO HO i

NHCH(O) CH,OH
0

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

wherein Ar is;



O 51In astill further enbodi nent the present

i nvention provides a conpound of formula (1) wherein
wW@E20088750K0 HO O ITHO HN + + HN CH2OH O O 10 P@I/GB2007/004859

anot her enbodi nent the present invention provides a

conmpound of formula (I) wherein Ar is: HOHO O HN

HN~ O O WO 2008/ 075025 PCT/¥B2007/004859 9 In yet

anot her enbodiment Ar is: HOf O HN O 1In a further

enbodi nent the present invention prOV|des a conpound

of formyla (I) mhereln; s Ar is N O In an

HONh ayr enbodi nEl@™ ofy"t he i nven
oxy anot her iment o he~i nvention Dis NH
5%& bﬁ al kyl )  (forP exanpl e NCH3)! For 15 exanple D
|s NH. In a further enbodi nent of e invention, inis
an integer O, »*’or 3, for exanple, 1. In another

enbodi nent of invention R6 is an a- or j3-branched
C3_12 al ko (onti ogal |y

o

0]

In another embodiment Ar can be:

HO
HN

In a still further embodiment the present invention provides a compound of formula @D

wherein Ar is:

HO HO

@)
HO I
CH,0H HN HN\H)
0]

1o Inanother embodiment the present invention provides a compound of formula (I) wherein
Aris:

HO | HO )

HN HNWH

0 o)



15

20

20 substituted by hal ogen, C1_6 al koxy, Cl1_6

alkylthio, C1 6 alkylS(O, Cl 6 al kylS(0O2, Cl.6
whadosariooxy, hydroxy, NR5S8R59, OC(O) (Cl_6 al kyPgT/GB2007/004859

C3..12 cycloal kyl or Rho), wherein W8, R59 and R6 are

as defined above. WO 2008/075025 PCT/ GB2007/ 004859 10

I n yet another enbodi nent is an a- or (i-branched

C3_12 al kyl - (such as neo- pentyl) or C3- 8 cycl oal kyl

as ¢ ohe . R6 can al so be
In%ﬁﬁ%ﬁ%ﬁ %V% SIn anot her enmbodiment R6 is a
IoaIkyI |s unsubstituted or optionally

su- ut ed by s one or nore (eg one, two or three)
juents sel ected from hal ogen, Cl1_6 alkyl, Cl1_6
y, @1 6 allcylthio, ClL.6 alkylS(O),,Cl_6

alkﬂl 2, Cl1_6 hal oal koxy, hydroxy, OC(O (Cl_6

al kyl) In a further enbodi ment R6 is neo-pentyl,
cyclombntyl, cycl ohexyl, cycl oheptyl, 10

t et rahydr opyranyl, tetrahydrothiopyranyl or adamantyl;
the cyclic groups being optionally substituted by

Cl.4 al kox hydr ox In
tn QR PR Prise Tavertien PLoyidipet ommmiyhd pi ortnala (D wherein
Ariisubstituted or optionally substituted by one or
nore (eg one, two) hal ogen, Cl1_3 al kyl (such as
i RNt NRG i s cycl opentyl,
yl or cycloheptyl. In
CH( CH3) 2, CH2C( CH3) 3,
cXZ or

cycl ohexyl, 4,4-difluorocyc
a yet anot her enbodi nent, R
CH(CH3) CH2CH3, 20 CH(
CH(CH3) (CH2)4CH3. In a furt eabodi ment of the
invention X and Z each independently represent a Cl-6,
or C1-4, or C1-2 alkylene gQup optionally
substituted (e.g. none, one, two or three
substituents) independently sel ected from hal ogen
In drfer@boditbRt df iR inG et Kereplkéﬁé?l@ @g))pr 25 iodine),
trifluoromethyl, am no, )-Cl-6,” or Cl-4, or Cl-2
aI kylam no (e.g. nethyl am no et hyl am no,
thyl ami no or diethylamno), (di)-C 1-6, or C1-q.,
q%r gmpodigieny, pithe ineation iy reptaseass CH.
nethylantnocarbonyl et hyl am nocar bonyl ,
di net hyl am nocar bonyl or di et hyl am nocarbonyl), C 1-6,
In @entb t no (e.g.
met hyolh;l:lg?ggﬁ;/llﬁal#vﬁgmgr B}ef% %Q#gg&} am no)
sul phonam do or WO 2008/075025 PCT/GBZOO7/004859 11

In another embodiment of the invention D is NH or N(C\.4 alkyl) (for example NCHj3). For
example D is NH.

In a further embodiment of the invention, m is an integer 0, 1, 2 or 3, for example, 1.

In another embodiment of the invention R® is an a- or B-branched Cs., alkyl (optionally
substituted by halogen, Cy.¢ alkoxy, Cy.¢ alkylthio, Cy. alkylS(0), Cy.6 alkylS(O),, Cy.6
haloalkoxy, hydroxy, NR*®R, OC(O)(Ci-salkyl), Cs.12 cycloalkyl or R®), wherein R,

R*® and R are as defined above.
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(di)-C1-6, or Cil-4, or Cl-2 al kylam nosul phonyl (e.gqg.
nmet hyl am nosul phonyl, et hyl am nosul phonyl ,

walremsoipbani nsul phonyl or di et hyl am nsul phonyl PCT/GB2@1004859
enbodi nent, X represents a Cl-5 al kylene group. 5 In
anot her enbodi ment E is CH2 , (CH2)3 or (CH2)4. In a
further enbodinment Eis CH2 . In a still further
enmbodinent k is 0. to In another enbodi ment of the

[ j [ 0; [ 1; Al O. |
ATl A A ek v e
s dySlodlkyRiticifad Sycldtléxy. RX Edn alsolte tﬁ@ﬁ%—gﬁfo&%om ment,

Z represents a Cl-2 al kyl ene group di ment
of the invention, pis 0 and qis 1. |In another

In%ﬁ%@% %ﬁédlmgntgﬁ&%&%égé‘%é’h(?ﬂgﬂ I%&Shgﬁls’[%tlpé lggl_r g&?&ﬁﬁ{f substituted by
onb wr trfves (egrdreditwiesiithred ) aishtitheAfsSeRefel fibm I%aﬁo@ﬂg %—6 alkyl, Cy

enbodi nent, of the invention, Y represents a

allkox¥gfehs alsrhip, Cnrdky B¢0)a Ci.o AN Oparbog haleaticoxf, hytimxy,

od tign 38 represents hydrogen or C 1-6, or C 1-4,
o@gﬂllé -Qﬁal kyl. 30 In an enbodi nent of the invention

RO represents hydrogen or C 1-6, or C 1-4, or C 1-2
I al k‘¥l. %95008/ £5025 PCT/ GB2007/004859 12 In a
n g fpehet erDoFRATBn {S Rso-ReRlyLi syplomentyh cralohexyhroyslohesyl,

tetﬁh%?ﬂnfg)%g%?gg 'Ee(tlzahgﬁrogﬁﬁ)ﬁ&ﬂ Eg ?dé@'_?a?ﬁ}g{ f 5 ggc’:l;‘)’cégrfo%}sda_e’ingﬂptionally
sulgstituted b htleged (C1s aligl, Giysliexyophiy@ogy.| y conprising at

| east one ring heteroatom (e.g. one, two, three or

four ring 5 heteroatons i ndependently) selected from

In pettanogenembadiaR At RN astil ' |
optionally substitut eéegt}g%?aé%}ggs %ﬂés?lgétﬁ%l%ggﬂ)ﬂ@?mﬂg
subsfued Preongetonpisdemend, tuotellogent €. dlluplr (smstt dythethglyano, -
carboxy, hydroxy, nitro, -S(OrRs, -NR16S(O) SR17, -
C(O NR18R19, -NHC(O R20, Ci1-6, or Cil-4, or Ci1-2 alkyl,
In Glbother eatboineht ROts @bio%efé\tlyl, Q:S’?Sl}bhexy%f, m-ﬁiﬂ(%%iocgcﬂohéxyl% ¢
-4, or -

-2 al kyl carbonyl, C 1- or C1

Cyci?%@%&}car bonyl and a saturated 10 or unsaturated 4-,
5-
conpri sing at

6- or 7-nmenbered nonocyclic ring systemoptionally
In a yet another embodiment R® is CH(CH3;),, CH,C(CHa)3, CH(CH3)CH,CHs,
CH(CH3)CH(CHs), or CH(CH;)(CH,)4CH.

In a further embodiment of the invention X and Z each independently represent a C1-g, or

Ci-4, or Cy-; alkylene group optionally substituted (e.g. none, one, two or three
substituents) independently selected from halogen (e.g. fluorine, chlorine, bromine or
iodine), trifluoromethyl, amino, (di)-Cy-, or C1-4, or Cj-5 alkylamino (e.g. methylamino,
ethylamino, dimethylamino or diethylamino), (di)-Cj-g, or Cy-4, or C1-o
alkylaminocarbonyl (e.g. methylaminocarbonyl, ethylaminocarbonyl,
dimethylaminocarbonyl or diethylaminocarbonyl), C;-g, or C}-4, or Ci-2

alkylcarbonylamino (e.g. methylcarbonylamino or ethylcarbonylamino), sulphonamido or



| east one ring heteroatom (e.g. one, two, three or
four ring heteroatons i ndependently) selected from
worisoger; oxygen and sul phur, the nonocyclic PCTGB2007/004859
systemitself being optionally substituted by hal ogen
(e.g. fluorine, chlorine, brggine or iodine),
trifluoronethyl, hydroxy, 1S(OtR22, -NHC(O R23 or
Cl-6, or Cl-4, or Cl-2 alkoxy. 15 Exanples of
saturated or unsaturated 3- to 12-nenbered ring
d@;ﬁqr@naﬁ Gihator fay, dkylamdsulphdriyt (e grayethglamixsaiphbid or
ﬁ yclic (eﬁ? bicyclic or tricyclic) in which't
et ﬁ%}g@fssulﬁ%w imgthy imingulphedyl oritthrlemomalhonyir e (| n
any conbi nati on) of cyclopropyl, cyclobutyl,
cycl opentyl, cycl ohexyl, cycloheptyl adanantyl,
InBh&¥ cl enyl . 20 cycl ohexenyl,
phen@bg&lgi/eﬁtr c%{[ Fbgfér?gl:lts al‘g?{pseéri @:gltrlﬁ/g%u i perazi nyl
5 nmor phol i nyl,  thionorpholinyl,
dlazablcyclo[Z 2. 1] hept - 2-yl, naphthyl, benzofuranyl,
In geotberrambagjment Hos Fox@THH); o @R, i Inyl furthetazdodiment E is
C}gcﬁgdlhydrobenzofuranyl , - tetrahydropyranyl, _
pyrazol yl, pyrazinyl, thiazolidinyl, |ndanyl, t hi enyl,
|soxazolyl pyridazinyl, thiadiazolyl, pyrrolyl,
fu thlazolyl |ndonI i m dazol yl, pyrimdinyl,
In?ﬁ“@%ﬂ?#ﬁ?@@? kis§.azol yl, tetrazolyl and
10 pyri di nyl . Exanples of saturated or unsaturated 4- to
7-menber ed nonocyclic ring systens that nmay be used
In prptherdetodahats of yHe, inegntibn RENDMh.is YR EXTH, or Cf ).
pyrrolidinyl, piperazinyl, nnrphollnyl, f ur any
t hi enyl, pyrrolyl phenyl, oxazo
In 4 fidiltér O0k P [ ¢B200/1 004859
13 1, 3, 46%12{5?2&2({3?13%%3@03 115%12‘9 % %TI%EZB %3‘1 e o).
pyrazolyl t hi azol yl, trlazolyl t hi adi azol yl

pyr.i din pyrlnldlnyl pyra2|nyl and tetrazolyl In
15 In %t@ﬁﬁﬁ‘éﬁ)mﬂt oA rﬂpr@emtmé?htg adkylemd grouppr esent s

hydr ogen, or a saturated or unsaturated 5 5- or
6-menbered ring systemoptionally conprising at |east

In & EnbddRBe e @gﬁ,%mté%g%og&p ;Of two ring heteroatoms

i ndependent |y rom |trogen and oxygen, the
ring systen1be|ng optional ly substituted by hal ogen
i .chl orine, brom ne or iodine),
Ine&‘lgfu%¢8%€Fﬁyl pis i g1 ar boxyl, hydroxyl, nitro,
20 -S(O)rRIs -NR168(O)5R17 C(O)NR 18R 19, NHC( O R20,
- or C1-4, or C1-2 alkyl, C1-6, or C1-4, or C
In Siﬂlzanath@bwbodlmnt:p apd qawe thet bothr0 @112 al kyl car bonyl ,
Cl-6, or Cl-4, or Cl1-2 al koxycarbonyl or a saturated
or unsaturated 4-, 5-, 6- or 7-menbered nonocyclic

Inarﬁuﬁbelsgtﬁbcﬁlmmemgp@ﬂ@hlakmrl sing at |east one ring
het eroatom (e.g. one, two, three or four ring

het er oat ons) i ndependently

25 In an embodiment of the invention, Y represents a bond, oxygen, CH» or NR9.

In a further embodiment of the invention R8 represents hydrogen or Cj-g, or Cy-4, or Cy-

alkyl.

. . . 9
30 Inan embodiment of the invention R” represents hydrogen or Ci-6, or Cy=4, or Cy-5 alkyl.
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sel ected fromnitrogen, oxygen and sul phur, the

nmonocyclic ring systemitself being optionally
wagadpsrioet ed by hal ogen (e.g. fluorine, chloriP&l/GB2007/004859

brom ne or iodine), 15 trifluoronethyl, hydroxyl,

-NR21 S(OtR22, -NHC(O R23 or,,Cl-6, or Cl-4, or C 1-2

al koxy. In another enbodi msntl,2 R10 represents

hydrogen, or a saturated or unsaturated 5- or 6-
menbered ring systemoptionally conprising at |east
one ring heteroatom (e.g. one or two 20 ring

dent | el ect ed t d
L R B B 1 it oA Pl e o
I
ey DR O i‘i%ﬁé' " Boll, Tyt gapermbered) ring

syﬁﬁemqpﬂon@(y@mﬁiir&mg- dﬂﬂﬁeﬁﬁél@) rﬁ@lhe?erozgoiﬁl @)gNgné 3o lt%ree or four ring

he‘gi’y@ lnéejien%egtil}f]}ée Cﬁd;‘?é%gll&rggl%wvgemmm chd rifilg system
el RO 1 8 B E RS AL R R BT i

menber ed nonocycli ¢ ring tem opti onar

trifltiofog@tHyl, @yend, |caﬂ>ogytlg,ﬁ|g@;,omnge -0 R?ﬁel\ﬁ{m?@@ﬁmg

het er oat ons i ndepencfent sel ecte r’om ni en;’

th t
C(?é?qﬁg opfn NAORT, G R AL RS QY ETT o 82 bk,
2008/ 075025 PCT/ (3B2007/.004859 14
“1 Jﬁl 8?:1 e @Qg,@ﬁwicagpoqyﬁoq Ine)°r G aBm, PF Gororasygarbonyl and a saturated
or Hﬁﬁﬁﬁét)éd 4 @R2?1 o§%g1%b%g g}}_ﬁéi;#c%s v gtgméé)giﬁgéﬂyccoﬁp%ising at

koxy. urther e

leaﬁwhea g@hetcm)atanﬁ(atgu o, @elo Qhred B8 &t r e te?oatOhs @nde?endently)
1ma( gre {r %@S stem opt| onal | y conprising one
se ?@ R’é]t‘lé B ALY §eRdRA shlaaw: lif mewsicxeliedng mmnmtsaiﬂgmg

t | |
°p§ﬂ‘%§? Stred by R g Eﬂﬁgl‘l’?ee R eRPrsha dipgiae).

iDoDO & { 2 b
R s (W et g T

-NHC(O)RZO Cl 4 or Cl-2 alkyl, Cl-4 or C 1-2 al koxy,
-2 al kyl carbonyl or C 1-4 or C 1-2

EX%%PIJ%]BW@ %“ﬁgi [or ugggityrpted 3std 13- mﬁmbemdmrgrﬂyswmh&t maRldd used,
Wh[(ﬁgfl § f S tl.-lra at ur.ate 5-

- rrerrbré&ég 19I % 1%‘3; 1@(3 pkfl?y 8I°F 1Cé’8 Hp THHeh g wo or
motfr rmgwrcv fusgd hetledoaieorandrd @mra&m @Gﬂibﬁﬁétloﬁ)% Eﬁ)ﬂr({@? %clobutyl
c cn| t r @gd x%/)j%ia the ri ng{ stem bei'ng 0 |

yel ’tcé’f: )98 ohepiyl, adanganityl, 1%(@50{/23&!1]5@9?’11 cyt®pentenyl,
cyclohexenyl, phenyl, pyrrolidinyl, piperidinyl, piperazinyl, morpholinyl,
thiomorpholinyl, diazabicyclo[2.2.1]hept-2-y1, naphthyl, benzofuranyl, benzothienyl,
benzodioxolyl, quinolinyl, oxazolyl, 2,3-dihydrobenzofuranyl, tetrahydropyranyl,
pyrazolyl, pyrazinyl, thiazolidinyl, indanyl, thienyl, isoxazolyl, pyridazinyl,
thiadiazolyl, pyrrolyl, furanyl, thiazolyl, indolyl, imidazolyl, pyrimidinyl,
benzimidazolyl, triazolyl, tetrazolyl and pyridinyl.

Examples of saturated or unsaturated 4- to 7-membered monocyclic ring systems that may
be used include cyclobutyl, cyclopentyl, cyclohexyl, pyrrolidinyl, piperazinyl,
morpholinyl, furanyl, thienyl, pyrrolyl, phenyl, oxazolyl, 1,2,4-oxadiazolyl,
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In a further enbodi ment of the invention R15, R16,
R17, R18, R19, R20, R21, R22 and R23 each
w0 paspedent | y represent hydrogen or C 1-6, orPC/GB2007/004859
or C1-2 alkyl. In another enbodi ment of the invention
r, sand t are all 2. 20 In 3 further enbodi nrent R6
is agroup -(X)p-Y-(2Z2)g-R10 V\hereln p and q are both
1, X and Z are, |ndependently, Cl-6 al kyl ene; R10 |s
o dr oge
L R R, SR R, Byiarolyl b ity thiaciazoly!,

: and

pyerdm;d; peamidRylj pydz@yDupd -téaRty- (Z) - R wherein: p
and g are both 0; Y is a bond and R1O is a saturated

or unsaturated 3- to 12-nmenmbered ring system
npri si.ng aori ng het eroatom sel ected from
In(r%'lat rog gﬁny“é@ﬁ\&ﬂn‘éﬁﬁ*&%ﬁ pHEPresantehydregens isa saturatediongnsaturated
B [ tltutedb hal ogen, trifluoronethyl,
5-9Pk! rﬁ&ﬁtérx g? Y apPes? ¥1Y\?@n@ §I8E @Yisastone ring heteroatom (e.g. one

cyano, car

or P@Gk@&@&ﬁa&ﬂﬂ@ﬁﬁe ela@entg() @%é%g%é grotﬁ\lﬁtrg) g%{ a?dsc}%r 5% the ring

NR18R19, - N
Syﬁ%@eg}g@gt@gﬂwsutu@ﬂ by haldgenryecar iﬂumyie cloineg deiﬁlﬂ& 8fliodine),
t@ gﬁﬁj&rated 4- to 7-nmenbered nonoc cllcglng
Ryep gtcyﬂ)‘%f’alcf‘r)ff’oéﬁdnb‘x‘drgfﬁsﬂgnlﬁp, I-%(@;R OneNRi F§(O).R ",

het engafgom sel ect,gd from nitrogen, oxygen and
COMNBhUR dhﬁfécf@ﬂ\?ocy@u@ or g, siyGi-galkiyt, sg#.fé-, Betng, or Cl-z alkoxy,
o %{?tdl %Qal I y@l?%gshijlgjiéal}t: utlezzd byl—j?g?l ogen, trifluoronethy

1 r OX¥, OF . C

R15, R16, Rl7, RIS, 031% kgo %W%%‘é’@y@%&%&”mﬂmd
or ppsalpeiad dntdhyo- roeﬁfm&abéred hodoOREO ridE s ngstém(i)pﬁbﬁélggh comglsmg at

In a further e di ment

leagt’ on% rﬁféq;éeﬁoayolp% & %t%épr@p /Y fqyr Amg hqtemaéom@tmd@endéntly
seleaeafrom(hﬁ@glﬂ afyehid | bbﬁ 2 ug]?] o%gclf)c m?g;s;%% Etlse?tdbemg

menbe

red ri ng s
Optt'ﬁf@ﬁlﬁ ﬁ%‘?{s}'ﬂfmted:bﬁéh@h@qmélg, flachdmes nhlxohne bromlne or iodine),
2. 1] hept 21 pyrrgl idinyl i peridinyl,
mfﬁlo %P g&’ﬁwyd ro%5k Rt i Mm(m)aff ry IC1€y, or Ci-4, or
di azabi cycl o[ 2. 2. 1]hept 2-yl) optionally conprising a
Crriaigpxiet er oat om sel ect ed from nitrogen, oxygen and

sul phur, the ring system being optionally substituted

by haI ogen trifluoronethyl, cyano, carboxyl, R, Cl-6
-NR 16 S(O)SR 17,

hydr agy, S(O)rR 15,
m ‘%T@ RNFHP@%U[S@Y@O%GH alrlacaiuratél ar énsaturated 5- or 6-
me%kgrgl hear bo 641:5[( -6 al koxycarbonyl; R's, R16, R17,
g{n[gﬁgon RUDEEES A tRast ang rn@r&m@ematnm (e g one or two
rlngﬂyeiéx@@l@ﬁlsQﬁde?&nc@nﬁ&j‘é@lecte@l@oxﬁyﬂfb%)r escré ﬁ{;fg%'ghglze ring system being

nbodi nent of the ihvention
Optlfﬂal%ﬂ@éﬁi@tﬁd(bﬂ hal@gen (&g, fl@rineQehlorine, bromlne or lodlne)

trifluoromethyl, cyano, carboxy, hydroxy, nitro, -S(O)rR , -NR S(O)SR ,-

1819 20
C(ONR" 'R, -NHC(O)R™", C}~4 or C1-2 alkyl, Cy-4 or Cy- alkoxy, C;-4 or

C1-2 alkylcarbonyl, C-4 or Cy-9 alkoxycarbonyl or a saturated or unsaturated 5-or 6-

membered monocyclic ring system optionally comprising at least one ring heteroatom (e.g.
one or two ring heteroatoms independently) selected from nitrogen, oxygen and sulphur,

the monocyclic ring system itself being optionally substituted by halogen (e.g. fluorine,
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20 10-, 11-, 12-, 13- or 1l4-nmenbered) aromatic or

heteroaromatic ring systemoptionally substituted by
whaloegei2g e. g. fluorine, chlorine, brom ne or POUGB)07/004859

trifluoronethyl, hydroxyl, carboxyl, Cl-6, or Cl-4,

or Cl-2 alkyl (optionally subgtituted by -NR24R25

Cl-6, or Cl-4, or Cl-2 allcoxY (optionally substituted

by "NRR6R27 ), C 1-6, or C1 -4, or C1-2

: . 8R29, C 1-6, or C 1-45,,0r C,] -2

Chgrg%bé%?‘gg%@iy}é’ﬁ%n%‘g,z “"@%ﬁmﬂlﬁt&%r hydrozy, R4 S(OIRCA- NHC(O)RS o

al sul phonyl am no, phenyl sul phonyl am no, - C(O NHR30,
Cr @gﬁﬁ%ﬂfﬁﬁys, or CO-4, or C0-2 al kyl-R34, or phenyl

or 5- to 6-nmenbered heteroaromatic ring (each of

which is optionally substituted by hal ogen such as
WD 2008/ 075025

I ' [ ,_brom ne or iodine,
In ééﬁr&?ﬁ (%rzg %9?@%@%@&2“@ ri%ref‘?’itsfnlvyl%‘?&ﬁl?e@wasqturhged ooXydatur@ed 5- or 6-
en -2 al.kyl, C1-6, or. C1-4, or C
melntere g sybichn offortiid tmBliiNe o bt heferapoms ndependently

1-2 al koxy or
selggied Gom nifrogerbaklidxyead 1 rit@sybfni' ~
(egeﬂ]forn ar gjrl‘rati cbri ng 5 systgér# the@?fﬁg{%snflsl?’glr%smuted by halogen
' 'orrp|r§ 1 ses, Oy PRt pRiodmey niriflupndethyln galbek gl dgtay],
-/ endghé fec frigmiei tr ogen, ,gxygen and
S(ggﬁﬁhupﬁﬁﬂ %‘fﬁ)gﬁ v, éfq%\%{ sBbstiN (Q)Rizg, R{-4 ar€PFL8lRHL SCj-4 or
c,an o(g(té,i %gal |y substituted 5- to 6-nmenbered
IR EPSaldivhei €1-e phgloatioayt on |- onBy stk caBod 1 0 4
ring heteroatons i ndependently selected from nitrogen,
oxygen and sul phur. 10 Exanples of 6- to 14-nenbered
In 24 ' het er ogt@matic ring systens that nmay be
B n{l;sg%h%ﬁﬁq@ﬁo : ffmbI _ n’i?ﬁ%?é?ﬁ] Ptfifégilp@r g oytutatal dremgaturated 5- or
6-miRkheEdd n | in ich the two or nore rings
are fused, ylsfﬁ:gri %%n%lwec%?prh%‘?%o?q ¥ tEeyringdietaroatoine depéndently
selepR@Mm nft ridi.nyl ri dazi nyl , .
pyrim d?né’%@ﬁ %&r %’%g%ﬂ t?lg il,né ,S%S-t% ibsipigpfionally substituted by C -4 or

Cy- Ll azinyl, azepinyl, is oxepinyl, thiepinyl,
I%ﬁ%gg%a?&%@izof uranyl, isobenzofuranyl,
benzot hi ophenyl, indolyl, isoindolyl, benzimdazolyl,

i ndazol yl, benzi soxazol yl, benzoxazol yl,

In a ez teRidaRherk of the ifiLAQL RV Ip 161 SomUiBOLinyhe o1 2o
qui nazol i nyl, auﬁhﬁé% ,B%)}?R artt dﬁbeﬁ%of%r aﬁyla.R , R and R*
ens i nclude phenyl and napht hyl .

cachih&é | 3
“20 %%ﬁ%ﬂegl’%s%g%ﬁp%@%bﬁéﬁ et.@r §arpathyli c rings
include pyridinyl, triazolyl and tetrazolyl. In an
enbodi nrent of the invention, R7 represents a 5- to

In anpthewentbedizgera pbilmtinentbn 1, s and t are all 2.

In a further embodiment RS is a group ~(X)p-Y-(Z)¢-R'® wherein: p and q are both 1; X and
Z are, independently, C;- alkylene; R is as defined above (for example it is hydrogen); Y
is NR’; and R? is C.4 alkyl. |

In a still further embodiment R® is 4 group —(X),-Y-(Z)¢-R'® wherein: pand q are both 0; Y
. 10, ’
isabondand R is a saturated or unsaturated 3- to 12-membered ring system optionally

comprising a ring heteroatom selected from nitrogen, oxygen and sulphur, the ring system

being optionally substituted by halogen, trifluoromethyl, Cyano, carboxyl, hydroxy
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het eroaromatic ring systemoptionally substituted by
hal ogen (e.g. fluorine, chlorine, 25 brom ne or

wo o@sex2strifl uoromet hyl, hydroxyl, carboxyl , PC/GB4007/004859
or C1 -2 alkyl (optionally substituted by -NR 24R25
), C1 -4, or C1 -2 alkoxyj{optionally substituted by
-NR 26R27) C 1-4, or C 1-2 al koxycarbonyl, -NR28R29, C
1-4, or C 1-2 al kyl carbonylam no, C 1-4, or Cl-2

al kgl sul ghonyl am no henyb bani no, ., - C(O NHR30
SN SOBRA o OB S Rl RN piteing RIS} 7 ke

6- menbered heteroaromatic ring. WO 2008/ 075025
C-AINyICBPOOT 004885@xydarbonyl ana sHerateskisomsaraisted 4Rpo 7-membered

represents a 6- to 10-nmenbered aromatic ring s st‘lem
mongaEAlisSing st tionply emapiSngaileast Pug Heg b%ﬁefgﬁ@gbfre Gridgftom

.. (eqg an e f DD ot ; :

i, S0 Py 005 B RGBS it
subsﬁi%g% )b(\g ﬁ?lo &P Wi@%r?&&t?yhfﬁ?&ﬁ% ' NE EL%R? ol’qupt HEKO?R or

arboxy or Cl-2 al ionally

subst i edlé 7at18 ga%t, 20ng?1l ¢,28. a3 {. -
Cl‘@%&?@”)ﬁ# é%_ﬁélo’?ﬁm- ’ﬁ‘ koXy ’?{optalngakal %Chslﬁg?@teflﬁ%ﬂg(}ep resent

by at | east one, e.g._one gr. two, -NR 26R27), Cl-4, or
hyd@gmzoapm@@d'r%lrryﬁ,andme?gﬂzg C1-4, or C1-2

al kyl car bonylam no, C 1-4, or C 1-2

al kyl sul phonyl am no, phenyl sul phonyl an no,
In a TR NGRR Qimerns®2 NHRBBup COXf- PHZ SR 2 vleteth: R g @b @0t 0; Y is 2

and 10 a 5- to 6-nenbered heteroaromatic ring. In yet
bon@Bgl REP ierhedhmat unffurked 8- 6 13-mekiberminy setcar @uat dsc

or heteroaromatic ring system (such as phen

| ! . g
cyclobbgpl Iclyclzlauemyﬁit;dyvl!ohqo*tylpyddmnarxﬂﬁflnbibyclu[@smb]htpwﬁmmobcimyl,
optiaonally  substitute one, of. re. on t Y

pipgrishind. Gipcraziny> 419 lpgle%%mi)fr?&aﬁ@ﬂ%éﬁﬁ(zeeﬁgﬁé‘ﬂ@@@e@gi% 2-y1)

i ﬁ@s?ﬂg ) Q8ect&d O diRogdR! 8XgRE afd sulphur, the
Opt{o;o’%?pngf}%x tri {ﬁgggﬁtgdﬁ%ﬂ hecdr o>§y| . : c%lr bg}f%/gle, C1-4p
ringadylstein baoipg bptiaally ssbatistied ot balogsn, trifRmuemethyl, gyang, carboxyl,

al koxy (optionaldy sypstituteg Ry -NR26R2po Cl-4
hydadkoxHEBFHOMNR  SKERBR2IIC(ONR & ky DNEHEDRY | -dni-eidlkyles -

4 al kyl sul phonyl am no, -C(O NHR30 or -S02NHR33; gnd o 20
C1-5akoxiR20;-¢ Ry IcaRidbyl 6328y-¢ memborarﬁ;d{%B ae,, R ,R " andR

i ndependent |y, hydrogen or C1_6 alkyl. 20 In a further
cach TRRPEATRRALY (e RhEHRIdgeh DY €td ARy PaRYE sitks @e doyRound

of formula (I') wherein R7 is thienyl optionally

substituted by hal ogen (such as chloro); or R7 is

phenyl optionally substituited by hal ogen (such as
In Mrenbcdimentfdf tor imyentioh R4 mplegénts 8 Geto Homambened X3-, 61 74 8-, 9-,

al koxy (such as nethoxy or ethoxy), hydroxy, cyang

10-C02H1 4, 1phemiyi-membered) aromatic or heteroaromatic ring syster)rll optionally

substituted by halogen (e.g. fluorine, chlorine, bromine or iodine), trifluoromethyl,

. . 2425
hydroxyl, carboxyl, Cj-g, or Cy-4, or C}-3 alkyl (optionally substituted by -NR™ R ),

. 2627
C1-6, or C1-4, or C1-5 alkoxy (optionally substituted by -NR™ " R™), Ci-¢, or C1-4, Or

C~ alkoxycarbonyl, -NR28R29, Cji-6, or C1-4, or Cq-2 alkylcarbonylamino, Cj-g, Or

. 30 33
C{-4, or C{-y alkylsulphonylamino, phenylsulphonylamino, -C(O)NHR™ ", -SOoNHR™",
Co-6, or Cg-4, or Cp-2 alkyl—R34, or phenyl or 5- to 6-membered heteroaromatic ring (each

of which is optionally substituted by halogen such as fluorine, chlorine, bromine or iodine,
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In a still further enbodinment R7 is phenyl optionally
substituted by (for exanple unsubstituted or

wagadpsorioet ed by one, two of three of the same PET/GB2007/004859
di fferent) hal ogen (such as fluoro or chloro), Cl.4
al kyl (such as nethyl), hydragy, cyano or Cl.4 al koxy.
WO 2008/ 075025 PCT/ GB2007/004859 18 In an enbodi nment

of the invention R24, R25, R26, R27, R28 and R29 each
triflneepRAde N o fIERF esent- hydragen or Cl1-6, or Cl-4, or
Cl- 2 al Kyl .illrfxglh%lﬁ%ﬁgli%a’eggﬁé‘gﬁ’lt 16> P¥ CtaeoreCj-s alkoxy or
_N@Pg36han one group -NR 24R25, the groups may be the
R . ay.
same &, or different from one another. Simlar
comments apply if there is nore than one group
-NR26R27. 5 In a further enbodi nent of the invention
WESR l eprsRo L : 1-6,,0r C1-4, or Cl-2
al kyl ;%%phenyl : 89%{%,{&%%%%%1?%@ g'r tociﬁ'@embwﬁ heteragromatic ring
sygibreyhb riap sPREEYLpriods. fn 4 al kyl.ene- NR 31R32
dae;d ei ther R31 angnR???%gegg%rgf) lrelgéﬁlgr%gtgn 1i3e heteroatonst
indepeirdegtn selsctéd froy niRbeda. dz L2 alkyl . op R31 4
and R32 toget her vvithgthex}%e?%{c}%é{rl%p%'froﬁninﬁa%ilﬁﬁS‘thﬁ@ﬁ}lemlnR
repigsgntsjap oativmatlyestbithited 3- 4)‘6—%11@)‘ sat.ur.at e .
Corﬂg{is%r gr%%(lgutc ring optionally coﬁ{)@{%ﬁﬁ‘g&g %? flﬂ%rtg‘ﬂ”ﬁ%
&F 08tb S Er8e fetsidatams inderengdenilyaseitcasiygR ntkiphn Ay gen and
sulpet i di nyl, pyrrolidinyl, piperidinyl, piperazinyl o?
nmor pholinyl. In an enbodi nent of the invention R33
represents hydrogen; Cl-6, or Cl-4, or Cl-2 alkyl; 15
Ex: 0-6, or CO-4, or CO-2 alkyl (e.g. phenyl or
B %)5 &%&4 E¥rgbesed Eomatig px heterioatondtis 7RaSy stags eidk B&¥ be used
whieB Tnayrie S a'fd‘bﬂﬂb%%%ﬁ I resent.. hydrogen or ’
moCL: 6, or 01-2, or 1-2‘g%|b¥°ycr%ﬁg%‘§?w¥ﬁlbc)%8f?&%b@Weqor
OfRi 1% Arfelused; insdude eeomntave Ghiaah cbBiaféd o@tph@ﬂé}i e, hthyl
pyridftym r‘dtfazhgl(s' n’{t&er‘fd saturated heterocyclic Ti rPg ’
opt iho Al y dn%‘;rHra S Py aFiRRe r1.3.5ridazingt di2ohtrinzinyl, azepinyl,
oxepialk chieginfyi, oimdenyil) eaedrang 0 h ,as azet.i di ny] ,.
isoiﬁ%or roli di.nyl, fyo pi per i digﬁyﬂ ?%g[gl%é’?%%%w el?ﬁ‘)%“olgllen%q» indolyl,
x 361h &ep.ﬁgfl(c_iazp Laenyl, éwhaisizaeolyl, Genk&ieazbRY,ehdrz8fhiazolyl, .
quirsBifyl, SR RERIM .ated.. 5- .or 6-nemnbered ’
nito ACI ﬁ?tﬁ%‘z?#%d qinqalinyl and, dibsarefirangly Reaferred ring
Systggps ingeide iphenyiiahd egginhydt ons such as hydantoin. 25 In a
further enbodi ment of the invention R35 and R36 each

i ndependently represent hydrogen or Cl-6, or Cl-4, or

E -
xafiple’ oAb kiyl6 m%b@&@@(e%éa?&ﬁatﬁ%%g%%c 8 e/}%%‘r n?ygl, triazolyl and

tetrazolyl.

. . . 7
In an embodiment of the invention, R~ represents a 5- to 10-membered aromatic or
heteroaromatic ring system optionally substituted by halogen (e.g. fluorine, chlorine

bromine or iodine), trifluoromethyl, hydroxyl, carboxyl, Cj-4, or Cj-y alky! (optionally

. 24_25
substituted by -NR“"R™), C1-4, or Cy-5 alkoxy (optionally substituted by -NR26R27)

) 2829
Ci-4, or Cy-; alkoxycarbonyl, -NR“°R > Cr-4,0r Cy-p alkylcarbonylamino, Ci-4, or
C1-2 alkylsulphonylamino, phenylsulphonylamino, -C(O)NHR3O, -SOzNHR33 Cp-4 or

34
Co-2 alkyl-R™", phenyl or a 5- to 6-membered heteroaromatic ring.
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. . . . t he
19 In an enbodi ment of the invention (subject to
prgovi so hereinbefore defined), R44 R4.3 Ar is g((n) I;I(gs/?)04859
wa2008/005025 1 (for exanple 0); 5 each of R2, RSPCO Bor /
R4 and RS represents hydrogen; A represents ( ) o
CH2 (for exanple Ais C(O); 1D represents oxygené m
1; R6 represents CL.6 alkyl; to R7 represents a 6-

: . . iy
-menbered aromatic ring system optiona _
ggbstituted by one or nore hal ogen atons (the ring

is, for exanple, phenyl; and R7 is, for
o éﬁ%ﬁ?g‘lm%%lgodﬁmmbg? rapuesedts plee iy L )-mdnibeded 4tbiEE ting system

i nvention provides a ¢

[ t
ungllfﬁ%gg*%]gfp%igﬁalg’agli%wdim:onAror niore (egonk, 43, thr& QHQub'N
Dstitdntslin@$hd 5510 é:rs 1 l20 Dis Oor NH _Abls .
SuC?(IO) ;n Rﬁl pgg &IQE{ gﬁ:g’ceg' o gzgg‘?n (§yed flveane, ciiorine, bromine or
TodROPHITRREMAT TR OREERY, C1-4, or €13 alkyl (optionally substituted

by at least one, e.g. one or two, -NR24R25), C1-4, or C~; alkoxy (optionally substituted

by at least one, e.g. one or two, -NR26R27), Ci-4, 0r Cy- alkoxycarbonyl, -NR28R29,

Ci-4, or C1- alkylcarbonylamino, Ci-4,0r Ci~ alkylsulphonylamino,

phenylsulphonylamino, -C(ONHR™, -SO,NHR*, C-y or Co-y alkyl-R>*, pheny] and

a 5- to 6-membered heteroaromatic ring,

In yet another embodiment, R is a 6- to 10-membered aromatic or heteroaromatic ring
system (such as phenyl, thienyl, pyridinyl or pyrimidinyl) unsubstituted or optionally
substituted by one or more (eg one, two, three or four) substituents independently selected
from halogen (e.g. fluorine, chlorine, bromine or iodine), trifluoromethy], hydroxyl,
carboxyl, Ci-4 alkyl (optionally substituted by -NR*R%), C}-, alkoxy (optionally
substituted by —NR26R27), Ci-4 alkoxycarbonyl, -NR28R29, Ci~ alkylcarbonylamino, Ci-
+ alkylsulphonylamino, -C(O)NHR* or -SO,NHR¥; and R* R¥, R% RY R R R
and R* are, independently, hydrogen or C 1-6 alkyl.

In a further embodiment the present invention provides a compound of formula (I) wherein
R’is thienyl optionally substituted by halogen (such as chloro); or R7 is phenyl optionally
substituited by halogen (such as chloro or fluoro), C;., alkyl (such as methyl), C,_, alkoxy
(such as methoxy or ethoxy), hydroxy, cyano, CO,H or phenyl.

In a still further embodiment R is phenyl optionally substituted by (for example
unsubstituted or substituted by one, two of three of the same or different) halogen (such as

fluoro or chloro), C,.4 alkyl (such as methyl), hydroxy, cyano or C 4 alkoxy.,
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20 Eis CH2CH2; R6 is cyclopentyl, cyclohexyl,
4, 4-di fl uorocycl ohexyl, cycl oheptyl, or an a- or
wda 3obnaeehed C3_ 12 al kyl (for exanpl e CH( CH3) PCT/GB2007/004859
CH2C(CH3) 3, CH(CH3) CH2CH3, CH(CH3)CH(CH3)2 or
CH(CH3) (CH2)4CH3); 5 R7 is ttgenyl optionally
substituted by hal ogen (such as chloro); or R7 is
phenyl optionally substituted by hal ogen (such as

chl oro,.or fl.uoro Cl &4al Ryl _26syzh_as byl .ClL 4
In & Qaesmpwh il ea@)vmﬁ'?a&y» r »&t hokyy R hf}g‘f gxye%?;h leiemelenﬂy
or a _pharmaceutically acceptable salt thereof. to The i
rePFSSERY wagqg@ﬁpbﬁ 1795 S1-opt Gnakliyl slisaquld be vadesstood thaif there is
further aspect ¢f 4she invention the ring systemis
mormibapend groupdNBr Ronthe groumimautrsthe sarhe ds, oAdETerdra fifoen, one
phar maceutically acceptable salt is, for exarr?A ; an
ancdlesrd Sadlidint doatingad AppSuiFhhas iPmofWHAD6HY QbiFIaNR Q? .
exanpl e a nonohydrochl ori de or a di hydrochl ori de),
hydr obrom de (for 15 exanple a nonohydrobrom de or a
di hydrobrom de), trifluoro tate (for exanple a
In grimidret ernbodimentafdhaingentionsR di represdntsiloydvagest & e),,0r Ci-4, or
sul phat e, phosphate, acetate, funmarate, nualeate,

Cy-hailltylaphenyl-Wpt @oL CoGl bF @58 allsy (. heny D GehR; @r Cq-g or Cy-
oxal at e, net hanesul phonate, p- toluenesul phonate,

4 allkglﬁ:ﬁéml &~ hengapsril Qﬁ@ﬁéigach%&bl%@&%ﬁlﬂ? I?é}ﬂ'@steﬁtn lé)tfderogen or Cy-

mal onat e, xi nafoate, ascorbate, oleate, "nicoti

6> Oﬁf‘flg% ?g@%t aglf?’la&j Ieﬁta ’F 1{’3@;}(3'4@%% % V\%Jtly‘%xg :11{%%0%’?% !ﬁfolnia & \%ltli%h they are

aspartate
to Bt 5 : ‘s
R LA 1 5RE s oy 0 fonny comprising o
furthepting bé¢tervatont seléctad framinitregendhd Sxggenfsoolatedzetidinyl, pyrrolidinyl,
. ed@syl ate Zgietlhane- 1,12-ﬂi sul fonate or ethane- 1

pipedinyh gipcrazinyl of mombflghat e), i set hi onate (2-

hydr oxyet hyl sul fonate), 2-nesityl enesul phonat e,

2- napht hal enesul phonat e,, D-mandel ate, L-nmandel at e,

In dh Enidihber P HeNzear Al N QB SontsCHyIRGTERAL €104, oPENZ08E €4-, alkyl;
In anot her aspect of 25 the invention the

PR P 1 |16y g OB BRI

t, or a no- nmpl es

NR&%TJTJ%%%% ;?%“;éggﬁfﬁ% {ntependgnly represe Y ATOSER Ab it 16: 8¢ C1-4:

-yl gaﬁﬁty %/?g%/nrggaggh l) - 3- ;%tg phenet hoxypr opanam de;

or (j-g ether with the nitrogen atom to which they are attached

-fo i do-4- hydr ox enet hyl.am no) et hyl )-3- .. .
for S O A P B A R B Qbp B 52 iprising a urther ring
hetécdioRRARTI0BAB 28 rogen and oxygen such as azetidinyl, pyrrolidinyl,
piperidinyl, piperazinyl or morpholinyl.

In another embodiment of the invention R34 represents a saturated, 5- or 6-membered

nitrogen-containing ring, e.g. a ring containing one or two ring nitrogen atoms such as

hydantoin.

. . . 6 .
In a further embodiment of the invention R?'5 and R3 each independently represent

hydrogen or Ci-g, or C1-4, or Cy- alkyl.



10

15

20

21
N-cycl ohexyl - N-[ 2- ({2-[ 4- hydr oxy- 3- (hydr oxynet hyl ) phen
w@ kdosoispk3 ani no) et hyl ] - N3- ( 2- PCT/GB2007/004859
phenyl et hyl ) - (3-al ani nam de; N-cycl ohexyl -N-(2-{
[ 2- (8- hydroxy- 2-oxo-1, 2-di hy@r oqui nol i n-5-yl)ethyl]am
no} ethyl)- N3-(2-phenylethyl)-o-al ani nam de; 5
N3-[ 2- (3-chl orophenyl ) et hyl ] - N-cycl ohexyl - N-[ 2- ({2-[ 3-
(fornylam no)-4- hydroxyphenyl ] ethyl}
am no) et hyl ] - (3-al ani nam de; N-cyc| ohexyl - N3-

In af 2mpBdiienbobibh énveniien fs;abj]ecn\to [the mlpzwp @EY(GFI&BFBFF dRfinFS)> 4-
hydr oxyphenyl ] ethyl] } amno) ethyl] - [3-al ani nam de;
N-cycl ohexyl - ({2 [ 3- (fornyl am no) - 4- hydr oxyphenyl

N3-[2-(3- 10

3- al ani nam de;

)et hyl ] - N-cycl ohexyl - N-[ 2- ({2-[ 4-

t hyl ) phenyl ] et hyl }

t nam de; N-cycl ohexyl -N3- [2-(3

-fluorophenyl)ethyll] -N-[2-({ 2- [4-hydroxy-3 -

(hydroxynet hyl ) phe@yl ]ethyl} am no)ethyl]-

j.i-al ani nam de; 5)
nk@ﬁ&rdh@%ﬁxampiezo {2 [ 4- hydr oxy- 3- (hydr oxynet hyl ) phen

SR AU KRt ) B r51 PoP R arRRRaRdoss. (5

-Chloro henethlamno N-cycl oh N-(2-(2-(8-hydrox
@xmgseﬁtsgl(O) o)r/ CH» (for) examp}/e A?s 8((%)), (2-(2-( y y
di hydroqui nol i n- 5-yl') et hyl am no) et hyl ) pr opanam de;

NP C5RIPEHEQNYSEYL( 3- f | uor ophenet hyl am no) - N- ( 2- ( 2- (8- hyd

dﬂ yj2-o0xo0-1,2 20
hydr oqui nol i n- 5- yl) et hyl am no) et hyl ) propanam de;

Dy 2 f
’\k {ég‘%‘sg%&f yoxo |, 2-di hydroqui nol i n-5-yl)ethyl]am

nI t tionally substituted by one
IQ {eﬁ)tr%%henyfi\q ﬁnfe]%xbeéed Efrgrr!]’iatrﬁ% ﬁ]n sys em optionally substituted by

TR @R $psteh {s2fck &Rarh henyl; and R’ is, for example,
Orl%%%afr%qgrﬁw}}“g%y-u Ig%r%sxyphenyl ] et ﬁle iP engm no) et hyI ]-

undiBstitAtep ipbegplipt hyl ) - (3- al ani nami de; 25
N- (2, 2-di met hyl propyl )-N-[2-({2-[4- hydroxy-3
(hydr oxynet hyl ) phenyl ] ethyl }
In ﬁfﬂrﬂﬁ) ehbydihrehBthé prasbariyvatiby byovidesal @iipoand diformula (1)
2-di met hyl propyl )-N-(2- {
WhFlZﬂI(S hydr oxy- 2- oxo- 1, 2- di hydr oqui nol i n-5 -
¥I )ethyl]am no } et hyI ) - N3- ( 2- phenyl et hyl ) -
- al ani nami de;
I\I3 [ 2- (3-chl orophenyl Jet byl ]-N- (2, 2- c4

[2-({2-[3-(fornyl am'_4 30 hydr ox
am no) et hyl ] - | B-ﬁlo g _de; HO

pishyl propyl ) - N-

0
HN HN\(H
0 O
kis 0;
mis 1;
Dis O or NH;
A is C(0);

R%, R%, R* and R’ are all hydrogen;
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N- (2, 2-di net hyl propyl )-N3- [2-(3

-fluorophenyl)ethyl]-N- [2-({ 2- [3 -(fornylam no)-4-
whyasoxipphenyl ] et hyl } am no) et hyl ] - ( 3- al ani namP@BEGBYD7/004859

2008/ 075025 PCT/ GB2007/ 004859 22

N- (2, 2-di et hyl propyl )-N-[2-2d 2-[ 3- (f or myl am no) - 4- hyd

roxyphenyl ] ethyl} am no)ethyl]-

N3-[ 2- ( 3- net hyl phenyl )ethyl ] - Ji-al ani nam de; N3-[2-(3
Elscjﬂzg[-]gphenyl ) ethyl] -N(2,2-dinethylpropyl)-N [2-({

s2- [4-hydroxy-3 - (hydroxyinethyl)phenyl]ethyl}
R’ dgsvielopentyly IC}’CIOb@r}’é,I “a‘frdtﬂilw@efcloﬁexyl cycloheptyl, or an a- or B- branched

e AR EANEAIN) Bl cets hpnsptennd LS lelcr,

or @R(OB) L, d&H03- al ani nani de;
Bl'(2 Zﬁ%%t hy)lgpropyl(ﬁ N-[2-({2-[4-hydroxy- 3

Q&hfiitﬁﬂ&sk%f@phl)br b gen (suc as chloro); or R” is phenyl optionally

sul%md?é)c?\@ l{:%(l)gl(egl\@uc[h s(ci'?ﬁorrrg Mu(?ro?r@/l leu]ch S mel[hyﬁ (% 1-4 alkoxy

(mmhhéﬁkﬁ@hﬁﬁyahetﬁwhﬁhbkﬁo@q@haethyIpropyl) N-(2- {
[ 2- (8- hydr oxy- 2- oxo-
or @ PhFERERICAISY awestaple)sa,kt Hf}qrqcﬁm no
}ethyl)-J33-al ani nam de; N-(2, 2-di net hyl propyl ) - N3-
[2-(3 -fluorophenyl) ethyl] -N-(2- { [2-(8
The hing systam Bf BX ml-dptlbﬂam}f subeitimepdi andlin B f8rthey b3ty the &ivieiGon the
- J3-al aninam d
nn&s}(sé?%-%qlﬁﬁ}t’%wtﬁa BW?OT\QI(dZ-S{‘bS[t@t?‘b hydr oxy- 2- oxo-
1, 2-di hydroqui nolin-5 yl)ethyl] am no }
et h%/I )-N3-[2-(3 -methyl phenyl)ethyl] -J3-al ani nami de;
A spable pharmaceutically acceptable salt is, for example, an acid addition salt such as a

hy&e\}lﬁ%m%[ § X%]Wi? ehgngngl?ytﬁ Xgﬂonc}e 031" aoci( I?yd%o&lonc@‘ cLydrcﬁarormde (for

exatl\}_h%leg :ﬁ%dﬁaﬁydt%ﬂﬂi&é or BdihPHOBRINTIL R MR RILRANFS L8mple 2

e
mOPQ'U(l@WWW%& 0133 dixeiiiziorpagethigi selphpte] phipspleaio.oretaienfugnarate,

mage% F%%t%fggrﬁtgtgf éluﬁie?&lﬁ%fgne%%g%}%wgaﬁﬁ’ %K{tltaéles%phonate p-

to hEereéﬂpﬂmdfep&yul@hat@)@nﬂe&sﬂbhmﬁm ethandsufphloaitg Onaldhate Skinafoate,
ascyﬁaa&t RippeaicAEnas: Fysoharpaia aéir@#y famaie. plycalats, &rﬂaaata Bdactate,
gl G0, UL e B, -, o

(napht}lelehgﬁll ;|5ad:rsulﬁ)n}ate or naphthalene 1- (sulfomc ac1d) -5- sulfonate) edlsylate

(et AR A Pt S e i S REPRe). iHhiGhate -
hydrﬂﬂydhﬂﬂﬂfon@t@ﬁ@%@ﬁtyﬂ%‘negLhﬁhd@é&"?llﬁghthﬁ‘f@h&nyt@ﬂaé@ﬁ)—irﬁ‘andelate,

formof a free base (in the
L-me3uglelstes ZJ%dlahlgmbeylzenpwlahmatet pisnamatp et bertzoatep le smatber aspect of

e FYSEADh B LRy R RN 1 R RsemBle Ry bl haapontor i

salt yl )et hyl am no) et hyl ) - 3-

Examples of compounds of formula (I) include:
N-Butyl-N-(2-(2-(8-hydroxy-2-oxo-1,2-dihydroquinolin-5-yl)ethylamino)ethyl)-3-
phenethoxypropanamide;
N-cyclohexyl-N-(2-(3-formamido-4-hydroxyphenethylamino)ethyl)-3-

(phenethylamino)propanamide;
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30 phenet hoxypr opanam de;
N- Cycl ohexyl - N- (2- ( 2- ( 8- hydr oxy- 2- oxo- 1, 2- di hydr oqui no
wO 20wsH73pR3 et hyl ai ni no) et hyl ) -3 - phenet hoxypr operaBR2@e/ 004859

WO 2008/ 075025 PCT/ GB2007/ 004859 23
3- (3- Cnl or ophenet hyl am no) - N2dycl oheptyl - N- (2- (2- (8- hy

dr oxy- 2- oxo- 1, 2-
roqui nol i n-5-yl) et hyl am no) et hyl ) pr opanam de;

di hy _
Nh‘gz%-W‘MB?ﬁ@ffw@mh@yd%wm&wnem%Aiﬁa}eﬁfyﬁ!;va_@_
2di)ﬂy%l?/§a%%&%%lln?wd§5yl ) et hyl am no) et hyl ) propanani de; 5

Hy Qyatghapy[238 5ty or SRS 02k B o iy
Né@@’é?ﬂﬁ%’ﬁdi-ﬁlﬁn@awmet hyl ami no) et hyl ) pr opanani de;

3 - i - - - -
VIRl IR, D o

ydionyphengilethol) ki b ] et hyl ) propanam de;
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N—(2,2-dimethylpropyl)-N-[Z—( {2-[4-hydroxy-3-
(hydroxymethyl)phenyl]ethyl}amino)ethyl]-N3-(2-phenylethy1)-B-alaninamide;
N—(2,2-dimethylpropyl)—N~(2~ {[2-(8-hydroxy-2-o0x0-1 ,2-dihydroquinolin-5-
yl)ethyl]amino}ethyl)-N3-(2-phenylethyl)-B-alaninamide;
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N—(2,2-dimethylpropyl)~N3-[2-(3-ﬂuorophenyl)ethyl]—N—[2—({2-[3-(f0rmy1amino)-4-
hydroxyphenyl]ethyl}amino)ethyl]-B-alaninamide;
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Each individual compound of the Examples, which can be in the form of a free base (in the

case where the Example is a salt).

In a further aspect the present invention provides a compound of formula (I) which is:
N-Butyl-N-(2-(2-(8-hydroxy-2-oxo-1 ,2-dihydroquinolin—5-yl)ethylamino)ethyl)-3 -
phenethoxypropanamide;
N-Cyclohexyl-N-(2-(2-(8-hydroxy-2-0xo-1 ,2-dihydroquinolin-5-yl)ethylamino)ethyl)-3-

phenethoxypropanamide;
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N-Cyclohexyl-3-(3 ,4-difluorophenethylamino)-N-(2-(2-(8-hydroxy-2-oxo-1,2-
dihydroquinolin-5-yl)ethylamino)ethyl)propanamide;
N-Cyclohexyl-3-(2,5-difluorophenethylamino)-N-(2-(2-(8-hydroxy-2-oxo- 1 2~
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N-Cyclohexyl-3-(2,3-difluorophenethylamino)-N-(2-(2-(8-hydroxy-2-oxo-1 ,2-
dihydroquinolin-5-yl)ethylamino)ethyl)propanamide;
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yl)eﬂiy&&ﬁg@)g%ws gpl(eﬁetﬁyﬁhﬁ%c%}n g?@ﬂi&ﬁlﬂé ;hoxy) - N- (2- (2- (8- hyd
R)-BL- gl| ¢ elphexatetng)- &éyq érhygmna -g%0-3,4-dihydro-2H-

ben%g%f %? 2{)3%1%'21 %éﬁﬂfﬁlﬁg{é) %ﬁ&%?lﬂ@ﬁﬁ%o%r&&an%ﬂ 8- hyd
N- C§cmhé;&yhy-l(za-lﬁnuﬁb))-Mw&ﬁlﬂa&e&pmm@)—N—(2-(2-(5-hydroxy 3-0%0-3,4-

ph N-(2-(2-(8-h d
dlhygé%HZbe@%?{%]m 4]‘2’(3&}111%[ F)S‘glgira%}jpﬁgt t}’Bpropanaméie (2-( y

3-(4-Chlorophenethylamino)-N-cycloheptyl-N-(2-(2-(5-hydroxy-3-oxo0-3,4-dihydro-2H-
benzo[b][1,4]oxazin-8-yl)ethylamino)ethyl)propanamide;
N-Cycloheptyl-3-(2,5-difluorophenethylamino)-N-(2-(2-(5-hydroxy-3-0x0-3,4-dihydro-
2H-benzo[b][1,4]oxazin-8-yl)ethylamino)ethyl)propanamide;
N-Cyclohepty!-3-(3,5-difluorophenethylamino)-N-(2-(2-(5-hydroxy-3-oxo-3,4-dihydro-
2H-benzo[b][1,4]oxazin-8-yl)ethylamino)ethyl)propanamide;
3-(3-Chloro-5-fluorophenethylamino)-N-cycloheptyl-N-(2-(2-(5-hydroxy-3-o0x0-3,4-
dihydro-2H-benzo[b][1,4]oxazin-8-yl)ethylamino)ethyl)propanamide;
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5-yl ) et hyl am no) et hyl ) pr opanam de;
N- Cycl ohexyl - 3- (2, 5-di fl uor ophenet hoxy) - N- (2- ( 2- ( 8- hyd
WO 0008A02500x0- |, 2- di hydr oqui nol i n- PCT/GB2007/004859
5-yl ) et hyl am no) et hyi ) propanam de; 15 N-cycl ohexyl -3
-(2, 4-di fl uor ophenet hoxy) - N1 2- (2- (5- hydr oxy-3
- 0X0- 3, 4-di hydro-2H benzo[b] [
1, 4] oxazi n- 8-yl ) et hyl am no) et | hyl ) pr opanam de;

N-C%l@h/@bﬂflﬁegyzi dﬁhb%ﬁeﬁétﬁ%lﬂﬁi&?ﬂ@@ﬁﬁ?M}dr&'& B:dxd-d 2% dro-

- 0XO-

2 Tl adl sreainn y Dol by Dpopgiadapanan de

DA P AT PR (5 s i

b 88/ 1)ekyeirhinb de; 3
enzp[lb] AL s razism- %f)dtﬁy@i i m@%@%@ﬁ@dﬂ’f’gn?? (S hydr oxy-

| or gphenet hox
N- C.‘éclé‘%@% 33 dﬂwapléﬁnzﬁwla@@ﬁwf@j(Z{(S -hydroxy-3-ox0-3,4-dihydro-2H-

o y.opan am de; 3
benng[ 1 ?%érzg% oxy 18@1@%? By NP( 2-(2-(5
N-Cydigtubxgk)i-@- (Zemd&yﬂrdkhyd?—bxd-B;ﬁ;ﬁthlyrr]dx’lo)eZH@Elbz]o[b][1d 4]ox22125m -8-
oxa ani no r opanam de;
yhet ]1&9%4 éﬁlg)ﬁrp%n%gowﬁorwnﬁwfe@ -3 0x0- 3, 4-di hydr o- 2H
N—Cﬁﬁ‘ ktﬁi aﬁﬂ%&é}?ﬁﬂ;ﬁh&g}]\g{g-g-g&h drox p—%—r%(om- 1 d2—;dihydroquinolin—S-

yl)etﬁlwmmbwmpmde(z (5- hydr oxy- 3 - 0x0- 3,

N- le%ﬁxﬁe -Z?‘n Hégjo% ﬁ%tg‘ bx].}r)- -@-(8- dzroxy;-g—_oxo-l,2—dihydroquinolin—5-

yl)ethﬂam(f@ ¢thddhso Ini@s;hoxy) pr opanami de;
y (<“ﬁ91’ﬁ g?dgx - 3- 0x0- 3, 4- di hydr o- 2H benzo [b] |

N- (
N-Cylclgi]e@y]a%-, %ﬂgompﬁ@mqﬁm@m&—@ Byhydrog62-oxo-1,2-dihydroquinolin-5-

y“edi}!ﬂ rﬁﬁﬁ& %R%/lgp 5 &W&%st%pgggagaan Sl(ahydr 0- 2H benzo [ b]

N- Cicmeﬁy%ﬁ%fﬁﬁ’phm}mwﬁﬁge?ﬁ%fmwgﬁﬁﬁgﬁg §e4 -dihydro-2H-
ben@%@/%?wﬁﬁ@?%@&mvﬁwb)@wan%& o

NS OBl LS YR a2
benZV[bi[étﬂwaam-&wl)eﬂwn)m@)eﬁiyémmphmﬂeppan ani de;

N—Cy]_cl(iheéilg.“} h’i ﬂgg gﬁ%ﬁ%ﬂxé’ﬁ'&ié)‘éf&)}? 9(5;{%/—32 I;)I-xct))-%n4z o[hydro 2H-
benzQfofl2 &@g?logﬁgﬁgl? %ﬁ%ﬁﬁbg@gﬁﬂ“ﬁ% ani no) et hyl ) - N- (2-

33 @2 O(r@hw@rh@xogb Iéwszbh@cyam Eﬂ -(By (- lay bk b B wzof34- dihydro-2H-
benzg[%%ﬁ]ﬁé&é n-8 §r1)¥ h%r Amiy {Hprl)o%taH ml)dg ropanam de; or, 3

N- Cyodﬂﬂeﬁ}?l@hﬁ%iﬂlﬁ%&ﬂhehbtﬁ@x;()dﬂ-@J@’J(Q-ﬁy&k‘é)(ghbd’ﬁolI Qk(ﬁl?ycﬁgqot§inolin-

dr oxy-2-o0xo-1, 2- di hydroqui nolin et hyl am
'Yl)%t{l}ﬁ%/tm}lﬁ} 5 EhsbRteperamide; yaroq Y

(R)-N- -sec-Butyl-N-(2-(2-(8-hydroxy-2-oxo-1,2-dihydroquinolin-5-yl)ethylamino)ethy!)-3-
phenethoxypropanamide;
(R)-N-(2-(2-(8-Hydroxy-2~oxo-1,2-dihydroquinolin-5-yl)ethylamino)ethy1)-N-(3-
methylbutan-2-y1)-3-phenethoxypropanamide;
N-Cycloheptyl-N-(2-(2-(8-hydroxy-2-oxo-1,2-dihydroquinolin-5-yl)ethylamino)ethy1)-3-

phenethoxypropanamide;
N-(2-(2-(8-Hydroxy-2-oxo-1 ,2-dihydroquinolin-5-yl)ethylamino)ethy1)-N-isopropyl-3-

phenethoxypropanamide;
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or a pharmaceutically acceptable salt thereof. 10 The

present invention further provides a process for the
w@e@garawes on of a conpound of fornula (1) or BCT/GB2007/004859

pharmaceutically acceptable salt thereof as defined

above which conprises, |Is (&g reacting a conpound of

formula (I11) R R4 RAR.,~D7 L R NACR2)m\E R
( :é\lT-?f; A5 R, wherein L1 represents a | eaving group
N-gHexdn Dy 1) A6, (2402-08hp@rox i 2die) 21 |,f onate or

s S RS, R3, ,‘!‘l%g‘,'g'm, R5

ra-tol uenesul fonate) and Kk,
y l?e %Hq?mﬁoyet%ﬁ)- PhenetheKyprepanamile; defined in formul a
a suitable

NP X2-(8v CHAPO YN ;- f or.mul. 111 .
e R B S ety 4gine s openty -
phengthyxyxeppanamidel 1) wherein Ar is as defined in

Ny La ( in the presence of a base (e.g. potassium
N é&%@%ﬁ)&xlé—22,1—pﬁgpmhgmth@<yaTN-ﬂz-[%%hﬂpyk)eﬂmﬂoa]ﬁ-rdﬂ)y;droquinolin-
S-ﬂbetﬂﬁaxhha)o)émﬁ%rgi?mﬁﬁﬁ?e?S each represent hydrogen,
Nreac i ng a conpound of ‘formula (1V) WO 2008/ 075025
-beglo @7@0@dﬁlﬁgr0pﬁalet®)&4—N-@4-(m-%ydrbi%521%'5_{0-L,Z-dibi_yegroquinolin—
s GRITARR LV, wberei n k. i, R TR RSN
A, S AP as defined in formula (1), with
N-&yclohesyd3nd,40ifihofopHbm K b A N0 A ssiid.akl & sal t, . inoli
5 21{}*%{ Zof. as defi ne(ﬁ)ﬁs}g1 n (a)x&?a@o(v&re@mﬁwgg r'z?éﬂ?:lez'd%’ﬁ’d’?i’qum‘)hn'
el PaHmEocdyibprongnamitet (e. g. sodi um cyanobor ohydri de,
N-69elbrdRyR3L (b g2 or ghydride, oy hydrogen in the
p? esende. o¢’6g(ﬁgg?€6é§?n§ﬁ]%ﬁ)r’@géb@f'zgd?ydﬁwy"%" gkerrh2-dihydroquinolin-
5-yl)ethylamino)ethyl)propanamide;
N-Cyclohexyl-3-(2,5-diﬂuorophenethoxy)—N-(2-(2-(8-hydroxy-2—oxo- 1,2-dihydroquinolin-
5-yl)ethylamino)ethyl)propanamide;
N-cyclohexy1-3-(2,4-diﬂuorophenethoxy)-N-(2-(2-(5-11ydroxy-3-0xo—3,4-dihydro-2H—
benzo[b][1,4]oxazin-8-y l)ethylamino)ethyl)propanamide;
N—Cyclohexyl-3-(3,4-diﬂuorophenethoxy)-N-(Z-(2-(5-hydroxy-3-oxo-3,4-dihydro-2H-
benzo[b][1 ,4]oxazin-8-yl)ethylamino)ethyl)propanamide;
N—Cyclohexyl-3-(2,3-diﬂuorophenethoxy)-N—(2-(2—(5-hydroxy-3-oxo-3,4-dihydro-2H—
benzo[b][1 ,4]oxazin-8-y1)ethylamino)ethyl)propanamide;
3-(2-Chlorophenethoxy)~N—cyclohexyl-N-(2—(2-(5~hydroxy-3-oxo—3,4-dihydro-2H-
benzo[b][1 ,4]oxazin-8-yl)ethyIamino)ethyl)propanamide;
3-(4-Chlorophenethoxy)-N—cyclohexy1~N-(2—(2-(5-hydroxy-3-oxo-3,4-dihydro-2H—
benzo[b][1,4] oxazin-8-y1)ethylamino)ethyl)propanamide ;
N-Cycloheptyl-N-(Z-(Z-(S-hydroxy-3 -0X0-3,4-dihydro-2H-benzo[b][1,4]oxazin-§-
yl)ethylamino)ethyl)-3-phenethoxypropanamide;
N-Cycloheptyl-N-(2-(2-(5-hydroxy-3 -0X0-3,4-dihydro-2H-benzo[b][1,4]oxazin-§-
yl)ethylamino)ethyl)-B-(2-(pyridin—2~yI)ethoxy)propanamide;
N-(2-(2-(5-Hydroxy-3-oxo-3,4-dihydro~2H—benzo [b][1,4]oxazin-8 -yDethylamino)ethy!)-
N-isopropyl-3-phenethoxypropanamide;
(R)-N-(2-(2-(5-Hydroxy-3 -0x0-3,4-dihydro-2H-benzo[b][1,4]oxazin-8-
yl)ethylamino)ethyl)—N—(3-methylbutan—2—y1)—3-phenethoxypropanamide;
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oxi de catalyst); or (c) when R2 and R3 each represent

hydr ogen, contacting a conpound of forrmula (V) OR4
WORM0BO7402Y HN s NNA(CH2)/ \E~R (V) R5 R Ar BROI/GB2007/004859

wherein k, Ar, R4, R5, R4 , R', R6, R7, AL D in and E

are as defined in formula (29 with a suitable

reduci ng agent (e.g. lithium alum nium hydride or

borane tetrahydrofuran conplex); and optionally after
N—Cér@l)oper{t?l)-Nc(Q ((zq)s }&afo&yzmsx@gm ARRIrOHBEE 0 ][ T 41xazin-8-

converting the conpound obtained to a

yl)eﬂlw}anhe@)edn'@pbphwedfoxvh@pamm=| on b) formng a

SN R R

—n@éﬁen 3%&&&@@@0@@@{& such as

i met hgl f ormam de

3-Geihptphaes w)ﬁ\f{%fﬁg@hauama@em—wy%ﬁ% o PR
dlhylﬁr‘g; gglo ne{}lggibiﬁf‘f] QX% l)e fn‘ﬁﬁ@)%ﬁlﬁ)g}opahglﬁld% egction

rr| n-organi ¢ $ol vent
3- (3s¢mdsro@1senemmmeqz (d&lﬂh}&ﬁlﬂino)aﬂh;dhl[\b@e@e@hl@rdequab@md 2-
aci d, N-Methyl - éé“y”?’é{ di none ar N, N
dlh)dh‘?@fmﬂhnr%‘b@ﬁw 18Rt )HNP@H%BI 0 10%wv of water and
@Q v/ PCT/ GB2007/ 004859 31 In
ora %gﬁ:&é%seaﬁéa)%y a\é\% e‘gé:a?tltg%%rérgy conveniently be carried
out in an organi c solvent such as tetrahydrofuran, at

ate erature le, in gdh ran
Thegesens; Eeramwﬁ?%?fgcw £y s oRRARHOAT s bt
fonﬁé‘l% kegrby la (pm‘aam&eu@daﬂp 14 $aBaBéreohsalefiaedpaivedvidth
fornul a R RA L R4 R3 5" R5 R' H (X
comprlses,

(a) reacting a compound of formula (II)

2 4'
R R6

R
| 7

D.__R
L'\ IN—A" CHy, E” (1)
R R

. 1 . . . . g
wherein L represents a leaving group (e.g. chlorine, bromine, iodine, methanesulfonate or

4 5 _6 7
para-toluenesulfonate) and K, RZ, R3, R4, Rs, R ,R ,R,R,A,D, Eand mare as

defined in formula (I), with a compound of formula (IIT) or a suitable salt thereof (e.g.
hydrobromide or hydrochloride salt)
NH,

AT
wherein Ar is as defined in formula (I), in the presence of a base (e.g. potassium carbonate,

triethylamine or diisopropylethylamine); or .

(b) when R2 and R3 each represent hydrogen, reabting a compound of formula (IV)
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wherein L1, k, R2, R3, R4, R5, R4', R5 and R6 are as
defined in formula (I1), with a conpound of formula

W@ X008/083025 R ~(CHZImE /10 L (X)) wherein L2 PCT/GB2007/004859
represents a | eaving group (such as hydroxyl or
hal ogen, e.g. chlorine) and igp, E D and R7 are as
defined in formula (11). Wien L2 represents hydroxyl,
the reaction is conveniently carried out in the
presence of [ ctivating reagent, for exanple,
car bonyl di i
2,4,6-tripr
6-trioxi ddéior

6
'ﬁ ri oxa-2, 4, 6- friphesorinan-2, 4,
RpengatPhaaghe Thexf - N Ny, N -
tetranet hyl uroniy af | uor ophbosphét e %Fwﬁlb, i'n‘an

organi c sol vent R f or exanpl e, N, N-di net hyl f or mam de

or di chlhoreonmethane, sat;, a tenperature, for exanple in
whegein kaRgeR ,{R 0rR 0, ROBVCA, Wi, itharad B did BlleGnb@BSforthla (1), with a

0

regui gg%yfor exanpl e triethylamne or 2 >
CORP %%P et et anutitabip enlt theraofps deftiridsin ¢4)l abbVR the presence
Fale; ' [ epiently carried,out in the

o S Phe o PR s Petony ik s o or

triafietasybompy tédd) pt Bydroger i tRp@EGRBbE 2 SAYERh on :
di chl or onet hane orptetrahy%?ofbranogf%gonorpﬂkﬂﬂﬂn

exanpl e
OXF%ﬁgghﬁp@ﬁE, for exanple, in the range 25 fromO to
25C. Alternatively, when L2 represents chlorine, the
reacti Qqn may be carried out WO 2008/ 075025
c)P&he Qgﬁﬁﬁbg i = i.c_caondition
()using an organ?§%§g§%gﬂ§m§ egHX?@Qﬁﬁéﬁggpgpgnékfﬁpnnna(V)
wat er, such as dicﬁybronethane, in the presence of an
aqueous sol ut jjonoef ja base, for exanpl e sodi um
hydr ogen car npounds of qunuléy(ll) in
which A r &Y W%ﬁ@cmg/pr‘ﬁ)a ed by (v)
contacting Ja corpesppfdi ng conpourd™of Tornul a éll) in
whi ch A répresent's carbonyl with a reducing agent,
for exanple, |ithiumalum nium hydride or borane
tetrahydfbfuran conplex in an organic solvent, for
exanpl e, yetgahydrofugan at a tenperature, for exanple
whetgin lyeAss BngR & orR 0, Rg 1270@, Dl &h SGiahp etbisieBhed BY @khala (1) with a
.%bf) Ln.which A represents sul phonyl may be prepared
Suligd e tecRaRgRpeat (Cob Apgumdlwhinfum hydride(of)bormedettihyetbfuran
anﬁ@&%? with a conmpound of forrmula (XII) O

and optionally after (a), (b) or (c) carrying out one or more of the following:
a) converting the compound obtained to a further compound of the invention

b) forming a pharmaceutically acceptable salt of the compound.

In process (a), the reaction may conveniently be carried out in an organic solvent such as
N,N-dimethylformamide, ethanol, n-butanol or dimethyl sulfoxide, at a temperature, for
example, in the range from 50 to 140°C.

In process (b), the reaction may conveniently be carried out in an organic solvent such as
methanol, ethanol, dichloromethane, acetic acid, N-Methyl-2-pyrrolidinone or N.N-

dimethylformamide containing up to 10%w of water and acetic acid.
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DR I'll O.:::~S (CH2ImE L3 (XIl) wherein L3
represents a |l eaving group (e.g. halogen) and m E, D
wa@r@sR7s0as e as defined in 1s fornmula (11). TheCT/GB2007/004859
reaction may be carried out in the presence of a base,
for exanple, triethylam ne 0% di i sopropyl ethylamne in
an organi c solvent, for exanp}e, di chl or onet hane or
tetrahydrofuran at a tenperature, for exanple, in the
range fromO to 25C 20 Conpounds of forrmula (I111)
may be prepared by processes which are described in
In ploeessl(t), dreatast@nang ovhiveklemiy be beridBaitlih 8h o
%Siél din the a?iti%,for exa}JIe J. Med. %eﬁ%ﬁnfc%gg\g?tsu(:has
tetepgydrofyan, ahp tanneattiiee fqf examms ol e rasge fionmitasQ. | )
can be prepared by using or adapting the nethods
descri bed in the Exanpl es bel ow. 25 Conpounds of

Cofmpomudseof(fonpulaéll) ineviicle pakpdsdiys éarbatyl H&Kl_ébe Rl Rhicting a
7 ~~(CH2r 'ER

f or mul Xl 11 alkyl-0 A R4 6 R |
COIE‘B&‘%J‘)‘%@W?@S R . WD 2008/ 075025 PCT/ GB2007/ 004859
33 in which k, R4, R5, R4~, 1, R, R7, A, D, in and
E are as defined in f V), with a strong acid
such as concentrateﬂ ric d
or parra-tol uenesul pl iNy“an organi c sol vent
such as 1, 4-di oxane, aBet qQne (grH di chl or onet hane at a
temperature, for exanpl & of 25C 5 ounds of
fornu{a (5M032§% Sltgrngxively be prepared by
wherelrdli, SkDB” AREGRIDRANE” OR® darrflira af $i¥edRn formila (1), with a

K

compound of formula (XT)
e} D_ R’
Y\ (C Hz)f E/
|2

.2 .
wherein L™ represents a leaving group (such as hydroxyl or halogen, e.g. chlorine) and m,

(XI)
E,D and R7 are as defined in formula (II).

When L2 represents hydroxyl, the reaction is conveniently carried out in the presence of an
activating reagent, for example, carbonyldiimidazole, 2,4,6-tripropyl-1,3,5-trioxa-2,4,6-
triphosorinan-2,4,6-trioxide or O-(7-azabenzotriazol-1-y1)-N,N,N’,N -
tetramethyluroniumhexafluorophosphate (HATU), in an organic solvent, for example,
N,N-dimethylformamide or dichloromethane, at a temperature, for example in the range
from 0 to60°C, with a suitable base, if required, for example triethylamine or

diisopropylethylamine.

2 . .. .
When L™ represents chlorine, the reaction is conveniently carried out in the presence of a

base, for example, triethylamine or diisopropylethylamine in an organic solvent, for

example, dichloromethane or tetrahydrofuran at a temperature, for example, in the range

. 2
from 0 to 25°C. Alternatively, when L~ represents chlorine, the reaction may be carried out
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RAR 5. (CH2r \ER ~ HO ~N-A~~ D (XIV) R5. R5 wherein

k, R4, R5, R4' , RS , R6, R7, A D, in and E are as
waledospe2s n formula (1V),with an 10 oxidi si ngPEEBRI07/004859

for exanple pyridiniumchloro chromate or Dess-Martin

periodinane in an organic solyent, for exanple,
di chl or onet hane at a terrperat3ure, for exanple, of 25C
O her oxidative procedures rray al so be enpl oyed as

in for exaj
S\%ggri’;b}%%c gg{uﬁgﬁlﬁmﬁgﬁh% an grg%{cl vga{ Vhickninaiseid) nPe \Iglg yater such
as 31clﬂ565metmné;®mﬂxelpﬁ€i§én6€ off dhrdq]uéﬁls(sVPutl@ﬁbf Ba gy ?cﬂae&%gp{%odlum
reacting a conpound of for
hy%‘)geﬁcﬁ%’(’ﬂfi%(CHzc E~ R5 (XV) vvhere| n L4 represents a
| eaving group (e.g. chlorine or hydroxyl) and k, R4 RS
R4, R5, > 67,RR,A, D,inandEareasdeflned

Canpofupdsrof farroidp (Ivirt whiah corepresats ﬁfet}fy@éﬂ@ih%r I\Q/e\ih Ibexlﬁ})afga b

| | t reof a i ned above )
cofbRR Sk Spindin frERoauig of Gl S i) it
“?‘?"fdé’i‘f%eﬁfn‘f"n“e&é?@ﬁﬁ B e iR o Pl R Ao
coploxdn tan ofganic sehanbfer, exdinple, tﬁtmhmhbﬂnen 8fa ®mperature, fgr example

exanple, in the range fromO to 2
m%%ter%af%%glty(se en L4 represents chlorine, the

reaction nmay be carried out under bi-phasic WO

2008/ 075025 PCT/ GB2007/ 004859
Compounds of formula (II) in which A represents sulphonyl may be prepared by reacting a

compound of formula (X) as defined above with a compound of formula (XII)

° A~ D.__R
O//S (CHy), T E

7

(X1I)
wherein L3 represents a leaving group (e.g. halogen) and m, E, D and R7 are as defined in

formula (II). The reaction may be carried out in the presence of a base, for example,
triethylamine or diisopropylethylamine in an organic solvent, for example,
dichloromethane or tetrahydrofuran at a temperature, for example, in the range from 0 to
25°C.

Compounds of formula (III) may be prepared by processes which are described in the
literature and which will be familiar to those skilled in the art, for example J. Med, Chem.
1985, 28, 1803. Alternatively, compounds of formula (IIT) can be prepared by using or

adapting the methods described in the Examples below.

Compounds of formula (IV) may be prepared by treating a compound of formula (XIII)
alkyl-O R*
4 6
7 ) D.__R’
/\ N
alkykO EN—A" “(CHp, E (xim)
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34 conditions, using an organic solvent which is
i mm scible wwth water, such as dichl oronethane, in
wo b@sprwsence of an aqueous sol ution of a basePCT/GB2007/004859
exanpl e sodi um hydrogen carbonate. 5 Wen L4
represents hydroxyl, the rea%tf?)i on is conveniently
carried out in the presence of an activating reagent,
for exanple, carbonyldiimdazole,
. 2,,4,6-tr4 prsopyd - §; 3,65-4ri oxa- 2, 4, 6-
mtwf}lﬁh]&s% rith aﬁ. 2R . &y Rity,o‘)(,i Idem@nd E are as defined in formula (IV), with a

O (7-.azabenzotriazol -1-yl)-NN, N , N -
SR ASTABRS P T AR Ao sl St (ohmsppipheniacid in an
or 4@ R Gert @ 4k | hy! mani de

%{ di chl or{éﬁgﬁléﬁgs{xg? é%@éﬁ%‘g@% 131'?12)’1{2? %arn\éeaggi%‘ﬂpeer%ﬁre’ for
eXﬂml%aﬁEﬁfq.o fromO to60C, with a suitable base, if
required, for exanple triethylam ne or

di i sopropyl et hyl am ne. Conpounds of forrmula (XII1) in
CottppantndPof RpMaR m& A r.egh

e g Bk e Doy EBF pSftiBlen comgound of
forgeula 4XIY) -0 5 N (XVI) RS R H 15 wherein k, R4, R5,

R4', R5, and R6 aregas defined in formula (XI11), with

a conmpound of forhula,(Xl') as defined above.

Conpounds of _f oR BXIT1) in which A represents

a

i ngR
o B o B b7 SRSl conba o

formul a H@/1) as_defp
formula (XIl) BS defined above, e.g. in the presence

5
o.f”a bage fu%h as .tér'1i g.t hyl am ne or
whetrdis GpROE/1, R MR AR DR | A, BNnOAndaNh@ a8 @Eﬂﬁé&tin?%%lé‘flw,with an
di chl oronet hane. or tetrahydrofuran at a tenperature,

oxidigingxgampfer exampipyridimige dhl@mcBrdngt@ 5DeMERHIRYBIRane in an
or%.fnicfs%ivnuk 3,(&1( Xl | Ipa I,n )Nhl ch A represents nethyl ene may .

e prepared By eegtcp Fepsthanssssmperire Ay dampleviof 25°C.
Otls otefatine BrorbAUSs Mhf Bisd bs Qfg%gﬂf@g g@éﬁ}% @J;Le?song Kb inBe art,

2008/ 075025 PCT/ GB2007/ 004
for example, the Swern oxidation which is outlined in Synthesis, 1981, 3, 165.

Compounds of formula (V) may be prepared by reacting a compound of formula (XV)
o, R R
L4 R / PN D N R7
EN— A" N(CH,, E
R° R
XV)

wherein L4 represents a leavi i TRORY R

D s a leaving group (e.g. chlorine or hydroxyl) and k, R, R”,R",R’,

6 7
R, R, A, D, mandE are as defined in formula (V), with a compound of formula (Il ora

suitable salt thereof as defined above.

4 . .
When L represents chlorine, the reaction is conveniently carried out in the presence of a

base, for example, triethylamine or diisopropylethylamine in an organic solvent, for

example, dichloromethane at a temperature, for example, in the range from 0 to 25°C.

. 4 .
Alternatively, when L~ represents chlorine, the reaction may be carried out under bi-phasic
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H(XVIl) whereinin, E, Dand R7 are as defined in
formula (XIIl), in the presence of a reducing agent,

wo orosexaepl e, sodi um cyanobor ohydri de or sodi uP€T/GB2007/004859
tri acet oxyborohydride in an organic solvent, for
exanpl e, nmet hanol, ethanol, .dichloronethane or N, N5
di met hyl f or mam de containiné% for exanple, 0-10%w
wat er. The reaction could also be perforned in an

r.,gani c.sol vent,, for exanpl e, ethanol, acetic acid or
Co‘ﬁbt?qﬁ‘én‘&mg( Yt organig 8%?%&?%1%156@“8%%‘8 Pyith ey, segh as
. HIE) e. 1 . i .
SRRSO DALRIER i IS SHLL L2, 6L AL o
hydssgagecarbama@onpounds of forrmul ae (XIV) and (XV) may be

prepared by processes simlar to those described for
the preparation of conpounds of fornmula (XI11).

f,. fQ I XV1 ). may be.prepared by.reactin
R e s S e R e N
- s rgi R4'
il S ot LAV EE o RUAAR S byl 155 a2
triphostpmand,46-trid:aderod @-(7-kabenziiattQ-y WMV 'IV'R6 i s as
defined i.n formula (XVl), in the. presence of a
fetf?‘é‘&@?éfﬁ‘ﬁ%mﬁ ?ﬁaTHJ“PEﬂP aselafs BLAIOR ini#n expapis selivenly Brieemple,
N, N8BT F A frdi RS B DR RAHE | ﬂ‘i'% terh r%]réz "8 Xafple in the range
sol vent, for exanple, methanol, ethanol,
fromiIcth 6@ Co nethrrasétable binsayiequiiavp fanekfmpleerittiiglamine or
. contaj ning.. for exanple, 0-10%v water. The reaction
dusg’grlﬂpgie%yé%mﬁl& performed in an organic solvent, for
exanpl e, ethanol, acetic acid or nethanol (or a
conbi nation of either) under an atnosphere of hydrogen

Comgnaungs ok foymalg Ceb én whichlA spreseuts cabrnyiphay, bopreparwd by reacting

i n or platinum oxide. 25 Conpounds of
&gédn"ﬁﬁé)lfﬁr?{hééﬁt‘g@ converted into further conpounds of
formula (1) usingyppandard grocedures. WO 2008/ 075025
PCT/ GB2007/ 004859 "36\For nex n’plﬁ, conmpounds of

ts

[onT

ac

formula (1) in which a 3- to
12-nmenbered ri ngﬂ@ emYel g\IkN peri d?(W)l)
substituted by a al kgxycgfbbnyl substituent group
may be

. 4 5 4 _5
whereink, R',R",R" ,R"” and R6 are as defined in formula (XIII), with a compound of

formula (XI) as defined above.

Compounds of formula (XIIT) in which A represents sulphonyl may be prepared by
reacting a compound of formula (XVI) as defined above with a compound of formula (XII)
as defined above, e.g. in the presence of a base such as triethylamine or
diisopropylethylamine in an organic solvent such as dichloromethane or tetrahydrofuran at

a temperature, for example, in the range from 0 to 25°C.

Compounds of formula (XIII) in which A represents methylene may be prepared by
reacting a compound of formula (XVI) as defined above with a compound of formula
(XVID)
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converted to the correspondi ng conpounds in which the

ring systemis unsubstituted by 5 treating the forner
wowdaok/o7§0es exanpl e, trifluoroacetic acid or anPgUGBA®7/004859

hydrogen chloride, 1in an organic solvent such as

di chl or onet hane or 1,4-dioxa§% at a tenperature, for

exanple, in the range from 15°to 30C. The invention

further provides a process for the preparation of a

conmpound of formul (XX) ( asalt): N\H2 HOO
(XX) HN O the p Reduci ng a conpound
of formula (XXI): ON3 ) HNO wth

hydrogen in the predénce of a SUI tabl &S@%I adi um
catal yst (such_as palladiumon is ca in a

f i.tabl e
whasaon: TR A RrhaRRRERARTRIR! sPnS AR o requsing
aganly forteag@plssdiaaa 'd§ﬁ1o'bbroﬁ!y&1‘?ﬂ@oﬁsja 1u?rpﬂﬁgé’t8gyl%bkolgdnde in an

formul a e prepared b uctlon 0

orgaIig, &vq%zfpwamm oheshaned, Edlanpbtdsﬂlﬂorom)ethamé ot NV

aiff R LAke COEHI, FoSdmply 10787 st o TnEiepiprresiidalso be
pegforaed iﬂcantcﬁgarﬂ; sdbyer) fon ek, |etisROWabhe &f@&%&éé@g (&a

und formula (1) wherein R2,
COQN%E‘P@PP Oﬁﬁ'ﬁw iler gn atgndsphare of Bydrogen gas vOG) suitahly citalyst, for

3 502
ex %285@}? %%gisl%% Bé@gﬁ@%ﬁﬁ\gﬁ d%g literature

rret hods to obtai n conmpounds of for rrul a (1) wherein

oY n the val ues just
Cotngo taflé '% f}é@)@’gﬁg@’@ G\R‘IFPE’&@Q by pr OICJQSSM-Elmalﬁr to those
defpibbe fd? thd eﬁ@ﬁtl@bbﬁco%ﬁo%nm%ngulag&ﬁm' n Route E

the variable Dis O In these Route
N- et hyl - 2-pyrrolidinone, PGis a Protecti ng G oup,

Coﬁfb@uﬁ& df%or@nlhg ?leibgrn% B! Br'epared by reacting a compound of formula
(XVIID)
alkyl-O RY
R*

alkyl-O KNH,
y Lo &

(XVIil)

. 4 5 4 5°
whereink, R',R",R" and R™ are as defined in formula (XVI), with a compound of

6 . 0.
formula (XIX), R"-CHO, wherein R is as defined in formula (XVI), in the presence of a

reducing agent, for example, sodium cyanoborohydride or sodium triacetoxyborohydride
in an organic solvent, for example, methanol, ethanol, dichloromethane or N, N-
dimethylformamide containing, for example, 0-10%w water. The reaction could also be
performed in an organic solvent, for example, ethanol, acetic acid or methanol (or a
combination of either) under an atmosphere of hydrogen gas with a suitable catalyst, for

example, 5-10%w palladium on carbon or platinum oxide.

Compounds of formula (I) can be converted into further compounds of formula (I) using

standard procedures.
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5 Route D begins with the preparation of an am de
conpound: O MO OMR6 and this conpound utilises an
wabkdosnyio2yr oup both as a protecting group and BET/&B2007/004859
synthon later in the process. There is no literature
precedent for such an internggl ate and so in 10
anot her aspect the present ifvention provides an
internediate of formula (XXI1): Oalkyl-0 N'6 (XXI1I)
alkyl-0 R wherein R6 is as defined above; and al kyl
is, for exanple, Cl_10 alkyl. It c%n be Eeendt h?t OIt he
s at the. b |nn|n of Rout can be adapted in
FOF %’ga%?@ﬁ °8WH‘?5“‘131§% la g‘é% yb}ﬁ&rR 0 repiesantsehf-deildem¢mbdred ring
or CH activation RO~ "~Ov MO ~NH O Ow R6
sysierove- 2 gaipemdiny lpubRtivugadihst 4 Ge-gatkaxstarbonyd sebsatuent group may be
NVP pTSA, DCM or NaCNBH3,
cor G 5reoesPonng ChpOLSNRASH he g sKbiemls M-DhsitRed by

treMng W (Fmep Wfith, for example, trifluoroacetic acid or anhydrous hydrogen chloride,
in an organic solvent such as dichloromethane or 1,4-dioxane at a temperature, for

example, in the range from 15 to 30°C.,

The invention further provides a process for the preparation of a compound of formula
(XX) (as a salt):

NH,

HN

the process comprising reducing a compound of formula (XX1I):

0O
NS
Ph” 0 o (XX

HN

with hydrogen in the presence of a suitable palladium catalyst (such as palladium on
carbon) in a aqueous medium and in the presence of a suitable strong acid (such as
hydrochloric acid. The process is advantageous because it allows the compound of
formula (XX) to be prepared by reduction of three groups (azide, ketone and deprotection)
of the compound of formula (XXI) in one-pot. The preparation of a compound of formula
(XXI) is presented in Route A.

Routes B, C, D and E all show the preparation of compounds of formula (I) wherein R?,
R3, R* and R are all hydrogen, k is 0, mis 1, A is C(O), and E is CH,CH,. The routes can
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15

waeorspotieds of formula (XXII11):

WD 2008/ 075025 PCT/ GB2007/004859 38 and so in a
further aspect the present invention provides a
O al kyl - Q,, N Al PETIRB007/004859
(XXI'l'1) alkyl-OR wherein R6 is as defined above; R70
is C1_6 alkyl; and alkyl is, shor exanple, CI1.10 alkyl.
51t will be appreciated by those skilled in the art
that in the processes of the present invention
beClabdl Risin j s.such as hydr | or _amno -
r o%ps i ng{h Eééht?glé‘%%’ gytﬁé))p §an(r%1 s&gP ?LB’ydB Q?ﬁ@f‘gc@a\ffhﬁﬁm these

g
vappblegateioter ghaputbe valliba just rebiesdp Te BouR% FMAE e \iriable D is NH. in
nay_invol ve, at an ’

. f. I I
chlg%?g[g? ?%tlagﬁesp éggﬁ'@ﬁg(wﬁiwg{om E dlrrevasiabledd és O. In these Routes

NMPG$ deinkihgl-2 35 a8R8inoAd p z1 1 an_and r.ot ecti.on
of functi ona?jygr oup(s) i’sat;gsa(%r? egtgﬁé ﬁrWo?récgﬁ@\}%a %%‘GE%GTOUP-
in Ouganic Chenmistry', edited by J.WF. MOnie,

] 7 nd' Protective Goups in Organic
Rogtfeﬁj?%g%’ﬁg ﬁﬁé‘iéggrc?g%ﬁaﬁ ,Ogﬁf‘ﬁm@eéemom P.GM Wits,
Wley- If@erscience (1999). 15 The compounds of
Mé&O a bove may be converted to a
pha mad)éutl cally acceptable salt thereof, for exanple
as @keR bed above, such as an acid addition salt
which is a hydrochl oride, hydrobrom de,

and this ¢omrovad etikises, an siklepyiagroup PHOSE A Siect
tartrate, |act g{re,ec g%%férrg‘%@nd as a synthon

t te,
lat%g{fﬁ{/eg%rgé’e% mqer% éﬁe 1o litgrafyrg peecedaut fetrruslu lup feratedia6y gnd2 in
andtiodr tHeRhQRAL BvedtRARLMNES: & in e(r)rgln%lgt'% &ff :ﬁ%rmau'rlqe XID):

capabl e of _exi sting I n-“stereolsoner
be wunderstbod that the invention enconpasses the use

alkyk-Oa | tptc an@og tical isomers (including
atrm rs) of th npounds of formula (1) and
;m'(yqt@lresﬂ hereof including 25 racenmates. The use of
tautomers and m xtures thereof also forman aspect of

wherbia Ririe ae 8éfinedRBERS; iaBd alkENRNJ |y pure fornms

are particularly desi rng V%e(jﬁg?%ﬁégﬂ:ﬁ%@ﬁ?i:t alline

forma conpound of formula (1) can be in the formof a
It c&PbCI¥s bk M t chen c entity and the .

i nventi on gﬁgggﬁgpeggé’té@gé?gm@% ﬁ? bB‘-lt@R/%%l’alPesﬂdaV@ in the following
way2008/ 075025 PCT/ GB2007/ 004859

acylation 0

acyl chioride
ROJ\/\OMe

or OH activation

MeO
T i
OMe R® > MeO
e R Y\NJ\/\OMe
OMeR®
reductive amination acetal deprotection
Na(AcO),BH, NP PTSA, DCM
or NaCNBH,, THF/H,0 or HCl
AN~ =~
Ar f}l OMe OV\NJK/\OM

Re \ Rs

etc
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39 The conpounds of formula (1) and their
phar maceutically acceptable salts can be used in the
woe@abneet of 1 - respiratory tract: obstructiRPEI/GB2007/004859
di seases of the airways including: asthma, including
bronchial, allergic, intri nsi3§, extrinsic,
exer ci se-i nduced, drug-induced (including aspirin 5
and NSAI D-i nduced) and dust-induced asthma, both
andrisbe Biftdient Sit - f..all severities, and
ot her causes S%?ggl? %}v\e;s)%’%{wl)ﬁ/géélrt 1%{r} g&"g%%%gi 4 foFRoUnd Bhﬁ’é‘ﬁp@ (XXIII):
obstructive pul nonary disdase (COPD); bronchitis,

i ncl udi ng i nf edlk a eg(ﬁi\?,qhi |j,c bronchitis;
emphysema; bronchi ec asif}ié oyst QR T br ¢XXEY
sarcoidosis; fargpsig |u@ and rel ated di seases;
}Qf/pe%ensi tivity p|¥eu%gni tis; lung fibrosis, including
WheFIp RO dreanl defihbd nlasienB ek e hik/i; Sind iyt & |
interstitial pneunonias, fi brgsi S cor%,pfil’ %gt%%%ﬂlgﬁle’ Cro alkyl.
anti-neoplastic therapy and chronic infection,
It withbalshpebidiedBy kO rgillosis and other
, fungéajl?ijp?%f ect i.%ns; giég?rﬁﬁﬁléggﬁ g}?gnb CIPEpfggsses of the present
INYeRERE prrinin Binictional gespssudhi 15 lgﬂﬁbx?héloé]ﬁi% igi>o‘g>k %pfhgqéa%ents ma
ulature, and pul nonary Rypertensi or, Y

{ vas
neg‘iﬁ"i ’thj’sréﬁ%%d ke Pr ‘{%?“ttvlgigﬁ%lmﬁd i[hys. ttheprepaationsf the hompiunds of

foromlegl) mag doiodeS et M ddbrddat t nd_,secret or .
condi tions of the a#?ﬁégg} a%%’?%MFg?Y%égﬁP%O%@éﬁﬁ?mfdng
8%®¥t e and chronic rhinitis including rhinitis

nmedi canent osa, and vasonotor rhinitis; perennial and
Thseasonal allergic rhinitis including rhinitis nervosa

¢ rayectibeuad Jlepro@stidn SOLMARLBsrof ' imfectio :

' l he..conmon_col d, an%ni%%%S?%%%égﬁgﬁﬂﬁ%j“@Qhomﬁln

| the .
Oréaglgcpéﬁﬁéﬁgw, djied pwilalV- K Mafdmie, RichuerPress (¢97)paY IFrdctive
Greipd o O SYIRKIA BARIOY M Gecs al B A WS Whey-

arthritides "associ’ate
Intggsqiensa (199t i s/ osteoart hrosis, 20 both primary and
secondary to, for exanple, congenital hip dyspl asia;
cervical and lunmbar spondylitis, and | ow back and
Themetpopaddef Reh ARD B! S, id.arthritis an
(STl s sease@sae_r onlfé\%%\tB ?géﬁéﬁgﬁmg fﬁ?%ﬁ‘ﬁ?l& ygeptable
U g ARy oSeigbepanis| i Sealtn sl whigh s a
hyd ]
"3 bl PR Bl osion ilphas cohes e poctate, fmarate,
maleaté,dattiate taceitd thehta py RARRL Rices e dhsRlders such
rolulS.Luper cul osi's, i n(I:)F'udi ng Pot ta%'vgﬁg&g’i%gegé s lﬁbona%e or p-
OERTE OIéat‘°syndr one; acute and chronic crystal -induced
synovitis including urate gout, calcium pyrophosphate
deposition di sease, and cal cium apatite rel ated

Compenadmof foumslal(l) apnchpaylR@ ¥ eriksting ol APOBEARNC 1%25]& ef Wil be
und«gk@e@ﬁ% t}g'l mary and secondary S ogren's syndrong;

Sy QP& ik e dpsngion eneasepassasithesesef lab pocketmie and yptieiisomers
(inchidig i@ pKRbMBIREPHES ol MGG hye d Lssue di sease,
o] % u %gi ffe (;f lreg?:t | at ggn@gﬁrﬁ%&??@rénﬁ? QXE%A Fdres thereof including
acepatep.akhenssr of tatomprspmtimhigturés thérdel 418, Rk MRIQBUPSE i
inveREsh pé)la%{rgosi.t [ £ ymal gi a rheumatica; | uav@r???féﬁmetp%sent

- Enantiomerically’ pure forms are particularly desired. When in solid crystalline
form a compound of formula (I) can be in the form of a co-crystal with another chemical

entity and the invention encompasses all such co-crystals,
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arthritis including idiopathic inflammtory
arthritides of whatever joint distribution and

was@sorameed syndronmes, and rheumatic fever andPCT/€B2007/004859
system c conplications; vasculitides W 2008/ 075025
PCT/ GB2007/ 004859 40 i ncl udlsf@g giant cell arteritis,
Takayasu's arteritis, Churg-Strauss syndrone,
polyarteritis nodosa, m croscopic polyarteritis, and
Theasety v fect|

O'Uhdlsqg%lﬁﬁﬁ@ﬁ} ﬁ{detﬂ ﬁﬁmaceggf:eg fepgplal b?eaﬁgs can be used in the

hypersensitivity Feact 1 on
trff?ﬁ?l 98t ei ns; | ow back pain; Famlial Mediterranean

ndrorre and Familial Hi bernian
Fev “at%; %&8'1’1 PDHr ﬁ%%é’ﬁ%aseﬂ?ﬁée ridarsidcladingabsgias including

broweidkdalietdic, dB®insRNEkt H ain_ a nect.ive
t Irh?si& e r egr;t) del 1|,n|s ng ol;mﬁméj g%:( E‘icgsé I%g?"g:teg’l drgg glgfuagfﬁnﬁg@ng gspirin
and ndgeed) and dmten@wod tisthing] hotly Int@nidk:R 888 Bersistent and of all

i h toid arthrit
se itk dnqe(‘)%he Qﬁseg 8P g v&?yla Re;g_?%ﬂ)&lé%wq%;% rglltn]qlg);c obstristive pulmonary

osteoarthri
dlij%Sﬂ’(lCQi?B)@bﬁﬁcﬁﬁl@ Glcla8ink A @Y.
. de englsat' onor toi npolrncg)rmn dldg{']stag?'éagm%{hﬂ‘fc bronchitis; emphysema;
B TSR ‘FY(§H§ binsise sareqidonis; Ifamrgpl’dllm@ael reBti@sisds0

B ehon ey renOg il HhBSTo AR o osng ol

chond
1d1gpajé1pd@tp1;stlsqdqmdyﬂnoma§ Hiteeas ki 1daf1n£§ﬁti chgf‘ésﬁl: tl?e'ré? omd
SHc ecﬁ %cﬁdontbl tis); 4. psori a FP
hJi(fer nf PR INCEHPG & effé‘ﬂ%éﬁt%ﬂﬁlaép@glﬂomh end etheefmpalusfections;
gl i dg TR
colplicibas 6Slung & El‘i’sp‘ljeﬁﬁ%%glh o%sxglgt} nz}é{a Seﬂb%'élg kl\ésbf%é%@fcthqa lung

react i ons; io to-
vasqulaghie. and pulnienamahy pertention: petitdsoikehsividyl 1ﬁ<§1€ﬁ‘m§ k@Rt of
enosum

h d
SRR B S B lvenrond orsme sy, ad

In s

1at1pgerph c@uhel acut@&kﬁ@{r&ﬁb ¥&ihis k?ﬁﬂlh(ﬂﬁ? rl}lﬂlruégge%lc@megwé% @gd

H% gﬁ : vascu itides, toxic
Va38 R SPRILS; B@ enpp cSle@Oaam}EEglc ﬂ'mluas pRldeigrhpalidRE$Ssa (hay
syndrone, erythenma

@951% risti
ol t i f , WikG yfe}tfénfeghbanfn?lﬁ wgths omymen cold, and infection due

to rnmnratqny eyncyuﬁ vnﬁ@ DA AU drbha;
ool o Bonat ot oﬁﬁgglﬁ%‘g&% W@%ﬂaaénowrus
gﬁegﬁéwnaﬁs fidee egoeipted mddras iiciuding ostgoafrﬂm@/oetreumhmsm

b | ritis u VI tis,
otl@bﬂﬂlhf sec5ond§ D, fokf gﬁﬁ Fh ZﬂngStPlfag Hﬂcg ysplasia; cervical and lumbar

i ncl udi ng perenni
spopdjtignand loivttiagk and na:dkl pain; dBlkeePdro4is; Qfﬁéhlﬂé%&"deaﬁ'ﬂhﬂﬁs and Still’s

hor oi aut oi nune; degenerat i ve
dlsele{yq? |Sé1]01sle ag}@ S}?ﬂnggf,o ghré)p alihyes élﬂ‘il%ng hléiyl@lmgw@ondyhtm psoriatic
artheipiltro&dtivt bitBrid oRNth
sar coi dosi s |lﬂ?igéﬁd§%%r§%%% %%B&acrgxlr (?l%ﬁ ?H%lffﬂrtth“é‘ﬁ gnd other

mfeﬁ%‘(‘@#art@i arttppathisstand babedisordats stlél’d@st wl@hagsis iR luding Potts’
oesophagi tis, including

d‘s‘”g‘*’&ﬁ"“\%ba Ssg,s%,ﬁ}dqo ?@%é‘i‘i ORI CES adnllgduc%ésmwtsomladmg urate
gouCcdhihspytopieapkate 6 dsition didensd, Yl 88cithC %raﬁ{e réfted tendon, bursal
and synovial inflammation; 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 jts systemic complications; vasculitides
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colitis, mcroscopic colitis and indeterm nant
colitis) proctitis, pruritis ani, coeliac disease,
w0 peosoke bowel disorder, irritable bowel synPEDGB2007/004859
non-infl ammatory di arrhoea, and food 30 rel ated
al I ergi es which may have effﬁpts renote fromthe gut
(for exanple mgraine, rhinitis or eczem); WO
2008/ 075025 PCT/ GB2007/ 004859 41 7. abdom nal:

. iti i ncl udi auto i ne,. al coholic and viral; .
in A ool By D80 Gy R oy B i S pefaenits
noflasas ié@bidopte, podeirferids,uhe vassliEREORESiatdd with viral infection,

enitourinary: nephritis including interstitial an
hYgFféﬁWmlwéiﬂﬁwm, icsyogh@tingtand patprideiosrdow busk painsFamilial
' j u [ [ N stitial) cystitis_ . .
M ALRG g RoRReWE Jildfortd, BhE ERnbia B rrvercKikuchi
dissesss tiatg-intlscedeypthalithy e hd anititadee Naidi thy Spadfié; sal pi ngi ti's;
3 vul vo- va inLti?; Peyroni e's di sease;, erectile o
- dy 81 ARG eOBRetiBD s upErBodsiing efranssploskeleta] disepderssdue to injury [for
£2bRGHHANN; ; . i | of... eXx l e,
Dy AR R R (P e i T AT
osigagrthoitis, gritor arysiebantteapaihy) othenjuintglideh@qeudhr Anskriekebral disc
d hronic graft grsus.host diseas%; 10 10. CNS:
RS FAIO R SO Ot perBiatEnL PR trisgeWiegliscase (such as
ostedisdrusls, TrgGklisask srvfsito; ' | Ririti ' -
s?ﬁgrosisgandlother denﬁgﬁﬁﬂg&P%geégﬁﬂPgﬁééégég?ﬁ ?%ﬁed
CopfiRBYOEBLR disgidst, snendyleseiiropailses argrepodaitalatiteasd (s as
newnia gravis; acute and chronic pain (acute,
pel%c?ozl}ﬁr}l ttent or persistent, whether of central or

4. peltinppeoriasis,aitdpde drniatich,WdhRgt drB@BARbr otR&H BzehRBEEE& Ratoses,
%r ai ne, érl gem nal neuralgia, atypical facial paln,
anﬁ% Avedsrae ByreEsepsitivity 1e3ctiansh phytpsatdgphotastermoatitise sebantioeic
ARG d i ' . nosyndronmes including
e AR Rl P SHEEeRR B S hichpyoderma
gangsenaspay Hiiesareoiddissdid hipiud esilmaes @npAnghs, pemphigoid,

.peripheral.. nervous, system conplications of nalignant,
epluﬁﬁ’?%‘g}’ﬁl%ﬁéuoéﬁ %?%ﬁan%‘{&ﬁ%erge@ac%§%1€§%esaﬂwlc @f&ﬁhﬁmgs, cutaneous

siphiliaRTAIBS cR teh| | ' NGk udi P
e rogt o oo D g TR 508 L hlime, Weber-Christian
syngirine eny therp switifermelicalietites botblihfetting ariddiongafebiice;

3 ! opaeni urpura, .eosinophilic fasciitis, .
P O R B s LR gt apd ier dysplasti
lesiohhelrughisltetbdisorders tnddihg fikediRE QEypiRhs;] Mrunol ogi cal

conmponent; including chlui red inmmune deficiency
S s§iFdr HRharitissonjunctptisspcludag peengiphandveenal allergic conjunctivitis;

RSSO P R R P R B3 e
inflemmetdratdisonders affecting the retina; ophthalmitis including sympathetic
ophthalmitis; sarcoidosis; infections including viral , fungal, and bacterial;

6. gastrointestinal tract: glossitis, gingivitis, periodontitis; oesophagitis, including reflux;
eosinophilic gastro-enteritis, mastocytosis, Crohn’s disease, colitis (including ulcerative
colitis, microscopic colitis and indeterminant colitis) proctitis, pruritis ani, coeliac disease,
irritable bowel disorder, irritable bowel syndrome, non-inflammatory diarrhoea, and food-
related allergies which may have effects remote from the gut (for example migraine,

thinitis or eczema);
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pericarditis; nyocarditis , inflammatory and
aut o-i mmune car di onyopat hi es including nyocardi al
W@ 2008073925 | schaem ¢ reperfusion injuries; endoRer/dBRi03/004859
valvulitis, and aortitis including infective (for
exanpl e syphilitic); vasculit 'Ides; di sorders of the
proxi mal and peripheral veins including phlebitis and
t hronbosi s, including deep vein thronbosis and 30
7.CababinGai | -af - i: veins; .. 14. oncol ogy: )
tr eat rna(ﬁ?])&:1 ]%Pétgg;ﬁ%%) %Idé%%ug?@m%el’ E@%ICM%@{; dibrosis and cirrhosis
ofigheckiar; cholewystitisy pancaentitis fevtie haas il crbeye! and col on,
3 St%%HR§h skin and brain tunors and mali ghancies
‘afF e et G EeR b Boldms inertitabud plooaabaepdis hephrotic

hm ;7 . I i o i .
" Pynphopr ot 11 ottt Ve oy AL ARRERD s o stamers e

acﬁ%r‘imfl@ iori;ré’fhmﬂ?smr?stthSL gpiﬂidi@}trﬁr@s, bb td?ftﬁ\éﬁ&tsélﬁﬁ‘lgﬂﬁgvulvo_
et ast at.i c. di. sease and tunour
va%%@ﬁsf r %n E:)rélg, S disd55 a?FeghLGOC}MSgg’@P%n Bptiimeleeand femalays, t he

9. priogmft rtjomsit bowte RAOUE fofqrouba (1

i ‘ﬁ’% 21? pha{i maceut i cal | y- a@%ggitléz;‘glﬂg’ofég?)t(a%m%%g%agfpl%tgugn of

1Y 1Al Bt eluasshione dndrow, skie drrotres bafylowity BlobdkhhShision: or

ch@ﬁ[beg}gﬁggggsg(;s@ﬁgﬁései,nventi on provides the use of a ’
of " tornu

1Oc%@rr&un a (I) or a pharmaceutically

aEXp e diedmens tiseédse aaObthesdhRs R ' I8t .

amnﬂﬁonéjf acture of a 10 nedi canent n?g?sfogiegs ?lgf%dﬁjgrd%jg?mrﬂvcm’
PRISGsEn Al pelengeis gré ether dempdingtingsyindrmdsheerbiatim

théoRElERRY and! iipel ' prophyl axi s" . unl ess there o

? g{e e @? pec;iafn Iag§%#gflgzggllﬂg§rgl %er ﬁemg%s‘ﬁqnéar §raviphgsufeatngechronic pain

acuieh efpeitant of pemidient, twhettepefiédngal b ifB) including vi

pai %§E£Clijlgd accorc%i.n%lg.. 15 Pr ,oghyl_;zqeéﬁpgﬂ{a%b%@tlgglug 08 visceral
g’e par t 1 cul&HPrs e %ﬁh‘i‘eu{f%}g@h@}’wﬁ@l&aﬁelmaimﬁoipeaMe ain

painbrisingiem cdntEmaduR | bsgde of . or are o
al S1 7 .

ot hervi s consi der6a L o bacaioRPBEha pindiorees inglyging

dia teBe¥heipetiormadHidhassocigue sturopath e eafsa@bidobisKeeRfral and

V2T el ticyl ar. disease or  condition
pergjgn e& gﬁg‘gﬁ ﬁgﬁﬁ{ eongpﬂlggéo iﬂi*?algaamaqucyom et amtgimpiuniehe
proelissssase or condition, or 20 those who have been
11 iogﬁnti i ed by genetic testing or screening to be

P

¢ 3utn-1aumyne andsallegaic diserders ideluding Hashinidde s thyF6RARE, Chaves’
disdae N QRs dThGsd ' til.l. further provides a
A ol disd, BBl BBl igeaths outbogytopasmic purpurs,
eosinaphitiefascidtisy hgaperelgﬁ:eymamﬁlamiph@@h&iﬁa'sgﬂdreglga
12, T rdssi bci’ﬂg obﬁtruc i ve airways disease Or ’

- Stiet disorders yith an 1 Hewsordavynoltgéral nompaneat; padlidn
acquiredriggilideNRfi8RhcyPsy RS 53 % eld.eclive amunt, o

a conpound of f o)?r%lul a ﬁ{?&@s&?e %%’%@%FY%@PW= and

parageeniptigtsyedrowes;
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; and,
14, oncology: treatment of common cancers including prostate, breast, lung, ovarian,

pancreatic, bowel and colon, stomach, skin and brain tumors and malignancies affecting
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t hereof as hereinbefore defined. In particular, the

conpounds of this invention nay be used in the
woe@abnwes of adult 30 respiratory distress syPdr/GBe007/004859

(ARDS), pul nonary enphysema, bronchitis,

bronchi ectasis, chronic obstructive pul nonary di sease

(COPD), asthma and rhinitis. 2008/ 075025

PCT/ GB2007/ 004859 43 For the above-nentioned

L c.uses the dgsage admnistered wll, of

ok BE ARG A3 MGt BrphopUorers srsiemsotuch as
Hadirkins std aén-Bodgitibe 1 ' i

di sorder indi ca%ed. %O?H%rgg,%?lgfﬁﬁ% F‘lgdpggﬂ%t/ﬁggg%tgrgatg}ent of
metasalicHrasmhandiumae rechventes omd riafaneopihsticegindioriesbe i n

the range from 0.05 m crograns per kil ogram body

ﬁi ght (g/kg) to 5 100 nicrograns per kil ogram body
Thaej thb preserithapentidh perviddsiaBipound of f6m ' ically-

admi.ni %ﬁ,e ed or Ilpy,, t hen %nﬁ’e dai |y, dﬁﬁg‘é}?“%ﬂf’h%‘ﬁ%a"emwaﬂy
acgeniabls ttg?reP & herkinbafpisilefingd fos usqinttherapy.ange from

0.01 m crograns per kil ogram body weight (g/kg) to 100

mlligrams per kil ogram body wei ght (ng/kg). 10 The

In edilunsict fthd presak avehiiorpidvidbaheage bE A 6hpdind of formula (I) or
be used on their own gbt

t apl | ts thereof
R BT A TN o iiprsinbaloes dened tha manufacture of a

mdINRMBRERM kSR theggyrPOsi tion in which the fornula (I)
conmpound/ salt (active ingredient) is in association

with a pharmaceutically acceptabl e adjuvant, dil uent
| Convent i opal. procedures for the selection
In 2 oRe5b G PERErPEiicatishels Famrdbssa o includes “prophylaxis”

unfess theteairs GR8ifRYIBILSSGTSIO AR dofiralyS THRterSXA .
"Pharmageuticals - The Sci enceallg? Dos%lgﬁé ggalrr?ﬁeum and

"thepappyirally” should begansiaped acoprdinghy.| | Li vi ngst one, 1988.
Dependi ng on the node of adm nistration, the
pharmaceutical conposition will preferably conprise

Prdphylax3.i9&xteoted 3o bavpéupienlatle Adlevint Weihe edtmeRPb Epersons who have
ref er abl ”‘015210' 05 to 80 %v, 20 still nore
SULLTRY & PLIAs ePisAYS 0t or 418 oftprwiate comsidasedio bemt éncreased risk of, the

dispdse beEatittor nQMediokd 0 foactive ingredient,
all per cen(% alg es bi/O]qvvePiteg O? Q%té?% rlf goﬁggggplgﬁ atPB{} pfar disease or
congfigrosinetaliy inchinde thosesewing anfasnilyi Histo3 FahPAiSHsE Sﬁccﬁldfition’ or

ot . iy Bfcchd
thop A e 1R en G B sl a1y Seretung thsgutarty
sustéribeoh deselbEigiinatase odeSianRd, in 25 association

with a pharnaceutical |y acceptabl e adjuvant, dil uent
or carrier. The invention further provides a process

Thd & tion . of a pharpaceutical —conposition

The Peiteh B3R o i oot PLESHhs s ucius Meatshoton

inflhmnmatdry distise@r candifbm (IRBGEIHE G Y hbRUBSREARE SR} disease or
tﬂer ﬁ%@ﬁs her ei nbefore defined with a

COH& ion tOEREISES administering to a patient in need thereof a therapeutically

effective amount of a compound of formula (I) or a pharmaceutically acceptable salt

thereof as hereinbefore defined.

In particular, the compounds of this invention may be used in the treatment of adult
respiratory distress syndrome (ARDS), pulmonary emphysema, bronchitis, bronchiectasis,

chronic obstructive pulmonary disease (COPD), asthma and rhinitis.
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30 acceptabl e adjuvant, diluent or carrier. WO
2008/ 075025 PCT/ GB2007/ 004859 44 The pharmaceuti ca
W@ oipo%ioes ons may be admini stered topically (ePQr/GBR007/004859
the skin or to the lung and/or airways) in the form
e.g., of creans, solutions, suspensions,
hept af | uor oal kane (HFA) aerddsols and dry powder
formul ations, for exanple, fornulations in the inhaler
devi ce known as the Turbuhaler(r); or systemcally,
Fordh¢yabdyg-raendioneditieripsutianies the dpsageeadiminisieBedowilt, abt@trss, vary
. sul es r ups wder,s or.granul.es;. o .
wit AR Bun LlRR e PSR o o BB H G et desis pd he
diserdepiadheas Fooxahipl§ wlbs:aai@rtﬁ)@wgf&a FARd fdragduatlioP e idvedibn, if
.,rectal admnistration in the formof suppositories;
inhgled s pggnkejisrtherange top, 0.9 whietogfanser kilogram body weight (ng/kg) to

i - : t c ds. of. .t he .
PR SHERE B LA BR RSP el D SHTRRHPLE Ol Byprouna i
adniflinfsai:rai oy, JH@;T thie ﬁbﬂy dbéaige og tH&e:gmgBﬁmﬂ@idhé gﬂ‘éﬁﬁd'f)ﬂ al ?be in the
i pely djvided. The finely divided conpoun referably
fanﬁ%gm Q@L QUGHRRES PEY %ﬂﬁf@iﬂ befly weght (Lta% tqéoﬁfmﬂmaamwer

kild¥8ars B RENAEH: fho/RoPr opel | ant m xture with the
laaégsistg}ﬁce%gﬂlag %’ljspersant, such as a C8-C20 fatty

acid or salt thereof, (for exanple, oleic acid), a

bi | l,t h hql i pi d, | Kyl har i de,
The e R ARt Do pbrwmsics kel aEsspralia st thegsot e used
on 1hSir R BRGEN bbby bosEERI AR Rinths R?rﬁﬁ@ffud%;aﬁﬁsceuﬁcﬂ by

conpounds of the invention may al so be adm nistere

conposiipndn whidkrthe fuwmada (1) torhpduad/salf astive irgredienthis ibessaciation

. S [ | £i e j.nhal et nd may be a br.eath
i A bl Bisea PR R Fag R s PPl rocgaures
for texseldoBion amiEprpathtiorietuabl pHAGhabutldABfdrMVREAbhO ke \Wedddibed in,
a carrier substance, for exanple, a nono-, di

di - or
for geanyRis.C Sharmageuticals e Scnes b Dosasie BonanPrsiensolNoF. Aulton,
Ch@ﬁiﬁlihbﬁg&@:?éil%zﬁ are sugars, for exanple, |actose,
gl rafti

ucose, i nose, nelezitose, lactitol, mal titol,
trehal ose, sucrose, mannitol; and starch.

Al ternatjively the finely divided 25 conpound may he
Dejagiifiepmsye Sl Abrireimseledie RpRETBERNER! GorapORiien el preferably

con@r&e 880 0.95 PENSRM (e bont ki ? ahdr8 Srd@RBN Boin 0%38 80 %w,

~containing the desited dose of the active -conpoun
stillapeterngeferadlysirarmniO. 10toi % %w, pabe@asnaorh erdfenablyyfran Vi lded 50 %w,

or N it PR P D R Rt b

filled into the drug reservoir of a nultidose

i nhal er, for exanple, that known as the Turbuhal er(r)
The pyesemt Bpyertion also provides a pharmaceutical composition comprising a compound

of formula (I) or a pharmaceutically acceptable salt thereof as hereinbefore defined, in

association with a pharmaceutically acceptable adjuvant, diluent or carrier.

The invention further provides a process for the preparation of a pharmaceutical
composition of the invention which comprises mixing a compound of formula (I) or a
pharmaceutically acceptable salt thereof as hereinbefore defined with a pharmaceutically

acceptable adjuvant, diluent or carrier.
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WD 2008/ 075025 PCT/ GB2007/ 004859 45 dosing unit
nmeters the desired dose which is then inhaled by the
w@aiosent2s Wth this system the active ingredi BOT/GBoM0TI004859
or wthout a carrier substance, is delivered to the
patient. For oral admnistratjon the conpound of the
i nvention may be adm xed wi tH*an adjuvant or 5 a
carrier, for exanple, |actose, saccharose, sorbitol,
mapnitol ; a starch, for exanple, potato starch, corn
The Pg%rm@cwwahwwéémﬁ may beadministsreddepirallit (erge to the skin or to the

[ : | af | r . ]
% AL TR, O 8406, iy ol
(HF:?@ mﬂlsska]lmn'd &g wpaiwelm;c (goghalauméﬁ chhrauxlamgle, ﬁﬁh}‘gﬁiﬁﬁﬁé B'@e inhaler
ol, a , raf§in, and the like, and then
de@%‘%%foé@s%sot\ﬁ?ﬁtlﬂ%%@&b | 6F yStqmRicRla eel by Akl @d@ingteation in the form
of %SHMS', Eﬁﬁule&,@?rtﬁﬁ%ﬁﬁwdeﬁ’g &pﬁﬁﬁﬂes‘agr gﬁ g&ﬂéh&ﬁﬂ afh gﬁ&\rl%l;ggﬁn the

e to coated"wth a concentraté ar solu
formesft sobtioas ox; suspensisng by, subcutaseoab hdminisyetian; ordy rectal
talcum and titani umdi oxide. Alternatively, the tablet
adw%%go%&@géow 9ﬁsugpo§§>,np§kﬂréraa eipally-di ssol ved in a
readily volatile organic solvent. For the preparation

of soft gel atine capsules, the conpound of the
Dry powderiformaijonsand preseurized dlfd a¢rosdloof dr aopbeynds of the invention

. il or_.polyethyl ene glLycol .. Har el atine, .
eSS el 8 B Bl B g sty
findy tdvdded. MEhedfhR¥edivRIRE icORM@TuRKSreRir &1l Sad Pasd BELIBA Siameter of

so liquid or semsolid fornul ati ons of the conpound

Al
lespthap 8 inhvaA mayrbersispended in 4 propeliant mittaredvige thatassistance of a

. I Li-quid_preparati,ons for oral  application,
ispAIY I o RS PR 38 V5P, B RIS B 750 8Bt st o
phayhoiipié, ansity) sha@hsride BtpaiMiofidated Or fOFBRABRHARA stuffetant, or other

i nvention, the pal ance being sugar and a m xture of
phaggesigically ggceptablg|djspeisant. and propyl ene gl ycol .

Optionally such liquid preparations may contain

col ouring agents, flavouring agents, saccharine and/or
Theeorhpounde bithe detentibn oy atsodetadiikiseidddbyageds ofh dof peder

. ci.-pi ents kno tq those skilled jn 25 art. The
inblS T TPRATI G 3 HOBROF BAnHAL (0% iehalsre andima b wedirenth pofuated

dryGRmdPEhhRR W th other conpounds used for the
treatment of the above conditions. 30 The invention

therefore further relates to conbination therapies

.48 conpoun f th i nventi.on,. or a.. . .
R G G A
subbfaacdTerthmdR), a VIR 1 drQfdlysEchbAlNA BEAilcHBIRE hedthe: polyol.

.a_conpound of the invention, is adm niStered
Sm%"@%c‘i?ﬁ@ﬁ erosugarsyior ooawle 18008, RUTHERRENTIOOMesgitoss Hlactitol,

maltitol, trehalose, sucrose, mannitol; and starch. Alternatively the finely divided
compound may be coated by another substance. The powder mixture may also be
dispensed into hard gelatine capsules, each containing the desired dose of the active

compound.

Another possibility is to process the finely divided powder into spheres which break up
during the inhalation procedure. This spheronized powder may be filled into the drug

reservoir of a multidose inhaler, for example, that known as the Turbuhaler® in which a
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sequentially or as a conbi ned preparati on wth another

t herapeutic agent or agents, for the treatnent of one
woeromor®2df the conditions listed. |In particul BET/GBoI07/004859

the treatnment of the inflammtory di seases such as

(but not restricted to) s rh% matoid arthritis,

osteoarthritis, asthma, all eréi c rhinitis, chronic

obstructive pul nonary disease (COPD), psoriasis, and

Il ory, bowel ~di sease, ,the ¢ nds of the
ot TR St e o ndiChis he BTREPY g PRéieaig itlsthis system
theanivetiegredidad, wahtdr withohRAERE S ' LhafLen

NSAI Dé)ﬁgl nlcl udi ngrnc;n-osel ectli v%lb?:tgc 6§32df§‘8§%§§§e3‘86§{1int'

/| COX-2 inhibitors whether applied topically or

Hin:A . i,raxi cam .di cl of enac,, 10 . i

Fog)rég%i%om cétg%ﬁoézﬂeggogﬁg Oélgldﬁ’gg}e&‘é HOp AN ¥s¢l with an adjuvant or
a daemarpfon Eeamplk Hltcpsd ket hadosk, |s@1%ﬁ69fn%nit%lf, goaMA! &5t e§5’1’ﬁBle, potato

as nmefenanmi c acid, indonethacin, sulindac,
Staﬁg}a SPEiaeh ar amyloedsing A sellulesederixativeh e irdey tfazoneple, gelatine or
i lrin); | ective COX-2 .
PR B Sop S A2 1O0RAD, Mo bl sratcosiigium
steaete polyettylenk wivwobeoxind) paffig aad i [aRdaet Meh 68xpRYsed into
g nitric oxide donors

cl.o-0 e e inhibiti
tahlety o Gl Fravisd b o9tas prawecrs dexibed above, may be
coedrivithsl dheshtRYed %@hﬁ@lutioﬂrvﬁlrich hﬂg &?’2%%? fl(lr%g(ample, gum arabic,

I ntravenous, or | ra-articular r

gelpting dalpenane titdnidrh divouded diltemativelyythb kable anyrte; coated with a
arenteral or

| il am ne;..auranofin._qr other
sulga;bgfﬂ%g#na} (?)irs Se%‘éq'da]flia&ﬁ% ,Jy Akt gieauic sgivagler ei n:
intra-articular therapies such as hyaluronic acid

d%rﬁi vatives; and nutritional supplenments such as
Fopyihg pirparatioa of soft gplatipng eapswles, ithsemipand of ie infentioheiay be

onbj i,on., of C ound of th .
o 5 e R ATMAE it BL ity SRS Bltoho Ha etatine capsuies
may lsent@of gratdgedfthe cuoipburil @igkihBLthe b8k sfioned fexcipients for
tab n%_?lggnl.st. of cytokine function, (including agents

g bguigPrsgingelif dorsiulatians i he comphwad ef the veaton may be
fillepBid Hér@rg%laﬁhﬁﬁgﬁu QCS systen) including al pha-,
b and ganmma-

et a-, Interferons; insulin-like growh

factor type I (IG~1); interleukins (IL) including IL
nt agoni sts_or inhibitors

] 725 and | | euki
L1qLul1Jc¥: ??re %ra’%?{gﬁﬂ?ngi 2 t;ﬁ{%@"l}]n 1{9&5 B} Qe fora of sysynsiea suspensions, for
exaflpNE; sa)utibANERItAi RIS tEéJ(l‘?d}n}?o%fnl@ N3 !tHe-EEFerﬂfgg,gﬁa Qﬁh%e bejng sugar and

anti bodi es (for exanple inflixinab; ﬁuna

a mgiptespfFthanall weker, glyeerpt and propyderenilyged. Optionatly sach l(ijquid
tanerc an

' 4 ' | ecul es, (such as e pt.)
prepdHARIAD ety SRS P R Bpdaspuihe fder 30
carbaxyabtliylléadinldsbas b ek agesl GHoerleciBienRNBoNA ﬂfbss?fskiued in

a compound of the invention, or a pharmaceutically
art'accept able salt thereof, with a nonocl onal antibody

targeting B WO 2008/ 075025 PCT/ GB2007/ 004859 47

Lynphocytes (such as CD20 (rituxinmab), MRA-alL16R and
Theronypophdcyf ths invEltidmag also be administered in conjunction with other

compounds used for the treatment of the above conditions.

The invention therefore further relates to combination therapies wherein a compound of the
invention, or a pharmaceutically acceptable salt thereof, or a pharmaceutical composition

or formulation comprising a compound of the invention, is administered concurrently or
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HuMax 11-15). The present invention still further
relates to the conbination of a conpound of the 5

w0 pwsfrioes, or a pharmaceutically accept abl e sBECT/GB2007/004859
t hereof, with a nodul ator of chenokine receptor
functi on such as an ant agoni of CCR1, CCR2, CCR2A .
CCR2B, CCR3, CCR4, CCR5, , CCR7, CCR8, CCR9,
CCRlO and CCRI 1 (for the CGC famly); CXCRL, CXCR2,

C@CXCMa CXCR5 (for the C-X-C famly) and
sequenpally ¢ras atcﬁ) re@rgtéqﬁ W&ﬁ agqthrﬁbergp@g@@gent or agents, for the
treb YR bt Ok ér%&%%&‘tﬁeeédﬂiﬁﬁ)ng ﬂst%@e conbi nation of a

compound of the invention, a pharmaceutically
acceptabl e salt thereof, W|th an inhibitor of matrix

[ Ot ease e., the stronelysins, the
i BRI bE BN ER snlnteb e ek Kb ot it )
thAgEEdaRBEEs, 0epadiald ¥ b AYRAA %
col | agenase-2 (MWP- 8)S, scoI I agenas lgli \ 25bsﬂ,1)ctwe pulmonary

disgased P@, pso11a§1mwd3§1ﬂargmat§mebwelrd4®a£d§m cobfhounddsf the

9 d
1n\.%hf1€lﬂ§4 %EE galgxﬁfns J d%hl:,l]’&lé goalg)a%g%ﬁ% nltsﬁ glon—:[}}t;émégl@gﬁpﬂammatory
agemy @rtdinifies NSATDEVnchRing @ nddeRetil O c M6 o SR Of{lnl PEOX-2

i nvention, or a phar maceutl

d of th
mha\alélgoégg’ggq%%r %’é’lhf’ {eqmqaé]yfor sygiemigalle (suoh ps pinexicam, dlclofenac
N BESLS 20 o SEHIEREE 5 o
feramateg ondtsas reefetrmais;aci, vloheitiachBIulifac, ab@RbAHR8 pyrazolones
C&i— )ﬁal |€t Abbo%a; 79175; Abbott-85761; a
su A(%é:’ BHeHtnLne SR icy lRfes sheras-aspisinkyselegh YoR@M-dinhibitors (such as
meloxadh, tbRES KD Libﬁ!c@ﬁ%”%l@é’c@&%z Hﬁ’ﬁ?@co@ub parsogsih gnd glogicoxib);

thoxytetrahydropyrans suc enecad

cy@Wmmgsesghlbﬁgmmca)x@deMrS’(ﬂINﬁmst gledeeticosteroids (whether
a 2 25

hth d such as L-739, 010;
L L b RO M NS
methottek e deflghoniiad; I3RArGQETRREHR iRy Mth M?P

and aEAY x. 1005. Therpr esent i nvgjrg)te?%ﬁla ur?%érranr %?gther

pargRyesa ar rghgsl ﬁﬁ’fqp@iﬂt@flsyam@]@ﬁ-’p@m dicerkin; igra-arvieulti mﬂl;ap&& such as
. | aIt t hereof . and
by e s R B G Pufput D5 g
LTC4, LTD4, and LTE4. selected fromthe group

T i eiRbnbe S e t%éé“gé&&%%%@%é@pgﬁi e
1nV§Bﬂ|kt%331 glg%, ?Igdg%lﬁgégrt]lgﬂg}a a&:@ S%glﬁg 9 ?)roxg g’,g%tggme or agonist
or qn@gow’g@ﬁ;mt@@%ﬁ&ctms (mfud[ﬂnggaﬁtts Nvlﬁ&ﬂ Atk @8 eytokine s12g%1alhng
patlgg:%%z gl}{ast bdlﬁerlt%rns éﬁﬁg’ EOC\éesrylstléIzrlB ?r}clud%(é SIZ)}SQ- beta-, and gamma-
interferons; insulin-like growth factor type I (IGF -1); interleukins (IL) including IL1 to 17,
and interleukin antagonists or inhibitors such as anakinra; tumour necrosis factor alpha
(TNF-o) inhibitors such as anti-TNF monoclonal antibodies (for example infliximab;
adalimumab, and CDP-870) and TNF receptor antagonists including immunoglobulin

molecules (such as etanercept) and low-molecular-weight agents such as pentoxyfylline.

In addition the invention relates to a combination of a compound of the invention, or a

pharmaceutically acceptable salt thereof, with a monoclonal antibody targeting B-
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i ral ukast (CGP 45715A), and BAY x 7195. The present

invention still further relates to the conbination of
wa2@snpend of the s invention, or a phar maceup¢T/&BRY07/004859

acceptabl e salt thereof, and a phosphodi est erase (PDE)

i nhi bitor such as a nethylxaq&hanlne i ncl udi ng

t heophyl l'ine and am nophyl I'i n a selective PDE

i soenzyne inhibitor including a PDE4 inhibitor an
or_an inhibitor of

inhi bitor of t i.saf or m PDE4D,
L}b;ﬁﬁg{cy%g (sp %EZ’@Q i MBS -pUpReRd Tel pmpocytest GELA4-Ig,
HeMabllres)i on of a conpound of the invention, or a
pharmaceutically acceptable salt thereof, and a -
hi stam ne type 1 receptor antagonist such as

. L or. rat adi ne, fexofenadi ne,
S AR S LR BT b P bpa e
1n¢mﬁ03,ailaﬁﬂhaﬂﬁaceﬁﬁ&ﬂ&%@éﬁté@@baﬂﬁtheﬁéﬁp Rt '()@?lator of Flfemokme

%%cllzme or. m zol asti ne; [ied ora
regspios pushion sueh g anl@tag@elspo%@@m CGR@n@CRﬁAsCGRDB CCR3 CCR4,

CORS ke U5 S0kp G SURIAR O0RT e SO RN Bl xcru.
cxw,e@xcmndxemrmummﬂmfdrﬂm OIX-0Y fafeBIY$ Bnd @§(3CR§ for the C-X;-

farre razole) or a gastroprotective histamne
ptor antagonist. 20 The present invention further
relates to the conbination of a conpound of the
i nvention, or a pharmaceutically acceptable salt

The @gqsgmfmveml@n Snrtheen relgiontcsthe obmbinatib 6t 2odmMGounMRE te invention, or

A B b b
(MOIPS, i aheBeaHdll 6ad e &ﬁ&g&h@@ Endihe tgefanﬁgs%gfa’s U, 2 5,

al pha- 1/ al pha- 2" adrenoceptor agoni s VASOCONSL T ¢
ALHGeAPALT GPRoRlly colagenese- s (MMPad), poligphasesco@iiipes), collagenase-

v AL SEy PSS 1 SReS S R BRS L Sometins o

11 ooyl elVER=B laind &INP D ﬁﬁﬂt@ﬂﬁ@@genfs%hé@@s)’ﬂfx?%%lgx@e

hydr ochl ori de, xyl onmetazoli ne hydrochlori
tramazol i ne hydrochl oride or ethyl norepi nephrine 30

Thél"_ﬁl‘é%éiﬁ hx'l\%hhgl? stil gpl%ﬁa&%%tg%ge co(_ﬁll%{{%zoo atoct%glsp%%nd o? the

e present invention
invewfian, nag Pbﬁrm&elmcaﬂmmepﬁbléfsatt It réoTy a1t d l@ﬂkotﬁéne Rosynthesis

tical Labl Lt ther eof
B SRR ar g1t VD A Prencs gy Eseasdtinatig e GFLAP)
ant{ddnist Mch &nﬁléﬁ@n ﬁﬂim@ﬂ' ﬁﬁle&Mﬁﬂeﬁ&aﬁhf Rgﬁ&ﬁ]’m 175; Abbott-85761;

hyosci ne, yrrrol ate, i|pfat opi um
a s

O%qb@ty;@ﬁ} %11@he@j@-2 aikylwlﬁmamndd;) R @rdidert-butylphenolhydrazones; a
methoxytetrahydropyrans such as Zeneca ZD-2138; the compound SB-210661; a

pyridinyl-substituted 2-cyanonaphthalene compound such as 1.-739,010; a 2-
cyanoquinoline compound such as L-746,530; or an indole or quinoline compound such as
MK-591, MK-886, and BAY x 1005.

The present invention further relates to the combination of a compound of the invention, or
a pharmaceutically acceptable salt thereof, and a receptor antagonist for leukotrienes (L T)
B4, LTC4, LTD4, and LTE4. selected from the group consisting of the phenothiazin-3-1s
such as L-651,392; amidino compounds such as CGS-25019c; benzoxalamines such as

ontazolast; benzenecarboximidamides such as BIIL 284/260; and compounds such as
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5 pirenzepine or tel enzepine. The present invention
further relates to the conbination of a conpound of

wo b@siorspeht i on, or a pharnmaceutically accept abCEGBa000/004859
thereof, and a chronone, such as sodi um cronogl ycate
or nedocrom | sodium 10 The present invention still
further relates to the conbi |4§ti on of a conpound of
the invention, or a pharmaceutically accept abl e salt

cocort|c0|d recept or oni st, such
i ﬁf’k#??td’é“m% At PABILGAS, veelkett (ME-679), RG-13523, Ro-245913,
1rahﬂ@htq@}m¢§nlgg délﬂr@g {3, budesoni de, fI uti casone
ze or

propi onate, ci 01 esoni nmonet asone furoate. 15 The
present invention further relates to the conbination

t h tical |
TH e FOPEHLR il s sEiia R cnRhinaiol pha pompaRdaTdes
m\&nﬁUﬁ | @arphaahaRRgcal R ERMe SHCReRSE Bﬁ)&@?ho%)ﬁoa_ i erase (PDE)

esent invention still further relate
“lE el pom msthyixangmpingrivcloding Iﬂteophyih:emamcbﬁmnoph)ahne a selective

t: ept sal.t. thereof. et.h
P R Lo oBRR o4 Riyicy S5 dpbitoutcR o ‘tomm PDEAD.
or an {rdglsitir off POESant i body nodul ating Ig function such as
anti-1gE (for exanple omalizumab). 25 The preseént
invention further relates to the conbination of a

The %E@@Htrlgvéhftloh IT&HB&EYQQE&% 9cpthe 35 %ﬁ har (g?elﬁ]%zrc!ftglﬁ&f){he invention, or

acceptabl e salt thereo
a pb@lpmat)ailﬂlqplla ;apd:apm:l)l@mlﬂ therleﬁlﬂ’ bﬁﬂﬁhts%n@%@tl,reééﬂ)@d} aBPagonist such

as%ﬁrh gn X (gq&en ative thereof aretinoid

Prien Kraggtine. dhslorasadipe. gpxof ereﬁdimea%w@gf@m terfepeding, astemizole,
Adistink, 1EvWsdabfing QIR K

i of It he | nvenltn i on, lgﬁer%ﬁgh ar ﬁgdggéjjt I ca €°1§§:r%:“'e°‘tc%‘g)2aspme

appligdiorglive fenieallymarnteilat | ons of  ani nosal i cyl at es

and sul fapyridi ne such as sul fasal azi ne, nesal azi ne,
bal sal azi de, and WO 2008/ 075025 PCT/ GB2007/ 004859 50

The peatadhvedrion Bl R m@&lﬂo&h@ﬁd&nﬁiﬂ%§o§i&g§h&%§8& B the

. thiopurines, and corticosteroids such nlde
mv?ﬁtémb &8 Bharmassisally Acqeptablecsalt rtiedreqfeand opitoken purnp 1nh1b1tor (such

f._the invention
o SR R B IR e 0B o PRy Srineilitnor
W th an antlbacterlal agent such as a penicillin

v t ve tracycline, a nacrollde a

Th%gr[ege ét&eaﬂ?n glqi el %@ﬁﬁoﬁm ¢ffabination of a compound of the invention, or

a pharmaceutically acceptable salt thereof, and an antagonist of the histamine type 4

receptor.

The present invention still further relates to the combination of a compound of the
invention, or a pharmaceutically acceptable salt thereof, and an alpha-1/alpha-2
adrenoceptor agonist vasoconstrictor sympathomimetic agent, such as propylhexedrine,
phenylephrine, phenylpropanolamine, ephedrine, pseudoephedrine, naphazoline
hydrochloride, oxymetazoline hydrochloride, tetrahydrozoline hydrochloride,
xylometazoline hydrochloride, tramazoline hydrochloride or ethylnorepinephrine
hydrochloride.
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metroni dazol e, an inhal ed am nogl ycosi de; an antivira

agent including acyclovir, fanticlovir, valaciclovir,
w@asusiozdoevi r, cidofovir, amantadine, rinmantadi PET/GB2007/004859

ribavirin, zanamavir and oseltamavir; a protease

i nhi bitor such as indinavir, nelfinavir, ritonavir,

and 10 saquinavir; a nucl eosfde reverse transcri ptase

i nhi bitor such as di danosi ne, |am vudi ne, stavudine,

zal ci t abi ne_or_zj dovudi ne; or a non-nucl eoside reverse
Theprereptinpention frikgraplatss to thechmbinatien pf appmpownd of the invention, or

| B i nt j Kl 1. further relates

* PRl O RATe St U B4 Aedicplinertls bRty BhE
mugcarnip heaepec Gt | M2, hyd RGY ephadilie sael 4s dopiRohyoseid, a

lcar di o a%sc:ul ar ;@g{;t suych as  a cal ¢ci um channel _
g 361"8%%*’“: S, dPFHPRL l‘é’ﬁag% HoBppiyduRmide, gritropium bromide,
pi@ﬂ@pg{e%s@élgﬁﬁgﬁl\égrti ng enzynme (ACE) inhibitor, an

angi otensin-2"receptor antagonist; a lipid | owering
agent such as a statin or a fibrate; a nodul ator of

I cel | .morphol o such as pent.oxyfylline; ) i

T RGBT Ao 1 B G R G semBo it neivention, or
a phggiRgaiidally) acodpidyid ot i L@

pfhurt her _re _atgésiﬂtt 0 theth%g%%-igﬁ%%%%ﬁg#e’aﬁggﬁ%%%y SFomOglycate
or pptocromibpadivm; or a pharnaceutical |y acceptabl e salt

thereof, and a CNS agent such as an anti depressant

(such as sertraline), an anti-Parkinsonian drug (such
The predeirievention ktild Gxther FelediortB BombiRh@SH HEXrpoudd YAGR
. inhibitor such as sel egine and rasagiline, a conP
InveRiiothof gphawraceulically ageepiable salithareo!, withiagluecortigoid receptor

' Enhi-Di . A ant agoni st, a
T8 MBS oL e RIS A Rhrafegee
budsgisomide,rfbrimhsametprogomte, dicl@phids as BlomeBdsoRd fuadite -

Al zhei ner's drug such as donepezil, rivastigm ne,

tacrine, a COX-2 inhibitor, propentofylline or
TheBidsédt amah L ek d ' r r. :

PEit peuon SHILTRIRCPRAN chMRAES: Piioul b Bfinvention, or
a pharinageytisally eeceptapleasaitdbereant, with lay aget elptt atdalsal 4 nuclear hormone

, n agent for the treatnment of acute or

rec%ﬁ?%ﬁﬁ%ag??%}%s%h as a centrally or

peri pherally-acting anal gesic (for exanple an WD

2008/ 075025 PCT/ GB2007/ 004859 51 opioid or derivative
The presed mvention sithfizther relatesin dhsecoibinatindifamonmopndaf the
: b [ ] : [ i - ressant.agent - s, .
i BRIokE ¥PL bR Biicafly BB R PRI, CRHpPaRA ebimymunoglobulin
(lghgdtprepheionrce ae ahtagonierdria@iibddy hb@ilatif Btasction subi€as anti-IgE
n COﬂbP’LPEatI on of conmpound of the invention, or 5 a
(for grampleumalizumab). accept abl e salt thereof, together

wth a parenterally or topically-applied (including

i nhal ed) | ocal anaesthetic agent such as |ignocaine or
Thepprgesnt inventien fuberemtates to the combination of a compound of the invention, or

a pharmaceutically acceptable salt thereof, 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, or a pharmaceutically acceptable salt thereof, and combinations of

aminosalicylates and sulfapyridine such as sulfasalazine, mesalazine, balsalazide, and
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A conpound of the present invention, or a

phar maceutically acceptable salt thereof, can also be
wais@d/orsnzconbi nati on with an anti - ost eopor 0Si SPEEBR007/004859

including a hornonal agent such as raloxifene, or a

bi phosphonate such as al endronate. 10 The present

invention still further relates to the conbination of

a compound of the invention, or a pharmaceutically

acceptabl e salt thereof, together with a: (i) tryptase
olsplpringi ang imnunpmogplatosy egendsivich as theghibputines, 4idAdexticosteroids such

(iii1) interleukin converting enzyne (|CE)

as%?‘%ll ‘?Ec')r; (iv) IMPDH inhibitor; (v) adhesion nolecul e

i nhibitors including 1s VLA-4 antagonist; (vi)

cat hepsin; . (vii) kinase inhibitor such as an inhibitor
The,pr eﬁ%ﬂ‘ é‘éveﬁtéon sk eelates fortheyeonghinatiqn of a cpaymuad OW invention, or

o TR oA e A TR e L0

perii¢ilasderivaiive, asetpdydine) Niacpilide e beta-ldchas & Aor&ifiolie,
r.IKt%, or, a nase involved in.cell cycle regulation
me’%%‘%téﬂz & 24 iiplqdpmigeglyconion: an anfhdesf agqny ilrtqlqdu@g Wskowirg
farrﬂ:ﬁ@%h %Facfd:w:d LRRENEHE didith ik ta%anta‘déﬁ% rtlﬂa ata'am% ?Hemrm
or B.sub2 ’Feceptor’ ant agoni st
zanaglemr and 0$elfemm1 zepmmasdmrﬂnhmt s1(oh1 ap nxdina\hr lmelﬁnamlr d#tsravir, and

sl BB 4 Rt T B o iSRS e,
staxbﬁlﬁlid;) ElBRIbREs - zid okiullink; &1 Mtﬁnﬁh@éd&”ﬁfé%ﬁ% ’@irﬁgﬁ’&b!& inhibitor
Xiv) transformng growh factor (TG(3);
SucélaatleYléﬁPnt%?rf@f%lengomh factor (PDGF); (XVI)
fibroblast growth factor for exanple basic fibrobl ast
grow h factor (bFGF); (xvii) granul ocyte macrophage 25
Theplesamy 1rﬁzt3nm.ﬂ atll fgthtaelaads 16 B Orbination\0f al onpeRe@bLhS

cream (Xl@ tachykl nin NK.subl. or NK sub3. receptor
inverHoRg Bt Rirgiaesntisansgocgable salstherent.ang a(qagilﬂtévtsawﬂl) agent such as

a c%lﬂﬂﬂxgrg?ﬂéi Blac §<§11 Q%%@ éﬂ?)'&%@blt RbcigYCh &%m%s C(%trvtertmg enzyme

( XXI verting enzyne inh
(AGB)AaHpjtox, ar mnglotensiueQelrd:ccptMaMagomlsda lipididvesmg (pigidS)ich as a

i nhi b 0 m)at ract .
sta%%feap @P{%Bﬁ%ﬂﬁaké%{s"%ﬂ?@é‘&& 1@%‘9@@%&%@&% pepioxeiling;
hrdeSbutic® or of
t c{I%[’lg8 iﬂtzxx{f/gi)ﬂ gg}r%gﬁﬁﬁg??%pta tﬁe@ a%gé‘é ?%)rrtl gffﬁlbﬁblltl -like
receptors (TLR), (xxw ) agent nodul at i ng the activity

o) e P2X7; xxv
The é{ﬁ% {ng/ rgl[lto n ﬁma nrslgr l?ﬂho&@tf |a\?8 (L%%[he ipyention, or
a pikBceufiBAlly stceSAWE Salt M&@%H(W(iqgﬁ Mﬁéﬂ-’%%ﬂn@%ﬁés%ant
(Sucgl ale n a further aspect t he present I nvention provid

CRETaHAE): 8 apt-Batlineamsndrysmisuethes depresat, dcempaofop@@m
praﬁﬁ;;eglgfé P112bBShEbRo JL‘IEH 'a§ e?ggsﬁ)c{ en%trgégar@?n%ng ﬁ)O] 1P ﬁ%g?qt‘or such as

d one or nore rom
tastoapmy As2 mfibitor, a dopamme reuptake inhibitor, an NMDA antagonist, a nicotine

agonist, a dopamine agonist or an inhibitor of neuronal nitric oxide synthase), or an anti-
Alzheimer's drug such as donepezil, rivastigmine, tacrine, a COX-2 inhibitor,

propentofylline or metrifonate.

The present invention still further relates to the combination of a compound of the
invention, or a pharmaceutically acceptable salt thereof, and an agent for the treatment of

acute or chronic pain, such as a centrally or peripherally-acting analgesic (for example an
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S 0 a non-steroidal glucocorticoid receptor

(GR-receptor) agonist; o a PDE4 inhibitor including
wa@poosfolioRs t or of the i sof orm PDE4AD, o a nuscarP@i/GB2007/004859

receptor antagoni st (for exanple a M, M2 or M

ant agoni st, such as a sel ecjve M3 antagoni st) such

as i pratropiumbromde, tiotropium brom de,

oxi tropi um brom de, pirenzepine or telenzepine; 10 o a
ophaid ot aérdFatiQl tieheym t S

P OCR1 receptor ant ag%ﬂr??rg?%% Bﬁe t%@r;oéog&léucﬁga% alitryptiline or
othsy gadslepgasant egent-g mrﬁcﬁilamOblqramon#steaoﬂda]rmemﬂulimialtm agent.

(for exanple IKK2 or p3 8). A conpound of the
invention, or a pharnaceutically acceptable salt

Tltlpjeassemf investiondlisikerhelated B 98 @FmbhaGONBF Habh ﬁ&m‘ﬁ‘ IffthéMhvention, or
XI stl n %&erapeutl c atgent for the treatne
utigaly acespiahle ealithereah tegethye mith a pacénietelly ()r Jopixally-applied

(111@1'1‘1?%% ?hél&?rlﬁ&ﬂ e@ﬂtehggg&lt glfc%xl ag 61%%5%11’?@2&}@ eég/a’é?]eat Ier%lgf
A mmmxmﬂu af gheagoresent {fvonticey 8NP baraiadetically roef@ﬁf%‘%@it ekt can

C ospham de, nitrogen nustard, nmnel
als(?%he g‘ﬁﬁf@’rﬂ? AL Y ARG O%eoperqsmag@@fdml@dmg adprmonal agent
suds ERAABR, of € biphBEpHRATRLS Aalldpl ate such as a

fl uoropyri m di né uorouracli or tegafur,
raltitrexed, nethotrexate, cytosine arabinoside,

TR 5o s Pt Fugtes o Bmbinionofa fosespond éthe
invetitidn, @3 a pﬂ%a%ﬁﬂtfdaﬂy bl PRARKCIal, th&@&@f&é@ﬂh@f @1th aC(1) tryptase

da unon%m n, epirubicin, idarubicin,
intglytar; Ggip %lptrﬁcavatmgtfmtanwm)amagnman(mmmexﬂmmmgemmng

NS AR N ST R O

Vigué Ian’agoﬂnab; Q\Iu) Ozrthetpam@ (e &linas® fnhﬂntotr QR &%ﬁﬁﬁ%ﬁorﬁf tgrosme

bi.t or oy exanpl e an epi po hyl | ot oxi n suc
km@fe Jﬁﬂgh Bt tgfr;ﬂ 6% pMAP §W@mipk‘e£ typb e bpatingb nmesylate), a

serfiRTRGLIRRE kihse (%hél) asaancl)ﬂltn%ﬁé “of a) r}}l?%%g%} qul INK, protein

anti oestr ogen or exa

kinpsel AxB foe fgor Hﬂé} OK& kmasae mwo]lved:l hme‘n&iyebe re 2ila@RSLADAN cylin
anple 30 ful vestrant),

ul at or
erkREGR Flantr bt Stesr-coshanpivie e dlogennse BTyt su. -
Bishibg. afsc 0
or B rs a2t @a%glfn){n;%éﬁfsgﬁ(ﬁfe é)?g n%(ﬁg ] %fstgf%né Ftﬂ%ﬂlrc%rgé Virtanthine
oxidgseriplibiter, iqu)exampbra&igpmm@,e(mq ﬁmosemaagﬂne, fnf@eﬁipl@brobenemd

sul%@&%gg 89%%8% m%lgeg %Xl e v%ﬁ g%r?q%ze%g%g%p@eégxw) transforming
groavtta fict@ {068 P) (@rzekRdervRUFEAN G fQ&tPP@@e)ﬁ %gﬁ? {iBlobRA% growth

inhibitor o 5a-reductase such as
factor for example basic fibroblast growth factor (bFGF); (xvii) granulocyte macrophage
colony stimulating factor (GM-CSF); (xviii) capsaicin cream; (xix) tachykinin NK.subl. or
NK.sub3. receptor antagonist such as NKP-608C, SB-233412 (talnetant) or D-4418; (xx)
elastase inhibitor such as UT-77 or ZD-0892; (xxi) TNF-alpha converting enzyme inhibitor
(TACE); (xxii) induced nitric oxide synthase (iNOS) iﬁhibitor; (xxiii) chemoattractant
receptor-homologous molecule expressed on TH2 cells, (such as a CRTH?2 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.
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(iii) an agent which inhibits cancer cell invasion
(for exanple a netall oproteinase inhibitor I|ike
woreosE®eat or an inhi bitor of urbkinase pl asnP@DGBR007/004859
activator receptor function); 5 (iv) an inhibitor of
growm h factor function, for ﬁéanple: a grow h factor
anti body (for exanple the anfi-erbb2 antibody
trastuzumab, or the anti-erbbl antibody cetuximb
[ C2251), a farnesyl transferase inhibitor, a tyrosine
ki nase inhibitor or a serine/threonine kinase
In bftuithdrtagpect &R Prédehbint @ftioRf LR 0
famly @I? or ef anpl ehgﬁ{tlggpﬁ(gﬁfe%%‘?osﬁ@ﬁgg %ﬁ%%?rgg%?or the
trepiapang pf GOPEY @pthamg or allergic rhinitis) of a compound of formula (I) and one or

- - henyl.).- 7- met hoxy- 6- ( 3
R e o R R R M rE e e (et i 1 i b

AZDB31®%)sterbidaBglat duprtidoRN ey tor @}fg-i*ec_eptor) agonist;. .
bi S(a?,P ‘Ig\% yet hoxy) qui nazol i n- 4- am he (gr ot'i ni b,
Bl - ‘}ﬁ? ﬁ%togg}cy.} oinkibiter of the isoform PDE4D;
chl g, skl = L= (.3-.nor.phol i po qui nazol
. St enEMborde ( TREBPE S MPUBRRI BHaBGES suoh
pl aveklettidelVB\athggniotistch Rapakrop R bomid, _ti@ﬁof)iﬂm lgljofn%e,
of thﬁ he ahoga/.teajﬁ%romh factor famly; is (Vv) an
ant 3 @P&E@ Foulide, dHienzspine Qrdelghieeniig ch i nhi bits t he
e f eGhed : i.al: or (for .
e ool G eLing B SRRl Rlipn P R soda Y antagonist;
factsteraf(susbay budesveide)z ormab, a conpound di scl osed in
0, .97/ 30035, WO 97/ 32856 or WO
by TSI o KRRSE e (hER ik L obR&Dher

mechani sm (for exanple |inomde, an inhibitor of
integrin_av(33 function or an angiostatin); 20 (vi) a

A coqyound pf theiavanign. . @rphagvaseutenlly abapedties et therebd ca®ilso be

: L sel dn WD 99/02166, WO 00/ 40529, WO
g T SR o B A 3554 e G B Wi eiment shncer, for
exapyilé yuitablecagents indedk:i N anti sense therapy, for exanple
. one di rect ed }o,one of the targets |isted above, such
() gty difsehye/antinegplastic e an e icarmhinetioq therdof, amsedymhedical

dose, buth r or,_exanpl e, .
o ag%(rg’oachglggtﬁgﬁqly ie%ﬁg%gé{ng err g%ﬁﬁ ef& %%%ﬁ@l?@lﬁnﬁs
cycé{m@mrzhg;m@fs Ritrugen Iumstaahtmﬁﬁl%d n, ehl;:ﬁﬁl%&;l, badaiphan ora
. directed.e ro-drug therapy) approaches
m“é%’?ﬁee%sa‘} ﬂ%%eq%@?‘ﬁ%&%ﬁ’%gﬁpk&%ﬁ?lﬂtwé?h ey Hietopgrimidine like
>-flkbRariler tefRaGlahAl, MithsRAGHIIEL B3R HHIEIE W droxyurea,

appr.oaCheS IO I NCrease pati ent erance
gemaHappe 19E P@Eﬁgﬁa)iﬁl); (21 dliltdtnhnewaqmibfmﬁcr(fc&$xamblei anditl@acycline such as

A SO AR o5 oIS LS Dy
dactimenayain or BRthempyHRE ﬁlﬁ&ltirﬂtdtféfefg@ﬁ‘ts(?oﬂéiﬁ?gmggf%kflhfdy such as

. of patient tunmpur cells, such as transfection
VInFHB R iR astigenvindesinetos vinsmdbine 2or 4 taxaid Isecikasrtaxol ot taxotere); or a

. 0 th nul.at i factor, o
o el oy P ARCPAREE: 4o R Pl dscteniposice,
amsaerines tapoteedn W 2AHRHMEEARS PCT/ GB2007/ 004859

(ii) 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
cyproterone acetate), a LHRH antagonist or LHRH agonist (for example goserelin,

leuprorelin or buserelin), a progestogen (for example megestrol acetate), an aromatase
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54 imune cells such as cytokine-transfected dendritic

cells, approaches using cytokine-transfected tunour
wa@edos/orjores and approaches using anti-idi ot ypi BCT/GB2007/004859

anti bodies. The present invention will now be further

expl ained by reference to thkg following 5 illustrative

exanpl es. General Methods 1H NMR spectra were recorded

on a Varian Inova 4000 MHz or a Varian Mercury-VX 300

1nhi\ﬁtl§r7 fgls%aﬂ{@ e%n;légtf E{E. %Cél@ggéﬁzfgé gxg{illegr.{eg%ﬂé A ﬁ)cil’n(iﬁhbitor of
Samm@emchlagfﬂastémé 1 95 ppm) or nethanol -d4 (8H 3.31

ppm were used as |nternal references. Mass _spectra
(mmaeemewbmh aihibits %np@nqeﬁ AnvasieD (for gsamplg aeialigroptelise inhibitor

Ilke%gﬁn%%slt%taq% b16<§'\4§ rl]lg‘ s@ %PAST‘{%}&% )iagé\%lltérqge%%r function);

(1Vﬁmr1ﬁnilbtt0@d5@hwtlv\ﬁﬁto@ ﬁlrrctxeﬁl, forxanplsial ng‘ath:ﬁuts)r mgtibody (for

XIS RSE-Er T BHIOPLE BT FAE ey A5 Bpe e iKimab
[C%@ref‘ %%ﬁw % érh nhiRh £ 4 inAbSind R8s EQRIBRIOE bRtk Lfine/threonine

ent s and commerci al reagents were
kinade inhialtor, ah uﬂyb@raxﬂ ﬁlaaapuﬂwmal@ruwﬁdfaa@r faoidy (ferlexaa@le an EGFR

R LG 83 SELELSS QU U500 SLLIST: S -

mofphARh&Sr8p SR inelaLz068-40aind $5dTHindS 20D 1§39 q\TJ(BLeﬂiyh?lﬂ)henyl) 6,7-
aqueous ammoni a or aqquous trifluoroacetic acid;

blsszameﬂisxs&ﬁhﬁxyb@m@zzzsné amins (erlptimde B 174) Dé61aﬁl'}’é?qMé@%(3'

etk MR BRERLL TS nsphdimopttrb e e s bR 3B 0
mh@t&ﬁf%%té@w&m&dcg%wmaabmnn@, vi atﬂnnalbgmadf @hemftocyte

acetonltrl | e in 0.2% aqueous 0.880 anmoni a over 6nin.
groyith fagtorifamily,. Method B is using an AtlantisTM C18 5

o TS R Ly 508 0l ot

growth fa&jtdfﬁ(for&:g%l(ph ttuf] agcexmplaemdm&mai ¢udl groivtiofactog antibody
bR B RPN SRS P BOVE T e B0 PBAES WO 97556 o

WO 98/13354), or a compound that works by another mechanism (for example linomide,

an inhibitor of integrin awvP3 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 cytosine deaminase, thymidine kinase or
a bacterial nitroreductase enzyme and apptroaches to increase patient tolerance to
chemotherapy or radiotherapy such as multi-drug resistance gene therapy; or

(ix) an agent used in an immunotherapeutic approach, for example ex-vivo and in-vivo
approaches to increase the immunogenicity of patient tumour cells, such as transfection
with cytokines such as interleukin 2, interleukin 4 or granulocyte-macrophage colony

stimulating factor, approaches to decrease T-cell anergy, approaches using transfected
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55 HPLC: High performance |iquid chromatography DM

i | formam de NMP: N- Met hyl - 2-pyrrolidinone T3
W(;IIZ\I(;()?/O;T;)tzsh d PCT/GB2007/004859

2,4,6-tripropyl-1,3,5-trioxa-2,4,6-triphosorinan-2,4,6

-trioxide s Exanple 1 54 _ _ _

N-Butyl - N- (2- (2- (8- hydr oxy- 2- oxo- 1, 2- di hydroqui nol i n-5

-yl ) et hyl am no) et hyl ) - 3- phene(tﬁ?oxypr opanani de v
ininywiteatlh ouchds cRokinetianstdited Hen&it&Peelly, approaches usi

N-But yl - N-( 2- hgsladr oxyet hyl) - 3- phenetéﬁqxfgr opqnanfn&e 0
cytpkiyerpansiectqd thimqueesiilines and appreadheb usiyik anti-idiotypic antibodies.

3- phenet hoxypropanoate (2.5 g; EP0411409) in _ _

di chl oromet hane (10 nL) was added trifluoroacetic acid
THefpredept immehtionewilli noiwbefisr expldiidB fellretbello Mol1B6 e
el entr at ﬁd' The residue was dissolved in
gtV e PXRRlEsane (10 is mL) and oxalyl chloride (3 nL)

added. The reaction was stirred for 2 h and

concentrated. The residue was dissolved in

di chl oronet hane (20 nl)GenéragdHgRods0 a sol ution of

i | et hyl ai ni 3.23 and .

'l e Ro@éentend ene Yarigy drava dod Midr om0V 30
stlumenC. i L rr 1 an )
e SN R Lk oy 8 7 2 pomh ety sutfoxide-ds
(S1eX60 @ptmpchcttohitriktdiy(by A0S tRHS of RethadBl-BH5y, 3-3‘1%%@6 Gised as

it hafefvvas dri ed over 20 anhydrous mﬁgne |bU{n fl date,
INIPINAL IEILHC°8hd concentrated to give the sub-title
conpound as an oil (1.95 g). 1H NMR (400MVHz, CDCl13) 5

7.30 - 7.18 (m 5H), 3.83 - 3.74 (m 3H), 3.68 (t,

: Ma#pippecBas@re recdrdéd ot mA @idnt MBIBE-ve add 2568 (AJPC{ %E% EI)(zornr%9Waters

Zh@@évé%%lééﬂlg%iﬁQ%a?ﬁ@ggﬁPI%E?pfn 1'z§gﬂangpc|;oo.vo

2008/ 075025 PCT/ GB2007/ 004859 56
Flash chromatography was carried out on silica causing Biotage FLASH™ or equivalent,
for example Biotage Flashmaster™ or Isolute columns. Unless stated otherwise, starting
materials were commercially available. All solvents and commercial reagents were of

laboratory grade and were used as received.

Preparative HPLC was carried out using either a Phenomenex Gemini C18 5 pm, a Waters
Xterra C8 5 pm or a Waters Xbridge C8 5 pm using aceonitrile in eitehr aqueous ammonia
or aqquous trifluoroacetic acid; or a Waters Sunfire C18 5 um using acetonitrile in aqueous

trifluoroacetic acid.

Purification by reversed phase preparative HPLC. Method A is using an Xterra®
C8 Smicron 19x50mm column eluting with a gradient of acetonitrile in 0.2% aqueous
0.880 ammonia over 6min. at 20 ml/min. Method B is using an Atlantis™ C18 5 micron

19x50mm column eluting with a gradient of acetonitrile in 0.1% aqueous TFA,

The abbreviations or terms used in the examples have the following meanings:

SCX: Solid phase extraction with a sulfonic acid sorbent
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Step ii)
N- But yl - N- ( 2- oxoet hyl ) - 3- phenet hoxypropanamde N O A
wa@riosnew2sol uti on of PCT/GB2007/004859
N- but yl - N- (2- hydr oxyet hyl ) - 3- phenet hoxypr opanam de
(1.59; Step i) 5 in dichlorggethane (60 nL) was
treated with Dess-Martin periodinane (2.818 g) and
stirring continued for 2 h. The m xture was dil uted
HPLCHh di cliiioh 9sEbASRE ueous sodi um
I&,dr ogen cgr Eonate s%}l ?%ﬁ%{}qt%%v%}ggby water, dried
er magrABai r]@met@dfoﬁmamdefl ltered and concentrated to

ve t he ed ound as an oil. tO Step iii
If\ll-n)l'sutyl I{ﬂ@;ﬂiétﬂ ‘ﬂ?ﬂg* - 2- ox0- 1, 2-di hydr oquipnol i 21-5
T3Py1 ) et hy'M-ﬂ@ﬁer}‘lyl' 3 531'103%{3@ a%‘-@%&%&@ﬁ@% Hoxide

hydr ochl ori de A sol ut’i on
5- (2-am noet hyl ) - 8- hydroxqu nolin-2(1H)-one (0.070 g;

Ex},%gl Chem 1985, 28, 1803),
Ny l&lflé_ I\I—2(2 o:;oet hyl ) - 3- phenet hoxypr opanam de (0.079
- . 13- _
tY19%-€B-(2-($-hy d e td 6Xtﬁ¢J2dd1ﬁ9d indlin gryg t}ﬁ;ﬁi}gﬂf& ethyf)-3-

h %t was stirred for. 1 h, treated with

Phgy, HBW"BH?H?‘PH@*(YG‘I‘M@O@#and stirred overnight. The
m xture was treated wth a few drops of 5M
met hanol i ¢ amoni a soI utH on an evapor at e

resi due was tak t bang d appl i ed
to a 10 g SCX cf |dge a shed v@th net hanol . The

product was ght vt h rret nol i ¢ amoni a sol ution
and evaporated. 4 esiduejwas purified by reverse
phase preparative HMPLC (5 1o 50% acetonitrile in 0.2%
aqueous 20 ammoni ap, fol lowed by further further
aratjve HPLC (acetonitrile in 0.1 % aqueous
StePrl) ﬁr%Wbﬁc@th}’élr%ﬁtﬂl)’l)aﬁﬁphqmdxd)uypropmmtadm| ng fratcions
concentrated in vacuo to give a gum The gum was

taken up in alittle nethja&th
concentrat ed hydrgoll oti clacj d and
evapor at ed. The hydrﬁggﬁl'\‘orl ¢ a8l d/fret Fanol treat ment

was repeated again to fford the titled conpound as a

sticky gum (14 ng). 2 I\/B(APCI+) 480 [ MkH] + ' H NMR

(300 MHz, DI\/SO)510 7 (s, 1H), 10.34 (s, 1H), 8.99 -
7.31 - 7.19 (ni,

To %ﬁblrre% rig%uoﬁ'? %ftg@ ]6(1%1 3m]q)enetéo;9@mpaéogg (3.bnz; EP§411308)pin-
deﬁoﬁﬁnéfﬂn%Q@@ ﬁfH S %d&@éﬁ%%%%%%oaﬁé & 4%?7 I%P%\S n‘?%dure] was

stlrrpd(foq_& h ag@-ﬂheng:og@n(rated\] The ﬁesiﬂddzvvasﬂrbsolvéd B3dichlbratdethdRe (10

t HZ
mLﬁélQ&/ 1{21 8@ ‘ﬂrfdﬁi{ E-ZL() %W hﬁgrsgﬁylog v&';@@ng;eci T 2ty amcbepicergrated.
Thel residte wh9 eisiytielrth @Rhed:bitkdiane (20 mL) and added to a solution of N,N-
diisopropylethylamine (3.23 g) and 2-butylaminoethanol (1.41 g) in dichloromethane (20

mL) at 5 °C. The reaction was stirred for 1 h and poured into 2N hydrochloric acid (30
mL) and extracted into ethyl acetate (2 x 30 mL). The organic phase was dried over
anhydrous magnesium sulfate, filtered and concentrated to give the sub-titled compound as
an oil (1.95 g).

'HNMR (400MHz, CDCl3) 5 7.30 - 7.18 (m, 5H), 3.83 — 3.74 (m, 3H), 3.68 (t, 3H), 3.53
—3.45 (m, 3H), 3.35 - 3.25 (m, 2H), 2.89 — 2.85 (m, 2H), 2.67 - 2.60 (m, 2H), 1.58 — 1.47
(m, 2H), 1.36 — 1.27 (m, 2H), 0.96 — 0.91 (m, 3H).
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3- phenet hoxypropanam de O H N~~NO/ HO HN Step i)
N- ?2, 2-Di me%/ﬁoxg/)et hyl ) cycl ohexanam ne MO -T-~NH Owe
waogo7m2s0l ution of cycl ohexyl am ne (4.34 g, BCTGB200M/004859
met hanol (10 nml) was added glyoxal 1,1-dinethyl acetal
(7.58 g, 6.57 nL). The reactisgn was stirred at anbient
tenperature for 18 h. After this tinme 5% pall adi um on
charcoal (Johnson Mattey 3 8H paste; 0.5 g) was added
to the mxture and the reaction hydrogenated under 4
atmpressure of H2 for 24 h. The reaction m xture was
Sten lljaIgr%&y]aNc(Zt%@eﬁlis’l)t}-phwsthommemﬂaaﬁw in vacuo to
give the 15 subtitled conmpound as a pal e-col oured 0|_I
(7.85 g). "H NWR (299. 9460M+z, CDC13 4.46 (t, J =

5.6 Hz, 1 H), 3.3 8(s. 6M), 2. 75 ( = 5.6 H,
2H), 2.40 (Hzt, J :1\6.52,'\'3. H2” T"H)~1.91 - 1.83 (m

2H), 1.76 - 1.69 (m 28, 1.65 - 1.58 (m 1 H), 1.3 8
- 1.00 (m 6H 20 Stepg ii)
N- Cycl o(hexyl [_I)I\I-(Z, 2- di met hoxyet hyl ) - 3- phenet hoxypr opan
ni_de WO 8/ 075025 PCT/ GB2007/004859 58 A .
A Sggfe%ﬂ" IOBfOf%gg”W N @ehyargraety Ur phqreteky popatundde (1Lg; Step i)

. i | i an . . e

Doy AT o8 o sty DReeltgsim g i o) and
stirfigggontimed for 5 h- 603 nﬁmird\tvédeiHrtedlwgcﬁ gic#ILcsromg‘cthg%e, iV\jaiSl’rl]ed with
RO B bt e s T
sulfias fiiteiddried cahodialed 06 e ddbeldRRELRM W oy

saturated sodi um hydrogen 5 ca nat e “ant
into ethyl acetate (2x100 nL). The organi c phase was

jym.sul fate, filtered and
S 2P A FHERE ) e otieinaens Dopulanatny)-3-
phemythbkpsbpatanidebngscpbydeon silica (eluting with 0 to

% et hyl tate in _ isohexane). Product containing
A Sgg‘ﬁ&? iogﬁé(z%ﬁrﬁ’é&émdbéﬂwwywndhlyaéJsH:)-ctrm (@70 tMed. Chem.

19835Ubg | 1t8k)9}3 N-butyl-N-(2-oxoethyl)-3-phenethoxypropanamide (0.079 g) [Step ii],
acetic acid (0.014 mL) and methanol (10 mL) was stirred for 1 h, treated with sodium
cyanoborohydride (0.019 g) and stirred overnight. The mixture was treated with a few
drops of 5 M methanolic ammonia solution and evaporated. The residue was taken up in a
little methanol and applied to a 10 g SCX cartridge and washed with methanol. The
product was eluted with methanolic ammonia solution and evaporated. The residue was
purified by reverse phase preparative HPLC (5 to 50% acetonitrile in 0.2% aqueous
ammonia), followed by further further preparative HPLC (acetonitrile in 0.1% aqueous
trifluoroacetic acid) and product containing fratcions concentrated in vacuo to give a gum.
The gum was taken up in a little methanol, treated with concentrated hydrochloric acid (1
drop) and evaporated. The hydrochloric acid/methanol treatment was repeated again to
afford the titled compound as a sticky gum (14 mg).

MS (APCI+) 480 [M+H]"

'HNMR (300 MHz, DMSO0) § 10.47 (s, 1H), 10.34 (s, 1H), 8.99 - 8.77 (m, 2H), 8.15 -
8.10 (m, 1H), 7.31-7.19 (m, 5H), 6.96 - 6.89 (m, 2H), 6.59 - 6.56 (m, 1H), 3.69 - 3.53
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conmpound as a yellow oil (2.160 g). 10 'H NWVR (299. 946
MHz, CDCI3) 6 7.36 - 7.13 (m 5H), 4.68 - 4.32 (m
wQak)og/0&0d® - 3.50 (m 5H), 3.45 - 3.35 (m 7HCT/8BB3H7/004859
3.28 (m 1H), 2.95 - 2.82 (m 2H), 2.76 - 2.63 (m
2H), 1.90 - 0.94 (in, 1O0H). Strep iii)
N- Cycl ohexyl - N- ( 2- ( 2- ( 8- hydr oxy- 2- oxo- 1, 2- di hydr oqui no
lin-5- 15 yl)ethyl am no) et hyl ) - 3- phenet hoxypr opanamni de
(ndy X BB0e 013 (m, 2H), 3.17 - 3.04 . = _
6 Eyslionesy! 4% (2 S ey e A 380 S TA Ha R BBt/ =
: { T¥3 (pSEHER 0.9 (t, p=17A Hersddul f oni ¢ aci d
nonohydrate (162 ng) and di chl oronet hane (2 nlL) was
stirred at 25 Cfor 2 h. DPEA (0.4 nl),
Exaniple2ni noet hyl ) - 8- hydr oxyqui nol i n-2(1H) - one 20

drochlaride (120 ng) [,J. Med. Chein. 1985, 28,
N‘%Ggﬁq‘,exﬂgﬁr(gz@dgmr%w 98eluvdibydireqen oby-Seytpblydameie)ethyl)-
3-{,%‘3@@“%5&1@%{*@? and the resulting m xture was

0

stirred at 25 r 2 h. Saturated aqueous sodi um

hydrogen carbonate was added and the m xturg extrated
wi t h di chl oronet hane. Thi¢ organjc phai ed over
anhydr ous magnes '&Ref\Nf’llLl\I/e\r e~and

concentrated in . The crude product was purified
by reverse ph&se r epar at HPLC (eluting with a
gradi ent of acet ilein Yo agueous
trifluoroacetic adid), followed by further
preparative HPLC (8 uting with a gradient of

i4 ' eogus 0. 2% ammoni a) . Product )
Ste(?g?}e%\]g hzl %‘@Pg’gﬁ%gy%ﬁ%"a‘mwr ated to dryness to
afford the title conmpounde®s el owi sh solid (37.0
ng). M5 (APCI+) 506 [MrHl} 30 'F'NVR (399. 826 Mz,
DVBO) 6 8.04 (dd, J = 9.7, OMp+k, 1H), 7.30 - 7.12
(m 5H), 6.90 - 6.82 (m 2H) 0 (d, J = 9.7 Hz,
, 4.11 - 3.98 (m 1H), 3.65~"3.51 (m 4H), WO

1H) (
. RCT/ 3B2007/ 004859 59 3,21 - 3.13 2H),
To %Qggfu&l g? égcl?}}%;(y e éf%ﬁg,(% nL ) in-methgnqlif 10 g@)v\garsngdde;il) glyoxal
l,laléﬁbﬁt.h&m%cae% i@ej% g%é.@@ nil)2 T8 réd®tioft Whs sthrdd atanbichf témngerature for
18 % éﬁeﬁﬁ%ﬁi@s Renallegivanpmoharevat Pohnsvaptlttey\s SEL pste; 055 Bwas

A By SRS e eiop g sy  piropisees e for24
Theptea¢tioni thixtuoe ovs éfltated)and d\NtMNs bohceliratel in vacuo to give the

subtitled compound as a pale-coloured oil (7.85 g).

'H NMR (299.946 MHz, CDCl3) 5 4.46 (t, I = 5.6 Hz, 1H), 3.38 (s, 6H),2.75 (d, 1= 5.6
Hz, 2H), 2.40 (it, = 10.4, 3.7 Hz, 1H), 1.91 - 1.83 (m, 2H), 1.76 - 1.69 (m, 2H), 1.65 -
1.58 (m, 1H), 1.38 - 1.00 (m, 6H)

Step ii) N—Cyclohexyl-N—(2,2-dimethoxyethyl)-3 -phenethoxypropanamide

/Oj/\N/lOJ\/\OMQ
0 ©
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HO ~ HN 2TFA O Step i) Benzyl
2, 2-di met hoxyet hyl (2- (8- hydr oxy-2- oxo-1, 2-di hydroqui no

wo 2008575093 ) et hyl ) carbanate O OO NO HO HN 1BCTIGB2007/004859
Triethylam ne (2.027 nL) was added to a m xture of
5- (2-am noet hyl ) - 8- hydr oxygugnol i n- 2(1H)-one
hydrochloride (3.5 g) [J Med. Chein. 1985, 28, 1803]
in tetrahydrofuran (35 inL) and water (3.5 nlL) and

A sbi¥€ioh %mp @Ime%ﬁycﬁeﬁﬁ&ﬂ 1t537 1@45 1@%2 ﬁmcm' adaeégﬁa Rtdbution of

acetal (2.172 nL) and m.) vere ad
3-phenetiowytrophoac a@drﬂ 050 g)s[lfe;rahamm 3098,55¢, 1351 SAetell] mhod N-@E2-

ain ey Gipritae £ ool Byl nirbmefotilh (g e 25 °C. The

res@biig eiktut SWRES I 628 nd £5 6 | KRS BASHRE vRik sfaﬁﬂﬁ@d E&Ilur?l@lydrogen
m nutes. Water (30 nlL) was added, followed

carbeite #nd-grdegige inte aihybaestase (2x10091L)gThe quganie @X;@ﬂetwaa;gined over

o S R P B T v
purified byAfldsarchidmatddruiptesoradilichElutin evifte@ et 3090 e a&@ate in

diluted with ethyl acetate and the phases separa
isohgyanely Beadust ontpaEng fractions wese @%ﬁpmtw tordayRese %tfqugi |the subtitled

ﬁ&ﬁ e conbi ned organi cs were washed
858 (ytel\w)‘ﬁ%}c}r(ogﬁ?gyl c acid, water (tw ce) and
HNMRQZQQ MﬁnMélizL EDU 7. thdBQms 58D o4.68n d132f(at, el H), 3.86 - 3.50

T L T TR L,

2HRQ0R 075925, If@ﬁ GB2007/ 004859 60 MB (ES+) 427 [M+|—|]+
Step ii) Behzyl
2- (8- hydroxy 2- 0x0- 1, 2-di hydr oqui nol i n-5-yl ) et hyl (2- ox
Stegeﬁtim éycff‘o hexy 32-(9—(Q-hydroxy% oxiﬁl(-)l ,2-dihydroquinolin-5-

yl)ethylamino)ethyl)-3-phenethoxypropanamide

A mixture of N-cyclohexyl-N-(2,2-dimethoxyethyl)-3-phenethoxypropanamide (150 mg)
[Step ii], p-toluenesulfonic acid monohydrate (162 mg) and dichloromethane (2 mL) was
stirred at 25 °C for 2 h. DIPEA (0.4 mL), 5-(2-aminoethyl)-8-hydroxyquinolin-2(1H)-one
hydrochloride (120 mg) [J. Med. Chem. 1985, 28, 1803], NMP (2.0 mL) and sodium
triacetoxyborohydride (87 mg) were added and the resulting mixture was stirred at 25 °C
for 2 h. Saturated aqueous sodium hydrogen carbonate was added and the mixture extrated
with dichloromethane. The organic phase was dried over anhydrous magnesium sulfate,
filtered and concentrated in vacuo. The crude product was purified by reverse phase
preparative HPLC (eluting with a gradient of acetonitrile in 0.2% aqueous trifluoroacetic
acid), followed by further preparative HPLC (eluting with a gradient of acetonitrile in
aqueous 0.2% ammonia). Product containing fractions were evaporated to dryness to
afford the title compound as a yellowish solid (37.0 mg).

MS (APCI+) 506 [M+H]"

"H NMR (399.826 MHz, DMSO) & 8.04 (dd, ] =9.7, 5.6 Hz, 1H), 7.30 - 7.12 (m, 5H),
6.90 - 6.82 (m, 2H), 6.50 (d, J=9.7 Hz, 1H), 4.11 - 3.98 (m, 1H), 3.65 - 3.51 (m, 4H),
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HN O 5 Benzyl
2, 2-di met hoxyet hyl (2- (8- hydr oxy-2- oxo-1, 2-di hydroqui no

WO 20wsH73pRj et hyl ) carbamate (5 g) [Step i] was PECHEBRMSH04859
in acetone (50 nL) and 2 M hydrochloric acid (30 ni)
was added. The m xture was gbirred overni ght and then
partially concentrated in vacuo. The renmaining
aqueous sol ution was extracted with ethyl acetate (x3)

3.2in63 1 Bemg O] Mo 2@BYANIES, E@V‘E?,W@@.%;}—II%’,‘?EP pri N5:63 gm, 2H),

i ed over anhydrous sodi um sul'fate, ed an
2.80ne8h {(mattl, 147 vA&déms dOEDf ord the subtitled conpound
as a pale yellow solid (4.33 g). WM (ES+) 381 [ MtH| +.
Step iii) Benzyl
Exanimy 8|l ohept yl ami no) et hyl (2- (8- hydr oxy- 2- oxo- 1, 2- di hyd
oquj noljin-5- yl)ethyl)carbamate 0 0 N, _,--, NH HO
3'(3Jeﬁi,°ripmeﬂl>€law&)é’¥réml9h@:\Whlél-(ei(zﬁaydmmznoﬁd-lm| )

dili{ﬁ%gro ggg‘%g“ %)Si%l?ﬁt:ﬁgi-ac fn%F'@élﬂqﬁgi%‘ﬁ“%“’531?3(&?%?”02%%%t hy

| )carbamate (3.16 g) [Step iid in tetrabydrofuran (30
nm.). The reaction vvasr"\}stirre under nitn for 15
m nutes, then - SO

triacetoxybor ide (3.52_09) wadiadded. Thg' reaction
was 20 all eturn fo anbi ent tenperature and
stirred for 2H\ turated agueous sodi um hgmrnogen
carbonate sol uti @an was added and the m xture extracted
three tine with €thyl WO 2008/ 075025 PCT/ GB2007/ 004859

Sthl) B i Lipedo |,.&s. e shed.wi.t h
e B o FRR R GRRLEE S Bl SER LS B it o

yDethyDearbatnatad concentrated in vacuo. This crude product
was purified by flash chromatography on silica
(eluting with 5-10% negfiagol i n di chl or onet hane) .
Product containing fratd oRs weregconcentrated in vacuo
to afford the subtitled Conpourfd a8 5 a yel |l ow gum
(1.236g9). Ms (ES+) 478 it B '

Triethylamine (2.027 mL) was added to a mixture of 5~(2-aminoethyl)-8-hydroxyquinolin-
2(1H)-one hydrochloride (3.5 g) [J. Med. Chem. 1985, 28, 1803] in tetrahydrofuran (35
mL) and water (3.5 mL) and the reaction was cooled to 15 °C. Glyoxal 1,1-dimethy] acetal
(2.172 mL) and NMP (10 mL ) were added, followed after 5 minutes by portionwise
addition of sodium cyanoborohydride (1.828 £), maintaining the temperature below 15 °C.
The mixture was warmed to ambient temperature and stirred under nitrogen for 30
minutes. Water (30 mL) was added, followed by the sodium hydrogen carbonate (1.209
g). The resulting solution was cooled to —5 °C and stirred for 30 minutes before the
addition of benzyl chloroformate (1.038 mL). After 15 minutes at -5°C, the reaction was
diluted with ethyl acetate and the phases separated. The aqueous phase was extracted with
further ethyl acetate (twice) and the combined organics were washed with 0.2 M
hydrochloric acid, water (twice) and brine, then dried over anhydrous sodium sulfate,

filtered and concentrated in vacuo to afford the subtitled compound as a yellow gum (5g).
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20

di hydr oqui nol i n-5-y1) et hyl )carbamate Loro ~' N~~NJ HO
HN to To a stirred solution of benzyl
wQ2qosprioehept yl am no) et hyl (2- ( 8- hydr oxy- 2- 0X0- BECPGB2007/004859
di hydroqui nol i n-5-y1)ethyl)carbamate (1.23 g) [Step
iii] in dichloronmethane (30 gh) was added
triethylamne (1.436 nlL) followed by acryloyl chloride
(0.628 nL) and the m xture was stirred at anbient
Mg@m}gr@tqu}flpr 18 h. Methanol (20 nL) was added,
foll owed by iI's potassium carbonate (1 g) and the
m xture was stirred for a further 18 h. Water was

S SO (DB e prdi oo+ Doy e -exeptey Dearbarmat

was extracted three tinesw th dichloronmethane and the
conbi ned organics were ed wth brine, dried over
anhydr ous sodi um sul f at i ® and concentrated in
vacuo to afford the subtitled npound as a yel |l ow
solid (1.54g). 20 M5 (E Step v)

3-(3-Chl or ophenet hyl am N-cycl oheptyl -N-(2-(2-(8-hy
dr oxy- 2- oxo- 1, 2- HO
di hydr oqui nol i n-5-yl) et hN.@a
bi s(trifluoroacetate) 25 Bgnzyl
2-(N—cyc|ohepty|acrylanido?ethyl(2-(8-hydroxy-2-oxo-1,

i ok b 100 S
B A B D L) B A G- SBoarar
Gg % iprigwas dissdlhethiol acétbnd (iﬂfa(r)lumvg %%gtggzé}g%d\wia (30 AL) was
scover m crowave at
ad%/%%é%%ﬁ&%%@e Clghpan theneparigallyt qoppeniiated in vacuo. The
renGRRRE 8 @bus aStulisdaadeBYactdNEH 34 lnicgfﬁee%% gﬂ?e Th btk
{) t )d%n i Tron or

was then concentrated in vacuo prior
OrggRiss pereawadred svivi briveodiicivectr byhy@iBsestBdiuimsul eefiitered ahd

T ti Yt ti d 2 .h
col a0 U SELEM SholSpact BBt it .
MDES9 381 fed-+phase preparative HPLC (eluting with

acetonitrile 0.1 %5 aqueous trifluoroacetic acid).
Product containing fractions were conbi ned and

SRRSO Rl Q55 ot b IR 5

ylathpl)cabB@te 8 10. 47 (s, 1H), 10.34 (s, 1H), 8.62 - 8.46

(m 4H), |
oo
\f
N ~NH
HO
"
o)

Cycloheptylamine (2.116 mL, 16.61 mmol) was added to a solution of benzyl 2-(8-

no) et hyl ) pr opanam de

hydroxy-2-oxo0-1 ,2-dihyydroquinolin-5-yl)ethyl(2-oxoethyl)carbamate (3.16 g) [Step ii] in
tetrahydrofuran (30 mL). The reaction was stirred under nitrogen for 15 minutes, then
cooled to ~10°C and sodium triacetoxyborohydride (3.52 g) was added. The reaction was
allowed to return to ambient temperature and stirred for 2 h. Saturated aqueous sodium

hydrogen carbonate solution was added and the mixture extracted three time with ethyl
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8.08 - 8.01 (m 1H), 7.41 - 7.31 (m 3H), 7.27 - 7.22

(m 1H), 6.94 - 6.87 (m 2H), 6.58 10 (d, J = 10.0
wWo20080025 3. 72 - 3.63 (m 1H), 3.49 - 3.43 (mPQFGB2007/004859

3.30 - 3.01 (m 10H), 2.99 - 2.362 (E]x 2H|), 2.85 -

2.79 (m 2H), 1.80 - 1.37 (mg;12H). anpl e

3- (4- Chl or ophenet hyl am no) - N-cycl ohept yl - N- (2- (2- (8- hy

dr oxy- 2- oxo-1, 2- 15

acgﬂlafsé\(/ ?P}??Fﬁg?igg?rgagdg)v%ggg Wﬁ% wa%élﬁ%j% Eﬁp r1§ gﬂer aghydrous
sofivapslfate, fiterad aadl ad)mgntrsted) rromdwlr "ghrgs gréﬁli Fgduet Was mirBRd by
fh oHERfb ity oo iR RRERG MBIy heaano wsdlggl)mm@ﬂl%ﬁ

Pr{i%ﬂbg%dn(tfﬁl %"ﬂraﬁwﬁ’s (zv%l%gcoglgﬁtg qn%@ to%f%xgd thé g(.lgqtle(dgo’mpound as

axeﬂpwgmt@l% 2)-38 (m 2H) 7.33 - 7.27 (m 2H), 6.93 -
84 +6. 58 J =10.0 Hz, 1H), 3.71 - 3.62
M?ﬁq )4%[@)5‘8 342(m 2H), 3.27 - 3.01 (m 1 OH),
2.96 - 2.90 (m 2H), 2.84 - 2.78 (m 2H), 1.80 - 1.39
(m  12H). 25 Exanple 5 .
Stml@éF%/é piteyzlahepiylasarlapitorshii(3-ErhndpxN (o122 8- hy

dﬂg{d }%)algl)gg}é etﬁyl%c lf%me%t%yl am no) et hyl ) pr opanani de
bi s(t rifluoroacetat e) 2008/ 075025 PCT/ GB2007/ 004859

63 HIO MN/\N~N\ | \ H HO HN 2TFA 0 Prepared
by an anal ogous proce n’pl e03 Step v, using
2-(3- N\/\N

To a stirred solution of benzyl 2-(cycloheptylamino)ethyl(2-(8-hydroxy-2-oxo~1,2-
dihydroquinolin-5-yl)ethyl)carbamate (1.23 g) [Step iii] in dichloromethane (30 mL) was
added triethylamine (1.436 mL) followed by acryloyl chloride (0.628 mL) and the mixture
was stirred at ambient temperature for 18 h. Methanol (20 mL) was added, followed by
potassium carbonate (1 g) and the mixture was stirred for a further 18 h. Water was added
and the pH was adjusted to 7 with 2 M hydrochloric acid till pH 7. The resulting mixture
was extracted three times with dichloromethane and the combined organics were washed
with brine, dried over anhydrous sodium sulfate, filtered and concentrated in vacuo to
afford the subtitled compound as a yellow solid (1.54g).

MS (ES+ 532) [M+H]"

Step v) 3-(3~Chlorophenethylamino)-N—cycloheptyl-N-(2-(2-(8-hydroxy-2-oxo-1,2-
dihydroquinolin-5-yl)ethylamino)ethyl)propanamide bis(trifluoroacetate)

Benzyl 2-(N-cycloheptylacrylamido)ethyl(2-(8-hydroxy-2-oxo-1 ,2-dihydroquinolin-5-
yDethyl)carbamate (100 mg) [Step iv] and 2-(3-chlorophenyl)ethylamine (88 mg) were

combined in ethanol (1.1 mL) and and heated within a CEM Discover microwave at 100
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fl uorophenyl)ethylamne (79 ng) in place of

2-(3-cﬁ| orgpLenyl Yethylam ne. M5 (APClI+) 537 [ MtHl + 5
wWQ RDOBNFS0899. 825 MHz, CD3CD) S 8.15 (d, J = 9.PBCF&B2007/004859

H, 7.36 - 7230 (m | H, 7.11 - 6.94 (m 5H), 6.67

(d, J = 9.5 Hz, 1H), 3.79 - 370 (m 1H), 3.58 (t, J =

6.0 Hz, 2H), 3.36 - 3.26 (m 4H), 3.24 - 3.16 (m 6H),

3.06 - 3.00 (m 2H), 2.89 (t, J =6.5 Hz, 2H), 1.86 -

*Clurti$ tHel iBactibdMas cbRplRt&IRS RidBed by LCMS (30 minuges). i
N- qllc}l( ohaecpt yl -aSS-C( 4-1_)1‘ | udr o‘glh hethyl am &o%l?ﬁ-u{efz (E}-le(%‘pﬁk}re was
thep eagentragsdinvaguo prior to addition of acetic acid (3 mL) followed by 33% HBr in

acgtii(g%c?é IP?#%Q? Igié%reet%% 1|1ea;g %t@% 'log Eyiafr{lo u%cp ﬂré%ﬁ%ﬁ?@t@p&?ﬂ@j in vacuo
anPrlep@sielde pyrifd BNRYOYO Yhase HRGREHAE HPL@@K%TN% -Slc%goﬁ@uﬂe 0.1%

[ -(4- 15 f_uorophenyl) et hyl am ne
aqﬁ%%%ﬁ%ﬁgqrgaé?ﬁy agig). pP r@é@“@pm@&i%& fractions were combined and

' n hanol . \V/SY

o RIS b b B AP RO BHIRTR o i ey 'S 6. 15
Mé@AP@IJ@SQBQMﬁ{TlH), 7.32 - 7.26 (m 2H), 7.08 - 6.94

4 =95 H, | H, 3.79 - 3.70 (m |
‘H(}%WR:%@%%&% SZIBI%?ZQIY‘(%OQ B)10.4 (34 1H) 21935 (36 10y 8.62-H 8.48 (@5 4H),

: - 7 -Q1l,+,2.87 (m
Gy DL ST IE oy FE 7 L Ry AR 3666074 ED, 6.58
(d.PcT1 G THY I E593.654m, 1;%)}?349 - 3-43 (m, 2}?, %-38_- ﬁyodlr(g(lq’ uli Og{): 2.99
l - - (2-( 8- - 2-0x0- 1, 2-di
2@2%%6?% Md & %{gfﬁ 915,
Ol i n_> ~ |» h)?] O ] - 4

3- (phenet hyl am no) pr opanam de bis(trifluoroacetate) O

H
Example 4
3-(4-Chlorophenethylamino)-N -cycloheptyl-N-(2-(2-(8-hydroxy-2-oxo-1,2-
dihydroquinolin-5-yl)ethylamino)ethyl)propanamide bis(trifluoroacetate)

0 Cl
I T
e el
HN 2TFA
0

Prepared by an analogous procedure to Example 3, Step v, using 2-(4-
chlorophenyl)ethylamine (88 mg) in place of 2-(3-chlorophenyl)ethylamine.

MS (APCI+) 553 [M+HT"

"H NMR (399.826 MHz, DMSO) 8 10.47 (s, 1H), 10.35 (s, 1H), 8.66 - 8.44 (m, 4H),
8.08 - 8.01 (m, 1H), 7.43 - 7.38 (m, 2H), 7.33 - 7.27 (m, 2H), 6.93 - 6.87 (m, 2H), 6.58
(d, 7=10.0 Hz, 1H), 3.71 - 3.62 (m, 1H), 3.50 - 3.42 (m, 2H), 3.27 - 3.01 (m, 10H), 2.96
-2.90 (m, 2H),2.84 - 2.78 (m, 2H), 1.80 - 1.39 (m, 12H).

Example 5
N-Cycloheptyl-3-(3-fluorophenethylamino)-N-(2-(2-(8-hydroxy-2-0x0-1,2-
dihydroquinolin-S-yl)ethylamino)ethyl)propanamide bis(trifluoroacetate)
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20

N' N H HOHNI 2TFA O Prepared by an anal ogous

procedure to Exanpl e 6 using 2-phenyl et hyl am ne (68
worg)osionso2d pl ace of 2-(4-fluorophenyl) et hyl am PET/GBB07/004859

(APCI +) 519 [MtH + "H NWMR (399. 825 Mz, CD30D) 8 8.15

(d, J =9.8 Hz, 1H), 7.34 - %320 (m 5H), 7.03 - 6.94

(m 2H), 6.67 (d, J =9.9 Hz, 1H), 3.79 - 3.70 (m

1H), 3.60 - 3.55 (m 2H), 3.35 - 3.26 (m 4H), 3.25 -

3.16 (m 6H), 3.04 - 2.98 (mOZH), 2.91 - 2.86 (m

2H), 1.87 - 1.44 10 (M 12H) ExanELZ/@d_ |

N-Cycl ohept yl > |thdr oqui n

olin-5-yl)eth

Opanani de

(et o¥ N N H HO HN I 283FA 15
O Prepared by an iianal ogous—pfocedure to Exanple 6
usi ng 2-( 3- met hy[@henyl) et hylamne (76 ng) in place

Prfar i R R b ettS 5, ARy g b3
ﬂubi‘d)pheﬂyl)a@h}(lﬁmmé 9 ﬁlgg xtglacél-JﬁQ (% cl%lgr({p%%l.lygfgﬁ}y?ﬁﬁni%% |

MQ%BCﬁ)s%g%NH 3.33 - 3 25 (m 4H), 3.24 - 3.16
oy B B0 50005 RSB b,
6.94008/ B75 625 (BAT+ SB200 V02859 3.85m, 1H), 3.58 (t, J = 6.0 Hz, 2H), 3.36 -
3.26 (m, 4H),3.24 -3.16 (m, 6H), 3.06 - 3.00 (m, 2H), 2.89 (t, ] = 6.5 Hz, 2H), 1.86 -
1.45 (m, 12H).

Example 6
N -Cycl0heptyl-3-(4-fluorophenethylamino)-N -(2-(2-(8-hydroxy-2-oxo-1,2-
dihydroquinolin-S-yl)ethylamino)ethyl)propanamide bis(trifluoroacetate)

F
O
H\/\N/U\/\N/\/Q/
H

HO |
2TFA

HN

O
Prepared by an analogous procedure to Example 3, Step v, using 2-(4-
fluorophenyl)ethylamine (81 mg) and ethanol (2 mL) in place of 2-(3-
chlorophenyl)ethylamine and ethanol (1.1 mL).
MS (APCI+) 537 [M+H]
"HNMR (399.825 MHz, CD;0D) 8 8.15 (d, I =9.8 Hz, 1H), 7.32 - 7.26 (m, 2H), 7.08 -
6.94 (m, 4H), 6.67 (d, ] =9.5 Hz, 1H), 3.79 - 3.70 (m, 1H), 3.60 - 3.55 (m, 2H), 3.34 -
3.26 (m, 4H), 3.25 - 3.16 (m, 6H), 3.03 - 2.97 (m, 2H), 2.91 - 2.87 (m, 2H), 1.87- 145
(m, 12H).

Example 7
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(S)-N Cycl oheptyl -N-(2-(2-(8-hydroxy-2-oxo-1, 2-di hydro
gui nol i n-5-

W@ kgostorspkam no) et hyl ) - 3- ( 2- phenyl propyl am no) ppCpaBa0H7M04859
e bis(trifluoroacetate) HONN H HOI HN 2TFA
Prepared by an anal ogous proggdure to Exanple 6 using

(S)-2-phenyl propan- | -amne (76 5 ng) in place of

2- (4-fluorophenyl)ethylamne. M5 (APClI +) 533 [ MtH| +
N-UykloM%ig@-@@-?}, &2 %@r’_ngroigg%i@ %g (ﬁh%f&g no‘im?%-&l)etgy mo)ethyl)
3- @é@nethyhnmnomrosa@mme Hs@riflGordAcdtate) J = 9.8 Hz,

3.75 - 3.65 (m 1H), 3.57 - 3.52 (m 2H), 335- 324

(m 4H), 3.21 - 3.12 7TH 0 2.87 - 2. m 2H), 10

1.84 - 1.41 (mp~y (L'EMT\]}&N(,&\)\ ﬁ\/@SH)

Exanpl e 10

N- Cycl ohepiyt- 5-difl phen& hyl am no) - N- (2- (2-(

8- hydr oxy- 2- 0¥ - "

di hydr oqui nol i n-§~yl ) et hy no) et hyl ) pr opan%ﬁ%e

bi s(trifluoroacepate) F ONNF HHOHNF1 6 2TFA

1s O Prepared by an anal ogous procedure to Exanple 6
Prepgradpyan(@abedig prooedipd mﬂEokal)nqﬂﬁ a:mamgmeph(ehym@wﬂuge (Bmg) in

[ ropyl ethylamne (0.164 nL) in

plagggg’é %uﬁro(pkeﬁ5fl}$ 3}8' nyI )et hyl am ne. M5 (APCI +) 555
M$(\A1-B’(]:I+)Z®9[M+MYR (399 825 MHz, CD30D) 6 8.15 (d, J =
1%3 }—% -690§ 4H),687-680(m1
H MR6(3%9;8% MHJZ QQ;@Q)&&I (d, ¥ 9.8 Hz9 1H),3.320- .20 (th, B, 7.03 -
6.9%- R 213687 (49 = 8b17, 318, 979 - 3.70 (m, 1H), 3.60 - 3.55 (m, 2H), 3.35 -
3.26 (n, 4H), 3.25-3.16 (m, 6H), 3.04 - 2.98 (m, 2H), 2.91 - 2.86 (m, 2H), 1.87 - 1.44
(m, 12H).

Example 8
N-Cycloheptyl-N -(2-(2-(8-hydroxy—2-oxo-1,2-dihydroquinolin-S-yl)ethylamino)ethyl)-
3-(3-methylphenethylamino)propanamide bis(trifluoroacetate)

0
N\V/A\N/H\V/A\N/A\V/l:::]\\
H

HO l
2TFA

HN
0

Prepared by an analogous procedure to Example 6 using 2-(3-methylphenyl)ethylamine
(76 mg) in place of 2-(4-fluorophenyl)ethylamine.
MS (APCI+) 533 [M+H]" :
'"H NMR (399.825 MHz, CD;0D) 8 8.15 (d, J = 9.7 Hz, 1H), 7.18 (t, = 7.5 Hz, 1H), 7.10
-6.94 (m, 5H), 6.66 (d, J=9.7 Hz, 1H), 3.79 - 3.69 (m, 1H), 3.60 - 3.55 (m, 2H), 3.33 -
3.25 (m, 4H),3.24 -3.16 (m, 6H),2.99 -2.93 (m, 2H), 2.90 - 2.86 (m, 2H),2.28 (s,
3H), 1.86 - 1.44 (m, 12H).

Example 9
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3.28 (m 4H), 3.24 - 3.16 (m 6H), 3.06 - 3.00 (m

2H), 2.92 - 2.87 (m 2H), 1.87 - 1.45 (m 12H. WO
wQe@8/NE02025 PCT/ GB2007/ 004859 66 Exanpl e 11PCT/GB2007/004859

N- Cycl oheptyl - 3- ( 3- et hoxyphenet hyl am no) - N- (2- (2- (8- hy

dr oxy- 2- oxo- 1, 2- 65

di hydr oqui nol i n-5-yl ) et hyl am no) et hyl ) pr opanam de

bis(trifluoroacetate) HO N v "NI Ot HO 6 H HN I

(SpN= yCEhQ)WI'NB@F(@d(SbUy(H‘ﬁxﬁ-Qadx%QEMiW&%gQﬂ{oginl ) _
%@y | e jt Sbeq? v, using 2-(3- ethoXyphenyl)ethanam ne
Y % )Gty Dy 'QﬁBhe'(yéP'iﬁWlﬁmlmp)RmBanﬁimﬁie(lﬁs(triﬂuoroacetate)
chl orophenyl ) et hyl am ne and ethanol (1.1 m). M

(APCl +) 563 [ MtH] + 10 4LH NMRQ{ 399. 825 CD30D) 6
8.16 (d, J = Ny ~7 7 H), 6.98

(d, J = 13.8 2H), 6.81' (d, JNE 1Y3 fZ, 2H), 6.78
66 (d@&? Hz, 51 H), 3.96 (d,

—

- 6.74 (MHO
J=7.2 H, 2Hn 361 - m 3H), 3.35-@3%25 (m
6H), 3.22 - 3.15](m 4H), 3700 - 2.94 (m 2f) " 2.01 -
2.85 (m 2H), 1.87 - 1.60 (m 8H), 1.59 - 1.48 (m

= 7.0 Hz, 3H). 15 Exanple 12

1,32 (t, J H)
Pr%?%@_?ygw@pu@pypy@ﬁgq E}ﬁqnmi; S Nsing ¢ BpBabeyylpidph {a2nine (76

8n Plags OXY- 7 ;
m%)i hbdr oqui F]%F?g?g%ﬁl)ee%}mlﬁngr%&no) et hyl ) pr opanam de
M%(%‘%@W%B&%&Het ate) HO N\\N, N\ I ' Ph HO6 H'HNI

'HANIR (399.825 Mz, CD;0D) 5 8.14 (d, J = 10.2 Hy, 1H), 7.35 - 7.27 (m, 4H), 7.24 -
7:19 (m, 1H), 6.9 (dd, J = 17.3, 8.3 Hz, 2H), 6.67 (d, J = 9.8 Hz, 1H), 3.75 - 3.65 (m,
LFD, 3.57-3.52 (m, 2H), 3.35 - 3.24 (m, 4H), 3.21 - 3.12 (m, 7H), 2.87 - 2.82 (m, 2H),
1.84 - 1.41 (m, 12H), 135 (d, I = 6.9 Hz, 3H), ’

Example 10
N—Cycloheptyl~3-(3,5-diﬂuorophenethylamino)-N-(Z-(2-(8-hydroxy-2-oxo-l,2~
dihydroquinolin—S-yl)ethylamino)ethyl)propanamide bis(trifluoroacetate)

F
N I ﬂ
N\/\N/U\/\N
F
HO l "

HN 2TFA
O
Prepared by an analogous procedure to Example 6 using 2-(3,5-difluorophenyl)ethanamine

hydrochloride (109 mg) and N,N-diisopropylethylamine (0.164 mlL) in place of 2-(4-
fluorophenyl)ethylamine.

MS (APCI+) 555 [M+H]"

1

HNMR (399.825 MHz, CD;0D) § 8.15 (d, ] = 9.8 Hz, 1H), 7.03 - 6.90 (m, 4H), 6.87 -
6.80 (m, 1H), 6.67 (d,J=10.1 Hz, 1H), 3.79 - 3.70 (m, 1H), 3.60 - 3.55 (m, 2H), 3.37 -

3.28 (m, 4H), 3.24 - 3.16 (m, 6H), 3.06 - 3.00 (m, 2H), 2.92 - 2.87 (m, 2H), 1.87 - 1.45
(m, 12H).
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O 20 Step i) Benzyl
2- (3-(3-bronophenet hyl am no) - N- cycl ohept yl pr opanam do)
W@ Rglo(D2% 8- PCT/GB2007/004859
hydr oxy- 2- oxo- 1, 2- di hydr oqui nol i n-5-yl ) et hyl ) car bamat e
bi s(trifluoroacetate) WO 2008075025 PCT/ GB2007/ 004859
67 o0 OHBr HOHNI N NDiisopropylethylamne (0.111
nm.) and 2-(3-bronophenyl)ethananm ne (128 ng) were
added to a m xture of benzyl

2- (N-cycl oheptyl acryl am do) et hyl (2- (8- hydr oxy- 2- oxo- 1,
Mﬂidr oqui nol i n-5-y1) et hyl )carbamate (113 ng)

N AR G13 ohERatlep By RO NP s R oo

dilaydroQoiolink®yhethdRmins Ijpro widel Hid(BFRY t
preparative HPLC (el utmy?\j th 5- 80% allc(et onllior‘fllcﬁe atei)n

aqueous 0.1 %trifl u oacet ICIJ aci d) ractions
containing th j ntrated in
vacuo to affo ubt| un a anogf ange

solid (40.0, S5 (ES+ 3[|\/H- + 10 Step ii)

3- (2- (Bi phenyl ) et hyl )-N-cycl oheptyl N-(2 (2-
(8- hydr oxy- 2- 1%
di hydroqui nol i n- gy y1) et hyl ani no) et hyl ) pr opanami de
bi s(trifluoroacetate) Potassium car bonat e (30.2 rrg)

Pretpatadaﬁyl ai(atnalng&mpﬂobétﬁﬁ@fu B@}m& b astbpm zt?a

nic.acid (213 ny) and benz
ethogy%ﬁﬁgﬁ@qu%{ﬁ ﬁgg)_amd ethanol (3 mL) in place of 2-(3-
chl@vctheﬂﬁ%WI%ﬂ%ﬂa@sh%%fqm L g- (8-hydroxy-2-oxo-1, 2-di

rogui nol i n- 5- ycarbamat e
M‘»b(@(@l‘h)ﬁﬁ&(ﬁwéﬁet ate) (40 ng) [Step i] were comnbined

'ME RS Pt SRR LA Chle 7 R el .75 s T 6.98 (4
L L0, T A M 7B B, BB B e g . 1,
390 Y A6 281 3.6 b p6r(ri ) $A8R asT@ensHEat (3115 (m, 41,

308209 ﬁorTg‘%% foue TR g ?ié{p eyl o i SPaosd STARTE, 4m), 132

(t, Iaeé’t(sztZrH)l ein aqueous 0.1 %trifluoroacetic acid).
The fractions containing the desired conpound were
concentrated in vacuo to afford the title conpound as

Ex#mpl f2¢ solid (8.00 ng). MS (APCI+) 593 [ MtH| +

3-(2-(Biphenyl-3-yl)ethylamino)-N—cycloheptyl-N—(Z-(Z-(S-hydroxy-Z-oxo-1,2-
dihydroquinolin-S-yl)ethylamino)ethyl)propanamide bis(trifluoroacetate)

0
H
N\/\/U\/\/\/Q\
N N Ph

2TFA

HO I
HN

0]
Step i) Benzyl 2-(3-(3-brornophenethylamino)-N-cyc1oheptylpropanamido)ethyl(2-(8-
hydroxy-2-oxo-1,2-dihydroquinolin-5-yl)ethyl)carbamate bis(trifluoroacetate)
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20

25

25 1H NWMR (299.947 MHz, CD3OD) 6 8.18 - 8.14 (m 1H),

7.62 - 7.28 (m 9H), 7.04 - 6.97 (m 2H), 6.70 - 6.67
w@nosa73py 3.83 - 3.73 (m 1 H), 3.64 - 3.3 6 POT/GB204y/004859
3.17 - 3.10 (m 2H), 2.97 - 2.91 (m 2H), 1.90 - 1.52

(m 12H). WD 2008/ 075025 PCT/zB2007/ 004859 68
Exanpl e 13
3-(gPChI or ophenet hyl am no) - N- cycl ohexyl - N- (2- (2- ( 8- hyd

hrde o nel 17 ) ethyl )eth |) panani de
di hydr oqui nol i et y am no) et y pro
bis(trifluoroaceia o /~v H NHOHN

f 2TFA 5 O Step i) Be yI N@k
2- (cycl ohexyl a @ ﬁJILrydT‘o 2-di hydr

at e OrOH N' ~NH HN6

gui nol i n-5-yl)ethyl (2-ox
oet hyl ) car bamat e . Exam e 3, Step ii] was
di ssolved in water” (1 nL) and tetrahydrofuran (10 nL)

N S AR L v
addaddi wmicyae Oﬁmmymd@CKoﬁeﬁﬁﬁcglar%F?%egﬁﬁ@; Iﬁﬁah\%g-z -0x0-1,2-
e rea

aityroiol sri Brp o s Gilaree diaaspied Stpholinetinel and the
mixiatd Aty aQUSMITLLH Y Hﬁ'%[)\gg\%]fg? fii{g grﬁg\aﬁse%t@% (thls-@ crude

added and the phases separa
mafgaig] wes padiiestbypieparhtive HRE.Catlngihg adthet-80% aa&enitdle in aqueous

ed or washed with brine, dried over

01 g PO A T o HRions SPr rnis e detirdshenundrers | n
concattigred TacGh Wﬂ‘f&ﬁt’cﬁ‘é éu%ltltw@éorﬁegdnfﬁ'ag %'opepxg@éoltui ?ﬁ)rb mg).

chromato hy silica (elutin eth ace
MS &ayh 43 18@@%& hanol in dichl oromet hane). Product

contai ning fractions were
Step ii) 3-(2-(Bipheny1—3-yl)ethylamino)-N-cycloheptyl-N—(2—(2-(8-hydroxy-2-oxo-1,2-
dihydroquinolin—5-yl)ethylamino)ethyl)propanamide bis(trifluoroacetate)

Potassium carbonate (30.2 mg), tetrakis(triphenylphosphine)palladium (20 mg),
phenylboronic acid (13.33 mg) and benzyl 2-(3-(3-bromophenethylamino)-N-
cycloheptylpropanamido)ethyl(2-(8-hydroxy-2-oxo-1 ,2~-dihydroquinolin-5-
yDethyl)carbamate bis(irifluoroacetate) (40 mg) [Step i] were combined in ethanol and
heated within a CEM Discover microwave at at 80 °C for 20 minutes. The mixture was
concentrated in vacuo and suspended in acetic acid (3 mL). 33% HBr in acetic acid (2 mL)
was added and the mixture stirred for 1 h, then concentrated in vacuo. The crude material
was purified by reverse phase preparative HPLC (eluting with 5-60% acetonitrile in
aqueous 0.1% trifluoroacetic acid). The fractions containing the desired compound were
concentrated in vacuo to afford the title compound as a white solid (8.00 mg).

MS (APCI+) 593 [M+H]

"H NMR (299.947 MHz, CD30D) 6 8.18 - 8.14 (m, 1H), 7.62 - 7.28 (m, 9H), 7.04 - 6.97
(m, 2H), 6.70 - 6.67 (m, 1H),3.83-3.73 (m, 1H), 3.64-3.36 (m, 12H), 3.17 - 3.10 (m,
2H), 2:97 - 2.91 (m, 2H), 1.90 - 1.52 (m, 12H).



10

20

concentrated in vacuo to afford the sub-titled
conpound as a yellow solid (790 ng) 20 M5 (ES+) 464
wQ hooBfpFs028t ep i) Benzyl PCT/GB2007/004859
2- (N-cycl ohexyl acryl am do) et hyl ( 2- (8- hydr oxy- 2- oxo- 1, 2
- di hydroqui nol i n-5-yl)et hy&%car bamat e WO 2008/ 075025
PCT/ GB2007/ 004859 69 0"~ lol HO'HN Prepared
usi ng the procedure of Exanple 3, Step iv, using
benzyl 2-
(cycl ohexyl am no) et hyl (2- ( 8- hydr oxy- 2- oxo- 1, 2- di hydr oq

Exalipl@iz n-5-yl)ethyl)carbamate [Step i] in place of
_X"ﬁa enzyl

y

3-(336glo;d:@pmtlmlaxamoa&ﬂ-éyﬂ9hqxxl-€“8(2n§20ﬁsoba§f‘-f2%'%b‘i"f,'1225
N SpDyIRmNC . 2o
an LIy Rt SRR b

no) - N- cycl ohexyl -l\l—(2-(2-(8-rk¥droxy-2-o g~ 2-
di hydr oqui nol i n-5-yl ) elthyl ani jpo) et hyl ) pr am de
bi s(trifluor @ ﬂS/Bén%!;i\/\N cl

2- (N-cycl ohexy | anmi do) eflhy! (2- 18- hydr oxy- 2- oxo- 1, 2
- di hydr oquiHidl i - 59 yl ) et arbamate (70 ng) [Step
| am ne (63 wer e

conbi ned in ethan (5.8 nL) and the resul |Fr¢g
solution stirred @ 50 C for 18 h. The nixture was

s AT R D B gt 2 802 bt

yl)elmy)l)caxmﬁlafeeSUHi ng solution was stirred for 3 h then

concentrated in vacuo and the residue partially
purified by flash chrogabography on silica (eluting
w th 10% net hanol in o or gyretdane) . Product

contai naing fractions were co\l%i ned and concentrated
i n vacuo. The residue NG‘J/BH{{]'“ ed by reverse

phase preparative HPL luting with 5-40%
s trif oacetic acid).
ctl ons we onbi ned and

acetonitrile in 0.1y
20 Product containing fpa
concentrated in vacuo to ford thetitle conpound as
a solid (5 ng) M5 (APCI +)0539 [ MtH + "H NWVR (399. 825
MHz, CD3OD) b 8.16 (d, J = 9.7 Hz 1H1 7.4%1- 7. 35
Berfay] 2-28-|)hyd1’,b_x302-oxo—1,2-d1hydroqum011n—5-y1)ethy (2-oxoethyl)carbamate (2.6 g)

[Examle 3, Step ii] was dissolved in water (1 mL) and tetrahydrofuran (10 mL).

Cyclohexylamine (1.564 mL) was added and the mixture stirred for 15 minutess. After
cooling to ~10°C, sodium cyanoborohydride (0.859 g) and acetic acid (0.391 mL) were
added and the reaction mixture was warmed to ambient temperature and stirred for 1 h.
Saturated aqueous sodium hydrogen carbonate was then added and the phases separated.
The aqueous phase was extracted with further ethyl actetate and the combined organics
were washed with brine, dried over anhydrous sodium sulfate, filtered and concentrated in
vacuo. The crude material was purification by flash chromatography silica (eluting with
ethyl acetate, then 5-10% methanol in dichloromethane). Product containing fractions were
concentrated in vacuo to afford the sub-titled compound as a yellow solid (790 mg)

MS (ES+) 464 [M+H]".

Step ii) Benzyl 2-(N-cyclohexylacrylamido)ethyl(2-(8-hydroxy-2-oxo0-1,2-
dihydroquinolin-5-yl)ethyl)carbamate
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7.22 (m 2H), 6.98 (dd, J = 22.2, 8.1 Hz, 2H), 6.66

(d, J =10.0 Hz, 1H), 3.65 - 3.57 (m 25 3H), 3.38 -
w@2@3/0¢3ps 4H), 3.23 - 3.14 (m 8H), 2.91 (t, JPET/6BR007/004859

Hz, 2H), 1.88 - 1.82 (m 2H), 1.79 - 1.74 (m 2H),

1.70 - 1.63 (m IH), 1.56 - %926 (m 4H), 1.22 - 1.09

(m 1H). WD 2008/ 075025 PCT/ GB2007/ 004859 70 Exanple

14

3- (4- Chl or ophenet hyl ai Eo) -N-cycl ohexyl - N- (2- (2- (8- hyd

r oxy- 2- oxo-1, 2- o thyl) e
di hydr oqui nol i n-5-yl \%:Qe yl.) pr opanam
l f 7Y 1 N HO HN 2TFA 5

bis(trifluoroacetate) O C '\L\.{.
Prepared by an anal o dur ey anple 3, Step

v) using benzyl 2-(N _
cycl ohexyl acryl amMdd) evhyly( 2- ( 8- pXYy- 2- 0Xx0- 1, 2-di hy
droqui nol i n-5- yl) et hgN 00 ng) [ Exanple
13, Step ii] in place ofll benzyl 2-(N

cycl ohept yl acryl ani do) et®yl ( 2- (8- hydr oxy- 2- oxo- 1, 2- di h

Proff e Broneaits LE RO SR s benaase of 2. (3-
(cﬂ@h@hﬂ/lamﬂm)ﬁhﬂz @-hydiraﬂy-lla)xoh/ﬁ%(d d%;rﬁﬁl‘% -§- %%j‘fl)c%amate

[St%j-wlﬁ th §?3§3 Og E@M%Q'é?%'\é%gfﬂ)tyla@n%ﬂ(}’&l @:hydrop(y%oxq-m)}
dﬂgdﬁ%umggm@yl ah?l?g}banzatg,s . 7.29 (m 2H), 6.93 - 6.87

J= 6.7 Hz, 1H), 3.58 - 3.46 (m
BSHIIBIM+HI 06 (m 10H), 3.04 - 2.90 (m 4H), 15
2.84 - 2.79 (m 2H), 1.81 - 1.74 (m 2H), 1.72 - 1.23
(m 7H), 1.14 - 1.02 (m 1H). Exanple 15

Ste&i-lﬁ)/@(ﬁh}hltkbp&nétﬁg@nﬁh@'—N%@lBH@:@?—tI\h 13- Y drbst-3:dxh- 1.
dlh—éfg\%/??ﬁé% 915m§§(qtﬁﬂlmw0)@hﬁwramnnm)@t blyﬂtr)ﬂ)mmpmmne)de
bis(trifluoroacetate) F OH
Benzyl 2-(N-cyclohexylacrylamido)ethyl(2-(8-hydroxy-2-oxo-1 ,2-dihydroquinolin-5-
yDethyl)carbamate (70 mg) [Step ii] and 2~(3-chlorophenyl)ethylamine (63 mg) were
combined in ethanol (5.8 mL) and the resulting solution stirred at 50 °C for 18 h. The
mixture was then concentrated in vacuo prior to addition of acetic acid (2 mL) followed by
33% HBr in acetic acid (3 mL). The resulting solution was stirred for 3 h then
concentrated in vacuo and the residue partially purified by flash chromatography on silica
(eluting with 10% methanol in dichloromethane). Product containaing fractions were
combined and concentrated in vacuo. The residue was further purified by reverse phase
preparative HPLC (eluting with 5-40% acetonitrile in 0.1% aqueous trifluoroacetic acid).
Product containing fractions were combined and concentrated in vacuo to afford the title
compound as a solid (5 mg)
MS (APCI+) 539 [M+H]"
"HNMR (399.825 MHz, CD;0D) 8 8.16 (d, J=9.7 Hz, 1H), 7.41 - 7.35 (m, 2H), 7.30 -
7.22 (m, 2H), 6.98 (dd, J =22.2, 8.1 Hz, 2H), 6.66 (d, J = 10.0 Hz, 1H), 3.65 - 3.57 (m,
3H),3.38 -3.27 (m, 4H), 3.23 - 3.14 (m, 8H), 2.91 (, J=6.0 Hz, 2H), 1.88 - 1.82 (m,
2H), 1.79 - 1.74 (m, 2H), 1.70 - 1.63 (m, 1H), 1.56 - 1.26 (m, 4H), 1.22-1.09 (m, 1H).
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HO'( I HN 20 O 2TFA Prepared by an anal ogous

procedure to Exanple 14 using 2-(3, 5-
waledosozroephenyl ) et hanam ne hydrochl ori de (91 neQT/&B007/004859

N, N-di i sopropyl ethylam ne (0.037 nL) in place of

2- (4-chl orophenyl ) et hyl am ne7gWDO 2008/ 075025

PCT/ GB2007/ 004859 71 M (APCI+) 541 [MtH + 'H NMWR

(399.825 MHz, CD30OD) 6 8.15 (d, J = 9.7 Hz, 1H), 7.01
Eﬁnula?gHz 1H), 6.66 (d, J =9.7 Hz, 1H), 6.97 -

3H), 6.87 - 6.79 (m 1H), 3.64 - 3.58 (m

3-@Fﬁhlogoghenetmlgmu(th-A:yplph&ﬂ-ﬂ-(Z&(Z-Mydr&xﬂz& ox031,23

d‘ﬁ%&’%‘@d““ﬁ‘ 9y?%“’?(‘W“g%%%%nwdem(trlﬂ!lmacetﬁﬂ)e3

(m 19, 1.56 - 1.33 (m 4H), 1.26 (t, J_x L& He,
1H). Exanple 16 H
I\I-FDQ/CI ohexyl - 3- A< ng%@f\h%m@/@{k(z-(z-(s

- hydr oxy- 2- 0x0+ H
di hydr oqui né¥G"n- -y) et hyl ) et hyl ) pr opanam de
bi s(trifl uoroacs ) OF N)NFI H HOHN1 6 O

2TFA Prepared by [an anal ogous procedure to Zé_férrpl e 14
usi ng 2- (3, 4- diflQorophenyl)ethanam ne (108 ng) in
p of 2-(4-chloro henyl ) et hyI amne, M5 (APCl+) 541
3 H@ﬁ 3 §Anaf QRS ssExgmple goxepy) Bsisg benzyh2-(W- =

cy&oﬁexiy'lacg]lﬁﬁndo?etﬁﬁ&Z-(Szhy’]cﬁ HZ)‘IE-O%BD I %Eg%zﬁfo&u?@% 5(m 1 H)
yl)gqlqyl)ceybmate (B0GBBg) EE,xan@lH) 13, BtQ6i}-in a6 of Bknzﬂ'H)w(N’-%
cyﬂ?hepiﬂ}ay?éy%é@%{@ldjS hygrog_%zoxo;%z CF Iiycégqmnql\llrgé_ (7m9
yD2tHyl)carbaiQate ahd ?34(dil_or@1#ﬂenyl?etﬁ§lamnﬂe &3 n(g}‘ln f)ﬂke of 3 (?6 i
chlorop%en}%ethylaml . 2

MS (APCI+) 539 [M+H]*

'H NMR (399.826 MHz, DMSO) & 10.47 (s, 1H), 10.36 (s, 1H), 8.88 - 8.47 (m, 4H),
8.06 (d,J=9.7 Hz, 1H), 742 - 7.39 (m, 2H), 7.33 - 7.29 (m, 2H), 6.93 - 6.87 (m, 2H),
6.57(d,J = 9.7 Hz, 1H), 3.58 - 3.46 (m, 1H), 3.27 - 3.06 (m, 10H), 3.04 - 2.90 (m, 4H),
2.84-2.79 (m, 2H), 1.81 - 1.74 (m, 2H), 1.72- 1.23 (m, 7H), 1.14 - 1.02 (m, 1H),

Example 15
N-Cyclohexyl—3-(3,5-diﬂuorophenethylamino)-N-(Z-(2-(8-hydroxy-2-ox0-1,2-
dihydroquinolin-s-yl)ethylamino)ethyl)propanamide bis(trifluoroacetate)

i
PSPl
N\/\N/U\/\H F

SIE

HN
0] 2TFA

Prepared by an analogous procedure to Example 14 using 2-(3,5-
difluorophenyl)ethanamine hydrochloride (91 mg) and N,N-diisopropylethylamine (0.037
mL) in place of 2-(4-chlorophenyl)ethylamine.
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N- Cycl ohexyl - 3- (2, 5- di #l uor ophenet hyl am no) - N- (2- (2-(8
WO bgodiorsogs 2- oxo- 1, 2- PCT/GB2007/004859
di hydr oqui nol i n-5-yl ) et hyl am no) et hyl ) pr opanam de
bi s(trifluoroacetate) WO 2064/ 075025 PCT/ GB2007/ 004859
72 HOF\ N'\NNF HOHNT . 6 O2TFA Prepared by an
anal ogous procedure to Exanple 14 using 2-(2,5- -

[ h +et hanam ne hydrochl ori de (91 ng)-and
MS%AfII\)I-bgﬂ%glp o%ﬂﬁ ethylamne (0.08 nlL) in place of

"H MR (361825 A Hen@ D) @D I8asi (de =9. Mz (BT 0) (B4L= T M, 1), 6.66

. CD3OD) 6 8,16 (d, J = 9.7 Hz,
(@ SR MR 6370 iam R, 0870579 Gndtipnd 64158 mo 31D, 3.37 -
, 3256 3:37% = @ ,
3.2% %,21132,’3%2 H§§4 43;)1385? gm{, éﬁi(jbr%H)z[s_D%’% g_.og_g(%?, %lf—i}ﬁ%.”d('l')mz.m (m,
2H)21.8%)(d, b= 92.1-H2 281, {.#4 (RHH), 1.788 1-631(m821Hn1.55H) 1.33(nf9 4H),

- 1.7 m,.2H, 1.70 - 1.64 (m 2H), 1.55 - 1.11 (m
12657490 UYL 18
N- Cycl ohexyl - 3- (2, 3-di fl uor ophenet hyl am no) - N- (2-(2-(8

- hydr oxy- 2- oxo-1, 2- _
oqui nol i n-5-yl ) et hyl am no) et hyl ) pr opanam de

N- QSRR Dythippaddatoaty deigstre

dihyditod@itolin25-$1)ethylamino)ethyl)propanamide bis(trifluoroacetate)

F
i I X
N\/\N/U\/\H £
HO |
HN
5 2TFA

Prepared by an analogous procedure to Example 14 using 2-(3,4- .
difluorophenyl)ethanamine (108 mg) in place of 2-(4-chlorophenyl)ethylamine.

MS (APCI+) 541 [M+H]*

'"H NMR (399.825 MHz, CD;0D) 6 8.16 (d, J = 9.7 Hz, 1H), 7.26 - 7.16 (m, 2H), 7.10 -
7.05 (m, 1H), 6.98 (dd, J=21.4, 8.1 Hz, 2H), 6.66 (d, J = 9.7 Hz, 1H), 3.64 - 3.58 (m,
3H), 3.35-3.26 (m, 4H), 3.22 (s, 4H), 3.15 (t, J = 5.8 Hz, 2H), 3.01 (t, J = 7.9 Hz, 2H),
2.89 (t, J=6.2 Hz, 2H), 1.88 - 1.80 (m, 2H), 1.79 - 1.73 (m, 2H), 1.69 - 1.63 (m, 1H),
1.56 - 1.32 (m, 4H), 1.27 - 1.09 (m, 1H).

Example 17
N-Cyclohexyl-3-(2,5-difluorophenethylamino)-N-(2-(2-(8-hydroxy-2-oxo-1,2-
dihydroquinolin-5-yl)ethylamino)ethyl)propanamide bis(trifluoroacetate)
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di fl uor ophenyl ) et hanam ne hydrochl oride (97 ng) and
N, N- di i sopropyl ethylam ne (0.07 nlL) in place of
wQ2(¢o8/0tdkdr ophenyl ) et hyl am ne. M5 (APCl +) 541 PEREB2007M604859

NVR (399.825 MHz, CD30OD) 6 8.16 (d, J = 9.7 Hz, 1H),

7.22 - 7.09 (m 3H), 6.98 (d,72 20 J = 14.4 Hz, 2H),

6.66 (d, J =9.7 Hz, 1H), 3.65 - 3.57 (m 3H), 3.38 -

3.26 (m 4H), 3.22 (s, 4H), 3.18 - 3.09 (m 4H), 2.90

(t, 2H), 1.88 - 1.80 (m 2H), 1.79 - 1.F3 Lin, 2H,

1.60 - 1.63 (m 1H), 1H56 - £ 32 (mmzz - 1.09
%é@@’ﬁ,@ E Exanpl e

H
-fHuor ophe hyl am no) - N- (2- (2- ( 8- hyd
roxy- 2- oxo- 1, 2-Hnli hydr oqui n-5-yl ) et hyl am no)
et hyl ) propanam de |5 Step i) tert-Butyl
3- (3-fl uor ophenet B! ani no) propanoate "'~a #4HA ~N F

- But | at 4.91 g, 5.61 nL) was added to a
P r@éﬁﬁ‘%yo%u%@%%ﬁ é@?s‘ﬁﬁé%ﬁwgﬁmlﬁ @singe?-(zﬁ-z,» 5 L) in
difbtchephehy 1)t Riham; ; ' irred at .
ot tanparate B0 AQ ) A RONE P ©by iy lamine (0.08
m@dﬂ@@ﬁ? phZddrchlprephenpl)¢thylgnire. t he subtitl ed conmpound

MEBA B8 +6g) 1H NMR (299. 946 MHz, CDCl3) 8 7.28
-%@8%%%%@ 7.01 - 6.85 (m 3H), 2.88 - 2.74 (m

TTOWR 299825 MHa] DO 416 &Y = 97 18, {8, PH- Pb§Pnl b, 705 -
j-?g_?g( t}%}%ﬁ%@ C@H}D@&%I -)3(-|%5 Gém,lu&iﬁib ?(t)ﬁ@ne?;.géy Eﬁé,agigr),g%.m \Aggatm 3.18 -
18 T, 'a9€c3)bl4e®’(?gj’ %)92521-@{§%n51§f 1881 L8] 28),(1879 - 1.73
(mf PHyrlofthehé4 byl 2E)NhYHr opag@aten(9.5 g) [Step i] and
triethylamne (4.31 g) in dichloronethane (100 ni)
over a period of 5 mnutes. The m xture was allowed to
Example1gt o anbi ent tenperature and stirred for 18 h,

(t: hen concentr at ed in vacuo. The residue was
N- yclohexyl-3-(2,3-dlfluorophenethylamino)—N-(Z-(2-(8-hydroxy~2-0x0-1,2-

dihydroquinolin-S-yl)ethylamino)ethyl)propanamide bis(trifluoroacetate)

o)
H
N\/\NJ\/\N/\/@\F
H
HO | F
HN
o)

2TFA

Prepared by an analogous procedure to Example 14 using 2-(2,3-
difluorophenyl)ethanamine hydrochloride (97 mg) and N,N-diisopropylethylamine (0.07
mL) in place of 2-(4-chlorophenyl)ethylamine.

MS (APCI+) 541 [M+H]

"H NMR (399.825 MHz, CD;0D) 5 8.16 (d,7=9.7Hz, 1H), 7.22 - 7.09 (m, 3H), 6.98 (d
J=14.4 Hz, 2H), 6.66 (d, J = 9.7 Hz, 1H), 3.65 - 3.57 (m, 3H), 3.38-3.26 (m, 4H),3.22
(s, 4H),3.18 - 3.09 (m, 4H), 2.90 (t, 2H), 1.88 - 1.80 (m, 2H), 1.79 - 1.73 (m, 2H), 1.69
-1.63 (m, 1H), 1.56 - 1.32 (m, 4H), 1.22 - 1.09 (m, 1H).

td
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20 purified by flash chromatography on silica (eluting

wth 10% ethyl acetate in iso-hexane) to give the
wa@adpsiordoesl product as an oil (11.5 g). 1H NVR PGPGB3®G/004859

MHz, DMSO 5 7.37 - 7.22 (m 6H), 7.06 - 6.91 (m 3%2,

5.05 (s, 2H), 3.46 (t, J = 733 Hz, 2H), 3.39 (t, J —2

7.0 Hz, 2H), 2.81 (t, J :87.4 kg,)ZFD, 2.41 (t, J 7.

, 2H), 1.38 (s, 9H) 25 Step iii _

Eg;;gﬂB;%zyloxyc;rbonyl)(s-fluorophenethyl)an1no)propano

08/ 075025 PCT/ GB2007/ 004859 74 HO v 'N
N\Ccyﬁﬁ’i‘ﬁ’iﬂwﬁ 8%r0phﬁmfbm}a@aee)—Ne(2der(s -Hysoxy-2-oxasl, zdded

b
dll(lf(ablgﬁgyog&%a %hﬁ%ﬁgﬁh}; wﬁ%@aw ) ami no) pr opanoat

fter 2 h
e (11.5 g) [Step.ii] in dlchloronethane Al ,

| S C nce trated in vacuo and the oily
Steﬁpgz F%EEH@II gg%%ﬁ’lowgﬁnﬁt la@ing)pmapansiateene to afford the

subtitled conpound as a viscous oil _which solidified

on standing (10.5 g)| NVR (399. VHz, DW?C»dS ] -
7.41 - 7.27 (m 6 Z) ?I , 5.04 (d, =
25 9 FE ZFD 3.45 = 744 Hz, Z2H),"3.38 (s, 2H),

(m 2H), 245(t 3=7.0 H. 2H 10 Step
terf- B)‘WE@%’YWG 4. 91 g, 5.61 mL) was added to a solution of 3- ﬂuorophenethylamme

|
5 b R e B ety ot for
2 deysal BHe maixarnt g (:dn&ﬁtrﬁ'i’eall; NG uB Y E e MORMiTE an%poun(a as an oil

n to a solution of 3 _ _
©. @)benzyl oxycar bonyl ) (3-fl uor ophenet hyl ) am no) pr opanoi c

R (o RO o T 503 B LT 68 o ass 274

(m,neH), 2641 (rtrJe=d65tH;§rz’H)enu2(§ rature for 1 h,
concentrated in vacuo and redissolved in

Step ii) tert-Butyl 3—((benzy10xycarbonyl)(3-ﬂuorophenethyI)amino)propanoate

Aofviw@
o) o/\©

Benzyl chloroformate (6.66 g) was added to a cooled (~5 °C) solution of tert-butyl 3-(3-
fluorophenethylamino)propanoate (9.5 g) [Step i] and triethylamine (4.31g)in
dichloromethane (100 mL) over a period of 5 minutes. The mixture was allowed to warm
to ambient temperature and stirred for 18 h, then concentrated in vacuo. The residue was
purified by flash chromatography on silica (eluting with 10% ethyl acetate in iso-hexane)
to give the subtitled product as an oil (11.5 g).

'HNMR (399.826 MHz, DMSO) § 7.37 - 7.22 (m, 6H), 7.06 - 6.91 (m, 3H), 5.05 (s,
2H),3.46 (t,] =7.3 Hz, 2H), 3.39 (t, ] = 7.0 Hz, 2H), 2.81 (t, ] = 7.4 Hz, 2H), 2.41 tJ=
7.2 Hz, 2H), 1.38 (s, 9H)

Step iii) 3-((Benzyloxycarbonyl)(3 -fluorophenethyl)amino)propanoic acid
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20

di chl oronmet hane (25 nL). The sol ution was added
dropwi se to a prefornmed m xture of N
w@ 29084aioret hoxyet hyl ) cycl ohexanam ne (2.71 g) PERGBRING/004859
2; Step i] and triethylamne (3.0 20 nL) in
di chl oronet hane (25 nL) at 074 under nitrogen. The
m xture was stirred at 0 C for 1 h, then water (25
n.) was added and the | ayers were separated. The

organi c layer was washed with 2 ydrochl oric acid,
sat urat ed aqueous sodi g¥m hydroge  bonate and brine
before being dried % yerQus Ry esi um sul fate,

filtered and concentrated qlii] vacuo to give the

subtitled conpound as an @7 ¢7.45). WD 2008/ 075025

PCT/ GB2007/ 004859 75 ' H NWR ( Mz, DVSO) S

7.39 - 7.24 (m 6H), 7.01 - 6.93 (i 3H), 5.05 (s,

) . ' 50 ¢ 3..38 3.31 -
Trl%lfﬂ)z)aoa(éeﬁ‘f]ﬁ?ascﬁg ’650%?%%%{1‘5 3(1115% ’t? %St?r%% s’.o:futg)_ _rt-%}};%% 3-( m
((bgngsyéo@cmgnym(35ﬁ&1cgopheﬁblil)gfl)?mﬂﬁ)zpﬁgﬁan?&fgm.5 %’)*%Sé)te% i -
dic%}_%rgmé{@ﬁ}ée_. }_&g@‘lﬁ %,_,tb@;ojlgtiy ng,%,.cpq]npe@faééd iyl)vag& and thrgnoily residue

1©ped i RO R 3 - o
aze%oﬁ ulgr ogﬁgﬁ ﬁ%ﬁ?@%ﬁ%@%‘g%@g@%ﬁ C%ﬁ&)%&l?@ JX:! %Vl&(&si)él which
soliliffest oresterding 6Ml.Tglaci d nonhydrate (0.492 g) was added

THIRMR R ol 8S IRE T Al 7ia7 () 788 05 By AHDSS 08 (0, =

25 0HQpEYRIHW ) eFroaaens, § Gg44 AaStehs ] =
di chl o?’g&net lr%tane (10 M).ég'ﬁgé?%}slgl)zt%ngﬁﬁshéﬂ(u’t F%Iﬂ 2\/'\L/}153(t"I 7.0
Hzgell} red at anbi ent tenperature for 4.5 h, then
di luted wi th di chl oronet hane and washed with saturated
sodi um hydrogen carbonate, water and saturated brine.

Steplie) Bergghd Ccypludngy BS3-dihéthexy@uS)ahinAMNY s Rssy1&edi um

a sulﬁat& filtered and concentrat'ed in vacuo to afford
uerBheefylepbamateonpound (0. 371 g). MS (APCI +) 469
[ MtH + Step vi)

5-(2- Am noet hyl ) - 8-( benzw qgi\nyliﬁﬁ( 1 H-one NH2
© -0 N N F
golaas

Oxalyl choride (1.64 mL) was added dropwise over 10 min to a solution of 3-
((benzyloxycarbonyl)(3-fluorophenethyl)amino)propanoic acid (5g) [Step iii] in
dichloromethane (50 mL) containing dimethylformamide (2 drops). The mixture was
stirred at ambient temperature for 1 h, concentrated in vacuo and redissolved in
dichloromethane (25 mL). The solution was added dropwise to a preformed mixture of N-
(2,2-dimethoxyethyl)cyclohexanamine (2.71 g) [Example 2; Step i] and triethylamine (3.0
mL) in dichloromethane (25 mL) at 0 °C under nitrogen. The mixture was stirred at 0 °C
for 1 h, then water (25 mL) was added and the layers were separated. The organic layer
was washed with 2 M hydrochloric acid, saturated aqueous sodium hydrogen carbonate
and brine before being dried over anhydrous magnesium sulfate, filtered and concentrated

in vacuo to give the subtitled compound as an oil (7.45 g).
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HN 20 O 5-(2-Amno- |
-(tert-butyldinethylsilyloxy)ethyl)-S-(benzyl oxy) qui no

wo 2ows@(D2+) - one (3 g) was dissolved in di chl oPCTIEeBR@I©O04859
(30 m.) and cooled in ice. Trifluoroacetic anhydride
(2.22 nL) was added dropw secand the reaction was
stirred at anbient tenperature for 2hr.
Trifluoroacetic acid (30 m.), followed by

1 i | S 3 ) d_25,.an
H AR oA R M0 T 20 A8 S T Bin e g 505
2H)Q¥EBRIAgIR (m,FUMY, 3630 13, Bse(rﬂ,yBHy |323e- .41 (4, \39)23’)@331 0.080m 2H),
PCT/(B2007/ 004859 76 r?[}bsvvas added and the reaction
285/\151% TBémy 2D, 2B et (e 478 rd .6%m.a2 il ider1.29 tay §H), 1.32 -
0 0 r on in vacuo. The residue was
11@(&1 ?H%dl %)32 P%gﬁl q%il)ormt ography on silica (eluting
MSWAPEIB%ﬁ}éﬂB}@MGH]Tn di chl or onet hane) . Product
containing fractions were conbi ned and evaporated and
the residue was crystallised fromethyl acetate to
) erial was
Steﬁ@%érﬂzg@3§c%ﬁe§¥ ggé) :’Kﬁer%ﬁ%iaaz‘égﬁja% g;?%l% 8@. m xture
ﬂuom@phmetlhahoarbs(maem), wat er (15.00 nL) and
tetrahydrofuran (15.00 nL) and the resulting solution

heated at 50 C for 18 ho The react' was concentr at ed
to dryness in vaguo.an resid nas extracted
wi th hot net hanol N{\é“ex rad!s Wer e 006I ed, filtered

and evaporated to give % solid which was
di ssolved in water aoad d ontoan SCX
cartridge. The cartridgé was washed~\#'th water and

met hanol -water and the roduct was eluted with 10%
p-Telygeesutipaic @ﬁldaa%wdéat@ i 2 Was addedhtormotolutionnf benzyl 3-

A A U PRSP P e 046

2) [Wep G‘h] 1ﬁcalh0}ﬂbrbmethaﬁ@ (tahyliThe résmltangsfoaﬁmnS@isl stirred aBarfibient
temmq)ature/ f(g@ § Jg, tggn %?Wecéwp@ %%or%e’?}lagg and \’Jvasjlea “%th@%pgl_gted
SOdElDH% h}éd%g%elq( %"'rban!l‘c:e, \82th1263 a% fat%Egefl bgm%’j’fT 12edét?rg%mg pg s% \%’drled over
anhydpus Soddom sslfat Hjlter@l 8id dongentratedAn Xatim to2iford the Babtftled

J = 4 2H) 20 Step vii) Benzyl
cong)otlgégq %ﬂé%/l (2-(2-(8-hydroxy-2-oxo- 1, 2-di hydroqui nol i

MSHAPCIY) 46t [n+@gi no) et hyl ) ami no) - 3
-oxopropyl (3-fl uorophenet hyl )carbamate N, N' N F (r) O
O HN

Step vi) 5~(2-Aminoethyl)-8-(benzyloxy)quinolin-2(1H)-one

NH
vaee)
0

5-(2-Amino-1-(tert-butyldimethylsilyloxy)ethyl)-8-(benzyloxy)quinolin-2(1H)-one (3 g)
was dissolved in dichloromethane (30 mL) and cooled in ice. Trifluoroacetic anhydride
(2.22 mL) was added dropwise and the reaction was stirred at ambient temperature for 2hr.
Trifluoroacetic acid (30 mL), followed by triethylsilane (4.79 mL, 30 mmol) were added

and the reaction was stirred at ambient temperature overnight. Further triethylsilane (4.79
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O Benzyl 3 -(cycl ohexyl (2-oxoethyl)am no)-3

- oxopropyl (3 -fluorophenet hyl)carbamate (0.24 Q)
WO 3108073005 PCT/GB2007/004859

5- (2-ai ni noet hyl ) - 8- (benzyl oxy) qui nol i n-2(1 H) - one

(0.27 g) [Step vi] and 25 anfydrous magnesi um sul fate

(0.34 g) were conbined in dichloronethane (2.6 nlL).

After stirring for 1 h, sodiumtriacetoxyborohydride

TGy ' j a :
b e ke R FAF g7 A Il B S BBl s pror
to erncorieatiodilie Mhanooiee teaidae Was POAREDFDL 02 chromatography on silica

R AP A SRS

- cobithed! BRd OFaaRita MAABErAREE s Wlshinal ?fo.rn% gttﬂgl &%’Ea]%eto afford a

t hen dried over anhydrous nmagnési um su tere
whifg golibtcEng) thismpisriohwamcomtheed with dossims cpbohdtt €8 ghin a

: phy o Ll ica (eluti Wi t %
it TR L SRRt B0 st ket (L b e the
resuftingBOINEOE h¢ate PHENATE fo8 QB haiThe RehctibA ok @BRceWBERd to dryness in

concentrated in vacuo and further purified by reverse

vaghead thy tspidperry extraoted wigh betimeghanol HTletxmeets were cooled, filtered
b h o8l | agtetate) to affor

S EHONIEL 0 DBy S PTAD I H R EL By B o

an $0XStaetpidgé.iThe cartridge was washed with water and methanol-water and the

I | -3-(3-1l henet hyl am no) - N- ( 2- ( 2- ( 8- hyd
pro%%gaf%ggegg&/ T/’ltg_l%gz) con%grgt?aeedegq%eogs ;ln[inmon?a in m(ethaglol .(The r%:/sulting
sol @iy #E O ORtt Ot RidYdheal ' ' R oi

N \NHF HOHN A pr éﬂﬁ%‘?ﬁtg %ﬁi%%ﬁ@ﬁ%@%@%ﬁ&m Hadoi,
whishlsphdiifigénon staoding dma Ce@rma)id\(hs gaidded to a sol ution of

benzyl

3-(cycl ohexyl (2- (2- (8- hydroxy-2-oxo0-1, 2-di hydroqui nol i

"H NAVR 1599.826 MHz, DMSO) 5 8.08 (d, J = 10.0 Hz, 1H), 7.57 (d, J = 7.2 Hz 2H),
23- | uor ophenet

[ ) et hyl am no) et hyl ) ani no) -"3- oxopr opyl
7-3§|<% éé_fr%%lﬁﬁt @1))@ 36 1&3% 158 é%sa &HD,]7.{)3 ‘\éﬁm Bz, (1), 16192 @nk= 8.2

1) L YA oger o 02U f, ECOBED 1

2Hpnd the filtrate concentrated in vacuo to afford the
title conpound as an pale yellow solid (25 ng). M5
(APClI +) 523 [MrH + 20 '"H NWVR (399.826 MHz, DMSO) 6

s Aok oy o S G dehy oo iR sl el ol -

yDahylaminoethszd )antib)-3-6x6opyl83-88orophenethyl)carbamate

o E L
oy O

Benzyl 3-(cyclohexyl(2-oxoethyl)amino)-3-oxopropyl(3-fluorophenethyl)carbamate (0.24

g) [Step v], 5-(2-aminoethy1)-8-(benzyloxy)quinolin-2(1H)-one (0.27 g) [Step vi] and
anhydrous magnesium sulfate (0.34 g) were combined in dichloromethane (2.6 mL). After
stirring for 1 h, sodium triacetoxyborohydride (0.197 g) was added and the mixture was

stirred at ambient temperature for 18 h before being partitioned between dichloromethane
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0.5H),3.57-3.48 (m 0.5H),3.21-3.11 (m 2H), 2.90-2.82

(m 2H),2.75-2.38 (m 12H), 1.77 - 1.67 (m 2H), 1.61
WO 200880 2H), 1.49 - 1.16 (m 5H), 1.12 - OPORGBY07/004859

H. 25 Exanple 20

N- Cycl ohexyl - 3- (3-fl uor ophenethyl am no) - N- (2- (2-(7- hyd

r oxy- 2- oxoi ndol i n-4- yl)ethyl am no) et hyl ) pr opanam de

di hydr obrom de WO 2008/ 075025 PCT/ GB2007/004859 78 H
an@ sathkatdd a

D ey e ernpapic eobtion, The ghasss wers gparated

an(l (dleg)zgargc phisg waghpd \@%]@ mater,]z@ﬁ(hrme%en aded é\?dr anhydrous magnesium

AL AR Told SRR (08 T S
chooomdtogreshy d3edidod (eBrting Watorms Yﬁe@l?a‘n@l(ﬁleétmla):&me g’()n'teﬁnmgsi% 7N

oxopropyl ( 3-f| uor ophenet hyl ) car bamat e
anpSaG ) wethanolst Rrgdyqt coateinaeriebtings a/erﬁswnutntmued in vacuo and

R e G N T AL

aq@us ARngniunShitetate) go wesrdabnthibided cb mirﬁi 43 286h I4¥eng).
M%Z‘?ft % m xture was then | oaded on 0 an S
M The solid phase was washed with a

nmet hanol / di chl or omet hane m xture and the product was

eluted with 10% anmonia in 10 met hanol and the el uent

Stqmglle:féthheayleﬁG—ﬂuvm@haaetlgyg:gnrnezl\d(J?ﬁ(%@shﬁlﬂgﬁemgg—1 2-
ace 0 rogen bronide in
dlhé@%%“&’o o] 563?1 eég)ﬂé‘)“ ‘?ﬁ%‘h éﬁana’ifﬁ%e m xture was stirred

at anbient tenperature for 1 h and then diJuted wth
tol uene and concentrateg in cuo t oily
residue. This N ﬁey/e{ pha

{th s di

preparative HP (eluting %acetonltFrlle in
aci d. The fractions 15
d were evaporated to
dryness to give ajsolid, whith was dried at 45C under
vacuum for 18 h t® give the title compound (60 ng) MS

A rg‘-Fl)r%E nedésag%ivh’ 0@91 0% p:el}%dq;(].;g %gr%gg (%’ghgfg/g o de(csl tg 2 sc%l?mon of
bet{’z'yﬂ 3- zcﬁ?chgxﬁgi - (slﬁgerx}Q 20k 0174 Mhydbdquihiofid:-€- 62(m

yl)ethylammo)ethyl)ammo) 3-oxopropyl(3-fluorophenethyl)carbamate (30 mg) [Step vii]

in ethanol (3 mL) and the mixture was hydrogenated with 3 atm of hydrogen gas for 18 h.
The mixture was filtered through Hyflo and the filtrate concentrated in vacuo to afford the
title compound as an pale yellow solid (25 mg).

MS (APCI+) 523 [M+H]"

"H NMR (399.826 MHz, DMSO0) 8 8.03 (dd, J=9.9, 6.5 Hz, 1H), 7.32 - 7.25 (m, 1H),
7.06 - 6.94 (m, 3H), 6.90 - 6.80 (m, 2H), 6.48 (dd, J=9.7, 1.0 Hz, 1H), 4.07 - 3.98 (m,
0.5H), 3.57 - 3.48 (m, 0.5H), 3.21 -3.11 (m, 2H), 2.90 - 2.82 (m, 2H), 2.75 - 2.38 (m,
12H), 1.77 - 1.67 (m, 2H), 1.61 - 1.53 (m, 2H), 1.49 - 1.16 (m, 5H), 1.12-0.99 (m, 1H).

Example 20
N-Cyclohexyl—3-(3-ﬂuorophenethylamino)-N-(Z-(Z-(7 ~-hydroxy-2-oxoindolin-4-
yDethylamino)ethyl)propanamide dihydrobromide
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20 3.29 - 3.05 (m 6H), 3.01 - 2.94 (m 4H), 2.85 -

2.69 (m 4H), 1.80 - 1.04 (m | OH). Exanple 21 .
wor@gorebexyl - N- (2- (3-f or mam do- 4- hydr oxyphener¢y/Ganiomoo48s9

yethyl)-3- (phenethyl am no) propanani de WO 2008/ 075025

PCT/ GB2007/004859 79 HO N7kl HOHN) 6 O Step i)

Benzyl .
3- (cycl ohexyl (2- oxoet hyl ) am no) - 3- oxopr opyl ( phenet hyl)

carbamate N N OO Prepared by an anal ogo procedure
to Exanple 19, Steps iv, excgpt ustggD§E:iﬂy _

phenyl et hyl ami eeof }:am ne.

M5 (APCl +) 541 H + Step ||) Benzyl

3-((2-(4-(ben X¥) - 3- ni t popRenet hyl am no) et hyl ) (cycl

ohexyl ) am no) - 3-yoxopr opyl gnet hyl ) carbamate O H\

N~~N) \ | O O-pgi\Yy ~>"10 A sol ution obTFa

2- (4- (benzyl oxy) - 3-ni trophenyl ) et hanam ne (0.564 Q)
4-RPERAREEAR ] 7-hddrosphieith-2ong lh?ﬁ&‘o@fd?ﬁ'iﬁ& (g %gJ R, Y8, 1986,

(cycl ohexy

29% ‘?ﬂ;ﬁﬁ By o °&£%Lb§% plagries (4 dar watentienl)) a68R: acid
(O Fhl Sicobtp <%”I‘n’?’ S5 b B ierh T ek Rt St GitBrmamigo)-2-

oxgppgpﬂﬁ%-ﬂunrophmm:sd)shnbameté (8t6ﬁad@l[%ﬂim%€wﬁﬂté‘ﬁ VI ®ad Mded as a
bor o ride .
solutlorrl] ?nntea’& du gt]u} ! |(2%$E)Oa>§l)é tl(l)e ml)%/ture was sgurred for lgh prior to addition of

sodium cyanoborohydride (0.258 g). Stirring was continued for 18 h and the reaction

mixture was then loaded onto an SCX cartridge. The solid phase was washed with a
methanol/dichloromethane mixture and the product was eluted with 10% ammonia in
methanol and the eluent was concentrated in vacuo. The residue was suspended in acetic
acid (5 mL) and 33% hydrogen bromide in acetic acid (5 mL) was added. The mixture was
stirred at ambient temperature for 1 h and then diluted with toluene and concentrated in
vacuo to give an oily residue. This was purified by reverse phase preparative HPLC
(eluting with 5-95% acetonitrile in 0.2% aqueous trifluoroacetic acid. The fractions
containing the desired compound were evaporated to dryness to give a solid, which was
dried at 45°C under vacuum for 18 h to give the title compound (60 mg)

MS (APCI+) 511 [M+H]"

"H NMR (399.826 MHz, DMSO) § 10.15 (s, 1H), 9.46 - 9.42 (m, 1H), 8.82 - 8.43 (m,
4H), 7.42 - 7.36 (m, 1H), 7.18 - 7.07 (m, 3H), 6.70 - 6.62 (m, 2H), 3.57 - 3.45 (m, 5H),
3.29-3.05 (m, 6H),3.01-2.94 (m, 4H), 2.85 - 2.69 (m, 4H), 1.80 - 1.04 (m, 10H).

Example 21
N-Cyclohexyl-N-(Z-(S-formamido-4-hydr0xyphenethylamino)ethyl)-3-

(phenethylamino)propanamide
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3.03 nmmol ) was added and the reaction m xture stirred

overnight. It was then diluted with dichl oronethane
wapasma®ked wi th saturated sodi um hydrogen carbON&B2007/004859

wat er and saturated brine. The organi c phase was

dried over anhydrous sodiumgylfate, filtered and

concentrated in vacuo to afford the subtitled product

as a yellow gum (1.032 g), which 20 was used wi t hout

further purification. M (APC +) 707 [ MtHl x WD

2008/ 075025 PCT/ GB2007/ 094859 Mep i nzyl

4- (benzyl oxy) - 3 ~% Yo lénekh?é

( (benzyl oxycar bgnyl) ( phenet hy

anani do) et hyHofarvamate O Q YI N~”N "~-N a

O NO 01*-~ O/ B5yNri et hyl am 0. 244 inL) and benzyl

chl orof ormate (O. 23]0 m., 1.75“mmol) were added to a

cooled (0 C soluti®n of benzyl

stgh ?%’B%Viﬁé@ﬁiﬂgﬁéﬁgﬁé;@é@m@y@mrré@mpaifphmeﬂwl)ompmep

) am noﬂ- N- cyc[ ohexyl prop

yl (phenet hyl ) carbamate (1.032 g) [St ii] in
di chl oromet hane (20 nl). he reacti ) Xt ure was
allowmd to warmto anﬁm\ﬁ nd stirred for

18 h, then dil uted W|th d| chI orret hane and washed 10
with 2M hydrochloric a 02%\

oY% and saturated
bri ne. The organi c pha ﬂs dri ed el anhydr ous
sodium sul fate, filtered and concent 8 ed i n vacuo.
PR SRl ol B ot A St svesmmosmgy
phenyédtiglemire i Ig ipfebexr aﬁnﬁoroﬁﬁgﬁahﬁa@@del on ff We(rj e .
in,vacuo to dryness to afford the
Migﬁ}éﬁbég M&H@ound as a yeI | ow gum (0.627 g, 51.1 %.
15 M5 (APCl +) 841 [M+H + 'H NMR (399.826 MHz, 90 C,

DVBO) 8 7.64 - 7.60 (m 1H), 7.42 - 7.13 (m 22H),
Step i Benz 32(2(#(b&tly10xF)- @511trorﬁleﬂ&h&lainnﬁﬁathyl§(c§aohex%l)g%mo) 3-

OX‘%%%‘E@%“%@ baﬁfﬁfl‘? 1m714-H)1 iaz(m_ 1'0H) 0 Step

iv) Benzyl 3-am no-4- (benzyl oXxy) phenet hyl (2- ( 3-

/@(\/N\/\N N

CL 00

A solution of 2-(4-(benzyloxy)-3-nitrophenyl)ethanamine (0.564 g) [DE2227022]
dissolved in dichloromethane (10 mL) was added to a solution of benzyl 3-(cyclohexyl(2-
oxoethyl)amino)-3-oxopropyl(phenethyl)carbamate (0.683 g) [Step i] in dichloromethane
(5 mL). Anhydrous sodium sulfate (~200 mg) was then added. The resulting suspension
was stirred at ambient temperature for 2 h then sodium triacetoxyborohydride (0.643 g,
3.03 mmol) was added and the reaction mixture stirred overnight. It was then diluted with
dichloromethane and washed with saturated sodium hydrogen carbonate, water and
saturated brine. The organic phase was dried over anhydrous sodium sulfate, filtered and
concentrated in vacuo to afford the subtitled product as a yellow gum (1.032 g), which

was used without further purification.
MS (APCI+) 707 [M+H]
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benzyl oxycar bonyl ) (phenet hyl ) am no) - N- cycl ohexyl pr op
égamdg)etﬁyl)carbarmte o-lr OONN) N Ol 0~O"-
wQ 260881025 WO 2008/ 075025 PCT/ GB2007/ 004859 81r@BEHGBRI07/004859
4- (benzyl oxy) -3
- ni trophenet hyl (2- (3- ((benzyggxycar bonyl ) (phenet hyl ) am
i no)- N cycl ohexyl propanam do) et hyl ) carbamate (0.470
g) [Step iii] was dissolved in nethanol (20 niL) and
ammoni um chl ori de (0.299 g) added, followed by zinc
dust (0. 365 . The reaction mxture was heated at 65
Step ifiy Bepzyh 4t(h@‘h7~}’é9>4}’b:\3?/erdtropile®odnbf {2434 tered through

SRR bR BT TGS SRS b e

saturated brine. rgani c portion was dried over
anhydrous sodi um s@t\g filtered and concentrated

in vacuo to afford q _%Ebtidl ed gro_dtjcs a
0 iC used w
) + M RO~St ep

colourless oil (0.437
further purificatig
i ) - 3-f or manl dophenet hy| (2- ( 3-

v) Benzyl Z

((benzyl o rboﬁyl )(phenet hyl no) O @yl prop
anami do) et Ycarbafi,e O O ~ ~ N O 00 I O
Formc acid (0.34 nL) and acetic anhydride (O 56 ni)

Trlﬁéﬂ(yblmtne(@mlt‘hgéb hied bang] dilérof@haten0.259 Ilﬁlgdln’}(’ﬂaﬂxgxﬁﬁ) were added to
0 dded _dropwi se to a coole

a cg(glﬁgé(f (.';'9 59 utlgg&f enzyl 3- {(2 4-(benzyloxy)-3-

mtrophenethy1am1no)ethyl)(cyclohexyl)armno)-3-oxopropyl(phenethyl)carbamate (1.032

g) [Step ii] in dichloromethane (20 mL). The reaction mixture was allowd to warm to

ambient temperature and stirred for 18 h, then diluted with dichloromethane and washed
with 2M hydrochloric acid (x 2), water and saturated brine. The organic phase was dried
over anhydrous sodium sulfate, filtered and concentrated in vacuo. The crude product was
purified by flash chromatography on silica (eluting with 30-60% ethyl acetate in ,
isohexane). Pure fractions were concentrated in vacuo to dryness to afford the subtitled
compound as a yellow gum (0.627 g, 51.1 %).

MS (APCI+) 841 [M+H]"

"H NMR (399.826 MHz, 90° C, DMSO0) 3 7.64 - 7.60 (m, 1H), 7.42 - 7.13 (m, 22H), 5.24 -
5.20 (m, 2H), 5.05 - 5.00 (m, 4H), 3.47 - 3.37 (m, 5H), 3.24 - 3.19 (m, 4H), 3.20 - 3.15 (m,
4H), 2.83 - 2.74 (m, 4H), 1.71 - 1.16 (m, 10H).

Step iv) Benzyl 3-amino-4-(benzyloxy)phenethyl(2-(3-
((benzyloxycarbonyl)(phenethyl)amino)—N—cyclohexylpropanamido)ethyl)carbamate
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am no- 4- (benzyl oxy) phenet hyl (2-(3
- ((benzyl oxycarbonyl) (phenethyl)am no)-N
w@ey@Boh®2y| pr opanam do) et hyl ) car bamate (42. 0 neQT/GBR@3/004859
iv] in tetrahydrofuran (1 nL). After 5 h, the
reaction mxture was dilutedyw th ethyl acetate and
vvashed Wi th saturated sodium hydrogen carbonate (X
wat er and saturated brine. The organi c phase was

s S A 2L A

cych]hlexﬂﬁ%pﬂge)rmd\ﬂhth}h)cmnm&q@ LWI()tgf) (PSIEep fidrwavelissolved in methanol (20

urificatjon. )
mLK@’@%‘PB’W@W Clrlpf(“ée @32%@ r?éﬁ‘%l golklwsdd%&w%ﬁ €0.364 ahiThe
e Shenethy rv;%nﬁa%e%%to%aﬁaﬁar&emhsr; Sl oo (s spphste
andj tg@ vdlatiles evaporated The residue Was dlluted with ethyl acetate and washed with

watd R e 5 eter b e B aboverap g ovs Sdnsltate,
filtdiBll 6hd 6{91%1&?&1:&@1@' VB e&”ﬁfr@% thlt@a th@tlﬁga pdRSctad debiduless oil
a_sol ution of benzyl g@&genzyl oxy) - 3-
(0.43d rerurvhicfoyyprsed yithont (ﬁuerfmtlomyﬁalr ;Jonylb) ( phen?tzgyl0
hexyl pr opanam do) et hyl ) car bamat e .
Ms)r@)lﬂ?péi %gwylﬁ +oet )r%/mgl ?5 m). )The 5 reaction m xture

vvas hydrogenated at 2 bar for 5 It then filtered and
he_sol vent evaporated. The crude product was

Stelbu} BenaylHpenzploey k- fomeareidpplhepaihat(®e- HPLC (el uting
(R ARSI DA

desired conmpound wexe evaporat ed to dryness to afford
the title conpoun vvhltefoam(s ng). MS (APC+)
[ MtH] + 481.3 to '

26I\/b|z 90 G, b
7.35 - 7.23 (m 6H) 680 I—D/ﬁ 3. 49
(m 3H), 326-’(\{ , .s-iO( | oH).

Exanpl e 2
N- Oycl ohe 8. 4- di hydr oxyphen& hy@t hyl ) -
3- 15 (ph hyI anf! propana

bi s(trifluoroacet at e)

Formic acid (0.34 mL) and acetic anhydride (0.56 mL) were mixed together and stirred for
20 minutes, before 10 uL. was added dropwise to a cooled (0°C) solution of benzyl 3-
amino-4-(benzyloxy)phenethyl(2-(3-((benzyloxycarbonyl)(phenethyl)amino)-N-
cyclohexylpropanamido)ethyl)carbamate (42.0 mg) [Step iv] in tetrahydrofuran (1 mL).
After 5 h, the reaction mixture was diluted with ethyl acetate and washed with saturated
sodium hydrogen carbonate (x 2), water and saturated brine. The organic phase was dried
over anhydrous sodium sulfate, filtered and evaporated to afford crude product as a ,
colourless oil (27 mg), which was used without further purification.

MS (APCI+) 839 [M+HT"

Step vi) N-Cyclohexyl-N-(2-(3-formamido-4-hydroxyphenethylamino)ethyl)-3-
(phenéthylamino)propanamideN-cyclohexyl-N-(2-(3-formamido-4-
hydroxyphenethylamino)ethyl)-3-(phenethylamino)propanamide
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O HMN/\NH HQC OH 2TFA Benzyl
3-(cycl ohexyl (2- oxoet hyl ) am no) - 3- oxopr opyl ( phenet hyl)
wearoban@ee (0.5 M solution in NW) (1.0 nL) [BEXEGBR@7/004859

21, Step 1], followed by sodium triacetoxyborohydride
(0.159 g) was added to a sol i on of 3-hydroxytyram ne

20 hydrochloride (0.095 g) and triethylamne (0.070

m.) in NMP (1 nL) and water (0.1 nL) and the m xture
stirred at 22 C for 30 mnutes, then stored_in the

freezer for 18 h. On rewarning®Rto 22 C, t'xture
was diluted wit Ha_rmh) ~had-sf byl _deetht e (10
m.). Brine (2 s added and the Ehases wer e t hen
separated. Th#® aqyeéous phasesWwag extracted with
further ethyl acmnate (20 d the conbi ned organic

extracts were WO 26[)8/ 075025 PCT/ GB2007/ 004859 83

washed with brine (20 nlL), dried over anhydrous sodium
33%

£il d | :
BB b bt e vt e
fomiditigopRinety Rb- (ANthehARo Rk e80T N1 9mifo . The

sol ution was then corceritrated’t'n va
cy¢lebesyipomnasviajethyl)earbamise 27.0 nig) d8ep &Nt sthdreA Y8 The

: : | hed wifh
N R R
The emelegeoqitasas piti @Ay ¥e gg?dstQ&Jafa&ik/Q grppict &1&9{&;’&1‘%@ 25-95%

acet qnltri le in aqueous 0.2%trifluoroacetic" aci
acetiatrle mpaquepys @it titlapregeetivarciB sTheeflactionp comainiterthe desired

f . | orl
o Sy P8 oSl Wy Pl i ot oam (3 me).

MS$ (APElH gMpdifnd8hs a white solid (102 ng). 10 MB
1H NVR (399.826 MHz, DMSO) d 9.01 -

IHWQ@?éﬁM%%%CLDMS@ qrd3 5#R3 (8. 38),-6.83 56.80 (m, 2H), 3.57 -

3.42 1 3680 - 3.32 3H), 3.27 -
| 2%3?%’1@32164ko@'ﬂ%r.né%q@}?sﬁ%(%&m’g‘&)@ 1.(r1n5 -H)l. o1 (in,

1 H. is Exanple 23
Exhgreiphexyl - N-(2- (2- (5- hydr oxy- 3- oxo- 3, 4- di hydr o- 2H b
' [1,4] oxazin-8-

N-G4dlehéxyh-an(ne) e ltiidko iRREMmS 4R iR BT oPanam de
bi s(trif] uoroacetate)
(phenet; ylamino)propanamide bis(trifluoroacetate)

g

Benzyl 3-(cyclohexyl(2—0xoethyl)amino)-3-oxopropyl(phenethyl)carbamate 0.5M
solution in NMP) (1.0 mL) [Example 21, Step 1], followed by sodium
triacetoxyborohydride (0.159 g) was added to a solution of 3-hydroxytyramine
hydrochloride (0.095 g) and triethylamine (0.070 mL) in NMP (1 mL) and water (0.1 mL)

and the mixture stirred at 22 °C for 30 minutes, then stored in the freezer for 18 h. On

2TFA

rewarming to 22 °C, the mixture was diluted with water (10 mL) and ethyl acetate (10
mL). Brine (2 mL) was added and the phases were then separated. The aqueous phase was

extracted with further ethyl acetate (20 mL) and the combined organic extracts were
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HN v 'N H HO OHN2TFA 0 Step i)
(1)-(2, 4- Di hydr oxy- 3-ni trophenyl ) et hanone 0 HO OH 20
WOR@SATIRE r obenzene- 1,3 -diol (24.5 g) was adpPeTGB2007/004859
portionwi se over 15 minutes to a vigorously stirred
sol ution of alum num chlorideg3(46.3 g) in nitrobenzene
(325 nmL). Acetic anhydride (15.65 nL) was then added
dropwi se to the mi xture over a further 15 m nutes and

washed withytrine €20 hdr), deiad 6verahhy@8uGddfim Suibite -Eﬁ%r

| ed to anbi ent tenperature an
C"B‘é“r”g’iﬂtﬁ%r}g)v‘\%%&i Sﬁ%e/g Hypdzagen broneide o agdticacitt QoL pivias addeiddo the

08/.075025
LR T TR T e —
andi_l}e geidue Hissalpedinrzohl asfler a@lﬁrﬁt@@é/ﬁraﬁeh %e%ﬁflﬁl%ﬁt\ﬁ% filtered and
45 2 EI um drOXI de %
th | Iwg%db\ggﬁ gl;&npg )W’e'? ecqpkined 1Wa[t¢1wasepllrefied(b4' reverse phase
pr@&@atﬁe)l—ﬂqf@i (Eﬁﬁﬁ% @\ﬁfhdf(f Jﬁfé a&é?%lﬁﬁlﬂ% % LkePlrng6 %4) fEiflgprogeetic acid).

hydrochl ori c aci
Th%gacppmst @nwnmg the dmyhcbcbmpddndwdre svapaiifle ol @fnddd Q)ee{fford a

cofgﬁ%e bl? O\mvag g} 1F‘8 m? %ﬁé h&ﬁﬁ%@g&ﬁ%&%g a; a white
Somﬂmrbg)lga.gés(id,l;b: %é nggS 1i|)H) 2. 588(2, 3H).

Mé'f &F"S’ 54 [VECH]

1HNW&9@W¥)DI%I§&OH QY 853\ PB4 S, 273 - 656
(m, 2H), 6.53 - 6.42 (m, 1H), 3.59 -3.32 (m, 3H),3.27 - 2.65 (m, 14H), 1.83 - 1.21 (m,
9H), 1.15 - 1.01 (m, 1H).

Example 23
N-Cyclohexyl-N-(Z-(2-(5-hydroxy-3-oxo-3,4-dihydro-2H—benzo[b] [1,4]oxazin-8-
yl)ethylamino)ethyl)-3-(phenethylamino)propanamide bis(trifluoroacetate)

N
HN \H) @ 2TFA

Step 1) 1-(2,4-Dihydroxy-3~nitrophenyl)ethanone
O

HO OH

NO,

2-Nitrobenzene-1,3-diol (24.5 g) was added portionwise over 15 minutes to a vigorously
stirred solution of aluminum chloride (46.3 g) in nitrobenzene (325 mL). Acetic anhydride
(15.65 mL) was then added dropwise to the mixture over a further 15 minutes and the
mixture then heated at 100 °C for 5 h. The reaction was cooled to ambient temperature and

carefully quenched with ice cold 2M hydrochloric acid (300 mL). The mixture was



10

15

20

25

to Lithiumtert-butoxide (4.06 g) was added to a

stirred solution of 1-(2,4-dihydroxy-3-
waordsopeenyl ) et hanone (10 g) [Step i] in DVF (RODGBR)07/004859

under nitrogen, whilst maintaining the interna

tenperature below 30 C. Aftegystirring for a further

10 m nutes at anbient tenperature, benzyl brom de

(6.03 nmL) was added and the m xture stirred for a

' t . ] .
cxbAAOn Sl & 0TI AR il o o B witn 2
aq\;mls qe@mﬂ?ggopdiddﬁww m{a;; gﬂlembgmbirf]edMa_é‘iG YREEs §ef Wibhed with
0 e a e an the m xture was
cthgh EF Sa0GN 281 A 46 BT GSEi00 A P Yy droeblorinmodgAO0 ). The
SRR dys RGO, Ol IR AR o A (B a0
to piferddbmsubtitled aepowZoB ane)lowritowheolid@9l 1 gng

BB B Mot SR Dy Rl B0 e S ks 2 e, 1,
6.63(dy J +e8.2wi4 hipt haogd, 100 nL) for 1 h and the solid

filtered off, washed with cold ethanol (20 nL), and
dried under vacuumat 40 Cto afford the subtitled

QkiN [ .sol.id (6,8 . "H NWMR
Step 0. @2@3"%@"%@ dl?%-g%f{oquepyfﬁglqn 14 (d, J = 9.2
Hz, 1H), 7.45 - 7.32 (m 5H), 7.01 (d, J = 9.2 Hz,
1H), 5.42 (s, 2H), 2.64 (s, 3B
-An1no-4-(benzy|oxy)-2-hydroxﬂj§1ud)ethanone WO
2008/ 075025 PCT/ GB2007% 084850 Y85aH O OH NH a Zinc
dust (5.5 g) was added~pdrti onwcge to a suspensi on of

_1-(4-(benzyl oxy) - 2- hydr oxy-3- ni trophenyl) et hanone
thbﬁl_nlﬁte@blft&iéq)(ﬁ.@q )i washaigkt (cEeBsth‘fe)d soligion b lf(iZ,Wg&ilfﬁdrmA(r}é-?)-

. ) mai nt ai.n the inter tenperature bel ow 40
nic B B BT R Bt N GRD s w5aet ibaeen, psiot malataining
thedhteialteaipelBite be u it f M0%; :

B P 'ty g VLA PR 10 ol Bfen
temypstagurg oenzyldramided(6103wnt pwes 3dded wad Hednixtird steet fof a further 20

. e 08 0 4 70 RO O SE LEELE 52 The e

wasvqusdnehed with bva@ (B0 mand Idxra{qaeowsasﬁmyw&ﬂaétso%m%g added
d

ford the subtitled conpound as a |ight brown soli
and(at _egn@t}q‘e was washed with ether (2 x 300 mL), (filtered through celite to aid

25 _Step iii) 1-(3

O

separation). The basic solution was cooled in ice/water, acidified with ice cold 2 M
hydrochloric acid (200 mL) and the resulting precipitate filtered off, washed with water
and dried to afford a light brown solid. The solid was slurried with ethanol (100 mL) for 1
h and the solid filtered off, washed with cold ethanol (20 mL), and dried under vacuum at
40 °C to afford the subtitled compound as a light brown solid (6.8 g).

"H NMR (399.826 MHz, DMSO) 5 13.04 (s, 1H), 8.14 (d, ] = 9.2 Hz, 1H), 7.45 - 7.32 (m,
5H), 7.01 (d, J = 9.2 Hz, 1H), 5.42 (s, 2H), 2.64 (s, 3H).

Step iii) 1-(3-Amino-4-(benzyloxy)-2-hydroxyphenyl)ethanone
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io "H NWR (299.947 Mz, DMBO) 6 7.53 (m 2H), 7.48 -
7.33 (m 3H), 7.28 (d, J =9.0 Hz, 1H), 6.72 (d, J =
w@2@8Mz3023H), 5.29 (s, 2H), 2.59 (s, 3H). St epPCWEB2007/004859
8- Acet yl - 5- (benzyl oxy) - 2H benzo[ b] [ 1, 4] oxazi n- 3(4H) - on
e 0 colL~y O is 2-Chloroacgtyl chloride (1.771 nl)
was added dropwi se to a stirred m xture of 1-(3-
am no- 4- (benzyl oxy) - 2- hydr oxyphenyl ) et hanone (5.2 @)
[Step iii] and sodi um hydrogen carjponate (3.74 g) in
DMF (30 nmL) and then stirred for alfurther 2 h. Cesium
carbonate (7.90 g) was added Yheated at 100 C for
20 h. The m xture vvas ed tQ _anbi ent tenperature,
0

quenched with water (F0OnL)® ektr&tted with ethyl
acetate (2 x 200 nL), 2% washedNiith water (3 x 300
mL) and brine, dried over anhydrous sodi um sul f ate,
Zing qusbedie) wavadsed pgﬁ@nwdsel to avsaspeosiod hE 1 €oi behzy s PRy droxy-3-

i e Pl Bt R 2 A LT AL i Bmimitgp while
malhl%in(@&ﬁe 826 nMHemp i) bé:loaiQkoga V(u%h ar“ﬂla ba&q q’ﬁe Erﬂ’*k %;::g/as

%g 2H), 7. 34 (d, J =
allgyvi tO(a(gtaanamblgntgem@erampg ancgstmed gr a ﬁlﬂ)her 2h67he( mixtiid)was filtered

008/ RCT/ 0Q7/ 004859, 86
oy i B 0 S 1SR AR MLt o
filtfate powrdianto-i&(whitr (300 mD) TGt r@l)tihgg)redﬂﬂtat@was ﬁltere&gff washed
S

[tr | anmoni um di chl orgi o : g
wi tﬁa’&aé%r ?‘?:d gre eéf ndepypcagm at A8 R Cde afford the subt1t1ed compound as a light

bro&fiﬁst,o){’ﬂd (58§t§enzyl oxy) - 2H benzo[ b] [ 1, 4] oxazi n- 3(4H) - one
in a mxture of 5 dichloronethane

v]
B (%%9 £4'Z’AMH-Z D38S@) § 7a8dmpatRr7.4%- B.38eh, 3HY A18(d, J = 9.0 Hz,

E%af’%d v b e DS nE: 28 Eofer at ure, tr eat ec

wi th aqueous sodi um bi sul phite (5.78 g in 100 nL) and
stirred for a further 30 mnutes. The m xture was
Stegily ) f-8getii-b Hbenzatony)-dHHeenz¢ 20, 4&@9azm|=ﬁ(4ﬂl)@ne esul ting

solid filtered off, washed

O

~ 2-Chloroacetyl chloride (1.771 mL) was added dropwise to a stirred mixture of 1-(3-

amino-4-(benzyloxy)-2-hydroxyphenyl)ethanone (5.2 g) [Step iii] and sodium hydrogen
carbonate (3.74 g) in DMF (30 mL) and then stirred for a further 2 h. Cesium carbonate
(7.90 g) was added and heated at 100 °C for 20 h. The mixture was cooled to ambient
temperature, quenched with water (500 mL), extracted with ethyl acetate (2x 200 mL),
washed with water (3 x 300 mL) and brine, dried over anhydrous sodium sulfate, filtered
and evaporated in vacuo. The solid residue was treated with ether, filtered and dried to
afford the subtitled compound as a beige solid (5.7 g).

'"H NMR (399.826 MHz, DMSO0) § 10.33 (s, 1H), 7.55 (m, 2H), 7.39 (m, 2H), 7.34 (d, T =
8.8 Hz, 1H), 7.33 (m, 1H), 6.89 (d, ] = 9.2 Hz, 1H), 5.27 (s, 2H), 4.67 (s, 2H), 3.32 (s 3H).
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with water and furtehr diethylether, and dried under

vacuum at 40 Cto afford the subtitled to conpound as
wa@200sghto2Hr own solid (5.6 g). "H NVR (299. 947 RE®/GB2007/004859

DMSO S 10.41 (s, 1H), 7.55 (m 2H), 7.44 (d, J = 9.4

Hz, 1H), 7.39 (m 2H), 7.32g¢m IH), 6.95 (d, J = 9.4

Hz, 1H), 5.30 (s, 2H), 4.96 (s, 2H), 4.69 (s, 2H). is

Step vi)

S one g 6 B R PRI A A

was added to a suspension of
5- (benzyl oxy) - 8- ( 2- chl or oacet
2H benzo[ b] [ 1, 4] oxazi n- 3( 4H) - (4.8 g) [Step v] in

DMF (50 mL) and stirn Oro2™ " ~polhe m xture was
poured onto ice/wate d theynesulting solid filtered
of f, washed with 20 water and drfed under vacuum at 40
Cto afford the subtitled conpodhd as a |ight brown

e oty Gl IS boee Uy T aandich 0 S soon ot s
accﬁy]gi—(lﬁzeiﬂzséltlabé?;)-%l;c"l;b%ﬂxzd[ﬁ] [1.310xazth-HAH-3ne & g) Bt&3iv 1 2 mixture of
diciiigr'gm %@pﬁwyi BeRYHES L Pandoeaten(SH] L) 4hdstezeactidh diixture
e b O 075025 PCT/ GB2007/ 004859
SR G H R s R /1o B oo e wia
aqusarb eotlijrh bigulphited§ 8 igtind 00 ehI()2Rd RtidredVBst 238ARS 300mButes. The
. tart| al .ngoctut on of1 . .
mig Ure,was dilpre ‘éfftb ety lether(200 eply)and thaysmatipwiqli flfasdeitnwashed
with34#ED ardBrtéa- cﬁéhﬁﬁthe{, %ﬁ lﬁri&i nde? V%&%%&B@CAQSQ(Z‘%%% the subtitled

m). Concentrated hydrochloric aci )
compeindsasadighg broavsolld€56igdt ur e hydrogenated at 5 bar

AR o Pt SO0 T SSBonb o Y o B 4z, 1),

7.38 X OH), A% (rh XITWY, 6.95 hy dr-09anat qdnad f
Swl;rt he? 20 h. Furt he? 10% pgiﬁl a@’ﬁ%ﬁ%ﬁ%@}ﬁ? %12133’ 4.69 (s,

s added

Step vi) 8-(2-Azidoacetyl)-5-(benzyloxy)-2H-benzo [b][1,4]oxazin-3(4H)-one

Sodium azide (1.176 g) was added to a suspension of 5-(benzyloxy)-8-(2-chloroacetyl)-
2H-benzo[b][1,4]oxazin-3(4H)-one (4.8 g) [Step v] in DMF (50 mL) and stirred for 2 h.
The mixture was poured onto ice/water and the resulting solid filtered off, washed with
water and dried under vacuum at 40 °C to afford the subtitled compound as a light brown
solid (4.6 g).

'H NMR (299.947 MHz, DMSO) 6 10.42 (s, 1H), 7.55 (m, 2H), 7.48 (m, 1H), 7.43 - 7.29
(m, 3H), 6.97 (m, 1H), 5.31 (s, 2H), 4.69 (s, 2H), 4.63 (s, 2H).

Step vii) 8-(2-Aminoethyl)-5-hydroxy-2H-benzo[b][ 1,4]oxazin-3(4H)-one hydrochloride



10

15

20

25

and the m xture hydrogenated for a further 20 h. The

m xture was filtered through celite and the filtrate
weraporaeed i n vacuo, and azeotroped wi th acetPel/GBR@7/004859

The solid residue was io treated with ether, isolated

by filtration and dried to afgiford the subtitled

conpound as a white solid (2.2 g). 1H NWMR (299.947

MHz, DMSO b 9.94 (s, 1H) 9.87 (s, 1H), 7.99 - 7.82

(m 3H), 6.66 (d, J 94, 6.49 (d, J =8.0

Hz, 1H), 4.54 (s, 2H), , 2.76 (m 2H). 15

Step viii)

N- Cycl ohexyl - N- (2- (2- (5 hl¥ro y- 3- op@®- 3, 4- di hydro-2HDb

enzo[ b] [ 1, 4] oxazi n-

8 yl)et hyl am no) et hyl ) - 3- ( pleenet hyl ami no) pr opanam de

tr| uorogcet at e) Prepared by an anal ogous
b% 10 garbgn l@,lﬁ@cetlc acid (20 mL) was added to a partial

S"?‘“ﬁi‘f Sffé?%gm“éﬁﬁéﬂé%ﬁ%‘% e g 3D 865 ©
[Stsp val injageticoacid (28Amke Coﬂébnhyitéd(bgﬁfdahlﬁe acmlﬁéﬁ’@hﬁ‘))was then

adgé)cg éﬁ%ﬁquﬁfure gl\%&e 932%2%”5@%?%04;%)'\/5 Watgg(S O(mL) '@'&9 addl;Zl &ydissolve
any 80lid3 El)llov@a i(u%erlf@% ﬁllﬁﬁmsln Bh cg_r';l?o é 148)? AQC{m&le ?ﬁé?uxrez 94

.66 - m 3.21
hy%xmgengtﬂd, ath bpg fqrrﬁ fuzmlqpr 201h. gﬁlﬂheﬂl(ﬁxz paladitu@tdh. caton (1 g) was added

o R TR EnE By droeRpsts a st 3D b Pooymisreavos nyibemuphcelite

and Ghﬂ:j'dtlh)l]s elvdpothied & Varu; and azeotroped with acetonitile. The. sqlid residue was
et hyl ) - 3- (phenet hyl anm no) pr opanam 8

tf%‘ieé '?‘1 1?"1?0112 t?étbatf)ésram 20oBied 16 0F6rdRlT SEB2IB0 THOPERREDES 2

wh%solliﬂi \(zzrl-rgl% JPC9 H\\ 2TFA O Step i)
t hoxyet hyl ) cycl oheptyl am ne MO Y"-- NH

lHWRr(é%%ﬂMHIZ @Mlscvaas@gaalt(s 100 8AYE, qn)icn EgalmglzanBH) 6.66 (d,
. sjn ygl o anine in
C%ty@?%h%% e %rf? RRR 85" G5 .51 Gocais), St 21,
= 5.6 He, 3.39 (s, 6H), 2.73 (d, J = 5.6
Step viii) N—Cyclohexyl-N—(Z-(2-(5 -hydroxy-3-ox0-3,4-dihydro-2H-benzo[b][1 ,4]oxazin-
8-yDethylamino)ethyl)-3 -(phenethylamino)propanamide bis(trifluoroacetate)

Prepared by an analogous procedure to Example 22, using 8-(2-Aminoethyl)-5-hydroxy-
2H-benzo([b][1,4]oxazin-3(4H)-one hydrochloride [Step vi] in place of 3-hydroxytyramine
hydrochloride.

MS (APCI+) 509 (M+H)*

"HNMR (299.947 MHz, DMSO0) 8 9.94 (s, 1H), 9.89 (s, 1H), 8.63 - 8.46 (m, 4H), 7.35
(m, 2H), 7.27 (m, 3H), 6.66 (m, 1H), 6.48 (m, 1H), 4.54 (s, 2H), 3.66 - 3.36 (m, 3H), 3.21
(m, 4H), 3.07 (m, 2H), 2.94 (m, 4H), 2.79 (m, 4H), 1.83 - 1.02 (m, 10H).

Example 24
N-Cycloheptyl-N -(2-(2-(5-hydroxy-3-oxo-3,4-dihydr0-2H—benz0[b] [1,4]oxazin-8-
yDethylamino)ethyl)-3-(phenethylamino)propanamide bis(trifluoroacetate)
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Hz, 2H), 2.67 - 2.55 (m 1H), 1.90 - 1.25 (m 12H).
Step ii) Benzyl

w@2qosprioehept yl ( 2- oxoet hyl ) am no) - 3- oxopr opy! ( pOEGBRIVYI004859
)carbanate N N OAO 6 I/ 10 Prepared by an anal ogous
procedure to Exanple 19, St I -v, except using 2-
phenyl et hyl am ne in place of 3-fl uorophenet hyl am ne
(in Step i) and N-(2, 2-
di met hoxyet hyl ) cycl oheptyl am ne in place of
I\I-(22d|rrethoxyethyl) cl ohefyl am ne (i ep iv). iIs

"H NWR (299. 94 . 7.42 -
7.05 (m 10H), 5.03 (m 2HN 3788~ 3.77 (m
2H), 3.57 -ug- ) 4@,@- 3.36 (m 1H), 2.92 -
2.75 (m 2H), _ 2.4 2H), 1.85 - 1.30 (m
12H). Step iii zyI 2T

3- (cycloheptyl(z 2- (5- hydr oxy- 3- oxo- 3, 4- dlhydro 2H 20

benzo I onam n- 8-yl ) et hyl am no) et hyl ) am no) - 3- oxo

Step.i)dﬁ;( 2 drye by Beidohepty |aMin2008/ 075025
PCT/ GB2007/ 004859 89 H3 O OO HN )~ 6 O Prepared by

an anal ogous procedure 1O Erﬁﬁmﬂe 23, using

8- (2- Ami noet hyl ) - 5- hydr oxy-ome

2H benzo[ b] [ 1, 4] oxazi n- 3(4H) - hydr ochl ori de

[ Exanple 23, Step vii] in pla gf 3- hydroxytyram ne
hydr ochl ori de and benzyl

Pregart€ ¥¢ b@ﬁﬁﬂbg’d&%‘r@é@ﬁﬁeh&f Bk & EOZ) S ﬁ' IU]SU.’]_g cyc ohecptylagnne in

oxopropyl (phenethyl ) car barrate
pl a‘E%?fp ge@d@mlmhexyl (2-

R eSO S B £ s

Hz,[RH)| 26T aRissnmy 1H), 180erises @haseHPLC. Ms: (ES+): 657
(MtH + 10 Step iv)
N- Cycl oheptyl - N- (2- (2- (5- hydr oxy- 3- oxo- 3, 4- di hydr o- 2H

Step ﬁ? Et@x#}%l b #c;ﬁdl?ﬁ%?@l{%—&?e hgll”?e ming) y3| oxoprcégy&pgre)%eﬁlgﬂ}c&gbamate
b| s(trl fluoroacetate) A solution of bepzyl
3- (cycl oheptyl (2- %2 (5- h%ﬁx\y /3\%‘4 di hydr o- 2H
benzo[ b] [
1, 4] oxazi n- 8-yl ) et hyl anfi_ no) etgxl ) am no) - 3- oxopr opy! (ph
enet hyl ) car bamat e ( ) o OK@

Prepared by an analogous procedure to Example 19, Steps i-v, except using 2-
phenylethylamine in place of 3-fluorophenethylamine (in Step i) and N-(2,2-
dimethoxyethyl)cycloheptylamine in place of N-(2,2-dimethoxyethyl)cyclohexylamine (in
Step iv).

'"H NMR (299.946 MHz, CDCl5) 6 9.43 (s, 1H), 7.42 - 7.05 (m, 10H), 5.20 - 5.03 (m,
2H), 3.88 - 3.77 (m, 2H), 3.57 - 3.45 (m, 4H), 3.40 - 3.36 (m, 1H), 2.92 - 2.75 (m, 2H),
2.72 - 247 (m, 2H), 1.85 - 1.30 (m, 12H).

Step iii) Benzyl 3-(cycloheptyl(2-(2~(5-hydroxy-3-oxo-3,4-dihydro-2H-
benzo[b][1,4]oxazin-8-yl)ethylamino)ethyl)amino)-3-oxopropyl(phenethyl)carbamate
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is (0.065 g, 0.10 mmol ) [Step iii] in a mxture of
et hanol (10 nL) and 2 M hydrochloric acid (1 nL) was

w0 eeosiorzoesd at ed t hrough a 10% Pd/ C cartri dge usPeyGBR@7/004859
H Cube at 30 Cand 1 atmfor 1 h. The solution was
evaporated in vacuo and the geesi due purified by
reverse phase HPLC (eluting with a gradi ent of
acetonitrile in 0.2% aqueous trifluoroacetic acid) to

afford the title conpound as a white solid (10.00 ny).
20 M5 (APClI +) 523 (MtrH+ (399. 826 WHy, DMBO) S

9.97 - 9.93 (m L 38 - 8.42
(m 4H), 7.35 ( H),727?\{1]3H)N666(m1|—|)
6.48 (m 1Hyo#. S, 2H), 7( 44 (m
2H), 3.20 (m 4\:% 3105 (m 2.937(m 279
(m 4H), 1.79 - (m 8N-/1.48 (m 4

Exanmpl e 25 o)

(R) - N-(Hexan-2-yl ) - N (2-(2-(5-hydroxy- 3-o0xo- 3, 4-di hydr
PreDal’Zd-lbb@h@@alpb}us[plmt}iu@ﬁaﬂxam@le 23, using 8-(2- Ammoethyl) 5-hydroxy-

g AT oh S RSB RS ARE0AT: s

hch@xﬁ&ﬂéhﬁhe Y drddRl drftted b zyd BQC%:TEI&ptﬁg ﬁgrlﬁ}hn%} -3-
anal ogous procedure to Exanple 24 ept u
oxopre)nwlﬁg hensitylyeprbamate [Step lﬂua@@cmf h@mw mcinélexyl(ﬂ St ep

' thyl a 0
oxdgﬂig@%%@(fof@&%{g?@ﬁgﬂ%{}é&ar Yla{% Bw{tllx&t:? e_artfnegiinth 33% HBr
in aCdfid-hctd, i phvRC 4t DA IviB @ vidsE phdVBBLES 9. 96 - 9.92 (m

%% 9.88 (m 1H), 8.63- 8.50 (m 4H), 7.34
MS(E‘%S@@ Ve (m 3H). 6.67 (m 1H), 6.49 (m . 1H).
54(s 2H), 3.80 (m 1H), 3.54 - 3.33 (m 2H), 3.21

(in, 4H), 3.08 (m 4H), 3.00 (m 2H), 2.93 (m 4H),

Step iv)ON- -Cyelohepiyl-N4(248- (Gmydﬂﬂ)f 3-4xR9, 4(dﬂ1yc2fb|)2.H-E\ert5[l{]Pl 4}&xazm—8-

yl)e_hﬁamlnH?éthy?ﬁ_-%-(p&eneﬁlyiammo)propanamﬂé bls(trlﬂuoroacetate)

A solution of benzyl 3-(cycloheptyl(2-(2-(5-hydroxy-3-o0xo-3,4-dihydro-2H-
benzo[b][1,4]oxazin-8-yl)ethylamino)ethyl)amino)-3-oxopropyl(phenethyl)carbamate
(0.065 g, 0.10 mmol) [Step iii] in a mixture of ethanol (10 mL) and 2 M hydrochloric acid
(1 mL) was re-circulated through a 10% Pd/C cartridge using the H-Cube at 30 °C and 1
atm for 1 h. The solution was evaporated in vacuo and the residue purified by reverse
phase HPLC (eluting with a gradient of acetonitrile in 0.2% aqueous trifluoroacetic acid) to
afford the title compound as a white solid (10.00 mg).

MS (APCI +) 523 (M+H)"

"H NMR (399.826 MHz, DMSO0) § 9.97 - 9.93 (m, 1H), 9.91 - 9.86 (m, 1H), 8.58 - 8.42
(m, 4H), 7.35 (m, 2H), 7.27 (m, 3H), 6.66 (m, 1H), 6.48 (m, 1H), 4.54 (s, 2H), 3.67 (m,
1H), 3.44 (m, 2H), 3.20 (m, 4H), 3.05 (m, 4H), 2.93 (m, 2H), 2.79 (m, 4H), 1.79 - 1.56 (m,
8H), 1.48 (m, 4H).

Example 25
(R)-N-(Hexan-2-y1)-N-(2-(2-(5-hydroxy-3-0x0-3,4-dihydro-2H-benzo[b] [1,4]oxazin-8-
yDethylamino)ethyl)-3-(phenethylamino)propanamide bis(trifluoroacetate)



10

N- Cycl oheptyl - 3- (3, 4-di chl or ophenet hyl am no) - N- (2- ( 2- (
5- hydr oxy- 3- oxo- 3, 4- di hydro-2H benzo[ b]
W@ 208powaxi n- 8-yl ) et hyl am no) et hyl ) pr opanam dePCT/GB2007/004859
bis(trifluoroacetate) 01 a NANH\ CO HOOHN 1J
6 2TFA 15 0 Step i) Benzyl 99
2- (N-cycl oheptyl - 3- (3, 4-di chl or ophenet hyl am no) pr opana
rni do) et hyl (2-(5- hydroxy-3 -oxo-3, 4-di hydro-2H benzo
[b] [ 1,4] oxazin-8-yl)ethyl)carbamate 0 0 Q HO O HN

0 ] WD 2008/ 075025 PCT/iB2007/904859 91 pared by
an anal ogous pr Q¢ S NIHEePs iV,

H

y P 2H benz6fb] [ 1, 4] oxazi n- 3(4H) - one

hydrochl ori de [ Bpanple 23, IStep vii] in place of

5- (2-am noet hyl ) - 84hydr oxyqui nol i n- 2( 1H) - one

hydrochl oride. 5 StCep ii) 'Benzyl 2TFA
p 2- g%i;tgycl ohg}ptyl - 3- (3, 4-di chl or ophenet hyl am no) pr opana

i 208 PIRgerhB (o Brasrle 34 sxdentyding-(Rpthbemmzdiybimine in

ple{&e bf fg&g&%ﬁﬁl\lﬁb é‘?h %te)ﬁ ;{/{Hﬁl Q-@Eﬁm}l&y%e%y%ming in BiééeNoil_&—\

phenylethlymineh@p8iebar yl ani do) et hyl ( 2- (5- hydr oxy- 3- oxo- 3,
y%&%%‘?ﬁ?vf&fﬁﬁfgéf’]béﬁaﬂ (0.1 g) [Step i] and
R T L
(m, 4H), 734 (m, 2H), 7.27 (m, 3H), 6.67 (m, 1H), 6.49 (m, 1H), 4.54 (s, 2H), 3.80 (m,
1H), 3.54 - 3.33 (m, 2H), 3.21 (m, 4H), 3.08 (m, 4H), 3.00 (m, 2H), 2.93 (m, 4H), 2.79 (m,

2H), 1.46 (m, 2H), 1.29 (m, 2H), 1.15 (d, T = 5.9 Hz, 3H), 1.12 (t, J = 9.1 Hz, 3H).

Example 26
N—Cycloheptyl—3-(3,4-dichlorophenethylamino)-N—(2-(2-(5-hydroxy-3-oxo-3,4-
dihydro-2H-benzo[b][1 ,4]oxazin-8-yl)ethylamino)ethyl)propanamide

bis(trifluoroacetate)

cl
i J X
N cl
HO o)
HN\H) 2TFA

Step 1) Benzyl 2-(N -cyclohepty1-3-(3,4-dichlorophenethylamino)propanamido)ethy1(2-(5 -
hydroxy-3-oxo0-3 ,4-dihydro-2H—benzo [b][1,4]oxazin-8-yl)ethyl)carbamate

oo

oA
" O

O
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m xture was concentrated in vacuo and the residue
purified by flash chromat ography on silica (eluting
WORa08/01909% net hanol di chl oronet hane) to afford PEEGB2007/004859
subtitled conpound as a Iight)brovvn gum (0.065 g). M
ES +) 725 [MtH + 15 Step i bj
F\I—cycl) ohept £/I - I:;I] (3, 4-dichl org%Jhenet hyl am no) - N- (2- ( 2-(
5- hydr oxy- 3- oxo- 3, 4-

PréfiaayarbtaROR%ObRLbdué | DBz ?; YLy LAThoYer b)) P

ropanam de bis(trifluoroacet

Al@@p@thyk)ﬁrmmmmhfmm [0} giaaeinkHnH)-0be hydrophlvAse FRidele 23,
sy RE BAdb kB i PrShoclSAF Koy opneline2 Do ssiaeblonide

1 d t hyl (2- (5-
hmy, ?Zaiy- % (()xoS 3, 4-di hydro- 2H benzo[ b] [ 1, 4] oxazi n- 8-yl )
Stept ez sty elohany ndy 3¢ Sichiorophdnethy laiinbipoopanahiiaiethyl(2-(5-

t 4 ] stirred far 1 h. |ce/water
hy%%}ldﬂr?)ﬂgﬂnv\% ¢ —d?@g%qé-g%eng‘”ﬁ)i[ 1 n‘ﬁ PSR 8@’@5%})8’1“3 8O vacuo
to renove the disll oronet hane. The residue was
diluted with anitri l e and purified by reverse
phase HPLC (el uN-ngPigrCacet gnitril eous

& e 25 J
trifluoroacetic acid t,\thitlg n’p?uu?_dv%s
N+

a white solid

2008/ 075025  PCA 92 ' NMR (399.826 Mz,
DVSO) b 9.989- 9 93%(m 1H 90 - 9.83 (m 1H), 8.52
- 8.37 (m 4H)F!N\7W/é1 (m ¥ 7.30 (m 1H), 6.67 (m

1H), 6.49 (m 1H) { 4.54 (s, , 3.68 (m | H), 3.45

(m 2H), 3.25 (in,” 2H), 3.16 (m 2H), 3.11 - 2.99 (m

Beftl - (R QR 14ty ylarkichJetfl2- (St drody-§ oot Ay 281
12H). 5 Exanple
bergoEbjLldﬂp@a@pﬁed?hw)caxha%w(gblcgm?b@?ﬂdrzl](:{,/zf (2-(5-hyd

. - -, - enzo, o
el N5 i) SV P p DS ™L) at 60 °C for 20 . The
misttus(wWas donbet@deichdhlo 44d NN deb putiiedhP ﬂbﬁﬂmgmgtggéphy on
silic(:)a (eluting with 10% methanol dichloromethane) to afford the subtitled compound as a
light brown gum (0.065 g).
MS (ES +) 725 [M+H]"

Step iii) N—cyclohepty1—3—(3,4-dichlorophenethylamino)-N-(2~(2—(5-hydroxy-3 -0x0-3,4-~
dihydr0-2H-benzo[b][1,4]oxazin—8-yl)ethylamino)ethyl)propanamide bis(trifluoroacetate)

A 1 M solution of boron tribromide in dichloromethane (0.5 mL) was added to a solution
of benzyl 2-(N —cyclohepty1-3-(3,4-dichlorophenethylamino)propanamido)ethyl(2-(5-
hydroxy-3-ox0-3,4-dihydro-2H-benzo[b][1 ;4]oxazin-8-yl)ethyl)carbamate (60 mg) [Step
ii] in dichloromethane (2 mL) and the mixture was stirred for 1 h. Ice/water (~1 mL) was
added and the mixture evaporated in vacuo to remove the dichloromethane. The residue
was diluted with acetonitrile and purified by reverse phase HPLC (eluting with acetonitrile

in aqueous trifluoroacetic acid) to afford the title compound as a white solid (15.00 mg).
MS (APCI +) 591 [M+H]*
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io Step i)
N- Cycl ohexyl - N- (2, 2- di net hoxyet hyl )acrylamde 101 |
WO ChoBI073083 Tri et hyl ami ne (4.47 nlL) was added tBCHGB2007/004859
stirred solution of N (2, 2-
di met hoxyet hyl ) cycl ohexanam gg (5 0 g) [Exanple 2,
Step i] in dichloronethane ( was added. The
m xture was cooled to 0 C and a soI ution of acryl oyl

VRN 00180 019 SO AN 40T, 098
(e #Hu b6 etrn, AHBNBA0 1 H),f6067 @n, 1N 40 lien m;ischﬁﬁ(swtm 3.68 (m,

RS 55 o 3 A Eh g uegys o gdL U Y drogen . 279 (.

4Hr 1.80 - @ver(nanbyglr ous sodium sulfate, filtered and
concentr at ed in"vacuo to give the subtitled conpound

as an oil (6.39 g, 99 %. 20 'H NMR (299. 947 Mz,
D) ,6 6.86 - 6.68 (m 1H), 6.07 (d, J = 16.9 Hz,
%—%—68-556(m 1H), 453-433(m 1H), 408-

3-3-6CH1 hehledh = =
(3 0&@ epb? |yl&ll<|-ﬂ%})/g\f g’(wxy‘fxg1 N%ﬁ(o )ﬁi gg’ r% Endl ihydro-2H-

bem Hddlorsin yhetnydmom)?dthﬁlaManﬁﬁld@lb(tnﬂuewdcednté).\/
anal ogous procedure to Exanple 19, Step v, using

N-cycl ohexyl - N- (2, 2- di et hoxyet hyl )acryl de [ Step
i] in place of fﬂ(c cld@{ggl
di met hoxyet hyl =3- oxopY opyT (3Nf oropheﬁét hyl ) ca

rbamate. syNb + Step iii) tert-Butyl

| (2- (5 hydroxg 3-0x0-3,4
b

-d| hydr o- 2H be b] [ 1, 4] o%azi n- 8-yl ) et hy “ar bamat e

tBUOYO O N HO j p19
8- (2- Al ni noet hyl ) - 5- hydr oxy- 2H- benzo[ b] [ 1, 4] oxazi n- 3(4
Steie)i) Dir@ydigtexgENH@2-digneftoxdethyl)acrylamide

ol
O
Triethylamine (4.47 mL) was added to a stirred solution of N-(2,2-
dimethoxyethyl)cyclohexanamine (5.0 g) [Example 2, Step i] in dichloromethane (40 mL)
was added. The mixture was cooled to 0 °C and a solution of acryloyl chloride (2.169 mL)
in dichloromethane (10 mL) was added dropwise under nitrogen. The mixture was stirred
at ambient temperature for 2 h and then washed with water (x 2), saturated aqueous sodium
hydrogen carbonate, and water again. The organic phase was dried over anhydrous sodium
sulfate, filtered and concentrated in vacuo to give the subtitled compound as an oil (6.39 g,
99 %).
'H NMR (299.947 MHz, DMSO) 5 6.86 - 6.68 (m, 1H), 6.07 (d, J=16.9 Hz, 1H), 5.68 -

5.56 (m, 1H), 4.53 - 4.33 (m, 1H), 4.08 - 3.64 (m, 1H), 3.42 - 3.26 (m, 8H), 1.79 - 0.99
(m, 10H).

Step ii) N-Cyclohexyl-N-(2-oxoethyl)acrylamide
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[ Exanple 23, Step vii] and
N-cycl ohexyl - N- (2- oxoet hyl )acrylam de (2.0 g) [Step

wo 2dosmesoes di ssolved in a mxture of NVP (20 neQT/aBe007/004859
water (2 mL), Sodi um hydrogen carbonate (0.793 g) was
added and the reaction stirreg for 15 mn. Sodi um
triacet oxyborohydride (2.73 g) was added and stirring
continued for a further 20 h. The m xture was dil uted
with 15 ethyl acetate (50 nL) @nd a solution of sodium
hydrogen carbonate (3.63} g) inlwater (50 mi), and
di-tert-butyl dlcarbonatéV(ﬁ‘ ) was added. After
stirring for 2 h, the m xtur was diluted with ethyl
acetate (100 nL) and washed h water (3 x 50 nlL) and
brine. The organic phase ri ed over anhydrous
sodi um sul fate and evaporated in vacuo. The residue

Prepagedduy alraic@@umromchwocl’awmme da@,r&tpﬂn A mmgsmdycahexyl-N-(z 2-

dirh Al Tl et in 2785 O Bertot MG Totengidt ¢ 1 e
dimethpoerityasmis)- Mﬁxdrﬁoﬁ%@dBLm&%&B&hgi)carNQnétéPC' +) 488
Mé.?gsgﬂ)él%dwgﬁﬂénet hyl ami no) - N- cycl ohexyl - N- ( 2- ( 2- ( 5- hyd

roxy- 3- 0xo-3, 4 25 di hydro-2H benzo[ b]
[ 1, 4] oxazi n- 8-yl ) et hyl am no) et hyl ) pr opanam de

Stdpl 191 temBmmbzm@tmha)ylmlaﬂl&&f)&ﬁﬁmSBs?a'ﬂo@%%&f D9489%Uro-21-

But,
bel%" Nﬁé@e : é%ﬂ%&%)%ﬁaﬁ@%t hyl ( 2- (5- hydr oxy- 3- oxo- 3, 4
-di hydro-2H benzo[b] [1, té]J@xa@j n- 8-yl )ethyl)carbanate

(0.1 g) [Step iii] and 2 (3- Ioro enyl)ethanam ne
(0.820 nm., 0.41 mml) eredidsohy ethanol (1 nm)
and 5 heated at 50 C 20 h The sol vent was
evaporated in vacH@ e resicue~di ssol ved in

di chl or omret hane (1 T |f|uor¢ ic.acid (1 ni,
12.98 mol ) was adde the ure stirred for 2

h, t hen concentrat ed |no/acuo The residue was purifed
reverse phase HPLC with (eluting with acetonitrile

8- (2ﬁlmnzelélﬁaée@%oxyrzmhqmmé,t4]mcaamrwﬂpmahymmoﬁae(z 1g)

[E)?a&rfﬂé@%§ Wﬂ%@%ﬂ“ﬁ%@l A% (mq%gx 2o )ngd@&g(ga étep ii] were

dissoHyed i9.a88ix(me oﬁNMP &OﬁﬁL arfdt Waked (121 mﬂ;}'DSodﬁmffﬁydrog_ﬁlﬁc"arbonate
(0. é{ﬂ]@ \{% adé«,uf ndstg]g paction ggfeglﬁplm BHmin. Rdipm (racetdilybor8hifide
2. 131"%) v?dﬂ)addgd }_é?d s(tfﬂélig“’ a%ntmaséfor (a;ﬁn;téé_lb Zm h. E}z\f ngl%}ug%l\;p@ﬁgﬂuted with
ethle)ceta’@aS Exznpind a28lution of sodium hydrogen carbonate (3.61 g) in water (50
mL), and di-tert-butyl dicarbonate (2.248 g) was added. After stirring for 2 h, the mixture
was diluted with ethyl acetate (100 mL) and washed with water (3 x 50 mL) and brine.
The organic phase was dried over anhydrous sodium sulfate and evaporated in vacuo. The
residue was purified by flash chromatography on silica (eluting with 70% ethyl acetate
isohexane to 10% methanol in dichloromethane) to afford the subtitled compound as a
white solid (0.870 g).

MS (APCI +) 488 [M+H]"

Step iv) 3-(3-Chlorophenethylamino)-N-cyclohexyl-N-(2-(2~(5 -hydroxy-3-0x0-3,4-
dihydro-2H-benzo[b][1,4] oxazin-8-yl)ethylamino)ethyl)propanamide bis(trifluoroacetate)
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3- (2- Cnl or ophenet hyl am no) - N- cycl ohexyl - N- (2- (2- (5- hyd
roxy- 3- oxo- 3, 4-di hydro-2H benzo [b] [1, 4]
w@z@3/0ms08s vl ) et hyl am no) et hyl ) pr opanami de PCT/GB2007/004859
bis(trifluoroacetate) O Nom-ANN HOI "~ OHC. HN
) 6 2TFA 0 20 Prepared by agy anal ogous procedure to
Exanple 27, Step iv, using 2-(2-
chl orophenyl ) et hanam ne i n place of
2 (3 chl orophenyl ) et hanam ne. MsS (APClI +) 543 [ MtH] +
H NVR (399.826 MHz, DMSO) 3 9.93 (s, 2H), 8.91 - 8.73
tertcﬂnltyiz%(N @ cBhexylscrgamtidg)ethil(2-(5- hydmxym 0xdd=0} 4-dThykRo-LH-

ber%szb] El‘ﬁ'] %zﬁg‘gy%%l)gar%m%f% (Oﬁg) [Sgeng] %r,rg 2-%34) g gg
chlémphéﬂj})l)etl‘%n&%n{er(l) 8260m1., 2. zﬁlmhﬂsn) \45!): ,r%ls%ol?z@d (I{Tét}ééﬁm mL) and
heazfrib at 5@x°§n§9r 5% bng@&;s ey smrmdmmm@ DD %@duegﬁssolved in

dichiof AN o). Ry R OLABDE AT DX LRI s CadParkne

nnﬁu&zstmre& £l I Btthyd &fﬂc@lﬁ)&é&ﬂ VaRhi® PERAFS: G wa's_lgurlfed by reverse

ﬁoroacet ate) O HN-\NH C OC
%;P&ETWA (@UW%W&FI éaetwtralﬂ uaﬂé%wguqohncﬁ@emap@q asid) to afford
the%?ﬂ%'@é s%}?ﬂﬁ%é’oh 3G £~ (3, 4- s
di chlo et hanami né” i pl ace of
MSZ(JA(REIdi‘)ISéBcﬁNHéﬂyI ) et hanami ne. MS (APCI +) 577 [ MkH| +

g fﬂﬂgﬁ'@%ﬁfﬁ@f@%) 5&1?9(%%1%; 030 (S 1) V65 2538 S um), 7.41 -
731 (m, 3H), 7.25 (m, 1H), 6.66 (m, 1H), 6.49 (m, 1H), 4.54 (s, 2H), 3.59 - 3.31 (n, 3H),
3.2 (m, 4H), 3.07 (m, 2H), 2.97 (m, 4H), 2.80 (m, 4H), 1.78 (m, 2H), 1.68 (m, 2H), 1.62
(m, 2H), 1.46 (m, 2H), 1.33 (m, 2H).

Example 28
3-(2-Chlorophenethylamin0)-N-cyclohexyl—N—(2-(2-(5-hydroxy-3-0x0~3,4-dihydro-2H-
benzo[b][1,4]oxazin-8-yl)ethylamino)ethyl)propanamide bis(trifluoroacetate)

o)
H
N\/\N/U\/\N/\/Q
H Cl
HO 0
HNW) 2TFA

Prepared by an analogous procedure to Example 27, Step iv, using 2-(2-
chlorophenyl)ethanamine in place of 2~(3-chlorophenyl)ethanamine.

MS (APCI +) 543 [M+H]

'"H NMR (399.826 MHz, DMSO0) § 9.93 (s, 2H), 8.91 - 8.73 (m, 2H), 8.69 - 8.57 (m, 2H),
7.47 (m, 1H), 7.40 (m, 1H), 7.33 (m, 2H), 6.66 (m, 1H), 6.49 (m, 1H), 4.53 (s, 2H), 3.68 -
3.43 (m, 3H), 3.21 (m, 4H), 3.08 (m, 4H), 2.99 (m, 2H), 2.81 (m, 4H), 1.78 (m, 2H), 1.69
(m, 2H), 1.61 (m, 2H), 1.46 (m, 2H), 1.33 (m, 2H).

Example 29
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8.49 (m 2H), 7.59 (m 1H), 7.38 (m 2H), 6.66 (m

1H), 6.49 (m 1H), 4.53 (s, 2H), 3.59 - 3.31 (m 5H),
w@2@8/0¢3ps 4H), 3.14 (m 2H), 3.06 (m 2H), 2. 9BCT/GB2007/004859
2H), 2.80 (m 4H), 1.78 10 (m 2H), 1.69 (m 2H),

1.59 (m 2H), 1.46 (m 2H), 9532 (m 2H). Exanples

30-42 Prepared by anal ogous procedures to Exanple 27,

Step iv, with appropriate substitution of reagents.
N-Cychoheryd-3 @-dxchloro henethylamino)-N-(2-(2-(5- -3-

}PI- Cycl gjl?exil23 pdl chl %]ra(l)n lﬁg)nlgt (ﬁyﬁza(mhr?’ d)mﬂ %f x?27' At glhydr 0-

-ﬁy%&]}[;l,g gmgS-xl)gﬁMano)@hylhmopabhx}ude bis(trifluoroacetate)

[ 1, 4] oxazi n- 8-yl ) et hyl am no) et hyl ) pr opanam de

bi s(trifluoroacetate) Q,/ d @l Z~Z N\ /gANF HO O HNV)
6 2TFA 0 20 1H . NMWR \&Q DVEQ 7-9.89
(m 2H), 8.83 1 m “AH)N m 2HY E30 (m
1H), 6.66 (TR G, 49 (m@, 4.54 (s, QIH) 3.58 -
3.34 (m 3H), 3.P9 T 3.21 214), 3.20 - 3,13 (m

2H), 3.11 - 3. 2H), 30T - 2.92 (m 4RFA 2. 84 -
2.75 (m 4H), WO 208/ 075025 PCT/ GB2007/ 004859 96

1.82 - 1.73 (m 2H), 1.72 - 1.53 (m 3H), 152-140

Pre{mredZd{sl) an dhaRfyous fro2divreno Btdmpld 2445tep &+, Qding PI3,4L

d“@( e&ﬁéé&?naﬁfﬂ{l%lmpla?w 2oophenshenyathanapiok (2- (2- (5
m(p@ , 4- di hydr o-

L 2H benzo&b{% 1,4 oxa2| n- 8-yl ) et hyl am no) et hyl ) pr opanam

HVBi(399-824 Mibs, GAISOR0 6)93Qk, 1K), .88 (s, IHYN BO- 8,64 (9, WiHEI 8 .61 -

8.4Mm, 2H), 7.59 (m, 1H), 7.38 (m, 2H), 6.6 (m, 1H), 6.49 (m, 1H), 4.53 (s, 2H), 3.59 -
3.31 (m, 5H), 3.22 (m, 4H), 3.14 (m, 2H), 3.06 (m, 2H), 2.98 (m, 2H), 2.80 (m, 4H), 1.78
(m, 2H), 1.69 (m, 2H), 1.59 (m, 2H), 1.46 (m, 2H), 1.32 (m, 2H).

Examples 30-42

Prepared by analogous procedures to Example 27, Step iv, with appropriate substitution of

reagents.

Example 30
N-Cyclohexyl—S-(S,4—dichlorophenethylamino)-N ~(2-(2~(5-hydroxy-3-0x0-3,4-dihydro-
2H-benzo[b][1,4] oxazin-8-yl)ethylamino)ethyl)propanamide bis(trifluoroacetate)

2TFA

'HNMR (399.826 MHz, DMSO) 5 9.97 - 9.89 (m, 2H), 8.83 - 8.51 (m, 4H), 7.61 (m, 2H),
7.30 (m, 1H), 6.66 (m, 1H), 6.49 (m, 1H), 4.54 (s, 2H), 3.58 - 3.34 (m, 3H), 3.29 - 3.21 (m,
2H), 3.20 - 3.13 (m, 2H), 3.11 - 3.03 (m, 2H), 3.01 - 2.92 (m, 4H), 2.84 - 2.75 (m, 4H),
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2TFA 0 1H NWMR (399.826 MHz, DMSO 6 9.94 (s, 1H),
9.87 (s, 1H), 8.70 - 8.40 (m 4H), 7.66 (in, 1H),
wQ@ 2008/0¢3025 2H), 6.66 (m 1H), 6.48 (m 1H), 4.BdT/GB2007/004859
2H), 3.60 - 3.27 (m 3H), 3.20 (m 1o 4H), 3.06 (m
4H), 2.98 (m 2H), 2.84 - 294 (m 4H), 1.82 - 1.74
(m 2H), 1.72 - 1.59 (m 3H), 1.52 - 1.40 (m 2H),
1.39 - 1.21 (m 2H), 1.15 - 1.02 (m 1H). Exanple 32
hene - C 2r -
18?0247_3@0)%{?@?1_‘ i hy! @g‘;ﬁﬁ,ﬁlé& yggg{gez%ﬂ,qw A2k, 2y €14
10!11n4116)<a2| n- 8-yl )et hyl ami no) et hyl ) pr opanani de
bis(trifluoroacetate) €I O N\\NI~ NI H HO O HN
2TFA _ 0 1H NWMR (399. 826 MHz, DI\/SO) 8 9.96 - 9.89 (m

E__mple_ﬁsz-sso(ln AH), 7.41 (m 2H), 7.31-(m

%he?%ﬁg épﬁ-l)mdlgﬁ%goﬁ%%%m%w-%(igyd%?} 8 (%c(05§ 4-dihydro-

2H2H)1z0 b]aM] exa&nﬂ@-}(l)ﬁhﬂhl)un@e&#l)pr&pa?ﬁn(xdb biyiflubr8ietate)
1.73 (m 2H), 20172-156(m3H) 55-3,39(m
2H), 1.39 - 1.22 (m 2H), 1.15

Exanpl e 33 WD 2Q08/ 075[;]25 PCT OO

N- Cycl ohexyl - I UGr 0<5-Wet h Ip ne hy am no) N-(2-
(2-(5-hydrox 0- 3, 4- dihydro- 2H benzod b] [1,4]
oxazi n-8-y|"5 t hyl rﬁno) eth r opanam de

bi s(trifluoroal e) F HO O
O
'H NMR (399.826 MHz, DMSO) § 9.94 (s, 1H), 9.87 (s, 1H), 8.70 - 8.40 (m, 4H), 7.66 (m,
1H), 7.45 (m, 2H), 6.66 (m, 1H), 6.48 (m, 1H), 4.54 (s, 2H), 3.60 - 3.27 (m, 3H), 3.20 (m,
4H), 3.06 (m, 4H), 2.98 (m, 2H), 2.84 - 2.74 (m, 4H), 1.82 - 1.74 (m, 2H), 1.72 - 1.59 (m,
3H), 1.52 - 1.40 (m, 2H), 1.39 - 1.21 (m, 2H), 1.15 - 1.02 (m, 1H).

2TFA

Example 32
3-(4-Chlorophenethylamino)-N-cyclohexyl-N-(2-(2-(5-hydroxy-3-0x0-3,4-dihydro-2H-
benzo[b][1,4]oxazin-8-yl)ethylamino)ethyl)propanamide bis(trifluoroacetate)

H
HO 0
2TFA

"H NMR (399.826 MHz, DMSO0) 5 9.96 - 9.89 (m, 2H), 8.82 - 8.50 (m, 4H), 7.41 (m, 2H),
7.31 (m, 2H), 6.66 (m, 1H), 6.49 (m, 1H), 4.54 (s, 2H), 3.58 - 3.33 (m, 3H), 3.26 - 3.13 (m,
4H), 3.12 - 3.02 (m, 2H), 3.01 - 2.90 (m, 4H), 2.84 - 2.75 (m, 4H), 1.82 - 1.73 (m, 2H),
1.72 - 1.56 (m, 3H), 1.55 - 1.39 (m, 2H), 1.39 - 1.22 (m, 2H), 1.15 - 1.01 (m, 1H).

Example 33
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HN Y 2TFA O's 'H NWVR (399.825 MHz, CD30D) 6 7.10 (m
2H), 6.96 (m 1H), 6.71 (d, J = 8.6 Hz, 1H), 6.47 (d,
wdad 20088730235z, 1H), 4.59 (s, 2H), 3.60 (m 3H), BCBGBRIVT/004859
4H), 3.17 (t, J 7.4 Hz, 2H), 3.11 (t, J = 5.7 Hz,
2H), 3.02 (t, J 8.0 Hz, 2H)7 2.89 (m 4H), 2.28 (s,
3H), 1.89 - 1.62 (m B5H), 1.55 - 1.09 (m 5H). 10
Exanpl e 34

N-@yaahéilyh.gr(g ﬁqub@h@ﬂBﬂﬁﬁéﬂ%ﬁHﬂnﬂﬁ)) N*(E-)(ZLFSIH%NAXX% -626-3,4-
(2-(5-hydroxy- 3- oxo- 3, di hydr o- 2H benzo

dihydzno2Hl- el}ﬂOI'dt[hﬂoammcﬁ)—ﬁbwyg;plmpmﬂ)mepanamlde
@!ﬂﬁ_&torzftl qroacetate) Cl ON/~NNN HOI OHF HN

BREEIEL VR (399. 825 Mz, CDBCD) 6 7.38 (m 1H),

7.29 (m 1H) 711(m 1H) 671(d JF— 7 Hz, 1H),
6.47 (d, J = 8.7 Hz, (m 3H),
3.32 (m 4H), (t J =
5.7 Hz, 2H), 3 = 7. 2.90 (m 4H),
1.88 - 1.61HO .. .55 08 (m '5H). 20 Exanpl e
35 2TFA

N- Cycl ohexyl - 3- (3 -di f 1 uor ophenet hyl ani i no) - N- (2- (2-(
5- hydr oxy- 3- oxo- 304- di hydro- 2H benzo| b]

4 8- vl t hyl t hyl d
RIS FLO MR CEROB) Sl BObeI DY Sk e Dot ) G068, 11D,

649841 = 7M1z MM S0 s, B! 3.86hRe8, BN T By, 3.17 (1, 7= 7.4 1z, 28,
3.11 (t, T = 5.7 Hz, 2H), 3.02 (¢, J = 8.0 Hz, 2H), 2.89 (m, 4H), 2.28 (s, 3H), 1.89 - 1.62 (m,
5H), 1.55 - 1.09 (m, 5H).

Example 34
3-(5-Chloro-2-fluorophenethylamino)-N-cyclohexyl-N-(2-(2-(5-hydroxy-3-0x0-3,4-

dihydro-2H-benzo[b]}{1,4]oxazin-8-yl)ethylamino)ethyl)propanamide

bis(trifluoroacetate)

J\/\

'"H NMR (399.825 MHz, CD;0D) § 7.38 (m, 1), 7.29 (m, 1H), 7.11 (m, 1H), 6.71 (d, ] =
8.7 Hz, 1H), 6.47 (d, J = 8.7 Hz, 1H), 4.60 (s, 2H), 3.59 (m, 3H), 3.32 (m, 4H), 3.17 (t, I =
7.3 Hz, 2H), 3.12 (t, ] = 5.7 Hz, 2H), 3.06 (¢, J = 7.8 Hz, 2H), 2.90 (m, 4H), 1.88 - 1.61 (m,
5H), 1.55 - 1.08 (m, 5H).

Example 35
N-Cyclohexyl-3-(3,S-diﬂuorophenethylamino)-N-(Z-(Z-(S-hydroxy-3-ox0-3,4-dihydro-
2H-benzo[b][1,4]oxazin-8-yl)ethylamino)ethyl)propanamide bis(trifluoroacetate)



15

O ' H NVR (399.825 Miz, CD3CD) 8 6.94 (m 2H), 6.84 (m
(d, J

4
1H), 6.71 (d, J = 9.0 Hz, 1H), 6.47 (d, = 9.0 Hz, |
woR00847905 (s, 2H), 3.58 (in, 3H), 3.32 (m 4H)PCBGBZ007/004859
(t, J =7.5 H, 2H), 3.11 (t, J = 6.0 Hz, 2H), 3.04
(t, J =7.9 H, 2H), 2.89 (m9g4H), 1.88 - 1 (m

5H), 1.55 - 5 1.08 (m 5H). Exanple 36
N- Cycl ohexyl - 3- (2, 3-di fl uor ophenet hyl am no) - N- (2-(2-(5
- hydr oxy- 3- oxo- 3, 4- di hydro- 2H-benzo [b] [Z 4]

oxazi n- 8-yl ) et hyl am no) et hyl ) pr opanam de

bi s(trifluor oacet at e) HHO pr NQ’\NH \ F F HN)?
~~ff 6 2TFA 10 |F 5 8 7.22 -
7.06 (m 3H), 6.47 (4, J =

8.2 Hz, 1H) HOH B # m 3:3 3.32 Em j;)l)
3.17 (1, J = 7. 2 m
1 56 12 (mAEFu)l 55 09 T o TR e

; 3{& fl uoro henet hyl am no) - N-cycl ohexyl - N- ( 2-
H M%sﬁﬁ%%gwﬂa (lai;\z@ ) 36.9di(tmy AH.- wmnzg 601 (&, 7.49.0 Hz, 15),
@ PR e BT e S8 69852 e ibenan s Bz, 21,

3.1991,01= 6 QFE 2H)S.04 :
10%1?[‘9 5 m%%{”«?%ﬁ%ﬁ A 58 148 - Ty 155
. 6.71 (d, J=

Example 36
N-Cyclohexyl-3-(2,3-diﬂuorophenethylamino)-N-(Z-(2-(5-hydr0xy-3-oxo-3,4-dihydr0-
2H-benzo[b][1,4] oxazin-8-yl)ethylamino)ethyl)propanamide bis(trifluoroacetate)

O
H
N\/\NJ\/\ﬁNQ\F
HO o) F

2TFA

'HNMR (399.825 MHz, CD30D) 8 7.22 - 7.06 (m, 3H), 6.71 (d, ] = 8.2 Hz, 1H), 6.47 (d,
7=8.2 Hz, 1H), 4.60 (s, 2H), 3.59 (m, 3H), 3.32 (m, 4H), 3.17 (t, J = 7.4 Hz, 2H), 3.11 (m,
4H), 2.89 (m, 4H), 1.88 - 1.62 (m, 5H), 1.55 - 1.09 (m, SH).

Example 37
3-(3-Chloro-4-flu0rophenethylamino)—N -cyclohexyl-N—(2-(2-(5-hydr0xy-3-oxo-3,4-
dihydro-2H-benzo[b][1,4] oxazin-8-yl)ethylamino)ethyl)propanamide

bis(trifluoroacetate)
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4.60 (s, 2H),

= 7.5 Hz, 2H),

8. 1 HzPCRHB2007/004859
1.55.- 1.08 (m

9.2 Hz, 1H), 6.47 (d, J = 9.2 Hz, 1H),

3.58 (m 3H), 3.31 (m 4H), 3.17 (t, J
w@2ms/0(3025) = 5.7 Hz, 2H), 3.00 (t, J =

2.89 (m 4H), 1.87 - 1.61 (in, 5 5H),

5H). Exanple 38

I\I-I_DQ/CI ohg)F()yI -3-(2,5-difluor oglzenet hyl am no) - N-(2-(2-(5

- hydr oxy- 3- oxo- 3, 4- di hydro- 211-benzo[b]

[ 1, 4] oxazi n- 8-yl ) et hyl am no) et hyl ) pr opananile

bis(trifluoroacetate) OF ~ N~/-NvVv "NF O jc~
HN- 2TFA 10 O ' H NVR (399. 8250M4z, CD3 .13 (m
2H), 7.04 (m 1H) @I/\JJ\SB/Q 6. 47 (d,
J =9.0 Hz, 1H 2HN, 3759N(rnyY 3H), 3.32 (m
aH), 3.17 (4 Hz, 2 3.1t 1262 He,
2H), 3.06 (t,” J & 7.9 Hz, 2.89 (M 4Pps 1.89 -
1.62 (m 5H), 1™¥s.< 1.09 ( H). 15 Exanple 39

3-(3-Chl oro-2-fl ugyophenet hyl am no) - N-cycl ohexyl - N- ( 2-
(2- (5- hydroxy- 3-oxo- 3, 4- di hydro-2H benzo [b] [1, 4]

1 : - ; -
o 0833 M DI s b TR 13 504 0

s (Lrif tate) WO 2008/ 0
9 BHR D, b1 G RE S ) 8 o 20,358 (1 3FD). 3 31 (. 4, 317 (1, 1 =
7.5 Hz, 2H), 3.1 (t, = 5.7 Hz, 2H), 3.00 (t, J = 8.1 Hz, 2H), 2.89 (m, 4H), 1.87 - 1.61 (m
SH), 1.5 - 1.08 (m, SH).

>

Example 38
N-Cyclohexyl-3-(2,5-diﬂuorophenethylamino)-N-(Z-(2-(5-hydroxy-3—0xo-3,4-dihydro-
2H-benzo|[b][1,4] oxazin-8-yl)ethylamino)ethyl)propanamide bis(trifluoroacetate)

F
H O /\;©\
N H
2TFA

'HNMR (399.825 MHz, CD;0D) § 7.13 (m, 2H), 7.04 (m, 1H), 6.71 (d, T = 9.0 Hz, 1H),
6.47 (d, 7= 9.0 Hz, 1H), 4.60 (s, 2H), 3.59 (m, 3H), 3.32 (m, 4H), 3.17 (t, ] = 7.6 Hz, 2H),
3.12 (t, 7= 6.2 Hz, 2H), 3.06 (t, ] = 7.9 Hz, 2H), 2.89 (m, 4H), 1.89 - 1.62 (m, 5H), 1.55 -
1.09 (m, 5H).

Example 39
3-(3-Chloro-2-fluorophenethylamino)-N -cyclohexyl-N-(2-(2-(5-hydroxy-3-0xo-3,4-
dihydro-2H-benzo[b][1,4] oxazin-8-yl)ethylamino)ethyl)propanamide

bis(trifluoroacetate)
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HN) 2TFA 0 1H NWR (399.825 MHz, CD30D) 8 7.40 (m
1H, 7229 (m 1H, 7.14 (m 1H, 6.71 (m 1H), 6.47
W@ 20080025 4. 60 (s, 2H), 3.59 (m 3H), 3.32 (rnPCHEB2007/004859
3.17 (m 2H), 3.11 (m 4H), 2.89 (m 4H), 1.88 - 1.10
(m 10H). s Exanple 40 N-Cychghexyl-3-(4-fluoro-3-m
et hyl phenet hyl am no) - N- ( 2- ( 2- ( 5- hydr oxy- 3- oxo0- 3, 4-
di hydr o- 2H benzo [b] [1, 4]
oxazi n- 8-yl ) et hyl am no) et hyl ) propanam de ¢
bis(trifluoroacetate) F H O N-\NJ~N
10 0 1H NWMR (399. 825

.08 (m 1H), 6.

H\N J 2TFA

1H),
Hz, 1H),

6
7

6.47 (d, J = 8. (s, 2M), 3.60 (t, J =
6.3 Hz, 2H), 43 Hz, 2H), 3.30 (m 1H),
3.21 (m 4H), 3.8 (§, J = Hz, 2H), 2.93 (t, J =
7.9 Hz, 2H), 2. t, J = 7N9"Hz, 2H), 2BFA1 (t, J =
6.2 Hz, 2H), 2.23 ¢s, 3H), 2.07 - 2.01 (m 2H), 1.89 -
1

..1.82 15 (m 2H), 1.73 - 1.65 (m 1H), 1.40 - 1.13 (m
HAHIR (3E?<.&’hpr\/E5Hz?|ED3OD) ) 7.4(t) ﬁm’l 1H), 7.2)9 (Il\rll_, 1H)=I 7.%}4 (m,l 11{'\?_, (5271 (m,
-A 35 0-5- 0 e am no) - N- cycl ohexyl - -
A FE ) 0035055 A2 B0 Uity S bbb oy 210s 341 (o, 410,
2.89%aZ um) 8r.94 ) el byhamrap) et hyl ) propanami de 20
bi s(t rifluoroacetate)” WO 2008/ 075025 PCT/ GB2007/ 004859
101 F H-~O ,

Example 40
N-Cyclohexyl-3-(4-ﬂuoro-3-methylphenethylamino)-N-(Z-(Z-(5-hydroxy-3-0xo-3,4-
dihydro-2H-benzo[b][1,4]oxazin-8-yl)ethylamino) ethyl)propanamide

F
2
N\/\NJ\/\N
: H
HO O
HNW) 2TFA

0]
'H NMR (399.825 MHz, CD;0D) 3 7.14 (m, 1H), 7.08 (m, 1H), 6.98 (m, 1H), 6.70 (d, ] =
8.3 Hz, 1H), 6.47 (d, ] = 8.3 Hz, 1H), 4.55 (5, 2H), 3.60 (t, J = 6.3 Hz, 2H), 3.51 (t, = 7.2
Hz, 2H), 3.30 (m, 1H), 3.21 (m, 4H), 3.13 (t, J = 6.4 Hz, 2H), 2.93 (t, ] = 7.9 Hz, 2H), 2.82
(t,J=7.0 Hz, 2H), 2.71 (t, ] = 6.2 Hz, 2H), 2.23 (s, 3H), 2.07 - 2.01 (m, 2H), 1.89 - 1.82
(m, 2H), 1.73 - 1.65 (m, 1H), 1.40 - 1.13 (m, 5H).

bis(trifluoroacetate)

Example 41
3-(3—Chlor0-5-ﬂuorophenethylamino)-N—cyclohexyl-N-(2-(2-(5-hydr0xy-3-oxo-3,4-
dihydro-2H-benzo[b][1,4]oxazin-8-yl)ethylamino)ethyl)propanamide

bis(trifluoroacetate)
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NF\N' v "NC H HO OHN2TFA 0 H NWR (399. 825 M1z,

Cb3tD) 6 7.13 (m 1H), 7.04 (m 1H), 6.99 (m 1H),
wo2®3/0m025 1H), 6.42 (m 1H), 4.55 (s, 2H), 3. 5BCT/GB2007/004859

1H), 3.52 (t, J =6.1 Hz, 2H), 3.29 - 3.21 (m 4H),

3.11 (t, J 7.6 Hz, 2H), 3.QB1(t, J = 6.1 Hz, 2H),

2.96 (t, J 7.8 Hz, 2H), 2.87 - 2.79 (m 5 4H), 1.82

- 174 (m 2H, 1.73 - 1.65 (m 2H), 1.64 - 1.55 (m

1H, 1.50 - 1.19 (m 4H), 1.16 - 1.02 (mgl H).

Exanpl e 42 '

N- Cycl ohexyl - 3- (3, 4- dlfﬁuorop (2-(2-(5

- hydr oxy- 3- 0X0- 3x4-#

oxazi n- 8-yl ) et

bis(trifluo

ok

X0 N-\NH\ F HO 0 HN
2TFA 0 'H NMR ((;399,/825 D) 6 7.16 (m 2H),
703(m 1H), 6.68/(m 1H), 6743 (m 1H) 2TEA54 (s,

3.55 (m 1H)03 51 (t, J = 5.8 Hz, 2H), 3.27 -

- 2H), 3. 05 J =
HM%@&; m%rgz Q(Dt) 743 mglﬂ%; ?@k@n@g)%% gx(ﬁt B 635 m,
m?‘h@ 2 é& i %‘f%?hﬁ?ie 5§£ éﬁ{”@] é[Rq)J 65@%‘@ 389 .31 (m 4HD),
3.14-( 2~ B6 (y eHOny (e 2= 62-105 0108 98 Y, $=0013; afluVA P9 (.

1, 4] oxazi n- 8-
4@#&9 h§9%kﬁ'1 %ﬁ*}etlh%ﬂ ) lafd (1) 218), d:68 prioifylariihp) 60 hyl o@nz ),
116|q(@g§g bis(trifluoroacetate) WO 2008/ 075025
PCT/ GB2007/004859 102 0

Example 42
N-Cyclohexyl—3-(3,4-diﬂuorophenethylamino)-N ~(2-(2-(5-hydroxy-3-ox0-3,4-dihydro-
2H-benzo[b] [1,4]oxazin—8-yl)ethylamino)ethyl)propanamide bis(trifluoroacetate)

N
HN\“/' @ 2TFA

'HNMR (399.825 MHz, CD;OD) 8 7.16 (m, 2H), 7.03 (m, 1H), 6.66 (m, 1H), 6.43 (m,
1H), 4.54 (s, 2H), 3.5 (m, 1H), 3.51 (t, J = 5.8 Hz, 2H), 3.27 - 3.20 (m, 4H), 3.10 (t, J =
75 Hz, 2H), 3.05 (t, 1 = 5.8 Hz, 2H), 2.94 (t, ] = 7.5 Hz, 2H), 2.86 - 2.80 (m, 4H), 1.77 (m,
2H), 1.68 (m, 2H), 1.59 (m, 1H), 1.42 (m, 2H), 1.31 (m, 2H), 1.09 (m, 1H).

Example 43
4-(2-(3-(Cyclohexyl(2-(2-(5-hydroxy—3-0xo~3,4-dihydro-2H-benzo [b][1,4]0xazin-8-
yl)ethylamino)ethyl)amino)-3—0x0propylamino)ethyl)benzoic acid

bis(trifluoroacetate)



10

15

O ~- 1 OH HHO O 2TFA HN\ ~ 6 Prepared by an

anal ogous procedure to Exanple 27, Step iv, using
woreaolprsods (2- am noet hyl ) benzoat e hydr ochl or i dBCEHG$2007/004859

triethylamne, in place of 2-(3-

chl or ophenyl ) et hanam ne. Sapggjfication was achi eved

by treatnent of an nethanolic sol ution of the

initially formed nmethyl ester with sodi um hydroxi de,

prior to standard cleavage of the tert-buty

car banoyl group. 'H NWR (399. 826 MHz, DMSO) 9.93 (s,
1H, 7.92 (d, J :80,_|-|Z 2HQ 741(d, ~OH Hz,
2H), 6.66 (in, 6.\ |n 54 2H), 3.70

- 3.22 (m 5
6H), 2.80
(R)-3-(3- hefet hyl a ) - N- (hexan- 29p#ta) - N- ( 2- ( 2-
( 5- hydr oxy- 3- ,4- dih -2H benzo[ b]
[ 1, 4] oxazi n- 8-yl et hyl am no) et hyl ) pr opanam de
bis(trifluoroacetate) HO N-\N'N C HO O H\~ 2TFA
Pripgred 5t arpena)ogb) piNcédind DB RO 2, SStEY 1) Gﬁﬁé Riegy2dlBe
110 "[" Prepared by an anal ogous

ambt}o(ggg@%p%zqa@ Iggglé Q@ids angltréghylpmmps m«g}ace of 2-(3-

chl()R%) 918))1%%25 i &%%Bg%bgﬁggg aclfi g“;‘el y & altrgcre?lt%% an\Ill\gthanohc

solution of the initially formed methyl ester with sodium hydroxide, prior to standard

~ol. 81 -@1 ('r_nIZHmH) ' 10 Exanpl e 44

cleavage of the tert-butyl carbamoyl group.

'"H NMR (399.826 MHz, DMSO) 6 9.93 (s, 1H), 7.92 (d, J = 8.0 Hz, 2H), 7.41 (d,J=8.0
Hz, 2H), 6.66 (m, 1H), 6.49 (m, 1H), 4.54 (s, 2H), 3.70 - 3.22 (m, 5H), 3.19 (t, ]= 6.8 Hz
2H), 3.03 (m, 6H), 2.80 (m, 4H), 1.81 - 1.01 (m, 10H).

b

Example 44
(R)-3-(3-Chlorophenethylamino)—N-(hexan-Z-yl)-N-(Z-(2-(5-hydr0xy-3-oxo-3,4-
dihydro-2H-benzo[b][1,4] oxazin-8-yl)ethylamino)ethyl)propanamide

bis(trifluoroacetate)
N ~N /U\/\ /v©\

HO/©\/\/ ”,,
HN
2TFA

O
Step 1) (R)-N-(2,2-Dimethoxyethyl)hexan-2-amine

\(\NH

II’I

Prepared by an analogous procedure to Example 2, Step ii, using (R)-hexan-2-amine in

place of cyclohexylamine.
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J= 5.5 H
103 ' H NMR (399. 824 Mz, CDC13) 8 4.47 (t, ,
1H), 3.39 (s, 6H), 2.76 (dd, J= 11.8, 5.4 Hz, 1H),
wW@288/0(8e5 J= 11.9, 5.8 Hz, 1H), 2.60 (g, J= SPCT/EB2007/004859
1H), 1.50 - 1.40 (m 2H), 1.34 - 1.25 (m 5H), 1.04
(d, J= 6.2 Hz, 3H), 0.90 (t, 183 6.4 Hz, 3H). 5 Step

i) . .
R) - N- (2, 2- Di met hoxyet hyl ) - N- (hexan-2-yl)acryl am de
1P§M(3(99r@ﬁé‘ﬂﬁd, B Cé) sained @S, LA 8019 FRRIPKGdd, /=

1 r?e‘isﬁ%xp&@r ﬁ&?lfﬁgxé%)l AT 1508060 (a. Ve T HzelE, 150 - 140 im,
a0 a2 Nrg, ety § AR g v, B

6.23 (m 1H), 5.67 - 5.61 (m 1;%,4.69(1}_635549[-%, '
St RN ey e dhgcan g -liperstamiier 7.0 1o

3H). Step iii) (R -tert-Butyl _ _
2[_0( 5-(t eft - but oxycar bonyhoxy) - 3jloxg- 3, 4- di hydr o- 2;!— IS
benzo[ b] [ 1, 4] oxazi n- 8-y ) eyhyIN2- (hexan- 2-yl ?-N-N
met hoxypr opanani do) et hyl ) car nate tBuOYO O 0

Ove tBuQI~O O HMJ O p-Toljuenesul fonic acid (2.78 @)

was added to a stirred sol ution of (R)-N(2,2-

di met hoxyet hyl ) - N- (hexan- 2t yl ) acryl am de (3.56 Q)

[Step ii] in dichloromethane (60 nL) 20 and the
Prepped by eingnploges proceiuios E)rﬁxah@ﬂm@,;ﬂt?t{i?uﬁﬁ% r(#)égf@f e
; ' s then. hed.. sequentially wi _
dll@%ﬁ%@%@f@%ﬁ?@%#@td BiPlese AAWN-6ha brine, dried
dingetlerxysthgt)eyolokthhahige. filtered and the sol vent renoved

I uo. The residue was dissolved in NWP (30 nl)
HM@Q%@%MH@?%:& 5 6.78 - 6.56 (m, 1H), 6.35 - 6.23 (m, 1H), 5.67 - 5.61

' 5 i bl[1, 4 i n2 3(4H
(D e S VuRt T8 Y T TRl & 3486, (e 4, 17 3.1
(g, ddded. 1 T oh) 6WR.D.8% (t5Pdi7MyBER008/ 075025

PCT/ GB2007/ 004859 104

Step iii) (R)-tert-Buty] 2-(5-(tert-butoxycarbonyloxy)—3-oxo-3,4-dihydro-2H-
benzo[b][1,4]oxazin-8-y1) ethyl(2-(N-(hexan-2-yl)-3-

methoxypropanamido)ethyl)carbamate

tBuO. __O
\f

0]
tBuO/lLO 0 e,
HNTH

0
p-Toluenesulfonic acid (2.78 g) was added to a stirred solution of (R)-N-(2,2-
dimethoxyethyl)~N—(hexan-Z-yI)acryIamide (3.56 g) [Step ii] in dichloromethane (60 mL)
and the mixture stirred at ambient temperature for 4 h. The solution was then washed
sequentially with saturated sodium bicarbonate solution (x 2) and brine, dried over sodium
sulfate, filtered and the solvent removed in vacuo. The residue was dissolved in NMP (30
mlL) and water (3 mL) and 8-(2-aminoethyl)-5-hydroxy-ZH-benzo[b][1,4]0xazin-3(4H)-
one, hydrochloride (2.39 g) [Example 23, Step vii] was added, followed by sodium
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bi carbonate (0.903 g). The m xture was stirred at
anbi ent tenperature for 15 mns, sodium
w0 pdoaoetoexybor ohydri de (3.11 g) was added and PEEGB2007/004859
reaction mxture stirred at anbient tenperature for
18 h. The m xture was diluteqowith water, acidified
with 1 N aqueous hydrochloric acid, stirred for 5
m nutes, then basified with sodi um bi carbonate

bléeﬁbcbﬁa't@@ F3c) 5T W&f}@&%ﬁgas sBEQq &t J}Xﬂle&%exilgér%glg‘%fm 15 H-lrlgse sodium

organi c Iayer was dried over nagnesrum

tripg Q)@/rb@rphadudq:@nldeg»twma@ded andnae wectidi i ReHEAkHedlaB¥Bbient
et hyl, acetate was added

telfBere LR TSI (1 bttt S8 ried a‘fl%lv"é%ternﬁ@ﬁ!é'@dmh I N aqueous
hydtdchRirie, acfd, bﬂi@é&‘fér 3nginueONREMdshiadyi ltﬂ'so gu jcaf] (ﬂnetg golution and

Fr oduct cont ai ni na{efortl ons were conbi ne
expracted i piby bapst )( Ble ongpnia tayet es drédibve ndghesitmGulfate,

di -t t 10 butyl
Al beid coftt P BUR Tadid: TheBalieiRiiner was cenceniaad it vacoorathyl
aceteﬁe'pms&tidécbarfd)ﬂhe 1Suhiigrsixturé BREY ey %a?ﬂeégﬁﬁl@uﬁ@tg Ug L ed and

di um. bhi carbopnate soluti on and extracte
comegﬂp@[i FrstqyanBothprodict cameiningmortind veere cambmedeli®olved in

dldh@(ﬁ‘Bﬁl@ih%ﬁg W?&Ad}/ thl—’:‘"sglﬁgé \;gértgi\é’gpgﬁlﬁqéﬁm bic r'}%omf) and di-tert-

solution a drie
butyil Hicerbedata @ma addeThe atiedrd was\wtielda at 1088 fe %ﬁe Y&S18 hours,

the%uc{ f}]ilt[ ge\?%é}? !%a alsgéﬁﬁéﬂtgg%g%gggcﬁ@% ;n{dlcgleﬁggct(eg :ml‘Jtct) Id1ch101fomethane
(x By OltexehinddOexab "v@r@ Wés%ﬁg&‘ﬁdeh@g'zgﬁﬁ’p i i (%qd%blcarbonate

V\,hlte solid (1.83
SO pgggalg@mmnemwdlﬁm?suﬂﬁte- filer6é a(lcm:on'bbhu at@d Bvacuo. The

res%kbz Q’V% %ﬁ'ﬁ gy sb( ?Hroé%%%ra@gg gn sﬁ% ggut(ngg wgl.qp 1011(096/0 gradient of
ethfHacethterindsdhexinze) t@kﬂf@rd]théglb' tltiedQ%n{ Fw white 88%id (1.83 ).
3 20 St R) -t -
M@%ﬁ@ﬁﬁe@?&m@ ]|Q) aC|e$I Ia\r/n dt()) )et hf/}{ (2- ( 5 hydr oxy- 3- oxo- 3
gﬂ\;}ll{qet hyT ) car a gég]7§)Y6]66%% Ol)ia’ %52 N (o BD; 4.76 - 4.53
(m,HRBD), 305 13 651(an[—19;3 50usB Qﬂl(ﬂhe offh, 4.98 - 9)53V(fﬁ§ afded6k 8, A= 2.1

£~ but 5 (tert 25
szﬁill)oi);@arlb }%J;rﬁﬁé;df@@ngﬁﬂid% 2H benzo[ b]

[1 4] oxazi n- 8- yI )ethyl (2- (N-(hexan- 2-
yl ) - 3- met hoxypr opanam do) et hyl ) carbamate (1.83 Q)
SteP SO téri-Buiyh 2E-(He2an- 2y aeuythniiie)ethyl(2-(5-hydroxy-3-0x0-3 4-

dibydro-2H-benzo[b][1,4]oxazin-8 8-yl)ethyl)carbamate

tBuOYO o

N\/\N/”\/
HN\H)

0]
Lithium tert-butoxide (1.178 g) was added to a solution of (R)-tert-butyl 2-(5-(tert-
butoxycarbonyloxy)-3-0x0-3,4-dihydro-2H-benzo [bl[1,4]oxazin-8-yl)ethyl(2-(N-(hexan-2-
yD)-3-methoxypropanamido)ethyl)carbamate (1.83 g) [Step iii] in DMF (20 mL) and the
mixture stirred at ambient temperature under nitro gen for 2 h. Water was added and the

mixture was acidified with 2 N hydrochloric acid to pH4 and extracted with ethyl acetate
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m xture stirred at anbient tenperature under nitrogen
for 2 h. Water was added and the m xture was
wa@edodiofjoesl with 2 N hydrochloric acid to pH4 apdr/GB2007/004859
extracted with ethyl acetate WO 2008/ 075025
PCT/ GB2007/ 004859 105 (x 3)L05The comnbi ned extracts
were washed with water (x 3) and brine, dried over
sodium sulfate, filtered and concentrated in vacuo to

(x Bf The (dolnbfneé @Rtradts Week o wivd v@ﬁerf(ﬂ 39hA@dBEne, Atikd over sodium

11‘%1 f4 g M5 (APCI +) 490 [ MtH| Step v)
su é) figere P%@Bﬁgﬁ%tnqyﬂcamfméﬁfowi(m@sbatmﬂeztmpom@ 2s giporange
oil 1544@@roxy 3- 0x0- 3, 4- di hydro- 2H benzo[ b]
1, 4] O0xazi n- 8- yI ) et hyl am no) et hyl ) pr opanani de
MSt(IAé’QIrh)ﬂQQ(ﬁMﬂﬂet ate) Prepared by an anal ogous
procedure to Exanple 27, Step iv, using (R)-tert-Butyl
2-(N 10

Stef & - | ka2 Y- e G- -
b ’*ﬁ*‘?"‘%ﬁ%&’nzo b R B i ot
dlh}’ pehl-berjzo{ bl Ip ]@K@Zlmﬂ~}tl)ﬁrthylfBumy)ethyl)propanam1de bis(trifluoroacetate)

2- (N-cycl ohexyl acryl am do) et hyl ( 2- ( 5-
hydr oxy- 3- oxo- 3, 4- di hydr o- 2H benzo[ b] |

P
Preparéd b;x ad aﬁmsgw(s)spgégdaggr)g&@ Eszaﬂ%Dgﬂ M%g(nﬁ Lfs?lng*(kﬁé’x@ Bu%l 2-(N-

MEH]|
>£gq)- -y@ac;*zla{xgdo)gthﬁ@—(g hgcgroxyﬁ)-omﬁ?sA{dlhxﬂro-ZIBbehzc[lﬂ[154]oxazm-8-

-‘f”e?@é’%ma et lles oyt Sopibas eyt -
hydddfy-3-8x@-3, 4—d1§(&ydr2 Q(I-Kﬂbetﬁdﬁ%] :E ﬁc(l}bicaz\(]ihx_S }Jl)e'f’h}ﬁé&rﬂdﬁate?"b »
MSiA%éIMS“;ﬁWEd 91 (t, J = 705 Hz, 3H). Exanpl és 45-57

'H IQMI?(@WHZS%H% @D%E?S’#%Spfﬁe@&‘ut ) e gf'%ﬁar DS HELIE, 6.48 (¢

v, appropri at e subst
J= E)S |1é1)4456QR), -31) 39Ch BB Ir (@, pl H), 3.64 - 3.55 (m, IH) 3.49 - 3.41 (m,

1H)h§'§§t WIS, "0, YA PGE Wi, 3B & (2R 53 259 35 % %,
AH)di 53 4,028t e5 201)bi B8 . 11]19>(ﬁ12I7H)80$'1 )(ﬁybcyﬂ ?Pi!z g%?t hy! ) p

ropanani de bis(trifluoroacetate)

Examples 45-57
Prepared by analogous procedures to Example 44, Step v, with appropriate substitution of

reagents.

Example 45
(R)-3-(4-Chlorophenethylamino)-N-(hexan—Z-yl)-N-(2-(2~(5-hydr0xy-3-oxo-3,4—
dihydro-2H-benzo[b][1,4]oxazin-8-yl)ethylamino)ethyl)propanamide

Cl
s i /\/©/
N\/\N/U\/\N
H

2TFA

bis(trifluoroacetate)

HO



2TFA 0 WD 2008/ 075025 PCT/ GB2007/ 004859 106 'H NMVR
(399.825 MHz, CD3OD) 6 7.35 - 7.24 (m 4H), 6.71 (d, J
we2@8@a7325 1H), 6.48 (d, J = 8.2 Hz, | H), 4.BO1/G82007/004859
2H), 3.91 - 3.80 (m 1H), 3.64 - 3.55 (m | H), 3.49 -
3.41 (m 1H), 3.33 - 3.28 (mp 4H), 3.21 - 3.11 (m
4H), 3.03 - 2.97 (m 2H), 2.94 - 2.77 (m 4H), 1.56 -
1.49 (m 2H), 1.39 - 1.14 (m 7H), 0.91 (t, J = 7.2
'H N&MR 839 98@1&1@@!}@0@5735 7.24 (m 4H) 671%1J 82Hz 1H)2648(d
E‘?z d&@xcm or ophénef hyl am no) - N- (héxan N-(2
%5 Hz, 3’!-69(8)x%ﬂ)3 3xﬁltﬁ$ﬁ/@n,ollz};|3b@+2335§@ [lﬂ),zq 49 - 341 (m,
IH)S%?JI-M T A IO B D P ORRR 3T e 2B 94 £ 73 (on, 45D,
L5@TEA9 (&) TH), H3BVR.(489. B2H oAt JECDBOD)2, 8HY. 43 - 7.35
(m2|—|) 7.31 - 7.24 (m 2H), 6.71 (d, = 8.5 Hz,

1H) 6.47 (d, J= 8.5 Hz, 1H) 4.59 (s, 2H), 392-
1H), 3.69 - 3.57 (m 1H), 3.50 - 3.42 (m

<R>--¥%C§*pﬁromnet%?laév”?w>‘~‘ﬁ9<wae-?§-y9pﬁ' R M

dih -2H-Beh 4foxdzin- tRVBIPPS
ihfiha éf’tbgg% ]gx - ﬁ?}eﬁenet hyl"am no) - %(hexan 2-yl)

blsétNﬂvzrqaze(ae;e)hydroxy 3-0x0- 3, 4-di hydr o- 2H benzo[ b]
[ 1, 4] oxazi n- 8-yl ) et hyl am no) et hyl ) pr opanam_de
bi s(trifluoroacetate) H,OF /I~N v \'N

HO ol “
HN ‘
\ﬂ) 2TFA

0
'HNMR (399.825 MHz, CD;0D) § 7.43 - 7.35 (m, 2H), 7.31 - 7.24 (m, 2H), 6.71(d, J =
8.5 Hz, 1H), 647 (d, 7= 8.5 Hz, 1H), 4.59 (s, 2H), 3.92 - 3.82 (m, 1H), 3.69 - 3.57 (m, -
1H), 3.50 - 342 (m, 1H), 3.36 - 3.28 (m, 4H), 3.22 - 3.11 (m, 6H), 2.95 - 2.79 (m, 4H),
1.57 - 1.49 (m, 2H), 1.39 - 1.13 (m, 7H), 0.91 (t, J = 7.2 Hz, 3H).

10

15

Example 47
(R)-3-(4-Fluoro-3~-methylphenethylamino)-N-(hexan-2-y1)-N-(2-(2-(5-hydroxy-3-oxo-
3,4-dihydro-2H-benzo[b][1,4]oxazin-8-yl)ethylamino)ethyl)propanamide

F
N\/\N/U\/\N
} H
HN
\H 2TFA

'HNMR (399.825 MHz, CD;0D) 5 7.17 - 7.06 (m, 2H), 7.00 - 6.94 (m, 1H), 6.71 (d, ] =
8.5 Hz, 1H), 6.48 (d, ] = 8.2 Hz, 1H), 4.60 (s, 2H), 3.91 - 3.81 (m, 1H), 3.64 - 3.56 (m,
1H), 3.49 - 3.41 (m, 1H),3.32-3.25 (m, 4H),3.21 - 3.11 (m, 4H), 2.98 - 2.77 (m, 6H),
2.22 (d, J=1.8 Hz, 3H), 1.56 - 1.49 (m, 2H), 1.39 - 1.14 (m, 7H), 0.91 (t, J = 7.2 Hz, 3H).

bis(trifluoroacetate)

20
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' 8 7.17
J(_ H\-? 2TFA 20 0 'H NWR (399.825 Miz, CD3CD) 8
-(7.06 (m 2H), 7.00 - 6.94 (m 1H), 6.71 (d, J = 8.5

wo20080025 6. 48 (d, J= 8.2 Hz, 1H), 4.60 (s, 2HCT/8BAW7/004859

3.81 1H), 3.64 - 3.56 (m 1H), 3.49 - 3.41 (m

1H), :(3.m32 [_03.25 (m 4H), 3.2bh7- 3.11 (m 4H), 2.98 -

2.77 (m 6H), 2.22 (d, J =1.8 Hz, 3H), 1.56 - 1.49

(m 2H), 1.39 - 1.14 (m 7H), 0.91 (t, J 7.2 Hz, 3H).

WD 2008/ 075025 PCT/ GB2007/ 004859 107 Exanple 48
Ex#Mhpl8-483- Chl or 0- 4- f | uor ophenet hyl ani no) - N- (hexan- 2-yl)

2-(2-(5-hydroxy-3-oxo0- 3, 4-di hydro-2H benzo[ b]
(Pf)%’k &fcgl@&%‘nﬂeolgpm)nenm:ylammm))m(hy*@rmqwqm(Tgsqlgdmws -0x0-

SR SHSEARIBH T Fsarin b petiplamimospshybpropapamite 7 -
1(d, J = 85H, IH, 6.48 (d, J=
blgtgﬂmﬁiﬁw@fﬁg (g 2H) 3 91 - 3.80 (m 1H) 3.64 -

3.56 (m 1H), 3.49 - 341 molH) 334- (m
4H) 321-311(m4, 97(m }10294
- 2.78 (m 4H) G4 (m
7H, 0.91 (1, 3 Exa*r'rple 49

2
R) - 3- (2- (52'€hl of ot |ophen 2- yl)ethyl am no) - N- (hexan-
Syl)) I\Ig(z((2(5‘J oxy- 3; ox034d|hydrgﬁ2rg?§nzo[b]
1, 4] oxazi n- 8-yl ) et hyl am|no) et hyl ) pr opana
E)ls(trlfluoroacet e) O NNNI SC H HO O NN~ 2TFA

'HOMR (399.825 MHz, CD;0D)  7.46 - 7.42 (m, 1H), 7.27 - 7.16 (m, 2H), 6.71 (d, J =
8.5 Hz, 1H), 6.48 (d, = 8.5 Hz, 1H), 4.60 (s, 2H), 3.91 - 3.80 (m, 1H), 3.64 - 3.56 (m,
1H), 349 -3.41 (m, 1H), 3.34 - 3.28 (m, 4H), 3.21 - 3.1 (m, 4H), 3.03 - -2.97 (m, 2H),
2.94-2.78 (m, 4H), 1.56 - 1.49 (m, 2H), 1.39- 1.14 (m, 7H), 0.91 (t, ] = 7.2 Hz, 3H).

Example 49 '
(R)-3-(2-(5-Chlorothiophen-2-yl)ethylamino)-N -(hexan-Z-yl)-N-(2-(2-(5-hydroxy-3~
0x0-3,4-dihydro-2H-benzo [b] [1,4]oxazin—8-yl)ethylamino)ethyl)propanamide

bis(trifluoroacetate)

HO 0

HN
2TFA

o)

O
N
Q\/\/H\/\NJ\/\N&CI
H

'HNMR (399.825 MHz, CD;0D) § 6.84 - 6.79 (m, 2H), 6.71 (d, T = 8.2 Hz, 1H), 6.48 (d,
J=8.2 Hz, 1H), 4.60 (s, 2H), 3.90 - 3.81 (m, 1H), 3.64 - 3.56 (m, 1H), 3.50 - 3.41 (m,

1H), 3.36 - 3.28 (m, 4H), 3.21 - 3.11 (m, 6H), 2.94 - 2.78 (m, 4H), 1.56 - 1.49 (m, 2H),
1.39 - 1.14 (m, 7H), 0.91 (t, J = 7.2 Hz, 3H).

Example 50
(R)-3-(3-Chloro-5- ﬂuorophenethylammo)-N-(hexan-Z-yl)-N-(Z-(2-(5-hydroxy—3 -0X0~
3,4-dihydro-2H-benzo[b] [1,4]oxazin-8 -yl)ethylammo)ethyl)propanamlde

bis(trifluoroacetate)
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20

1H NMR (399.825 Mz, CD30D) 6 6.84 - 6.79 (m 2H),

6.71 (d, J = 8.2 Hz, 1H), 6.48 (d, J = 8.2 Hz, 1H),
wad2@8/0(®25 2H), 3.90 - 3.81 (m | H), 3.64 - 3.B6I/GBRO0I/004859

H, 3.50 - 3.41 (m 1H), 3.36 - 3.28 (m 4H), 3.21 -

3.11 (m 6H), 2.94 - 2.78 (mypog4H), 1.56 - 1.49 (m

2H), 20 1.39 - 1.14 (m 7H), 0.91 (t, J = 7.2 Hz,

3H). Exanple 50

(R) - 3-(3-Chl oro-5-fl uorophenet hyl am no) - N- ghexan- 2-yl )

- N (2- (2- (5- hydroxy-3-oxo- 3, 4-di hydr o- 2H henzo[ b]

[1, 4] oxazi n-8-yl)et hyI qm no) ewropan 25

CT,

bi s(trifl uoroacet D_20Q8L075025 07/ 004859
108 F HO~ ~ ~C HoN OFMN2TFA T ' I¥'NWR
(399. 825 MHgo Dp 6 7.2Q04%,7.18 (m 1H), 7.12 -
7.03 (m 2H), 8.2 Hz, 1 H, 6.48 (d, J =

1 (d, J
8.2 Hz, 1 H), GH %)(js 2H, 3.91 - 3.81 (ITQTF’IAI-D, 3. 64
- 3.55 (m 1H), 49 - 3.41 (m 1H), 3.36 - 3.27 (m
3.21 - 3.12 (m 4H), 3.06 - 3.00 (m 2H), s 2.94
'H NF&IWS’ #25 MJ)IZ QDz@D}S 12@97(18y(n2 H)H), 1 139 7 03Lnd 42016.71 (d, T =

s ufy §*‘§(<%5 T 83D e 01303 AL Erian- B, Bysar 55 (m,
1H—),(24Q 5314)1C(ﬁ9><1)H)?>3 9803374m, dizny 9n9-. %11]2(3:‘?”?8) bY6 Lot tm, 2m),
I an no) et hyI ) pr opanam
2 1501 B et BRI EH KA 114 (VD) B1 (DT EBL 31D

Example 51

(R)-3-(3,5-Difluorophenethylamino)-N ~(hexan-2-y1)-N-(2-(2-(5-hydroxy-3-o0xo-3,4-
dibydro-2H-benzo[b][1,4] oxazin-8-yl)ethylamino)ethyl)propanamide
bis(trifluoroacetate)

F
H
HO 0
HNW)
2TFA

O

'HNMR (399.825 MHz, CD;OD) § 6.97 - 6.91 (m, 2H), 6.88 - 6.81 (m, 1H), 6.71 (d, J =
8.5 Hz, 1H), 6.48 (d, ] = 8.5 Hz, 1H), 4.60 (s, 2H), 3.91 - 3.81 (m, 1H), 3.64 - 3.55 (m,
1H), 3.49 -3.41 (m, 1H), 3.37 - 3.26 (m, 4H),3.21-3.12 (m, 4H), 3.07 - 3.01 (m, 2K,
2.93 -2.80 (m, 4H), 1.57 - 1.49 (m, 2H), 1.39 - 1.15 (m, 7H), 0.91 (t, J = 7.2 Hz, 3H).

Example 52
(R)-3-(3,4-Difluorophenethylamino)-N: ~(hexan-2-yl)-N-(2-(2~(5-hydroxy-3-o0xo0-3,4-
dihydro-2H-benzo[b] [1,4]oxazin-8-yl)ethylamino)ethyl)propanamide

bis(trifluoroacetate)



20

[[~~ 2TFA O 1H NWR (399.825 Mz, CD30OD) 6 6.97 - 6.91
(m 2H), 6.88 - 6.81 (m 1H), 6.71 (d, J = 8.5 Hz, 1
woR00se73#85 (d, J = 8.5 Hz, 1 H), 4.60 (s, 2H), BCPEGB2007/004859

3.81 (in, 1 H), 3.64 - 3.55 (m | H), 3.49 - 3.41 (m
Il H, 3.37 - 3.26 (m 4H), 3484 - 3.12 (m 4H), 3.07 -
3.0l (m 2H), 15 2.93 - 2.80 (m 4H), 1.57 - 1.49 (m

2H), 1.39 - 1.15 (m 7H), 0.91 (t, J = 7.2 Hz, 3H).

Exanpl e 52 F .
(R)[rg-(S,4-DifIuorophenﬁthy!a no) - N- (he -yl)-N-(2
- (2- (5- hydr oxy- 3=qx@ M\/eh\pl benzel b 5
[ 1, 4] oxazi n- 8- hyl am no) et hyl ) popanani de 20

bi s(trifluomgEceyate) WO 20087075025 PCT/ GB2007/ 004859
109 OF H N)N By O H HN1~) 2TFA 0 1H NVR (399. 825
MHz, CD3OD) 6 7.27(- 7.177(m 2H), 7.11 - 3768 (m

6.71 (d, J =08.5 HZ, 1H), 6.48 (d, J = 8.5 Hz,

1H),
2 3.91 - 3.81 (m 1H), 3.64 - 3.55
ngI\ER’IR éﬁ§%2§?\@éza'3lés(w 27 2 AL7 ((Bl, 341), 73.12'/75((61(111321-1)1), 6.71(d,J =
- 2. , -
5. ZHEAD, ST s, 10860 () 30) 3oy B -355m,
1H)H).50 0330 (4, , 1H), 3:37 - 3.342m, 34, 3.2Ex a3 ﬁnﬁ@H}, 3.03 22,97 (g 21D,
R~s.35(2,3-Di f]l uo henet hyl am no%-l\l—( exan-2-yl)-
2'99('22-?75&%/%?&‘;7%—&31: ng(@, 4H) b df 43 2w, FEDZOPB]L T = 7.2 Hz, 3H).
[ 1, 4] oxazi n- 8-yl ) et hyl am no) et hyl ) pr opanami de to '
Exgﬁﬁ' ledfluoroacetate) HO N~ ~\NJI,~ NF HOJ9~' ~
(R)—3-(2,3—Diﬂuorophenethylamino)-N—(hexan-2-yl)-N-(2-(2-(5—hydroxy-3-oxo-3,4-
dihydro-2H-benzo[b][1,4] oxazin-8-yl)ethylamino)ethyl)propanamide

o}
H
N\/\ /U\/\
N N F
3 H F
o]
HN
7# 2TFA

o)

bis(trifluoroacetate)

HO

'HNMR (399.825 MHz, CD;0D) 8 7.23 - 7.10 (m, 3H), 6.71 (d, J = 8.2 Hz, 1H), 6.48 (d,
J=8.5Hz, 1H), 4.60 (s, 2H), 3.92 - 3.82 (m, 1H), 3.64- 3.56 (m, 1H), 3.50 - 3.41 (m,
1H), 3.36 - 3.28 (m, 4H),3.22-3.09 (m, 6H), 2.94 - 2.81 (m, 4H), 1.57 - 1.48 (m, 2H),
1.39 - 1.15 (m, 7H), 0.91 (t, T = 7.2 Hz, 3H).

Example 54
(R)-3-(2,5-Diﬂuorophenethylamino)-N—(hexan-Z-yl)—N -(2-(2-(5-hydroxy-3-0x0-3,4-
dihydro-2H-benzo[b][1,4] oxazin-8-yl)ethylamino)ethyl)propanamide

bis(trifluoroacetate)



10

15

20

2TFA O IH NWMR (399.825 MHz, CD30OD) 8 7.23 - 7.10 (m

3H), 6.71 (d, J = 8.2 Hz, 1H), 6.48 (d, J = 8.5 Hz, |
woHRQ0s47905 (s, 2H), 3.92 - 3.82 (m | H), 3.64 PCBGB2007/004859

(m I H, 3.50 - 3.41 (m 1H), 3.36 - 3.28 (m 4H),

3.22 - 3.09 (m 6H), 2.94 - 2181 (m 4H), 1.57 - 1.48

(m 2H), is 1.39 - 1.15 (m 7H), 0.91 (t, J = 7.2 Hz,

3H). Exanple 54

(R -3-(2,5-Difl uorophenet hyl anmi no) - N- (hrexan: 2-yl)-N-(2
- (2- (5- hydr oxy- 3- oxo- 3, 4- di hy%r o-2H— [1,4]
oxazi n- 8-yl ) et hyRapimo)yBtbyhy "o- 20

bi s(trifluoroad e) WO 2008/ 07502 PCT/ GB2007/ 004859
110 HOF KO~ CHO O HY< 2TFA 0 ' H NWR (399. 825

MHz, CD3OD) 67H§”)7.09 m 2H), 7.07 - 7.00 (m
1H), 6.71 (d, J =1(8.2 He[ 1H), 6.47 (d, J2FA.2 Hz,

1H), 4.60 (s, 2H),03.91 -'3.81 (m 1H), 3.64 - 3.56
I -3, ,3.35-3. 27
HiRR A58 835 852 g o [ 708 T ornT 0217, 0082, 59, 6.71 (d,J =
8. 2HBAH)] 6. =4 : 1540 i TP
HZ §4 Hg; 9317?@ - 921 %H}}f%{j’mﬂﬁgg}m 33, iy 360 3.56 (m,
1 ’(, 193- 3.41 fmpilER bB@pagﬁémhﬂfb)ng.am)gﬁz&(&gmﬂ%armt&d&(fn% 2H),

) - 0X9- 3, 4= di - enzo

2 ST LR e Arn VR 5 o i b, 1672 Fiz, 360,

bi s(trifluoroacetate) OC N-\N" N\ | C HO JgC9
Exiiplelss-( 2TFA

(R)~3-(3,4-Dichlorophenethylamino)-N -(hexan-2-yI)-N. ~(2-(2-(5-hydroxy-3-o0x0-3,4-
dihydro-2H-benzo[b][1,4] 0xazin-8-yl)ethylamino)ethyl)propanamide

bis(trifluoroacetate)
o Cl
H
N~ /U\/\ /\/@i
N H Cl
HO o)
HN\”/’
2TFA

0]
'HNMR (399.825 MHz, CD;0D) § 7.50 - 7.46 (m, 2H), 7.25 - 721 (m, 1H), 6.71 (d,J =
92 Hz, 1H), 6.48 (d, J = 8.5 Hz, 1H), 4.60 (s, 2H), 3.91 - 3.81 (m, 1H), 3.64 - 3.55 (mn,
1), 3.49 - 3.41 (m, 1H),3.35-3.26 (m, 4H),3.21 - 3.11 (m, 4H), 3.04 - 2.98 (m, 2H),
293 -2.78 (m, 4H), 1.57 - 149 (m, 2H), 1.39 - 1.14 (m, 7H), 0.91 (t, J = 7.2 Hz, 3H).

Example 56
(R)-3-(2-Fluoro-S-methylphenethyIamino)-N—(hexan-Z-yl)-N -(2-(2-(5-hydroxy-3-oxo-
3,4-dihydro-2H-benzo[b][1,4] oxazin-8-yl)ethylamino)ethyl)propanamide

bis(trifluoroacetate)



10

15

20

O 'H NWR (399.825 MHz, CD30OD) 6 7.50 - 7.46 (m 2H),
7.25 - 7.21 (m 1H), 6.71 (d, J = 9.2 Hz, 1H), 6.48
W@ dgosd73028.5 Hz, | H), 4.60 (s, 2H), 3.91 - 3.BAT/GBRO0T/004859
H, 3.64 - 3.55 (m 1H), 3.49 - 3.41 (m 1H), 3.35 -
3.26 (m 4H), 3.21 - 3.11 (mp14H), 3.04 - 2.98 (m
2H), 15 2.93 - 2.78 (m 4H), 1.57 - 1.49 (m 2H), 1.39
- 1.14 (m 7H, 0.91 (t, J:=7.2 Hz, 3H. Exanple 56
(R) - 3- (2- Fl uor o- 5- net hyl phenet hyl am nog hexan- 2-yl )
-N-(2-(2-(5- hydroxy 3 @xo- 3, i—di hydr o- 2 gnzo [ b]
[1,4] oxazin-8-y
bi s(trifluoroa te) WO 2008/ 07502} PCT/GBZOO7/004859
111 OF Npgp NGl JC ~ O HNY r( 2TFA O 'H
NVR (399. 825 2, Cb3OD) 6j7.14 - 7.06 (m 2H), 7.00 -
6.93 (m 1H), 6.7]3 : 8.2 Hz, 1H), &4 (d, J =
8 5 Hz, 1H), 4.590(s, 2Hy, 3.91 - 3.81 (m 1H), 3.65 -
. 1 3.49 - 3.41 (m 1H), 3.34 - 3.26 (m
HNMR( 92&25 Z;LQDQQP)M)M- 06 (m, 2H9.97.00n 6.9B)m, J 1D, 841 (d,J =

822 118 élﬁggf“g"la %;;%81%%1%' 2%1)%7917-%8,@11( g}gpzﬂss-s% (m,
1HE>§a4§pJSE‘415(/in 1H), 334 326 (m 4H), 3.21 - 3,12 (m, 4H),306 299ﬁm 2H),
S, uor o- 2- 70 henet hyl am no) - %hexan
2.9 N2(7z8 ((r;z ‘t@ ﬁ%r(bx%HB lo§< 1.4%(m, ZHc).H\hfilgj b12 mp & o0- gbﬁ J=
720z 4}y 0xazi n- 8-yl ) et hyl anm no) et hyl ) pr opanani de
bi é?’t |)'ifl uoroacetate) o N-~N' NF | OH

Examgle 37
(R)~3-(5-Fluoro-2-methylphenethylamino)-N-(hexan-2-yl)-N-(2-(2-(5-hydroexy-3-0xo-
3,4-dihydro-2H-benzo[b][1,4]oxazin-8-yl)ethylamino)ethyl)propanamide

0
: L
N\/\N/U\/\N E
} H
HN
W) 2TFA

'H NMR (399.825 MHz, CD;0D) § 7.21 - 7.15 (m, 1H), 7.00 - 6.96 (m, 1H), 6.91 - 6.85
(m, 1H), 6.71 (d,J = 8.2 Hz, 1H), 6.47 (d, J = 8.2 Hz, 1H), 4.59 (s, 2H), 3.92 - 3.82 (m,
1H), 3.65 - 3.57 (m, 1H), 3.50 - 3.42 (m, 1H),3.35 - 3.23 (m, 4H), 3.21 - 3.13 (m, 4H),
3.05 - 2.98 (m, 2H), 2.94 - 2.83 (m, 4H), 2.31 (s, 3H), 1.57 - 1.49 (m, 2H), 1.39 - 1.15
(m, 7H), 0.91 (¢, J = 7.2 Hz, 3H).

bis(trifluoroacetate)

Example 58-59
Prepared by an analogous procedure to Example 24, Steps i — iii, with appropriate

substitution of reagents. Final deprotection following the procedure of Example 26, Step

iii.

Example 58
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15

20

25

HO J?~~ HN 2TFA O 1H NWMR (399. 825 MHz, CD3OD) 6 7.21

- 7.15 (m 1H), 7.00 - 6.96 (m 1H), 6.91 - 6.85 (m
wo 20d8/07925¥1 (d, J = 8.2 Hz, | H), 6.47 (d, J =P@r/&Bkin;7/004859

1H), 4.59 (s, 2H), 3.92 - 3.82 (m 1s | H), 3.65 -

3.57 (m I H, 3.50 - 3.42 (m2 | H, 3.35 - 3.23 (m

4H), 3.21 - 3.13 (m 4H), 3.05 - 2.98 (m 2H), 2.94 -

2.83 (m 4H), 2.31 (s, 3H), 1.57 - 1.49 (m 2H), 1.39
(R)-NJseﬂ—@utﬁlfB (F 4 ichPordphehethylamide ENLH2-(2350ny dFaBloR0-3,4-

8-59 20 Prepared by an anal ogous procedure to Exa fe

dlhzzlro @,Hewzp[hlu,41pxamtswlmylapune)pﬁxylmbmnmm diysirochloride

reagents. Final deprotecti on foI | ow ng t he prggedure

of Exanple 26, Step i IHI . le 58 WO 5025

PCT/ GB2007/ 004 :

(R) - N sec- But (3,72- M\"bropherﬂet hyl am noft N- (2- (2
- (5- hydr oxyz@ ~%y 4- di hydro- 2H benzo [b] [1, 4]

di hydrochl ori de C H[~ N?HC N HO O HiN¢g? 2HCI O
Step i) (R)-benzy
3- (sec-butyl (2-oxoet hyl ) am no) - 3- oxopropyl (3,4- 5

Steg il o) dreop Sreediplity K2 aethy BarRineparaxdplopy B 4anal ogous
rocedur o Exanple 24, Steps i - ii, wth

dlc@ g‘ ng n%)ltutlon of reagents. io Step ii)
(R) N-sec But yl - 3- (3, 4-di chl or ophenet hyl am no) - N- (2- (2
- (5- hydr oxy- 3- oxo- 3, 4-

Pregamag & en EHRIDMO{IQquim%ﬁ) &xample- 2B, Picpet hyi, sithrappeiphigie) p

Subé&]{gﬂggn%de dnl(thydrochl oride A solution of (R)-benzyl

oxazi n- 8- y1) eth \? no) et hyl ) pr opanam de

e@%‘f 2- oxoet hyl ) am no) - 3- oxopr opyl ( 3, 4-

Step ii) (R)-N-sec-Butyl-3-(3,4-dichlorophenethylamino)-N-(2~(2-(5-hydroxy-3-ox0-3,4-
dihydro-2H-benzo[b][1,4]oxazin-8-yl)ethylamino)ethyl)propanamide dihydrochloride

A solution of (R)-benzyl 3-(sec-butyl(2-oxoethyl)amino)-3-oxopropyl(3,4-
dichlorophenethyl)carbamate (403 mg) [Step i] in NMP (1.64 mL) and triethylamine
(0.057 mL, 0.41 mmol) were added to a solution of 8-(2-aminoethy!)-5-hydroxy-2H-
benzo[b][1,4]oxazin-3(4H)-one, hydrochloride (100 mg) [Example 23, Step vii] in NMP (5
mL) and the mixture stirred at ambient temperature for 15 mins. sodium
triacetoxyborohydride (173 mg, 0.82 mmol) was added and the mixture stirred for 4 then
diluted with water and extracted into ethyl acetate (x 3). The combined extracts were
washed with brine, dried over sodium sulfate, filtered and concentrated in vacuo. The
residue was dissolved in dichloromethane (2 mL) and a 1 M solution of boron tribromide
in dichloromethane (1 mL) was added. The mixture was stirred at ambient temperature for
3 h, then quenched with ice / water. The dichloromethane was removed by concentration in
vacuo and the residue was diluted with methanol, filtered and purified by preparative
HPLC (eluting with a gradient of acetonitrile in 0.2% taqueous trifluoroacetic acid).
Product containing fractions were combined and concentrated in vacuo and the residue was
further purified by preparative HPLC (eluting with a gradient of acetonitrile in 0.2%

aqueous ammonia]. Pure product containing fractions were concentrated and the residue
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25

di chl or ophenet hyl ) carbamate (403 ng) [Step i] in NW

(1.64 nmL) and triethylamne 15 (0.057 nL, 0.41 mmol)
wowees/ozwded to a sol ution of PCT/GB2007/004859

8- (2- am noet hyl ) - 5- hydr oxy- 2H

benzo[ b] [ 1, 4] oxazi n- 3(4H) - ondg,13hydr ochl ori de (100 ng)

[ Exanple 23, Step vii] in NMP (5 niL) and the m xture

stirred at anbient tenperature for 15 mins. sodium

wasrdissobed xty bihamdl Y 0L5imale), (b3 1N 20;d m@g ed

oD 4 e gi(fé}gre sti rr)ed for 4.ntah][eﬁé’e di u%tggﬁ\?\%lfa‘ﬁ?m%‘? solvent
ARTreto Ao tithsicompengd asawhite gol{dx (Bing). The conbi ned

MExAPatt washed with brine, dried over sodi um

t sEIfat eﬁ%m@gd and concentrated in vacuo. The

HNMRA389:83§ Mz <2ID3Gm) 3 .54 - bl ; _

s s 59) pion of Bmgm)tribLom%ggﬁﬁZP?h%zr%tﬂgﬂﬁs(d’J_
*H n@ &é? %‘3@6: OI%%QH% %blife ks 3 87i-Br8dnat LIAYBI6ENt3.58 (m,

1HD,empeer auurg. f 35h; e e ith ice./ water.

H%he di chl éror%eqlphggg \%bz?q?gr?@égﬁgy%c @%n‘t‘ﬁé@i%‘ﬁ 302 (m, 2H),

293 ackt? @matthd Ges! .G ennarl),di. 21t d =vé 4 breirhan (t J.= 7.4 Hz, 3H)
filtered and purified by preparative 25 HPLC (eluting ’

Ex gradi ent of acetonitrile in 0.2%taqueous
X . . . . . .
roacetic acid). Product containing fractions

(RS ATsieRloR G A AEHERIN P 08 LR IESH s L ro2ms

resi due was further pu
ber{l@[ld{l,ﬁbxazmw-ml)qhgum'nb)eqiyl)meesombﬂfymlﬁahn-ﬁ)c;fr%‘ganamide
i ons

di .ammoni a] . Pure product containing fra
lh\?\,g?(g&’g%ﬁ entrated and the resi due WO 2008/ 075025

PCT/ GB2007/ 004859 113 was dissolved in et han&l (0.5
m.), the solution acidyfied wth etherea and the
sol vent renov No\r/d\thpg\t,i/t\l 0 d as a
white solid ( MS (APCI+) 551N MrF) + 1H ®IVR
(399. 825 MHm 8 7.\‘jA/"'-'~,7.46 (m 2H), 7.28 -
7.24 (m 1H), AN75J)(d, J 5 8.5 Hz, 1H), 6.48 (d, J
= 8.2 Hz, 1H), 4961 (s, 2H), 3.87 - 3.78 (iypy 1H),
3.66 - 3.58 (in, O1H), 3.49 - 3.41 (m IH), 3.35 -
3.27. (m 4H), 3.21 - 3.14 (m 4H), 3.08 - 3.02 (m

P re%ﬁ“,j by 31 gralogoys grocedyre 19Fxample 48; with Bproptiate MibstitutRa of

reageflts, J = 6.4 Hz, 3H), 0.91 (t, J = 7.4 Hz, 3H).

.. Exanpl e 59 10 .

H YRR 399822 Mtz (0TosQIppEN 64 Ry |48 0QH)N7 03224 & MY, 9% (4, 1 =

N -3, 4-di ro-2H-_benzo[ b
8.2 %%?'3%055@(&’_—}3 gizflé%,ﬂﬁ)a%hé_ Hhy By SN (wet HY), BLSGATS. &4 (m,
1H)y3.3pr 8812 45, 391 DAAah! A, 9989504l MMy o 4o (?n 4H)
182172 (m, 1H), 127 (d, = 6.7 Hz, 3H), 0.9 (4, I = 6.7 Hz, 3H), 0.87 (d, ] = 6.7 Hz,
3H).

Example 60-61

Prepared by analogous procedures to Example 24, with appropriate substitution of

reagents.

Example 60
(R)-N-(Heptan-2-yl)-N -(2-(2-(5—hydr0xy-3-0x0-3,4-dihydro-2H—benzo[b] [1,4]0xazin-8-
yl)ethylamino)ethyl)-3-(phenethylamino)propanamide bis(trifluoroacetate)
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20

HO O HN~ 2HCI O Prepared by an anal ogous procedure to

' ropriate substitution of 15
ngeggn/g:zﬁeos? ° HWN}\/E ?289. 825 MHz, CD30D) 8 7.54 PCTIGBE007/004859
(m 2H), 7.28 - 7.24 (in, 1H), 6.75 (d, J = 8.§5Hz,
1H), 6.48 (d, J = 8.2 Hz, 1H)1144.61 (s, 2H), 2.28 -
3.66 (in, 1H), 3.53 - 3.44 (in, 1H), 3.41 - '29§3m-
5H), 3.21 - 3.15 (m 4H), 3.08 - 3.03 (m 2H), 2.

2.79 (in, 4H), 1.82 - 1.72 (m_1H), 1.27 (4, 323.7
Hz, 3H), 0.99 (d, J = 6.7 Hz, M.su = 6.
Hz, 20 3H). Exarfphe 601 Prg B 0

rocedures to Exanp ) approgriate
gubst i tutionH® eagent s. Exanpl e 60 i hvd
(R) - N- (Hept an- 2- %-(%(2_-(2 (5- hydr oxy- 3- oxo- 3, 4-di hy
ro- 2H benzo[ b] [ 1, 4] oxazi 2TFA

' h - 3- enet hyl am no) pr opanam de
Y ety A e e ) V\g) 2008/ 075025 PCT/ GB2007/ 004859

IH%@%%@ES% {v&% %&b%)m.es H7.2a|;@né%5}ﬁ( 6.2%&)& J éé%l%dié(\'g’ﬁ) 548 (d,
LD Mg PR Il b Sl e 0,190 o,
1H}4.34 83.9 (m, 31803.6M. 34K 31:{@}?3.%5 ;259%_ (%g] gﬁ)';?z ’19591%97 (m, 4H),

.34 - 3.25
15514k 21:11)@2’-35?3 -4 (RHPH),D.93- 0.8@ (7 3G 4H), 5 1.56
nglff;{nn?fn 2H) | 1].(37 -H)1).14 (m 9H), o.ﬁglz - 0.86 (m

Ex_ﬁl_ﬁble giExanpl e 61
(R)-N-(l-Cyclohexylethyl)-N-(2-(2-(5-hydr0xy-3-oxo-3,4-dihydro-2H-
benzo[b][1,4] oxazin-8-yl)ethylamino)ethyl)-S-(phenethylamino)propanamide

bis(trifluoroacetate)

HN
\ﬂ/, 2TFA

'HNMR (399.825 MHz, CD;0D) § 7.35 - 7.22 (m, 5H), 6.72 (d, ] = 8.4 Hz, 1H), 6.48 (d,
J=384Hz, 1H), 4.60 (s, 2H), 3.70 - 3.61 (m, 1H), 3.56 - 3.47 (m, 1H), 3.39 - 3.25 (m,
SH), 3.22-3.13 (m, 4H),3.04 -2.98 (m, 2H), 2.91 (t, T = 7.8 Hz, 2H), 2.84 (t, 7= 6.6 Hz,
2H), 1.85 - 0.81 (m, 14H).

Examples 62-68

Prepared by analogous procedures to Example 27, except Step ii was accomplished using a
1:2 mixture of 2 N aqueous hydrochloric acid and acetone (2.55 eq of HCI used) and Step
iv was carried out using microwave heating in a CEM Discover microwave at 100 °C.

Reagents were substituted appropriately as requried.

Example 62
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20

(R -N-(1-Cycl ohexyl et hyl ) -N-(2-(2-(5-hydroxy-3-o0xo0-3,4
- di hydro-2H benzol b]
wQ 290802z n- 8-yl ) et hyl am no) et hyl ) - 3- ( phenet hp¢C BHGBR@Y (004859
ropanam de 10 bis(trifluoroacetate) NN H HO O HN, ~
2TFA 0 "H NWMR (399.825 MHz, 1€930D) b 7.35 - 7.22 (m
5H), 6.72 (d, J = 8.4 Hz, 1H), 6.48 (d, J = 8.4 Hz, |
4.60 (s, 2H), 3.70 - 3.61 (m 1H), 3.56 - 3.47 (m

NB tg)ohepH3S-(4-BudH-I-Meth ino)- N 3. P4
it e ooty sy s
igy@ro-gH-bengo ghilz laxagin-8-yd)ethylgmino)ethyl)popanphgde 62- 68
biﬁmﬂa@@gcaxt@nal ogous procedures to Exanple 27, except

Step ii was acconplished using a 1:2 mxture of 2 N
aqueous hydrochl oric acid and acetone (2.55% eq of HC

used) and Step 20 iv was carried out using mgLrowave
heating in a CEM Di scoviegr m crpwave at 1 Reagent s
were substitut edapphepr hat'e| ReatiL Exanpl e

62 WD 2008/ 075()

N- Cycl ohept YIO- 3-
-(2-(5-hydroxy-BN -3, 4-
[ 1, 4] oxazi n- 8-yl ) et hyl am noy—ét hyl ) pr opanam de

bis(trifluoroacet&e) OF HH HO\ HN 2TFA 0 5 1H

1 17 - 7.13 1H), 7.12 -
H%((%Qs%ﬁﬁé{}f%@?%ﬁ%%lﬁ ;.é}émHzl,H),ﬂ.ﬂ.é ™ & (8D, 6.92 (t, ] =
9.0?5 1, 6.11 {9, J =65.881 0kD). .48 @ $=Hzs wid, 1y, 4%08Q) 48, 293,60
(218, 358 533 (m, 21, 3.32-3.25 (m, 4H), 3.20 - 3.12 (m, 4H), 2.98 - 2.85 (m,
6H), 2.23 (d, T= 2.1 Hz, 3H), 1.85 - 1.45 (m, 12H)

PCT/ GB2007/ 004859 115
et hyl phenet hyl am no) - N- (2

Example 63
3-(4-Chlorophenethylamino)-N-cycloheptyl—N-(Z-(Z-(5-hydroxy~3-ox0-3,4-dihydro-
2H-benzo[b][1,4] oxazin-8-ylethylamino)ethyl) propanamide bis(trifluoroacetate)

1

HNMR (399.825 MHz, CD;0D) 8 7.35 - 7.24 (m, 4H), 6.71 (d, J = 8.5 Hz, 1H), 6.47 (d
J=8.2 Hz, 1H), 4.60 (s, 2H), 3.77 - 3.68 (m, 1H), 3.58 - 3.51 (m, 2H), 3.35 - 3.27 (m,
4H), 3.20 - 3.12 (m, 4H), 3.03 - 2.97 (m, 2H), 2.93 - 2.85 (m, 41), 1.86 - 1.44 (m, 12H).

]

Example 64
N-Cycloheptyl-3-(2,S-diﬂuorophenethylamino)-N-(2-(2-(5-hydroxy-3-oxo-3,4-
dihydro-2H-benzo[b][1,4] oxazin-8-yl)ethylamino)ethyl)propanamide

bis(trifluoroacetate)
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(m 1H), 3.58 - 3.53 (m 2H), 3.32 - 3.25 (m 4H),

3.20 - 3.12 (m 4H), 2.98 - 2.85 (m 6H), 2.23 (d, J
we2@8M07325 3H), 1.85 - 1.45 (m 12H). 10 ExanpP€T/6B2007/004859
3- (4- Chl or ophenet hyl am no) - N-cycl oheptyl - N- (2- (2-(5-hy

dr oxy- 3- oxo- 3, 4-di hydro- 2H hegpzo[b] [1, 4]

oxazi n- 8-yl ) et hyl am no) et hyl ) pr opanam de

bis(trifl uoroacetate) HO CI N NHO O6 HHN~ 2TFA
O '"H NWR (3 99.825 M1z, CDBOD) 8735 F? 4 (m 4H),

6.71 (d, J = 8.5 Hz, 1 5 2 Hz,

1H), 4.60 (s, ‘ - 3.51
(m 2H), 335 ,320H 312(m 4H) ,
303-297&% H)0293 5 (m 4H), 1.86 - 1.44
(m 12H). Exa

N- Cycl ohept yl - 5 d|f| uo henet hyl am § N-(2-(2-(

H;uaédr;;éﬁ—spégg 3 bhl)ézl,} a y%e | am no) et hyl ) p

. r op;ellnam(ig éﬁ[rﬁ gécétogt(’é“} SﬁWE(UBSIH) 6.71(d, J =
48 H

o 2TEA o0 LR | 350, o 048 It B it Sl

28 29515 2P0 AR, 5203 D) 5,09 8 08, (o 10, 8,98 Hrs6 (m, 41,

LEHLARATIS, ) = 0.2 He, 1M, 460 (s, 2,
3.68 (m 3.58 - 3.53 (m 2H), 335-3.27(m

4H) 320- 3.14 (m 4H), 3.09 - 3.04 (m 2H), 2.93 -
Exmdk ¢3n 4H), 5 1.86 - 1.44 (m 12H). Exanple 65

N-Cycloheptyl-3-(3,5-diﬂuorophenethylamino)—N-(2~(2-(5-hydroxy-3-0x0-3,4-
dihydro-2H-benzo[b][1,4] oxazin-8-yl)ethylamino)ethyl)propanamide

bis(trifluoroacetate)
F
H O
H

HNW) O 2TFA

1

HNMR (399.825 MHz, CD;0D) § 6.97 - 6.91 (m, 2H), 6.88 - 6.82 (m, 1H), 6.71 d,J=
8.9 Hz, 1H), 6.48 (d, ] = 8.4 Hz, 1H), 4.60 (s, 2H), 3.78 - 3.69 (m, 1H), 3.58 - 3.53 (m,
2H), 3.37 - 3.26 (m, 4H), 3.20 - 3.13 (m, 4H), 3.06 - 3.01 (m, 2H), 2.93 - 2.86 (mn, 4H),
1.85 - 1.45 (m, 12H).

Example 66
3-(3-Chloro-5-ﬂuorophenethylamino)-N-cycloheptyl—N—(Z-(Z-(5-hydroxy-3-ox0-3,4-
dihydro-2H-benzo[b] [1,4]oxazin-8-yl)ethylamin0)ethyl)propanamide
bis(trifluoroacetate)
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N- Cycl oheptyl - 3- (3, 5-di fl uor ophenet hyl am no) - N- (2- ( 2- (
5- hydr oxy- 3- oxo- 3, 4- di hydro-2H benzo[ b]

W 2908pzsoazi n- 8-yl ) et hyl am no) et hyl ) pr opanani dePADGB2007/004859
bis(trifluoroacetate) F OF HO6 H JC OHN 2TFA O
"H NMR (399. 825 MHz, CD30D) 876.97 - 6.91 (m 2H),
6.88 - 6.82 (m 1H), 6.71 (d, J = 8.9 Hz, | H), 6.48
(d, J =8.4 H, I H, 4.60 (s, 2H), 3.78 - 3.69 (m |
H, 3.58 - 3.53 (m 2H), 3.37 - 3.26 (m &4H), 3.20 -
3.13 (m 4H), 3.06 - 3.01 (m 2H), 2.93 - |2.86 (m
A4H), 15 1.85 - 1.45 (@ 12H) Q Exanpl e 66

' - N cyal ghept yl - N- (2
X0- 3, 4- di*Lydro-ﬂ—l—benzo [ b
[ 1, 4] oxazi ng§

gyl am negyethyl ) propanan de 20
bi s(trifluoroa atg) WO 75025 PCT2£s2007/ 004859
117 F OH JC~MN\NNC N HO O HN 2TFA O 1H NWR
(399.825 MHz, CD3OD) 6 7.20 - 7.19 (m 1H), 7.13 -

1 MR (499,835 M, GP,ODS 59,20 +5.19 6y 105 ( 5092w 11D, 797 - 7.03
m, 18), %L (8 7=8.4 Hz, 1H), 6.48 (d, = 8.4 Hz, 1H), 4.60 (s, 2H), 3.78 - 3.69 (m,
1H), 3.58 - 3.53 (m, 2H), 3.36 - 3.25 (m, 4H), 3.20 - 3.13 (m, 4H), 3.05 - 2.99 (m, 2H),
2.93 - 2.86 (m, 4H), 1.86 - 1.43 (m, 12H).

Example 67
N—Cycloheptyl-S-(3,4-difluorophenethylamino)-N-(2-(2-(5;hydroxy-3-0xo-3,4-
dihydro-2H-benzo[b][1,4]oxazin-8-yl)ethylamino)ethyl)propanamide

% O

O
'"H NMR (399.825 MHz, CD;0D) § 7.27 - 7.18 (m, 2H), 7.11 - 7.07 (m, 1H), 6.71 (d,J =
8.5 Hz, 1H), 6.47 (d, T = 8.5 Hz, 1H), 4.60 (s, 2H), 3.77 - 3.68 (m, 1H), 3.58 - 3.53 (m,
2H), 3.34 - 3.27 (m, 4H), 3.20 -3.13 (m, 4H), 3.03 - 2.97 (m, 2H), 2.93 - 2.85 (m, 4H),
1.85 - 1.45 (m, 12H).

bis(trifluoroacetate)

2TFA

Example 68
3-(3-Chlorophenethylamino)-N-cycloheptyl-N-(2-(2-(5-hydroxy-3-0x0-3,4-dihydro-
2H-benzo[b][1,4]oxazin-8-yl)ethylamino)ethyl)propanamide bis(trifluoroacetate)
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15

1H), 3.58 - 3.53 (m 2H), 3.36 - 3.25 (m 4H), 3.20 -

3.13 (m 4H), 3.05 - 2.99 (m 2H), s 2.93 - 2.86 (m
wWdk)og/015086 - 1.43 (m 12H). Exanple 67 PCT/GB2007/004859

N- Cycl oheptyl -3-(3, 4-di fl uorophenet hyl am no) - N- (2- ( 2-(

5- hydr oxy- 3- oxo- 3, 4- di hydrbt&H benzo [b] [1, 4]

oxazi n- 8-yl ) et hyl am no) et hyl ) propanam de to

bis(trifluoroacetate) F HOF ~~ N "~'NH HOO

HN J 2TFA 0 1H NWR (399.825 M1z, CD3OD) @ 7.27 -

7.18 (m 2H), 7.11 - 7.07 (m 1H), 6.71 ( J = 8.

Hz, 1H), 6.47 (d, J = &5 Hz, {lH), 4.60 2H), 3

N, 53~ 3.27 (m

- 3.68 (m 1H) < "8 N ;

4H), 3.20 - 3.%87» 3.03 - 2.897 (m 2H), 2.93 -
2.85 (m 4HHpo 085 - 1 m 12H). Exanple 68
3-(3-Chl orophe Q[%Uam no)cl oheptylz_-thA-(Z-(Z-(S- hy

dr oxy- 3- oxo- 3, 4- dijhydr o-
2H benzo[ b] [ 1, 4] oXazi n- 8-yl ) et hyl ami no) et hyl ) pr opanani

HR B B6 MRS SO T 85 10 4ED: R § 23 25T 48 (@
= ' 3 -B.

1=4 756, BIFAGQG POy 23?%,“?@6?%@?2,27%9% 8.3,
4H), 3.20 - 3.13 (m, 4H), 3.04 - 2.98 (m, 2H), 2.93 - 2.85 (m, 4H), 1.85 - 1.44 (m, 12H).

Example 69
N-Cycloheptyl-3-(3-fluorophenethylamine)-N-(2-(2-(5-hydroxy-3-o0x0-3,4-dihydro-
2H-benzo[b][1,4]oxazin-8-yl)ethylamino)ethyl)propanamide bis(triftuoroacetate)

F
H 0]
N\/\N/U\/\N
H
HO 0
HN\”) 2TFA

Prepared by an analogous procedure to Example 27, with appropriate substitution of
reagents.

'H NMR (399.826 MHz, DMSO) § 9.96 - 9.80 (m, 2H), 8.57 - 8.47 (m, 4H), 7.42-7.33
(m, 1H),7.17 -7.07 (m, 3H), 6.68 - 6.63 (m, 1H), 6.51 - 6.45 (m, 1H), 4.54 (s, 2H),
3.71 -3.63 (m, 1H), 3.47 - 3.40 (m, 2H), 3.30 - 3.21 (m, 2H), 3.21 - 3.13 (m, 2H), 3.12 -
3.00 (m, 4H),3.00-2.92 (m, 2H), 2.84 - 2.72 (m, 4H), 1.79 - 1.36 (m, 12H).

Example 70
N-Cyclohexyl-N-(2-(2~(5-hydroxy-3-o0x0-3,4-dihydro-2H-benzo[b][1,4] oxazin-8-
yDethylamino)ethyl)-3-phenethoxypropanamide trifluoroacetate
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= 8.2 Hz, 1H), 4.60 (s, 2H), 3.78 - 3.69 (in, 1H),
%.588- 3.53(rl_n|) 2H), 3.33 - 3.26 (m 4H), 3.20 - 3.13 “
W@ 200847025 3. 04 - 2.98 (m 2H), 2.93 - 2.85 (m PAMEB2007/0048
1.85 - 1.44 (m 12H). 5 Exanple 69 ]
N- Cycl oheptyl - 3- (3-f 1 uor ophengphyl am no) - N- (2- (2- (5- hy
dr oxy- 3- oxo- 3, 4-di hydro- 2H-benzo[b] | 1, 4]
oxazi n- 8-yl ) et hyl am no) et hyl ) pr opanam de

bis(trifluoroacetate) F OH OHO J( ~ HN 2TFA Olgh
Prepared by an anal ogousyprocedyre to Exa I@ 2;99\/\”826
appropri ate sub s ianNgf~ eﬁggm§7 NV ( ,
MHz, DMSO) 89.9.80(m ] 8.47 (m H)63
7.42 - 7.33 Han 07.17 - 07 (m 3H), 6.68 - 6.
(m 1H), 6.51 - BN45J(m 1H) 54 (s, 2Hgs 3.71 -
363(m IH), 3.47} 3.40 (m2H), 3.30 - 3.21 (in,

-7 3.13 2H), 3.12 15 3.00 (m 4H), 3.00
> (o 2 1.79 - 1.36 (m

Pri%%sc%) gy @(%q}%h§§rocedure to Exan(lple 2415211’1g 8-(2-aminoethyl)- 5-hydroxy-2H-
be&@ﬁ%@]&&kﬁh %?(ggpﬁ@?&oaﬁgﬁ@a%xﬁm%%ﬁ Sﬁepdwﬁ ¥19 pl%ée |o_lf- 5-(2-

0
S RGRgey By euhghy 2 et Hoxgaridsanar de

r e VD 2008/ 075025 PCT/ GB2007/ 004859 119
MSYAEF% ISRTED v = Tra O

'HNMR (399.826 MHz, DMS0) 6 9.97 - 9.91 (m, 1H), 9.88 - .81 (m, 1H), 8.45 - 8.32
(m, 2H),7.30 - 7.15 (m, 5H), 6.65 (d,J=8.2 Hz, 1H), 647 (d, I = 8.2 Hz, 1H), 4.54 (s,
2H), 3.68 -3.55 (m, SH), 3.41 (t, J=8.1 Hz, 2H), 3.11 - 2.89 (m, 4H), 2.82 - 2.73 (m,
4H), 2.61 (t, J = 6.6 Hz, 2H), 1.79 - 1.56 (m, 4H), 1.53 - 1.20 (m, SH), 1.13 - 0.97 (m,
1H).

Example 71
N-Cyclohexyl-3-(4-ﬂuorophenethoxy)—N—(Z-(Z-(8-hydroxy-2-ox0-1,2-dihydroquinolin-
S-yDethylamino)ethyl)propanamide hydrochloride

F
O
o lile

HN HCI

0]
Prepared by an analogous procedure to Example 2, using 3-(4-fluorophenethoxy)propanoic
acid [WO1997010227] in place of 3-phenethoxypropanoic acid in Step ii. Salt formation
was achieved by treatement of the free base with methanol and 2 M hydrogen chloride in
diethyl ether. After concentration in vacuo, the residue was crystallised from a mixture of
ethyl acetate and methanol.
MS (APCIH) 524 [M+H]"
"HNMR (399.825 MHz, CD;0OD) & 8.29 (d, J = 9.5 Hz, 1H), 7.18 (dd, J=8.5, 5.6 Hz,
2H), 7.08 (d, J= 8.2 Hz, 1H), 7.01 (d,J = 7.9 Hz, 1H), 6.94 (t, J = 8.7 Hz, 2H), 6.76 (d,J=
9.7Hz, 1H), 3.76 - 3.68 (m, 1H), 3.70 (t, J=6.2 Hz, 2H), 3.64 (t, ] = 6.7 Hz, 2H), 3.55 (1,
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Prepared by an anal ogous procedure to Exanple 2, using
8- (2-am noet hyl ) - 5- hydr oxy- 2H

whemwsofiorf 1, 4] oxazi n- 3(4H) - one hydrochl ori de [ BEXEGBR@7/004859
23, Step vii] in place of 5-(2-
ai ni noet hyl ) - 8- hydr oxyqui nol inp2( 1H) - one
hydr ochloride. 5 M5 (APCI +) 510 [ M+H + ' H NMR (399. 826

J5 DMSO 8 9.97 - 9.91 (m 1H), 9.88 - 9.81 (m IH),
B3451, 2603226 ¢ 020241 ’4P75 §QOT%7515539'2‘7F§)H)2 Lgogqﬁiéc}ﬁz 2H), 2.65

“3H)66§E%§H Derg i {ml m{z 2141 7t 161 @, 831), |'1|25.2-21|‘Q9(m 4H),
1.3 1007 @3; 88np(m 4H), 2.82 - 2.73 (m 4H), 2.61 (t,

= 6.6 Hz, Q|) 1.79 - 1.56 (m 4H) 1.53 - 1.20 (m

5H), 1.13 - 0.97 (m 101 H. Exanple 71

Exlgj- glﬁhexyl 3 (4-f 1l uorophenet hoxy) - N- (2- (2- (8- hydr oxy
=1, 2- di hydr oqui nol i n-

N-E?yylo}:e;t)ﬂsd @]ﬂmﬁh%&)ﬁr gggﬁgf-?%—gﬁgxxg({ég -ég{l Ig‘%-dlhydroqumolm-

5'){3)"%&@#@)@@yﬁpmmmnﬁde hgdrghloride
3- (4-fl uorophenet hoxy) propanoic acid [ W 1997010227]

in place of 3-phenethoxypropanwic acid i ep ii.
Salt formation i’hyev d t reat enme f the free
base wi th net hg and 2 ydr 0gerQchhor iNde “Fn

di et hyl et hgpA tion in vacuo, the
resi due was cr alllised f a mxture of 20 et hyl

acetate and net +) 524 [MHY ' H NWR

(399825M—|z CD3gD) 8 8.29 (d, J = 9.5 Hz, 1H), 718
St )d‘_{le:hg)gsGHZ 2H), 7.08 (d, J = 8.2 Hz,

epl @§lohgxy-N-(2 ZWmemH)(yetﬁyl% tfluod .

6.76 (d 3 = 9.7 b, 18, 3 76((3- " (%ﬁhﬁdo rﬁ’“’%gﬁ%‘de

tJ:62H22,364) J H, 3.55
(t, WO 2008/ 07502% P 200/00485 20J :56 Hz,
2H), 3.26 - 3.20°(m (S F3 Hz, 2H),
20(tJ:67HzO 2.65 (t, J = 6.0 H, 2H),
1.81 (d, J = 12.6 Hz, , 1.74 - 1.61 (m 3H), 1.52 -
1.29 (m 4H),

Prepared by an analogous procedure to Example 2, Step ii, using 3-(3-
fluorophenethoxy)propanoic acid [WO2007018461] in place of 3-phenethoxypropanoic
acid.

MS (APCI+) 382 [M+H]"

Step ii) N—Cyclohexyl~3-(3-ﬂuorophenethoxy)—N—(2-(2-(8-hydroxy-2-oxo-1 2-
dihydroquinolin-S-yl)ethylamino)ethyl)propanamide hydrochloride

2 N Hydrochloric acid (5 mL) was added to a mixture of N-cyclohexyl-N-(2,2-
dimethoxyethyl)-3- -(3- ﬂuorophenethoxy)propanam1de (600mg) [Step i] in acetone (10
mL). The reaction was stirred for 4 h then concentrated in vacuo to leave a residual
aqueous phase which was extracted with dichloromethane (x 3). The combined organics
were washed with water, dried over sodium sulfate, filtered and concentrated in vacuo.

The residue was added to a stirred solution of 5 -(2—aminoethyl)-8-hydroxyquinoIin-2(IH)-
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1.21 - 1.07 (m 1H). 5 Exanple 72
N- Cycl ohexyl - 3- ( 3- #l uor ophenet hoxy) - N- ( 2- ( 2- ( 8- hydr oxy

WO 2008005025 2- di hydr oqui nol i n- PCT/GB2007/004859
5-yl ) et hyl am no) et hyl ) propanam de hydrochloride O/ N
Ol F HOHNHC Step i) 121
N- Cycl ohexyl - N- (2, 2- di net hoxyet hyl ) - 3- (3-fl uor opheneth
oXxy) propanam de. ONOF 10 6 Prepared by an

oS ARSI AL L EFETPI 201 A8 B b o

mgpinaS Pl OMLmﬂthdehpaMnchhachbHed prav8irtelHGt 5 middiRs. After

10 uz%: B‘i‘Fé% t e&%%m&%%%@é@ A yyes Rdgest s stiging epngipyed for

18 h2S8MEntdd #queous sodium bicarbonate was added and the mixture was extracted
di hydroqui hol i n-5-yl) et hyl am no) et hyl') pr opanam de

withpthybeadetate (x12). ZThe qemmmdmgam@s Were dne@ owmtr)sodiaisn sudiee filtered

and Sl re sl M AL e 77 St emidenend the solid
phals® QR BIashedt with nktHaBoBs R @9 lufidD withls JdiRektAEH dRRoNPEMMonia

stirred for 4 h then concentrated in vacuo to | eave a
in ipethpnpla The hagie wgtlwh‘ezs?ecqmmmtm vetszmcr 2k thel repidug was purified by

. ; ]

o L ARRARE 2 S Sy PRSP BT o Bp g

aquetgs mmgoaira? r Pdoddcti dontaaﬁng)fracﬁﬂﬁe w’eﬁésd:dinlﬁnwﬂalcﬁdﬂe@htiathdan
stirred saol ution

vacyo @nd tha 1eHden RS trgatﬁ%,mtg A7l salgtiom obkydepgapgshloride in diethyl ether.
7. 5 r
Th%%%%ﬁ%?&ﬁn%{a%ﬁﬁ%é&%@ ’315 S g%gfstélﬁgé (ﬁ}‘h% hi¥fure of
ethpl avatabroansl eeth@iel SThawgultimg Sk rhdteriatiyasdsudatedibp filtflioh and dried
whi ch bee e-stirred f After
undgg gl B S CriRelidR v B TG 1552 gy was
Mga@gmy sol4 pygi-pt ng continued for 18 h. Saturated
... agueous sodi um bi carbonate was added and the m xture
HWRé&QS}&Q&WZ CD;0D) 6 8.34 (d, ) =9.7 Hz, 1H), 7.26 - 7.20 (m, 1H), 7.12 -
7.01 (m, 2H), 7.01 - 6.98 (m, 1H), 6.96 - 6.92 (m, 1H), 6.89-6.83 (m, 1H),6.81(d,J=
9.7 Hz, 1H), 3.74 - 3.64 (m, 5H), 3.57 - 3.52 (m, 2H), 3.26 - 3.21 (m, 4H), 3.13 - 3.08
(m, 2H), 2.86 - 2.81 (m, 2H), 2.68 - 2.63 (m, 2H), 1.84 - 1.77 (m, 2H), 1.73 - 1.61 (m,
3H), 1.51 - 1.29 (m, 4H), 1.20 - 1.07 (m, 1H).

Example 73
N-Cyclohexyl-3-(2-fluorophenethoxy)-N-(2-(2-(8-hydroxy-2-oxo-1,2-dihydroquinolin-
S-yl)ethylamino)ethyl)propanamide hydrochloride

Step 1) 3-(2-Fluorophenethoxy)propanoic acid
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5 wth ethyl acetate (x 2). The conbi ned organics were
dried over sodiumsulfate, filtered and concentrated
WO osacwes The resi due was | oaded onto an SCX Ber/GBR@gm04859

and the solid phase was washed wi th nethanol prior to
elution with 10% concentratiE®? aqueous amonia in
met hanol . The basic solution was concentrated in vacuo
and the residue was purified by reverse phase
preparative HPLC (eluting with a 0% gr adi ent of
acetonitrile in 0.2% aqueous ni a). Product
containing fractionsg ' nd concentrated in
vacuo and the residue was treated with a 2 N sol ution
of hydrogen chloride in diethyl ether. The m xture

Prepaged byemcanlogategoteduvaithatatescritied fo@(@ﬂaompb@teﬂimymopanoic

acid i 800 Py P wthe e tporben AP g et | on

f ounder vacuumto afford the title conpound
ftuofPfaflijcRfingk1 =T (45 ng). 15 MB (APCI +) 524 [MH + 1H

IHW(Q%%@M{M@G@[&@@; 6.19. (an ), 74 0= 6067z 2HL BY7S (¢, I =

6.1 iy 5.51 8 a5 Bz @39%1 Bhafind e i 2 5 BB

J
681(d J= 9.7 H, 374-364(m5H) 3.57 -
2 (m 2H), 3.26 - 4H) , (Z
Steple)N CZ/CE)@exy@ @1ﬂ9¢rﬁph@|e|§hoxse) Bg2- (22(861361 qxar-’-szaﬂl)l 1.84

dlhyleﬁlquZﬂzglgrg y %%yla%x x@e‘c}mﬁ%]jpr%%ﬂaﬂld@yd%@hlo%esl - 1.29°

N- Cycl ohexyl - 3- (2-f | uor ophenet hoxy) - N- ( 2- ( 2- ( 8- hydr oxy
- 2- 0x0- 1, 2- di hydr oqui nol i n-

Prepgra byearAnalageHOPOCHIHTS Bt Brprlf? desing % @HPT&W@?%X}OPI opanoic
s e M Enc ol SR QBN Ll

prod?aﬁfrwetmﬁmmmaﬁ@ hyd@2hlofid-H@D o5 defRrileqdan éixamplfa?ﬂ

s ZRPLPARY RERGECure Lo that descri bed for

net hoxy) pr opanoi c
'H NMR (399.825 MHz, CD;0D) § 8.43 (d, J=9.2 Hz, 1H), 7.27 - 7.12 (m, 3H), 7.05 (d,

7=17.9 Hz, 2H), 7.03 - 6.95 (m, 1H), 6.86 (d, 7= 9.5 Hz, 1H), 3.80 - 3.60 (m, 1H), 3.72 (t,
T=6.0 Hz, 2H), 3.65 (t, J = 6.8 Hz, 2H), 3.55 (t, ] = 5.4 Hz, 2H), 3.31 - 3.19 (m, 4H), 3.11
(t, J = 5.3 Hz, 2H), 2.86 (t, ] = 6.7 Hz, 2H), 2.65 (t, I = 6.0 Hz, 2H), 1.86 - 1.06 (m, 10H).

Example 74
N-Cyclohexyl-3-(3-fluorophenethoxy)-N-(2-(2~(5-hydroxy-3-ox0-3,4-dihydre-2H-
benzo[b][1,4]oxazin-8-yl)ethylamino)ethyl)propanamide trifluoroacetate

0 .

TFA

Prepared by an analogous procedure to Example 72, Step ii, using 8-(2-aminoethyl)-5-
hydroxy-2H-benzo[b][1,4]oxazin-3(4H)-one hydrochloride [Example 23, Step vii] in place
of 5-(2-aminoethyl)-8-hydroxyquinolin-2(1H)-one hydrochloride.
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acid in W1997070227, using 2-(2-fluorophenyl)ethanol

in place of 2-(4- fluorophenyl)ethanol. 5 'H NWR
WO 288/0%485 MHz, CDC13) 8 7.28 - 7.14 (m 211), FCWGB2007/004859

6.96 (m 2H), 3.75 (t, J = 6.1 Hz, 2H), 3.71 (t, J =

6.9 Hz, 2H), 2.94 (t, J = 6.928z, 2H), 2.64 (t, J =

5.8 Hz, 2H). Step ii)

cl ohexyl 3- (2-fl uorophenet hoxy) - N- (2- (2- ( 8- hydr oxy

MS 233%)153- M+H](*

Hﬁ%ﬂ%@%ﬂmﬂr@' ; Eéké‘%%tnﬁ&éﬁéipéé‘%&ﬁg?ma% 672
BT AR TR L
J L 810a1-12y85 (@4 2015 ﬂ@ﬂyqr%efgg (m, 2H),
k&% ?ﬁﬁé %Eﬁ@iéﬁﬁﬁﬁﬁ%@%&?éﬁ Tl
843(d J =9.2 H, 1H), 7.27 - 7.12 (m 3H), 7.05

(d, J =7.9 H, 2H), 7.03 - 6.95 (m | H), 6.86 (d, J

Mlzlrl),sso-sao(mlm,sn(t J =
55 (t, J =
N'gy g‘ EE"YI%EE“'H%”@R“&“%“T?Y)(WZ -5 hsdlmy-3( oxo-:(a A=difiydro-2H-

bei@[bﬂﬁbﬂ]ox%z%? ?I)et.hglamlﬁoYet%pr%E%%aﬂd%ﬁ}ﬁ{i@oxﬂacetate

N- Cycl ohexyl - 3- (3-fl uor ophenetdhoxy) N- (2- (2 (B- hydr oxy
- 3- oxo0- 3, 4-di hydro 2H—
benzo[ b] [ 1, 4] i opanani de

trlfluoroacet N/~ HOOgqgHW J 6 TFA O

Prepar ed by .nal gous p dure to ExaTPIe 72, Step
ii, using 8- 2 et hyl) 5
hydr oxy- 2H—benzo[ 101, 4]oxa2|n 3(4FD one hydrochl ori de

[ Exanpl e 23, Step~vii] in place

Rl L T T —

MS (APCl +) 528 [MrH + ' H NVR (299. 94Z Md, CD3COD) 5
7.35 - 7.23 (m 1Y), 7.13 - 6.87 ( ., 6.82 - 6.72

/OQ

Prepared by an analogous procedure to Example 2, Step ii, using 3-(4-

fluorophenethoxy)propanoic acid [WO1997010227] in place of 3-phenethoxypropanoic
acid.

MS (APCI+) 382 [M+H]"

Step ii) N-Cyclohexy1-3-(4-ﬂu0rophenethoxy)-N-(2-(2-(5 -hydroxy-3-o0x0-3,4-dihydro-2H-
benzo[b][1 ,4]oxazin-8-yl)ethylamino)ethyl)propanamide trifluoroacetate

p-Toluenesulfonic acid (0.299 g) was added to a solution of N-cyclohexyl-N-(2,2-
dimethoxyethyl)-3-(4-ﬂuorophenethoxy)propanamide (0.2 g) [Step i] in dichloromethane
(5 mL) and the solution was stirred for 1 h. Further dichloromethane (15 mL) was added

and the mixture washed with saturated aqueous sodium bicarbonate and water, dried over



6.58 - 6.49 (m 114), 4.71 - 4.62 (m 2H),
(3.m83|-H23f 67 (m 5H), 3.(63 - 3.52 (m 2H), 3.27 - 3. ('.7)/%04859
WO pgosaH25 3. 02 - 2.85 (in, 4H), 2.75 - 2.64 (nPCREB200
1.93 - 1.80 (m 2H), s 1.79 - 1.64 (m 3H), 1.57 -
1.30 (m 4H), 1.28 - 1.08 (mj24H). Exanmple 75 hd y
N- Cycl ohexyl - 3- (4-fl uor ophenet hoxy) - N- (2- (2- (5- hydr oxy
- 3- 0X0- 3, 4-di hydro-2H benzo [b] [1, 4]

SOdwawuhfa&— ﬁﬂt)imﬂfmﬂ aUﬂld@ﬁﬁr@t%HYﬂ %&h@pﬁf@xﬁkﬂﬁ S?ZESAadde t% a pre-mixed

te OF HNO
so@t b l 1-igtarbonate (0.034 g) and 8-(2- -aminoethyl)-5-hydroxy-2H-

henet h
beﬁtc@)ﬁ}[# Q![tg%l% ?ﬂﬁ? 812%%(’8@(&)'1 )%Eﬁf#p,l@ﬁ éép f@&lu or 0 Pz& emy) ond
wa%'(g{% b Shichphasideen strrédbfob A 8 mh TR reSiE hﬁxt;}%s\l(\s%%}l]rred for 15
enethoxy)propan0|c acid | 99
> m1§ut%s thén &)g ”g Ha5ROKERatBRNAsIds 1§30 &) wasaddeil dnd NS reaction stirred
for(lg_éﬁﬁ?f!% 2h(,§18 21|“ l{_eyﬂ(ﬂ]‘tlu:'fe Ha Puhﬁéd b D% RSS5 p]&ﬁse Proparatiye FRLG guting
wit] @%g}@cg’c -agetayidrle i 91-2% aqueous trifluoroacetic acid) to afford the t1t1e

| ) et hyl am no) et hyl ) propanam d
COI??W&%H)@&%S%@@@@ ;I/“ol) uen)ésul fonic acid (0.299 g)
MSA@%P@Id'déQS[M—I-ﬂ]JSN ution of N-cycl ohexyl-N-(2, 2-

fl h t hoxy) pr opanam de (0.2
10 IHWé%%g‘f | M. Gohinn ot (i), 69916k DENG, 4@, ] = 8.8 Hz, 1H),
65;;@1[;(:;@@ Mas E Fsd %I? 7;92} ﬁj}‘fl ng di CPI orogre}} hgﬁe 518t
vvasaded5 ARt e R sredt it 5 Hz, 2H), 3.18 (1,
J‘“&a?cﬂz FeXi 3 Qe dess. 3 6 D), i Q&n@hq{zaa%ﬂ\}agfg Jdrél 96912 2H),
08/.075025 PCT/ GB2007/ 00485 SO
26817 5}9,@ e, fé[)erlégé (BhdHiohdR tmrHed.5on Mato@e 4HBhe 7 (m, 1H).

resi due was added to a pre-m xed solution of sodium

bi car bonate (0.034 g) and
is Example 7 noet hyl ) - 5- hydr oxy- 2H

N-Cyclohexyl—3-(2-fluorophenethoxy)—N-(2-(2-(5-hydroxy-3-0x0-3,4-dihydro-2H—

benzo[b][1,4] oxazin-8-yl)ethylamino)ethyl)propanamide trifluoroacetate

0
H
N\/\N/U\/\O/\/©
HO 0] F
HN\[H TFA

Prepared by an analogous procedure to Example 75 using 3-(2-

20  fluorophenethoxy)propanoic acid [Example 73, Step i] in place of 3-phenethoxypropanoic
acid.
MS (APCI+) 528 [M+H]
'"HNMR (399.825 MHz, CD;0D) § 7.27 - 6.97 (m, 4H), 6.71 (d, T = 8.5 Hz, 1H), 6.47 (4,
I'=8.5Hz, 1H), 4.61 (s, 2H), 3.72 (m, 1H), 3.70 (t, ] = 6.0 Hz, 2H), 3.65 (t, J = 6.6 Hz,

25 2H),3.51(t,J=5.8 Hz, 2H), 3. 14 (t, J=7.5 Hz, 2H), 3.05 (t, = 5.8 Hz, 2H), 2.88 (m,
4H), 2.63 (t, = 6.0 Hz, 2H), 1.84 - 1.76 (m, 2H), 1.73 - 1.61 (m, 3H), 1.49 - 1.28 (m, 4H),
1.19 - 1.06 (m, 1H).
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benzo[ b] [ 1, 4] oxazi n- 3(4H)-one, HA (0.1 g) [Exanple
23, Step vii] in NWP (5 nL) and water (0.5 nlL), which
whawslozwes stirred for 15 min. The resul ting nm RECTGB2005904859
stirred for 15 5 m nutes, then sodium
tri acet oxyborohydride (0.130195 was added and the
reaction stirred for a further 20 h. The m xture was
purified by reverse phase preparative HPLC (el uting
Example §7gr adi ent of acetonitrile in 0.2% aqueous
3ér'@H uoroacetie acid) to afford the title conpound as
“B-tofor 8P e etlpxy0-Nowrrleh exy M- RARGSHy dasy-B Mxbl 3id-Ubhy dr-2H-

AT S Y St i Bionipamodingtupmntet

4.65 (s, 2H), 3.79 - 3.62 (m 5H), 3.55 (1, J = 5.5

Hz, 2H), 3.18 (t, J =@d.2 H,92H), 3.09 J =57
Hz, 2H), 2.92 ] N+ ~3- = 6.9
H, 2H), 2.66J = 6.2 Hp, 2H),°1.84 (m 24, 1.70
(m 3H), 1L.5-X20(m 4 1.17 (m 1H). is Exanple
76 HN TFA

N- Cycl ohexyl - 3- ( 2-]f | uor ophenét hoxy) - N- ( 2- ( 2- ( 5- hydr oxy
- 3-oxo0- 3, 4-di hydr & 2H benzo [b] [1, 4]

Xxazi Nr 8-y t iyl am no) et hyl ) pr opanam de
So?frﬁlg'f IPYL%%S é%(i"tz é{;%eﬁlcgl njpipgsaf 01% q:i?25|-g)\was@dd€d\to @solution of 2-(3-
chiBrepbahiyask oD qH LR IRL €l B! 09 .
3-(2 2}8% | uor g)p?gﬁégt hg}g g{%%zggé ?:he&{%]ixgﬁ f %émr%d %1? minutes.
terispaty! 21(Nroy cihasdlacylagiigbjethel(RoS g dRABI00E-3 A iRy drd/BL.

+ + « H. NVR (399.825 MHz, CD3OD) S 7.27
beﬂﬁ@%ﬁ]g&ﬁaﬁ%%ﬁya b&,rnage @.1@)3&1&1}@@ 1Y, S®p4if] was addgd and the
mixtuf. Gasirreliths a furr $Gh, RED dilBed A D20 £11.) 908 byasked with
M B GG odilsg 305, (L T = 68 Fir POl g fdt g i

hydsochleyc ac2q1.|QO L), avater and bring.. Thedgqlud) waBdid&] diter seldifm

B , . AH) 2. 63 (t, J = 6.0 Hz, 2H),
0 %Liéfﬁzrei‘%?é ool vEb: T o issol ety diciomipethane
triflifroacetic h8id-(11.196) (8 addell and\Pe2BRB16A RR2

oo, 0071004850 198 Bxarph nde ofl wR%Brred for 2 h, then
concentrated in vacuo. The residue was purified by reverse phase HPLC (eluting with a
gradient of acetonitrile in 0.2% aqueous trifluoroacetic acid) to afford the title compound
as a white solid (0.013 g).
MS (APCI+) 544 [M+H]"
'HNMR (299.947 MHz, CD30D) 8 7.20 (m, 4H), 6.74 (d, ] = 8.5 Hz, 1H), 6.51 (d,J=8.5
Hz, 1H), 4.64 (s, 2H), 3.72 (m, 5H), 3.54 (t, 7=5.8 Hz, 2H), 3.17 (t, ] = 7.2 Hz, 2H), 3.08
(t, 7=5.8 Hz, 2H), 2.91 (t, ] = 7.1 Hz, 2H), 2.85 (t, I = 6.2 Hz, 2H), 2.65 (t, ] = 6.2 Hz,

2H), 1.83 (m, 2H), 1.69 (m, 3H), 1.54 - 1.29 (m, 4H), 1.17 (m, 1H).

Example 78
N-Cyclohexyl-3-(3,5-diﬂu0r0pheneth0xy)—N -(2-(2-(8-hydroxy-2-oxo-1,2-

dihydroquinolin-S-yl)ethylamino)ethyl)propanamide trifluoroacetate
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3- (3- Cnl or ophenet hoxy) - N-cycl ohexyl - N- (2- (2- (5- hydr oxy
- 3- 0x0- 3, 4-di hydro-2H benzo [b] [1, 4]

W@2@3/07m508s vl ) et hyl arri no) et hyl ) pr opanam de PCT/GB2007/004859
trifluoroacetate "aHO NINkv OCI HO OHM]J TFA
O 5 Sodi um hydride (60% di spghgion in mneral oil;
0.025 g) was added to a solution of 2-(3-
chl orophenyl ) et hanol (0.128 g) in DM (1 nL) and the
mxture was stirred for 15 mnutes. tert-Butyl
2- (N-cycl ohexyl acryl am do) et hyl (2- (5- hydr oqy- 3- oxo- 3
, 4- di hydr o- 2H benzo [b] H[ 1, 4]0
oxazi n- 8- yl)eth ca t
iii] was added
further 20 hyo

YA 8 , Et OAc (20 nL) and

washed with 2 ;1 Mlhydroch c acid (20 1Hy, water
and brine. The sohgti on was ed over sodium sul fate,
filtered and conceptrated in vacuo. The resi due was
di ssol ved in dichloronethane (1 nmL), trifluoroacetic

Stered) ¢-@p- Diflnoyopkmsethoipropanbit beidsol ution was stirred
for 2 h, then concentrated in vacuo. The residue was
purified by reverse phase HPLC (elgting with a
gradi ent of acetonitripe in 0.2% a§
trifluoroacetic acid) jo fford t
as a white solid (0H@13

Pr%“!%(f}_lépa% %%Yo Rro?%%g) 0 ﬂ?{%t @sgrkéﬁr&]f%_é_b@ ﬂ%é)%bggetwppropanow
acigl. it 2V @M97@H‘D223 u&ﬂg (Zt(3 ﬂdlﬂu&oghéil_%l)egﬁ%wl 1% p%'azce %?‘ 2- (ﬁ =

ﬂ“?fofhﬁﬁyl)%ﬁj’olz 85 (tt'J 6.2 Hz, 2H), 2.65 (t, J =
1H@~ID21R"@99 @@5%& o}af%?)r?fﬁﬁ}fk%vgrgﬁ%}g%gwesgl(m 1), 3.70 - 3.62

(mN4d)cl &ﬁei)SD{ﬁ} (231)52 G4 - Rusr(ap hamet hoxy) - N- (2- (2- (8- hyd
roxy 2- 0xo0-1, 2-

roq [ noI i n-5-yl)ethyl am no) et hyl ) pr opanam de
Steﬁ’rl} %}? 5@@& S, Mfﬁ@ua%megm,mnﬁanbm@ropmmae
F
S e
ge

Prepared by an analogous procedure to Example 2, Step ii, using 3-(3,5-

difluorophenethoxy)propanoic acid [Step i] in place of 3-phenethoxypropanoic acid.
MS (APCI+) 400 [M+H]"

Step iii) N—Cyclohexyl-3-(3,5-diﬂuorophenethoxy)-N—(2—(2-(8-hydroxy-2-oxo-1,2-
dihydroquinolin-5-yl)ethylamino)ethyl)propanamide trifluoroacetate

Prepared by an analogous procedure to Example 72, Step ii) using N-cyclohexyl-3-(3,5-
diﬂuorophenethoxy)-N-(2,2-dimethoxyethyl)propanamide in place of N-Cyclohexyl-N-
(2,2-dimethoxyethyl)-3-(3-fluorophenethoxy)propanamide. The hydrochloride salt was
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HO\ NN\\NOF HO HN TFA Step i)
3-(3,5-D fl uorophenet hoxy) propanocic acid F O/l HO v
wO B08/070R% epar ed by an anal ogous procedure to PEEGB2007/004859
descri bed for 3-(4-fluorophenethoxy)propanoic s acid
in WD 1997010227, using 2-(3,;159di fl uorophenyl ) et hanol
in place of 2-(4- fluorophenyl)ethanol. 'H NWR
(399.825 MHz, CD30OD) 6 6.86 - 6.78 (m 2H), 6.75 -

iﬁlﬁhﬁa“gi.ﬁsei b!?')rg\fe?isg@h%se }%‘e}_ge?r at{%é]%%)lgg)(?lluﬁng Qith azgre%%ergtngf acetonitrile
1 ﬁ‘% 8ﬂ‘|&ﬂﬁ’§§( friluprqagetic aid). M@pmnﬁtdmwﬂﬂiﬂ@\lﬁ(aaﬁ(ﬁmg&ég@E&&enﬁated
inX¥&IdW% ' F.1Oi,NO\ F O Prepare y an
mgﬁal ogo%@%?%glg ﬁglglpf’%ndi—f(sﬁfb’]"ée $lidst ep i, using

M8{ABCE+) Hi2f[Muc Ophenet hoxy) propanoic acid [Step i] in

| ) th i id. M (APCl+) 400
lklﬁﬂﬁx&ne@%éﬁgﬁfggie@pﬁﬁ)% 815 (4,1 = g.%le, 1H), 6.58 (dd, J)= 19.9, 8.7 He,
2H): €58 sl 23y 873~ 8145 R AR ST Mo A& B3V e

L
r oxy- 2- 0Xo-

3.2di (y dFo.ctul hoB DR(S; RE)E2.BY (raii=rs0) E,hyt) arégqawai%.ggirzéz% 1.84 -

i fl etate Prepared by an anal ogous proce
I@@ﬁp@(ﬁa ‘étéz‘p(ni%i ?ﬁhér‘ﬁ’g— @ (el 4Haxly19 31.08 (&; 12D).
di fl uor ophenet hoxy) - N- (2, 2- di net hoxyet hyl ) pr opanam de

in place of N Cycl ohexyl-N
X nmet hoxyet hyl ) - 3- (3-f | uor ophenet hoxy) pr opanam de

E
R R RGBS S350 3 plwerptingn-fever s
yhethalmninn a1y iphentiBeGyhpihhitaehidotnglagi ent of

acetonitrile in 0.2% aqueous tr uoroacetic acid).
Pure product-contai ni ng Hf racti gps were co trated
N\/\N/U\/\O
HO ""'/
an. | HCl
O

Step 1) (R)-N-(2,2-Dimethoxyethyl)butan-2-amine

Prepared by an analogous procedure to Example 2, Step i, using (R)-butan-2-amine in
place of cyclohexylamine.

1

HNMR (399.824 MHz, CDCl,) § 4.47 (td, J=5.6,0.8 Hz, 1H),3.39 (d, J=1.0 Hz, 6H)
2.79 -2.66 (m, 2H), 2.59 - 2.50 (m, 1H), 1.55 - 1.44 (m, 1H), 1.38-1.26 (m, 1H), 1.04
(dd, J=6.3, 0.9 Hz, 3H), 0.92 - 0.87 (m, 3H).

Step ii) 3-Phenethoxypropanoy! chloride



20

25

[ d as a white
in vacuo to afford the title coppoun
;olid. M5 (APClI+) 542 [MrH + 5 'H NMR (399. 825 Mz,

WEDBEDYS08s 8. 15 (d, J = 9.7 Hz, 1H), 6.98 (dd, BCEGB009/004859
8.7 Hz, 2H), 6.84 - 6.77 (m 2H), 6.74 - 6.65 (2121
2H), 3.75 - 3.64 (m 5H), 3.368- 3.51 (m 2H), 3.

- Hz
- 3.07 (m 2H), 2.84 (t, J = 6.1 Hz,
Y 3.12\] -6.1(Hz, oH), 1.84 - 1.76 (m 2H),

.65 (t
O)gzla@ﬂ:@hlzori%ea iS.@ﬁrmIz} tdhd DIME90.1 ndL.)30erk %dedd@eque]nﬁjaﬁy toa 'soqt61tion of 3-
ph%l%@)th%reocn}i%ﬁi{%?%ggz z)z[T(egﬂﬁy@]oaﬂys’&-m 0215126 i M RGBethane
: : e
(1600l a?]clbthe)tgi}cﬁi(r)gWﬁ@%ﬁ%ta%i%f’én?}%?%ﬁ}erfo IR T easno?vent was
ride ~ _ .

re hé?ehﬁag ngg@_tgaﬁ@pmb-pileteﬂgdx)/btﬂpéiétayrz gﬁ{égias&%%?me&% oil 5 w07 &)- The
marRIPYa§ s, ea?qalyo?’ou-s proce | ace of

I, using -bu aa' 2-am ngglgnszgr o 13) 8 4.47

o e g Do Tk o3 36 (43 =10 ke, BH,

Ste ti db(ld "I;‘ Sg%%’pmcl)ﬂ\g@@-dﬂn@hoxyeﬂlyWB -@Hkneﬂ{—&xypﬂepﬁéiﬁidg 3 44
(m 1H, 1.38 - 1.26 (m 1H), 1.04 20 (dd, J = 6.3,

0.9 Hz, 3H), 0.92 - 0.87 @m 3H). St I%/\D
3- Phenet hoxypr opapoy] shl A CL_I A o de
2008/ 075025 PCT/ GB2007/ Gb4859 A28~0Oxafyl c ride
(15.25 nL) and DVF 49. 1-n) were added sequentially
a solution of 3- phenef hoxypr opanoi c acid (16.92 g)

[ [ t hane
trahedron 1998, 54, 12151-60] in dlchlorpne
Triqty)ominey (060 mbevasadtle & Mo i oR (R A0

[ cuo
dim%gﬁ’gﬁ@}lgg@qngﬂgﬁéﬁggg Eﬁ%ﬁﬁ%&%ﬁrﬁewm @s n@_)lyeglhxt;é/\fnixmre
was@ioblel 16002, A soldfish of5 -ﬂi?én%{h'o%rpr\ggg’nogrf Ce}(l:ioh(rirgr(ef?! 1619t g%l[gt.ep ii] in
dichfc&)?ﬁaﬁi%le% (B0t L) wag 2ddedctivers naiies Byder nirddBR N WHE! Riition
was fé@ﬂ@fgté:j he mixture was stirred at ambient temperature for 18 h, then diluted with
water and extracted into dichloromethane (2 x 50 mL). The combined extracts were
washed with water, dried over sodium sulfate, filtered and concentrated in vacuo. The
residue was purified by flash chromatography on silica (eluting with 15 to 30, to 50% ethyl
acetate in iso-hexane) to afford the sub-titled compound as a colourless oil (1.020 g).

"H NMR (399.824 MHz, CDCL,) § 7.31 - 7.16 (m, 5H), 4.68 - 4.37 (m, 1H), 3.81 - 3.63
(m, 5H), 3.43 -3.13 (m, 8H), 2.90 - 2.84 (m, 2H), 2.73 - 2.62 (m, 2H), 1.65 - 1.39 (m,
2H), 1.18 - 1.14 (m, 3H), 0.88 - 0.81 (m, 3H).

Step iv) (R)-N-sec-ButyI-N—(Z-(Z-(8-hydroxy—2-0x0-1,2—dihydroquinolin—5-
yDethylamino)ethyl)-3 -phenethoxypropanamide hydrochloride

Prepared by an analogous procedure to Example 72, Step ii, using (R)-N-sec-butyl-N-(2,2-
dimethoxyethyl)-3-phenethoxypropanamide [Step iii] in place of N-cyclohexyl-N-(2,2-
dimethoxyethyl)-3-(3 -fluorophenethoxy)propanamide.

MS (APCI+) 480 [M+H]"
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I /O-n1lJ v 'O~ Triethylam ne (0.864 nL) was added
to a stirred solution of (R -N(2,2 10
wal2owshsozy et hyl ) but an-2-amine (1 g) [Step i] iPCT/GB2007/004859
di chl oronmet hane (10 nL) and the m xture was cooled to
0 C. A solution of 3-phenethoyypropanoyl chloride
(1.319 g) [Step ii] in dichloronethane (9.61 nL) was
added over 5 rri nut es under nitrogen When the addition
1 m@ gg)g { I t
H n’pgr at uﬁeﬁ or léamtsrghﬁgn di | ?tﬂ,el([j[E )?11% 2\%an?|e%d7m 6.93 (4,
J= éﬂtHadtPBd?»Qﬁt—é &ﬁ(uhlﬁﬂbﬁé’ﬂha%nis (2 XH)0.4M)3.38(e, 1H), 3.33 - 3.07

(m.o08lh 28t BERES. $77 ¢ 2 Rt e bZond e PR 16 (0,9 =

67\}&CBH) oTtre(t Teyigye 3ps purified by flash
chrorratography on silica (eluting with 15 to 30, to

50% et hyl acetate in iso-hexane) to afford the

Fx ok l.ed compound as a colourless oil (1.020 g). 1H
MSMM—E CbC13) 8 7.31 - 7.16 (m 5H), 4.68 -
Prefardd bf{ Bhaldgdus pBodtiures o BRamfle79 S¥lth afgprésﬁnate Ebuﬂsau{tﬁh of

SH), 2.90 - 2.84 (m 2H), 2.73 -
reagent C@mpoug@ﬁ rEepared as)the ir1ﬂuorqac@mte s;qh)werg pegfied @ s@ond time by

o) PR RGNS ing gt afigmpofacstapitle .2 saony o
acid)n Guiraprddugtichetaimih@ fractinns teyd Jordbipbenet cfmmfa@@ﬂﬁa’ﬁhﬂfto
ffq&g}ro Eeorl de ég Prepared by an anal ogous procedure to
ii, using (R -Nsec-butyl-N(2,2-
di met hoxyet hyl ) - 3- phenet hoxypropanam de [Step iii] in
pl ace of N-cyclohexyl-N-(2,2- dinethoxyethyl)-3 -(3
Exaripl¢@lophenet hoxy) pr opanani de. M5 (APClI +) 480 [ MrHL+

(R)%{g 9%%‘%5%9'8"% Cﬁg %ngy/_dcr)'gégiggEn %?ﬁ’etﬁly;la%no) et?}ngyygl%—(&

me(lﬂlz;l:l%%.il-%sﬁ?-g?l{eﬂethoiy%nﬁmZaﬁide Mmcﬁlﬂ?lﬁi]e 1I?—’I) 863.( g]B ]

3.07 (in, 6H), 2.81 (t, J —69 Hz 2H) 3 - 2.56
(in, 2H), 1.57 - 147(Hn 6.7 Hz,
3H), 0.86 (t, @ 3PN ~ 84

Prepared by analggéus proced res to Exanple 79, with
appropri ate"‘ﬂrbs itytion of reagents Conpounds
prepared as theHN | uor oacet ate salt purified a

second time by reerse phase HPLC (eluting with a

gradi ent of acetonrtrile in 0.2% aqueous
"H NMR (39912300 H2CCD;0D) § 8.36 (d, J = 9.7 Hz, 1H), 7.24 - 7.09 (m, 6H), 7.03 (d,

J=17.9 Hz, 1H), 6.82 (d,J = 9.7 Hz, 1H), 3.77 - 3.55 (m, 6H), 3.40 - 3.32 (m, 1H), 3.31 -
3.05 (m, 6H), 2.84 - 2.78 (m, 2H),2.76 - 2.67 (m, 1H),2.60 - 2.52 (m, 1H), 1.78 - 1.67
(m, 1H), 1.19 (d, 7= 6.7 Hz, 3H), 0.97 (d, J = 6.7 Hz, 3H), 0.83 (d, J = 6.7 Hz, 3H).

Example 81
N-Cycloheptyl-N-(2-(2-(8-hydroxy-2-oxe-1,2-dihydroquinolin-5-yl)ethylamino)ethyl)-

3-phenethoxypropanamide trifluoroacetate



10

to acid). Pure product-containing fractions were
conbi ned and concentrated in vacuo to afford the

w0 2aoB®73esrpounds. Exanpl e 80 PCT/GB2007/004859
(R -N-(2-(2-(8-Hydroxy-2-oxo0-1, 2-di hydroqui nol i n-5-yl)
et hylam no)ethyl )-N-(3- t5 130
nmet hyl but an- 2-yl ) - 3- phenet hoxypr opanam de
hydrochloride N 11 NO HO HN i HC '
(399.825 M#z, CD30OD) 5 8.36 (d, J = 9.
- 7.09 (m 6H), 7.03 (d,H J = 799 He,
= 9.7 Hz, 1H), .'SWN,J\QJ;B\,

H), 3.31- 3.05 6H), 2.84)- 2.78 ,
2.67 (m 1H) HO2, 2.52 ( , 1.78 - 1.6
1H), 1.19 (d, J BN Hz, 3 97 (d, 95 6.7 Hz,

3H). 0.83 (d. J = 6L 7 Hz, 3R—Exanple 81
N- Cycl ohept yl - N- (29 2- (8- hydr oxy- 2- oxo- 1, 2- di hydr oqui n

AN S R oo
: ? J > s eIk .81 1 . 1 L5= 3.

: = , . - 7. E’%?g \ 2-%tHg2H), 3.66
g’ %1%16‘%55’, 3@7 é';% ((H?DJS -ngZégﬁg HZ2 11—(])3—,?8?(213, ?H),:]B.Ijzog,hs £ g}; Hz, 2H),
82% J ?%%IZE %H) ’%’63 @:Js_ E@:sz E"%ﬂ ‘58(211--45 M3 d2Hy  aH)

3.12 (t, J =5.6 Hz, 2H), 5 2.82 (t, J = 6.8 Hz, 2H),
Engngﬁgf’ J =6.0 Hz, 2H), 1.80 - 1.43 (m 12H).
82

N-(R-R48 X - - di i nqlin-5-yl)eth
o) e S astez A oyl R i B n R N dsopropyl-3-
phw{gqxﬁb'f%@éﬂﬁ@Qatl‘iﬂuoroacetate

g O
X

HO I
TFA

HN

o)

'HNMR (399.825 MHz, CD;0D) § 8.16 (d, J=10.0 Hz, 1H), 7.25 - 7.10 (m, 5H), 7.04 -

6.95 (m, 2H), 6.68 (d, I = 9.7 Hz, 1H), 4.25 - 4.18 (m, 1H), 3.72 (t. J= 6.0 Hz, 2H), 3.67

(t, J=6.8 Hz, 2H), 3.51 (s, 2H), 3.22-3.19 (m, 4H),3.12 (t, I = 5.8 Hz, 2H), 2.83 (1, J =
6.7 Hz, 2H), 2.66 (t, 1 = 6.7 Hz, 2H), 1.17 (d, ] = 6.7 Hz, 6H),

Example 83

(R)-N-(Hexan-Z-yl)—N—(2-(2-(8-hydr0xy-2-oxo-1,2-dihydroquinolin-5-
yl)ethylamino)ethyl)-3-phenethoxypropanamide trifluoroacetate

TFA
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15

20

25

O HI \ Nomi™ NJtI~O HOHNI TFA 10 0 1H NWMR
(399.825 MHz, CD30OD) 6 8.16 (d, J = 10.0 Hz, 1H), 7.25
WO 20080C0¢3 5H), 7.04 - 6.95 (m 2H), 6.68 (d,POT/6B2007/004859
Hz, 1H),4.25-4.18(m 1H) 3.72 (t, J = 6.0 Hz,
2H), 3.67 (t, J = gé—% 351 (s 2H), 3.22 -
3.19 (m 4H), 3.12 (t , 2.83 (t, J =
6.7 Hz, 2H), 2.66 (t, J = 6 7 FE ZFD 1.17 (d, J =

1H%@?@25%“@W§ S5 g A D 1255 740 5 704 -

1i 193, igh68(d, I = 9.7 Hz, 110, 4.04 - 3.94 (m, 1H)372(tJ 6.1 Hz, 2H), 3.67

y)ethlamno et hyl )™~ 3- th
(, o4 P dacethe bS] Oh DO #e TR (o 1HD 20085G5oRSHED. 3.14 -

3.0 Eﬁﬁ%’g{ &94—853%215%12”@”%%3&7 %5 WéWl 37-

1146(11967&00 Ql"Ot,,J=67@8{z{ GH)J = 9.7 Hz, 4.04 - 3.94
, 3.72 (t, 6.1 Hz, 2H), 367 (t, J =6.1
Hz, 2H), 359-351(m1H) 3.46 - 3.38 (m 1H),

o 3.20 (m 4H), 3.14 - 3.09 (m 2H), 2.83 (t, J =
E&'@é@%, 2H), 2.73 - 2.56 (m 2H), 152Hz 146($n 2H)
N-(l—(B-'(S I—del‘oiﬂ-Z(dXD—1?2=|)hhy(ﬂ.r9(1u1(1blm15-y:l)e'thjélah‘hno)ét-@l)—N-neopentyl-3-

84
PheH-e(hZ’XQ’Q“{I@“MeoQW‘E’rSQW“lte2 di hydr oqui nol i n-5-yl ) et hy
| am no) et hyl ) - N- neopent y1- 3- phenet hoxypr nam de

trifluoroacetate O
N\/\N)J\/\

o | ﬁ)
HN TFA

O
IH NMR (399.825 MHz, CD;OD) 5 8.14 (d, T = 9.7 Hz, 1H), 7.24 - 7.07 (m, 5H), 7.03 -
6.95 (m, 2H), 6.69 (d, J = 10.0 Hz, 1H), 3.78 - 3.60 (m, 6H), 3.23 - 3.10 (m, SH), 2.80 (t,
T=6.9 Hz, 2H), 2.62 (t, J = 6.0 Hz, 2H), 0.99 - 0.92 (m, 9H).

Examples 85-87
Prepared by analogous procedures to Example 2. Suitably substituted

phenethoxypropanoic acids were prepared as described for 3-(4-
fluorophenethoxy)propanoic acid in W01997010227. Salt formation was achieved by
treatement of the free base with methanol and 2 M hydrogen chloride in diethyl ether.
After concentration in vacuo, the residue was crystallised from a mixture of ethyl acetate

and methanol.

Example 85
N-Cyclohexyl-3-(2,4-difluorophenethoxy)-N-(2-(2-(8-hydroxy-2-oxo-1,2-
dihydroquinolin-3-yl)ethylamino)ethyl)propanamide hydrochloride
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20

HO HN TFA 10 O 1H NWR (399. 825 MHz, CD30OD) 6 8.14 (d,
J =9.7 Hz, 1H), 7.24 - 7.07 (m 5H), 7.03 - 6.95 (m
WQ@RkHog/0&0e® (d, J = 10.0 Hz, 1 H), 3.78 - 3.60 PCTIGBBI/004859

3.23 - 3.10 (m 8H), 2.80 (t, J =6.9 Hz, 2H), 2.62

(t, J =6.0 H, 2H), 0.99 - 3292 (m 9H). 1s Exanpl es
85-87 Prepared by anal ogous procedures to Exanple 2.

Sui tably substituted phenethoxypropanoic acids were
prepared as described for 3-(4-

f I uor ophenet hoxy) propanpi ¢ acid in WO 19 527. Sal t
formati on was @ ie'ﬁﬁg/\tr,élit/emen of free base
wi t h et hanol 2 M hydr oden ¢hl &i d& il di et hyl

ether. 20 Af ongentrat | in vacuo, tHe residue
was crystallised frlbma m: e of ethyl acetate and
nmet hanol . Exanpl ey85 HCI
N- Cycl ohexyl - 3- (204-di f1 uor ophenet hoxy) - N- (2- (2- ( 8- hyd
roxy-2-oxo-1, 2- 25
'H MMk 329538 SdlHizn CB=9D) 61884 @nd ré)@Hhyl H)p 7 @panalv d8 Hz, 1H), 7.10

@ P42 TS Pl TOT A0 6957 658 b oeniboy & gD, 371

t, € 6.23Hz 216368 (1, IH6.6 ?Iz?fl—l% 8,554t1,F =/5.8 HZ QH}@.W 7338 (m, 4H),
d, J = 8.2 Hz, 159, 7.02°(d, J’= 7.9 H, 1H), 6.88" -
3.155.(t7?=(5n7 HgH3ED, 2.836t,J =36.8 617, aH1),1243 (t3] 76.0 Mz, 2H), £86-2.76 (m,

, 63t ) 7066 bg 2H), 3.55 (t, J = 5.8
237561 g3 sz Tope i 2% 17 07 (5 s ke,
2H), 2.83 (t, J = 6.7 Hz, 2H), 2.65 (1, J = 6.0 Hz,

oH). 1.85 - 1.76 (m 2H), 1.75 - 1.61 (m 3H), 1.53 -
Example 861y 5H). Exanpl e 86

-G RS Bkl 2] PRIGRSI RSt o:£ 356 4.4 8- P

roxy

dibgdhygirinelin-§oil)ethydamindéthyl) propanpaiide hy drochhrri de
hydr ochl ori de

0]
H\/\N/U\/\O F
HO F
whTh T
0]

'H NMR (399.825 MHz, CD;0D) § 8.42 (d, J= 9.7 Hz, 1H), 7.15 (d, J = 8.2 Hz, 1H), 7.09
-7.01 (m, 4H), 6.86 (d,J=9.7 Hz, 1H), 3.76 - 3.66 (m, 1H),3.72 (t, J = 6.1 Hz, 2H), 3.67
(t, J=6.7 Hz, 2H), 3.55 (t, ] = 5.7 Hz, 2H), 3.30 - 3.20 (m, 4H), 3.11 (t, J = 5.9 Hz, 2H),
2.90 (td, J = 6.6, 1.2 Hz, 2H), 2.65 (t, J = 6.2 Hz, 2H), 1.81 (d, ] = 13.1 Hz, 2H), 1.75 -
1.60 (m, 3H), 1.53 - 1.27 (m, 4H), 1.22 - 1.06 (m, 1H).

Example 87
N-Cyclohexyl-3-(3,4-difluorophenethoxy)-N-(2-(2-(8-hydroxy-2-oxo-1,2-
dihydroquinolin-5-yl)ethylaminoe)ethyl)propanamide hydrochloride
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15

20

O N~N ~/ \p/ F HOF HNHCI O"'H NWR (399.825

MHz, CD3OD) 5 8.42 (d, J = 9.7 Hz, 1H), 7.15 (d, J =
wW@2®s8Mz302dH), 7.09 - 7.01 (m 4H), 6.86 (d, JPEI/@BZ007/004859

Hz, 1H), 3.76 - 3.66 (m 1H), 3.72 (t, J = 6.1 Hz,

2H), 3.67 (t, J =6.7 Hz, 2 3 3.55 (t, J =5.7

2H), 3.30 - 3.20 (m 4H), 3.11°(t, J = 5.9 Hz, 2H), 15

2.90 (td, J =6.6, 1.2 Hz, 2H), 2.65 (t, J = 6.2 Hz

2H), 1.81 (d, J = 13.1 Hz, 2H), 1.75 - 1.60 (m 3H),

1.53 - 1.27 (m 4H), 1.2-1.%(mw le 87
N- Cycl ohexyl - 3- [ orQphgnet hoxy) - 2-(8-hyd
oy y uorphenetho 2-(8-hy

r oxy- 2- oxo-1, 2-
et hyl a) et hyl ) pr opanamni de

'~

di hydr oqui nq}d
2008/ 07502 CT/ GB2007/ 004859 133 O

hydr ochl ori de
F HNO HO HN 'H NVR399. 825 MHz,H@D3COD) S

8.42 (d, J = 9.7 kg, 1H), 7.17 - 7.02 (m 4H), 7.00 -

16.94&)@] | H, 6.85 (d, J = 9.5 Hz, 1H), 3.77 - 3.66

HINMR (399.82 5 MHe 1 CDIOB) 6812141, I 29{)7,1{%.121% 7,@13 i %%)Z(fn@.m)’ 7.00 -
. - . m

2 t, = Hh 7 Hz, 2

6. 58m. "y 530 §50. 5117, f 355 3°60 G T, 6,700 663 et 21, 3.65
(t,2H) 6.4 HH2H),13,.56)(1T 5. ; 311: - 71 2|

%0884 - Z? 6%2&5“( smjnlfgé%gkg 3! o%'%?rf]m’é%f)ﬂ%ﬂ%l EPJHZ» 2H),
2-8BL8" Podbare. b5 tnardgbls, ot Sdurery (g BIRTOME 1780 (m, 3H)
L§§U£g@p¥ spbstituted o phenethoxypropanoic acids ’

were prepared as described for 3-(4-

f 1 uor ophenet hoxy) propanoi c acid in W1997010227.

Examples 88-89

Prepared by analogous procedures to Example 72. Suitably substituted
phenethoxypropanoic acids were prepared as described for 3-(4-

fluorophenethoxy)propanoic acid in W01997010227.

Example 88
N-Cyclohexyl—3-(2,6-dif.lu0rophenethoxy)-N ~(2-(2~(8-hydroxy-2-o0x0-1,2-
dihydroquinolin-S—yl)ethylamino)ethyl)propanamide hydrochloride

F

o)
H
N\/\N/U\/\O
0 .
HN Hel
0

'HNMR (399.825 MHz, CD;0D) 5 8.51 (d, ] = 9.7 Hz, 1H), 7.25 - 7.17 (m, 2H), 7.09 (d,
J=7.9 Hz, 1H), 6.95 - 6.85 (m, 3H), 3.75 - 3.66 (m, 3H), 3.62 (t, J = 6.9 Hz, 2H), 3.56 (t,
J=5.8 Hz, 2H), 3.35 - 3.27 (m, 2H), 3.26 - 3.20 (m, 2H), 3.12 (t, J = 5.6 Hz, 2H), 2.91 (t,
7=6.9 Hz, 2H), 2.65 (t, ] = 6.0 Hz, 2H), 1.85 - 1.77 (m, 2H), 1.75 - 1.61 (m, 3H), 1.53 -
1.27 (m, 4H), 1.21 - 1.08 (m, 1H).

Example 89



Exanpl e 88
N- Cycl ohexyl - 3- (2, 6-di fl uor ophenet hoxy) - N- (2- ( 2- ( 8- hyd

WO Q00pAZ50eX0-1,2- s PCT/GB2007/004859
di hydr oqui nol i n-5-yl ) et hyl am no) et hyl ) pr opanam de
hydrochloride HOF HOF HN 4C T HA  O'HNWR
(399.825 MHz, CD30OD) 6 8.51 (3, J =9.7 Hz, 1H), 7.25
- 7.17 (m 2H), 7.09 (d, J =7.9 Hz, 1H), 6.95 - 6.85

et S SR S oy
S doaae g gy O

- 1.77 (m 2H), 1.75 - 1.61 (ny 3H), 1.F .27 (m
4H), 1.21 - 1.08 (m 1H*,(}.\/Ex\a | e \No2008025

N O F
- di f 1 uor gphenet hoxy) - N- ( 2- (2- (8- hyd
r oxy- 2- oxo-1,72-
di hydr oqui nol i nH¥=y#) et hyl ami_ro) et hyl ) pr ophani de
hydrochloride H~Q@" F N'"N'" OF HOHNHCO O'H
NVR (399.825 MHz, TD30OD) 6 8.43 (d, J = 9.7 Hz,

1 1H) ,
HINMR (399.825 MHZ,Q:M%D)[ &“'%._4% Zd,?% 9.;%2,, ‘?g?%@i?’(%? E—%I? %2,9 PH), 7.08

- 6,85 (m_ 2H), 3.
- 62%@,33_1%@ 6.933 0% (n.n2HNKE)76 33.64 (m, SHOS.§81 3.38)m, 2689330 - 3.20

2. s A ol .84 - 1.77
(S5 473 S AP 2 e WA A, 2.6 i D 1o 177 o,
2H), DB ¢ 59 Tid) 3EBXRSPL €598, 281), cp_zer_qm'y@g ppq.anal ogous
procedures to Exanple 75. Suitably subst’ituted

Examples 90-92
Prepared by analogous procedures to Example 75. Suitably substituted

phenethoxypropanoic acids were prepared as described for 3-(4-
fluorophenethoxy)propanoic acid in W01997010227.

Example 90
N—cyclohexyl-3—(2,4-diﬂu0rophenethoxy)-N—(Z-(2-(5-hydr0xy-3-oxo-3,4-dihydro~2H—
benzo[b][1,4] oxazin-8-yl)ethylamino)ethyl)propanamide trifluoroacetate

o F
H
N\/\NJ\/\O/\/Q/
HO 0 © F

HN

\”) TFA

O
"HNMR (299.947 MHz, CD;OD) 5 7.30 (m, 1H), 6.88 (m, 2H), 6.74 (d, J = 8.3 Hz, 1H),
6.51(d, J=8.3 Hz, 1H), 4.64 (s, 2H), 3.75 (m, 1H), 3.73 (t, J = 6.1 Hz, 2H), 3.66 (t, ] = 6.6
Hz, 2H), 3.54 (1, 7= 5.6 Hz, 2H), 3.18 (t, J = 7.0 Hz, 2H), 3.09 (t, J = 5.6 Hz, 2H), 2.92 (t, ]
=7.7Hz, 2H), 2.87 (t, J = 7.0 Hz, 2H), 2.66 (t, J = 6.1 Hz, 2H), 1.89 - 1.79 (m, 2H), 1.76 -
1.63 (m, 3H), 1.5 - 1.29 (m, 4H), 1.16 (m, 1H). .

Example 91
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phenet hoxypr opanoi c aci ds were prepared as descri bed

for 3-(4- fluorophenethoxy)propanoic acid in WD
wa293010227. Exanple 90 is PCT/GB2007/004859

N- cyci ohexyl - 3- (2, 4-di f| uor ophenet hoxy) - N- (2- (2- (5- hyd

r oxy- 3- oxo- 3, 4- di hydr o- 2H 5

benzo[ b] [ 1, 4] oxazi n- 8-yl ) et hVI am no) et hyl ) pr opanani de

trifluoroacetate OF HQC NOHOOF HNJ | TFA O'H

NVR (1299, 947 , CD3OD) S 7.3 1H), 6,88 ,
N—@ye;lgrl(u(xd', -3:‘3,4-%%0;@he!p&mxykl_‘lé%-(%%—hy@gog-@-op@: %%%?dro&H-

bergz-ogg‘l[{,iﬁ},oxﬁfi);séﬁ%&ﬁ%{gmgg{))egﬁ%l),ﬁgﬁﬁi,{zitqelﬁiﬂgﬁg&g%? 2H)

2H), 3.18 (t, J = 7.0 Hz, 2H) 53.09 (t, F6 Hz,
2H), 2.92 (t, J = 7.7 B, 2H . 2.87 (t, 7.0 Hz,
2H), 2.66 (t, " ™XY6. \ 8P 2H)

l 1
1.76 - 1.63 ( 1.55 - 1,29 (m 4H), 1.16 (m
I H). Exanpl HO9 008/ 075025 PCT/ GB2007/ 004859 135

[
1 WO
N- Cycl ohexyl - SJ—V\B.mﬁdi f | uorqphenet hoxy) - NTE2- ( 2- (5- hyd
r oxy- 3- oxo- 3, 4-di ydr o- 2H

benzo[ b] [ 1, 4] oxazih- 8-yl ) et hyl am no) et hyl ) pr opanam de

o S TR APy 6, AR DA 48R 4
mg,';a.s%&% J =6;.4giuz( 21—1), 421.64 (&éA{?)gmiméséﬁfmn, 5615)53158 33.46 (m, 81, 3.18
(&, 5278 k253 50048 173 AR 202 - g2 ADGB8E 1 T 7 65 B,
2H§-2§6€;§; 726N 12288, {88 -4.78 (&, 8rhize. 781 64 EmB3HS, 1. 55- £30 (m, 4H),
1.19 (m, 1H).

Example 92
N-Cyclohexyl-3-(2,3-difluorophenethoxy)-N-(2-(2-(5-hydroxy-3-0x0-3,4-dihydro-2H-
benzo[b][1,4]oxazin-8-yl)ethylamino)ethyl)propanamide trifluoroacetate

0
H
N\/\NJ\/\O/\/Q\F
HO o (j F
HN\ﬂ) TFA

0
'H NMR (299.947 MHz, CD;0D) & 7.08 (m, 3H), 6.74 (d, J = 8.5 Hz, 1H), 6.50 (d, = 8.5
Hz, 1H), 4.64 (s, 2H), 3.72 (m, 5H), 3.54 (t, ] = 5.6 Hz, 2H), 3.18 (t, ] = 7.3 Hz, 2H), 3.09
(t, 7= 5.6 Hz, 2H), 2.93 (m, 4H), 2.65 (¢, ] = 6.1 Hz, 2H), 1.88 - 1.79 (m, 2H), 1.76 - 1.62
(m, 3H), 1.54 - 1.29 (m, 4H), 1.15 (m, 1H).

Examples 93-96

Prepared by analogous procedures to Example 77, with appropriate substitution of

reagents.

Example 93
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20

2H), 2.66 (t, J =6.1 Hz, 2H), 1.88 - 1.79 (m 2H),

1.76 - 1.64 (m 3H), 1.55- 1.30 (m 4H, 1.19 (m 1
woR008AG0EXanpl e 92 PCT/GB2007/004859

N- Cycl ohexyl - 3- (2, 3-di f1 uor ophenet hoxy) - N- (2- (2- (5- hyd

r oxy- 3- oxo- 3, 4- di hydr o- 2H

benzo[ b] [ 1, 4] oxazi n- S—yI ) et h)9l am no) et hyl ) pr opanam de

trifluoroacetate O OF HOj?~~ HNMJ TFA "H NMR

3- (é—lz%%?(l Be%ﬁxyﬁ-cﬂhﬁ@xy&l’%é a;&; E?i% %,_7 & ot ﬁsl dlEY_‘? o-2H-

o[, ) L
be 2 Ogﬂ I[_Ktﬁlloyzifbiﬁl 83?())§9tﬁy((zlgrflne§)eﬂlyg);ﬁotgnarﬂigk ,trlguélgba(@%atei "
2.65 (t, J =6.1 H, 2H), 1.885 1.79 (m 1,76 -

1.62 (m 3H), 1.54 - 1H§H 4H) 1 15 1H) .
Exanpl es 93-96 prgcedures to
Exanmpl e 77, WI ropr|at ubstltut|on ()]

r eagent s. 9D WD 2oo 5025 PCT/ GB2007/ 004859
136 \B) TFA

3-(2-Chl oropheneth xy) - N-cycl ohexyl - N- (2- (2- (5- hydr oxy
- 3- 0x0- 3, 4-di hydro 2H benzo [b] [1,4]

IHt ri :(uor' oacﬂedgaz?e ~* %%%,%P.?Q%Tﬁ),ﬁ% ()d’ ﬁ'lz:ﬁj %Z 1H),

6.47 m,wm.g f&g 353,54.43/14@, 2H:p@omyl(n5 11{5)336).7% gn, J ﬁkﬁ(ﬁ HE, Zélg)é(srl_ﬂg (t,J=6.9
Hz,%i%)’ 3%‘1 & J(LSS 6%2&@%7122@“1‘ f%’q)Hz FH) 3. é@ (t, §=5.6Hg, 34, 2.97 (¢, J
~629'1)Iz 23{)61 8@"@ J«Lmﬁz%lg'é 64%%% 803, QH) vl p: g@ﬁzw 1.72 -

3.06 (t,
1629;1, 312) 9749({1261(111 4H), 1.19 - 1.07 (m, 11D).

Example 94
3-(4-Chlorophenethoxy)-N-cyclohexyl-N-(2-(2-(5-hydroxy-3-0x0-3,4-dihydro-2H-

benzo[b][1,4]oxazin-8-yl)ethylamino)ethyl)propanamide trifluoroacetate
TFA

"H NMR (399.825 MHz, CD;0D) § 7.25 - 7.16 (m, 4H), 6.71 (d, J = 8.5 Hz, 1H), 6.47 (d,
J=8.5 Hz, 1H), 4.61 (s, 2H), 3.72 (m, 1H), 3.68 (¢, J = 6.0 Hz, 2H), 3.64 (t, ] = 6.5 Hz,
2H), 3.50 (t, T= 5.6 Hz, 2H), 3.14 (t, ="7.0 Hz, 2H), 3.04 (t, ] = 5.6 Hz, 2H), 2.88 (t, J =
7.4 Hz, 2H), 2.80 (t, ] = 6.5 Hz, 2H), 2.62 (t, J = 6.0 Hz, 2H), 1.84 - 1.77 (m, 2H), 1.71 -
1.61 (m, 3H), 1.48 - 1.28 (m, 4H), 1.19 - 1.06 (m, 1H).

Example 95
N-Cycloheptyl-N-(2-(2-(5-hydroxy-3-oxo-3,4-dihydro-2H-benzo[b][1,4] oxazin-8-
yDethylamino)ethyl)-3-phenethoxypropanamide trifluoroacetate
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= 6.9 Hz, 2H), 2.89 (t, J = 7.2 Hz, 2H), 2.64 (t, J =
6.0 Hz, 2H), 1.84 - 1.76 (m 2H), 1.72 - 1.61 (m 3H),
wa2008/075025 26 (m 4H), 1.19 - 1.07 (m 1H). to BXEGBR@7/004859
94
3- (4- Cnl or ophenet hoxy) - N- cyc]| c}hexyl N- (2- (2-(5-hydroxy
- 3- 0x0- 3, 4-di hydr o- 2H benzd
[ 1, 4] oxazi n- 8-yl ) et hyl am no) et hyI ) pr opanani de
trifluoroacetate OCI ,~ N~NJ v OHO JC OHN1? TFA
O 'H NMR (399.825 MHz, CP3OD) ® 7.25 - 7m 4H)
6.71 (d, J = 8.5 , 6. 47 J(d 15.J 5 Hz,
1H), 4.61 (s, (WK\W = 6.0 Hz,

2H), 3.64 (t, ,
2H) | 3.50(t, J28. 317.0Hz,2H)r 04(1, 956
Hz, 2H) , 2. 88(t , J Hz, 2 80 (t. J'EAG. 5

oH), 2.62 (t, J = 8.0 Hz, 2H), 1.84 - 1.77 (m 2H),
1.71 - 1.61 (m 3H), 1.48 - 1.28 (m 4H), 1.19 - 1.06

'H (NWR 1899. S ZOMEKATD; 009 726 7 12 (m, 5H), 6.72 (d 7=28.0 Hz, 1H), 6.49 (d,

J%Z%%{ B R orsa S S0t T8, 3782 Y an, AY556:5%6

h t h
HEAT TR0t 3388 7058 R Cadood bodase iy 2

26M(OJHC5 DHANHEA 800 L ivR12BBO. 825 MHz, CD3CD) 6 7. 26
- 7.12 (m 5H), 6.72 (d, J = 8.0 Hz, 1H), 6.49 (d, J
= 8.4 Hz, 1H), 4.62 (s, 2H), 3.91 - 3.82 (m 1H), 3.72

169 (M 4H), 350-346(m 2H) , 317-312(m
10 - 3.07 (m 2H), 2.92 - 2.87 2 2.85 -
N-@y@thWI-EH)Z (25(5’111)614"0@-3 -0X0=3,4-dihyidro-2 enz_p[ i1, 4]oxazin-8-

sORE b S Briin 2 Mg thosyiprapayapnige riginyepestas

benzo[ b] [ 1, 4] oxazi n- 8- N7
H
N\/\N/U\/\o/\/(;)
HO o)
HN\”) TFA

' NMR (399.825 MHz, CD;0D) 5 8.68 - 8.65 (m, 1H), 8.36 - 8.31 (m, 1H), 7.86 - 7.82
(m, 1H),7.78 - 7.73 (m, 1H), 6.71 (d, T =8.5 Hz, 1H), 6.46 (d, T = 8.1 Hz, 1H), 4.60 (s,
2H), 3.85 (t, J = 5.8 Hz, 2H), 3.83 - 3.75 (m, 1H), 3.71 (t, J=6.0 Hz, 2H), 3.50 (t, ] = 6.0
Hz, 2H), 3.23 (t, J = 6.0 Hz, 2H), 3.18 (t, J = 7.2 Hz, 2H), 3.12 (t, I = 6.0 Hz, 2H), 2.90 (t, J
=7.0 Hz, 2H), 2.67 (t, = 6.2 Hz, 2H), 1.80 - 1.42 (m, 12H).

Examples 97-100

Prepared by analogous procedures to Example 79, using 8-(2-aminoethyl)-5-hydroxy-2H-
benzo[b][1,4]oxazin-3(4H)-one hydrochloride [Example 23, Step vii] in place of 5-(2-
aminoethyl)-8-hydroxyquinolin-2(1H)-one hydrochloride. Further substitution of reagents

was made as appropriate. Purification of the title compounds was achieved by a single
reverse phase HPLC purification (eluting with a gradient of acetonitrile in 0.2% aqueous
trifluoroacetic acid). Pure product-containing fractions were combined and concentrated to

afford the title compounds as white solids.
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yl) et hyl am no) et hyl )-3-(2-(pyridin-2-yl)ethoxy) propana
mde trifluoroacetate NN HO HNY TFA jg~~9 to O 'H NWR
W@ 398/0&d25 MHz, CD30OD) 8 8.68 - 8.65 (m 1H), 8PGBGB2007/004859
8.31 (m 1H), 7.86 - 7.82 (m 111), 7.78 - 7.73 (m |
H, 6.71 (d, J = 8.5 Hz, 6.46 (d, J = 8.1 Hz, |
R, 4.60 (s, 2H), 3.85 (t 158-58I—|z 2H), 3.83 -
3.7 (m 1H), 3.71 (t, J 6.0 Hz, 2H), 3.50 (t, J
6.0 Hz, 2H), 3.23 (t, J 6.0 Hz, 2H), 3.18 (t, J
7.2 Hz, 2H), 3.12 (t, J = 6.0 Hz, 2H), 2.90 (t, J 15 =
Igz,ZH) 2.67 (t, J =6.2 Hz, 2H), 1.80 - 1.42 (m
——i%%——' Exanpl es 97-100 Prepared by anal ogous
N-(P(2¢ Bdydrexy-8-oxo 3 pidéhy B p-21-begzo[b] [1,4] oxazin-8- ‘

)i BpR PR T sideat e e Bovpap e neide dutpesanspinte

23, Step vii] in place of 5- (220

ani noet hyl ) - 8- hydr oxyqanoI in-g
Furt her substitu ]
appropriate. P cation of jthe ti tI e corrpounds was
achi eved by 1 ShvIg revers)\phase HPLC1pur| fication
(eluting with aggradi ent of acetonitrile iM 0. 2%
aqueous trifluorogcetic acid). Pure

pr oduct - cont ai ni ngofracti ons were conbi ned and
concentrated to afford the title _conpounds as

'H NMR 399.836 MBesCB78D2 § 7RST b7 pHd4889(d, 362 E%ah%) &-48 (d,
J=?? ﬁ‘f!l@%pﬁ%fﬁﬂ% Q9% 3¢ PXQ5, 3114y, 3 1YY 83 gl BEnZkOk, 1= 5.6
Hzggﬁ)esh?:(am:rm BLOYH), 37 (301046 6ByHLz, 31}_1)@&93%12*35/7;% Hgﬁ)}wié 82,7
e tr] ugr oacet a
= 6(83d9, 452 Rkt / C é}%)z gH)z 1% Cd? %7%%6%5 6.71 (d, J
= 8.2 H, 1H) 6.48 (d, = 8.2 H, 4.61 (s,

oH), 4.25 - 4.13 (m 1H), 372- 363(m 4H), 3.48
ExdmpleD8= 5.6 Hz, 2H), 3.14 (t, J = 7.2 Hz, 2H), 3.07

RS dgo;&-s?%s B, j)enz(ggg%oxaﬁ 52,82

yl)étﬁylaﬁnmo)@tl?ylm (3Qﬁ'):thylbutan-2-yl)-3—phenethoxypr0panam1de

trifluoroacetate
SO
N~ N /U\/\ o
H O O \l)’,ll, 'y
HN \n)

O
'H NMR (399.825 MHz, CD;0OD) § 7.26 - 7.11 (m, 5H), 6.72 (d,1=8.5 Hz, 1H), 6.48 (4,
J=82Hz, 1H), 4.61 (d, J = 1.0 Hz, 2H), 3.72 - 3.54 (m, 6H), 3.36 - 2.99 (m, SH), 2.89 (t,
=72 Hz, 2H), 2.82 (t, = 6.9 Hz, 2H), 2.74 - 2.65 (m, 1H), 2.59 - 2.50 (m, 1H), 1.76 -
1.65 (m, 1H), 1.17 (d, J= 6.7 Hz, 3H), 0.96 (d, ] = 6.7 Hz, 3H), 0.83 (d, J = 6.7 Hz, 3H).

bchl ori de.

Example 99
N-Cyclopentyl-N-(2-(2-(5-hydroxy-3-o0xo0-3,4-dihydro-2H-benzo[b][1,4]oxazin-§-
yl)ethylamino)ethyl)-3-phenethoxypropanamide trifluoroacetate
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10 Exanpl e 98
(R -N-(2-(2-(5-Hydroxy-3-o0xo0-3, 4-di hydro- 2H benzo [ b]

WO 2908j0730282i n- 8- PCT/GB2007/004859
y1) et hyl am no) et hyl ) - N- ( 3- net hyl but an- 2-yl ) - 3- phenet ho
xypropanam de trifl uoroacet ?k/ﬁzo [ NN)OJ I HO O
TFA HN 15 0 'H NWR (399. 825 CD30D) 8 7.26 - 7.11
(m SH), 6.72 (d, J = 8.5 Hz, 648(d J =8.2
Hz, 1H), 4.61 (d, J = 1.0 Hz, 2H) 372-354(m

6H) , 336-299(mSH)H289 2H,

2.82 (t, J = 6.9 4, \(J m 29'

2.50 (m 1H), 1. 1765 N1H) 1017 J =67
~ J=6.7

d =
Hz, 3H), 0.9¢d 6.7 , 0.83 (d, =
Hz, 3H). 20 Ex 0 TFA
N- Cycl opent yl - 2- (5- hydroxy- 3- oxo- 3, 4-di hydr o- 2H

benzo[ b] [1, 4] oxazicn- 8-
){\H%/Ieth | am no) et hyl ) - 3- phenet hoxypr opanani de
'H Rl(a 9.83% dMH, @DADD(B)’BQGYSQZF@P 8%2@@3/;0@@5}92 @96 48 (d,

7 n@ !Hzcggé)%l(s(lv Oig"f'\m 17£1§9A3 7%- 363 (a, 4H),35073 45 (m,
2Hbjza 17&3 03 @m48;r%;()dz 89 (Jt F= 8/ ZHE@{)‘&’?% ‘}4‘3617% %%B_DZ’ 66 (jf = 6.1

HZ(%H) 1.91 - 1.80 (m, 2H), 176 156(m, 4H), 1.47 - 1.38 (m, 2H).

Example 100
N-(2-(2-(5-Hydroxy—3-oxo-3,4-dihydro-2H-benzo {b][1,4]0xazin-8-
ylethylamino)ethyl)-N. -neopentyl-3-phenethoxypropanamide trifluoroacetate

I D

1

HNMR (399.825 MHz, CD;0D) 8 7.28 - 7.11 (m, SH), 6.73 - 6.69 (m, 1H), 6.51 - 6.46
(m, 1H), 4.61 - 4.52 (m, 2H), 3.84 - 3.43 (m, 6H),3.22 - 3.19 (m, 2H), 3.13 - 3.02 (m,
4H), 2.90 - 2.77 (m, 4H), 2.64 - 2.45 (m, 2H), 0.97 - 0.87 (m, 9H).

Example 101
3-(3-Chlor0phenethoxy)-N—(Z-(diethylamino)ethyl)—N-(Z-(2-(5-hydroxy-3-ox0-3,4-
dihydro-2H-benzo[b][1,4] oxazin-8-yl)ethylamino) ethyl)propanamide

bis(trifluoroacetate)
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25

.7 Hz, 2H),
2H), 3.17 - 3.05 (m 4H), 2.89 (t, J 7 :
2%2 (t, J =7.7 Hz, 2H), 2.66 (t, J 6.1 5 Hz, 2%/004859
wQa2®%/07502580 (m 2H), 1.76 - 1.56 (m 4H), 1.4FCF/GB2
2H). Exanple 100 _

(I\I-m( 2- I(_|)2 (5- Hydr oxy- 3- oxo- 3, 4-1gbhydr 0- 2H-benzo [ b]

1, 4] oxazi n- 8- .

g/l )e% hyl am no) et hyl ) - N- neopent yl - 3- phenet hoxypr opanam

S O LRI ARERI RS B0 Wil TR Py N oty hprenamide

1H), 6.51 - 6.46 (m 1H), 4.61 - 4.52 (m
gH§39 g.m84 |-_I)?,.43 in, 6H], 3.2m 2H), 3.13 -
3.02 (m 4H), 2.9 K], 64-- 2.45 (m
2H), 0.97 - 0.87 (m 9H). 15 Exanple 101 N (o
3- (3- Chl or ophenet hoxy) - Ny (2- (di et hyl am no) et hyl ) - N- (2-
(2-(5- hydr oxy- 3- oxo- 3, 4- Ngﬂ2 hydr o- 2H benzol b]
1, 4] oxazi n- 8-yl ) et hyl am n0) et hyl ) pr opanam de
Tr@ug(qamtfq agit OldomE ptvey adde@to Nsdlution o -%H}Q—oéﬂ%ého’;%_g_(z_
NEt TF 2008/ 075025 PCT/ GB200//70
(diglth%%llrlﬁ?ol':)e&lyﬁ-N%,\ﬁ%imet oxyethyl)propanamide (0.86 g) [W(|)200|;/'|f)%72133] in
; . - (di j t h o
oGat Iyl opanE g SO s i 1 o Sncetickied i Vacuo and
therpsidienl yalbew iod veasiredigsbiverii) divhoradetiond @ Bmss kil 00 95 0
solgtid3- chl or ophenet hoxy) - N- ( 2-

MS (APCI+) 369 [M+HT"

Step ii) 3-(3 —Chlorophenethoxy)-N—(2-(diethylamino)ethyl)-N-(2-(2-(5 -hydroxy-3-ox0-3,4-
dihydro-2H-benzo[b][1 ,4]oxazin-8-yl)ethylamino)ethyl)propanamide bis(trifluoroacetate)

8-(2-Aminoethyl)-5-hydroxy-2H—benzo[b][ 1,4]oxazin-3(4H)-one hydrochloride (0.122 ¢)
[Example 23, Step vii] and sodium bicarbonate (0.042 g) were combined in NMP (2 mL)
and water (0.2 mL) and the mixture stirred for 20 minutes. 3-(3 -Chlorophenethoxy)-N-(2-
(diethylamino)ethyl)—N-(2—oxoethyl)propanamide (0.5 M in dichloromethane; 1 mL) [Step
i} was added and stirring continued for a further 20 minutes, prior to addition of sodium
triacetoxyborohydride (0.159 g)- The mixture was stirred for 17 h, then diluted with
saturated aqueous sodium bicarbonate solution (2 mL) and dichloromethane (5 mL). The
mixture was separated using a 12 mI Biotage phase separation cartridge and the organic
phase concentrated in vacuo. The residue was purified using reverse phase HPLC (eluting
with a 10-30% gradient of acetonitrile in 0.2% aqueous trifluoroacetic acid). Pure product-
containing fractions were combined and concentrated in vacuo to afford the title compound
as a white solid (26 mg).

MS (APCI+) 561 [M-+H]"

'HNMR (399.825 MHz, CD;0D) § 7.27 - 7.10 (m, 4H), 7.25-7.11 (m, 4H), 6.73 - 6.69
(m, 1H), 6.50 - 6.46 (m, 1H), 4.59 (d, J=18.5 Hz, 2H), 3.77 - 3.63 (m, 8H),3.26-3.14
(m, 6H),2.94 - 2.87 (m, 2H), 2.86 - 2.80 (m, 2H), 2.65 - 2.59 (m, 2H), 1.32 - 1.26 (m,
6H).
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(di et hyl am no) et hyl ) - N- (2, 2-di met hoxyet hyl ) pr opanam de
(0.86 g) [W2007027133] in 5 dichloronethane (10 nli).
wab@ssaioet i on was stirred for 1 h, then concenP@EHGBA0T/004859
vacuo and the residual yellow oil was redissolved in
di chl oronmet hane (4.2 nL) to A e a-0.5M solution.
M5 (APCI +) 369 [ MrH + 10 Steg
3- (3- Chl or ophenet hoxy) - N- ( 2- (di et hyl am no) et hyl ) - N- ( 2-
(2-(5- hydr oxy- 3- oxo- 3, 4- di hydr o- 2H benzo[ b]
[ 1, 4] oxazi n- 8-yl ) et hyl am no) et hyl ) pr opanam de
mmﬁlbrllm uor oacet at e)
3 ;33 &ﬁ noet hyl ) - 5- ha/dr oxy- 2H benzo[ b] [ 1, 4] oxazi n- 3( 4H
B APPSR N2~ (i viamigo)e Eh A2 28 hy B -2 kb1,

AR S IR Srondiery s s Grtverosesthiad

for 20 mnutes. 3- (3 Chl orophenet hoxy) - N-

for a%f/ﬁher 20 m nut es, S?i or to

triaceto&VPorohydrlde (O 159 q).
The m xture wasHigli Pred for 14gd, then dl%-H;Ied Wi th
sat ur at ed aqueous [sodi um bi car bohat e sol Ut on (2 m)
and di chl oronet hake (5 nl). The 20 m xture was

Pr%} rated using a 12.m Biota hase separati on
CBY fenzloge HRFOGFgEA kX s b lo 488 5t (Peanaidoethyl)-8-

hy&x@&}ckgnn&iﬁlez(ﬂ?ﬁlcﬂb' %P;m%hﬁﬂﬁ% .f ﬁ?egglé'égﬁ f{ﬁggg(ifl (§§$ﬁpﬂl%’e of 8-

HPLC é‘xyl utin
(2-apinype datrh gy{ZH-b&nzo[’b@[alg:éﬂbvaImEMG])}onE’lhB/&ro@ﬁl@ﬁH& b1 Step ii.

M€ Al tions were conbined and concentrated in
%@?5?9{1{4’ the title compound as a white solid

'H (NMR 1(599. 8 25MYE, 3998
oS S P, TS
7.08 -p33 (5, H). 666, 976H5dH) 5816 3(63 (ml H§H), 3.269 3(1:17(m1 12H),
5 7 3 6 - 3. 14
28239 269?%%5%3273%9-72@%%@1@? 355 O 5 65
2.59 (m 2H), 1.32 - 1.26 (m 6H). WO 2008/ 075025

7/ 9 141 Exanple 102
BI@%%M& hoxy) - N- ( 2- (di et hyl ani no) et hyl ) - N- ( 2-

(2- (8- hydroxy-2-oxo-1, 2-
dlhydrqu|noI|n 5-yl ) et hyl am no) et hyl ) pr opanam de
d i igedatAVIB)prid @ tion Jt

addi ti on of H&odIY

Cell preparation
H292 cells were grown in 225c¢m? flasks incubator at 37°C, 5% CO, in RPMI medium
containing, 10% (v/v) FBS (foetal bovine serum) and 2 mM L-glutamine.

Experimental Method

Adherent H292 cells were removed from tissue culture flasks by treatment with
Accutase™ cell detachment solution for 15 minutes. Flasks were incubated for 15 minutes
in a humidified incubator at 37°C, 5% CO,. Detached cells were re-suspended in RPMI

media (containing 10% (v/v) FBS and 2 mM L-glutamine) at 1-x 10° cells per mL. 10000

cells in 100 uL were added to each well of a tissue-culture-treated 96-well plate and the
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N' O\ C HOHN NEt2 2TFA 5 O Prepared by an
anal ogous procedure to Exanple 101, using
w®2q0R/0amhoet hyl ) - 8- hydr oxyqui nol i n- 2( 1H) - onePCT/GB2007/004859
hydrochloride [J. Med. Chem 1985, 28, 1803] in place
of 8-
(2-am noet hyl') - 5- hydr oxy- 2H-1k§gnzo[ b] [ 1, 4] oxazi n- 3(4H) -
one hydrochloride in Step [ | I\/IS (APCI +) 559 [I\/H—|] +
10 1H NVR (399. 825 Mz,
cellg ipcyhated :ppzﬂtrmg}lt aa humld@@eck lmsubﬁ‘.q)r at 3?°Cb%% Cé29 § he mllture media

Wa%lt%%oved §ncl %eq](s Wers v iv?'s_Bed tWéce \'ﬁ_ll)ﬂz %‘8’0 8& assgy &u%x( %e'ﬁ?aﬁed(swth 50
uL absaybuffep(IPBSE solaﬂ"ﬁn cohtadRing 18mR® HEPESOSH 7.4 Bh&s ose).
ASSAYS 15 Adrener is 2 nedi ated cAMP production [
Celly wprastedat rbi2@2ernpdrhsranter 80 guiowins afterdacinAmkl 249 sof rolipram
' bat t 37C, 5% CO2 dj. 0 .
(12 B a1 259 Dulencopmising oavefv BTy Sembyidahgagadded.
Ceﬂ'g\'qwlereghéﬂbﬁfw Rith roﬁiﬂfé% Fraptghu®Ehhqdyiidh ﬁfn%pc&st 'E'él%ﬁounds were

I's were removed fromtissue culture flasks
addeld@ad thengellaintelre 1nm¢bamda®e Pngeltes aebamienmperagiond. uthefinal rolipram

15 mi nut es. ed for 15 mn
consghiraliog Hh A0 WS S A AL VORKS CompeB O h A VY
dinfehy I uRHGid TSR hs ooy it yind SOBHALA Wadflif once
withl100100G8ay oefelr and repld@ihg witke 6@ phdgesibbffere dthe cel Inilontofayar was

tissu e-treated 96-wel| plate and the WO
fro%baéfggiggtlfﬁgé Ve 142 cells incubat ed

overnight in a hum di fied incubator at 37C, 5% CQ2.
The culture media was renoved and cells were washed
B Paletecggay buffer and replaced wth 50 L

L L fﬁh@ﬁ%ﬁgf&n‘%{%&% PGP Phiet ST B wes

detb@hiREd asibh gsmﬁlﬁscx%@nw Meth6golasy. EThaMpb AR ckil Phated wad tha®fed for 20
rolipram S&hah@ mM made up in assay buffer containing

mnzutas’/er( a/pla)e tther Buppled thed:s)l lysats watdesferieditd 8 Spevadl white
pla{qnc b;?lle gg %FE%[H%@SE Pﬂwfc]%tectlon [)nea gtp(rees-m%fl ated w1th%1ot1ny1ated

cAMP, was added to each well and the plate incubated at room temperature for 10 hours in

the dark. The AlphaScreenTM signal was measured using an EnVision spectrophotometer
(Perkin-Elmer Inc.) with the recommended manufacturer’s settings. ¢cAMP concentrations
were determined by reference to a calibration curve determined in the same experiment
using standard cAMP concentrations. Concentration response curves for agonists were
constructed and data was fitted to a four parameter logistic equation to determine both the
PECso and Intrinsic Activity. Intrinsic Activity was expressed as a fraction relative to the
maximum activity determined for formoterol in each experiment. Results for compounds

of the invention are to be found in Table 1.
Selectivity Assays

Adrenergic o 1D
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added and the cells were incubated for 60 m nutes at
roomtenperature. The final rolipram concentration in

wo b@sas®ay was 300 M and final vehicl e concentPEL/GBR07/004859
was 1.6% (v/v) dinethylsul phoxide. The reaction was
st opped by renoving super nat%rts, washi ng once 10 with
100 L assay buffer and repl alc ng wwth 50 pL lysis
buffer. The cell nonol ayer was frozen at -80C for 30

MMH ni ght). Al phaScreenTM cAMP det ecti on

SERYLA ion of cAMP (cyclic adenosine

MeHRRARE QeRIGkBirell Rrohd k&l dmbrySait &idiRS 243 (AEKODS) &f i
eusi ng Al phlzitecrrgen'lqM net hodlg}%l'yo{gy. 'll'he§fro§en ceﬂ p?gi{%ressmg

recoyabinghidwachnf olp 1REEptari Abesswar diuisdan é sstyakefifert(hemM BEPES,

th | | t t f. dt 9§- wel |
mfiEpPTA BFLEE) to peb e SRR sebt AR tfe ef Pt il Bevapon
windleadsetRedr At ad Widilull Peéify baddeg;, CAVP, was added
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i SRR (P08 (REAATS) PSO% R BN et
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B4, PSPRCSS. LU0 STBLyone il 293 (FGOR)
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fromamdeareth ushgtPagkaré plate seabers ihdMidoSeiieOyS& nLirvas adided to each
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protacehl concentration) were .

Total specific binding (Bg) was determined by subtracting the mean NSB from the mean
maximum binding. NSB values were also subtracted from values from all other wells.
These data were expressed as percent of By. Compound concentration-effect curves
(inhibition of [*H]-prazosin binding) were determined using serial dilutions typically in the
range 0.1 nM to 10 uM. Data was fitted to a four parameter logistic equation to determine
the compound potency, which was expressed as pIC50 (negative log molar concentration

inducing 50% inhibition of [*H]-prazosin binding). Results are shown in Table 1 below.
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Buf fer; defining maxi mum binding) or 10L BMy7378 (10
M final concentration; defi nll gg non-speci fic binding
(NSB)). Menbranes were then added to achieve a final
vol une of 100 PL. The plates were incubated for 2
hours, gt room tenperature and then filtered onto PEI
M&%ﬁ@ﬁ&s GF/B filter plates, pre-soaked for 1 hour in
Assay Buffer, using a 96-well plate Tontec cell
harvester. Five washes with 250 [iL wash buffer (50nM

Meﬁ%?%%Pr%%t%%TA pH 7.4) were perforned at 4C to
radi oactivity. The plates were dried :
Mehibesmes eahtaihing feembiﬁdﬁfhﬂlﬁ&hfadt@b@c Ragk aé&pﬂir@t’veyfe obtained from
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bi ndi ng (Bo) was determ ned by subtracting the nean
NSB from the nean maxi mum bi ndi ng. NSB val ues were
Experafertdl sy €d fromvalues fromall other wells. 25
‘These data were expressed as percent of BO Conpound
Asqynvert peafqrmﬁd éf Uelmtttomer $éswdll poty priopylene plates. 10 pL [‘251]

TodapyaoBRGIOL b Ty IR S 1 0 {45 S RAUABA i Final
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50% i nhibition of [3H -prazosin binding). Results are
DMHihApsay Fatdtes; delipansomaxigom/igndingBpotpl Sropranolol (10 uM final

coxggryr ﬂ oggf{nq 4§ggt?s eg%cbé%cfx Q@ %ﬁ ), I\/Enbr‘?egﬁ u%:fldded to

—

epar “at | S
achielfcer i IVGluhﬁidi‘ 100nde eﬂhqﬂﬁes/\ﬁéﬁ% 1ﬁ&11b'ateﬂ&ﬂr 2 hews afroom
Euroscreen. These were diluted in Assay Buffer (50nM

tenersige ammeeﬁﬂr&redl%ﬁﬁﬁl F\%?@d GE/Blﬁh@rg?éataWﬁe S?ﬂlﬂed’ fop)l hour in
Asgag ].ﬂfffé\f' lgsfhga %-% g)cfﬁg %?Hltterc%teil%grv%fstepefgr %glf?es w1ﬁ1 250 pL wash

buﬁms@ﬁMHEPEsL ngM ERmey, il mnmNambHomwepeq&ﬁ’ySﬁnmtwc to
performed in U bqottoned 96-wel | pol ypropyl ene plates
remqye unbquynsh tpdioagtialye s platerawers dried tirpeenis frioppunderneath using

Pa&{gﬂﬂﬁgtte Qettl&%r&)nd %@ro%%mlr (f{SOtuiS)twaCs %&Wb ag:ﬂ' g&?éllf 'T'ille plates were

sealed (TopSeal A) and filter-bound radioactivity was measured with a scintillation counter

(TopCount, Packard BioScience) using a 3-minute counting protocol.

Total specific binding (Bo) was determined by subtracting the mean NSB from the mean
maximum binding. NSB values were also subtracted from values from all other wells.
These data were expressed as percent of By. Compound concentration-effect curves
(inhibition of [***1]-Todocyanopindolol binding) were determined using serial dilutions
typically in the range 0.1 nM to 10 pM. Data was fitted to a four parameter logistic

equation to determine the compound potency, which was expressed as pICsp (negative log
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concentration) were added to each test well. For each
assay plate 8 replicates were obtained for

wQ 1@8h7soeddocyanopi ndol ol binding in the presePCEGBR00L004859
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4 Thiien welst.es, pre-soaked for 1 hour in Assay
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s ok s e L
|
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Resul ts are shown in Table | bel ow.

obtmcbfoarn éi]mmmrmbg@d\mg/mr@,e FFRSENCSE Rk waml% o ST (HEHPMSO in
Do S 2

sl BB SRR R S DS MR AT,

co é:ggﬁi}{tbﬁﬁfe%@mg]m-spga?ﬁ biddBEST S M&nb’k%@@lr@é ilen adéed to

o provide a final concentration of nepbranes 10
achidvata fyaleolamel o§ 3P0 wiln ddw pheiessern IiasRRie o Bo YT Al 100

I Lig alEd for 1 hour in
te“]ff’gf gr ﬁ’é‘ag}eﬁ(ﬂf geéjt ?ngx nggf : \/\E@P%{Tygﬂ%ﬁ gérfgo ol at es. o
Assoag) Buffed Hlsing a 96-well plate Tomtec cell harvester. Five washes with 250 pL wash
buffer (50mM HEPES, 1mM EDTA, 120mM NaCl, pH 7.4) were performed at 4°C to

remove unbound radioactivity. The plates were dried then sealed from underneath using

Packard plate sealers and MicroScint-O (50 pL) was added to each well. The plates were
sealed (TopSeal A) and filter-bound radioactivity was measured with a scintillation counter

(TopCount, Packard BioScience) using a 3-minute counting protocol.

Total specific binding (Bo) was determined by subtracting the mean NSB from the mean
maximum binding. NSB values were also subtracted from values from all other wells.
These data were expressed as percent of By. Compound concentration-effect curves

(inhibition of [°H]-spiperone binding) were determined using serial dilutions typically in
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met ac 1ne a
reached maximum relaxation, a 30 x p[A]so concentration of test compound was added.
Once the tissue response had reached a plateau, 30 uM sotalol was added to the bath to

confirm that the relaxation was 3, mediated

Data were collected using the ADInstruments chart5 for windows software, which

measured the maximum tension generated at each concentration of agonist.

For each concentration of the isoprenaline cumulative concentration curve, the response
was calculated as % relaxation of the methacholine-induced contraction. A curve was
plotted of logjo[agonist] (M) versus percentage inhibition of the methacholine-induced
contraction. These data were then fitted to a non-linear regression curve fit. For each

experiment, E/[A] curve data were fitted using a 4-parameter logistic function of the form:

(B-a)[4]"

BT

E and [A] are the pharmacological effect (% relaxation) and concentration of the agonist

respectively; a, B, [A]so and m are the asymptote, baseline, location and slope parameters,
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vehi cl g Ihe concentration of the conp
gav&%"s@ whkgiDi Selixersd desasyeste bstinitediby ngghmom i Esbet wAstod usually

withdrawn from animals prior to dosing, although this effect was investigated if necessary.

Blood samples (0.25ml) were taken into 1ml syringes from the caudal vein, transferred to
EDTA tubes and plasma was prepared by centrifugation (5 min at 13000rpm) soon after
sample collection, before storage at -20°C. Typical sampling times were 2, 4, 8, 15, 30, 60,
120, 180, 240, 300 (min) or until the terminal t1/2 was accurately described.

The concentration of the analyte(s) were determined in plasma by quantitative mass
spectrometry. Standard and quality control stock solutions were prepared at a
concentration Img/ml in methanol. A range of standard and QC stocks produced by serial

dilution were added to control rat plasma (50pl). The range of concentrations covered the
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nom nal concentration of 50pgm "1 and calibrating

agai nst duplicate injections ofa standard solution
w@ar@sa7Qes st andard at this concentration. ConpPCTd82007/004859

were adm nistered intravenously as a bolus into a

caudal vein to groups of thrﬁﬁ 250-350g rats

(approximately 20 1 m-kg-1).""For the oral dose, a

separate group of 2 or 3 aninals were dosed by ora

rar BTl S5 Bhal i pe s e 1 S . SiaaEr G e SIS
undMwER! 1IR1uRT &:@factiGh GG8d 5@ o7 |o§%ﬁﬁ9§§»1\;em Cpfd()?l‘f BE@%?SM solvent

investigated if neceSsary. sanpl e
comnelgtaamtnmah stendiamdl, o&xysenrtg ebselyoesentble dhaadallytev dihe samples were

08 B Ry e o1, oGRS 300

prs ﬁ{@b&tﬁﬁﬂgb %‘rtZOQﬁmutb@f @Hﬁluﬁisq LY300) ﬁl% 3F eao%@ginfi@/\%@ Yansferred for
sanpling tinmes were 2,

anzdypes usBDL CYIRMSo rStandard altdw@ladléf eanteel samples eavsring the range of
h
BT T R R ——

mass 30 spectronetry Standard and quality contro
stocghsolu ons were prepared at_a _concentratiaon

fffH?&F nete dofa HIRGHS Was %}?g@d ving Miplankp. afgtaadard meek s
co1 asma a3 Brs?se\%%saﬁsed & és {%nthé/\@{rﬁ}l grsesgcﬁe% TR gg*atxag&mbda_z,

e range o ions cover
tl/zl\d)aﬁﬂb%/zom RUTNEBROStAl) ACHShserBd), Vasigisenkd). evel s
of analyte present in the rat sanples. Standards, QCs
and sanples wunderwent |iquid extraction using 501 of
organi c solvent and | 001 of organic solvent
contai ning an internal standard, chosen to closely
resenble the anal yte. The sanples were then m xed by
repeated inversion, stored at -20C for at least 1 h,
and centrifuged at 3500 s rpmin a centrifuge for 20
m nutes. Aliquots (120 |) of each sanple were
transferred for analysis using LC-MSMS. Standard and
qual ity control sanples covering the range of
concentrations found in the test sanples were within
25 % of the nom nal concentration. Pharnacokinetic
data anal ysis was achi eved using WnNonlin. A standard
non 10 conpartnental analysis was used to estinate the
paranmeters such as Tnax, Crax, Lanbda z,
t 1/ 22- Lanbda- z, AUCall, AUCI NF(observed),
Cl (observed), Vss(observed). WO 2008/ 075025
PCT/ GB2007/ 004859 152 Route A (MeCO 20, O Lews
acid (e.g. AICI3) I \



HO OH NO2 HO/ OH NO2 BnBr, Base (e.g. LiGQBu or

KOH) 0 O Reduction (e.g. Zn, AcOH) \ 11 PhO OH PhO OH
WORERSMIZD25 Chl or oacet yl chi ori de NaHCO3 t hen CsQeB1/GBR007/004859

Hal ogenation (X = halogen) X e.g. BnMe3NIC 2 (X = d)

Ph~O p Ph"O p JC? 1~ jg~ -, 1lZ-IN HN O O NaN3 O

NH2. HCI Reduction | \ Ns HOB HN (e.g. Pd/C, AcCOH,

HCl, H2 Ph O O then water) HN O 0 WD 2008/ 075025
RBgEé%ZOO?/ 004859 153 Route B M chael addition 7

(MeCO0),0, i
Lewis acid (e.g. AICl,)
HO OH >
NO, HO OH
NO,
BnBr,

Base (e.g. LiOtBu or KOH)

0 0
Reduction (e.g. Zn, AcOH)
N
P N0 OH Ph” 0 OH
NH,

NO,

Chloroacetylchloride

NaHCO, then CsCO,
0 0
Halogenation (X = halogen) X
e.g. BnMe;NICI, (X = Cl)
Ph” 0 0 = P70 o
HN\”/l HN\”/l
0 (0]
NaN,
NH,.HC! i
- Reduction N
HO 0]
., (e.9. Pd/C, AcOH, HCL, H, Ph™ >0 0
N then water) HN\”/‘
0]



{0{1 " protection HN ROB PGCBZ 2 0 RO [also for

phenet hyl al cohol s] PG ester deprotection TFA/ DCM
wR2t0B07502®duct i ve am nati on NaCNBH3, THF/ H20  oPCT/GB2007/004859

Na(AcO 3BH, NH2 MO O 7 MO- 0 NW R6 yN6 . HO R Owe

Ove R PG acylation acyl chloride or OH activation O

acetal deprotection 7 |11 _téﬁ pTSA / DCM MeO~ 7, , ~R

0O ~R6 PG OVeR6 PG reductive am nation Na(AcO 3BH, NWP

or NaCNBH3, THF/ H20 Ar-,, , NH2 deprotection HBr/AcOH
Routet3 Pd/CO HO 7 or BBr3 HIl Ar™'N--NN, ,RAR6

NH ~/R R PG WD 2008/ 075025 PCT/ GB2007/ 004859 154.

Michael addition ?\/R7
0 protection H.N
RO PG=CBZ 2 Jol\/\ 7
— R
RO N
[also for phenethyl alcohols] PG

ester deprotection
TFA/DCM R=tBu

reductive amination

NaCNBH,, THF/H,0
or Na(AcO),BH, NH, MeO o]
MeO Le NH 7
WAO NMP R Moo HOJ\/\N/\/R
OMe OMe R PG
acylation
acyl chloride
or OH activation
0 acetal deprotection j\/\ .
7 TSA / DCM R
RO PG OMeR PG
reductive amination
Na(AcO),BH, NMP
or NaCNBH,, THF/H,0
A NH
Y Ar ? deprotection
HBr/AcOH
or H,, Pd/C a
] or BBr. H 7
H 7 3 R
Ar/\/N\/\N/”\/\N/\/R - Ar/\/N\/\m/lk/\N/\/
1

6 H
RS PG R



Route C reductive am nation Na CNBH3 W or Na(AcO) 3BH

O O protection HPGCBZ FG (&t Ar™, ,NH2 Ar , ~Nv
wO aies/ozzoet al deprotection HCO, MeOH or pTSA, BXVGB2007/004859

reductive am nati on NaCNBH3, THE/H20 NH2 | ?G or

Na( AcO) 3BH R6 PG Ar™' N ' Nbé-| Ar~, N~CHO 6 acyl ation

acyl chloride (LGClI) or OH detivation (LGOH) ~O LG

v Mchael addition PG O 7 HZN ,R PG ~OR6 ArN'" """

" Ne~ R6 H deprotection HBr/AcOH or H2, Pd/C or
Rebitg CH o

reductive amination

Na CNBH, OMe
or Na(AcO),BH Oﬁ)\
protection H OMe
PG=CBZ
“ ZG Et
Ar/\/ 2 - Ar/\/ OFEt

acetal deprotection

HCI, MeOH
or pTSA, DCM
reductive amination
NaCNBH,,
o THF/H,0 NH,
i or Na(Ac0),BH R® PG
Ar” N~ \/\NH - Ar/\/N\/CHO
RS
acylation
acyl chloride (LG=Cl)
or OH activation (LG=0OH)
O
y
Michael addition
PG 0 R’
] N
Ar/\/N\/\N % HN PG 1 7
N - Ar/\/N\/\NJk/\N/\/R
R ée H
deprotection
HBr/AcOH
or H,, Pd/C
or BBry
0
H
Ar/\/N\/\N/U\/\N/\/R7
i



Ar,- iN/,,R6 N R H W 2008/ 075025 PCT/ GB2007/ 004859

155 Route D acylation O acyl chloride or OH
wa@edswaioedon RO "'r MOIH O W R6 MO ~N6 QREREB2007/004859

reductive am nation Na(AcO 3BH, NWVP or NaCNBH3,

THF/H20 HO Ar---,-NH2 1O N.__v EO0O ~ R6 R6 :

prot ecti on PGBOC M chael addP?ion | 2G OHZN- ,~, R or PG

07 AND i6 7 RHO/R and base R6 /deprotection

F@(IJB%\/I[TO Ar~~N,~~N D,*,,,R Rs

acylation

0
acyl chloride
ro N

or OH activation

MeQO
3 £
OMe R® — MeO %
YN
OMeR
reductive amination
Na(AcO);BH, NMP
or NaCNBH;, THF/H,0
H o AN 0
Ar/\/N\/\N/U\/ - OwNJJ\/
R R®
protection
PG=BOC
]
Michael addition
PG o] AR PG
n H,N or ] 0
2 7
Ar/\/N\/\NB/“\/ - - Ar/\/N\/\NJ\/\D/\/R
R R :°
HO/\/ and base R

deprotection
TFA/DCM

0
H
Ar/\/N\/\N/U\/\D/\/R7
l6 .
R



WO 2008/ 075025 PCT/ GB2007/ 004859 156 Route E M chael
addition ~ O based catalysed Ha _ RO'" v (e.g. Triton
w@008/0R023 ~ O, -~R reductive am nation PCT/GB2007/004859
NaCNBH3, THF/ H20 MeO or Na(AcO 3BH, NH2 MeO p NWP R6
NHOO7 W OB R6 + HO Q' R acy(ation acyl
chloride or OH activation adefal deprotection 0 pTSA
/| DCM O p~~N J( \p~~R~ or HCI / acetone MeO NI O~ IR7
k v EVR6 O R6 | reductive anm nation Na(AcO) 3BH,
te NaCNBH3, THF/ H20 1- Pot deprotection/  Ar~~NH2
reductive amnation Hj;0 7 Ar~~N~~-N R WO
2008/ 075025 PCT/ GB2007/ 004859 157

Michael addition 7
Q based catalysed Ho" R

. OJ\/ (e.g. Triton B) 0

> RO/U\/\O/\/R7

reductive amination

NaCNBH,, THF/H,0
NH
o Nwp R \I/\’?JH + /U\/\ R’
OMe g OMe R° HO g
acylation
acyl chloride
or OH activation
acetal deprotection
0 pTSA/DCM O
OV\N/U\/\O/\/R7 - orHCI/ acetone Meoj/\NJ\/\O/\/R7
S ~ L6
R OMeR

reductive amination
Na(AcO),BH, NMP

or NaCNBH;, THF/H,O
NH 1-Pot deprotection/
} A NN reductive amination
@)

H
Ar/\/N\/\N/U\/\O/\/R7
16
R
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CLAIM5 1. A conpound of formula (1): R2Z R4 4R4 R6 HN
R3 KNNA(CH2)m "ER (I) R5 R5 Ar 5 wherein: Ar is R44

wW@RAeseAH23l R4A4 R4A3 R4A3 RA3 R 1 i 41 HO HO HO MHI/B#B200R004859

HN MHN HN O OR44 0 RA3 R44 | \ HO HO O R43 O HN
HN~ O O each of R2, R3, R4, R5, R4, and R5, is,

i ndependent |y, hydrogen or c136 al kyl; Ais CH2, C(O
or S(O2; to Dis oxygen, sulphur or NR8; E is a bond,
CR63R64, CR63R64CR65R66, CR63R64CR65R66CR67R68 or
CR63 R64 CR65R66 CR67R68 ©R6ARM;S R63 and R64 bei ng,

i ndependently, hydrogen, Cl.4 al kyl; and when D is
oxygen R63 and R64 can al so be fluoro; 15 R65, R66,

W7, Agompagidaidor®ila d):e, i ndependent!|y, hydrogen,

fluoro or Cl1.4 2aI kyl g
R R R R®
HN | AN D\ ,R7
3 EN—A" (CH,J, E (h

R° R
Aris
4 R¥
R* R* 43 R R%
RY R
HO: i iR HO HO
R® HN.__M HN HN
T o)
R4 O 0
R% R4
HO: i in
HO o) i
HN R 0
HNW)
o)
o)

2 .3 .4 .5 4 5. .
eachof R",R,R",R",R" and R’ is, independently, hydrogen or C;-¢ alkyl;

Ar

wherein:

R43
41 HO I
4 -

A is CHy, C(O) or S(O);

D is oxygen, sulphur or NRS;

E is a bond, CR¥R%, CR®R#CR%R®, CRER#CRESRECRS'R® or
CR63R64CR65R660R67R68CR69R7O,

R® and R* being, independently, hydrogen, C,.4 alkyl; and when D is oxygen R%
and R* can also be fluoro;

R%®, R% RY R%, RY and R are, independently, hydrogen, fluoro or C, alkyl;
kisOor1;

m is an integer from 0 to 3;
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k is Oor 1; mis an integer fromO to 3; WO
2008/ 075025 PCT/ GB2007/004859 158 R6 is a group

WO g0oap7362% Z) g- RLO, or R6 is an a- or p-branchepC1Z8B1#@7/004859

al kyl (optionally substituted by hal ogen, Cl.6

al koxy, Cl.6 alkylthio, Cl1_6 alkyl S(O, C1 6

al kyl S(O) 2, Cl1_6 hal oal koxy, 18§ dr oxy, NR58R59,

OoC(O(CL_6 al kyl), C3.12 cycloalkyl or R60); 5 X and

4 ag{eﬁ,_ i ndependent |y, a, 1-6 6IaI kyl ene group optionally

sub® 1 it atgectipwi(Kh,- Yhé) , ortRi if bl oL QFBItAM che 0%

(NH2), (di)- cﬁ%p al kylggﬁi ho, (di)- o Myl

al kyPeiAnabx avistnyed byOtaleeeal Kyk slitokn Gilsalliyiio, Cy s alkylS(0), Cyg

sul Aoy (. SO2NH2) .or. (di)- 1-6

o1 kGIRRER S REiRg IR, ity SRR, el .imeyetoalkyi
1; BORY)js a bond, oxygen, sul phur, CH2, C(O or NRO;
provi ded that when p is O Yis not sulphur; Mis

OX a5 drep indefReiABAB;, ot ' ] i i
M5 ot Gb o Nt R PP oyl pa

RO i -6 , 0 ks, hyd
cat U ALEy aracoRE (i BV, s S By R Gy et om

opt i . § SN ril et er oat.om sel.ected from
o't e koGRS S R S Seig) or (di-
opt i-onal %Xﬁ subst.i f ut Ed by hal ogen, trifluoronethyl,

cyand 6 %‘WPE‘IP%W oxy, -S(OrRL5, -NRL6S(O) 5RL7,

- NR18RIS. . - OR0, C1-6 alkyl, C 1-6 al koxy,
CC(lg)élhlg%kaf/ ’61346881%1%) ¥ al kox‘y?ar)t/)onyl or 28 aOXy

t W t - 7- pb ] lic .
P2 R hddal o ISE RN Bl ol ) fr TR e D e d B hen B s 0 ¥ is

het ﬁgtos%mm.sel ected fromnitrogen, oxygen and

sul R/gpr, t he qonocycl ic ring systemitself being

opt Moisl(0), NBOstriGRIERY; tayt wirh@fas C,.s hikif the® VORERIRYEL or NR';

hydr @xy, -NR21S(OtR22, -NHC(O R23 or Cl-6 al koxy; R7

i s B % hydsogenoréirhealkyl; ar onatic or heteroaromatic ring

sys;{?m optionally 25 substituted by hal ogen,

t ri Rl ioyainegenydr Cihyalkpy, carboxyl, Cl-6 al kyl

(opt ;@nal ly substituted by hal ogen or -NR24R25), Cl-6

al kKRxYis(tQatdgen ! ' hal R2OR2 7

), C3.6 (Hgyclggal A ?ﬁ‘g%bg Sgﬁ‘ﬁ%%!d %:zht?ﬁgﬁ%‘ﬁ%rf’&lr%gréﬁéem
optionally comprising a ring heteroatom selected from nitrogen, oxygen and

sulphur, the ring system being optionally substituted by halogen, trifluoromethyl,

cyano, carboxyl, hydroxy, -S(O)R", NR'®s(0)r!”, -c(O)NR'8R"?. -

20
NHC(O)R™, Cy-¢ alkyl, Cy-~g alkoxy, C1-g alkylcarbonyl, C;-¢ alkoxycarbonyl or
a saturated or unsaturated 4- to 7-membered monocyclic ring system optionally
comprising at least one ring heteroatom selected from nitrogen, oxygen and

sulphur, the monocyclic ring system itself being optionally substituted by halogen,
trifluoromethyl, hydroxy, -NRZIS(O)tRZZ, -NHC(O)R23 or Cy-g alkoxy;

R7 is a 5- to 14-membered aromatic or heteroaromatic ring system optionally
substituted by halogen, trifluoromethyl, hydroxy, carboxyl, C1-¢ alkyl (optionally
substituted by halogen or -NR24R25), C1-¢ alkoxy (optionally substituted by

2627
halogen or -NR™"R™"), C3. cycloalkyl, Cy4 alkenyl, C,.4 alkynyl, cyano,
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WD 2008/ 075025 PCT/ GB2007/ 004859 159 C1-6
al koxycarbonyl, -NR 28R29 Cl1 -6 al kYl carbonYl am no,

wOBeN(W25 6 al kyl), C1L_6 alkylthio, Cl_6 al kyPC(/GB2007/004859

Cl1_6 al kyl S(O 2, Cl1-6 al kyl sul phonyl am no,

phenyl sul phonyl am no, -C(O) NHR30, -SO2NHR33, CO-6

al kyl -R34, or a phenyl or 515%0 6-nmenbered

het eroaromatic ring (each of which is optionally
substituted by 5 hal o%?gp trifluoronmethyYl, hydroxy, C

- 6 &ljkydlkoxlycibongl, KOR , 5 ar ¥midé Oc(ofe4
R25, R26, R27, R28, R29, s alktuark Are. (Of€salky), Crg

B3R P B G o
B P MR B 20 A 80 Stk e AT, o1 ey or

With. H@nﬁﬂﬂ%@%&%ﬁ%ﬁﬁc %% %%8%1 BEYh LSS @étﬁoﬁ% i 4 Ahma by

a 4- to 6-ne red satura er ocycl

op! gL SRR BT NG| LBl GLORL SRS,

selected fromnitrogen a

Cl- 6241430 20 RSy}, 280028 aisky| C2-6, al kYl ene- NR37RR8
4’1%(5’5 §g$ﬂ=ri§t§§, égﬂ of%dé{w b ddsgendenty, hydrogen or C:-

ni t gRgen-containing ring; 15 R35 and R36 are,
indeggndently, hydrogen or Cl-6 al kyl; R37 and R38

ar eRY pdga 2 o0 k B Ad

3o 1 oge! hg}?‘?&ﬁm A R S A (R T e

att < er ed af.urated _31 32

het gr o%?/%{{i C@Ff‘i rﬁléepgég?noRﬁ%o%%r(?lé{:ﬁﬁﬁ‘ﬁﬁfoﬁBt héRd Ri pipgether
het : ' n. 20 R6

o SO ALY oA IR 6 2t

ni t sadgetedbefsroayahé tiyg optidimtly ttometsihy a Go@e Ghgbheteroatom selected

al kyl)).... oxygen or sul phur; the ring R6 being
optﬁS’Zﬁlﬂlﬁr@g&’g"ﬂgﬁXW%ed by C1.6 alkyl, and ring carbon

at og®3 whj are~not,,adj acent.to [ teroat om ag e
opt ggnig:}':yéposgﬁ%’gq 1R Eglpgﬁ)‘yﬁéﬁ%@%‘g}’f%gm g&w&%&%ﬁﬁe 5
al kyb4 hio, Cl al éyl S(O, Cl.6 alkyl S(O 2, C1_6

hal Bal ﬁ&éﬁ?ﬂfﬁ@ﬁaw “Igbergbnitrogeepertainmeaingy| or 25
C3. 125 cyclqpl kyl; R41l, R42, R43 and R44 are,

i ndBpesiddit | are, ingependpatly, Inadregparor Gyrg dikyior onet hyl |
cyan c Z?boxyl , hydroxy, -S(O,,6 R4S, - NR46S7( O W47,
- C(K)? 3 3

Gre,-iNRBEALDY IR drogen or C1-¢g alkyl, or ™' and R 8 together
with the nitrogen atom to which they are attached form a 4- to 6-membered
saturated heterocyclic ring optionally comprising a further ring heteroatom selected
from nitrogen and oxygen;

R% is a 4- to 7-membered heterocyclyl comprising a ring nitrogen (optionally
substituted by C(O)(C. alkyl)), oxygen or sulphur; the ring R being optionally
substituted by Ci.¢ alkyl, and ring carbon atoms which are not adjacent to a ring
heteroatom are optionally substituted by halogen, C.¢ alkoxy, Cy.¢ alkylthio, C.
alkylS(0), C1.6 alkylS(0)2, Ci. haloalkoxy, hydroxy, NR*'R®2, OC(0)(C.¢alkyl or
Cs.12 cycloalkyl;

RY R*? R® and R* are, independently, hydrogen, halogen, trifluoromethyl, cyano,
carboxyl, hydroxy, -S(0),R¥, -NR*S(0),R", -C(O)NR*R*¥, -NR¥*C(O)R*,

Ci-6 alkyl, Ci-¢ alkoxy, Cy- alkylcarbonyl or C;-4 alkoxycarbonyl;
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Cl-6 al kyl, Ci1-6 al koxy, Cl-6 al kyl carbonyl or Cl-6
al koxycar bonyl ; WD 2008/ 075025 PCT/ GB2007/ 004859 160

we2Adsoz2al so be CH2OH, NHC(O H, NHS(0) 2R' or PCT/GB2007/004859

NHS(0) 2NRL6RI | ; R15 Rib R17 R18 Rig R2OR21, R22, R23

RAS5RA6, R4A7, R48, R49 R50 R51, R52 R53 R54 R55, R56,

R57, R61 and R62 are, indepeﬁé@ntly Cl.6 al kyl; and

R16, R18, R 9, R20, R21, R23, R46, R48, R49, R50,

R51,. 4352, R53, Rb5 R56, R57, R6' a R62 can al sqo be

s hydr Sgeaso %Q,Hz5HaNéIQ£OaHnNH§,(o)zﬁgﬂpéﬁusmw“w7;1

or X pes {7 apd woag®e @il p2; porpa phapmRcelhicals Y51 L5 s
acccigg ap% esés’al ;’ tlh’er eor.’ 10° 3. R tgrrpguhg 0#1 f nﬁﬁ‘ a R RS,
(1) FasREL BPyRd, RS’ sl Thaie, witiepeidently G alkyhi@nd RMORSS KD 20

For P e R R, B R a R R Rosalso e

C( Ohydroigdn;4ndA conpound of fornula (1) as clainmed in
claiml, 2 or 3 wherein k is 0. 5. A conpound of
f or faPdv can badnddpandestlyi Oy lodr&;m 1, 2, 3 or 4 wherein m

is 1. onppund of formula (1) as clainmed in claim
1, ’,ta%?@a%rarﬁggv\herei n Dis oxygen, 20 NH or N(C1_4
al kyt 3 phakmabeaRanpuadpblefarmiér( 1) as clainmed in any
one of the preceding clains wherein E is CH2CH2. WD
2008/ 075025 PCT/ GB2007/ 004859 161 8. A conpound of

f | aj in.. . .of the. di
o7 ol ne e BR AR Ead QBB 4P Rt iR et

R4' and R', are all hydrogen. 9. A conpound of formnula
(1) as clai nedH ny one of
wherein s R6 C3_12 cyc

optional | tut ed q_yo nor e
NHCH(O) CH,OH
HO 0
HN\H/‘
O

A compound of formula (I) as claimed in claim 1 or 2 wherein A is C(0).
A compound of formula (I) as claimed in claim 1, 2 or 3 wherein k is 0.
A compound of formula () as claimed in claim 1,2,3 or4 whereinm is 1.

A compound of formula (1) as claimed in claim 1, 2, 3, 4 or 5 wherein D is oxygen
NH or N(C1.4 alkyl).

-

A compound of formula (I) as claimed in any one of the preceding claims wherein
E iS CH2CH2.



one, two or three) substituents selected from hal ogen,
ClL 6 alkyl, C1 6 alkoxy, Cl1.6 alkylthio, Cl.6

wabkdophB0® , Cl.6 al kyl S(O 2, Cl.6 hal oal koxy, PETHGB07/004859

OoC(O(CL.6 alkyl)). 10 10. A conpound of fornula (1)
as clainmed in any one of the preceding clains wherein
R6 is a group -(X)p-Y-(Z)q-Rﬂélmherein: p and q are
both 0; Y is a bond and R10 is a saturated or

o0 12-nenbered ring systemoptionally

unsat ur at ed 3- tI
: mj‘.i campaund of foraula &) a5 elairaed weinz one of thequeaeding@iims wherein

a I b [
Sﬁ%ﬁﬁuﬁdﬁﬁyﬁﬂ%ﬁd Sl 9, USSR M, 7

car boxyl, hydroxy, 15 -S(OrR15, -NR 16S(O) sR17,
N8R1,- O 0, Cl-6 alkyl, C1 -6 al kox C
FEIP %‘ﬁ%bq;rf\l THC%I"EZ I 3%018111{‘?5%(1&?@&1/ )lééﬁ of theprecediag lsriagnne vherein

o Wiseh @34 @Q:Ioa‘ﬂkyl bunknBRES SR gﬁ%gdebsﬁwﬁeé{@ one or more (eg

system optionally ‘conprising at
het %’éﬂ@rﬁrsﬂéﬂeééswhtuenmsaletmd@@m halsyae O, aally 5 @, pBlkoxy, C; .

tszgst ’t U é?"ﬁ lkﬁg}g@’e ysaﬁlfxq? Maﬁqﬂn?ongs&cggg léﬁo)(cm

-NRaBlFDR( O tR 22 , -NHC(OR 23 or Cl -6 al koxy; R 15 ,
R16 , R17, R 18, R 19, R20, R21, R22 and R23
each independently repr esent hydrogen or C 1-6 al kyl;

d of f I
10 10and A cong;f i ms f(?x%rﬁléan@ lls céalg}e%ltlﬂ 8 r%%ajgﬁ Ql%gﬁcggérgngugs wherein

15

20

25

11.

V\helRéllﬁa 2R L ZX?}, ng—Rm Qb nb%r(f %{a 2’88’0@% % abond and R'°

het er oar orra yst em uns

opt heaatdiad sulshtufader
i ndependent |y sel ect ed t??%?nﬁ@ﬁ&irr%&ggﬁg }tﬁsy&ﬁ)@oﬁl&ﬂv‘éf’ﬂwnsmg a
h y dFiBg eterqaiom sslgsted fommitmbgen, oxymehiand atlplurs tHest g%&@ﬁﬁ being

m@@@?%ﬂ% < RO %&@%&é’nﬂ%&% mb@f o hydmxy,
glolc(m/ o 025%@21507/‘3@2‘@?&‘1 ﬁlmlszgg aﬁlkyl ]
R3S AR o s A T Eim a@zeaiyc@r%%%ﬂ & widkyniod opynAurated

ngﬁ?“ Wd‘ﬁ-g{“ﬁg'%? PBebdit ot S stivionaliy seymprisig atdsashors ring
- y| I)@emyﬂommlﬁmh hﬂf(% nHEeet QK éﬂ?ﬁlﬁﬁ) lé oggcychc rin

C%/y ohe )(tl (2-(2- i -hydr oxy- 2- oxo- 1, 2-di roqui NG
gtem ifse bemg optional y substltuted by halogen tr1ﬂuoromethyl hydroxy,

NR*'S(0)R”, NHC(O)R? or C;-6 alkoxy; R'S, RS g7, ! s R R R?

22 23 .
R and R™ each independently represent hydrogen or Cj-g alkyl; and r, s and t are
all 2.

A compound of formula (I) as claimed in any one of the preceding claims wherein
R’ is a 6- to 10-membered aromatic or heteroaromatic ring system unsubstituted or
optionally substituted by one or more substituents independently selected from
halogen, trifluoromethyl, hydroxyl, carboxyl, Ci-4alkyl (optionally substituted
by -NR*R?), Cy-4 alkoxy (optionally substituted by -NR*R?), C;-

s alkoxycarbonyl, -NR*R?, C,-, alkylcarbonylamino, C;-4 alkylsulphonylamino,
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yl ) et hyl am no) et hyl ) - 3- phenet hoxypr opanam de; 3 -(3
- Chl or ophenet hyl am no) - N- cyel oheptyl - N- (2- (2- ( 8- hydr ox

w@ 280321, 2 10 PCT/GB2007/004859

12.

di hydr oqui nol i n-5-yl ) et hyl am no) et hyl ) pr opanam de;

3- (4- Chl or ophenet hyl am no) - N- %ycl oheptyl -N-(2-(2-(8-hy
dr oxy- 2- oxo- 1, 2- 16

di hydr oqui nol i n-5-yl ) et hyl am no) et hyl ) pr opanam de;

N CLbRORRY b 30 5! s SRR AT AN L2 (28
di hﬁ@é&g&@rﬁg} h%ﬁr%féfwr%r%ll i no) et hyl ) propanam de; is

N- Cycl ohept rophenet hyl am no) - N- (2- (2-(8-hy
dr oxy- 2- oxo- 1, 2-

di hydr.oqui nol.in-5-yl ) et hyl ani t hyl i de;
v O BB RE B Sahir oxy- 2- oxor 1. 2-di hydr oqui n
ol i ni\ﬁButnyN-@T—m’-gtﬁﬁﬂd@@ﬁr%g%b\ég)_1',2?1dihydroquinolin-5-yl)ethylamino)ethyl)-

- (phenet hyl am no) propa
N Oy étibwagthoxyprpraRairle( 8- hydr oxy- 2- oxo- 1, 2- di hydr oqui n

olin . .

yl) e%‘E?@f’nh%xg)‘%‘{'f%;?%‘(gshy(dé‘?%%w%%H@vﬁw&whwp r opana
m de yl)ethylamino)ethﬁrl)-’a’-phenethox3épropanamide; .
(S)-NCycl oheﬁ)t yl -N-(2-(2-(8-hydroxy-2-oxo-1, 2-di hydro
qui n%T(?TC-hEE?rOP eriethylamino)-N-cycloheptyl-N-(2-(2-(8-hydroxy-2-oxo-1,2-
/1) el BBV Aol FoRORYL BLGRLE ne) P opanam d
5- di B4(érHophpineiethylaaiing AN cyblohepty PN @= Y EIMY5g=2585-1 -
3_5 dldﬁ\jgrroaﬂynlo 18—|5|- rBe?liy%é%&%?e%lh}?l%rgga)ngi? elgggpr opanam ge,

N Oy onaatioptyl -G shBporRS RRIRY AT R )a N i 56815
di hy@ihpdueqniablin-Saylyethyéarhinb pehyijpresany)det opanani de;

R e s S e o S T8 B Moy 2 ek 2.
di hydihpdreiymabi; | i de;

O Py Sa  ht canar

N- ¢ yRHorrdoleptyliN-62-(2 8¢ laydugeir-Bsox0 2 iy BircRuR@lin-5-

di hy. ' | 1) et hyl ani.no) et hyl opanani de; 3

- ( 4-%?1% E%#%ﬁ&ﬁ*gh%@ﬁ}%‘ éﬁﬁ‘?ﬁ‘&ﬁ’ﬁi‘%’?&%ﬁl@#ﬁ{% (2- (2- (8- hydr

oxy - I-Cyotohbp@d-N-(2-(2-(8-hydroxy-2-oxo-1,2-dih droquinolin-5-

di hyci oqui nol %%Sgl g_et hyl am no) ef hyl )ypr opanam de; WD

2008) gineethyis3d mqj Bg@et@%mno)prqpanamide;

N Oy anexundnl o (b H9ERRI SN b ARG HE S 2 (8

ﬂi hwd{edﬁweitmilmbbﬁhh}ﬂ)—%(2@hb135llpmsbﬁl@hﬂidwﬁo}>%d?ﬂa&am de;

o A BB Al AeprmEhenaihy minO -G @r By dmsoty-L.2-

2- 6 QARSIROS Iy ety MnifS) Ry BRI JRAAEEY! ) Pr opanani de;
N-Cycloheptyl-3-(3 -ethoxyphenethylamino)-N-(2-(2-(8-hydroxy-2-oxo-1 \2-
dihydroquinolin-5-yl)ethylamino)ethyl)propanamide;
3-(2-(Biphenyl-3 -yI)ethylamino)—N-cycloheptyl-N-(Z-(2-(8-hydroxy-2-oxo-1 ,2-
dihydroquinolin-5-yl)ethylamino)ethyl)propanamide;
3-(3 -Chlorophenethylamino)-N—cyclohexyl—N-(2-(2-(8-hydroxy-2-oxo-1 ,2-
dihydroquinolin-5-yl)ethylamino)ethyl)propanamide;
3-(4-Chlorophenethylamino)-N-cyclohexyl-N-(Z-(Z-(S-hydroxy-2-oxo-1,2-
dihydroquinolin-S-yl)ethylamino)ethyl)propanamide;
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5 N- Cycl ohexyl - 3- (2, 5-di f| uor ophenet hyl am no)
N- (2- (2-(8-hydroxy-2-oxo-1, 2-

wa@l2dogarmeui nol i n- 5- yI ) et hyl am no) et hyl ) pr opanar€™eB2007/004859

N- Cycl ohexyl - 3- (2, 3-di fl uorophenet hyl am no)-N-(2-(2-(8
- hydr oxy- 2- oxo- 1, 2-

di hydr oqui nol i n- 5 yI)ethyIaﬂﬁﬁo)ethyl)propanan1de
N—Cyclohexyl 3 (3 f 1 uor ophenet hyl am no) - N- (2- (2- (8- hyd

r oxy- 2- oxo-1,

di hy (:N&j’@lql?éﬁlrﬁ Sl@'ﬂyfblorfgphgmthﬂ}i@gr@ﬂ\j (-G eayresy-2-oxo-1,2-

N%%gr%nﬁ&% ?cﬁynf g?ﬁbﬁ%‘)‘( laﬂl?Qewl)E’Lppﬁnﬁlg% 2- oxoi ndol in

I\f e X?h@tclmu:eﬂynmgs) @gffyio)@mpahsalﬁmim)-N-(Z-(2-(8—hydroxy-2 -ox0-1,2-
onex - . .
fg laardaegtunﬁ%? aby@w@%pwwﬁpm%%wﬁ) 3 -

he ReId N9)-BS ORENAM nHRethHRmine)-N~(2-(2-(8-
(Pree P PR B G (0 o 2 g2
3- (phhjrth'bmyheim-ﬁqj)pﬂgbanameﬂlyi)propanamde

enzoﬁg'jg%f%eﬂ% ézrr; ﬁlf{%’ro & o ﬂ%)%%f%g@@oxy HR-1.2-

(phecﬁ &}M ﬁHbl'I}QB NamheRihyl d
Ry B! H1Rasna hg’;?ra'gpmfagax%” 4 hydro- 24

benzdﬂﬂycfobenyﬁ ﬂnox@ghenethylammo)—N-(2-(2—(8-hydroxy -2-0x0-1,2-

2 LA SN e oo e

- 0X0- I&G‘ycﬁiﬂé)(jﬂltSl(ﬁﬂu&@bﬂﬁ{eﬁlyh{mmo)-N-(2-(2-(7-hyd1oxy-2 oxoindolin-4-
1, 4] oxazi n-8-yl)ethylamn Aet hyl ) - 3- ( phenet hyl am no) pr
0 p anayhedigylamino)ethyl)propanamide

5 hydr dILI Qﬁx}%@é ﬁN(ﬁﬁ %,rﬁ%r Q@Eﬁgﬂwkﬁmﬁ@un%&@yl {3 (

1, 4] o@hmanh}&amin)ogirbydmmidm) et hyl ) pr opalnam de; 25
3-(3- t I - N- < -(2-(5-hyd
oy SR N A Pdiopeby By o et = (51
[1 4] é&ét lgmiﬂo% Maﬁﬂa@O) et hyl ) propanani de;
Iorophen hyl am no) - N- cycl ohexyl - N- (2- (2

r oxy E-CMM}IIAN (@r(ﬂﬁl@dﬂbﬁkﬁemﬁﬁ}dl ydro-~ 2H-benzo§b][1 X]oxazm—
L 4] oxap B Rl S ALRME YA pARATAE

(cj)lx g hN‘EB@cks O&Bd I@ﬁ@%g%(ﬂz (lfh}; dgg%}fﬁ(o&o (34-dinydrPXM-b3nzo[b][ 1,4]oxazin~
[ 1, 4] %yb)zﬁhmlasnw)y%w;a thepsheemno poppmids:de;
N- t e -(2-(5
o Gy Mo U OR A S BRI RN B bt (2
1, 4] obezbb]A; AMb)}&ﬁmylya)@ﬂﬁda)rﬁhh)et@yp}b(}amaaﬂlﬁlamm@ropanamﬂe

Y Rt Rt A b o

hydr %ﬁy&oom 'b@mfb[b][l ,4]oxazin-8-yl)ethylamino)ethyl)propanamide;
3-(3-Chlorophenethylamino)-N-cyclohexyl-N-(2-(2-(5-hydroxy-3-oxo-3,4~
dihydro-2H-benzo[b][ 1,4]oxazin-8-yl)ethylamino)ethyl)propanamide;
3-(2-Chlorophenethylamino)-N-cyclohexyl-N-(2-(2-(5-hydroxy-3-0x0-3,4~
dihydro-2H-benzo[b][1,4]oxazin-8-yl)ethylamino)ethyl)propanamide;
N-Cyclohexyl-3-(2,3-dichlorophenethylamino)-N-(2-(2-(5-hydroxy-3-ox0-3,4-
dihydro-2H-benzo[b][1,4]oxazin-8-yl)ethylamino)ethyl)propanamide;
N-Cyclohexyl-3-(3,4-dichlorophenethylamino)-N-(2-(2-(5-hydroxy-3-oxo0-3,4-
dihydro-2H-benzo[b][1,4]oxazin-8-yl)ethylamino)ethyl)propanamide;
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di hydr o- 2H benzo [Db] |
1, 4] oxazi n- 8-yl ) et hyl am no) et hyl ) pr opanam de;

W@2{08/0Gdr ophenet hyl anmi no) - N- cycl ohexyl - N- ( 2- PCF/GB20vy 04859

roxy- 3- oxo- 3, 4- di hydro- 2H benzo[ b] |

1, 4] oxazi n- 8-yl ) et hyl am no) et hyl ) pr opanam de; 5

N- Cycl ohexyl - 3-(2-fl uor o- 5- hyl phenet hyl am no) - N- ( 2-
(2-(5- hydr oxy- 3- oxo- 3 4- di hydro-2H— benzol b]

[1, 4] oxazi n- 8-yl )e m no) et hyl )pr)(’?ﬁanam

3- ( 5-TpEideny Wo aphpe aﬁé’)‘Q d%%ﬁ@yghoxw%qxo -3,4-
2-
1 Gt ?léﬁ%%;%ﬂﬁf;%ﬁ%lg)}ﬁéﬁiﬁ@anam
I\thfdc?' %@h!drelﬂ*e@&hﬁlarlhuﬁd)Mydbh@mH-E&{Qa(ﬁ (gel)ydkb}(yZ?,(oXo(ﬂ-

r enzpo .
1. 4] SR E PRl der St e R g eepanarnide;

N- Cy chatyRxotexst- §¥2 -Buoro-5- meth %pheneth%lammo)-N-(2-§2-(5—hydroxy -3-0Xo0-
-di fl uorophenet %/mam no)

- OXO- 33441.1hy§i;r¢1-§261r gqa{bﬂ{épﬂj@pu in- § yl)ethylam1no)ethy1)propanam1de

3 (5 RSP RNl BBV LR i oo
(2- (53,4 ey dﬁéﬂ-j‘li—ﬁb@%@ﬁb]ﬁ;%oﬁzh#%@e%ﬂaﬂﬁﬂ@)@ﬂ@bpfo anamide;

1, 4] oxazi n- 8 %eth am no) et hyl') pr opanam

N- q/cNd%@kgheXBl £3 @déiﬁluqr@me@gihﬁhmmgbrlﬁﬁiﬁ%)(ﬂy@@xw -3 ,4-
“hyd

) oY ar B Sefiy S SRR Sl propagamige:

- Chl ONaERAdHengl Diha ey bty tahkiny)a §-hiioRy (3200-3,4-
5- hyg ey mlﬁ 4%?#%6:10 Z ﬁ?zom-j hloy (2exto

1, 4] oSihydie: ?é“lx? AN Y &sﬂgﬂ%ﬁ%wa I opanalmde

N-

et O I A 5
[ 1, 4] Dalihyur&25-hezblpl [ ] oxazet- 8y Dp thy BpdnekihgBpropandiBide;

5.1 %r%%wm%%%ﬁmﬂp@amﬁgm (@62 Shydroxy-3-oxo-3,4-
- hydr @ikydre- ZI'%@HZO%]ET HloRy£h-3- }aﬁ'ﬂﬁq'ﬂﬁ%%hyl)pmpanamMe

[ 1, 4] oxazi n- 8-yl ) ethyl'am no) et ) pr opanam de;
o

N- Oy c-6hé&kjaro ﬂ@YﬂP@nﬁﬂW@mm&iMWh@ml%ﬂ Q- ~(Phydroxs3-0x0-
i SRR B8 iz MR AL DRASI Minbicthy Dpsgpanamide;
3 |+( 2bgﬁ;%@*@xsbh@@”ﬂ(lam@?rr(eﬂiﬂphﬁheﬂﬁy}a&nﬂo()mfﬁf{%dﬁlhydfo&y -3-0x0-
2 Mﬁm&rwﬁ iy s i
OO YAl LNAIERS B BNy ioheny V3025 iy 3-onc-

(5- hyﬂ#aﬂlwdﬁedkbb@zdfb] [dL4]yxhzm—Q-bﬂ)bmytanﬁlh@ethyl)propanarmde

E g2) 4]31%(@%;’}}36}’&1@% 2‘%‘{%@%&?%8%%"%&@33252? )g%%yﬂpo%g Srx0-3.4-

(5- hygihPep=131- %é&zo%b]ﬁt 4}%&%8%%&%%@5&%1)propanamlde

[1, 4] oxazi n-8 ["am no) et ropanam de;

2008/ @?%@SCWWMZ{W%SY 3 -0X0- 3 4 dlhydro -2H-
benzo[b][1,4]oxazin-8-yl)ethylamino)ethyl)amino)-3-
oxopropylamino)ethyl)benzoic acid;
(R)-3-(3-Chlorophenethylamino)-N-(hexan-2-y1)-N-(2-(2-(5-hydroxy-3-o0x0-3,4~
dihydro-2H-benzo[b]{1,4]oxazin-8-yethylamino)ethyl)propanamide;
(R)-3-(4-Chlorophenethylamino)-N-(hexan-2-y1)-N-(2-(2-(5-hydroxy-3-o0xo0-3,4-
dihydro-2H-benzo[b][1,4]oxazin-8-yl)ethylamino)ethyl)propanamide;
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165
(R) - 3- (2- Chl or ophenet hyl am no) - N- (hexan-2-yl ) -N-(2-(2-

W@ 20089T500X Yy - 3- 0Xx0- 3, 4- di hydro- 2H-benzo[b] [ PCT/GB2007/004859

1, 4] oxazi n- 8-yl ) et hyl am no) et hyl ) propanam de; (R)-3

(4 Fl uoro-3

- met hyl phenet hyl am no) - l\l—(hei% 2-y1)-N-(2-(2-(5

- hydr oxy- 3-oxo- 3, 4- Ioll hydrg) tztlj- lb;enfg[g]naEn de-

h no)e
1R)4 ! g%ﬁg&m@%ﬁtq&@gm IRt %3&@ gb)N{R\(ZréSehmdraxyx)oxo 3,4-
2

1. o] oyag o At AT P AR e R oyt

-(2-( SREW(@dedwﬁ pheihy@hvﬂe)ﬂ@ﬂmiéﬁmgﬂgxgﬁ FIgzff%%lg(f)(f(ﬁb)hydroxy

[

I[\Ll 421] g>2< 5‘%5%14 élt}?(@r% E%W%ﬁgﬁmwfﬁwg?amma proianannde
( R) (3(1§)33—@1-|CQ1|1&03 ﬂﬁ&%&ﬁ@ﬁg%ﬂ Jalﬂ");g anag-y IR -(%—Qf %droxy 3-

(5- hydr ox 0X0
1 4] 7% Cath S @hy/the?ﬂ‘iltwrma{bibl),é]bhayztll)-ﬁF)d)rdi}axmﬂle)eth}(l)ﬁlfqﬁmamlde

-(z-(@‘l R PR RShe a3 el et S iy S Doy -(5-

14h 8- Astyars-PERhiyb)[PugRangLgl de; (R)-3
e m%or%&ofﬁﬁet yl am nl%) %[heg}g%%%) N-(2-(2-(
5 hydyg 3mél%&et 1prgpanaghithesdr o- 2H benzo[ b]

(oo SPGB ERA R P ron

5- hy dome9 Adibxdve-2B]- Herdb[lﬂﬁrﬂoi’a’ﬁlbglyl)ét}{me%m)eth IQ)prospanamlde

L 4] o(ﬁzé nB ? ﬁllhzloroggene y?a%melg)h | 1g>£a%?2a-91a)g]\h(2e-(2-(5-hydroxy 3-0x0-

gr (?x ;B qugjgi?SQﬁt%lz@MCleoﬁf&gg@@ﬂ%})a}fﬂlfxo)l\lfhgr?)pl(opagamﬁg

1, 4] oe@za (3, @-Qzﬂl)@bnbdnamytunimw HheataopnpBN JGZ‘>(2 ?iﬂhydroxy 3-oxo0-

§ A ( 3 &3‘%‘?“%} ng%%?g&%&? it s éﬂ>2‘ihyf?@§)§§)2ﬂw Fropananide;

[ (124]F«IR3f 53213-&ﬂh&r@ﬁﬁéﬁ%ﬁmaﬁﬁﬁ@ﬁh%héféﬁu%?ﬁ@@(ﬂ@-(g—@dlgxy 3-ox0-
rret hisf*shiesislse Al benzelb) [1 Ml ¢raivadry Dethly Janihg)2thy Dplopatamide;

b

(1, S U AIRITON Ry pptahabang: o vy 3-xc-
(R -3 wﬂsmmm &nﬁbﬂjmﬁﬁtglyb%};ﬁﬁﬁnd)‘eﬂl%ﬁ? @a[r%,]h

-N- (2 (232 g)ycjrlox 0Xx0-3, 4
(1, 4] B3 9@?‘#@?@1&4%@?&1}{;@@%&&%@& -(5- hzdrozy% oxo-

R r
( ()5 ?ﬁ-r%g;(ysk% Zigxbgn%c?[zﬂlg (%Eg?l & gﬁg‘@glta n@gﬁhyf%ropa amide;
1, 4] dRaBr @FEHWO)%mﬂiywhenﬁhﬁhhmhd)m p@mamzﬁw -(2- (2 -(5-hydroxy-
( R) gg §§d4§€%'\§¥fll eenggh)gé[ xazm -8 yI)ethyiamélo)eﬂ%/yl)prop{mamlde
[ 1, 45&5@2@5@180%12) ﬁfemyumaﬁ}@mydm R B I BHEAY- B droxy-

am
g}goog ?lndlhydro 2H-benzo[b][1,4]oxazin-8- -yDethylamino)ethyl)propanamide;

(R)-N-sec-Butyl-3-(3,4- -dichlorophenethylamino)-N-(2-(2-(5-hydroxy-3-o0x0-3,4-
dihydro-2H-benzo[b][1 ;4Joxazin-8-yl)ethylamino)ethyl)propanamide;
(R)-3-(3,4-Dichlorophenethylamino)-N-(2-(2-(5-hydroxy~3-oxo-3,4-dihydro-2H-
benzo[b][1,4]oxazin-8-yl)ethylamino)ethyl)-N-(3 -methylbutan-2-
yDpropanamide;
(R)—N-(Heptan—Z-yI)-N~(2~(2-(5-hydroxy-3~oxo-3,4-dihydro~2H—
benzo[b][1,4]oxazin-8-yl)ethylamino)ethyl)-3 -(phenethylamino)propanamide;
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(R -N(Heptan-2-yl)-N-(2-(2-(5-hydroxy-3
- 0X0- 3, 4-di hydro-2H benzo [b] [ 1, 4]

W@ x@si0ms0ds yl ) et hyl am no) et hyl ) - 3- ( phenet hyl an PGl/pBoEA004859

am de; WD 2008/ 075025 PCT/ GB2007/004859 166
(R) - N-(1- Cycl ohexyl et hyl )-I\I—E7 -(2-(5 -hydroxy-3
- 0X0- 3, 4-di hydro-2H b enzo | %6[ 1, 4] oxazin-8-yl)
et hyl am no) et hyl ) -3 - ( phenet hyl am no) pr opanani de;
N- I -3 -(4-1l -3
@’ﬁ@ﬁﬁ &&&%ﬁ?@@ﬁ@yﬁ%&% (%ﬁmdmﬁy@rm3 4-dihydro-2H-
3
(1)X2] o?(i\hzzlgn gl Q??%E#}?I%{a\})r%ﬁﬂﬂh %Hnt elﬂsyr)r oé% Reihalemigo)propanamide;
3 (4- Brlyeloipsipe mgodemgﬂgmhehahﬁmow (2¢1-&5-LRtrbyy-3-
r ox 0 r enzo
1, 4] gx)é& ?h %?‘W? @?*1@‘%/%&4@ HOKAY %rYé}?%kﬁ’éﬁnﬁll@@)ethprrOPanamwe,
N WCBMﬂMbp&néﬁ‘ayﬁnﬁhé)ug@geggsg&f Ny@?ﬁ( DRy %5655 4-

5- hydr oxy- 3- 0xo-
1, 4] oshazgrﬁ ﬁwpr)@m{d é}ﬂxmyl&mdtmampm)etmpiapanamlde

l5\|- %SNOQE&%%Q g(%zéS Tgfuaforpﬁ net ! - ~ —{S-hydroxy 3- og(o 3,4-
1, 4] odihgdio-B1-pb t

Ch% gr og 5mfl u%r%&wg?et Qﬁ%‘ngn%lfétﬁ&’ﬁg‘?%ﬁ@ lgﬁ?p aﬁf‘(‘i

(5 - hydresighesty lé;&é 5- @ﬂmomphmhyimwz@ ([25(]5 Iﬁy:ﬂrox’y]-3 ~0%0-3,4-
Kli(azllc‘%ﬁg cﬁoyilﬂ? b%ﬁﬁﬂ]ﬁ%ﬁ%ﬁﬁ %Y}Ll;eg)hy%)n%ﬂm% ethy?)propanarmde

( 3 H3-G Chlm«sgﬂtmqmmbtamaﬁﬁﬂo)m(caclbﬁeﬂtﬁ Ihxglr(@)(y hFARKY-3-0x0-

y| ) e?i %ﬂ%ﬁf 8%[}1% 1?[;)&1 Eﬁgéﬁﬁgm B )et%élaag{mo)ethyl)propanamlde
Oy 3 B MU BRI O SRy %5 Bo-3.4-
1, 4] odibwdra-281- Wryzeﬂﬂ&u @nxmm)-ﬁtyﬂl)eltljymma)eﬂmlﬁb@o anamide;
'\Tw%rcjogegu%‘a?sn%@ qﬁ%&%ﬂ%ﬂﬁgzm no% h%rgiy(& 245, 4
1, 4] aXiazdro-28t- Nén)z@[t?%ﬂ lf]gk&% @Iﬂ)éltl‘éfﬂh'n‘i’iﬂéﬁﬂ{ﬂ)%?opanamMe

dr ox

N- Cycl ohex;i1ﬁ é
- oxo-M-Cxelibgpiyt- &rﬂt@mﬁxgne[tby}la@umm (BEaGE-hy ROxy-3-0x0-3,4-

El-yl 2: ﬁé?ﬁ%ﬁfbﬂﬁ’i l’fgr oaﬁﬁ“egé’?)t‘?gy%ﬁﬂp%ggw@gwm@%xy

-2- oMp&hexyl-N—(2~(2~(5-hydroxy 3-0x0-3,4-dihydro-2H- benz%[b 1[1,4]oxazin-
).et hyl am no) et hyl Y pr opanam

di h I'i n- 5-
I y%’%ﬂ%ﬁlagm@%é%h%bﬁcﬁ*@pﬁb%m@p@mm ( 2- (2- (8- hydr oxy
2

di h%?gé'a.%ﬁsﬁyﬂﬁ e O NG Y Ao i L 225
N- Oy ct lmdeogumcﬁuﬁi‘yf)bnhpkanmmemybpmﬁnd)mﬂa (2- (8- hydr oxy

di hyﬁ\?é}éﬁﬁz OG- G- o R epe A NN 42 #31(§ b Soxranerenal . 2-

NéQ(/))‘?gl@g@%ﬁhnoﬁ;}(ﬁyf)&tﬁﬂ%ﬂﬂlﬁ&ﬁ&ﬁﬁ%¥&na%lég (2-(5-hydroxy
N-Cyclohexyl-3-(2- -fluorophenethoxy)-N-(2-(2-(8-hydroxy-2-oxo-1,2-
dihydroquinolin-5-yl)ethylamino)ethyl)propanamide;
N—Cyclohexyl-3-(3-ﬂuorophenethoxy)-N—(2-(2-(5-hydroxy-3-oxo-3,4-dihydro-
2H-benzo[b][1,4]oxazin-8-yl)ethylamino)ethyl)propanamide;
N—Cyclohexyl—3-(4-ﬂuorophenethoxy)—N-(2-(2-(5-hydroxy-3-oxo-3,4-dihydr0—
2H-benzo[b][1,4]oxazin-8-yl)ethylamino)ethyl)propanamide;
N—Cyclohexyl—3-(2-ﬂuorophenethoxy)—N—(2-(2-(5-hydroxy-3-oxo—3,4-dihydro-
2H-benzo[b][1,4]oxazin-8-ylethylamino)ethyl)propanamide;
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2H benzo[ b] |
1, 4] oxazi n- 8-yl ) et hyl am no) et hyl ) pr opanam de;

wOR@porbexyl - 3- (4-f 1 uor ophenet hoxy) PCT/GB2007/004859

N- (2- (2- (5-hydroxy- 3-oxo-3, 4-di hydro 30

2H benzo[ b] [ 1, 4] oxazi n- 8-yl )ﬁ%pyl am no) et hyl ) pr opanam
de;

N- Cycl ohexyl - 3- (2-f I uor ophenet hoxy) - N- ( 2- ( 2- ( 5- hydr oxy
- 3- 0X

o O i) DY Ay Ny Br(Brk Srhetoses3-vi0-3.4-dihydro-

2008/ Q5 | 4758
3-(3- d}l%rg}c%o net hoxy) %@%&g’?ﬂ% @%fhylla_pfcz‘pa?%m](dg hydr oxy
- 3- ox&l-Gyalo ewar@ 5- Qlﬂubmphelieﬁioxl'y)-N—(Z-(z-(S-hydroxy 2-0x0-1,2-

N 0y o Bl S e R BT BRERTOR (2. (2- (8- hye

r oxy- ZRpNoseﬂ:sEﬁxtyl-N-(Z- 2'(8-hP’grr%X% OZ-Oe}%oh%/F dlhydro ulnolgl 5-

di hydr qUI noI [ ‘ZZ et hy
(R - NY )elhy{) plzen(eamhympmnﬁdeoxo 1 2- di hydroqu
I
Vyet ERyIS 'Z'nos A2 et A gronsineling thethylamino)ethyl)-N-
(R) Mﬁgﬁ%ﬁéﬁ?ﬂ)@@éﬁhl et hi/[ rg%a%aézlet hyl )
(3 met Ry Y Hok -hmif@mé@rmwyb -dplmﬂmqm1m-
N- chgaﬁ%ﬁﬁnd)gt(@n -(32pl{e§1etlﬂxg§p%1¥anam? 0- 1, 2-di hydroqui n

ol i

yl) et Nyla@ @) wtromy- )Z'@Oﬂ@dﬁyhmqﬁﬁfogﬁ@ﬁb'@tﬂ}ﬂammo)et 1)-N-
oxo0- 1, 2-di hydr oqui nol i n-5-yIl) ¥

N-(2-
I aﬁn n%f%’i(oﬁ I?Pkgx%%?ww@ desphenet hoxypr opananmi de;
R i hyd
(()q?“ rl\gl{)ll'_lﬁ)(g@mér yjfl) Iyl"(g%nz'gg hgér}?&%; @r%&y 13 cﬂﬁ(}pd'r&CIulnc(Hm-g '
phenﬂt)‘ﬁ oY hﬂh‘ﬁdlhenethoxypropanamlde

N (2- I 5-yl)eth
am oG AP saRe A B fioaio vty pminoiy b -
N- Q/Clhem)belxtyl 3-phenethox ﬁrpropanamld

oxy) - N- (2= (2- ( 8- hydr oxy- 2- oxo- 1, 2

o¢ rophenet
- ﬁv 56(1&1 (- $-djflycsephenethp xS By 2 phydngpsd-char-1,2-
-Gy calxmsqamg %g e BB RR R Ml (2 (2- (8- hya

r oxy- 2-0Xxo-

di hy dN<ZpelahokyrB-E2, $4djfiichyphembin N2 -
e e RIS A
r oxy %CES uinglin-5>-yDethy ammo)e hyl)propanamide;

N el oyl -4 (26 g b SR aThexy ) (KR Do

r oxy-dh m(@qqn@m 5-yl)ethylamlno)ethyl)propanamlde

di hy%(?ﬂ,% rﬁg}lqlfl% & é, d ﬂ%to plhgl’rlrgbt (9 y?— h—¥ 58(2 }?c?rggf-geoxo 1,2~
dihydroquinolin-5 -yDethylamino)ethyl)propanamide;
N-Cyclohexyl-3-(2,5 -difluorophenethoxy)-N-(2-(2-(8-hydroxy-2-oxo-1,2-
dihydroquinolin—5-yl)ethylamino)ethyl)propanamide;
N-cyclohexyl-3-(2,4—diﬂuorophenethoxy)-N—(2-(2-(5-hydroxy-3-oxo-3,4-
dihydro-2H-benzo[b][1 ,4]oxazin-8-yl)ethylamino)ethyl)propanamide;
N—Cyclohexy1—3-(3,4-diﬂuorophenethoxy)-N-(2—(2-(5-hydroxy-3-oxo-3,4-
dihydro-2H-benzo[b][1 ;4]oxazin-8-yl)ethylamino)ethyl)propanamide;
N—Cyclohexy1-3—(2,3-diﬂuorophenethoxy)-N-(2-(2-(5—hydroxy-3-oxo-3,4-
dihydro-2H-benzo[b][1,4] oxazin-8-yl)ethylamino)ethyl)propanamide;



10

20

25
N- Cycl ohexyl - 3- (2, 5-di fl uor ophenet hoxy) - N- (2- ( 2- ( 8- hyd

WO 000842502X0- 1, 2- PCT/GB2007/004859

13

di hydr oqui nol i n-5-yl ) et hyl am no) et hyl ) pr opanam de;

N- cycl ohexyl -3 1

-(2, 4-di fl uor ophenet hoxy) - N- (6§ (2- (5- hydr oxy- 3-o0xo-3, 4
- di hydr o- 2H benzo[ b]

N Oy S enEhprorstud %}?%3&%&% GRS 9508 Ay dro-
r oXy-,31. ‘Bé&ogo]ffl @]%x&iil %})@brﬁﬁﬁei&lkﬁ Jorb ana 1de

1, 4] oxazin eth ro a

N- Cyc3- %@h@keﬁeﬂﬂh&ydm—bmiDhﬁ)dybhk@ﬁ@x@}hy‘dr@@—} 2x¢-5;Ngitkydro-

) SR B TR S rseaneaides vo

20081Q0t5R %@eﬂﬁ@ 2Q03L13RASE3%53-0%68 4-dih dro 2H benzo[lé][l Aloxazin-
3-(2-Chloro oXYy cIohexyf - (2- F oxy

i) o&mbah;alammwhbb 3mheneti€mr@9anpmlde

1,4 th :
B L N e

-3 @49})ahﬁlaﬂ1hﬂb))dhﬂ) 32(%- @91‘1&@ 2{ ]])ethoxy)propanamlde
1, 4] oxazi n- | ) et hyl am_no ropanam de; 5
N- Oy ANGREH( wfyrhqxz % -0 Q-8 aqu bezetl| 44 lerpgitndo- 2H
PSEE f}[lﬁlgﬁypr Og@ﬁ%ﬂj N'dlsgpr&a))l% Bﬂéré{ﬂogl%l%bzs%lrﬂldg‘
N- Cy alRoHei2-2- (S‘H@MQ-X Gech g dibycn3-265 berp b Hi, 41y iz -8 H

b(egz(ybge‘]rmh@qqmg )ﬁ{ tl?@d%?%%ﬁ)gl%gﬁ%ﬂn (}elglze%gtrl]loxgrpropanamﬂe
N‘ ( 2-0 2= yfcRyplly Lg[ X B - (SR ey 3 - Bk BB U @i g oL BT AR T [ 1,4 10xazin-

4] oxazin-
yI ) et&yl)ethylnm)m)myl))ﬁwhegdbp&mybp@apmet hoxypr opanarmi

( R - NG H e a3y o 2Rzt b Hlosarin sy by
[1, 4]3@ lﬂnﬁm)dﬂh})l) ﬁtﬁwﬁaﬁfypg-)pﬂbﬁeﬂhaxyyrdpammme

met h ut an-2-y £ enet hoxypr opana

N- Oyct- @hkwplﬁﬂ‘ét 0xy2 N@@mmlm)sml)é\fﬂr@ﬁwvétozm 0XO0-
benz Oi E]dﬂgﬁi 4]23%&5[8@ 41%)1&5{ @.}{; )%ﬁ@lﬁ&)@%&’ )pxebpanannde or,

- phenét hoxXypr opanamni

N- (2-3-83- (:Iﬁe#dpﬂermxly)x$’)—©54@~€ﬂléhﬂaﬂfu)¢di)ﬂhﬂbﬂ\b@1ZZB(Ebﬂlydroxy 2-0X0-
[ éhg]noxgzl n- 8- .yl) et]Set ggl nt% etim}rr%propz[t\ﬁarr]l% g’ent yl -3

- Chbpg ?Rﬁﬁﬁ@én@i%ﬁ’}) adé!éﬁt%bl@%lﬁﬂwo@.m no) et hyl) - N-(2- (2-(
5 - hydtoxy-3 -ox0-

3, 4-di hydr o- 2H benzo[ b] [ 1, 4] oxazi n- 8-yl ) et hyl am no) eth

Y B ARE s pSharafiorn i commpnd of fapaiah 35 feimedin cfaim 1,

8- hﬂﬁrﬂéfdé’s@c&ﬂlﬁqsn?é)
1, 2-di'hydroquinol i n-5-yl ) et hyl am no) et hyl ) pr opanami de;
@ waph@gmmundaﬂfﬂ‘@mad@@@t abl e salt thereof.

RZ R*
6
1 Fl2 N D R7
L IN—A" (CHY, E” (y
S
wherein L1 represents a leaving group, and k, R2, R3, R4, RS, R4’, RS,, R6, R7, A,

D, E and m are as defined in formula (I), with a compound of formula (III) or a

suitable salt thereof:
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A process for the preparation of a conpound of

formula (1) as clainmed in claiml1l, the process
w@ommpnT®eng: 25 a) reacting a conpound of for neCEHGBRI0Y/004859

R2
RS
R1

R4, 4 RA R ,~D~7LR 5N-A(CRImE-R (II)
R wherein L represents a ll%@‘” ng group, and k, R2,
R4, R, R&, RS, R6, R-, D, E and mare as

defined in fornula (1), with a conmpound of formula
(I'11) or a suitable salt thereof: WO 2008/ 075025

as
or

conpound of formula (1V)

N- -
R5

(1)

in the presence of a base;

ot h hydrogen, reacting a
R4 RA61 D7 HR5

A(CH2)m "E.- R (IV) s 5 wiByein k, R4, R5, R4

' E are. as deflnedlnforrmla
Rﬁhergzﬁﬁs %%“rlr%ﬂélﬁﬁ g‘?rn’ﬁlgar@%|l%’fh€|nr?5)‘m%ﬁ0 f baseitoabl e

defined in formula (1),
b) when R2 and R3 are

PCT/ GB2007/ 004859 169 NI;;) Ar (I11) wherein Ar is
|

salt thereof as defined in (a) above in the presence

of

a suit e yeducing agent; or, 10 c) when R2 and R3

abk WeniR TandrRiges bothonidésdeh@aeti n@lof \gﬁﬁ%{ ﬁVAr

(V) OR4 "14RED7 Hs NA ER (

d)

0 R*
Aty o
N v __R
H RN—A" S(CH,) E (Iv)
R® R

. 4 5 4 5 6 _7
whereink, R, R",R",R”,R",R ,A, D, m and E are as defined in formula D,

with a compound of formula (III) or a suitable salt thereof as defined in (a) above in

the presence of a suitable reducing agent; or,

2 3
when R™ and R are both hydrogen, contacting a compound of formula (V)

R4 lRG 5 ,
<R
HN RN—A" (CH,7 B~ V)
R® R

Ar

. 4 5 4 5 6 7
whereink, Ar, R, R",R", R , R, R, A, D, m and E are as defined in formula @

with a suitable reducing agent; or,

when R?, R?, R* and R° are all hydrogen, kis 0, m is 1, A is C(O), E is CH,CH, and
D is NH, reacting a compound:
PG O
Ar/\/N\/\NG/U\/
R
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wherein k, Ar, R4, R5, R4', R5 R6, R7, AL D in and E
are as defined in fornmula (1) wth a suitable

WO e@ao7gs agent; or, is d) when R2, R3, R and R5I/@Be007/004859

15
14.

15.

16.

all hydrogen, kis O, inis 1, Ais C(O, Eis CH2CH2
and Dis NH, reacting a co und: PG 1OIl Ar~~N, ~N
R WO 2008/ 075025 PCT/ GB2007/004859 170 wherein PGis
a Protecting Group and R6 is as defined in claim1,

¢Wherei.n R7 is as .
et PBTEEGTA Plitedieionaend Kot de bR A Gmdth &
andc&ﬁﬁélﬁlﬂaRV(YHE(fHﬁ‘lf H @s)heréufx) R idz)defihed 8bove Ahddét Nﬂcl&léf
one or nore of the follow ng: converting the compound
obt&@h@@h?QﬁdﬁKﬂmrther compound of the invention
form ng a pharmaceutically acceptable salt of the
conpound. 14. A process for the preparation of a

co iondllyf £ftei(d)A(bf, X or (@Scapry Sl duk one MHore §P ke foiving:

HN 10 O the process conprising reducing a conpound
of f ot mapryetiod the c@nmunctmt(tamec; to sPfurtherotapoukiiiofth® invention

th h th bl.e pal | ad
cat al L EO R A PRRRSr PN Areep e PR R S odihoous

medi um and in the presence of a suitable strong acid.

A process for the preparation of a compound of formula (XX) (as a salt):

NH
HO/©jO\/
o)

the process comprising reducing a compound of formula (XXI):

0
N3
PR 0 o (XX

HN

with hydrogen in the presence of a suitable palladium catalyst (such as palladium

on carbon) in a aqueous medium and in the presence of a suitable strong acid.

An intermediate of formula (XXII):
0

alkyl-0 7/\'}15)1\/ XXl

alky-o R

wherein R’ is as defined in claim 1, and alkyl is Cy.1 alkyl.

A compound of formula (XXIII):



10

s

20

25

30

15. An internediate of fornmula (XXIl): O alkyl-0 --r-

~" (XXI'l) alkyl-OR wherein R6 is as defined in claim
wda 2008005028 kyl is Cl lo alkyl. 20 16. A conpoupdr/GB2007/004859

formula (XXII11): WD 2008/ 075025 PCT/ GB2007/004859 171

O alkyl-0 " v OR70 (XXl 11) R6 al kyl -O wherein R6

is as defined in claim1l; R7 lis a-6 al kyl; and al kyl

is CL..10 alkyl. 17. A pharmaceuti cal corrposi tion

conprising a conmpound of fagrrmula (1) or a 5

phar maceuti cal | accept abl® salt thereof as clainmed in

claim in asso@ikgt® N maceu( Iy
accept abl e adj uvant, ;dl gnt or Tarrier. 1 . A process

for the preparatamy] of a"pharnmaceutical conposition as
claimed in claim whi ch CO%OHSES m xi ng_a conpound

of WBFRIN B is oy d@ﬁneai ipstainrde Butis &alslaikylongd e is®i- e alkyl.

salt thereof as claimed in claiml with a
pharmaceutically acceptable adjuvant, diluent or

17.car Ai Iﬂmrarmé&utléhl compogitich efmprinimgid sorfipgundrofdormula (I) or a
phar maceuti cal |l y-acceptabl e salt thereof as_ .clainged
aémﬁpqmpgllly %&cgpt,ahletsH]é theggpt ag glapmed incdaipyl ip association with a

&thlcg. aﬁl'e)adﬁfvaﬁ {i’l'ﬂ%?&c@dﬂlé;c al l'y

acceptabesat reof -as imed inclaim1 in the
manuf act ure of a medl canent for the treatnent of hunan

di dit ch | ation of (32. ) .
18.5 07 S PRsSb ope Hebniter ol PR Eilompag 91 of Sgimeskin claim

a CORMMH b ristOmitih@a Qbﬁlp@&ndaofﬁﬁﬁﬁlﬂﬁ ¢85 l& h%ﬁﬁﬂxﬁ(aceuﬁcally

acceptabl e salt thereof clained in‘claiml1l in the

mangdcapieblesal theseafmd plaan@hm dlam hB’ethlarphtaﬁmuh@lladiutetptable
r es%ﬁ%r&{%gm i c%friser yndrome (ARDS), pul nonary
se

ronch

19. A compound of formula (I) or a pharmaceutically-acceptable salt thereof as

claimed in claim 1 for use in therapy.

20.  Use of a compound of formula (I) or a pharmaceutically acceptable salt thereof as
claimed in claim 1 in the manufacture of a medicament for the treatment of human
diseases or conditions in which modulation of $2 adrenoreceptor activity is

beneficial.

21.  Use of a compound of formula (I) or a pharmaceutically acceptable salt thereof as
claimed in claim 1 in the manufacture of a medicament for use in treating adult
respiratory distress syndrome (ARDS), pulmonary emphysema, bronchitis,

bronchiectasis, chronic obstructive pulmonary disease (COPD), asthma and rhinitis.

22. A method of treating, or reducing the risk of, a disease or condition in which
modulation of B2 adrenoreceptor activity is beneficial which comprises
administering to a patient in need thereof a therapeutically effective amount of a
compound of formula (I) or a pharmaceutically acceptable salt thereof as claimed in

claim 1.
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bronchi ectasi s, chronic obstructive pul nonary di sease
(COPD), asthma and rhinitis. 25 22. A nmethod of

WO e@an7ings or reducing the risk of, a di sease BCT/GB2007/004859

23.

24.

condition in which nodulation of (32 adrenoreceptor
activity is beneficial mhicr7 onprises adm nistering

to a patient in need thereo t herapeutically

ef fective amount of a conpound of fornula (1) or a
pharmaceutically acceptable salt thereof as clainmed in

30 claim 1. WD 2008/ 075025 PCT/ GB2007/004859 172 23.

A ;Pfﬁg%d%ff txreéﬁ‘?é, b Eédu@i'h% MO dtart lafinsdtorgfdisead or condition
i nflammatory di sease or condition which conprises

adnititls t@nprigs sdminigetngetota paticnido deed heresf a sherapeutically

therapeutically,. effectiyv nount.,of

F OREP G O H 5 SRR Pt ) 2k £ By SRR poceptabl
th%ﬁ%{eré’&faglcﬁiiﬁé‘diidaaiﬁ{ aim1l. 24, A method according

to claim?22 or claim?23, wherein the di sease or

condition is adult respiratory distress syndrone

(ARDS) , | monary, enphyse Qranchi i :
br Sﬁp dﬁ%@?%ﬁ’@} n%tﬂrcg%%io@?arlﬁlc P \%}gl e}pe’lllj %r? é\sre ja/sed?rsc 8%%1}51 on _1S

( CQRR) re kiR didtresshivAdioh. (ARIIS)2 pulmnagyrdmpigtéma bronchitis,
conprising a conpound of_fornu“ggé%# anz 8@@ Of oI & 4 oici
agerorchiensasiss erguicradsirpgiye puipo PESPAGUTR)asthma or thinitis.
non- st eroi dal gl ucocorticoid receptor (GRreceptor)
agonist; o0 a steroid; 15 o a PDE4 inhibitor; o a

25, MUSA &binbirktibe ceppsing atcagpoust of formulatl @hdooe opmore agents

chenpki ne receptor function; or, o0 an inhibitor of a

ki neesested fsemtmfist sgmprising:
o  anon-steroidal glucocorticoid receptor (GR-receptor) agonist;
o) a steroid;
o a PDE4 inhibitor;
o a muscarinic receptor antagonist;
o a modulator of chemokine receptor function; or,

o an inhibitor of a kinase function.



