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FUSED THI AZOLE DERI VATI VES AS KI NASE | NHI BI TORS The
present invention relates to a class of fused thiazole

walznvpansves, and to their use in therapy. MrBCT/GB2008/002194

particularly, the invention pravides a famly of
6, 7-di hydro- [I,3]thiazol 0[5, 4-c]pyridin-4(5 H)-one
derivatives, which are substituted in the 2-position

E’é FUSEHTHFASZO]QERD/E‘RIVAMVE@&SYKIN'A;SEIINHIBITORS
npounads are sel ecltive Tnniprtors or _pnospnol nosttrae

3- ki nase (PI3K) enzynes, and are accordingly of
benefit as pharnaceutical agents, especially in the
treat Thmtresmt aveiggelatsta mehisoof/fusal thizolewesyatives, and to their

ar.di.ovasc eu de ener ai ve t ahol i c )
SR Ity e MAk paRRlhevEE BRI Siox T & PRt ¢ Zidihydro-
T"B‘a‘thﬂzgiﬁ[p al 11‘1 3(5]—1513rie%¥19ﬂ1\}e§ whi¥Rble@hbstbted in the 2-position
yS| ol ogi cal "and pat hol ogi cal functions that are

ed subyiétatadanerphelire ol mpgety, nThese@ngveomdSWmmlﬁcawg gddladtors of
AP bR AR PAhfe and i Borb ey g

Haueasatitd apag fekpectidlyin the tedatigen \of BdverRithfl@natory, autoimmune,
rufflin super.oxi de producti on, actln reorgani zati on
ogqq@glﬁ{ Qgprgd?&eperagve vagtapodic, ¢fieol logigah ﬁxpg}pegpve and ophthalmic
iRlagy. 2003, 10, 207- 213; and S.G Ward & P.
I nan, Current Opinion in Pharmcol ogy, 2003, 3,
426- 4'343) PI3 Kmhtlavay ik roplicat@l ibe vaneyl ofgtiysiologivel and pathological

BT e L oL AL TTEL 1Y AU s
ﬁb@lﬂg 2 chﬂceﬁ r%?giﬁﬁfb? cell ﬁ@hferat?&p 3ell aftvivab ﬁfeﬁ%@ne trafﬁcklng, glucose

Aberrant upregul ation of th PI 3K pathway is
urmpmcateeuteu cmtaowtlu @emarraretryffbﬂg,mumx@ammugthrcfactms
Th
reor amzat nanﬁ emo 1s c%r %Warr]d Fﬁglogqhgrsné.s’rt] &%’%olo 3003 10, 207-.

oun CCOT Inve

2)163! aed U aMird® @, Eﬁah@,clfur)/@zt Clpdison M"lPkuerF:&logﬁQQO.’,, 3, 426-434);
therefore beneficial in the treatnment and/or

Brdye kravemtodre ipyelved i the patholery rbeanger, apbmetappli, ipflammatory and
48 5OUAE R0 é({&?h\ﬂfﬁw Al 5! fﬂ%z’is Zézl#%r% ol Sci., 2003, 24,
ﬁ ti1s, tirp %

umat0|d art e sclerosis,
366-3 Bnmaberrynthpresgul atios ©f the, PIaquaﬂa&yss anpildatedns plvsadd: variety of

b mers (ToSrioae Epiraseimnp ey icle P, and

irr eg’[‘l'l@éon‘ﬁﬂﬂlhﬂﬁﬁlt dcborid¥n@fwit e ekt ihfenion Cﬁé'id%}ﬂ)tent and
heart failure); neurodeg;neratlve di sorders suc

sulectiue R inhifiitoss ot thersfoiee hensficial i the érsetmemmqrgxrewneon of
9& g?lumaf? 2111 x?ts ?’B&@%Eﬁe‘f&’&' a%t(ll%ﬁun%l and ¥ fFam%?Atgry dslg)onqé} such as

cord Read

-rheumat01d arthntls multiple sclerosis, asthma, inflammatory bowel disease, psoriasis.and

transplant rejection; cardiovascular disorders including thrombosis, cardiac hypertrophy,
hypertension, and irregular contractility of the heart (e.g. during heart failure);
neurodegenerative disorders such as Alzheimer’s disease, Parkinson’s disease,
Huntington’s disease, stroke, amyotrophic lateral sclerosis, spinal cord injury; head trauma
and seizures; metabolic disorders such as obesity and type 2 diabetes; oncological
conditions including leukaemia, glioblastoma, lymphoma, melanoma, and human cancers
.of the liver, bone, skin, brain, pancreas, lung, breast, stomach, colon, rectum, prostate,
ovary and cervix; pain and nociceptive disorders; and ophthalmic disorders including age-

related macular degeneration (ARMD).
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and seizures; netabolic disorders such as obesity and
type 2 di abetes; oncol ogical conditions including

WO ewraersa, gliobl astoma, | ynphoma, nel anona, BCHGB®AN02194

cancers of the liver, bone, skin, brain, pancreas,

| ung, breast, stomach, colon, rectum prostate, ovary

and cervix; pain and nociceptive disorders; and

opht hgy zmumo@h e lcfipeunddGh BetoRthnde K4ithlthd p;@smqweﬂtﬁon may be

degeneration ( ARND? In addition, the conpounds in
Geighascphaynacelagical predssds for pyeintthodeveigpmsat of new biological tests

R4 A L P 9 S v
may ba ﬁwf@lfw rrﬁmﬁl(i)gamgé ﬁﬁdss@g dort detectihg Sompbends eapablneibinding to

this invention may be useful as radioligands in assays
hpanRBKcsnzi@et onpounds capable of binding to human

PDK ewg@(%/ll\%oggg&ﬁ%eslﬁi@%po &rthlgﬁﬁghgﬁ@éil@# ssvs%lecﬁve

t hi azol e derivatives as se e In itors o
kohibétoes «iPAYy k'emsa/\innyimeawmcﬁxm@a@or@hgly of béreie fri medmme for
n the treatnent

nedl ine, for exa i 0]

il i oAt o R o A g BuBe capdiovascular,
M&&%@%&W@H&é@oh@%ﬁ@&@b&ﬁ; nQAEPH08 hﬂ@bphtﬁ‘dlﬁlh&&ﬂnﬁidbﬁs
and opht hal m c conditions. Various fused thiazole

der i v&ammw"umdéh@z@c rlglsweaﬂlvreﬁarsudmlcgsd Mnkiabigh Adedlen der Chemie,

By o7 i RO ion Bl ol Bes ot RO [h8kefbn of Zhurmat

BbsHvnYi, K}Z%@,QO@Q['@[S] 7@47?3 7HOH9V@V@d’ne df@lli@cdhﬁpoﬁlh&s disclosed in
conpounds di scl osed in either of those ubllcatlons
re E{heprirubligatipns sapsepeadoie a qemneued eftheipkessnt inyention; and no

BpB&id dﬂﬁg? eﬂ%l’ﬂ&‘egq all#' bY thle %gf_ﬁégﬁﬁéggﬁsci e@méré?lfl. the.
co oun scl osed therein. conpounds I n
accor Tancsmpaunds inheecordesentith the pnésentnineeiopatepiterdadd selective

fﬁg@n{b}’t&ﬁgﬁg{ e éft S ggﬁ‘g G t,agbﬁﬁ; din {5' N %r PI3Kp and/or
ﬁmﬂy%dPMK@gBﬂm &fsog(M 6Me@§ g'eﬁe?ﬁlly Sﬁﬂ?ﬁm Arnes@f us%QnW of 5 uM

mM or | ess, usuall I"ess, typicall

ot lesse typicatiyiiof AM Obk% ouitabiy @ffSQOersM or llqaie,aﬁ¢a}lya>ff IQ@MM less, and
Brefe'g%bﬁ? of ?TF gNPorq];sesr(ﬁ}*%l s}é{lﬁfg tp%rosoﬁ M :aplliar%%ﬁ%e(tflgea Igwer iCE;o figure

appr eci
daidedsesméreltielite estipotady OTI’(HIimq:)ouna'sh@f the tﬁ@enmitdﬁm@i p@dms at least a
i nvention may _possess at | ea fold sel ect

Wl |S@lyct1w,§ﬁ@5x Wl%ll.waé&‘@ft aa202€s>1<11 lertive |aéﬁ:rtlm guitably at least a
AR el SR I loca et @ JOb B BELRSA Mty o the human
Bi3Konartdyor HIBIK P ahd/ohPIi3Kry aRDiér REFKD Isofoﬁiﬁ}(blaandloomheﬁmﬁman kinases.
and/ OJ’l"hé:) B)Krgpolusg { t@e rit?\le?l%i(i)r\ll Sostsgss%topa%i (H/antages in %erms ‘of their high
potency and selectivity, demonstrable efficacy, and valuable pharmacokinetic properties
(including clearance and bioavailability).

The present invention provides a compound of formula (I), or a pharmaceutically

acceptable salt or solvate thereof:
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The conpounds of the invention possess notable
advantages in terns of their high potency and

W@ 2008001089 t y, denonstrabl e efficacy, and val uabCEGB2008/002194

phar macoki netic properties (i.ncluding cl earance and
bi oavai l ability). The present invention provides a
conpound of formula (1), or a pharnaceutically
acceptable salt or solvape thereof:(l) wherein R1 1
represents hydrogen_or -6 alkyl; and R12 represents
hydrogen; or C -6 aflk alkqu—\Fs 7 cycl oal kyl,
C3-7 cycloal kyl (C_1r6 ary -6) al kyl,
C3-7 heterocycl oalky tero al kyl - (G
-6) al kyl , heteroar et eroaryl Ci 6) al kyl , any of

nore substituents; or RL 1 and R12 aker’”
together with the carbon atomto [ Gp are both
attached, represent C3-7 cycloal k Q ¥

het erocycl oal kyl, either of which gdoups may>ipes
optionally substituted by one or nore substituents; T
represents oxygen or N-R25; V represents carbon or
nitrogen; Wrepresents carbon & nitrogen; R23
represents hydrogen, hal ogen, cyano, nitro, C -6

al kyl, hydroxy(G -6)alkyl, trifluoronethyl, aryl (G
wherainkyl , oxazolinyl, triazolyl, hydroxy, G -6 al koxy,
dlfluohonethoxy, trlfluoronethg@g C3-7 cycl oal koxy,
C3-7 I&yémaselagﬁwogﬁepaﬁk@ﬁw phol i nyl (G

- 6 | | . t . ’
) 2 RSl el i B Bl .9
@ckﬁll@ﬂd@{](,)au{){b haply X, ¢ Jatkiyh & ;. 7312_&t¢dj'bltbytlk,yl, C;.7 heterocycloalkyl-
o gaﬂg}l | n zp%rﬁgﬁ%%%lyﬁ%r gn g&gg@bgﬁégthgmym optionally
Jd%%@i%' K)%Y)? M@ﬁ)ﬂsilmkﬁ@ dr 6)al kyl Janino, G -6

Kyl su ¥ am no, C2-6 al kyl carbonyl, C2-6
aI kyl Rarabdrﬂy Vd)em’tésenmg@q kil tbecasbery atom to which they are both

28'?%@3% F%&%&?gg& bw oa kc#ng gtb‘ﬂgeg%tjﬂ;)(acrk?%(%lﬁélth%ra (r)P Whith groups may be.

tovhybubeaaitddBYdne drinyste SubstifdentsS)
gﬁkylﬂgﬁtnocarbonif dlgC |}6ngkylan1no(C

i - 6) al KEATESERISIPEYESTHRN ,,dl(C i -6)al kyl am nocar bonyl ,
V represents carbon or nitrogen;

W represents carbon or nitrogen;

R® represents hydrogen, halogen, cyano, nitro, C,.¢ alkyl, hydroxy(C,.¢)alkyl,
trifluoromethyl, aryl(C,.¢)alkyl, oxazolinyl, triazolyl, hydroxy, C,.¢ alkoxy,
difluoromethoxy, trifluoromethoxy, Cs.7 cycloalkoxy, C;.7 cycloalkyl(C.¢)alkoxy,
morpholinyl(C,.¢)alkoxy, aryloxy, aryl(C,.¢)alkoxy, C,.s alkylthio, C,.¢ alkylsulphinyl,
arylsulphinyl, arylsulphonyl, C,_ alkylsulphonyloxy, amino, azetidinyl, morpholinyl, Cy.¢
alkylcarbonylamino, C,.¢ alkylcarbonylaminomethyl, C, ¢ alkoxycarbonylamino,
[(Cy6)alkoxycarbonyl][(C.¢)alkyl]amino, C,.¢ alkylsulphonylamino, C;.¢ alkylcarbonyl,
C,.¢ alkylcarbonyl oxime, C;.¢ alkylcarbonyl O-(methyl)oxime, trifluoromethylcarbonyl,
carboxy, C,.¢ alkoxycarbonyl, aminocarbonyl, C,.¢ alkylaminocarbonyl, [hydroxy(C,.¢)-
alkyl]aminocarbonyl, [di(C,.¢)alkylamino(C,.¢)alkyl]aminocarbonyl, di(C;.¢)alkyl-
aminocarbonyl, [(C).¢)alkyl][cyano(C,.¢)alkyl]aminocarbonyl, [(C).¢)alkyl][hydroxy(C,.e)-
alkyl]aminocarbonyl, [(C|-6)alkoxy(C|-6)alkyl][(C1_6)a1ky1]amino¢arb0ny1, [di(C,.6)alkyl-
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[(C -6)al kyl][cyano(C -6)al kyl ] am nocarbonyl, [(C
-6) al kyl ][ hydroxy(G -6)- al kyl ] am nocar bonyl, [(C

wo 2@pabtexy(C -6)al kyl] [(C i-6)al kyl ] am nocar PGHEB2008/002194

[di (Ci-6)al kylam no(C i-6)alkyl]
[ (G -6)al kyl ] am nocar bonyl, C3-7 cycl oal kyl (C
i -6)al kyl am nocar bonyl, aryl (G -6)al kyl am nocar bonyl ,
ﬁtﬁin@(@@&élkﬁ][(@%ﬂk&l%ﬁhociﬂ@&@ﬂ @Y Mycloalkyl(C))alkylaminocarbonyl,
am nocar bon% 3 azeti di nyl car bonyl
6

ﬁyuﬂowﬁ/szmlmqﬁh%la} gnarylamﬂn%@rbevyldh%gxpera}(%n)ylkyl@lno-

R AT, PR GRS minozstdimyiombonyl Cas
gk?%w%%gﬁﬁﬁﬁmlﬂ%lff?d%w prlﬁiﬂé)lgﬁdibrg'&fabjﬁlyl , (Ci¢)alkylpyrrolidinyl-

| I Al
cabPawd| G e ql%gyw%? tvaﬁ%y pm%&lﬁ lerBomydi %gﬁileséar"@dﬁry}nopyrmhdmyl-

AR gL b R Tidioyearbonyl, piperdinyictbo, (Cro)-
aikklpi;&tﬂzmymayﬁqnymm@plaﬂklykmhqnbb 1By o ridytsplphonyl, C,.6 alkylsulphonyl-

é\%}@%‘l}% Wiq@aq@ﬁf’n%gu%oﬁ( ngr R§|4( rClepr esent s

- 6) al ¥ RFeQRACATYARIBE; hlbgdR28, 95111052& dlmebshuamrﬂﬁioe&bonyl or

on adj gcent gar Bon "at ons, toge her represent
met hyRe raeadul'b ywhsn sithdtedion adjacdny carheal ploxg; togethierRepresent

re.any of the groups in the
SRR eIl st at eat o be
opt| OR& rbpresanpstifdikgd, this group may be
unsubstituted, or substituted by one_ or
subst Wheesany o Wewq ip the epmpqyinds pEfogmpla A (Bebove i stated to be

Etgl% % R bisttififed, E? 'iﬂatylgeg.ﬂlsﬁ}’suﬁﬂé‘d QF F\fﬂéﬁtélted by one or more

utents. such groups 'w
substitnsts t Typdalby, smrhrgreuﬂmt/ﬂlthﬁmﬂubdﬁmtedjm smbstltmdi lojr Ore, or two
salts of the c ounds fornmula (1) will

iiﬂ’é?'i‘\‘&‘é‘&tﬁo“é%{’lp’ysuﬁ A1 B eyt r%%%bsrf&g&ed

howevegs, useén H@icile, ihe sﬁlli‘seofﬁh@ BéthAdUrAY oPfornllR (BOWIIBENdS
of the invention or of their Ehar maceutical ly

plarmpeabicallsadcepiablggaltsa k@tbeqcﬂa 8 mapehaweyat, by uaefukiptthppreparation

g@l ts?rglﬁoé S.0 gﬁlnqgv%lgﬁa%]; o @IFII' o g‘}\%"[%tgﬁé)% gceﬁegleﬁs%itg Suitable
Phatmageudical) wcelﬁlbleﬁaltshﬂ“ tROCTIPLURIOT mibanvmlentmcmnde acid addition
with a solution of a_pharmaceutically acceptable id
sisrveh mpurfeteianmle bséwaiedshx TBHRG &Soletion of the compound of the

FRERARERHh QQ@Hﬁ&n §f:é art4EREiL A1 gptal;'i@ ggi'd%ué}%sdhydroc loric acid,

sSucci ni ¢ aci acet acl d, berizol ¢ aci citr

sulphaic mdamedlamesmﬁmmpimd (fumamdamd:unalbleramd: syccinieaced, ‘acetic
th ounds .of the i nventi,on carry .an acidic noiety,
RO, DepANG 40, cibls o s AP AP TRORIF il ELermiogs Where the
§éﬂ1f)(§,1n'd§‘ ef ﬁn@fm\réﬂMoﬁ BéitHaLa ik RhdietfB. | caftilkl Ssuitbig-

sodi um or
pharmaceutically acceptable salts thereof may include alkali metal salts, e.g. sodium or

potassium salts; alkaline earth metal salts, e.g. calcium or magnesium salts; and salts
formed with suitable organic ligands, e.g. quaternary ammonium salts.

The present invention includes within its scope solvates of the compounds of
formula (I) above. Such solvates may be formed with common organic solvents, e.g.
hydrocarbon solvents such as benzene or toluene; chlorinated solvents such as chloroform
or dichloromethane; alcoholic solvents such as methanol, ethanol or isopropanol; ethereal

solvents such as diethyl ether or tetrahydrofuran; or ester solvents such as ethyl acetate.
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potassium salts; alkaline earth netal salts, e.g.
cal ciumor magnesiumsalts; and salts forned with
WG 00v/ailoss or gani ¢ | i gands, e.g. quaternary anmBeil/GBR008/002194
salts. The present invention.isncludes within its scope
sol vates of the conmpounds of formula (1) above. Such
sol vates may be formed with comon organi c sol vents,

Alt@mativelly, aB@sddedtessefl tetunspomiiédo Bforeia Bligayobe foahedwith water, in
chlorinated solvents such as chl orof orm or
whichraiedhet wilhes hydrdlghol i ¢ sol vents such as net hanol ,

git 2 ta@itaﬂi %E—&?ﬁ %h rg) Eé EI%ECI‘E Sh\fﬁ&%ﬁnﬁﬁﬁ S @isthe invention

er sol vent
inclote asaightmhlalmd ahabmnﬁieﬂefimtaﬂk/}é lgyoupt Her sxﬂnv;de €54 altkyl groups.
he conpounds f for orned
fméi exHmBlgs e %@W%X |an% éﬁl&wpﬁ% and sigighiaha ﬂ&yf’ranched
SPGBy gi:tﬁltp@r ﬁﬁﬁemapﬂkﬂfg@o@armau&%eﬂafyl fetheyl n-propyl,

I nventi on i nclude strai ght-chaihed and branched
m@pwpylgnbupé,, setbntyé,xm’opt}é t@ie-batyd) k%dlrgctbwkpsopyTwpﬂ B:anethylbutyl

| es include nd,,e‘t yl S «
B PR RpresREn R gy e Sy o Roliisupbgpyt” and
‘qtlcgtmaylalﬁ%t’ lfeltb e c@hskﬁﬁbd amwa gliyncl ude mst hyl, ethyl,
n- pr I sopr opy "-butyl, sec-butyl, |sobut

(0]
tert- gmﬁcyﬂc Co o aH%fi BRPUpY @rswclanr@pssL ﬁﬁlﬁl?ﬂ}tbluﬁxlq){opentyl
s such as "G -6 al koxy , "Ci
Q%th?é?ﬂ a%%‘?%ﬁé ' kyl sul phonyl " and "G -6
al kyI Suitable' ar;alrgonps 1helud@pi$etnyuﬁdl by ipaefenablySieaylf | c

c3-7 | k but
cycl oS G e alaLpisiaclige beah Py iyl Rl g and

Spf L@l ude phenyl and naphthyl, preferably phenyl.
SUI table aryl (G -6)al kyl groups i ncI ude benzyl,
pheny$witabld heterbeyvldabieyd g;duparw,hldamay hyﬂnpasmly&nzo -fused analo gues

tieof e bR RN AR LB bt i ket o E BT G,

ﬁlablﬁmytﬂfa@fﬂhulaﬁyimld@&dmdfyo & 981%?39%&1, chdvhiaakl, @ipeytiinyl, 1,2,3,4-

i ndolinyl, thiazolidinyl, imdaz

terahysgaiieglinyhryd.3 4ém@ydfwﬂoquwpb@yh mlipﬂwmm 12,34 4etrahydro-
ARSI SOty SELTAD LR
hono pSlﬁ]mb&ezlhdﬁ@fbaryhgﬁoubQInblmﬁb furbb bempoanyl) ylibeamfuryl thienyl,

AL S 5, s
DA SR ilafoto, ORI, bepgogzobl, fsonggely, thizolyl
pezathidzyly), 1soth1azolyl imidazolyl, benzimidazolyl, 1m1dazo[1,2-a]pyr1dmyl,
imidazo[4,5-b]pyridinyl, imidazo[1,2-a]pyrimidinyl, imidazo[1,2-a]pyrazinyl,
oxadiazolyl, thiadiazolyl, triazolyl, benzotriazolyl, tetrazolyl, pyridinyl, quinolinyl,
isoquinolinyl, pyridazinyl, cinnolinyl, pyrimidinyl, pyrazinyl, quinoxalinyl and chromenyl
groups.

The term “halogen” as used herein is intended to include fluorine, chlorine,
bromine and iodine atoms, especially fluoro or chloro.

Where the compounds of formula (I) have one or more asymmetric centres, they
may accordingly exist as enantiomers. Where the compounds of the invention possess two

or more asymmetric centres, they may additionally exist as diastereomers. The invention

is to be understood to extend to all such enantiomers and diastereomers, and to mixtures
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pyrazol o[ |, 5- ]pyridinyl, indazolyl, oxazolyl,
benzoxazol yl, isoxazolyl, thiazolyl, benzothiazolyl,

w0 s@hdmgol yl, i m dazolyl, benzim dazolyl, i mPEwGBR008/002194
] pyridinyl, imdazo[4,5-]pyri.gi.nyl, imdazo[ 1, 2-
]pyrimdinyl, imdazo[ 1,2- ]pyrazinyl, oxadiazolyl,
t hi adi azolyl, triazolyl, benzotriazolyl, tetrazolyl,

tnmrebﬁmwy F)rdikbktﬂﬁi myddmg £i06HAteS| Fdﬁvﬂula qmyandokae ftytlulac depicted
ci nnol i ny pyri mdinyl, pyrazinyl, quinoxalinyl and

hereinHianpfe lgwe@%%to represn phandivided] stereoisomeseandrdk pgspiblegmixtures
th%gp qglq,?s s?atl:(i] 81l éﬁ%@vnf(%tﬁ&w#%%e 'In 95](5185111 %ﬁr&pgﬁr?({};'h(g ?%r%ﬂﬁ% (I) may

uoro or

ExiNTRothncheneds, féxoamuipae lédu) (OHYE=0)Rencd (CHeCEIGISytaumiers Formula (1)
centres, they may accordingly exi st as enantioners.
amdéheefmmla@ dnm@t@d dsreytafienarciinferdnd; to mensessslealsindiyidust tautomers

g cﬁi I%%%l MIx{u?esCtﬁ%gfe f‘lnlegilﬁ%e&rg%/ ssh%tq%' FHARN! ¥ exi st

ereoner e ungerst ood to

ext enmypicl ahlhesofat'' endints todBsgen anethdli @gltesiiy®o Ie6ise eralisdliment, R
to mxturesthereof in an% proportion, includi ng
is hydiegere oln appthererabedimenin R + 5 C 14 glkerl earecidlyimsty-

her ei ar re t cal [

st ere%lﬁe;gﬁ{élr{s lggﬂg%rﬁ] pos%éab Igem iltﬁ reg %%e(%g& Oggﬁjl any of
whikk geoups atagdbe optishmlpysubstiatedbs ene bnmanladsubst(ments

co nds .of for. ma %i.st aut onmer s

e IR By P QR g haldeby o, nitS! Cug alkyl,

ALty ) hydbskyt 06 B&bﬁ?'(ﬁ%&@ﬁb&bﬁﬁ tRRhGoRRTHORY, éyl%xy, Cis

i ntended to represent all individual tautoners and

P diin| @ smllsplwiphonyh eménst, C1aplketanine,ali@d.s sikydaming, Cz 6

zﬁ%{l p'(l)tg/ﬁadméx% ;?: 9 alllicc\)/)?yloc%rg%gg%msnlo dmﬁ %ikﬁ%ulpﬁxgﬂgxg?no formyl Crs
dllaylaﬁbéri}@ rcaﬁiﬂi@ﬂCﬂpﬂkoxﬁlrbbnyﬁ alﬁinoca{bblyﬂ'l C€§ﬂﬁylhﬂﬂ1ﬂ®arbonyl
Sui tably, R12 represents dr ogen;

@m‘( alkﬁégnmoeerépladi ayinogiiphgny], C Y&inwslﬁfﬂogwbﬂ&s
e T e
i ncl u@earﬂt;ﬂéxx@qxamw}amsobstummtsmn ilﬁcludd@io;ro chloro, bromo, cyano,

triflu
tilpi e Psh Bty bty by kit Ry S hbjrastorsgifuoromethoxy,
lﬁ{elﬁ}i‘*}t %&h}'l@ld %aﬂl}“ydlﬁwr@h%ﬂﬁho n%fcléﬁﬂmn@ dinethylamino, acetylamino,

al kylam no, di (G -6)a ['am no
rarsﬂhyxmrhwwnam, rli@ethmxl @Mnye&pﬁoﬁya@mln@rbmw 6

é oi ar oggpém%{("i(cgl%ongl?él% 12}n%:%ogar§$n ld?r%rﬁ?lgﬁém%carbonyl

oxyc am noc bon
ﬂhiﬁ)ﬁkﬂﬁhdﬂ@l} &iéﬂl@ﬂa’ﬂnnodlhlbﬁﬂ)nyl ﬁﬂaﬂllmdt}@mzﬂmeaﬂﬂmmyl, .especially chloro,

ggghggigrlmgt%rﬁ/hlo -6 al kyl am nosul phonyl and

Typical values of R'? include hydrogen, methyl, n-propyl, isopropyl, isobutyl,
cyclohexyl and phenyl. A particular value of R7 s methyl.

Alternatively, R'' and R"? may together form an optionally substituted spiro
linkage. Thus, R'' and R'?, when taken together with the carbon atom to which they are
both attached, may represent C;_; cycloalkyl or Cs.7 heterocycloalkyl, either of which
groups may be unsubstituted, or substituted by one or more, typically by one or two,
substituents. In this context, R'' and R'z, when taken together with the carbon atom to

which they are both attached, may suitably represent an optionally substituted cyclopentyl,
cyclohexyl, pyrrolidine or piperidine ring.
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di (G -6)al kyl am nosul phonyl ; especially hal ogen, G -6
al koxy or Ci -6 al kylthio. Exanples of particular

waeamsoiteent s on R12 include fluoro, chloro, bPGHGB2008/002194

cyano, nitro, nethyl, trifluarpomethyl, hydroxy,

met hoxy, difluoromethoxy, trifluoronethoxy, phenoxy,

nmet hyl t hi o, net hyl sul phonyl, am no, nethyl am no,

di et hnyd petoned embediyieatiiie N-RE. HavachebanlddamemoT is oxygen. -
nethylsulphonélan1no faornyl, acetyl, carboxy

met holtyapiefssied embadimenb I Baaghon. &e@wh%rmnmea?%n‘ws nitrogen.

di met

oty LArk L0t SRoaT Vot RPR T RSt Ppeimpnt. W is nitogen

especTind ﬂ)rysanhirwem;omsd‘lmyldm a nmhpqdﬂdinf(fommlﬂ' ¢pascddpicted above,

V%ﬁgﬁ%eul?ng@%gﬂ% dr O%WQ;(\We %ﬁ%{:log I’f@ﬁ% represents hydrogen,
dgénc b, Mab L@wocflkﬁlhicﬁomtg%’)hlkyl“\'tﬁﬁﬁ&@ﬁxbﬁﬁ?i xryl(%ﬂ, s)alkyl,

Rl “may’ t oget her form an opti onal subst it ut
lsxyirmcy, GiakBgay, drﬂwomailoxnndﬂmmmethmenawbkeml(@ed)ddboxy, Cis

%%ﬂpgk?lesg@hﬁg FSBLAE@ a&rz]lel)ég téhalka}}lsu?&lonyloxy, amino,

ast ﬂkﬁ@%b@ﬁh&ﬂo; C?& ﬁlk?l%ul@ﬁonylélﬁfhogCQHﬂf{yl@&bo@ﬁ carboxy, Cyp.¢
unsubstituted, or substitut one or

algoxycarbopylpgmineargenylyio) s @hﬂgtmrmewbpsyl [hydeaxy€Ci.)alkylJamino-
S (R ot B UL PUHSHRLI, g Blaliocarbonsy,
ayl(Ca@hbkytaﬁpanyH azajdinydecaabdonyl, spyh:bhdinytoaﬂaonyl

P RHCabpid G« SO paPdsetbonyi s el carbaioh her

e nbOdTﬁ'@&%senTldv%nWﬂﬁHer ﬂrﬂvﬁespﬁ 8.8 \}S&ﬁlq oF @ﬁﬂild‘@f‘&s de\ﬁlcted

is carbon. |In another enbodi nent 'S nitrogen.
moe'e,eorraedlaenmummlmaccemabée sadtrdyonlvatethemof, hberein R represents

BRSO BT e Aot e T oS €y R e, G otk

Rydréx g 8 m&ytmﬂabﬂome&mep&rewxe &9(€, 9BIk8RY, Al @lkylthio, Cy.g
t hereof, wherein R represents hydr ogen, hal ogen,

alfrelslphiayt, eeylsubphisyl aarklppiphpgdy 6»«5/%1&)/15“16?%}1@1 amino, Ca.

%\k#r cﬁ%&?{éﬂgﬁ ba 6 @kﬂsﬁ@)or@l%ﬁ%kcz pXIQg]I%é%on)Qor aflintedbonyl.

ar yI ( Parti6)lat qus of B*2 ﬁcmﬂkhydhbgm, h@logén, atlykgd sittop bkaxplinyl,

Giaboiat Ba aRaid Mo melgrusmycromelips Cro BTk e,

éﬁkc‘fd’éll&l CHQ?J‘llfdx@r”?neﬂ)hoﬁgylgclad)hl(&%ﬁ‘%P&eryl 1‘&&&)96’11%-1 é}% 6
koxycarbonyl [ am nocar bon

elkklyhxdmnyi@mmob Eny hlkyIChlsbdnrinwrmmahidl Ky Ao yeabanylamiro, .

Ej(hlégrag()?g’ wﬁl@%&ﬁﬁﬁ%}&% k%%ik}?&ﬁa'h%}('y&mino, C,.6 alkylcarbonyl,
C».6 alkylcarbonyl oxime, C.¢ alkylcarbonyl O-(methyl)oxime, trifluoromethylcarbonyl,
carboxy, C,.¢ alkoxycarbonyl, aminocarbonyl, C,.¢ alkylaminocarbonyl, [hydroxy(C,.¢)-
alkyl]Jaminocarbonyl, [di(C,.¢)alkylamino(C,¢)alkyl]Jaminocarbonyl, di(C,.¢)alkyl-
aminocarbonyl, [(C,.¢)alkyl][cyano(C,.¢)alkylJaminocarbonyl, [(C;.¢)alkyl][hydroxy(C;.¢)-
alkylJaminocarbonyl, [(Ci.¢)alkoxy(C.¢)alkyl][(C).¢)alkyl]aminocarbonyl, [di(C,.¢)alkyl-
amino(C,_¢)alkyl][(C).¢)alkyl]Jaminocarbonyl, C;_7 cycloalkyl(C,.¢)alkylaminocarbonyl,
aryl(C,.¢)alkylaminocarbonyl, heteroarylaminocarbonyl, heteroaryl(C;.¢)alkylamino-
carbonyl, azetidinylcarbonyl, hydroxyazetidinylcarbonyl, aminoazetidinylcarbonyl, C;.¢

alkoxycarbonylaminoazetidinylcarbonyl, pyrrolidinylcarbonyl, (C,.¢)alkylpyrrolidinyl-
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aryl (C i~al kyl am nocar bonyl , azeti di nyl carbonyl,
pyrrolidinyl carbonyl, piperidinylcarbonyl,

W@ @09BY@Bky| pi per azi nyl carbonyl or norphol i nyl BEr/G8a008/002194

The present invention further.guwovides a conpound of
formula (1) as depicted above, or a pharmaceutically
acceptable salt or solvate thereof, wherein R23

ERBBIES @]tésalltd#@(ng%kylbﬁlr@QﬁﬁylcﬁN&m,, di@ - &alla}'lklﬁinopyrrohdmyl-
hydroxy(CG - g trifiuoronethyl,

casb%ywhlamwmds@y Orml,-%owlqe@kgimylcm nml@p%wétimkyrbonyl (Cr6)-

SRRt it Blenrohii o Skylshiconst ¢ llisulphony-

mbﬂhylaxﬂcp((qrgydlbydymlmsmlpbonﬁ 6 al kyl car bonyl am no,

G -6 al kylsulp 6 al kyl car bonyl

am not¥eR rY9lueS @E#t |1'&‘EJP‘§ﬁhX¢&Pg?§shaé?geR2@ltﬁ°n fiygromethoxy,
L awwloﬁahé}gm @¥§m§x¥ t;d;n 1, Cq)éz?iﬂg}ldrﬁ‘ﬂ%c.arbonyl, [hydroxy-

- al’kox uor orret hox

QGueidlkmpunmdad)oylyl @f{CY o)elkylapEhdaaxyony 3¢ (,WICYIth(kyk}((Ci\ .)alkyl]-

2“%' kg?%ﬂ}’l ary]@g héalk%g%og 6?}31:, g{?ﬁ)t(lﬁgly?@o@y p¥per1d1ny10arbony1

gdlké% S ing b teiﬁh'morﬁl?olfhy?é Wpar bonyl am no,
a

koxycarbogyl ! -6)al kylJamno, C -6
aI kyl %mtqblmw}meémf 6hmrng¢m pekyl, hydexs, aryl(Cy.e)alkoxy and

| k r [ rre C2-6 al kyl car bonyl
§51Mkﬁﬁﬂ?@§§*ﬁ§? trifluoromethyl carbonyl, carboxy,

C2- 6 Aluk@atiieanhesyt R”amln@&layda@genl fludso; ﬁlloro bromo, cyano, nitro,
al kyl am_nocar bonyl.

Rethy]. pydsoxsasthyb ﬁg}ﬂuorpla?w,%ewawroam mgthexy, ethoxy,
TSSO 00 B,
pheﬁ)'hblp}ain]yl [p!hymylmlyl(dﬁyl nﬁe)hylsailﬂ;dn]yhmypmnﬂobmﬂlam{n@ﬁ

ey Rplohe %ﬁaﬁéﬁ( HedoysfhosVed bmt Maathocionyl
m@t)h@lalﬁﬁha) @PBIGE Qﬁﬁﬁ%ethﬁm?n&ﬁﬁﬂoﬁ?lk KHithdtfy1 amlnocarbonyl N-

6) al kyl am nocar bonyl’, aryl (l@ yl am nhocar bon

ﬁwﬂm@yh)é\%ﬁwﬂw&arw@ﬂwbowét nudmmn(oarbonyl azetldmyf/carbonyl
|
SR R BR LA BRE R erabay

fadrpholihoxpseylbony| anmi noazet i di nyl car bonyl,
pyrrolidinyl carbaonyl fo 6) al kyl pyrro] i di nyI car bonyl ,
G - 6 APgedisatyesof Hvy ude hydogen. fpeoa higrR, (brorae,cgno, methyl,

A DRt B L RPEOKmethor, gy piuoromethoxy,
lﬂiqnex)",dniengqlwa)r blumnlwlthiC(, @%@ITu;ldllikaﬂ% mqn&?samhgwl gﬂm&iwphonyl,

o, phol i car bonyl , - 6.4 onyl, .Gi-

BRI RS R BIRS Y ABT feeilaming. Sl BPR Y i b nd,
dviRiosaborvd! sspeciay lﬁldré‘g“énuﬂl%th@'}’ iy RDRK, béﬁ%&l@ﬁ? Or ni%tHyls@lphonyloxy.
dlfluoronethoxy tri uoronethoxy car boxy,

al koxDefinibizayaluesyt B mqkqdeéwmg@arfbmwlchlqrhwﬂ@%yutm oxazolinyl,

triazolyl, methoxy, difluoromethoxy, trifluoromethoxy, cyclobutyloxy, cyclopropyl-

methoxy, morpholinylethoxy, azetidinyl, morpholinyl, acetylamino, acetylaminomethyl,
methoxycarbonylamino, N-methoxycarbonyl-N-methylamino, methylsulphonylamino,
acetyl, acetyl oxime, acetyl O-(methyl)oxime, trifluoromethylcarbonyl, carboxy,
methoxycarbonyl, aminocarbonyl, methylaminocarbonyl, (hydroxyethyl)aminocarbonyl,
(dimethylaminoethyl)aminocarbonyl, (1-hydroxyprop-2-yl)aminocarbonyl, dimethyl-
aminocarbonyl, N-(cyanomethyl)-N-methylaminocarbonyl, N-(cyanoethyl)-N-methyl-
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(G -6)al kyl ] am nocar bonyl, di (C
i -6)al kyl am nocar bonyl, [(CLl.6)al kyl][hydroxy(C

WO 200y/a01084 ] - am nocar bonyl, aryl (G PCT/GB2008/002194

- 6) al kyl am nocar bonyl, azeti digwyl car bonyl ,

pi peri di nyl carbonyl, (G -6)al kyl pi perazi nyl car bonyl

and nor phol i nyl carbonyl. Suitable values of R include
AnoegBeyl CN(@ycﬁtb%yélthylﬁNdﬁétKMamﬂ{dé%%ylﬁNf(h‘léﬂiby( 8tR¢)-N-methyl-
G -6 al kyl sul phonyl oxy. I|llustrative val ues %23
arnmpg@bow@wmthyﬂmmp@hyew meglylmleﬁ@rbwbd%lsomqwa-methyl-

%Elt BXArbomn,gc{igﬁéiféﬁlti%{Aﬁrbohglf fg*m'#(%argﬁﬁl%%fhflanp ﬁgga%Onyl benzylamino-

ydr oxy,

&aﬂ)(fdylll,@yﬁdﬁ@lﬁzﬁﬁﬁloca}b@r@@mdmwhﬂmnnmtﬂmmﬂ hiedidinylcarbonyl,
met hyl sul phi nyI phenyl sul phi nyl , phenyl sul phonyl |

hadroryazetidimdearbens), aminparstidinylepspony f¢4/-butoxycarbonylamino-

n -
T RO AR RSB R oy, mespoomet
Mrytd'rdmgstmrﬂrgdy) dmahghmmolldlnmwhgmmmnmmtbonb&

DEB g ok SRy - Ctbpperazinylcarbonyl,

%fﬂh@hhﬂbﬂﬁb&ﬁrlﬂ@mﬁwlpﬁbﬁﬁrﬂn@ﬂhméhfbﬂblb}qmé hyl and dimethylamino-

F per azi nyl car bonyl” and for phol’i nyl ¢ar bonyl .
SMQMHU c values of R include hydrogen fluoro, chloro,

br omog _,cya nmet teifl

penzy SIS TaNOrIE: sl SRS Moo, pittey RSP .
ﬁifﬁl@ﬂ?hyeth&@ﬂ éakb@xw matedyarbbihyl, methlfayisedagtongl (hydroxyethyl)-
phenylsulphlnyl phenyl sul phonyl , neth Isulphonylox
apinegarberd: dimgylninagarbn yid\’ ﬂwéﬁwyﬁbwﬁd\’ -myglal Wm@ﬁ%rbonyl,

BB v, ST LA 9T T, B pcanos

E&Bnoqmbumﬂcmbmnagen fluoro, chloro, cyano, nitro,
oL s 57 TR, e BB OTs lssgaroons.
mpbﬂkylﬁmlrﬂca%ﬁyl ?(C?%]aﬂé;‘l‘]ff&yan&@lfgﬁo y'l]ﬁ)ﬂmocarbonyl [(C1 )alkoxy-

acetyl am no, acetyl am nomethyl , Xycar bonyl am
(Gmb&ibﬁi{c%rcbdhylﬂammmbmyém mtldmtchghosmll phony! ami no

acety b_oxine t weth OXI

o 11 SrBRERn et Blast s Mih e MBggrecbony
&Rﬁdﬁlﬁ}ﬂmﬁ@&tbonﬁﬁNMW@mnﬁt)@mm{Ejﬁylammocarbonyl N-(methoxyethyl)-N-

hyd t hyl b
trahrarRy RO LDh o) A B oy | (

1 hydp ny v%[u}él&fﬁm 3 o%@ﬁ‘ybnotﬂlzﬂﬁyéf R®is anoI Another

am noc cyanone am nocar pony
valaé oﬁlﬁﬁoetehbcb&y Amethdérylabwiof BEh rskﬁm)allkoxycarbonyl especmlly

m%%gr 3 )ﬁﬁhﬁrﬁgr%ﬁ%gﬂpﬁgﬁ@f f%iﬁsy’lammocarbonyl especially

dlmethylamlnocarbonyl A further value of R is [(Cy.)alkyl][cyano(C;.¢)alkyl]amino-

carbonyl, especially N-(cyanomethyl)-N-methylaminocarbonyl. A still further value of R*
is [(C|.¢)alkoxy(C¢)alkyl][(C,-¢)alkyl Jaminocarbonyl, especially N-(methoxyethyl)-N-
méthylaminocarbonyl. An additional value of R* is azetidinylcarbonyl.

Definitive values of R** include hydrogen, chloro, methoxy and dimethylamino-
carbonyl. A particular value of R?* is hydrogen.

In one embodiment, R* is suitably methyl.
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- (di met hyl am noet hyl ) - 7V- net hyl am nocar bonyl ,
-i sopropyl - -nethyl am nocar bonyl

waele@vlylosam nocar bonyl, cycl opropyl et hyl am noce€HGB008/002194

benzyl am nocar bonyl, pyrazol yhgoi nocar bonyl,

pyri di nyl met hyl am nocar bonyl , azeti di nyl car bonyl,

hydr oxyazeti di nyl car bonyl, am noazeti di nyl car bonyl

re- bUS@éﬁﬁﬂfﬁ@[’dﬂnﬂfﬁuﬁ@@ﬁﬁfcb&ﬁ@ﬂdeﬁ&ﬂb%)ﬂresent 1nvent10n include each of
yrrolidinyl carbonyl, nethylpyrrolidinylcarb oqg

&iétcnmymis rvghosglprfeearaaom isl deaerihigdyn the accompanying Examples, and

&Jhl aznl]h g‘mﬁp ché{t%l%%] %zﬁ{s%)d( %@H?{a%%l*eir%)lfhyl car bonyl ,
pi per Tk mé@aﬁivemydn alseeproyides @gh@iiaﬁwtibar dudipoksition which
nDrphollnyIcarbon I neth yl.sul phonyl

FRIRIYPES & PRmBRHAd 1R RASArdance “a'ihnth? Wa%w%s%ﬁybove ora

. ﬁﬁnﬁgé&g%m}u%?%ﬁ%lﬁ B S0r %fdaklftﬁelt%ﬁ &fsgma{ul)rp@gf? )(()i’l? or more

tri or orfet car
ﬂmmhaxmuaﬂbunyanﬂebhmbaninocarbonyl (hydroxyethyl)-

R er i UL ATLEOSR BT e MU DY e

ﬂ%%{fdl ddu%’allcﬁe{rm&)ﬂ ’nasﬂi'l JR6picall SpHEARXOSY ectal administration, or a form
eraZ|nyIcar onyl and ror phol i nyl car bonyl .

Slfyt@béeﬂbll a,dmlmaatnmyb)r spaletiemeor lhy@fﬂeg@m cyano, C ar boxy,

| koxycarb b
o) af Ry T EPRaron. B ali Rk i APRERGS Hipipke thé Form of, for
exahipllk @abfets, (162enBé deyapsdlds@repared lkyl:dnvaﬂmmmemnyﬂth or

azet|d|nylcarbonyl Suitably, R23 may represent
p}mm@{f@ﬁca Mﬁ@ptat&g EXaRignts ﬁﬁqh@)@e@pg aggpts (e.g. pregelatinised maize

ghﬁff it ngcar L 9@3{ hyd}lbﬁ‘ﬁf@&q I?@eﬁtﬁ%l&ﬂulose), fillers (e.g. lactose,
ﬁ’l‘xb—réamﬁhihny eélhtj«bs):o?\t’ﬂemhyh)ahbgﬁmphwphw) labricants (e.g. magnesium

St galbor Alise At saB bt &b staidhnsSnRaniaatek qrovetiing
Q%en{?(@ gl Sodwih PRI suﬁﬂ\@fe?‘ ethe/@be Rhy Flad& tv2mbthods well known in

koxycCar bonyl, ‘especi al |y nethoxycarbonyl. "A further
thalacte L@qmdzp@pa@tldnq for oraés)id\rlnkyﬂétmmmn Mrtblmﬂw form of, for example,
eC|aI dlneth l.am nogcar bon urther, va
10n§ s[y{lés or éblng ?lTSI_’ 81' %ﬁ% F‘&y}{)eéﬁr%ﬁeﬂvfi ]a%ﬁ]dwo%rgﬁ%% ﬁ?/l‘ constitution
A eiteklok Wthidr éLﬁMﬁMIMéfor%\ﬁs%SM leqaid 9@@&1@&&)@ may“be prepared
still further value of RR3 is [(G .6)al koxy(C
b:ey%vrzquna[ {oepnsey it R%qnafaqﬁtlﬁélba@qssn@ le aé%‘é@ﬁ Bich gs suspending

?%% g& la éen@l Hoh! g&i{l@tﬂ% Q03P ¥l§e?ﬁ9u\%9 dipd g{%gérgtlons may

aZetl on I initive v
alfo Rﬁ#am ibafferdsalthyfthvogemg agalntsoccdoumm fgents cxsdveetening agents, as
dlnetQXlanlnocarbonyl

appropri

Preparations for oral administration may be suitably formulated to give controlled
release of the active compound.

For buccal administration, the compositions may take the form of tablets or
lozenges formulated in conventional manner.

The compounds of formula (I) may be formulated for parenteral administration by
injectiori, e.g. by bolus injection or infusion. Formulations for injection may be presented
in unit dosage form, e.g. in glass ampoules or multi-dose containers, e.g. glass vials. The

compositions for injection may take such forms as suspensions, solutions or emulsions in

oily or aqueous vehicles, and may contain formulatory agents such as suspending,
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A particular value of R24 is hydrogen. In one
enbodi nent, R25 is suitably nethyl. Specific novel

WQ9pOMEs i n accordance with the present i nveP€T/682008/002194

i ncl ude each of the conpounds;phose preparation is
descri bed in the acconpanyi ng Exanpl es, and
phar maceutical ly acceptable salts and sol vates

Jtﬂﬁﬁﬁﬁé prégéﬁnﬂg ARPHdispeyseiy ﬁﬁtsalﬁ%n%l‘%‘l'ydﬁé aétive ingredient may
phar maceut i cal~ corposition conpri sés a conpound

baingossied fomodontartstitubien withersuitable ashidies & gi Berile plyngen-free water,
harmaceutically acceptable salt or sol vate

?tﬁ ﬁgé{é in association with one or nore

phar MRCRditioaa khe foaRERtiGR Rs& el aBéve, tHRBRMPRIGA dfFatmula (I) may
n§53|t|ons according to the i nventi on may take a

fogmplatadeasfaglepet rippargfipne Auch feneeastiag &m%mp may be

I ation, a
408@%%%?4 O ARG B BRPHRRRE) L on or
I nsuf Fératasaindmimdstratioalor adkinidttioa by dhaldtio, the compounds according
maceut i cal. conpositions r{a take the formof, for

f@%ﬁr egent inysptionmay B sopyericaily deliverdoa the iemyef @niggrosol spray
ﬁx@&‘ﬁ%ﬁoh%mﬁﬁﬂ&% pyz\ﬂcfcgqorpﬂ%ﬁﬁﬁ WLt filel e BES %Ea‘fl’)m ﬁ‘o;éecilant e.g.

exci pi ents 'such as 'binding agents (e.g. pregelatinis
drehlpdsflwreingethpd, ﬂvptwmwcvmmﬂethaoneh@ﬂomgeﬂnﬂmyxpctbpgd carbon

Trter 9§’F5$ﬁl°ﬁ§)gsam s Sy of om

hy dr ogeneesRiRng hiay! MGEélféﬁnE&préﬁanﬂad ARG btidispenser device which
stearate, talc or silica) di si ntegrants (e.g. potato

ey ceHaigrons H MRS iy desagatosns containeng the gcta@engrgdl@@t grhe pack or

Mﬁgﬁgdﬁg %,(rrkaﬁflf)le%@?otn%%aﬁne-m)stlhﬁﬁlc?gﬁs fg?‘yidrgﬁné“t?a?i"ogd by

preparations fo

oral Bettopicsitadatinisrativhythe edtgpdungs ﬁ@‘bf’dlﬁé to the pr@&&lfmdrdﬂtlon may
sol uti ons yru&? aQr suspensjons, or they may, be
b conpnigptly ad 1p A sHidhle pighmens ceRtaning taﬁ amemwaoe?m

géHdlaﬁ br aidk10dd 18 OYlg BE flofe fxﬂﬁ@euﬁézﬁl e g&aﬁlb QMirfdrs. Particular

parations may be prepare conv means
wrtlers pidwden bk arople) mirgca et hdphé petdaleumy@epgeanhglysol,

SRR e Sl pReer i BF Sisnd P " AGHRugy, e

SMbinBs Batbid@hg ®atht Presétaventibmshag 86 Mrsnulfed BLM édi@ble lotion
agents or sweetening agents, as appropriate.

emnéainingtheresive spmpengnt suspensded oF dissirechimpnger sgre Bhyiripaceutically
%‘%ﬁﬁ%‘% _qulle}s‘? UG QR 1nERaE &b FEEERE, hillEraPS | Y¥bitan

monostearate, polysorbate 60, cetyl esters wax, cetearyl alcohol, benzyl alcohol, 2-
octyldodecanol and water.

For ophthalmic administration the compounds according to the present invention
may be conveniently formulated as microionized suspensions in isotonic, pH-adjusted
sterile saline, either with or without a preservative such as a bactericidal or fungicidal
agent, for example phenylmercuric nitrate, benzylalkonium chloride or chlorhexidine
acetate. Alternatively, for ophthalmic administration compounds may be formulated in an
ointment such as petrolatum.

For rectal administration the compounds according to the present invention may be
conveniently formulated as suppositories. These can be prepared by mixing the active

component with a suitable non-irritating excipient which is solid at room temperature but
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For buccal adm nistration, the conpositions may take
the formof tablets or | ozenges fornulated in

weoamwestosonal manner. The conpounds of for nmul aP(T/5Baw$/002194

be formul ated for parenteral . @gloi ni stration by
injection, e.g. by bolus injection or infusion.
Formul ations for injection may be presented in unit

kik{iﬁ@@t&eét@ltﬁinperaglre bild § AHBmaNROtHe@Ect@h tolédse BRSRtive component.
cont ai ners, gl ass vials. The conpositions for

Pughaeaterigls myldpaﬁ@é exaiaplesoeombutter heeprsingpolyethylene glycols.
sol ut

2o Y Bai T SRRl O B Lt PRUERUE O P SR o
smpemdxf agagicahir komsditign w[lt eaary klepemgmgnﬂ{ the cothp@aidsshogen and the

agen Al ternatively, the active ingredient may be in
w%aa@p of theRatignt tezg? %’F‘tteﬂt inygengralhoweyes, dai éosegfrﬁ rppyrange from
£obhd FI &Yk & RO0EERE gﬁéﬁ;ﬁ@ﬁs gpﬁlgﬁzg% 496 m £, ¢.g. around 0.01

addition to the fornu above,
mgﬂ:gdm Ad g lbaﬂyrmd:lght( for onal pr hiiemal txknmcstraudnatf@m asuad 10 ng/kg

rati Such, | acting fornul ati on y

e ek P PetgRD p PHSP it AU OBy 0 ora AU g e to
érBhIﬁFIOO@"ing,Fng fioas alouad WS%d§ td bl 60 A& TohaShI @fndiffRtration or

i nhal ation, the conpounds according to the present
m%m@ﬁﬁmynﬂnwmhﬁéu@mﬂV@ﬁMﬂnmmy dellvered in the form of
an aep0s I t Ssul C
e T R S
@ng)risds ehttirgaocdnpound € Ediaies (If) |Wi€H zDéd’mpS‘diinﬂ tof farirudn@Il):
di chl orotetrafl uoroet hane, carbon di oxi de or other
suitable gas or mxture of gases. The conpositions
may, if desired, be presented in a pack
devi ce mhlch)nay contai n one or norﬁéu
contalnlng e active ingredient
di spendiw may be acconpani ed by A ructions

for admin [ ¥ topical adminis{ration the
conmpotn i\fg to the present inveNtio y begp2
lated in a suitable o
contai ning the active conponent suspend€d op!_dpgsol ved
in one or nore pharmaceutically acceptab caWi exs,,,,
Particular carriers include, for exanple, mneral orl,
l'iquid petrol propyl ene gl ycol, polyoxyethyl ene,
pol yoxypropyl ene, enul sifying wax and watgm)
Al ternatively, the conpounds according to the present
invention may be fornulated in a suitable |otion
wggr% a e}{]g:lglz t”P g\/,p ;tr{yrfrja élcéiﬁ{m grglealrs] §§lelS ined a%%gg Cimg ! gépsrgs nis a dsu1table
leaving group.

The leaving group L' is typically a halogen atom, e.g. bromo.

The reaction is conveniently effected at an elevated temperature in a suitable
solvent, e.g. a lower alkanol such as isopropanol or a cyclic ether such as tetrahydrofuran,
typically under basic conditions, e.g. in the presence of an organic base such as N,N-
diisopropylethylamine or 2,6-lutidine.

Alternatively, the reaction may be effected at an elevated temperature in a solvent
such as 2-ethoxyethanol in the presence of a catalytic quantity of a mineral acid, e.g.
concentrated hydrochloric acid.

In another alternative, the reaction may be effected at an elevated temperature in a

suitable solvent, e.g. a cyclic ether such as tetrahydrofuran, or an aromatic solvent such as



acceptable carriers. Particular carriers include, for
exanple, mneral oil, sorbitan nonostearate,

w@oloysarkat e 60, cetyl esters wax, cetearyl alRCHGB2008/002194
benzyl al cohol, 2- octyl dodecgpol and water. For
opht hal m ¢ adm ni stration the conpounds according to
the present invention may be conveniently fornulated
t8Ruehie, GYSILAR wRer S44ERRAGHIOAS el g int ﬁl@th&'eﬁee dtAnasbrasti€ Base such as
sterile sal'ine, either with or without a preservative
sodim tesr-butpside.dn the presenes offmtm@smo@aneta!g@mlystf &he transition metal

%ﬁi‘ng?llse th?lr}]/%)ﬁﬁ% rlﬁt%{(ﬂ) C'flcgtl e 1ant e ca%b% Fena : Vgll 1dez%lla/ be
pepfoiied i the @fﬁ%ﬂiﬂe&ﬂf!@l-bﬂ@lpﬁ@fmﬁﬂﬁﬂﬁtmﬂu@ﬁbér@fe@|d&IyeIﬂ)hexyl
i.n an oi ntment such as petrolatum For rectal
5 diphgnylrbespdencon t he conpounds according to the present
' nvenfﬂqulte%)fdlgtgﬁ Spﬂmﬂfa?gz Lo \feQ{/ﬁEﬂé ﬂtLeqs Bdmo ma)hbe prepared from
suppositories. ese can prep ared by m xin
acinpoand offormadd (IV):t h a SU|tabIe non- |rr|tat|ng
exci pient which is solid at roomtenperature butliquid
at rectal tenperature and so will nelt in the rectum
to rel ease the active conponergy. Such materials
i nclude, for exanple, cocoa bytter, beeswax and
pol yet hyl ene gl ycol s. Thellg i of a conpound of
- the invention required for h hs or
treatnment of a particul i vary
dependi ng on the conpound_ghosén a the condi tion of
the patient to be treatedR In general, however, daily
dosages may range from around 10 ng/kg to 1000 ny/ kg,
typically from 100 ng/ kg to 100 ﬁg/k e.g. around
0.01 ng/kg to 40 ng/ kg body m5| for oral or bucca
1o admnistration, fromaround 10 ng/kg to 50 ng/kg body
wei ght for parenteral adm ni stration, and from around
Wh&@&nR] ' and R mnmais ddiied a’goveebg diabotimatian/brominBtidn. mg to

arou 1000. , for ni stration or
admi n rFé‘ft}"&HS B%P"ieﬂ‘ﬁ%'i?%?ﬁ ertedoRy stHEng Fompowsid. (Mhwith cers-butyl

e QﬁH‘&’épp‘éf(Hﬁ Bfombiein(d JuiBbRBIVERY e%ea&icﬁl@t%'i@d by a
process whi ch’ conprises reacting a conpound of fornula

(11) Thetinteamedintss ahtdrmhlaf(bY habloae (rialy|be: prépdyed by deacting thiourea
rein Rl 2 ~V, W R23 and R24 are as
15 ‘ﬁgﬁﬁﬁg@pgﬂgégﬁg%ﬁﬁaﬁ§irepresents a suitable | eaving
group.

V)

wherein R'' and R'? are as defined above, and L2 represents a suitable leaving group.
20 The leaving group L? is typically a halogen atom, e. g. bromo.
The reaction is conveniently effected at an elevated temperature in a suitable
solvent, e.g. a cyclic ether such as tetrahydrofuran, typically under basic conditions, e.g. in

the presence of an organic base such as N,N-diisopropylethylamine.
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The |l eaving group L1 is typically a hal ogen atom e.g.
brono. The reaction is conveniently effected at an

W@RwW9/a0108P t enperature in a suitable solvent, eP@l/GB2008/002194

| ower al kanol such as isopropapol or a cyclic ether
such as tetrahydrofuran, typically under basic
conditions, e.g. in the presence of an organic base

such ARerbatiNdly, SPfeaeidreh iy B@éﬁcﬁﬁgﬁ%e@ b§Hebinglihd eactants in a lower
Alternatively, the reaction may be effected at an

dkanphsdventenper Qrapllylialcohokpich enethanplh as
2-et |4 t t '

z o OB RR e e LREBNGARA Bt Ay AALYB e by a process
Whidh aeiprisds Geadting a chmpamed forranlh €VNad defed ib®ve with a compound
reaction may be effected at an el evated tenperature in

of fetmylakV B sol vent, e.g. a cyclic ether such as
tetrahydrofuran, or an aromatic sol vent such

astol uene, typically under basic conditions, e.g. in

t he presence of an inorgdpic such as sodiumt
rt-butoxide, in the preseNceyof adgransition netal
catal yst. The transiti taN catalyst is suitably

pal | adium(11) acetate, "2 whi case the reaction wll
ideally be perfornmed in the gresence of r
- but yl phosphoni um tetrafl uoro e>oY _dirYcl ohexyl
di phenyl phosphi ne. The inter [ f formula (I1)
above wherein L1 is brono may\be ed froma
conmpound of fornula (I1V): (1V) Twherélin RR2¢and R12 are
as defined above; by diazotization/brom nation. The
reaction is conveniently effected by stirring conmpound
(IV) with tert-butyl nitrite af¥Icopper(I1) bromide in
a suitable solvent, e.g. acetonitrile. The
internmedi ates of fornmula (1V) above nmay be prepared by

Iy, Wi RUr9a RA Al 28 d6RREACHHBYe; And&rUoRHtBné Malodo¥h to those
wherein Rl' and R12 are as defined above, and L2
despriladeabpye for sl reagtion Yepwednribiogresapd campoyrslMIng gr oup
L2 is; typigall | ogen at o . br ~ . the. .
react o 4G ont AR NP Ariitads omh AT phefin T is oxveen may
bepropdrad by & ptdtess which @bpriss|IryRfihg a @o@powhdcyffbintule (VH) with a
such as tetrahydrofuran, typically under basic
cwrraund gh formulay(VI{Ly

0
H\N S /—\ I A
R” | />—N O jl\/% R23
R" N HO™ "W N pos
Si(CH,), (VIID)

(VID)

* wherein R'', R'2, V, W, R? and R** are as defined above; in the presence of a transition

metal catalyst; followed by removal of the trimethylsilyl moiety from the 2-position of the

resulting cycloaddition product.
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t he presence of an organi c base such as ,
-di i sopropyl ethyl am ne. Alternatively, the reaction may

WO 0090¢0RD! | shed by heating the reactants in aPCH®BR008/002194

al kanol solvent, e.g. a G -6.p4kyl al cohol such as
et hanol . I n another procedure, the conpounds of
formula (1) may be prepared by a process which

CONPITisasansRida indigl catabRNMPOLRGEn BHe rb&utioH Ibatwedh caMpounds (VII) and
defined above with a conmpound of forrmula (VI): (VI

W) & switably palladiumgD asefatermiwhich cass thiefaaefian maocasveniently be
#ﬂ:@?etd ﬁlg 81? gl;?{é%t?&]o tﬁén@%@ttﬁ‘g %J? ﬁﬁlgal??g]eéa)o?lgeng i%c) ) d%?oq%{%?%;ﬁ% splvent such

BV, Ncldlinethgfatmarnide cid Whepresdnee 6D dhlotifie frat abdsa, typikally an
wherein T is oxy Een may_ be prepared by a process which

ingnEanic dase, £ gant flkging e@ﬁhﬁzﬁﬁﬁ&a&onﬁt&sm 38 sodaum caghqngte,
c onpoly%g 3‘%218% R?}{lln gl\ﬂlgll r?}o#el ne d;)) t%%l%'él;ﬁhlﬂ% E?chaeaddlt&%)roduct may

r efteeted dyafeatndnt swithi aniaoid, Hgt aknma'hladcytmch faphydragdotiyacid.

r emov of .the tri.nmet noi e fromthe
D R lierB: N S ol s i MO e b eRsementpeth a base,
t%'bﬁﬁﬁy b &Brgﬁﬁfcadas@ RloB lcn‘.{ §H(a9fméﬂ'§%lyﬂfbx§dbesule? a¢lithRin hydroxide.
et ween conpounds é and (VI is suitably
pal | aHmn(eH)lecaetss a fémnuh (WI)@hovzea@ey btprepetad by eencting a compound

SR A PYLeestef o 8 it b g RaPul & B RS Jent © "

such as , -dlnethylfornan1de in the presence of
lithiumchloride and a base, typically an inorganic
base, e.g. an al kaline ear met/al gar bonat e such as
sodi um car bonat e. Renoval o e trigethylsilyl noiety
fromthe resulting cyclo tio duct may be
effected by treatnent witi# an agid, e.g. a mnera

acid such as hydrochloric acid.\Alternatively, the
trimethylsilyl noiety may be remQved by treatnment with
a base, typically an inorganic bage, e.g. an alkal
nmet al hydr oxi de such as |ithium hydroxi de. The
internediates of fornula (VI1) above(@Hy; be prepared
by reacting a conpound of formula (V) as defined above
with the conpound of formula (I é% (1'X) under
condi ti ons anal ogous to those de ?ibed above for the
reacti on between conpounds

under conditions analogous to those described above for the reaction between compounds
(V) and (V). '

Where they are not commercially available, the starting materials of formula (III),
(V), (VD), (VIII) and (IX) may be prepared by methods analogous to those described in the
accompanying Examples, or by standard methods well known from the art.

It will be understood that any compound of formula (I) initially obtained from any
of the above processes may, where appropriate, subsequently be elaborated into a further
compound of formula (I) by techniques known from the art. By way of example, a
compound of formula (I) wherein R” represents Cy.¢ alkoxycarbonyl, e.g. methoxy-
carbonyl, may be converted into the corresponding compound wherein R represents
carboxy (-CO,H) under standard saponification conditions, e.g. by treatment with a base
such as lithium hydroxide. A compound of formula (I) wherein R represents carboxy

(-CO;H) may be converted into the corresponding compound wherein R contains an
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(V) and (VI). Wiere they are not commercially
avai |l able, the starting materials of fornmula (I11),

W@ 09/0689 , (VI1I1) and (1 X) may be prepared byP¢EGR2W8/002194

anal ogous to those described_jg.the acconpanying
Exanpl es, or by standard nmethods well known fromthe
art. It will be understood that any conpound of

drRidB gk Gup| L. ﬂnethtyla@hhaca%§1 Q%dfd)@@il‘@f%l%ca}ﬁtﬁlyﬁbwe
(gr OCESSEeS g‘myl ere appropriate sequent |

methylamigdcar ,dV{WWE¢thEbﬁémﬁwlmlnbwmnyé 1{ (3-hydroxyethyl)-

AR BEhATR S iB e s B pramino.

cakoaxy, Gaéthimy Lylcbéhyl Fiidudinc B kRamvhyl, fibgribia- CoRudohHAd4-
.into the correspondi ng conpound wherein R represents

‘methypigerqzimbplyarbenyk pr @pmbahnﬂ -Yeasbemli by fwhstage procedure which

‘%wsgérrﬁﬂé%artom fkh}(e &{r %ﬁgaﬁ{{g \P%l?ﬁ%ﬁ%ﬁlﬂ?%ﬂ@rslg the presence

Mmémsﬁmﬁt smh lam X-)(3 -(dirﬁ‘émyi)amMpr@gfl);mmdadﬂ)dnmhdb and (ii)

rtgg% nt r es pon L!Qr(g? {@?eﬁg{&}? g}q{eﬁggglg? 3 1%1(1){]hteaalpgrsopnate amine, €.g.
t -
%Eéﬂégﬁgﬁ% ?hlg)ﬂlr@g)e 1|9§ yﬁr}gtc}:lgfra qﬁﬁehw &'}Vhﬁkﬁﬁ&ﬁﬁ? A nethylamine, V-

(2612>‘dwﬂwil)ewhwﬂ}ylamm N;(Qamth@(,y&ﬂt%'b)ﬂMmethylamme benzylamine,
th th t.h b
B ARG G S G e S B ppholine.

pyrr OWh@ferk i@ dT BRILts 1PbRENEE FrEmlmy! FMdSOYdssesAtescribed above
nethylplpera2|n 1-yl carbony| or

fop isiroepanatipnafeampenyds, acpyrdiagttoihesinugisiopr he derired prpdughcan be
&gn ALe flﬁﬁéreﬁ'é)rh a& Eu? Q]IS;H:S&MQ gtaé@l?e%gcg{ glx(yna? S{egq‘éﬂk IE\chl a‘é"p%i)aratwe

uor opneno conaensi n
HPEQC! ors¢otiimAshromatography ut111s1ng, for example, silica and/or alumina in
| - (3-di met hyl am nopr op {Y 3- et hyl carbodi i m de; and
‘(qnil‘incfl%&t*ﬁhd‘ﬁ a@f’rolpﬁéteﬁ@ caf VS ophenyl ester thereby

obt ai %@ré”ﬂqﬁ Q?é@%@%&ﬁgb&gﬁg 360 tRE prePadtioBE ¥/ cBRpBEnds

2- hydr oxyet am ne m ne,
addo(dmygﬂwdhetdvynt)on grvergsipl rmrxtm@, df stereoisomers, these isomers may be

5(2- h rox Oeﬂtg h tﬁ’éP,?V?}Hnﬁ‘%‘-}%l am ne?t&? é,hg%i}f‘gg% I?iﬁtg obtain a

pdrﬁ&nmoenaﬂmoxﬁemta%h@oa@d 8ZfoRula!(1)TRis P! Heodided Fdnda
m xture of products is obtained fromany of the

PITESSRQIIRE MEYWieiof SHANtIOnEEs Ysig aysupnllp sprientipnal procedure for
1%95[981%%%%’(%?%&5 dTHL% k ggl? fe”é( &Iﬁt’e&rﬁené H&\gﬁ%lasr %% alts, may be
produ can e R ate

e separfa e?e romat an ap rori
plodgediby remi‘oﬁrdﬁ'la@mafurémﬁ é’iﬁdﬁorﬁm lof &anlae@)a eat avacemate, and an

SIS AT FOPUHRON &1 0 Ao (18 A §pragEs ey Thon b sparated
BPREPRIn BlientSREMNS Yor SXaRifiby crystallisation, and the desired enantiomer
recovered, e.g. by treatment with an acid in the instance where the diastereomer is a salt.
In another resolution process a racemate of formula (I) may be separated using chiral
HPLC. Moreover, if desired, a particular enantiomer may be obtained by using an
appropriate chiral intermediate in one of the processes described above. Alternatively, a
particular enantiomer may be obtained by performing an enantiomer-specific enzymatic
biotransformation, e.g. an ester hydrolysis using an esterase, and then purifying only the
enantiomerically pure hydrolysed acid from the unreacted ester antipode.

Chromatography, recrystallisation and other conventional separation procedures may also
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Where the above-descri bed processes for the
preparation of the conpounds according to the

WO 200800108 gi ve rise to m xtures of stereoi SoNBEBGB2008/002194

these isonmers nay be separategyby conventi ona

techniques. In particular, where it is desired to

obtain a particular enantioner of a conpound of

beonigsed hath(ihfertbdigteSBY fiR8 pRsdRQGAr 1t AR 6@t AR PaREular

m xture of enantioners using any suitable conventional

grosresigesemenef the gueniiony enanti oners. Thus, for

exa e,. djast ric derivatives, e g. salts .

b pr BaREEYHERTRE sFrFle SRR o By by pesiable

fogirotetiazendifive 6r. i@active [gePIBHAny aNthediolaquilésadhéedh&l. This may be

chiral compound, e.g, a chiral base. The djasteregners

e ved By msansehgonyentipngl pratesting groups, sugh asdhess desqsibed in

BXPEILE G} SrBbhit S, D9 KW MRSE e BAQIRYT3; and
. By treatnent W th an acld in the

THE1Greese SieGaMt Wauty] iPeseenedbmiups 81 @rgaalctSynthasiaiohh&Viley &

éeso%ytéon prg eiﬁ a racemate of fqrnula ( may be .

Upar afEHOBsH é P PEALCGUBE Eroums Ma\Rsempy el any gepvegient
ABEEJuet MRS MBERod¥RRoRA FRIM Aleted by using an
appropriate chiral internediate in one of the
pr oc eSheblldwing Empletidvusiratgthegrepatatipelof compaunds iacedrding to the
enantionmer nmay be obtai ned by perform ng an '

e oner - speci fic enzymatic biotransformation, e.g.

an estrd cIREhBLY i RcbIbi@ Wit &3 Rl aifon Ip%ﬂéﬁtlg iiHibit the activity of
purifying only the enantionerically pure hy rolyseg

gnah PI3Km andéor iPhiiekendéor RISKerandiot PBdde.

Chr omat ogr aphy, recrystallisation and ot her

conventional separation procedures may al sobe used

| o i s or final products where it is
%%%??éﬂl?g£§g¥§%ﬁ a particular geonetric isomer of the
i nvenMeasurerient iofi theaabylityp of threpaindy @ mhibittbe lipiddenpse actesty of the

It ecessar.y and/ pr desi.rable to protect .
toi, BB DBt R 3R R G, Braan e P e i sapmarcially
£aNasle Refhogditiofis TRY-rBR 1M RY&detY a8R91S d&dcribed by Gray er al.,
conventlonal(grotectlng groups, such as those

duglcBiosleatn.; 2003 313 PBRA5 asorng te Ty ganufectaresiistmgtions

. JF. MOm e, Plenum Press,.-4973; and T. een
s AN g s pEdSAT SN AT i S eiglie AL BESed class
J o kihdeqown D6 Benerde Prefiict wRRin tHORFear fdh@e Bf He@SdalyN Milutions of
groups naxlbe renmoved at any conveni ent subsequent

inhibiter in PMSE werasidpd psthr agsai and eempared with asspligrun in the presence
Bt"i%g%gﬂl\fﬁ@ %b@gldd% H(?L\rit%.eTle?orBErﬁpa%rogtolf RhitRor required to
conpou I'ng t'0 the 1 on.

nds accor nven
inhibit the enzyme activity by 50% is quoted as the ICs.

When tested in the above assay, the compounds of the accompanying Examples
were all found to possess ICsq values for inhibition of activity of human PI3Ka and/or

PI3Kp and/or PI3Ky and/or PI3K§ of 50 uM or better.
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The conpounds in accordance with this invention
potently inhibit the activity of human Pl 3Kaand/ or

we@Bloomsd/ or Pl 3Kg and/ or Pl 3Kd. Enzymne | nhi bP€T/682008/002194

Assays Measurenent of the abihgty of conpounds to
inhibit the Iipid kinase activity of the four class 1
Pl 3 ki nase isofornms (a, b, g and d) was perforned

using a commercially avai |ERARIPIOR§OEeneous
time-resol ved fluorescence assay as described by G ay

et al., Anal. Biochem, 2003, 313, 234-245, according
thetmanufacturer's instructions (Upstate). All .
é&%"—%ﬁe performed at 2 nM ATP and a concentration
of purified class 1 PI3 kinase known to generate
roduct within the |linear range of the assa

. : Y .
Mit diglerasethansi bi t or i n DVBAPNHT: eV At diarpthdformamides 4y

.0 1t . assays run ig.the esence of 2%
?st(? Wﬁu\%ﬁé&tc%%% activity). T%tgﬁconcent ration of

EROL bdietwyl ethequi red to i nhi bit THE: eegrytiggirafotanvi ty by
50%is quoted as the | C5o- Wen tested ig t he above
Lls's ayOOMHEMPERBBEnds of t he acBbmpat¥MAGeExanpl es were

RlcCN: 4tRfnftRlePOSSess | G50 val ug A Or ethi)HcBafel ON of
activity of human Pl 3Kaand/ or Pl 3Kb and/or Pl 3Kg

Nie@ormpthdikd of 50 mM or bett eAc@RANRBEESIGKbDr evi at | ons
_djchloromet hane DMF: L N-gj.rethyl f or 1 de DVBO
gﬁﬁt %?”é’lﬂl phoxi de Et: ethyl EE20 15%{%@%1{5?@8& THF:
Ret r aRyghtihubRN r.t.: room tenprr atme@ybat . @ saturated
MeCN: acetonitrile Et OAc: ethyl acetate MeOH: net hanol

WcOH hawseti ¢ acid Et OH et hanotoncpaconcedateshy|  al cohol
Sy AL Lol LI b T hoggone
WorR#s Sveight M:  mass

‘Bu:  fert-butyl v: volume

NBS: N-bromosuccinimide

brine: saturated aqueous sodium chloride solution

HPLC: High Performance Liquid Chromatography

LCMS: Liquid Chromatography Mass Spectrometry

DIPEA: N,N-diisopropylethylamine

ES+: Electrospray Positive Ionisation

ES-:  Electrospray Negative lonisation

EDC: 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride
DMPU: 1,3-dimethyl-3,4,5,6-tetrahydro-2(1 H)-pyrimidinone

Analytical Conditions
All NMRs were obtained either at 300 MHz or 400 MHz.
Compounds were named with the aid of ACD Labs Name (v. 7.0, 9.0 or 10.0)

supplied by Advanced Chemical Development, Toronto, Canada.
All reactions involving air- or moisture-sensitive reagents were performed under a

nitrogen atmosphere using dried solvents and glassware.
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"Bu: tert-buty\ v: volunme NBS: Lf-bronosuccinimde

bri ne: saturated aqueous sodium chloride solution
wWOoHRIo@vo1eBgh Per f or mance Li qui d Chr omat ogr aphy RQIVSB2008/002194

Li qui d Chromat ogr aphy Mass Spegtronetry DI PEA: /,

-di i sopropyl et hyl ami ne ES+: El ectrospray Positive

| oni sation ES-: Electrospray Negative |onisation EDC.

|- ( 3-dbmpihd ;ﬂmu@@ RiPRY¥dntios tififel WefPd &1l BAELCMS using one of

hydr ochl ori de DVPU:

the 3laghadstikg belgwa, 5, 6- tetrahydro 2(1 H)-pyrindi none

Anal y§ i cal ai ned ei t.her at

200 WspgrioRP kS RansnRb R LR IR AL R FietaRipehe of the
MethbgP1 0-aBbeldane (v. 7.0, 9.0 or 10.0) supplied by

Advanced Chem cal Devel oprrent Toront o, Canada. All

reactions invol vi ng air- noi st ure sensitive
reage [ e U e 0
e ol EEC TR et O, TRy o952

wiaer, mtsemdrﬂﬁb idldf.EMdbﬂé thd;etB’-‘ DmmadmmN_@!@wwrﬂ@c i@
of the Methods 1-9 bel ow. Preparative HPLC for

conpoduradient hepgrane (flow eate B0 mlysnipetolwnmrbagnpesitueg 397€): of

the t hod 3, below. Method 1 : Luna C18(2) 100 x
::fh gnﬁl o%u/f'm Mobi | e phase A: 99.92% wat er,

O OS%O@r ngs:0acs.d. Mobil e phase B: 99.92% MeCN, 0. 08%
formc acid. G adient program(flow rate 3.0 nL/ mn,
col urth#@ endpBrat 9@ 350): Time A %B %0.00 95.0 5.0
4.40 H3) 9530 598 5.0 95.0 5.32 95.0 5.0

532 95.0 5.0
6.50 95.0 5.0

Method 2: Luna C18(2) 100 x 4.6 mm, 5 um column. Mobile phase A: SmM
NH4OAc, pH 5.8. Mobile phase B: 95:5 MeCN : 100mM NH4OAc, pH 5.8.

Gradient program (flow rate 3.0 mL/min, column temperature 35°C):

Time A% B%

0.00 950 5.0

440 5.0 950

530 50 95.0

532 950 5.0

6.50 950 5.0

Method 3: Gemini C18 50 x 4.6 mm, 5 um column. Mobile phase A: 99.9%
10mM ammonium formate, 0.1% formic acid. Mobile phase B: 94.9% MeCN, 0.1%
formic acid, 5% mobile phase A.

Gradient program (flow rate 0.9 mL/min, column temperature 40°C):

Time A% B%

0.00 950 5.0

200 5.0 950

550 5.0 950
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6.50 95.0 5.0 Method 2 : Luna C18(2) 100 x 4.6 mm 5
mm col um. Mbobil e phase A: 5nM NHAOAc, pH 5.8. Mbile

W@b@ee0ms9 95: 5 MeCN : 100" NHAQAc, pH 5. 8. G BCi/eBR008/002194

program (flow rate 3.0 nL/ m npgcol um tenperature

35C): Time A %B %0.00 95.0 5.0 4.40 5.0 95.0 5.30

5.0 95.0 5.32 95.0 5.0 6.50 95.0 5.0 Method 3 : Gemini

G 850 x 4.6 nm 5 mmcolumm. Mobile phase A: 99. 9%
10M ammoni um formate, 0.1% form c acid. Mbile phase

B:  94MefoNeONemini X9b8f W) xi#t ¢ rawi, 8 unbeslnmbi Mobpleabesesd: 99.9%

flRM R et B axiuo b gt Sad%s Mg 1%

&ﬁmglﬁ 50 mRotfllePha@VRt hod4: Gemini O 8 50 x 4.6 nm 5

mm col um. Mbbi | e phase A: 99. 9% 10rM amoni um

f or maGedieht ﬁﬂdgmmm(ﬂnva rat/B 6 thb/npin acdurBn teuiped@tueIOR(C):

0. 1% anmoni, g bil e phase A. Gradi ent program
flomf’tl%ﬁeAs/O /n%n colum tenperature 40C): Tinme A
% %.0000098.055.0 2.00 5.0 95.0 5.50 5.0 95.0 Met hod
5: Gmni O 850 x 4.6 nm 5 nmcolum. Mbile phase
A: 992.906 akfioni WP formate, 0.1%formic acid. Mbile

phase5 % 9§,09%é\§?6:N, 0. 1%form' c

Method 5: Gemini C18 50 x 4.6 mm, 5 pm column. Mobile phase A: 99.9%
ammonium formate, 0.1% formic acid. Mobile phase B: 94.9% MeCN, 0.1% formic
acid, 5% mobile phase A.

Gradient program (flow rate 0.9 mL/min, column temperature 40°C):

Time A% B%

0.00 950 5.0

200 50 950

400 50 950

Method 6: Gemini C18 30 x 3.0 mm, 3 um column. Mobile phase A: 99.9%
10mM ammonium formate, 0.1% formic acid. Mobile phase B: 94.9% MeCN, 0.1%
formic acid, 5% mobile phase A.

Gradient program (flow rate 1.2 mL/min, column temperature 40°C):

Time A% B%

0.00 950 5.0

4.00 50 950

550 5.0 950

Method 7: Gemini C18 30 x 3.0 mm, 3 um column. Mobile phase A: 99.9%
10mM ammonium formate, 0.1% ammonia solution. Mobile phase B: 94.9% MeCN,
0.1% ammonia solution, 5% mobile phase A.

Gradient program (flow rate 1.2 mL/min, column temperature 40°C):

Time A% B%
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acid, 5% nobil e phase A. Gradient program (flow rate
0.9 nL/mn, colum tenperature 400C): Tine A % B %
WQ2@9/08H80 5.0 2.00 5.0 95.0 4.00 5.0 95.0 MetPOUGB2008/002194
Gemini A 8 30 x 3.0 nm 3 mmy¢gol um. Mobile phase A
99. 9% 10™ amoni um formate, 0.1%form c acid. Mbile
phase B: 94.9% MeCN, 0.1% form c acid, 5% nobil e phase
A Gadpenysgrogpam (flow rate 1.2 nl/mn, colum
tenperature 400 : Time A %B %0.00 95.0 5.0 4.00 5.0
95 0 4080 %00 995.@ Method 7: Gemini O 8 30 x 3.0 mm
ggbur@ e phase A: 99. 9% 1OrvM amoni um
for 9% a nia solution. Mbile phase B: 94. 9%
MeCN, 0. 1% anmoni a sol ution, 5% nobil e phase A

G adient program (flowrate 1.2 nlL/mn, colum
t enpeMathed$: femjni CHiSrH) A3 GrBned poocaBmo. Blabils phasesA (99.9%

5.50 5.0.95.0 :
EDni P am BB Sk acids DR kiR oA Afectt
f or mageadidh Hi6ckAh ?ﬂ&w aé 02 rh@mlh Ecolinas een%erétﬁl%%ohepN
Gradient program (flow rate 1.2 ml/mn, colum

t enpetaair 8 40B:%Time A %B %0.00 95.0 5.0 2.30 5.0

95.0 h00 950 5.0

230 50 950
340 50 950
350 950 5.0

Method 9: Gemini C18 30 x 3.0 mm, 3 um column. Mobile phase A: 99.9%
10mM ammonium formate, 0.1% ammonia solution. Mobile phase B: 100% MeCN.
Gradient program (flow rate 1.2 mL/min, column temperature 40°C):

Time A% B%
0.00 950 5.0
230 5.0 950
340 5.0 950
350 95.0 5.0

Method 10: Luna C18(2) 250 x 21.2 mm, 5 pm column. Mobile phase A: 99.92%
water, 0.08% formic acid. Mobile phase B: 99.92% MeCN, 0.08% formic acid.
Gradient program (flow rate 25.0 mL/min), column temperature: ambient, variable

gradient.

Method 11: Luna C18(2) 250 x 21.2 mm, 5 um column. Mobile phase A: 10mM
NH4OACc, pH 5.8. Mobile phase B: 95% MeCN, 5% 200mM NH4OAc, pH 5.8.
Gradient program (flow rate 25.0 mL/min), column temperature: ambient, variable

gradient.
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3.40 5.0 95.0 3.50 95.0 5.0 Method 9 : Gemni O 8 30
Xx 3.0 mm 3 mm col um. Mobile phase A: 99. 9% 10

W 299001084 f or mat e, 0. 1% ammoni a sol uti on. Mbobi PEI/GR298/002194

B: 100% MeCN. Gradient program(flowrate 1.2 nL/mn,

colum tenperature 400 : Tine A %B %0.00 95.0 5.0

2.30 5.0 95.0 3.40 5.0 95.0 3.50 95.0 5.0 Method 10:

Luna (864 2266mini €484 SO 2192 R q@uﬁtireoluh@ﬁbmh@mmﬁﬁ@e A:99.9%
A 99.92% water, 0.08% form c acid. Mbile phase B:
HBmogiumMsGhate 0. 0Bofroicricil. dblile pihaadBe% 9% MgENND (194 fommic

ra 5. 0. mn), colum tenperature: anbient,
%44%3%1“895%882% Method 11: Luna C18(2) 250 x 21.2

MM SGAARPpr hﬁe PH.OEL/Min M't%atu@é" aﬁrb&:nt variable
Mobi | e phase %ﬂmé % Me 5% ZOOn)f%/I NH4 QA

geadigntent program (fl ow rate 25.0 nL/ mn), coI urm
tenperature: anbient, variable gradient. Method 12:

Gemni G 8 150 x 21.2 mm 10 mm col um. Mbbil e phase

A 998 a TIDGEMIH ICIBNBH& 2102 AiA,f10n A Solafind MOBIRY fidse A: 99.9%
phase B: 94.9% MeCN, O. 1% form c acid, 5% nobile phase
ammenigm formater O §eampphisnolutioe Mobde phasaiBh P4.9%MagN, 0.1%

t riabl e gradient. Method 13:

d:l?ngﬁla Swl{lgn’lgﬁ?m%%pga%rﬁ& 10 nm col urm. Mbbil e phase

Al 99GRMcatpRgtani( e paé 20.00n /L0 B810ma t&apéthiued ambient, variable
Mobi | e phase B: 94. 9% MeCN, 0. 1% ammoni a sol ution, 5%
#adENte phase A. Gradient program (flow rate 20.0

mL/ mn), colum tenperature: anbient, variable

gr adi ent .

INTERMEDIATE 1

Ethyl 3-amino-3-methylbutanoate hydrochloride

To a stirred solution of ethyl 3,3-dimethylacrylate (5.0 g, 39.1 mmol) in EtOH (20
mL) in a Parr® reactor at 0°C was added liquid NH; (ca 20 mL). The reactor was sealed
and heated to 90°C for 24 h. The reaction mixture was then cooled to r.t., bubbled with
nitrogen to remove the residual NH; and treated with 4M HCI in dioxane (10 mL). The
reaction mixture was stirred for 30 minutes at r.t. and then evaporated in vacuo to
dryness. The resulting grey paste was triturated with DCM, filtered and dried to give the
title compound (5.0 g, 70%) as a grey solid that was used without further purification. &y
(CDCl3) 8.27 (3H, br. s), 4.10 (2H, q, J 7.1 Hz), 2.65 (2H, s), 1.26 (6H, s), 1.20 (3H, t, J
7.1 Hz).

INTERMEDIATE 2

Ethyl 3-[(3-ethoxy-3-0xopropanoyl)amino}-3-methylbutanoate

To a stirred suspension of Intermediate 1 (5.0 g, 27.4 mmol) in DCM (40 mL) was
added NEt; (11.1 g, 15.3 mL, 109.6 mmol). The reaction mixture was then cooled to 0°C
and ethyl malonyl chloride (4.4 g, 3.7 mL, 28.8 mmol) was added dropwise. The
suspension was stirred at r.t. for 2 h before it was diluted with DCM (50 mL) and washed
with aqueous 1M HCI (50 mL) and water k2 x 50 mL). The organics were dried over
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| NTERVEDI ATE 1 Et hyl 3-am no- 3- net hyl but anoat e
hydrochl oride To a stirred sol ution of ethyl
w@2@9moree hyl acrylate (5.0 g, 39.1 nmol) in EtEE/GB008/002194
m.) in a Parr(r) reactor at 09 was added |iquid NH3
(ca 20 nL). The reactor was seal ed and heated to 900C
for 24 h. The reaction m xture was then cooled to
K8 Oy, Rl £ a@h&&tﬁt&ine 988t 18 SRS ﬁﬂ& B&nﬁ&&uw 8lg, W) as an
and treated wth i n di oxane (10
orengst dibthanwag used wﬂagutsﬁurthcxeuuffman@t) &n(ﬂﬂMS@ cm r751(1H br. s),

G185 DIEHGEEI R o} 230 oh TaBWPAF R 1 2105 CRH i o

to give the title conmpound (5.0 g, 70% as a grey

solid that was used without further purification. 6H

(Ccbd 3) 8.27 (3H, br. INTERMEDRATEG J 7.1 Hz), 2.65

(2H, s), 1.26 (6H, s), 1.20 (3H, t, J 7.1 Hz).

| NTERVEDI ATE 2 Et hyl

Go{itrettiysigetidnoX datiopanov0oanm nof - 3 - met hyl but anoate

To a stlrred suspen5| on of Internediate 1 (5.0

mol ) T A stesd sodwion of NaQEtaprapgyefirt sty fram NP @ 531% 23 1ﬁme01) in
r ,yyg,g”

ﬂ(‘%%[?(gﬂﬂkh als-gt]&?(% (ﬁ?/ icsﬁ:a OsrmlugBH €1 ’etdnz%‘ZSrL%g 14.50 mmol) in

tohoehg (MHnLaaakdbﬁie aicaopmn metuﬂérmashcatmdrts BOIC famg hsﬂl“hersehhtion was

t. for.2 h di | uted with
Bhnconsentbadr BonLand Hadhend vab oo bGP siyand
Sirablell witth@ater @GaNEmLYETRe edmsﬂe&y?l ssﬁ?ersf“’elré &wﬁed to pH 2-3

and concentrated in vacuo to | e conpound

v8hequgouy 144 H@b anghexdraghed avidi EtOAmtd e mbs e fhewamipned organic

%gc&fgplgr Sge c{ (R/%ts'd’ g ﬁjl_%He(d%a’un%Q?p&éte% i ?%:&F '_!) §1Q f p%t? yellow solid
thetHvasdissolved in MeUN (®HnLydontdiNhgRYERatsT ETBe solution was heated to

6 6 D|rrethyl peridine-2,4-dione To a_stirred sol ut
Qﬁ ha &Iﬁla Pworqﬁedsqntvgmpq aﬁrmes§OT§gre§u ting sqlid Was tnturated

&'}TH Id Igaﬁteé %gte](:%)a&lg‘ﬁ%%d T(ggﬁlg ey z‘?tr’%"éasv%o@n glle%ge & ?;7 O/ o) as a

crkym anhid thaewasaset ivathont furtheepwiescatiemt Bathttbe 880 @nd emol Zorms were

Peeasaing GLEedRiay GeuSIREDIBRS d oor ) hang 1 F k. or s

Keotby, 8F6]UHWN, teRolyas. @m(H? sxen%ﬁb m (CHhg, zorpmey eEVERLS, keto),
Ia ((e6r§ vverel)am i fied
S, €no

INTERMEDIATE 4

(3a.R)-Tetrahydro-3H-[1,2,3Joxathiazolo[4,3-c][1.4]oxazine 1.]1-dioxide

To a solution of Intermediate 19 (30 g, 257 mmol) dissolved in anhydrous DCM
(250 mL) was added pyridine (43.5 mL, 539 mmol) and the solution was cooléd to -70°C
(CO,/IPA bath). Sulphuryl chloride (21.7 mL, 270 mmol) dissolved in anhydrous DCM

(200 mL) was added dropwise over 1 h (so as to maintain the reaction temperature below
-60°C). The reaction was stirred at -70°C for 2 h and at -10 to -20°C (MeOH/ice bath) for
2 h before being quenched by the addition of water (15 mL) and warming to r.t. The
solution was separated and the aqueous fraction extracted with further DCM (2 x 100

mL). The combined organic fractions were washed with water (15 mL), brine (15 mL),
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with aqueous IM HC and extracted with EtOAc (4 x 50
nm.). The conbined organic fractions were dried

w@ 2MySeipg9 filtered and evaporated in vacuo to BIEVEB2008/002194

pal e yellow solid that was diggolved in MeCN (90 ni.)
contai ning 1% water. The solution was heated to refl ux
for 2 h and then evaporated in vacuo to dryness. The

desIU(Nab $T,) Shkéred Wadcdnctititad Rdavid 1 give e pie @wnp@&rtae(m 78,
filtered and dried to glve the title conpound (1.

g,
5#76) asasyadlopr @ibwvhich| sphdifigd to pperangreticky selislen $teﬁdc%@t r.t. that was

AR LB b RRLALARGR, SRCDANY ST IR B %104 g 423 (1

dd H9 band £8 1emz;l 3.95 81H,41d( V). 6kand J$.4 Kej,8)84-B686GH I, 3.54 (1H,

H. s, 51 (2H

&, /T 61T P, 1 B R Q aid T 2 Hlaof 96 (171.5m)
| NTERVEDI ATE 4 '
(3a,i?)-Tetrahvdro-3H-r1, 2, 31oxat hi azol or4. 3-cir
1.41oxazine 1. 1-di oxi deINCERMEDIATES of | nternedi ate
19 (30 g, 257 mol) dissol ved in anhydrous DCM (250
nm.) was added pyridine (43.5 nL, 539 mmol) and the
SS-ULPRIH-NIH- 1CAPMEHhbRne 700C (CO2/ | PA bath). Sul phuryl
chlforide (21.7 ni, 270 mmmol) dissolved in anhydrous _
DCM (Poe snlu)mnvaﬁtra@m@dmbﬂ egsiylsee Q7Y mLhl 58 mmol)dissolved in

[ t
it é/c{olu(s) ﬁl—f\AFII;@S{) L) ggbaiv%gg%@n%u%ylgﬁh |47§ (i)(t)nCL 126)-{ mmol, 2.5M in

heX@fiés) didpaatikd ®er hantiputtor ARerstib@igodtehib @etrﬁlﬁhrﬁtu&ﬂlbh ol nbfyutes a
the. addjtion of rm ng

sobytinn Q5 "%e‘é@ﬁ\g‘ra@ﬂ &4 gaﬁ%@%%@%l@&%@ﬂﬁ&%ﬁ (11 mL) was
£t @fb‘iﬁ? oW:rt 1'3 hitttdGhd %I\zh&gloﬁ nﬁg&ré‘%hs al-la%‘edctg qu r.t. After

organi c tractions were was wat er 15 m_)
girting at(rt5faril B, hdl theadadtia 28€Hy¢ whs queacied yntie addltlon of water (ca 4

L8R8 e 36 nt ol BRHIN Wastriivadiiotria. b B8 a igpiafglci were
Sdcd ol LI QTOAAN 00 G19{anl MCOM REG0 15 aHE R i DA Wixure

further purlflcatlon 3) 4.51 (I
wAistTed. ad r.HAPT 184h 23h¢ sqlutlmlwaﬂthgn qormntrate@mlvalsuq to svg the title

(oo 208 e BB i 0

ﬁlﬂusdevxt‘hothuﬁhSr @ufnf(dahbn ﬂén (OINEBNE@I ATE da, J 1 1 2 and J 3.1 Hz),
f 35V3- (Pr a_solutio

$79 ﬁgm éf %an%e@twaqé G 185 (. a0 GH, m), 2.39
fiE30) Y291 20mYEUS 6Ty 200101 )1 ARG R RAARE not

201 mmo

observed

INTERMEDIATE 6

tert-Butyl (3.5)-3-(prop-2-yn-1-yl)morpholine-4-carboxylate

To a solution of crude Intermediate 5 (17.059 g, containing 11 mL DMPU),
dissolved in anhydrous DCM (300 mL) at 0°C, was added DIPEA (13.04 mL, 74.85
mmol) and di-terz-butyl dicarbonate (15.624 g, 71.59 mmol) and the reaction mixture
warmed to r.t. After stirring for 18 h, the reaction mixture was washed with brine and the
organic fraction was dried using an Isolute® phase separator cartridge and concentrated in

vacuo to give a dark brown oil. Purification by column chromatography (SiO,, 10:1
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hexanes) dropwi se over 15 mnutes. After stirring at
this tenperature for 40 m nutes, a solution of

WO pioeomesd ate 4 ( 11.65 g, 65.083 mmol) di ssol REHGBR008/002194
DWU ( 11 nL) was added sl ow ysover 15 minutes and the
reaction mxture was allowed to warmto r.t. After
stirring at r.t. for 18 h, the reaction m xture was

mﬁ&dn&y ngethé@ﬂb Ebrﬁﬁo@fd (B 59%3Frdn Mérn@wﬂn& BPas a yellow

sol vent was renmoved in vacuo. To th

oibs (G D)a3r9<5 GH, e &5 4Hded Jalda?eHa)s 3H@I(11(I;Lm%3\/5&/(1H m), 3.42

QR0 Pl T 2 AR B2 AL 0, 2R T R P (66 P27 b,

cengNtsy.ated in vacuo to give the t|t| e compound
(17.059 g, ca 74%yield) as a crude dark oil
(containing ca 11nL DMPU) that was used w t hout
further purificatmwmw, J 11.2
and J 3.1 Hz), 3. .7 Hz)
3.45-3.56 (IH, m, 3.25 (IH m, 2.89 (3H, mM, 2.39

t ert- ”ﬁ% X&luﬁ&?éfﬁlt&ﬁ%@zﬂle% é@'US %, 35.7 mmol) d1ssolved in anha/drous THF
1-yl) nor phol i ne- 4- carboxyl ate To a sol ution of crude

A0 erlpet DUE wasaqded neiﬁ@ylgthlmmﬂ 27 mIn@9BiminobFUM in hexanes)

BPBER: P19, L 18 s R PO O R s aadea

QowlZ/Jov%QS Midhtes &itht RRchi@afiter stilrel oret SWwaniiRd ah® tHentallowed to
After stirring for 18 h, the reaction m xture was

Warshtod - twidfier BRITAE ah R fomks Ty thaweaetian mixtyre wagqyenshpdhy the
iR (ﬁ'%v%téglc&'tl S anBRRAS S 1500 %@‘gp%cké‘eg% 14 89€ TR drude mixture
concentr I n vadcuo to grve a aar oil.

War difsobaddiin DAM and wanhedahmlowateaghamo(lﬁblﬁe was extracted with

SRUETDEM (10 SNG4 Goory RS e g e ety [soluc®

g8 sebhlrorThrtiod e dofferfbareh b vk A btk 0. Purifcation

bry) col@mb th(ohtdlomphyzsmz, 64268% BYQOA@hdanéd) idavd the Jitle cdmpound (8.1
I NTERNFEFB{ ATE 7 (ME

Q?P()éawpfoc@sas 01 and YA P TROCHITeF MOLBl pie%). 4 (CD;OD)

3oy (1HGn), 3*89'(*1Hed4f Plav méﬁlm@HTGdans@laﬁam 4q1iz),3 58 (1H, dd, J
I'ntermediate 6 (8. ) di ssol ved

28 hydjlfdﬂg HpR3.¢ OZOF(@){ at), DOT(MMAanhdddd 1 H, &ht-l}ﬂ 1 andhy Lén7 Hz),
33900, e, 78% TR 7 12), 3.3 (O, BEVIOLEL, ).

INTERMEDIATE 8 METHOD I)

tert-Butyl (35)-3-{[5-(difluoromethoxvy)-2-(trimethylsilyl)-1 H-indol-3-

yl]methyl} morpholine-4-carboxylate

To a solution of Intermediate 7 (0.571 g, 1.93 mmol) dissolved in DMF (23 mL)
was added Intermediate 20 (0.55 g, 1.93 mmol), LiCl (0.082 g, 1.93 mmol), Na,CO;
(0:409 g, 3.86 mmol) and Pd(OAc), (0.017 g, 0.08 mmol) and the reaction mixture was

degassed under vacuum and then purged with nitrogen. The reaction mixture was then
heated at 100°C for 6 h. The crude reaction mixture was cooled to r.t. and the solvent

removed in vacuo to give a brown oil. Purification by column chromatography (SiO,, 10-
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dropwi se over 15 mnutes. After stirring for 30
m nutes, chlorotrinethylsilane was added sl oWy over 5

WORWINEH8End the reaction m xture stirred for BGI/GB2008/002194

m nutes and then allowed to wggmto r.t. After

stirring at r.t. for 18 h, the reaction m xture was
guenched by the addition of water (ca 1 nL) and the

3094 FEOA c/HBRankS rf@rw’ed tsy Sias UDCMB"};%VG tHedR I BoRipdliRd WRE62 g, 53%) as

di ssolved in DCM a shed with water, the agueous
Fyedlow thsL@MSr(&St*é 69%) (GM#’BM)tFHé . RICKOP Broutes (Mether fhe
conbi ned organic fractions were dried using an
| sol ute(r) phase separator cartridge and concentrated
in vacuo to give INTERRMEDIWTEY (MEFAHOD pati on by
col um chromat ogr aphy (S O2, 5- 2%% Et OAC 7Eexanes) gave
the title corrpound (8.1 g 76% as a colourless oil

2 ; d

CD) . 1
(IH, ’ﬂﬂlnte}'nﬁdﬁltaa&@ ﬂSSlg, 0453Hnbnol)31t B @vlals'laddhd 4N HC18n aﬂeﬂxoxane

(édnL)Janngﬁg %guéloq}g(tq{e sf.uz‘e gt r(t| %r 2dy hh}frpgac&%gggx re was
c%ﬁce?ntllé@di 151 Jﬂ]gcghr% z{n%t'?tu; é’lu(le Q:snge (x%’s"dls%lved MNBEMEDSALE $hd washed
\&tl@ ajfebunsab.heaHORy w_lutéqrr(iSrmLh yTh;: dqueausifracting mias Burther extracted

Vit BEREN xP IO euheeqr gl ing imeutdurS it ffpd. fiterd
dndZoftentwRd iAdeled tb @I\@&H@ﬁﬂ@&ﬁn n 90.297 §, qtihnﬂﬁtlmls)i yellow
Lidl (0.082 g, 1.93 nmol), 0409g3 %
%h@amenm@si “zthegt @mherg?un@cg@owl)’l RS R PéMc“H)orRT 27
?iegassed under vacuum and then purged with
he reaction m xture was then heated at
1000C for 6 h. The crude reaction m xture was cool ed
tor.t. and the sglvent renoved in vacuo to give a
brown oil. PurifilDtERMEDE raphy
(Si @2, 10-30% Et OAc/ hexanes; followed by SiO2, DCM
gave the t|t| e corrpound (0. 462 g, 53% gs a yeI | ow
3] E A 16 p i I ;58

Met hod | AT '
TGY: D %W%C?F@%ﬂﬁ 4‘40%8%?563%%9 ﬁ%fwrli i THE
hit) Re9h&ledInlePh&dibrR i (81197 8, (.90 Atholy disSb16ed HSHHHF (Rin1§akd the
was added 4M HC in 1, 4-dioxane (8 nL) and the

TieRGHOn; Tov tuFe as arreska réfor 1. he peactior mxtprerasggacentrated in
RS B ka0 (78T 0 SRR NP (G Gl Bdeq. The
reaction mixture was stirred at 60°C for 4 h. After cooling to r.t., the reaction mixture
was concentrated in vacuo to give a yellow oil. The crude material was purified by
column chromatography (Si0;, 9:10 EtOAc/hexanes) to give the ti_tle compound (0.106 g,
44%) as a yellow oil. LCMS (ES+) 342.0 (M+H)", RT 2.91 minutes (Method 5).

INTERMEDIATE 11

Methyl 3-{[(35)-4-(tert-butoxycarbonyl)morpholin-3-ylImethyl}-2-(trimethylsilyl)- 1 H-

indole-5-carboxylate

The title compound was prepared from methyl 4-amino-3-iodobenzoate and

Intermediate 7 according to Method I and was isolated as a yellow sticky solid (59%)
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wi th aqueous sat. NaHCO3 solution (5 nlL). The aqueous
fraction was further extracted with DCM (3 x 20 nl)

W 20088%Conbi ned organi ¢ fractions were dri edPCT/GB2008/002194

(Na2SO4), filtered and concenpfated in vacuo to give

the title compound (0. 197 g, quantitative) as a

yellow oil that was used w thout further purification.

Wguﬁﬁ&ﬂon%%?coﬁnm/&m%rhato@?apﬂy 071 r2 8% Hivalchedarks). LCMS
RVEDI ATE 10 ( METHOD K

Es5) 392.0(BM{ BuxH orPeTTét5ﬁ(§17<1Wt€$ (Methodid). - 3-yI | met hvUno f

hol i ne- 4- car bot hi oam de To a solution of 1,1

"-thiocarbonyl diimdazole (0.137 g, 0.77 mmol) in THF

(5 nm.) was added I nt er INGERMEDIATELDY g, 0.70 mmol)

di ssolved in THF (5 nL) and the reaction m xture was
stirred at r. t for 18 h. The reactlpn m xt ure was

m xt unm M@escos;tporuné dvaalprdf»@&@ ffom Irﬁerimwisa‘td e ammdmg]g) Method J and
action xture, concentrated .in vac

Vi e s 5 ar T BT IieH L iR R 4 & G JuFT e LCMS
wqbymwh{)omqgmﬂmeg@u%odg) 10 Et OAc/ hexanes) to

give the titl'e conmpound (0. 106 g, 44% as a yellow

oil. LCVMS (ESt+) 342.0 (I\/H-|—|)+ RT 2.91 mnutes (Met hod

5). I NTERVEDI ATE 11 Me v (te

t - but oxycar bonyl ) nor phéﬂﬁ@%ﬂl?éﬁ.j’? 2 (trinethylsi

l'yl)-1 Hi ndol e- 5-carboxylate The title conpound was

pr epar ed.3from nmet hyI 4- am no- 3 |odo3be1nzozﬁte 1and

9‘%1;&;:)/&%' ow st i ckysol i d (59% after pur|f| cation by
hromat ogr aphy (Si @2, 10-25% Et QAc/ hexanes).

LCl\/BhTIES‘H)'e anddnd (whds 'pRyparedfrom {]ri?éi*nﬁzdﬂﬁe 2 mwbahng to Method K
Met ) VEDI AT

SR ISIRikat Ay ETOW SPH (9950 aliet i isaiion Bt Lol¥E shrqmatography
(SROPQUA WESHIBERA! NS B8 SSRRAIHY R ED Bl et 4).

thod J and was isolated as a brown gum
(quantitative) that was used as a crude internediate.

LCVB (ES+) 275.0 (M Vet hod. &
|NTER,(VED| )ATE 13 (MH) INTRRMEDIATE 1 €5 ( od 5).

Pentafluorophenvyl 3-{[(3.5)-4-(6,6-dimethyl-4-0x0-4.5.6,7-tetrahydro[ 1,3]thiazolo{5.4-

¢]pyridin-2-yl)morpholin-3-yljmethyl } -1H-indole-5-carboxylate

To a solution of Intermediate 45 (1.96 g, 4.46 mmol) in DMF (10 mL) and DCM
(150 mL) was added pentafluorophenol (0.86 g, 4.68 mmol) and EDC (0.94 g, 4.91
mmol) and the reaction mixture was stirred at r.t. for 16 h. DIPEA (1.15 g, 1.56 mL, 8.92
mmol), and further pentafluorophenol (0.22 g, 1.20 mmol) and EDC (0.24 g, 1.25 mmol),

were added and stirred for an additional 2 h at r.t. The reaction mixture was washed with
water (2 x 50 mL), brine (50 mL), dried (Na,SO,), filtered and concentrated in vacuo.
Purification by column chromatography (Si0,, 0-6% MeOH/DCM) gave the title
compound (1.41 g, 52%) as a brown gum. LCMS (ES+) 607.3 (M+H)", RT 3.23 minutes
(Method 3).
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Met hyl
3-{[(35r)-4-(am nocar bonot hi oyl ) nor phol i n-3-yl | net hyl |
WOIZOOHOO]OGEDI e-5- carboxylate The title conmpoundP@EEB2008/002194

prepared fromlnternedi ate 12,g@ccording to Method K

and was isolated as a yellow solid (99% after

purification by colum chromatography (Si 2, 0-4%

MeOH DCV) . LCMS (ES+) IRFTERMWDINTE ¥ 2. 25 minutes

(I\/let hod 4) | NTERVEDI ATE T4 Pent ai T uor ophenyl
3-(r(35)-4-(6.6- dlnethyl 4-0x0-4.5.6.7-tetrahydro p

SRR F408 | et hvu- |
Hi ndpé @sﬁne@mpmio@tcﬂ“lﬁtérﬁe@@b Ut(i10)00 @f 70.9hehom e BHE (200 mL)

45 (1.96 4. DMVE (10 ni) “and DCM (150 ni
ma@séé@%;s@qt(&flmo% mrn@ll) Tbe gspension 6 Goelsid)to g and NBS

E2pL188 o3 Ly O LSS A 89 .

Sh%?enrﬁl@M) Roa hi)fmdtmr (Dﬁhtn&f) Ik mﬂe&n Q@he aduedds fraction was

and EDC wer e added and
%&ttamegm 1P Civh(Z24 b‘?‘i mé%raFg? cqméfleql Oltgam?rf@cv%t&cwrs pvashed with
ol 8 £oUERLIRBABNIAN MBlcR 4 o S8l bR oo, The
whxtcj solidRwasi tfiturated mnthkj[?Adéleﬁﬁmbh rthnmﬁlc@ethprnge( ®Bie @2le compound

Q0% e ik e SsEaSIBRRITE & AT 2634580, 2.50

gm{éld} % tt{e'\@&lh@&ht&heﬂ NKERSEBEAT B2 (0L and 222. ogr 1:1 ratio) (M+H) RT 1.94
o 0

6- di net hyl pi-peri di ne- 2, 4- di one a stirred
@Uﬁ%ﬁ@r(éffedwdo?) Internediate 3 (10.00 g, 70.9 mml) in
THF (200 nmL) was added NaHSO4 (2. 12 g, 17.7 nmmol).
The suspension was cool ed to 00C and NBS (12.62 g,
70.9 mvol ) was added pINTERMEDIATEE6reaction m xture
was stirred at r.t. for 5 h then DCM (200 nL) and
wat er (100 nlL) were added. The aqueous fraction was
gfzggngglt_gge%éh DCM (2 x 100 nl). The conbi ned organic
ractions were washed with water (3 x 200 nL), dried
( NaZSTA)l stifred sodutaah clild-servee d 417vg 1 80.6wnapol) it eqlicbws 2M NaOH (70

) % P Tetidt b Bt ity 1 3 B o bhirsesirimplore was
HRAdtiR&d & rWhiol € hRldre co@l ﬁ(t@"ﬂ@ oaBHLQ1.8Q, 40.6imAs1) wak added
7.26 (IH br. s), 2.50 (2 for the main tautomer.

BQIFJB‘I‘Q'E§‘>$9ChZQG an laﬁqﬂlat@mmragtu@ of betaeen P a(ld/}lQI)Crwaernamtamed

;&ft%r addition, the reaction mixture was allowed to stir at 5°C for 30 minutes and then at

r.t. for 1 h. The reaction mixture was cooled to 5°C and a further portion of NaBHj4 (1.5
g, 40.0 mmol) was added portionwise such that an internal temperature of <10°C was
maintained. The ice bath was removed on completion of addition and the reaction
mixture stirred at r.t. for 16 h. The reaction mixture was then extracted with Et,O (3 x
100 mL) and the aqueous phase acidified to pH 5 with conc. HCI. The resultant white
precipitate was filtered and washed with water. The product was dried in vacuo to give
the title compound (24.0 g, 88%) as a white solid. oy (DMSO-d¢) 7.45-7.30 (5H, m),
4.04-3.91 (2H, m), 3.70-3.61 (3H, m), 3.17 (1H, t, J 5.8 Hz).

INTERMEDIATE 17
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m nutes (Method 3). | NTERMVEDI ATE 16 - Benzyl - D-serine
To a stirred solution of D-serine (14.7 g, 140.0 mmol)

WO enog/guwsus 2M NaOH (70 nl) was added benzal debyrieB2008/002194

(14.6 g, 14.0 nL, 138.0 nmol )59 The reaction mxture
was then stirred at r.t. for 1 h before cooling to 5C
NaBH4 ( 1.5 g, 40.0 mmol) was added portionwi se such

(BRRY- B 18-85 RbrphSHRET ALy IR  adkft Ween 6 and 100C was

mal ntairned. After addition, the reacti on m xture was
al | oviBua stirrest sotutign of Grteiomeddfie g 63f.eg, B0 minend) imtaqpequs NaOH

PR 00 b FCereamph 46 5 S50 hikde8 sraAilufentorice
@antd QN\iHE, YD midB! T3 redttieh ﬁﬁkm&@ﬁpﬂlﬂiw:trd&o Harm 1O Et. and
was rmai ntai ned. The ice bath was renoved on cong)l etion

then seid fop?0 avimntesh Aqueaes | Bl NAGH selatien (45:QeLat05.0 mmol) was

AR oo FRALICHRAEAUER 1B £ 2L SRR hird Yl hen
doblled tvil 01T aahidifiéd to pEhé withsednt AHCL WOh sanding at mtaé groduct
was filtered and vvashid W th water, The product

Ay stallisedrfrom dhgompxgurg e wap golisctaddbyditratiom avashed wﬂ@ Cold water and
tﬁ%@%fzg?a%gﬁkl{’oeglnfe’odhh Gle @glnég?l\{?%] 40 23‘9@ az a %Qntg §3)'l'1d "3H (DMSO-

&) 83.5i)12. S3NTHRWEE), A'Bﬁ-m GH M) s Bérﬁtl;ll d 5. kﬁx.’on) f4 24- 4 10 (3H, m),

VherRadaRe T 5467 53 100" s IFS sl B0 e

solution (9.3 g, 200.0 nm, 232.5 mmol) at 00C was
slowy added chl oroacetyl chloride (24.2 g, 17.0 ni,
214.0 nmol ). The react INNERMEDIATERES al | owed to warm
tor.t. and then stirred for 30 m nutes. Aqueous 10M
NaOH sol ution (45.0 nL, 465.0 mmol ) was added and the

(EHY i Bdhz il ;ﬂcﬁmmal’)ﬁﬂbthzmoﬁc for 4 h. The reacti on
m Xt ure was n. cooled to 100C and aC| dified t

with Eof étlrrmo ution (gtbgﬁiapqqlgatgtl 7486 1 Be %} 5‘?3%‘?:‘9 in THB (300 mL) was
%3 Nt dgf}ﬁg 1f0r(ﬁrg5t "/‘239 ﬁrfé&l?”"?hé‘éﬁut‘l@ﬁw&soﬂﬁleﬁ%cﬁgd i°ﬁ and

ITtrati d water and en drie
BH@N[E2$ ooxg'plm (10M in THFe4%0 mt;ialﬂrSG O(rhBrol) \gas alded slawlya The

rfa%tg)n-/m%glrf gvlg's Fl?ﬁ(te riﬂiu;% ﬁo'r_':l)’Z 2%% §8 to&'tQQQeZinﬁs borane
W Hestfb edbyEdow a8ditibr b MEDH - (ﬁ@ (rihe! reéétloﬂ nﬂ)'étul?e wifs) concentrated
LCMVB (ES Ey 236. 0 (M+H) +

in vacuo and the resultant white solid was dissolved in EtOAc (120 mL) and washed with

aqueous NaOH solution (20% v/v, 2 x 100 mL). The organic fraction was then extracted
into aqueous 2M HCIl (2 x 150 mL). The combined acidic aqueous fractions were then
basified to pH 14 (addition of solid NaOH) and were re-extracted with EtOAc (2 x 150
mL). The combined organic fractions were washed with brine (150 mL), dried (MgSOQy),
filtered and concentrated in vacuo to give the title compound (13.5 g, 87%) as a clear oil
that required no further purification. 8y (CDCl;) 7.29-7.16 (SH, m), 4.05 (1H, d, J 12.8
Hz), 3.88 (1H, dd, J 11.5 and J 4.5 Hz), 3.78 (1H, m), 3.70-3.53 (2H, m), 3.51-3.40 (2H,
m), 3.20 (1H, d, J 13.2 Hz), 2.68 (1H, dt, J 12.1 and J 2.8 Hz), 2.48 (1H, m), 2.27 (1H,
m), 2.20-2.15 (1H, br. s).

INTERMEDIATE 19
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| NTERVEDI ATE 18 r (35V(4-Benzyl nor phol i n- 3-yl ) 1nmet hanol
To a stirred solution of Internediate 17 {\1 .1 g,

wQ@ 0030089 ) in THF (300 nL) was added NEt3 (7.BCTHGB1@®8002194

m.,, 72.0 mmol). The solution_ygs then cooled to COC
and BH3- Me2S conmplex (10OMin THF, 45.0 niL, 450.0 nmol)
was added slowy. The reaction m xture was heated at

:385-Mbfphddin-I 21 hethiihl after cooling to r.t., the excess

borane was destroyed by sl ow addition of MeOH at 00C,
The rEag mtmgen-iﬂus%@(bs%@n@cf heermadinre d8 (H0.9 gctio3 mmarl) ineMeOH

ul tant b s di ssolve Et
GRA M3t Fo B4 0 B R EBPAT ) SRHE i bl places
thQOPaw®) appIﬁﬁ.lsan@alnS(Epsﬁ LA ifen SWESTHeJ‘temlﬁlxg macth@dvdsrthen filtered

aqueous 2M HQ (2 x 150 nmL). The conbi ned acidic .
therueb Gslite sandicoReentiated it MegroBa giveitarintecqmpopnd (5.2 g, 92%) as a

it 57, BL o5 B 0 et Syl L s,

2092 .91 SHebr. wh)t LAVMBES) MBY (NMYH)' dr ied (MJSH),
filtered and concentrated in vacuo to give the title
conmpound (13.5 g, 87% as a clear oil that required no
further purification. QNTER¥MEDIATE 20- 7 16 (5H m,
4.05 (IH d, J 12.8 Hz), 388 (TH, dd, J 11.5 and J
4.5 Hz), 3.78 (IH, m, 3.70-3.53 (2H, m, 3.51-3.40

5“)1 3 Zoet{]IH q J 13.2 Hz), 2.68 (IH dt, J 12.1

H m, 2.27 (IH n), 2.20-2.15

(I'H, AfsoluSibn of W&iﬁ‘@ﬁlnﬁﬁ)@%ﬁ@é\@ 0P8 @.30'maroy) 1He¢ch:&m96 mL) was

To a nitrogen-f|ushed solution of Internediate

hepesego @omnde,lom monasRER(L 805 616 Troels madveiel] (15 ) was added
AR 1 010 PO, i RO BRSREI LORATLEL 1 The

|n a arr appar at us un
ﬂe&cthm niixeure &g Icboled torr. & bd pousedsintdiesid fvualtdrané thet ﬂasum@

CeI|t on entrated in vacuo to |veth tle |
Iﬂ‘i‘o‘) <§ ﬁh bghe was coneeaisApeecugtp Em aésé{osjn oil.

%ul%ﬂczaagg _@5 Qéffnzﬂé@ﬁrorgﬁégrnfhﬂgs C%H(Oéig‘:/ﬁ Eﬁé@%l%xa%@}s_ﬁ gae the title

bM[ERWEDD ATE, 2D Pad odok brcdn'/rf biho&mfﬁMBﬁ»@@ﬁ i38i (hH, & J2.7 Hz), 6.98-

ﬁﬁg?g D). %‘;ﬁy%@' ‘;)Jﬁo N8 4 8% % % 1,53, Loms

(ES+) 286.0 (M+H)", RT 3.28 minutes (Method 5).

INTERMEDIATE 21

Methyl 3-{[(35)-4-(tert-butoxycarbonyl)morpholin-3-ylmethyl}-1-methyl-2-

(trimethylsilyl)-1H-indole-5-carboxylate
To a stirred solution of Intermediate 11 (2.0 g, 4.48 mmol) in THF (30 mL) at 0°C

was added NaH (0.19 g, 60% dispersion in oil, 4.93 mmol). The reaction mixture was
stirred at this temperature for 30 minutes. Methyl iodide (0.33 mL, 5.37 mmol) was then
added, and the reaction mixture allowed to warm to r.t., then stirred for 18 h. Water (1
mL) was added, and the reaction mixture concentrated in vacuo. DCM (25 mL) and
water (10 mL) were added. The organic fraction was separated, washed with brine (10

mL), dried (Na,S0O,), filtered and concentrated in vacuo. Purification by column
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heated to 600C and i odi ne nonochloride (1.07 g, 6.6
mol) in AcOH (15 nL) was added dropwi se. The reaction

WOrRoop001W89vas t hen heated to 85C and stirred foPCIGB2008/002194

The reaction m xture was cool_gepl_to r.t. and poured

into cold water and the resulting suspension filtered.

The filtrate was concentrated in vacuo to give a dark
SHrOWakoBEabh F 299, B0 RY/MERAHE oy B MR OB INI 195 g, 95%
(Si 020&13 \é@;{/o t OAc/ ﬁexanes) ga\%gt he titl en%% ( g )
4G pile wglloRngd). BEMS (ESrt) 485.0WMEB)HHH KIDNBO)ndﬁl)tW (M@hod 3).
(IH, d, J 2.7 Hz), 6.98- 6.94 (IH m, 6.97 (IH t, J
74.8 Hz), 6.75 (IH d, J 8.8 Hz), 5.20 (2H, br. s).

LCVMS (ES+) 286.0 (MtH) INTERMEDIATEYRS es (Met hod 5).

| NTERVEDI ATE 21 Met hyl —3-

([CBV4 (fe’\but oxycar bonyl ) mor phol i n-3-yl ] met hvU

kit R S 2Bk Ry | 3L e
ol ) Té B stifréd s(oTnﬁld’lliLdf Iﬁﬁerrﬁ&@zz‘é@s (a@)d @64 B3 Ihihé)) FHMSOHQA%mL)
di spersion in o The reactjon m xture

wasadded AMeHChin 1'( mdsm&aeﬁﬁ%} @Lﬂ:r Ehq EaCty HXHIE &8s Sfrmchw t. for 16
b, AP SnEStdtdTh wa§1 : Q%Ptl)O e aﬁ&‘ﬁ&h@f‘l@)‘%ﬂ%@% ddi&d.
reaction mxture allowed to m or en stirre
dqueodsSirivtiok\itas seffardtedybpsified bp duedditmndagecous satt NaHCO;, then

%ﬁ%&%&%l&&?éﬁﬂ{f %E? dy! n ? E%P@W%ﬁﬁ%anger\é%med (NapSOy),

fikdred %@&nc%?ﬁ@ﬂm%&&b f Cgvﬂaeth@ e zﬂfa‘ @d2 %2@2@ a yellow

filtered and concentrated i n vacuo. urlflcat|on

sidhotoned wihety rﬁyrtl(esm@ﬁcal.@nz SN (P50 @4 T HY Al 2.00

ound .95 g, 959% as a pale yellow

‘ES‘"}UteS &?@”ﬁ%@p) 405 1 ((M Bu)+H) +, RT 3.80 ninutes
{Method 3). | NTERVMEDI ATE 22 Met hyl 1- et hyl - 3-f
(35Vnor phol i n- 3-yl net hyl | H i ndol e- 5 carboxyl ate To
a stirred solution of (1 95 g, 4.23
mmol ) in MOH (15 nL) was added 4M HO in 1, 4-di oxane
(20 nL.). The reaction m xture was stirred at r.t. for
VMethyl 3t{lﬁ@m-édmmmowhionl)ﬂﬁm_lmlinmvlémet(nm - Irinetteihvd H-indole-5-

rTL) wer e added. The aqueous fraction was

18d, " basified by the addition of aqueous sat.
NaHCOBpe Mkeébnﬁ?guhé%g réfplateld Wlﬁtgrnkd%e m’-)ieco;r(hﬁg to Method K
conmbi ned organic fractions were dried ),
and veyiselagd ds & brrvemgum(&Qo) after putibcatiy ymhtrmecltrpmla@graphy

ES?&EQ)L-J&% h(IélOlglﬁ)@M)sﬁé}\d§‘fE§‘+))§%%| O(WHH) , RT 2.63 minutes (Method 3).

INTERMEDIATE 24

Pentafluorophenyl 3-{[(35)-4-(6.6-dimethyl-4-0x0-4.5.6,7-tetrahvdro[ 1 31thiazolo[5.4-

c]pyridin-2-yl)morpholin-3-ylJmethyl } - 1-methyl- 1 H-indole-5-carboxylate
To a stirred solution of Example 2 (1.0 g, 2.20 mmol) in DMF (20 mL) was added
pentafluorophenol (0.49 g, 2.64 mmol), DIPEA (0.77 mL, 4.41 mmol) and EDC (0.55 g,

2.86 mmol). The reaction mixture was stirred at r.t. for 16 h, then concentrated in vacuo.

DCM (15 mL) and water (15 mL) were added. The organic fraction was separated, dried

(Na,S0y), filtered and concentrated in vacuo. Purification by column chromatography
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solid that was used without further purification. LCVS
(ESt+) 289.2 (MtH) +, RT 2.00 m nutes {Method 3).

WO MDERERY ATE 23 Met hyl 3-{| PCT/GB2008/002194

(35"- 4- (ami nocar bonot hi oyl ) npgphol i n-3-yl et hyl | -1 - e
thyl -1 Hindol e-5- carboxylate The title conpound was
prepared from I nternedi ate 22 accordi ng to Method K

@19, WA'M%QF@M??&% RE QYPQ cEMP 4%@@%) asa gellow gum.

purt’fication umm chr omat ography

MY (BSN) 62L@IGE§+(PH§+RT 348 ningtesAfethodR¥).2. 63 i nut es

{Method 3). | NTERMEDI ATE 24 Pent af | uor ophenyl

3-{r(35"-4- (6. 6-di net hyl - 4- oxo-4, 5, 6J-tetrahvdrorL31lth

i azol or5. 4- clpyridi n- INYERMEPDIATERS- Y| ] met hyl }

-1-met hyl - | Hindol e-5-CcarboxyTate To a stirred

sol uti on of ExanpleZ(lOg 220mm|)|nDl\/F(20
. ] I

line-4-

mmlata'he reactlon mxture was stlrred at r. t for 16
h, then concentrated in vacuo. DCM (15 nL) and water
(15 nihe g eompeysd Wasrﬁt@périegmlrft?rym% 7\%‘%4 amino-3-

i%ﬁ&?én%rﬂ%l Q&.l, ét ! Onfi)ézz”l ahd Wa§ fs%ﬁar omat o aph Eg‘i%o) after

i'n vacuo. url unn o
Wordk¥aMEBBIAGH \xgmr)aaﬁdmlrtﬁcahm ey ogomndh{dmAdgrgphy/(G9,, 5-100%

By fbrandi Ps T el Aratng dobinss (Y rodsvs.

([ 5-cvano-2-(trinmethylsilyl)-1//-indol-3-yl 1net hvUro f
hol i ne-4- carboxylate The title conpound was prepared
fromlInternediate 71 26 nzonitrile
according to Method I and was isolated as a yell ow
solid (50% after work-up (EtQAc and water) and
B8)-B{[BTtinfeth il yDBtdpan v h LA TRGrpBs It c4rBbBoanfidd &3 S)-3-(Prop-
Et OAC/ hexanes) 4LCI\I;IS (ES+) 414 0 (I\/H—|)+ RT 3.92

clsta eptigelys AND 27

35 L3 (Tr ,
(35) i B S ANRIOPSZB i3 mt, 2150 ) n TP
Q}Opmnll,) at YPQ nab addedi mieutflidantod 862 oali 208Mrie hpeaics, \BEIIS)(/) mmol)

dropwise over 15 minutes. After stirring at this temperature for 30 minutes, Intermediate

4 (19.3 g, 107.7 mmol) was added over 5 minutes. The reaction mixture was stirred at
0°C for 20 minutes, and then allowed to warm to r.t. After stirring at r.t. for 40 minutes,
the reaction mixture was quenched by the addition of 2M aqueous HCl (80 mL) and
MeOH (50 mL), then stirred at r.t. for 3 h. The reaction mixture was concentrated in
vacuo. The residue was dissolved in THF (60 mL). DIPEA (4.9 mL, 28.4 mmol) then
1,1'-thiocarbonyldiimidazole (5.3 g, 29.7 mmol) were added. The reaction mixture was
stirred at r.t. for 16 h, then partitioned between DCM (50 mL) and water (30 mL). The
organic fraction was dried (Na,;SOy), filtered and concentrated in vacuo. Purification by
column chromatography (SiO,, 0-2% MeOH/DCM, followed by SiO,, 60-80%
EtOAc/hexanes) gave the first title compound (2.35 g, 34%) as a brown gum, LCMS
(ES+) 257.0 (M+H)", RT 3.206 minutes (Method 5), followed by the second title
compound (1.55 g, 31%) as a brown gum, LCMS (ES+) 185.0 (M+H)", RT 2.47 minutes
(Method 5). They were both used individually without further purification.
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To a stirred solution of trinmethylsilyl acetylene
(30.3 nm, 215.0 mmol) in THF (300 nlL) at 00C was added

wo2099091089 t hi um (86.2 nL, 2.5Min hexanes, 215POI/GBRN0B/002194

dropwi se over 15 minutes. Aftef_stirring at this
tenperature for 30 mnutes, Internediate 4 (19.3 g,
107.7 mmol ) was - -added over 5 m nutes. The reaction

m xture was stirred at Iﬁ?@ﬁMED&&@IﬂW es, and then
allowed to warmto r.t: at r.t. for 40

m nutes, the reaction m xture was quenched by the

| I f— - -ac[img xi-é—lgxg-ﬂl(aéig,ig‘gt) Qhaé/énld : 13 . ) idin-2-
ﬂﬁﬂ&%ﬁéﬁrﬁwﬂhﬁéﬁh\ﬂ?@%m&h@lsﬂﬂwOBéﬁzc\N%ﬁmdS esBbydstel N
THF (60 nlL)y. DIPEA (4.9 ni, 4 ol ) t hen

' -The tgéamdamwn@ﬂ Wiagrperpanst éroqrslr@ergzed@vae 79 anebmythyled-aydroxy-3-
B e S e e

;ﬁd;aﬁcaHMbpé@amn&hfdmbgr@mw@mg 60&@0(/(1\BtZﬁQ4hexaﬁéd)t e0MK (ES+)
and concentrated in vacuo. Purification by colum

%ot By s BInA¢ mimpes @lesbadBo/ DOV ol | owed by Si 2,
60- 80% Et OAc/ hexanes) gave the first title conpound
(2.35 g, 34% as a brown gum LCMS (ES+) 257.0 (MtH) +,
RT 3.206 m nutes {Met hGNTERMEDIATE2D by t he second
title conpound (1.55 g, 31% as a brown gum LCMS
(ES+) 185.0 (MtH)+, RT 2.47 mnutes {Method 5). They

MF(@SPN@@Q%&HMLMOM@%‘Wte%ﬁ 4 3f Mézb 5 .4-c]pyridin-2-

, 31t hi azol

or 5, I i ) | 4

ol ﬁr E%f ?sﬂﬁuutmn%ﬁ %{é?m%?tﬁyzﬁgoézw (.63 g n 1 -diosane
mL§1Wa5a&&HQQ%)Mit@hQ)fU@HIHZU @sqrg;qmdnmag mmmr(sdm) The
fromlInternedi ate 49 and rreth

ekl PBaniXgie wag stisediatd. fop 1 lbbth% at ¢0°§rfer Jﬂésar}dstb%ﬁterd fog18h

B L 5650, MBS g m i

{ofBion Me&w@tMD‘l)}M, GRRBmAS Theatuesuy fvation ovad separated, acxdlﬁed

Y%W@eﬂlﬁf’éégﬁ%@%%teﬂ WthEtRACH x Ly Thessqmbiged,preanic

REofts MeRYdrcdi (Nra 04) filtered and concentrated in vacuo to g1ve the title
yl ) mor phol i n-3-yl ] mét hyl } -1 - benzof ur an- 5- car box

coonppuid (13 2,490 @@n@ﬁ whitesolidrthatrwasdised mtheut(%rtt;@@unﬁcaﬂon

B S TER 2Dk BRIy S Mol T e (s

nm.). The
INTERMEDIATE 30

Pentafluorophenvyl 3-{[(35)-4-(6.6-dimethyl-4-0x0-4,5.6,7-tetrahydro[ 1 .3 ]thiazolo[5.4-

c]pyridin-2-yl)morpholin-3-ylJmethyl }-1-benzofuran-5-carboxylate
To a stirred solution of Intermediate 29 (0.135 g, 0.31 mmol) in DMF (8 mL) was
added pentafluorophenol (0.062 g, 0.34 mmol) and EDC (0.070 g, 0.37 mmol). The

reaction mixture was stirred at r.t. for 16 h, then used as such for the next step. LCMS

(ES+) 608.1 (M+H)", RT 3.39 minutes (Method 9).
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reaction m xture was stirred at r.t. for 1 h, then at
600C for 1 h, and then at r.t. for 18 h before being

weongseomosat ed in vacuo. The residue was di ssol REHGBR008/002194

water (20 mL) and the sol utioggwashed with DCM (3 x 25
m.). The aqueous fraction was separated, acidified
with I Maqueous HC, then extracted with EtOAc (4 x 50
m.). The conbi ned or gapNFEFRMEDIANE yere dried
(Na2SO™4), filtered and concentrated rn vacuo to give
the title conpound (0.135 g, 49% as an off-white
h ] [ LCVS

\}th&RMEabbeﬁhﬁéMRﬁmfylawr or henyl

3-{r(3S)-4-(6, 6-di net hyl - 4- oxo- 7-tetrahvdro
. 31t hT a2 sirsgdssolutionylypietnedite\Js )(héfg, A&7 inpmal) i T H\Et(EQ mL) at

G )T, t . .
-|7§ t(g%ﬁ%%&&é? ?ﬂﬂ,gyl?lg{ &ﬁg% b%f 02 g\/lqn S[tl-il::’ )Et% M . 'bgﬁm%lmng at this
temperadde ﬁbrpenﬁmﬁtesu dﬂep(h)e&wmlL 4 84 0fxdoly wab addedmal the agadtion
EDC (0.070 The reaction nixture was

%‘t’ﬁt‘l‘rﬁ‘ Sgprged ?0 Bt OY‘Hrl @aEtPAct Hamsay bwe 4L mlp grerg prded. The
%&ussﬁ&ﬂon %Féal;acf"éa @&éc&M*EthE 335 IﬁU1 WScombined

(Met hod 9). I NTERVEDI ATE 31 tgr -

@partc imaSians avere HriedbNaSOL); ﬁttcnedrandh W@Dtasve[dzh vacuo Purification by

H-i ndo e 4- car box a
SRS EhroRBlderTn (5107 e B A Zhexg ) Bids e il Gormpound (1.60 &,
xﬂhﬁaub@ ab i of2Rhitd Jol Rl L'('ﬂﬁ@ (R8$) AteMAHPURYI A 51 RiiMites
2.5Min THF, 4.85 mmol). After stirring at
thod Efper ature for 10 mnutes Mel (0.3 nL, 4.84
mol ) was added, and the reaction mxture warmed to
r.t. over 1 h. EtQAc (10 nL) and brine (20 nL) were
added. The aqueous fraiNTERMEDIAE3HAt ed and
extracted with EtOQAc (3 x 20 nL). The conbi ned organic
fractions were dried (Na2SO4), filtered and evaporat ed
Hyotls eEbAgiRRNY (S 2
gav € conpound (1.60 g
qu ant Tlueatttlla/@)nmynd wag pfepmdtf@rmbitermedm é@@ﬂ@mgﬂ,@?Mathod J and

b S R GT 5 R el ATRE RSO, e
1.4 wiip\Qee@Berhad bpni trile

INTERMEDIATE 33

(3.9)-3-[(5-Cyano-1-methyl-1H-indol-3-yl)methylImorpholine-4-carbothioamide

The title compound was prepared from Intermediate 32 according to Method K
and was isolated as a brown solid (92%) that was used without further purification.

LCMS (ES+) 298.0 (M-NH,)", RT 1.76 minutes (Method 12).

INTERMEDIATE 34

tert-Butyl (3.5)-3- {[2-(trimethylsilyl)-1H-indol-3-yllmethyl}morpholine-4-carboxvlate

The title compound was prepared from Intermediate 7 and 2-iodoaniline according

to Method I and was isolated as a white solid (40%) after purification by column
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The title conpound was prepared fromlInternedi ate 31
according to Method J and was isolated as a yellow oil

W@ ZwopotoBat was used without further purifi catP@RGBR@E/002194
RT 1.45 minutes {Method 12)._§NJTERMEDI ATE 33
(35)-3-[(5-Cvano- 1-nethyl -
| Hi ndol - 3-yl') met hyl | mor phol i ne- 4- car bot hi oami de The
éHr&ﬂ@to@ﬁﬁW{Hi@z,Wﬂ% ROALMckAriRE). Imrqsrtegwm @?(M ‘Bu)+H)*,
according to Method K and was isol ated as
250 minyte@ethadatDwas used wit hout further
purification. LCMS (ES+) 298.0 (M NH2)+, RT 1.76
m nutes {Method 12). | NTERVEDI ATE 34 r -Butyl
(35)-3-([2-(trinethyl SINVERMEDIATE 35 _
H i ndol - 3-yl | net hvUnor phol T ne- 4-car boxyl ate The title
conpound was prepared from I nternmedi ate 7 and
%@:&mwmyﬂgﬁ%@% -IndB18. 1 vﬁﬁ&tﬂﬁﬁh&%ﬁ&ilne-4-
cohaxyiatdr omat ogr aphy (S o2, 15- 60% Et OAC/ hexanes)
LCVS ES+ 333. Bu) + + 50 t t hod
12). ’th g/gs pre%g’l(}gl)ﬁom Intermedzate 4 gcscoi(lvle ng to Method w
S(w_.lgﬁk oﬁrﬂl e&‘lﬁ(aﬁ%t oA NGH, 'dHﬁltgnMé wollp id EtOAc and water and drymg the

I ndol”- 3- yI' 1met hvUnor phol i"ne- 4- car boxyl ate The fi
sspapted rodganasirptiop avitduN#156h) amt wasusdatetias 34/6&@\& orl d?.4?g) aﬁer

PR PRl a0 1T ThyPhghPRae) s fomso-do

BOPIIGALEH, BY. §RMI30 (ﬁHa@Uwaz?t#ﬂzs\IaEiSf@ﬂm ?d7 VR?. OO(lH m), 4.07-
i sol ated as aggllowml after purification

£ (I el P Set by tldbmg) §§P@H $|)53 80P (DHe P&k drfds)- 33/62H m),

1) S BB w2 TRk &b, 202 T ik i 1SR gy 34 G o)
LCMS (B5;+) 3086 (8+85", BUA0 ((Y-'B3)+3D), RIFL.66 InimidesADcdhdall 2).
(IH, br. s), 3.48-3.39 (2H, m, 3.31-3.24 (IH m,
3.24-3.22 (2H, m, 2.90-2.75 (IH, m, 1.38 (9H s),

0.47 (9H, s). LCMS (ESNTH#RMEDIANEDG: 347.0
((M'Bu)+H), RT 2.66 ninutes {MeThod 12). | NTERVEDI ATE

36 1-Methyl-3-f (35)-norpholin-3-vyl rrethyll- | Hi ndol e
T etlg_ 3 (_)m ound was p,,r!eﬂglrﬁ_gmfolieom I nternedi ate 35

The title compound was prepared from Intermediate 35 according to Method J and

was isolated as a colourless oil (88%) that was used without further purification. LCMS

(ES+) 230.0 (M+H)", RT 1.53 minutes (Method 12).

INTERMEDIATE 37

(38)-3-[(1-Methyl-1 H-indol-3-y)methylImorpholine-4-carbothioamide

The title compound was prepared from Intermediate 36 according to Method K
and was isolated as a yellow solid (48%) that was used without further purification.

LCMS (ES+) 290.0 (M+H)", RT 1.66 minutes (Method 12).

INTERMEDIATE 38
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was isolated as a colourless oil (88% that was used

W t hout further purification. LCVMS (ESt+) 230.0 (MH) +,
WORI00906188971 nut es { Met hod 12). | NTERMEDI ATE 37 XGBGB2008/002194

)-3-[(I-Methyl -1 Hindol - 3-yl 34 et hyl ] nof

hol i ne- 4- car bot hi oam de The title conpound was

prepared fromlInternedi ate 36 according to Method K

GEDiNRehyI aqkﬁst)@d{f@&trﬂnaﬁbﬂsm-wehgofﬁfa%@ vﬂﬁemymrylﬁﬂﬂl 4-y1]-
thout ’rurther ur| |cat|r; LCIVB(ES+) 290. 0 (MrH) +

ng o Sﬂiﬁf“&t ﬁ%@ﬁ%ﬁrﬁ? BBl ffznﬁ vermgie 7l i PiodpBitRl

dcbbidantb Mérhdd Laddywasdiolatdd as fiveimsy oh 71%) biﬁer@ﬂﬂﬂ@étﬂﬁ by column
was prepared fromlnternmedi ate 49 an -1 odophenol

cernatagrghy 65i0ethdRpe EtQAe/ hrsanes)s &kt&(ﬁ&ﬁla)ﬁ -y SiLI(b, o). 7-27-

T 5 9P LR, 2Re oo R P05V QR BB on g6
M), ,3.60-270 (TH 2h), (1141, (2H) s), 7.98-1120/(6B1] n{)26122 (9H, §§. 00- 4. 90

(IH, m, 4.30-4.20 (IH, m, 4.00-3.86 (IH, :

3.60-3.20 (7H, m, 1.41 (2H, s), 1.98-1.20 (6H, m,

0.22 (9H, s). | NTERMED

4- Hydr oxy- 3-i odobenzal ERMEDIATE 30 red sol ution of

4- hydr oxybenzal dehyde (2.0 g, 16.39 nmol) in AcOH (30

1E_ﬁdwas fdgeg -i@%osifcm nimde (4.5 g, 19.67 mmuol).

€t ®was stirred at r.t. for 16 h,
t hen T4 h t@k&dsoldtivR JﬂAﬁfd@é@b@%lmga@@ OpL 1. %ﬁfol)(lﬂnQQOH (30
' and Et OAc (50 nlL) was O%ueous fraction

lwhg; weprddedt/bipdosuremimided(dStee 4O mmek) Ghbe (ctiorbmixfure was stirred

T, S0P 0eh 688! 1L GRESH AUSLAEEPOIBSIGH I8 BYSATE DA o
D) was uddedo T dgudone frattidnew Hapardted, tCan th@ctéilﬁ%th BEOAc 3 x 50

IR TR I T A

%@gdﬁﬁ&ed AN m}'ﬁ&ﬁnwcuo to give the title éomgound 2.0 50%) asa

oxy- 3-1 odobenzonitrile To a stirre [ution
whitesahddhattveas38ed ithowg, fulemzrspﬂnﬁmﬂo)l iLENMB (BB 24i1dM- BIO, RT

1.44 minutes (Method 9).

INTERMEDIATE 40

4-Hydroxy-3-iodobenzonitrile

To a stirred solution of Intermediate 39 (5.2 g, 20.97 mmol) in formic acid (60
mL) was added sodium acetate (2.1 g, 25.16 mmol), followed by hydroxylamine
hydrochloride (8.7 g, 125.8 mmol). The reaction mixture was stirred at 105°C for 3 h,
then cooled to r.t. and poured onto water. The solid formed was filtered to give the ritle
compound (3.0 g, 58%) as a white solid that was used without further purification.
LCMS (ES+) 246.1 (M+H)", RT 1.64 minutes (Method 11).

INTERMEDIATE 41

3-[(3S5)-Morpholin-3-ylmethyl]-1-benzofuran-5-carbonitrile
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m.) was added sodium acetate (2.1 g, 25.16 mol),

foll owed by hydroxyl am ne hydrochloride (8.7 g, 125.8
wWornewbpo108he reaction mxture was stirred at 10BOIZGBR008B802194

h, then cooled to r.t. and pogyed onto water. The

solid forrred was filtered to give the title conpound

(3.0 g, 58% as a white solid that was used w t hout

furt hee A ddnigophdl $ias P d tfert Intd AR dihtd Wihd Btermbdibb40

m nutes (Method 11) ERVEDI ATE41

Reordam)to Mbathorbl, |f<h11<3vgd| eilbshnd V. ﬂafelrMetﬁad af; -apd ggsfisolated as a

b solif 1Pl b R R i 5B R RrAsh T35 Q0¥

MeOHADCMYE A.AMS Ivesnpmw (MMEYHRA 1AL, mafiflesWdgerhsl At ed
as a yellow solid (10% after purification by colum

chromat ography (S @2, 0-10% MeOH DCM) . LCVS ( ESt)

243.1 (M RT 1.41 12
 NTERVED) E 45 N REDYR TR 12) -

(35) 3-[ (5-Cvano- 1| -benzof uran-3-yl)nmethyl | mo f

urification
@d2avas igdlated s a Ratlawy Sdlld‘l(iqnantﬁgn{ewﬁtahwds a2yl without further

@%%Dﬁ%f@agm 8)&,’1' j_Sfl minutes (Method 12).

H-i ndol - 3-yl I net hvUmo f hol i n-4-yl -6, 6-di net hyl -

6J-di hvdro| |, 31thiazol o] 5,4-c|pyridin-4(5 H-one To

a sol ution of Intmlﬁ:ﬁ_@ﬁ_(mfm&i mmol ) in

THF (3 nmL) was added Internediate 15 (0.048 g, 0.22

nmol ) and DI PEA (0.059 ni, 0.41 mml) and the reaction

2¥{ (8 543 €[ SweISi fluibidnnethioad- 1Gﬂﬁﬁof-ﬁ)-lvl]ilneﬂwih}mai’ﬁholhﬁa@ﬂ]l-@,ﬁ dimethyl-
cuo to give a yellow
ioH088nt ogr aphy (Si 2, 1-2%

mm%olﬁ@é)ﬂ Qf“ﬁt?’e Dt\édzgke% o8P d @%rﬁn%q{l PEY (3518151) was added

freeze-drying (MeCNwater) gave the titl'e conpound
In@roedaty, 1 5SX0%8s 0323 rmmbl)whd DIPEAI(D059 B, 03 GRNnol).ang tife

ré%l_ldtiog’%i%t\%? #a:t%%n‘redﬁt%%% Igcﬁl;]l g h "}gg %ytli_g%miéﬁr%%ﬁ(slc?hcejltrated in
%u@td‘@)/e a%e@&v %il3 @’uﬁﬁbhtldﬁ)b cblidEn éhrgﬁla{dgl"éghgi(%llog 9-@%
M}eOHgD@M jo@qwqq lp.y S@z; 8@1@@%@&4@3@ ang freeze- drymg

(MeCN/water) gave the title compound (0.019 g, 20%) as an off-white solid. dy
(CD;0D) 7.73 (1H, d, J 2.1 Hz), 7.32 (1H, d, J 8.7 Hz), 7.20 (1H, s), 6.93 (1H, dd, J 8.7
and J 2.3 Hz), 6.72 (1H, t, J 75.6 Hz), 4.38-4.30 (1H, m), 4.09-4.06 (1H, m), 3.90 (1H, d,
J 11.8 Hz), 3.71-3.46 (4H, m), 3.40-3.31 (1H, m), 3.10-3.04 (1H, m), 2.83 (2H, s), 1.36
(6H, s). Exchangeable protons were not observed. LCMS (ES+) 463.0 (M+H)", RT 3.07
minutes (Method 5).

and Wﬁ%e ﬁzﬁeoéo%g%gné%vaélR)@?hﬂe@‘ﬁo&?kﬂt&nfe&%&) £&de{ . tol MBdhod K
was used W th furt CM5 (ES

INTERMEDIATE 44

Methyl 3-{[(35)-4-(6.6-dimethyl-4-0x0-4,5.6.7-tetrahydro[ 1,3 ]thiazolo[5.4-c]pyridin-2-
yl)morpholin-3-yl]methyl}-1H-indole-5-carboxylate
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(6H, s). Exchangeabl e protons were not observed. LCMVS
(ESt+) 463.0 (MtH) +, RT 3.07 m nutes {Method 5).

WO MDERER ATE 44 Met hyl 3- (r(35 PCT/GB2008/002194

)-4-(6.6-di nethyl -4-o0x0-4,5 _3g_
6J-tetrahvdrori. 31th|azolor5 4-clpyridin-2-
yl ) mor phol i n-3-yl I methvU-1 H i ndol e-5-carbo xyl ateThe

ti t] eTROBROMMHNAS wRS BRPARA ff-Jantwe@fd?@% %&Inle%@agte 15
Internmediate 15 according to and was isol at ed

woailg@ﬂolMWl@bM agd ("6@Jgolated ava psd}onw‘ scxhdt(b%%) wiferquirifigation by

g i g%%%ﬂ%%@%%%&?ﬂ oHz),

78331H|dd5JG,6 ahd&ﬁ6ﬂé?_l779 @4{ (il b‘ls ) 423§IH|§)‘|431‘)(1H m), 4.07
@stn)33 85 Qlﬂal-ﬂ) 1§90 (éﬁ 318J(1|IH H:ﬁ)3 7 3152 (@Hirm) o338 §1H,3n)p 3.18 (1H,

ch%l%,%n‘b )?%;szzzﬁfﬁ @;ﬂ”d 9'},8‘1’(% ?8{'@}&?%% 92% 1 197 (3H, 9),

pse(mg) WEKk€hafngéabbiymetons therd £VBbEIrT). USHSUESM-455t0 (MFH)", RT
59 m nutes {Method 4). | NTERMEDI ATE 45
%5?F{IQ‘§F§M€”C@1@ Di net hyl - 4- oxo-4.5. 6. 7-tetrahvdro p
. 31t hi azol or5. 4-cl pyri di n-2- yl)norpholin-3- yl]nethyl
1-1H i ndol e- 5-carboxylic acid To Internediate 44 (2.18
g, 4.80 mmol) dissol vedNIERMEDIATE4® (20 nl) was
added a solution of LiOH H20 (0.40 g, 9.60 mml) in
water (20 nL) and the reaction mxture stirred at r.t.

ﬁq r(3$f54136 6 febi-4Ld otk 51O -feltalRrd)1 , 33ehABTPS B -d]py 8!

n.) was added and fhe reaction mxture stirred at

ﬂOmOl‘Dhﬁhn-ﬁ yviiimetind } 11 &haindplenS-garbexpis agis concentrated in
wat or TS Mg REiAE REC TSR SRR B8N B1EaBEIT0 ity was

addediafsbkeioh of DiﬁDH H9 (Ohl@ g’;\ddiotmmal)@ﬁ wattd €20Ua LiHahd the @84ction
v/iv) and extracted wt

@meﬁgae% Ageinfos 1¢ #lacﬁurtaﬁ%umi f@z@dﬂd@r& ?éb@alqlhmmsﬂ& mL)
6%8 g%{‘ ﬁlgtrb%m%r(l DNBQ%?&B%&%%@ ggf r ‘é'Lha Bﬁﬁet'é%df%ﬁ% g%ré‘was
eriek:ntm)ed B.v68ud drid, the yrud@ résiduelvds madijtiahe® bé&waan watet (B)0 mL) and
(1 , .30 (1 : 2. 1.Hz
S@% (%QOI_IPL)S)ﬂeZPq§§ov<slp;l_"|as 215 @Z@geq {q_‘)l_ﬂ{ A,)%y t%e gdgl t(quZf’ gqueous

IJIC1 @-} (ﬁ/o Wv anBeffrcedAnitd E@A@%& X @O(Q&m 'aﬁ!i th@com%u%@ o(‘édﬂic
d, and J 3.9 Hz), 2. Hz) ,

ﬁaqt@n@ mqre epneentrpgedgn piaguo to L& t@g Htle gg»mpound (2 37 g, quantltatlve) asa
yellow solid. oy (DMSO-dg) 12.35 (1H, br. s), 11.23 (1H, s), 8.58 (1H, s), 7.71 (1H, dd, J
8.6 and J 1.5 Hz), 7.38 (1H, d, J 8.6 Hz), 7.30 (1H, d, J 2.1 Hz), 7.27 (1H, s), 4.27 (1H,
m), 3.98 (1H, m), 3.73 (1H, d, J 11.6 Hz), 3.62-3.43 (4H, m), 3.28 (1H, m), 2.96 (1H, dd,
J13.9 and J 3.9 Hz), 2.83 (1H, d, J 16.9 Hz), 2.76 (1H, d, J 16.9 Hz), 1.26 (6H, s).

LCMS (ES+) 441.0 (M+H)", RT 2.65 minutes (Method 5).

INTERMEDIATE 46 (METHOD O)

6.6-Dimethyl-2-[(35)-3-{[5-(piperidin- 1-ylcarbonyl)-1 H-indol-3-yl]methyl i morpholin-4-
yl1-6.7-dihydro[ 1.3]thiazolo[5.4-clpvyridin-4(5H)-one
To Intermediate 14 (0.206 g, 0.34 mmol) dissolved in DCM (5 mL) was added

piperidine (0.035 g, 0.04 mL, 0.409 mmol) and the reaction mixture stirred at r.t. for 1 h.
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LCVMS (ES+) 441.0 (MtH) +, RT 2.65 m nutes {Method 5).
| NTERVEDI ATE 46 (METHOD O 6, 6-Di net hyl -2-r (35

W0 200300108 ( pi peri din-I-yl carbonv p- PCT/GB2008/002194

| Hi ndol - 3-yl | net hvUno f hol |gg

yl']-6,7-di hvdro[l, 3] thiazol or5, 4-clpyridin-4(5 H)-one

To Internediate 14 (0.206 g, 0.34 mmol) dissolved in
ﬁg\f‘eﬁéldﬁtﬂll)x%(g wad g@&eﬁ’ﬂraﬁ@d INaBEo (8 BR32nghe r@m@tfe \mls pur1ﬁed by .

and the reaction mxture stirred .
dodumn clmoﬁtae)grqﬂuwt(swm 5% Me@HBEM b nﬂaﬂanavlae‘das fneazafdml@d

@Ed%lﬁ&feaéc %’é %CO’(} g&f)fh@éﬁﬁwﬁﬁ) %?!%ugﬂﬁg?\gd%éﬂ (DMSO-

dg) @@oe(ﬁm sgd7 Qi\/(sm\llsww()m g, ugs\zqaighvezbmll 55) cpmoelmm J 1.9 Hz),
0. 086 dg as a whi te9;f u&
{lwlhﬁ) d, 18§1an§1|-/|—1 3 Hly), 471938 Hg oy, 3.8 (UH 8, 36HH{Z) 3.74q1H,d,J11.7

A "o, Sl N I P 838041 1,

R7VQH,ItH 1711 HE), 1116671 HQ)(éH 3mp 1. A6A6H, by. . LEGMS (BS5P5¢6I(M+H)", RT
f—% 3.36-3.22(5 , 2.92 (IH, dd, J 13.9 and J 4.1
§ miputes) (Method 9). " 3 17 1 Hz), 1.66-1.49 (6H, m), 1.26
(6H, s). LCVs (ES+) 508.0 (M+H)+, RT 2.88 m nutes
(Met hod 5). | NTERMEDI ATE 47
3-{r(35)-4-(6, 6- D net NINTERMEDIATEAMT -t et r ahvdrori, 31
thi azol or5. 4-clpyridin-2- yl)nmo f holin-3-yl 1net hvU-
-di met hyl -1 -indol e-5-carboxam de The title conpound

AE 3 D)-£066 S8k nfefM04LJxoeS, 518 i dfr hviito[2 BdthelizB Bt 1Y Aridgh-2-

accordl ng to Met hod O and was 1solated as a white
rdimethsk | Hrindnle-Sedathaxamide

e h
oA A B R AR PR P i geyonye
&tcOrdiltg to MerAdd O| drd vﬁiﬁ 1soJat8d & awHitd pOwertdz0%) dftétputikichtion by
sy, 7.21 (IH and J 1.7 Hz), 4.35 (LH m
oplgrmn ehqqmamgrapjlys@l% ero‘e’.{o MgOHDEMand freezgsdryingsMeGhy water).

ﬁé”giﬁ) ébéégrf’gwé 9]§z)97 gg@ }éﬁi‘@J% T@(CJhgghgz 3 95(1}1 s), 7.21

(rlﬁ)tddnSS Skané Jrict Hbgéus\(eﬂ mu,@w (1355+.)) asg9 (HJ((MHH)IH HEY 3.76-

£ i nfﬁéfzt{é,ﬁbéﬁmfws ind NEREDE 88 GHES R bw, o), 1.38

D. ¥ ( * .
(3t oo Sy e S et 20
mirjutesi (Meohad B- car boxam de :

INTERMEDIATE 48 (METHOD W)

N.N.1-Trimethyl-3-{[(35)-4-(5.,6.6-trimethyl-4-0x0-4.5.6.7-tetrahydro[ 1 ,3]thiazolo[ 5.4-

clpyridin-2-yDmorpholin-3-yl]methyl}- 1 H-indole-5-carboxamide
To a stirred solution of Intermediate 47 (0.103 g, 0.22 mmol) in DMF (5 mL) was

added NaH (0.019 g, 60% dispersion in oil, 0.48 mmol) and the reaction mixture was
stirred at r.t. for 10 minutes. Methyl iodide (0.34 mL, 0.55 mmol) was added. The
reaction mixture was stirred at r.t. for 2 h, then quenched with the addition of water (0.5
mL) and concentrated in vacuo. DCM (20 mL) and water (20 mL) were added. The
organic fraction was separated via an Isolute® phase separation cartridge and

concentrated in vacuo. Purification by column chromatography (SiO,, 0-3% MeOH/
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To a stirred solution of Internediate 47 (0.103 g,

0.22 mol) in DM (5 nL) was added NaH (0.019 g, 60%
waele@peowson in oil, 0.48 mml) and the reacti oPCHGBRWBM02194

was stirred at r.t. for 10 m gputes. Methyl iodide

(0.34 nL, 0.55 mmol ) was added. The reaction m xture

was stirred at r.t. for 2 h, then quenched with the

2 £ )
BN B R rkRircli 0 (e, 20 SPAREAE SN L EDEIIR08 (18, o
J0. aﬂz),omwélﬁ sie{j&rSaIt{e)d7\27zﬁllérdd @l usrel I.p Haads B8 (lH s), 4.38-4.27

ri C
ProcLLER b, woPERE 0k AT Bt A eSSt a0 ar, m,
dvmvwm §Vﬁz$ B®2 CD%VH'&&%@(@WQ) (2Q§7Q§ﬁ g; 17180@Haﬁ 839 (3H,
white solid.
01 HCMS (ES-9. 496132( 1+H)’ 2RT(214§ mmtes.(mtl@da?r)d 1. 5 Hz),
7.18 (IH s), 438427(IH m, 4.13-4.00 (IH m,
3.88 (IH d, J 11.8 Hz), 3.80 (3H, s), 3.73-3.52 (4H,

n, 3.46-3.34 (IH m, INTRRMEDIAGH#9 M), 2.99 (3H,
s), 2.87 (2H, s), 1.40(3H, s), 1.39 (3H, s). LCMs
(ES+) 496. 3 (I\/H—|)+ RT 2.45 mnutes {Mthod 3)

. P

4

cﬁhﬂdrOIdLﬂﬂdmlldISQJdlhvmhMOﬂB) e<heclpyr| di n- 4(5 H) - one The

title_conpound wa are I nt ate 15 a

| nt er Pl Goms g 8 eﬁ@regéro este aéﬁ@ m@"f@meglﬂéed%
RBordinkab |A9é’i’h§c@)\" a?ld %Q%olefi‘é& £&'a Plowf éo‘ﬁﬁt(V@%; Qﬁ’er%h'ﬁ@ﬂlon by
chr omat ography (Si Q2 - 80% Et OAc/ hexanes A'portion

c(ommlm clypmafogriphy (Fifde 6«)@0%@@&0&@@%) parpoftiar(OphP g) of this

i W%S@%ﬂ%@&%%‘%ﬁ % B L b A SRDOM o

%@3&3}1&0 findD ,ddsbfs [nwmfe s(@i%d 8 ?@D{(&bb 4. QM 08((1H m), 4.02-

1$3 (2H,29), @:?HH 59 (3H, nz)83(49+3 335()1H @n)ozﬂ@@m @ﬁ o), 1.29 GH, 9, 1.28

b
i rf D05 Rk et Be PRbeh RATH SOk TS S £72
@A+H Y ( BD"- 86 fafnubesdieidayd)- 4- 0xo- 4,5, 6 J-tetrahydroF
1, 31t hi azol or 5. 4-cl pyri di n-2- yl)norpholin-3

-yl ]methyl 1-1 -nethyl- 1Hindol e-5-carboxyl ate The

title conpound was prepar E%%t ernedi ate 23 and

I ntermedi ate 15 according N and was i sol at ed

as a white solid (9 1% after purification by

Methyl 3-{[(35)-4-(6,6-dimethyl-4-0x0-4,5,6,7-tetrahydro[ 1,3 ]thiazolo[5.4-c]pyridin-2-
ylmorpholin-3-yllmethyl}-1-methyl-1H-indole-5-carboxylate

The title compound was prepared from Intermediate 23 and Intermediate 15
according to Method N and was isolated as a white solid (91%) after purification by
column chromatography (Si0,, 0-4% MeOH/DCM, followed by SiO,, 0-2% MeOH/
EtOAc), then preparative HPLC (Method 13). dy (CD3;0OD) 8.62-8.59 (1H, m), 7.86 (1H,
dd, /8.7 and 1.6 Hz), 7.41-7.35 (1H, m), 7.18 (1H, s), 4.41-4.31 (1H, m), 4.13-4.02 (1H,
m), 3.95 (3H, s), 3.90 (1H, d, J 11.8 Hz), 3.79 (3H, s), 3.76-3.55 (4H, m), 3.44-3.36 (1H,
m), 3.15 (1H, dd, J 13.9 and 5.4 Hz), 2.85 (1H, d, J 16.9 Hz), 2.80 (1H, d, J 16.9 Hz),
1.36 (3H, s), 1.35 (3H, s). Exchangeable proton was not observed. LCMS (ES+) 469.3
(M+H)", RT 2.88 minutes (Method 4).
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col um chr omat ogr aphy (Si @2, 0-4% MeOH DCM fol | owed
by Si @2, 0-2% MeOH Et OAc), then preparative HPLC

w(q dMepooidsdl3) . dH (CD30D) 8.62-8.59 (IH, m, 7.86I/GB208/002194

dd, J 8.7 and 1.6 Hz), 7.41-74p5 (IH m, 7.18 (IH,
s), 4.41-4.31 (IH, n), 4.13-4.02 (IH, m, 3.95 (3H,
s), 3.90 (IH d, J 11.8 Hz), 3.79 (3H, s), 3.76-3.55
(4H, ), 3.44-3.36 (I H, nExavPpEiH dd, J 13.9 and

5.4 Hz), 2.85 (IH, d, J 16.9 Hz), 2.80 (IH d, J 16.9
Hz), 1.36 (3H, s) 1.35 (3H s). Exchangeabl e proton
] LC\VS . 8

ﬁ)rﬁérﬁoﬁ&l}n 4%]61&11}%%%&/}-ﬂHQ%dbléSE;aﬁ)oZvﬁ@Qd’l@hVdr on. 31t
hlazolo[5 4-cl pyridin-2-

hol i n['®a qumtﬁmqsmm&ﬁxﬁyzp}el ! (4-55@1 3146-mmebrip dd dipgane (20 mL)

Sty
BtpteOR (3 i) WSR3 BANTL PR LIQIEHEAROD 1 & 51 hinOh i water (5
adljlethareactiont hixure fwak istired RGO f6X11 6ch, tHenIbnoendiajediin vacuo.
water (5 nl). ctjon ture was stiryed at 600C
Waferib(sorfnu Wg%@&ﬁt%} @are.aﬁ FhoThe adyaqusy 3CHeR) Wap feparated,
AR 4 d}%@%g adBiéh @ﬂﬂﬁ%l;u%§ HRYUGEY éxtﬁarc?éat\bi@ﬁlm@éc (4 x 200
separate idified to the’ addi'ti on of
m@bxelihlsscdmbmed dngnme fmapamtssﬂerwdnbd NGBO.), filtgred @0d nm)centrated in

I, dried (Na oo

Wro el B SR aBRe rAb IO abfife e Sutdiid fh s 90%) as a

m&@&ﬂldwss,mﬁg@eq 8l6a (anve Jhe HCZ%H 88 gq:maaungi 76hd Q. ngz) 7.36
0% as a white solid. IH d

G-llﬂ,d 78811 H15 GdL, 9, 4352?463 d1H, ;szZ 4¢§3§{(m}d3 Y, (lhi d, J11.7

7 71 I Y : I H; 4. 02
A atetanTo nthhs b 58, 384 Pty s beffitad 1o om.
B136-aid 63 HDR. ggilH% 0473 Hg) , QBH(1H) d, J3174(4H3),3436((BH, s), 1.35

3.16, (I H, J 13.9 an 3 Hz

. o paehangegtleropnetiery ipyobsenis, LEMS (Fap 45552 By, RT 257
dttesMerhoCfyangeabl e protons were not observed. LCV5
(ES+3 455.2 (MtH) +, RT 2.57 minutes {Method 3).
EXAMPLE 3

3-{r(35)-4-r6. 6-D net hyl - 4 -4 5 6, 7-tetrahvdrori, 31
t hi azol or 5. 4-cl pyri di n- 2- +n- 3-yl]nmethvU - N,
1-di net hyl -

- (2- et hoxyet hyl)-1//-indol e-5-carboxam de The title
34 KR Slathi6.OAmetibdrase-4. 6¢6nﬁ-teﬁﬁbvdm[dk3ﬂth¢azobf iﬂrﬂnvrldm 2-yl)-

Z&{@%hﬁ%-)@gﬁ&l %l:gyﬂlrl dugg#%m-gﬁ- g-:# B&é&g@'-g?llli@l%-cgpo%xgmde

The title compound was prepared from Intermediate 24 and N-(2-methoxyethyl)-

methylamine according to Method O and was isolated as a white solid (70%) after
purification by column chromatography (SiO,, 0-6% MeOH/DCM). &y (CD3OD) 8.09
(1H, br. s), 7.40 (1H, d, J 8.4 Hz), 7.26 (1H, dd, J 8.4 and 1.4 Hz), 7.17 (1H, s), 4.42-4.32
(1H, m), 4.13-4.02 (1H, m), 3.89 (1H, d, J 11.7 Hz), 3.79 (3H, s), 3.74-3.25 (12H, m),
3.16 (3H, s), 3.14-3.04 (1H, m), 2.81 (2H, s), 1.37 (6H, s). Exchangeable proton was not
observed. LCMS (ES+) 526.3 (M+H)", RT 2.58 minutes (Method 3).

EXAMPLE 4
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purification by colum chromatography (Si 2, 0-6%

MeOH DCM). dH (CD30D) 8.09 (IH, br. s), 7.40 (IH, d, J
W@20090i089 7. 26 (I H, dd, J 8.4 and 1.4 Hz), 7. 1FCT/GB2008/002194

S), 4.42-4.32 (IH, nm), 4.13-4492 (IH, m, 3.89 (IH d,

J 11.7 Hz), 3.79 (3H, s), 3.74-3.25 (12H, m, 3.16

(3H, s), 3.14-3.04 (IH m, 2.81 (2H, s), 1.37 (6H,

5) cvm@m)%@h'f@sm% BRI y12Lox0E & BW@traml @ﬁﬁﬂa)zolors 4-
526. RT 2.58 mnutes {Method 3). EXA

'Bf‘/ﬂmh\d}'d\él'(dlmethﬁh“ Wﬂndnlen‘marzboxamld?

tetr 31th| zolor5 4-

clpy ra'Fh z%t%zcoymo Wﬁ% PreRéu?d ﬁqnh&t?{merhatef\lM iind deetltljﬂaerlo)
ddetoniteil etylrchldereds aa&diemgh@Memddeo CRItR hedldivias of1l mmements of
fromlnternmediate 24 and (neth Ian1no acetonitrile

R Dcandgrasdeolaied ay @ivhte §Qild1\ﬂ§§ o aftey Iewfiqaﬁ?mby gelgmai on

% rglat%?%gﬂ%@@% éz{,fter pur )a% e oﬁogiﬁ' G}t(?ﬁ &Y 79 Hz), 7.44
@:hermeﬁg}u%pgyié?ﬂ @;L ﬁéﬁe&ﬁmes}vszcng@%uwsx @139((]])1( & J1T71 3 Hz),
ol (i 8 k), b 0o ten Fia-adt Gl B 1 fated 7o),

' m$!3.45-3. s9.1q! J 13.9 an
140 B3Hi%) 3 %- ?%0@1‘1’,’ g_sgags %?%ﬁ“‘é'zﬁ% 3‘1]2144(]7’,}14me 1%.(5161’ (‘(I%éw 9 and

4114701
4y HZ3, 781 @‘Hi 8), (143‘1 (3Hl, 5), 3.3693H, 93 Hxichangephle Brapen waHpot observed.

Ryt sy sy g Zody MR BB ¢ prot on e

not observed. LCM5 (ES+) 507.2 (MtH)+, RT 2.62 m nutes
(Method 3). EXAMPLE 5

2-1(37-3-(r5-(Azetidin-| - EXAVREES) - | - pet hyl - |

H i ndol - 3-yl | met hyl | mor phol i n-4-yl | -

6, 6-di net hyl - 6J-di hydro p

2-B(3Sh B &Z HY A &iddin-C-hioarbodhiyh) - Uirfethy] - dh@dda® yi]ivieth®1} morpholin-4-yl]-

0 ) dl at e 24 and
& otimethyl 2 ar 3MBrMsd O (with
the a@ﬁé ztzilé)gbrﬁ};ougzd 3va§ ﬂfé'p&%h%n? Iﬂgrngd?cgf‘>4 afa 2R dine

isolated as a'white solid (65% after purification by
hxﬂrmom@nmﬂogrta th(@m}th Ohe5additiadH6 DC\pquidiients of DIPEA)

(P PUo st Mg B8 podsoh ol diogrony
f%l@;’ mé%FméahlxD@M) 8y &619@12}38 (19 HH rﬁ J 140 219), 7450)1(8H( &/ 8.6 and
(érﬁIZ)d 40 (31H74L3 E(BH )2%18 H, sa, ‘393 4r4§ (ZHdm)a4 1@49”586(418 m) 4.29-

A

EXQhHm,giilablle Oundt1Or Mz)s 3n0t(1dpde e andGVBHzZ), 2.84 (2H s), 2.44-
2.35 (2H, m), 1.38 (3H, s), 1.37 (3H, s). Exchangeable proton was not observed. LCMS
(ES+) 494.3 (M+H)", RT 2.59 minutes (Method 3).

EXAMPLE 6

3-{[(35)-4-(6.6-Dimethyl-4-0x0-4,5.6,7-tetrahydro[ 1.3]thiazolo[5,4-c]pyridin-2-
yDmorpholin-3-ylImethyl}-N. N, 1 -trimethyl- 1 H-indole-5-carboxamide

The title compound was prepared from Intermediate 24 and dimethylamine (40%
v/v in water) according to Method O (in MeCN) and was isolated as a white solid (92%)
after purification by column chromatography (SiO,, 0-6% MeOH/DCM). 6y (CD3;0OD)
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(ES+) 494.3 (MtH) +, RT 2.59 minutes (Method 3).
EXAMPLE 6 3-U(35

WO 2008/0098%6- Di et hyl - 4- oxo-4,5. 6. 7-tetrahvdr o pPCT/GB2008/002194
.31t hiazol or5,4-cl ryridin-2-43._
vDmor phol i n-S-yl I net hyl | -i VOVJ-tri met hyl - |
H i ndol e- S- car boxam de The title conpound was prepared
§.0P0H, A 9f1f03ﬂk)at7a1%le8@dJ 83'5 Pi%s Wiwmﬁd(ﬁ@%a}ﬂé\l d Mz), 7.18 (1H,
wat er )’ accordi ng and
s),s‘bB%rﬂe?@ (&8, m)vﬁhll é %lemQ 928/%(1@&c tdeJ 1 pdHZ)i T29 (Bh shy3.75-3.55

h oH

(o) 89 bTERY" 35 %a 0y i) D13 R 1, S22, 84l mpy 280 @1
sz B37 dH‘Ls) dExcth a@leﬁ}ﬁgtoﬁ véas o) obs%rvlza (Ud'MS $ES+) 482.3 (M+H)",

4. 39- 9 (I 4.13-4.01 (IH, m, 3.88 (IH d, J
1112‘ﬁ7mtflutes(fvi9thpéﬁ) s), 3.75-3.55 (4H, n), 3.39 (IH,
dd, J 13.9 and 10.1 Hz), 3.14 (6H, br. s), 3.12-3.02
(I1H m, 2.80 (2H, s), 1.37 (6H, s). Exchangeable
proton was not observed. ESMMPE$+#) 482.3 (MtH)+, RT
2.57 mnutes {Method 3). EXAMPLE 7 Methyl 3-
{r(3-?)-4-(6.6-di net hyl -4-o0xo0-4.5.6.7-tetrahvdrori. 31t
Ibi'efrfﬁlpk 9f3sfag &?ycfifng"hm-g-'oxx-léo,ﬂ@ﬁpt Qﬁéﬂvﬁr@f 1 %l]th aggltow‘!é ~clpyridin-2-

- I-benzofuran-5-carboxylate The titre conpound wa

helm-B 11l Awedrefumn2Bedrioxdatbved in I\/EC]—|)
accor to I\/Eth d J and S Iat
ol 1 d RerH Coapoup et PR TOR Be B p 28 liSolved in MeOH)

&B&&l oM AREY J ﬁl§l %S 1s§1@te11@@%vﬁh@‘§6ﬁﬂ Wﬁ‘&ﬁer pdﬁ'ﬁcatlon by
8.59 (IH, Hz), 7. I'H,"~ dd

@hldnll cHroh@)ogra?thQS(OzHﬁO-slpQ%Et@Ac(heHanedl:I 514]((8)3@%5%(14{ d,J

by 30,30 K Fandg 8953 .8 S T, 2984 0. o,

zﬁsé’xﬁ 39. (2H fnl) H. 05115,94Q1Q8m§ |3H;9 @@l{ J] 3%8p. (-lHaHdJ b1. Hg )Hd;)a 72083 40
(GBIHm)sé 35-13 221511631;4), 35,98 (lékadaﬁ ééét@hé Sef sza 7\X/a(éHnd>tJ 17.0 Hz),

??}Zﬁ; L dﬂ %l%%ﬁ?@ﬁ?& 1125 Mﬁps). Ex%néea%?e }gpo{blﬁtﬁfs not

Sbserved” LEMS (EB-Di45611 M+H) ORD 248mminutes t(deti@d\®ir or K31t h
i azol or5, 4-c] pyridin-2- yl)norpholin-3 -yl]nmethyl | -
JV-di et hyl - 1-benzof uran-5-carboxam de The title
compound was prepared froghANpi/jEgli ate 30 and

di met hyl am ne (40% v/v in~water, 3 nL) according to
Met hod O and was isolated as a white solid (33%from

3-{[(35)-4-(6,6-Dimethyl-4-0x0-4.5.6.7-tetrahydro[ 1.3 ]thiazolo[5,4-c]pyridin-2-
yl)morpholin-3-yl]Jmethyl}-N.N-dimethyl- 1 -benzofuran-5-carboxamide

The title compound was prepared from Intermediate 30 and dimethylamine (40%
v/v in water, 3 mL) according to Method O and was isolated as a white solid (33% from
Intermediate 29) after purification by column chromatography (SiOz,'O-4% MeOH/
DCM). 84 (CD3OD) 8.16 (1H, d, J 1.3 Hz), 7.76 (1H, s), 7.54 (1H, dd, J 8.5 and 0.4 Hz),
7.39 (1H, dd, J 8.5 and 1.7 Hz), 4.55-4.45 (1H, m), 4.14-4.01 (1H, m), 3.90 (1H, d,J11.9
Hz), 3.79-3.59 (3H, m), 3.59-3.49 (1H, m), 3.45-3.34 (1H, m), 3.24-3.00 (7H, m), 2.81
(1H, d,J 16.9 Hz), 2.75 (1H, d, J 16.9 Hz), 1.37 (3H, s), 1.35 (3H, s). Exchangeable
proton was not observed. LCMS (ES+) 469.1 (M+H)", RT 1.95 minutes (Method 9), RT
1.50 minutes (Method 10).
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Internmediate 29) after purification by colum
chromat ography (SiO, 0-4% MeOH DCM . dH (CD30D) 8. 16

WQ paqo/ 008y 1.3 Hz), 7.76 (IH s), 7.54 (IH ddPCTG82@®8/002194

and 0.4 Hz), 7.39 (IH dd, J_85 and 1.7 Hz),
4.55-4.45 (IH, m, 4.14-4.01 (IH m, 3.90 (IH d, J
11.9 Hz), 3.79-3.59 (3H, m, 3.59-3.49 (IH, :
3.45-3.34 (IH, m, 3.24-3g&\NPE9) . 2.81 (IH d, J
16.9 Hz), 2.75 (IH d, J TI6.9 FZ), 1.37 (3H, s), 1.35
(3H, s). Exchangeable proton was not observed. LCNS

-3 e(tl - RT - PRer]] Ut £ e T(fgmg hohn—4—v1] 6.6-

&m(eﬂﬁ/ﬁmmlﬁvdlmw mlbmyrlsh &mmdma?sm%he% yl 1ret hyl | mo
T holin-4-ylT-6,6- dinmethyl-6,7-dihvdro| 3] t hi azol o]

5, 4- chwpf{edcrommesd MBS prepared diom frqt@n@émp@mép tidine
lﬁrd? c%[cﬁ-ﬁi r 070 \J(Q&b)';vgﬁld 3%6 g’c@o r}%t%é\%t%g% ?gr éth the ?ddltlon of 1.2

d@i%@t@ﬂ&lf’lﬂ?&)tahé val (iktolldtﬁhaﬁ whitesotidu2 8% festh Snt@;fmedlate 29) after
DI PEA&@gnd was isolated as a white soli d 28% f {
pustficationby eelupgchegnaatoeraphy (iQaOrth MROREIMn followed by Si0,, 0-

%ﬁ\@%}?ﬁ%ﬂ%&( @Iﬂg) PSCéD’%/% ﬁ)@'\ﬂ( )f 9.'73?“519??%6%@; dd, J 8.6

ahd7177 He)),7.58) (| H7 d6A 8 OIH,), 4143- 4.]455{33 anH.16-2. 2843 H, m),5815-4.02 (1H,

st 4535 i, 1730 6 iy 3251908 62 a0 ana .4

132)728%514 d,4H6. mnz)( 3. 73)7(1H| H';J r@ 8 H?z) 12244 b I3l5 (@lld,, mﬂ 1 34.84, s), 1.35

(B8L 8). kﬁ)gchaxygea,hlemrgsn wmnombsqrvscr L@?MIS @F)S+)f 35 (Ms*rﬂi) RT 1.89
%QTIE%%%?ﬁ%%able proton was not observed. LCMS (ESt)
i RT 1.89 minutes (Method 9). EXAMPLE 10
3-{r(3"-4-(6, 6-D net hyl -4-o0x0-4.5,6.7-tetrahvdro p
, 31t hi azol or5, 4-cl ryridin-2-
yl') mor phol i n- 3-yI | met hvU-EXAMPLE10
| Hindol e-5-carbonitrile The title conmpound was

prepared fromlInternediate 15 and Internedi ate 33
_bﬁﬂ_s)u@mmmmmm -4 MHalil At3dthiazelohS A pyridin-2-

le £ o1 1 oved by

pr eparid Jzﬂeecd#%e@néz Na& B&?aﬂe@)ﬂonﬁﬁté%&éﬂ 1$InBhdenietitdre 33
s), 7.64-7. I'H dd, J 8.6 and 1.3

m?rdmrg tmglflfthod @pd wrasswlateda@s g White sghd @G8%9 aﬁerzlur(ﬁcanon by
([,Qlumn ch%m%toggzaéhlﬂ&(@, 0- 1%% &eﬁﬁEtdAC) followed by preparative HPLC
(Method 13). dy (DMSO-d) 8.45 (1H s), 7.64-7.56 (1H, m), 7.50 (1H, dd, J 8.6 and 1.3
Hz), 7.43 (1H, s), 7.35-7.32 (1H, m), 4.29-4.21 (1H, m), 4.02-3.97 (1H, m), 3.78 (3H, s),
3.74 (1H, d, J 11.9 Hz), 3.60-3.45 (4H, m), 3.32-3.24 (1H, m), 2.93 (1H, dd, J 14.1 and
11.8 Hz), 2.77 (2H, s), 1.26 (6H, s). LCMS (ES+) 436.2 (M+H)", RT 2.37 minutes
(Method 12).

EXAMPLE 11

3-{[(35)-4-(6.6-Dimethyl-4-0x0-4.5.6.7-tetrahvydro[ 1,3]thiazolo[5,4-c]pyridin-2-

yDmorpholin-3-yl]lmethyl}-1-methyl-1H-indole
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3.74 (1H, d, J 11.9 Hz), 3.60-3.45 (4H, n), 3.32-3.24
(IH, m, 2.93 (IH dd, J 14.1 and 11.8 Hz), 2.77 (2H,

W@ 20090008 (6H, s). LCVS (ES+) 436.2 (MH) +, RTPQI/8B2008/002194

m nutes (Method 12). EXAMPLE. é 3-(r(35
r)-4-(6, 6- D net hyl - 4- oxo-4. 5. 7-tetrahvdrori. 31t hi azo
| or5. 4-cl pyridin-2-

yl) rmmh b angmylh; Rk By 1ledmwterlmebl'dt@Yjﬁl(nﬁint?erMey}a?e 37

compoun repar ed m nt er medi at e
docomlingetdiMetbo BN aadcmisdsqhaged @ dhitosblid (éﬁ%) aﬁsr pusidicati@tby

eedafth ELOTMehotVa 6 H B O i e £ i 7as 1 .81
Hz), 3,38 (BH19) 7.28 (B9 &/ 703 ?,103(11% ) FRde (17, §f4(d6bk 9S{1H, m), 4.10-

s), 7.23-
3485)6U‘§3 ) 3(12H3Hy), 310ﬁ060 aHss)(3. |§|6 3rﬁ)4( BI 7, 1.4%43.49)(1H, m),

31295858 3 e 0903 iy ) s 0.

HZMS &S 4( RRI(VEH)I, BT 2.4Biainutks 2Feibifli 2) . LCMS ( ES+)
4 11.2 (MH) +, RT 2.49 minutes (Method 12). EXAMPLE
12 (METHOD Al)

2-r(35)-3-(|-Benzolein-4-y||-6,6
di met hyl - 6Jdi hvdro PLE (PVET pyridin-4(5

H) -one To a stirred solution of Internediate 38 (0.25

O PR

&h}dr&[l”?'[ﬂ{ﬁzdldﬁ‘&aé]ﬁ%(ﬁg-m-o@e reaction mixture was
stirréd at 600C for 2 h. ETOAC (20 nL) was added. The

or ganlea ftimed $abwtionasf Is@p&ecﬁ@@c% (Mé lgel. S&imtol)ént bA-digkane (4 mL)

Yatiabioo Bop Efpt AP et G RRorRPaRG Py LT oD in water 2

BLPAThe reh@idnombaure Wwag seed at60ve foiPt K E{‘@Ab@ﬂ) rﬂﬁ) wag@dﬂ%d The
the title conmpound (0.050 g, 24% as a white solid.

H
ereaus fraytion wgs sepogted) washefl with wafer (3% 5 @), driei(MgS(d), filtered

Hdﬁonﬁ%ntra fdgg i ug)g Lﬁ?rca(:ign b}50 gmé gl:})nﬁ%rgpﬁqsdo %tOAc),
R16#ed b prepatdtivePLE metaoasm)( bave thy 1itlBcdRpdung 80.050+g, 24%) as a
WIER (Ol MERN NI MR o D
ﬁZﬂé l’n()3§)17frn(1 69)64 ﬂ)mztsf(yh f11)0K09-4.07-(PH /m, &L sRBRA P, B} 13.74-3.57

zol or 5. [pyr
(4H, m), 3.42-3. 36(1H m), 3 03 2 98 (1H, m), 2.87-2.86 (2H, m), 1.41 (6H, m). LCMS

(ES+) 398.2 (M+H)*, RT 2.50 minutes (Method 12).

EXAMPLE 13

3-{[(39)-4-(6,6-Dimethyl-4-0x0-4.5.6.7-tetrahydro[ 1 3 lthiazolo[ 5.4-c]pyridin-2-

Vl)morphblin—B-yl]rﬁethvl }-1-benzofuran-5-carbonitrile

The title compound was prepared from Intermediate 15 and Intermediate 42
according to Method N and was isolated as a white solid (15%) after purification by
preparative HPLC (Method 13). 6y (CDCl3) 8.65 (1H, s), 7.66-7.55 (3H, m), 5.27 (1H, s),
4.52-4.40 (1H, d, J 10.6 Hz), 4.11-4.08.(1H, d, J 11.3 Hz), 3.90-3.50 (4H, m), 3.43-3.30
(2H, m), 3.02 (2H, s), 3.00-2.90 (1H, d, J 13.7 Hz), 1.44 (6H, s). LCMS (ES+) 423.3
(M+H)", RT 2.32 minutes (Method 12).
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yl ) norpholin-3-yl | nethyl -1-benzofuran-5-carbonitrile
The title conmpound was prepared fromlInternedi ate 15

wW@rwbonoey medi ate 42 according to Method N a wWesSI/GB2008/002194

isolated as a white solid (15%g _after purification by
preparative HPLC (Method 13). dH (CDA 3) 8.65 (IH
s), 7.66-7.55 (3H, m, 5.27 (IH s), 4.52-4.40 (IH, d,
Clalisd Hz), 4.1 1-4.08 (IH d, J 11.3 Hz), 3.90-3.50

TZA, n), 3.43-3.30 (2H, n), 3.02 (2H, s), 3.00-2.90

(IH d, J 13.7 Hz), 1.44 (6H, s). LCVB (ES+) 423.3
RT 2. 32 tes (Meth
compolintt SrrPa el BApH Dot SPrmAerlialy Regppgple St or solvate

defept abl e salt or sol vate t her eof : (1) wherein RL 1
represents hydrogen or G -6 alkyl; and R represents
hydrogen; or G -6 alkyl, G -6 al koxy, C3-7 cycloal kyl,
C3-7 cycloal kyl (C -6)alkyl, aryl, aryl (G -6)alkyl,
C3-7 heterocycl oal kyl -7 heterocycl oal kyl -

(G -6)al kyl, heteroHryl er oar, i -6)al kyl, any
of which groups may, b ituted by one
or more substituel s en taken
together with the pHom-at omVt o they are both
attached, represent™C3-7 cycloal k
het erocycl oal kyl, either of which
optionally substituted by one or ftuents; T
represents oxygen or N-R25; V repr&se rbon or
nitrogen; Wrepresents carbon or niﬂ?ogeNY %84
represents hydrogen, hal ogen, cyano, nitro, G -6

al kyl, hydroxy(G .6)al kyl, trifluoronethyl, aryl (G
-6)al kyl, oxazolinyl, triazoly( hydroxy, Ci -6 al koxy,
di f 1 uor onmet hoxy, trifluoromethoxy, C3-7 cycloal koxy,
C3-7 cycloal kyl (G -6)al koxy, norpholinyl (G

-ﬁ&g | koxy, aryloxy, aryl (G -6)al koxy, G -6 alkylthio,
G al kyl sul phi nyl , aryl sul phinyl, aryl sul phonyl,

G -6 Ri'kypresdnpHiodydgenyr Cagiligl; aadet i di nyl |

h
frorp ﬁllzl rre]gresengzhydrogen; or Cy alkyl, C,¢ alkoxy, Cs.7 cycloalkyl, C;_;
cycloalkyl(C,.¢)alkyl, aryl, aryl(C,.¢)alkyl, C;.7 heterocycloalkyl, C;_; heterocycloalkyl-

23

(Ci.¢)alkyl, heteroaryl or heteroaryl(C,_¢)alkyl, any of which groups may be optionally
substituted by one or more substituents; or

R'" and R'?, when taken together with the carbon atom to which they are both
attached, represent Cs.7 cycloalkyl or C;_7 heterocycloalkyl, either of which groups may be
optionally substituted by one or more substituents;

T represents oxygen or N-R? ;

V represents carbon or nitrogen;

W represents carbon or nitrogen;

R> represents hydrogen, halogen, cyano, nitro, C,.¢ alkyl, hydroxy(C,.¢)alkyl,
trifluoromethyl, aryl(C,.¢)alkyl, oxazolinyl, triazolyl, hydroxy, C,.¢ alkoxy,
difluoromethoxy, trifluoromethoxy, Cs.7 cycloalkoxy, C;_; cycloalkyl(Ci.¢)alkoxy,
morpholinyl(C.¢)alkoxy, aryloxy, aryl(C.¢)alkoxy, Cy.¢ alkylthio, C).¢ alkylsulphinyl,
arylsulphinyl, arylsulphonyl, C,_ alkylsulphonyloxy, amino, azetidinyl, morpholinyl, C,.¢
alkylcarbonylamino, C,. alkylcarbonylaminomethyl, C,_¢ alkoxycarbonylamino,

[(Ca.¢)alkoxycarbonyl][(C,¢)alkyl]amino, Ci.¢ alkylsulphonylamino, C,.¢ alkylcarbonyl,
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al kyl car bonyl am no, C2-6 al kyl car bonyl am nonet hyl ,
C2- 6 al koxycar bonyl am no, [ (C2-6)al koxycarbonyl] [(C

WO 20y/a01084 ] ami no, C -6 al kyl sul phonyl am no, C2r@I/GB2008/002194

al kyl carbonyl , C2-6 al kyl carbogyl oxine, C2-6
al kyl car bonyl O0- (et hyl) oxi ne,
trifluoronethylcarbonyl, carboxy, C2-6 al koxycarbonyl,

ﬂﬁﬁ@&x@&wIOXIIgé@ @lﬂswdamns}p@a(mmoxu{@ xﬂﬂ@a%ﬁl@thylcarbonyl,

-6)- al ky Ial%(am nocar bony
CEam((X& Cﬁa Ryycarfonl, amrs)):gnbnyyl] e alkglambarearbongl, (loidroxy(Ci.6)-

%I%é:f 5‘8?‘? ?‘]YE gggéﬁ‘bi)ﬁﬂkylé)”éﬁl%gp el iapinosahopyl fifGr-oalkyl-
dmigpedrioryl[ (@ P'J)ﬂxylﬂ [Grano@(tl Zak;«u&d@aws@r@n b[@@yg)alkyl thdroxy(Cl o)-

[(C -6)al koxy 62}@ J: al k am nocar b
a[l]gylaa@npogr@ |[% koxg( 91]5yl|1[§(1’.3] G)P]éqg;l ammocarbonyl [dl(C| s)alkyl-

B AT SRR o in AT A G Retiepigroom

drgl(ey. g)a]lkylaﬂﬁnmdmnbb hytleroabdirﬁrmaxrbbx(ﬂ, heteroaryl(C1 G)alkylammo-
azet | di nyl car bonyl ,

‘P]%‘y‘gf%“glkkyl 'g‘{npﬂfv‘fﬂ ?%ygﬂbféfﬂnyazeém%@z@qy iamyneazetidipylcarbonyl, Co.s
cAbbAN X&ﬂ{&?&wl@ﬁﬂwtﬂﬁﬁﬂﬁ nGREARAYI, SC'I (,)alk%lg%r;?hdmyl-

rro i di nyl car bonyl rroI|d| car
ﬁtb(ﬁlyhI%QWKW(@)@lmpmwlrMylchrmnytahﬁbrb)dlkylam'(r@pyrrolidinyl-

AR PR reebogy DB Ret gy earbonyt, (C..-

eﬂﬁil?fﬂéﬁﬂzmy(@rbon@ mcﬂbl'ﬁﬂinglcﬁﬂfoﬂ 1, E}(lgﬁﬂ(@/ﬁﬁﬁ)%bnyl C\.¢ alkylsulphonyl-
nmor phol i nyl car bony - sulphonyl -6
methyl @MI&@WKWWWlBhOWﬂ (3@1 -6) al kyl am nosul phonyl ;

3:1((1 Rea %@%ﬁf HiRodlhC HAf: PEdIRR @%%1%1&5&1)0”1 or

sit uaR@dmdrR dyteasithatedobadjackhoe@bort sgrkepethaepesdit
enedi oxy. or difl lllor nmet hyl enedi oxy; and R25
mef;tbw edipy o5 difuagompethylenedigxyidound as” cl ai nmed in

cl ai k% whetsidc Rladylr epresents G -6 alkyl. 3. A
corrpound)é\f’a‘li‘;é cl al lr;lls\]eadﬂ}ln claim1l or claim2 wherein R12

represents C -6 aI kyI 4 A conpound as cl ai med in any

one % (S?‘p°8 s a%? dnc “ﬁﬁf}{'lge:ﬁgmg ge%g?eté&?ia%ﬁ

cI ains wherein Vis carbon. 6. A corrpound as cl ai ned

in any one of the preceding clains wherein Wis
car boh. & corpesnpauslaimed ie chimderickimPywhereind} * repsesents Ci.¢
m(}qgedl ng clains wherein R23

4. A compound as claimed in any one of the preceding claims wherein T represents

N-R?.

5. A compound as claimed in any one of the preceding claims wherein V is

carbon.

6. A compound as claimed in any one of the preceding claims wherein W is

carbon.
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represents hydrogen, cyano, carboxy, C2-6
al koxycar bonyl, di (C1-6)al kyl am nocar bonyl

wQ agvoeinsd kyl ] [ cyano(C -6)al kyl ] am nocar bonyl PCT/GB2008/002194
[(CG.6)al koxy(Ci -6)al kyl] [(Cyg6)al kyl]- am nocar bonyl
or azetidinylcarbonyl. 8. A conpound as clained in any
one of the preceding clains wherein R24 represents
hydr ogen.cofipofind &@A0ikd iRanEbR SFRAe prRc@lig SaRnOWherein R?
clainms 4 to 8 wherein R25 represents nmethyl. 10. A
Eprepaihilydregant, ayanedcarboxy, &p-sralkonycarhongl, dl(gp@@llwlmnogarbonyl,

(SN R e o et ypmon
frinotdrBoriyl pr asetidiyloagsbnyh claim 1, or a

pharmaceutically acceptable salt or sol vate thereof,
in association with a pharmaceutically acceptable

carrigra cg)g'rpoeh A2 i0hn{ LB tRe bied (o A8 e hlerbA R

claim'l, or a p arnaceutlcéﬁ y accept abl & sa{t or
ptesattehydreganf , for use in therapy. 13. A conpound of
formula (I) as defined in claiml, or a
pharmaceutically acceptable salt or solvate thereof

for ugeaiBmpdend 5EALITRAN BRFLR o RSN Al th @Rwlgfrelﬁ R represents
di sorder for which the admnistration of a selective

®mBkyl.nhi bitor is indicated. 14. The use of a conpound
of formula (1) as defined in claim1, or a
pharmaceutically acceptable salt or sol vate thereof,

for tie Avbmbasididsclsimea inElding arﬁsﬁérefrpgpeélﬁealty(ﬁaéw%atm any one
and/ or prevention of a disorder for which the

ofdhe Examplgsi on of a selective PI3K inhibitor is

i ndi cated. 15. A nethod for the treatment and/or
prevention of a disorder for which the adm nistration

of a Blel &phameacBlitBil émh]bdsittdnrcohg)riisim@imhqﬂum bfformula (1) as

ris m ni terin t pat i in ne such -
gﬁ?g‘gii e f‘még At Hﬁag@ﬁfc"d’fta iaétrﬁiéaﬁ’&‘eo‘;‘er%‘g Hufsgociation
with a%ﬁaﬂgcbﬁlﬁqllyﬁcgp?dbfe chrri@f @ pharmaceutical Iy
acceptable salt or solvate thereof

12. A compound of formula (I) as defined in claim 1, or a pharmaceutically

acceptable salt or solvate thereof, for use in therapy.

13. A compound of formula (I) as defined in claim 1, or a pharmaceutically
acceptable salt or solvate thereof, for use in the treatment and/or prevention of a disorder

for which the administration of a selective PI3K inhibitor is indicated.

14. The use of a compound of formula (I) as defined in claim 1, or a
pharmaceutically acceptable salt or solvate thereof, for the manufacture of a medicament
for the treatment and/or prevention of a disorder for which the administration of a

selective PI3K inhibitor is indicated.

15. A method for the treatment and/or prevention of a disorder for which the

administration of a selective PI3K inhibitor is indicated which comprises administering to
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a patient in need of such treatment an effective amount of a compound of formula (I) as

defined in claim 1, or a pharmaceutically acceptable salt or solvate thereof.



