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The present invention relates to a class of fused ihiazole
derivatives, and to their use in therapy. Mire particularly, the

i nventi on pWovI©®8108 f ami |y of PCT/GB2008/002194
6, 7-di hydro[ 1, 3] thi azol o[ 5, 4-c] pyri di n-4(I15H) -ri ne derivatives, which
are substituted in the 2-position by a substituted norpholin-4-yi

noi ety. These conpounds are selectlve i nhi bitors of phosphoi nositide
3-ki nase (P 13KFghEImESIAAD]dr & IBBEY AN HGED A MnAbE: INEIIBITORS
phar maceuti cal agents, especially in the treat ment of adverse

i nfl ammatory, autoinuritme, cardiovascul ar, neurodegenerative,

met abol i ¢, oncol 0%{@1 {Hg;%n%ﬁfrélé{tgs mdclé%?l}f ﬁt?édrth &98&&9&&&0&%1 to W
PI3Kpathvvay|S| eP In a variet yS|00|ca and

pat hol ogi cal uﬁumclnqrapys Mdraparamdaﬂb;eItheaummtlpmpwd@pefaatlim 6iIndibydrange
of human [ f.

prolifer a?& oiﬁ§@éﬁ(’?—2$}§ \fJRy%%l?ﬁKﬁE%rgéén (26 vgtl \L]kgl?!ire%lgﬂﬁll(t)eg éthheC’f-H)smon
transport, néynishiatiotddynaphdlin-4rghioiatye 'I}husfefdompgunds tapaekwtii@einhibitors of

production, actin .15reprgani zati and che t axi s rd at at,
Chenistry ct pé?st?g%@?f,m ,“asfgl,gf?’%?’,m-mei’fg IS i&gly\xg%neﬁé

Ei nal ', ClBI rr q,nanr@(tl 'ugbﬂmgémﬁs ka%bilﬁnjlzm thg;t?atﬂeﬁl&f a&veﬂs%dﬁdﬂﬂr)ngal:ydalabmmune
nown to be involved in t at hol o canc nd .net.abol j c .
i nf | anmat or y “&dipvessriar 6‘9‘53&?&8‘?““&‘(" g‘&@ﬁ Qicg ggeo Wa?W?tﬁer?}tv%imda?qhthalmlc
Trends i noPhapimgss. Sci ., 2003, 24, 366-376). Aberrant upr egul ation

of the P13K path |S|rrpI|cated|naW|de var y of,

cancers (cf. S. BlTK‘EiBIr 3Kepathwey igppnlicated ing vsiety, °#2§U%° °§‘ﬁa% 385“?10103“’&1
The conpound%ﬂcﬂoesqﬁaras:@smevé@tb Bebp&atweeﬁsmn b BY RithdnQiiscad?®] MeuP OIROY
and selective P13K inhibitors, are therefore benef| Ci aI in

treat ment an @Fmdepﬁ%\?@#tsi@ﬁl fof cq}lanrpb@@tlnw&t% syvivak AteaIbrapg Eééﬁqkmﬂ’ glyeose
aut oi r nmune sd Hf.tﬁ“ By ] ﬁx@ﬁn@%én?fﬂﬁ:@ ﬁ;?emmegmaham Addahritis,

mul tiple sclero hna, i nf | anmat ory di sease, psoriasis and
25t r anspllént rmg%mahmnandd&ﬁmptw&&@:ih’ﬁawa@l%Gho@tegﬂ-if'ﬂ’c& Bénlegy, 2003, 10, 207-

t hr onbosi s, t 1599664, 3, 426-43
contracti 1]t Ior RS e PEftben, eHPEH! SPalchtn pRBhaLHLEY 4%
neur odegencr ahil ve kibwo taer isvauahindke Mmmmpms:ed |asfbms@b01warﬂﬂamﬁory and
di sease, Hunt| ton' 1 sea LYot o I

scl erosi s, Spl nal “¢ord ls‘r’ﬁsur@f I\E gk aﬁﬁﬁ};&?anﬁgg?"z%’lr@%ﬁ S 2 03t24

di sorders sudne6asenrdsirayt upngbutayipe o2thd PE¥epabwajois iroplogiedah a w1de variety of

and_hurarte aduBes (He e Fi9aRk Y 5, Rl T ApRted SRS ™ dng.
breast, stomach, aatesmpduads immcccrrﬂmé aﬁm thd)pfaxeylt mme‘htme,rhﬂngpopait andnd
Ak P TN E RIS T N
002191 viaRo@dfintah Qllinekith: emmum@aucomamﬂam@enmubh didveders such as

present invention may be benefi ci as pharnacol o | standards for
use in the dé& %‘t"éﬁé‘?t%ﬁtth'?}fs malkirts %ia Seéftth‘{‘%'é’?tia"‘a’ﬂ ot"l"?L‘?i?é‘é?’(Pﬁorfaﬁ'ts and

new phar macolipgi G;qah ra&%hscardTmeutatrmesoﬁfemaandﬁgqtrothssss 4RO i oy,
be useful as radioligands in assays for detecting caonpounds_capable

of bi ndi ng tdlmmom@t@rmwﬁe@racnhty of thegheory (w2 TrnpD BeaidaitiFhes
fined bicycl 'rféutolak%ﬁlgllaﬁwg(ﬁgdrﬁég kﬁ’cﬁ%s @Flz&ﬁh&(‘std@é@se' BRSPS 8is@e Pl 3

ki nase enzynes wh are accordingly of benefit in medicine, for
exanpl e in t Héuntingtan iseliscasst stioke) mmpmxy laterglgiclerasisnepinad sordiieiveys Beaddrauma

and seizures; metabolic disorders such as obesity and type 2 diabetes; oncological

30  conditions including leukaemia, glioblastoma, lymphoma, melanoma, and human cancers
of the liver, bone, skin, brain, pancreas, lung, breast, stomach, colon, réctum, prostate,
ovary and cervix; pain and nociceptive disorders; and ophthalmic disorders including age-

related macular degeneration (ARMD).



neur odegener ati ve, netabolic, oncol ogical, nociceptive and ophthalmc
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20 denotes a more active compound). The compounds of the invention may possess at least a
10-fold selective affinity, typically at least a 20-fold selective affinity, suitably at least a
50-fold selective affinity, and ideally at least a 100-fold selective affinity, for the human
PI3Ka and/or PI3Kp and/or PI3Ky and/or PI3K3 isoform relative to other human kinases.

The compounds of the invention possess notable advantages in terms of their high

25 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:



Wrepresents carbon or nitrogen; R23 represents hydrogen,

hal ogen, cyan, nitro, 01.6 al kyl, hydroxy(C34al cf trilluoronethyl,
aryt (Cldal kyl, oxazolinyl, triestolyl, hydroxy, C. 14; aikoxy,
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conpounds of the invention or of their pharmaceutically acceptable

salts. Suit atiBuoopphyhaodGrseky), pxazebiep tEpradylshydexyofi¢ HEOBbrpounds

of this inventd ' - ACH it &0 i rB%Aanp! e,
be forned by%ﬂ%%&g&%ﬁu@%ﬂno h%"cgén%(%ﬂ(ﬁéwgfs S? %ﬂ@?ﬂr(l)\,/lte(ﬁfs |)on \?VIP th

a sol uti on ofmaplphiayieceukioaktyorxacosif€ adilkox Cas slpithia.Ciylipbahhoml.c
aci d, sul phur] I lphqpi i j.C..AGC j &

2cid, sucor nip vl SRABREEE LA EuREb ok, Bl n AR, WRofiny oo
aci d or phospligtdachoagiathind; (k& Aldylvabenylahiepmethiyh (25 elbnparigsylahinoche

phar maceut | Al aeapt et Car o Baec P Al Bt BRLR, Gre gpony

salts, e.g. smdialkfldarbonyl oxime, Cy.¢ alkylcarbonyl O-(methyl)oxime, trifluoromethylcarbonyl,

carboxy, C,.¢ alkoxycarbonyl, aminocarbonyl, C;.¢ alkylaminocarbonyl, [hydroxy(C,.q)-
alkyl]aminocarbonyl, [di(C.¢)alkylamino(C.¢)alkyl)laminocarbonyl, di(C,.)alkyl-

25  aminocarbonyl, [(C).¢)alkyl][cyano(C).¢)alkyl]Jaminocarbonyl, [(Ci.s)alkyl][(hydroxy(C,.)-
alkyl]aminocarbonyl, [(C;.g)alkoxy(C,.¢)alkyl][(C).¢)alkyllaminocarbonyl, [di(C,)alkyl-



potassium salts; alkaline earth netal salts, e.g. calciumor
[I'lainleSi 1310 salts; and salts formed with suitable organic

i gands, e.g. quaternary amoni um salts. The present invention

i ncl udes wi W6l 1909/406088 cope sol vates of the conpounds of BOT/EBAUWBAY1Y
above. Such solvates nmay be formed w th oomon organi c sol vents, e,qg,
hydr ocar bon sol vents such as benzene or toluene; chlorinated sol vents
such as chl orof orm or dichl oronet hane; al coholic sol vents such as

met hanol , et HaHeNConalkdHF opripdlaminoctbprd) Cioslyderkd(Guiatkyisnigpearoplyl,
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2,2l et byl Lo b A RO RYT s idbhony | » and ¢ al Kyl am nov
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are cycl opropyl, cygclobujyl, i opentyl, cycl ohexyl cl oheptyl .
Sui t abl e ﬁr yl  gr offpsaidiie |- tithen ﬁ@ﬁﬁlonéﬁlﬂcﬁ‘éﬁﬁww‘l‘m‘“ﬁﬁ%ﬁ g?"éb%’ PHenyi .
Sui tabl e arylg dﬂéliéhié)&oﬂ&nﬂhk%mhﬂﬂ?ieh’é@b:@a&m/' phenyl et hyl s

phenyl pr opyl lithyl rnethyl . i 5SUi t abl e het er ocycl oal kyl

groups, which rrayRooTﬁHﬁ@@t%maﬂwlfused anal ogues t hereof, include
azeticlinyl, tetr gy of WralVroupdidORENAAE Hmmﬂna (mﬁmhs dh8Y lo be

t hi azolidi nyI i m duzol I"di nyl", tetrah drop ranyl, ch rorranﬁ
pi peri di nyl , optxglajquubstl@@qdam@mmm § ynphb stltuted or substituted by one or more
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1234tetra roqum atr'n nepi perazi ny rnorphol i
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include furyl, bepgotlityhediinBSRZHQLY the bHbGIML of formula (1) will be

pharmaceutically acceptable salts. Other salts may, however, be useful in the preparation
of the compounds of the invention or of their pharmaceutically acceptable salts. Suitable

20  pharmaceutically acceptable salts of the compounds of this invention include acid addition
salts which may, for example, be formed by mixing a solution of the compound of the
invention with a solution of a pharmaceutically acceptable acid such as hydrochloric acid,
sulphuric acid, methanesulphonic acid, fumaric acid, maleic acid, succinic acid, acetic
acid, benzoic acid, citric acid, tartaric acid or phosphoric acid. Furthermore, where the

25  compounds of the invention carry an acidic moiety, e.g. carboxy, suitable
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

30 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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hydr ogen. | n anot her enbodi nent, is C,6 kyl, especia
net hyl . Sui t #BpRfhylmethykepr esents hydrogen; or CE 6 al kyl, C3.7

cycl oal kyls or ar ykyjtiynhddrodRioMkyF BoSRURRIHRY:yREmBALE 1A8d-kidked analogues
substituted by one or nore substrtuents. Exanpl es_of typica
subst i t uent s thsreofizinglndg argeding} styalydrafyrand, dihydrplenzeipragyl, pyrrolidinyl,

triflucwonet <, . & i e Em )
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am no, Cl ., e tetmhydrgfuinelinyd 1,263, @BhBlreistquizntioglo pipe2z®yl, 1,2,3,4-tetrahydro-

al kyl car bonyl [ car i.am ol . .
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al koxycarbonyl , aSuitddandanyrly] groipstncladedytyhiienodanyh dibehzofuryl, thienyl,

di (G 4al kyl arni ngcar baonyl , . ar ni.nosul | .6 al kyl.am | phonyl
and di rei by SRS ASEaIb AR, PR ey it oSO B2 MGG RE PR ol
el ude 1 uor o, —ahor o Bror a0, a0 ottt o et iyl -t et bl yoromet hy!

i u u . brornq, . itr.o, I d ,
ydr oxy, | ot BRI GO ST BHE Ho ity Spheh it HEp h St g

met hyl t hi o, nmidayd[sslmpaiihyl, @ida2e)1,3-aeiiyiday) indazo] it pytaaiino,

acctyl am'zgo,

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.
30 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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invention further provides a conpound of fornmula (1) as depi ct ed
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methoxycarbonyl, aminocarbonyl, methylaminocarbonyl, dimethylaminocarbonyl,
aminosulphonyl, methylaminosulphonyl and dimethylaminosulphonyl; especially chloro,
methoxy or methylthio.

25 Typical values of R'? include hydrogen, methyl, n-propyl, isopropyl, isobutyl,
cyclohexyl and phenyl. A particular value of R'? is 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 Cs.; cycloalkyl or Cs.7 heterocycloalkyl, either of which

30  groups may be unsubstituted, or substituted by one or more, typically by one or two,
substituents. In this context, R'' and R'?, 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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acetyl ar nisno
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30 amino(C,s)alkyl][(C,-¢)alkyllaminocarbonyl, 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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30  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-



A particular value of R23 is hydrogen. Another value of R23 is cyan.
Anot her value of R23 is carboxy. Another value of R23 is C24
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silica): disintegjAtal;& gmabfﬂpéﬁsﬁmélﬂ‘éfp&% BYAN ARy ot Ascdl peaeashonydy
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or suspensions, or
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is [(Ci¢)alkoxy(C.¢)alkyl][(C)-)alkylJaminocarbonyl, especially N-(methoxyethyl)-N-
methylaminocarbonyl. An additional value of R* is azetidinylcarbonyl.
Definitive values of R** include hydrogen, chloro, methoxy and dimethylamino-
30 carbonyl. A particular value of R** is hydrogen.

In one embodiment, R? is suitably methyl.
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sorbitan nonostearate, polysorhate 60, cetyl esters wax, cet ear y4

y

al cohol , benZiutighss SIS or SUSPERSIQS T th%e%zﬂ Preseatelas & Ary pesfgt for constitution
opht hal mxy aditnbsts @hRp sdlﬁ@le%ﬁ‘f@fé%@ﬂﬁe ACC U Mshid PrehArBridds RGBE prepared
invention may be conveniently formnmulated as m croi oni zed suspénsi ons
in isotonic, ByNeayntierabmeanseyith phagppdeniically peqsptablgiadgitives surk asuspeading
preservative ;sugh ¢asi ggg&ﬁg ﬁbﬁa{luegﬁs véﬁmsfdrg erRRBRL. TEDS ! Ray
phenylrnercurie nitrate, rz koni um chl e or chl or heX| I ne
acetate. Al t&lszpntigial t5}«ffelf Wits, d]@h@tnmgmgentamonnsg amtsovm SWeRtpdLA S inERp
be formul at ed, bllg AL 30 oi ntent such as petrol atum For rectal
adm ni strati OR Re ¢ conpounds according to the present invention may
be converiSent |y f Erepatatiomdonsrabadopoisiratoninesy. beknsdy bamubésdie givaredrobiyd
m xi ng the ag eé{s%o‘f’ﬁ\%ﬁ? ‘(; comW|th a suitable nomtritating excipient
which is soli room rpa%‘ure but

For buccal admlmstratlon 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
30 injection, 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,



WO 2009/ OW 089PCl 7G32008/ 002194 -12 - liquid at rectal tenperature
and so will nelt in the rectumto rel ease the active conponent. Such
material s | r exanple, cocoa butter, beeswax a

pol yet hyl en%?@%ﬂ(}) 1@8 The quantity of a conpound g’?JT{(f_lBe2008/002194
invention required for the prophylaxis orlltreatnent of a particular
condition will vary depending on the conpound chosen and the 5

condi tion of .patient to be heated. In general. however, K .dail.
dosages may. r UGN By BRARE G REP Heas D N g U Rk ifey sy
100 tigarg t obelil@owdérkorm Rr onsafucivin ot a Qlitably Veiclepe. 4 Gterilé Goadee water,
wei ght, for r?l or buccal adm nistration, fromaround 10 rig/kg to
50 ng/lce bogif%?‘ffnt for parenteral adm nistration, and from around

0,05 ng to around 14 @@HtiéMio the Brmiblaihs AERHPEH Dove, M dotpdiirld B€ ok (1) may
trig, for nasal adm nistration or 10adm nistration by inhalation or

i nstiftlatd orfiso be formufpied pfsBATRISABHIoR.oP FAl lang-1ofing BT aHaYs 1pay be
prepared by adpfifisesa b?’ﬁhﬁllantﬁmr'b?‘ﬁﬁraﬂﬁ&élﬂﬁiﬁje&fmpound of formula
(It) with a conmpound of formula (1 ;:3 15 wherein Rareas defined
above, and |: represewekadminigiatiopopadraiaisirpiipndyduipplatippshpegmeounds according
litilogen atQaByhrlsenfih 3§ b EAREAIOHY E1CQBY HhERhbr &l A&6LE
an el evated terrpegprrateﬁr eﬁgimﬁo% s? Btk t Werl g%ﬁa: 1%1 . 6id gpr§§'
char i sopt oparisesepiptien fos pressugissdpacksCigemebudisers with thekuse ofia suitlable propebiaidye.g.
under basjf ¢ i 1] . ' ' ch as
Nl ooy opaTurpliSronleBufe diGroRiARERGNEY, Gl RiARRGOHARE, GHEC)
reaction nmay dexidf fraherduitableggas et mixatredf gasesper at ure in a sol vent such
as ltbethrotvethanel in the presence.of .a catalytic quantity of a ;
rni nentl ac 2$concr&glﬁt°¥”3f’%sgh %njg/glra&c‘ﬁfq%sr"rf% bg&re(ﬁ?’%e&/mapa&( B ditpefsc? deflce which
may contain one or more unit dosage forms containing the active ingredient. The pack or

dispensing device may be accompanied by instructions for administration.

15 For topical administration the compounds according to the present invention may
be conveniently formulated in a suitable ointment containing the active component
suspended or dissolved in one or more pharmaceutically acceptable carriers. Particular
carriers include, for example, mineral oil, liquid petroleum, propylene glycol,
polyoxyethylene, polyoxypropylene, emulsifying wax and water. Alternatively, the

20 compounds according to the present invention may be formulated in a suitable lotion
containing the active component suspended or dissolved in one or more pharmaceutically
acceptable carriers. Particular carriers include, for example, mineral oil, sorbitan
monostearate, polysorbate 60, cetyl esters wax, cetearyl alcohol, benzyl alcohol, 2-
octyldodecanol and water.

25 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

30  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



In anot her alternative, the readion may be effected at an el evated
tenperature in a suitable soivent, ea. a cyclic ether such as
tetrahydrol aran, or an aromatic solvent such as WO

2009/ 00108! wRrReMchHanes/ 002194 - 13 - toluene, typically woderB206&%008194
conditions, e.g. in W pre.sence of an ipgrgani c base such as sodi um
tert-butoxide, in the presence of a lransition netal catalyst, The
transition netal catalyst is suitably palladium11l) acetate, in which
case the reacliquihatwdctdl tdmjaemkdry atksopeitl ingul iR ¢hel réctilirh & mee&ethe sctive component.

sen- but yl phosph uor oborate or dicycl oh

di pl i erayl phoig ﬁ Le" als nclu ﬂ‘%‘?ée’famp g tB’FS‘Y%raH‘E\éQthPPfle’é?)@V%OIS
wherein is bronzahsgyankigy dﬂa&:pﬁ;jaeﬁhdfdf@m 1av&1ﬁ6mquﬂ.¢edqbr the prophakis ¥} :
(rv 10 wherein R and R12, a e as defl ﬁed above;

di a. zot | zat | GFEEBNBHPS AT isHIar t"?‘dr?cP%“dt‘tﬁrﬂPéPﬁ mnoyndshasen el thy
stirring comoymtod éi\he iﬁtfeﬂt tb 88 u’@ét&dll In%%ﬁ%éﬂ HailyloS4Pesighaly 'Fajfge from
suitabl e solvent, e.g. acetonitril he i'nternedi at es

formula (1V) %®¢d0 ﬂagﬁgﬁél(m)éwk&mﬂvéram iq(?glgﬂqmt@w(brag/f& &R taround 0 01
conpound of frﬁé/ﬁy{oaw(&@/kg b((dy\ael ght, for m%r%&aﬁa?mnﬁﬂgﬁﬁ ﬁ'&ﬂ%?olﬁkﬁfl'orﬁ%ﬂcg

aboveand L repr esents Sui tabl e 1eavi ng grout [ eavi ng
ghal ogen adorff @Wkg&oﬂhwslght for parenttpral adgamstramm and domvaaie).0y mg to

effected at L@,hqy@d ﬁgh‘{/% ﬁBH{cﬁ) 5 ﬁU}E{@:Pl ®0§1?é, E(ﬁ'r?ltasal ﬁdrﬂgns?ranon or

echoet her su as tetr tiran, t ual asi c con
e, g the plroeseadwmfatlamhymhyammorbmﬁlasmnh es tvropyl et hyl anni ne VO

oy heacoonpl  shal” By IEA of foRiE (usbove Pl bE RRBkE Y ¥ prck S it o7

solvent, e, g .comp$eak¢ay|mgad mnimhmt offornmsla @fheittod compound of formula (I11):

=V

R" a 7\
7 W

Uy
. (11n
15
wherein R, R'z, T,V,W, R? and R* are as defined above, and L represents a suitable
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
20 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,
25  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



I n anot her procedure, the conpounds of formula (1) may be prepared by
a process which conprises reacting a conpound of forrmula (V) as

defi ned above with a conpound of formula (VI): (VI) wherein T,
VvV, 'QV, R23 N ¥49%r e as defined above; under conditi cgﬁgl(%ﬁ?g?s@@@ﬁé
to those 10 descri bed above for the reacttPon between thiourea and
conmpound (V). In an additional procedure, the conpounds of

formula (1) erein T 1S O en may.be prepared by a_process. which
conpri ses reat F‘??gpyalce%’w@%@s'&@?%wﬂ}t gg-(lg/ﬁﬁpf%(ﬂ%/‘ﬁ °£g%5’|9fﬁ3{}1ﬁ agg such as
LO; mul S (E)/l | |s))di_um(tbﬂrt]-|b)1tome,riﬁiﬂ{& pﬂ}sbnceBk‘Ztrax_\éit_ideRa?claﬁ[}dt. F?& tRANSitia® metal
efined above; [n the presence of a transitio netfal catalyst,
fol l owed by r@ 'azﬁswafag ﬁch*wﬁ@{)ﬁmtﬁtlwhwbicéﬁ ?%?ﬂmw@ﬁzfiﬁauxbﬁ on
of the resul thefgmeiGh BRMebsth@Rf RFOsliAbhosphium tetrafluoroborate or dicyclohexyl
2009/ 901689PCT/ (3B20081002194 - 15 - The transition net aY-
catal yst of udrhenyiphasphipeacti on bet ween conpounds (VI1) and (MII1) is
suitably pal | adi uhd bterfiedihidl  fol R GBo GARRerkii . 136 Afky BB Yrepared from
conveniently he effected at an el evated tenperature in a suitable
sol vent, e. g &comppeidnf fepprda (I¥):sol vent such as
AR-dirnethylfomarnitie, in the presence of lithiumchloride and a
base, typically an inorganic base, e.g. an alkaline earth netal
carbonate such as sodi um carbonat e. ORenoval of the
trinmethylsityl noiety firomthe resulji c.ycl oaddition product may
be effected by treatnment with an acid,” yneral acid such as
hydrochloric acid. Alternatively, th h NY1 noiety may be
removed by treatnent with a base, typicga arNi norgani ¢ base, e.g.
an al kali metal hydroxide such as |ithium hydroxi de. 10The
internedi ates of fornmula (VIl1) above may be prepared by reacting a
conpound of fornula (V) as defined above with the conpound of fornula
(IX): 15 under conditions anal ogous to t hd¥¥ desesi bed above for the
reaction 1Bet ween conpond Were they are notcomrercially
avai lable," throttle (ill), 1) and)prepared by nethods anal ogous to
t hose descri bédreimRt'nad R'? are as defined above; by diazotization/bromination.

The reaction is conveniently effected by stirring compound (IV) with zers-butyl
nitrite and copper(1l) bromide in a suitable solvent, e.g. acetonitrile.
The intermediates of formula (IV) above may be prepared by reacting thiourea

15  with a compound of formula (V):

V)

wherein R'! and R'? are as defined above, and L? 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.



g Exam pl es, or by standard nethods well known fromthe art 2.0It

wi |l be understood that any conmpound of formula (1) initially

obt ai ned from any nithe above processes may, where appropriate,
subSet r aCTEMN Q2% %83 bor at ed i nto a further compound of PF&IGRIPE/002109
by techni ques known fromthe: art. By way4ef exanple, a conpound of
formula (1) wherein R23 represents C24; al koxycarbonyl, e, g,

met hoxycar bonyl, may be converted into the correspondi ng conpound

wher ei n R23 r epr eseiimstiyaly, thegepion maybepacpmplighied by heating dhgrgactants in a lower

saponi fi cat i oik60NdivehO8s. a €. Gk PYIcbEEaldBIbmMdN a base such as
['ithium hydroxide. A conpound of lim tda Wherein Rn represents

carboxy eCO H) mayn fwthesppsedusy thenompebrals obformslis §h ataxyde pemprsdriy a process
wherein 10 cqopt:ai 4 ' | (5 Ci 5 - i de
R e S Ao A Rl il scoffblia
di met hyl ami nod&rygla(VD: N- (cyanonel | tyl ) - N. i net hyl ani nocar bonyl ,

N- (2- hydr oxyet hyl ) - N-net hyl am nocar bei nyl ,

N Q netli oxyet hyl)-N-rnethyl arni necarbonyi, benzyl am nocarbonyl
azetidirt-1-yl carbonyl, pyrrolidin-ISylc yl,

pi peridin-1-ylcarbortyl, 4- 5nethyl pini n-ol -ylcarbortyl or

t norphol i n4-yl cetirbonyl, by a two;st/age \procedure which conpri ses
(i) treatnent of the carboxy derivative t h pent af | uor ophenol ha the
presence of a condensing agent such as g -

1- (3-di net hyl am nopr opyl) - 3- et hyl car bodl i yi-d€; ®1) reaction of

t he pentafl uorophenyl ester thereby obt a' W the appropriate

am ne, e.g. niethylarnine, 2-hydroxyethylamnew dii et hyl arni ne,
N-(cyariornetliyl)-Nrnethylam ne, AT- 10 R

(2- hydroxyet hyl ) - N-nmet hyl am ne, N42-net hoxyet hyl ) - N-net hyl am ne,
bertzyl am net azetitline, pyrrolidine, pi 1) di ne, 1-nethyl pi perazine
or nor pholi ne. Where a mixture of products is obtained from any
of the processes descri bed above for the preparation of conpounds
according to: | i B, @4 | e e

t herefrom at V%Hr%gezliﬂp’g’\r/g’m gt e é ? ag%gggyée?lgﬁ(\ggebg’? %ﬁ%‘g%ac%g@ﬁgds Sﬁg@g{;}usgg tnose
pr epar at ilPe 18farihed atwve fwlthemeaction batteenthaqinga antl icbmpoung,(Vh.or exanpl e,

silica and/or alum i.n.conjunction with a ropriate sol.vent
syst em \/\he?ﬂeﬁf1 dgﬂ’a % édpgglérrei @88“5‘?%‘8@%‘2@5”?‘@? h? Wg’erﬁltne SO B2y
of the conpobegsparcdby alptpces wiieh comeizts @actigiz deompsndtod foamala(Vap vith a
st er eMsoner s,cortnhgus%oi Eorreis(\\,\ﬂ@/_ be separated by conventi onal
t echni ques. IRARAMY o fyapla ‘e it is desired to obtain a 20
particul ar enantionier of a conpound of formula (1) this may be
produced froma coircspaonding m xture of eflailtiernetS using any
sui t abl e conventional prijpcedure for resolving enantiotners, Thus, for
exanpl e, di astereouHer iciderigvativ e.g. salts, may he produced by
reaction of aMxtq[eI‘bf efjant\_onr'i of formula (1), €yg. & B
racernate, and anRa i %rrpound, e.g. a chi B
WREAnS,

The di astereorners rated 25by any co i
for exanple by crystallisation, afd the desired enantiorner
recovered, e,g, by treatment with an acid in the instance where the
di astereciner is a salt.

Si(CH,), (VI

15 (Vi)
* 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.



In anot her resolution process a racemate of fornmula (1) may be
separated using chiral Hite. Moreover, if desired, a particular
enant i oner be obt ai ned by using an appropriate chiral

i nt er nedi at gva(%lwo%wéosaf t he processes described above. AIPFEW?S(PQFV?
a 30particular enantioner may be obtai ned5by performng an

enanti orner-speciftc enzymatic biotransformation, e.g. an ester

hydr ol ysis using esterase, .and then purifying only the

enantionterical | yqﬁﬁpé"sﬁ?&m@%tglyﬁd’g “f‘?‘ﬂﬁ%‘et%%ct’gﬂgﬁt&éf’bﬁm@f‘@?s (V1) and

anti pode. Chr(omegyio APl palldd@&h(IH hedtdtk, SR WhRA cadtdhOteh@ion GO ¢EMNdndmal be

separation procedures may al so WD 2099/ 001089PCT/ G82008/ 902194 - 17

- be used wi tHCFIRT Bramelfvaire SrpFaRra b a Pitgde sl enivier 8 Jipplar epralerelut sush

obtai n a par tak aulaimdBAMRhirhie, 8 HEresehceldf GHil SMbiiand a base, typidal1P%n

any of the5 above s,y{lt heti c slggpenglgé@g{algg bg S&cess‘gry cggd/%r

desi r abl e 7t o IPTEATECRASE, & R flyEING© WA TS BIFOARR BFoonHe.

mol ecul s concer N@gm ol iof thim By 193 i B PSR Heloa @S bloana!

got ecti gﬂ g_rbgtlé%;& rsnacf@as t%gﬁ%@%@@;‘?g?ﬁg ?3( Oéligi%gm%}%gﬁg oiﬁﬁél may
gani c em ctedelol, trepfrEnt ¢id, e.lagninenaPrcédsich a0ing) RaldL

G eene & PAM Wit . J I gqni

Wley & Sons, 3 dAzﬁﬂgflg%%&ééé&e@ﬁg%%% g&l ng ’g‘%‘%égtsbg%g%é“]‘?gﬂn%\?éﬁf’

at any converygedlysolrsegmertass egge alkali methigdneddecush dsishinmfhydmxidee
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i nventi on potodifidrinylai (W adddfinkd ebosve twiithithe/conipolnndraifoRh@KdXand/ or Pl 31C0

and/ or Pl 3K7 and/or PI3K5, 15 Enzyne |nhibition Assays Measurenent of

the abil ty of conpounds to inhibit the lipid kinase activity of the

four class | P13 kinase isoforns (a. D5 .y a i) was perfornmed using

a commercially avail abl e hormgeneousﬁlqlig\y&ﬁesol ed fluorescence assay

as described by Gay el at, Anal. Bigchenr,\ 2003, 313, 234-245,
according to the manufacturer's inst tio 20 (Upstate), Al assays
were perfotned at 21. 1M ATP and a concentr§tion of purified class 1
P13 ki nase known to generate product wi thin\the |inear range of the
assay. Dilutions of inhibitor in DVSO were ed to the assay and
conpeted with assays run in the presence of 2% (v/v) DMBO al one (100%
activity) The concentration of inhibitor requi$ Yo i nhibit the
enzyne activity by 50%is quoted as the 1050. When tested in

t he. above assay, the conpounds of the accoqggnying Exanpl es were all
found to possess 1050 values for inhibition of activity of human
P13Ka and/or PI31(13 and/or P13Key and/or MKS of 50 pMor better. WD

219%9, 1091%0S%Egecgggggwns%%gl%ggus-to tjh%se- described above for the reaction between compounds

(V) and (VI).

Where they are not commercially available, the starting materials of formula (I1I),
V), (VI), (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.

20 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) wﬁerein R? represents Cy. alkoxycarbonyl, e.g. methoxy-
carbonyl, may be converted into the corresponding compound wherein R” represents

25  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



EXAMPLES Ahbrevi ati ona DCM di ehl eronet hme DMSO. di et hyl sul phoxi de

Et 20: di et hyl

ether 1;1:roomtenperature MeCN: acetonitrile 10l vi eOH

met hanol EtOH:. ethanol RT;retention tinme hour Si 2t silica 15w or w:
wei ght DVF: W@ 0900 hy| f or mansi de Et:ethyl TIW tetrahPdlEiR20e8002194

sat.:saturated EtOAc: ethyl acetate AcOHjgacetic acid | PA  isopropyl

al cohol Me: nethyl conc.: concentrated hr.: broad

10

15

20

25

30

amido group, e.g. methylaminocarbonyl, 2-hydroxyethylaminocarbonyl,
dimethylaminocarbonyl, N-(cyanomethyl)-N-methylaminocarbonyl, N-(2-hydroxyethyl)-
N-methylaminocarbonyl, N-(2-methoxyethyl)-N-methylaminocarbonyl, benzylamino-
carbonyl, azetidin-1-ylcarbonyl, pyrrolidin-1-ylcarbonyl, piperidin-1-ylcarbonyl, 4-

| methylpiperazin-1-ylcarbonyl or morpholin-4-ylcarbonyl, by a two-stage procedure which

comprises (i) treatment of the carboxy derivative with pentafluorophenol in the presence
of a condensing agent such as 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide; and (ii)
reaction of the pentafluorophenyl ester thereby obtained with the appropriate amine, e.g.
methylamine, 2-hydroxyethylamine, dimethylamine, N-(cyanomethyl)-N-methylamine, N-
(2-hydroxyethyl)-N-methylamine, N-(2-methoxyethyl)-N-methylamine, benzylamine,
azetidine, pyrrolidine, piperidine, 1-methylpiperazine or morpholine.

Where a mixture of products is obtained from any of the processes described above
for the preparation of compounds according to the invention, the desired product can be
separated therefrom at an appropriate stage by conventional methods such as preparative
HPLC; or column chromatography utilising, for example, silica and/or alumina in
conjunction with an appropriate solvent system.

Where the above-described processes for the preparation of the compounds
according to the invention give rise to mixtures of stereoisomers, these isomers may be
separated by conventional techniques. In particular, where it is desired to obtain a
particular enantiomer of a compound of formula (I) this may be produced from a
corresponding mixture of enantiomers using any suitable conventional procedure for
resolving enantiomers. Thus, for example, diastereomeric derivatives, e.g. salts, may be
produced by reaction of a mixture of enantiomers of formula (I), e.g. a racemate, and an
abpropriate chiral compound, e.g. a chiral base. The diastereomers may then be separated
by any convenient means, for example by 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. Altemnatively, 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



M nass HPLC. Hi gh Performance Liquid Chromatography LCVS: Liquid
Chr omat ogr aphy Mass Spectronetry DI PEA: .. 1V, N-diisepropylet hylareine
ES4-; Electres raX Positive ionisation ES-: Electrespray Negative

i oni sati on @&5.001/-({1?-9& net hyl ami nopr opyl ) - 3- et hyl car bodif§{¢f&2008/002194
hydr ochl ori de DVPU: 1, 3-di naet hyl- 3, 4, 5, 6tt-ebr ahydro-2(1ffi - pyri

m di none Anal ytical Conditions Al NVRs were obtained either M 300
MHz or 400 ) sy 3 Conpounds re naned with the aid of, ACD
Uabs Narme. (v, Béssd wihantemedigieg 6 Bprs SHCBy pRHb I St pgeslar
Devel opnent, doneiicdsontédahdinvention. All reactions involving air- or
noi sture-sensitive_reagents were perfornmed under a nitrogen _

at mospher e usi ng dPiTE8 28y P ER ROV YNtheticSequeness it nygy be necessary and/or desirable

20091001089PGOGRARN 840124 8freletive groups ox@ﬁmﬂ%&%dlésijcgﬁcleﬂgwb Felﬁ.gssvdﬁ} B

et
times were_ determned by LCMS using one of the Methods 1- el o
Preparati ve HEhicvehhy meins of priyeativan! nretgetingeepups, suelsasplease deseaiblediisi ng

one of the Mephads, 1813 DehQhhic VRERLE led. 1 l\?&ﬁ‘ﬁé ) P&l ¥ ?‘3“
pm col um. Mbbile ‘E)harsegfé? 9'8. 95% wat [ej)r",edoj._o % formc acid. reé%glg éan5
phase lit 99.B3¥0vea@r & B.COBHN WS, Firefective Groups in Organic Synthesis, John Wiley &

Sons, 3" edition, 1999. The protecting groups may be removed at any convenient
subsequent stage utilising methods known from the art.
10 The following Examples illustrate the preparation of compounds according to the
invention. |
The compounds in accordance with this invention potently inhibit the activity of
human PI3Ka and/or PI3Kp and/or PI3Ky and/or PI3K3.

15  Enzyme Inhibition Assays
Measurement of the ability of compounds to inhibit the lipid kinase activity of the

four class 1 PI3 kinase isoforms (a, B, v and &) was performed using a commercially
available homogeneous time-resolved fluorescence assay as described by Gray et al.,
Anal. Biochem., 2003, 313, 234-245, according to the manufacturer’s instructions

20  (Upstate). All assays were performed at 2 uM ATP and a concentration of purified class
1 PI3 kinase known to generate product within the linear range of the assay. Dilutions of
inhibitor in DMSO were added to the assay and compared with assays run in the presence
of 2% (v/v) DMSO alone (100% activity). The concentration of inhibitor required to
inhibit the enzyme activity by 50% is quoted as the ICso.

25 When tested in the above assay, the compounds of the accompanying Examples
were all found to possess ICs values for inhibition of activity of human PI3Ka and/or
PI3Kp and/or PI3Ky and/or PI3K3 of 50 uM or better.



G adi ent program (flowrate 3.0 inUnin, colum tenperature 350t
Time A% % 100.00 95.0 5.0 4.40 5.095.0 5.30 5.095.0 5.32 95.0 5.0
6.50 95.0 5.0 [5 Method 2: Luna C18(2) 100 x 4.6 nm 5 pi colum.
Mobi | e phaseyé\aobiiybdyl - 140Ae, pH 5.8. Mobil e phase Et; SormBYefsNo2194
100mM NELI QAe, pH. 5,8, Gradient program,,flowrate 3.0 m../mn,
colum tenperature 35C): Tine A% 8% 200, d 95.0 5,0 Ki,40 5"095.0
5,30 5,095.0 532 95.0 5,0 6.50 95,0 5,0 25 Method 3: Gemini 018 50 e
4.6 BM, 5 ; Am colum, Mobile phase ApxQ%pPiatOnaM ammoni umthnutte,
0.1%ferm:: acid, .Mbhile phase 13: 94.9% MeCN, 0. formic acid, 5%
mobil e pilaw A. Gradient program (How rate (L9 nUm n: col um
tenpeod: ure 4QPNeviagiddd ™ A% B 0.00 95.0 5,0

5 DCM: dichloromethane ' DMF: N,N-dimethylformamide
DMSO: dimethylsulphoxide Et:  ethyl
Et,O: diethyl ether THF: tetrahydrofuran
rt..  room temperature sat..  saturated
MeCN: acetonitrile EtOAc: ethyl acetate

10 MeOH: methanol AcOH: acetic acid
EtOH: ethanol IPA: isopropyl alcohol
RT: retention time Me: methyl
h: hour conc.: concentrated
SiO;: silica br.. broad

15 worwt: weight M: mass
‘Bu:  tert-butyl v: volume

NBS: N-bromosuccinimide

brine: saturated aqueous sodium chloride solution

HPLC: High Performance Liqufd Chromatography
20 LCMS: Liquid Chromatography Mass Spectrometry

DIPEA: N,N-diisopropylethylamine

ES+: Electrospray Positive Ionisation

ES-: Electrospray Negative Ionisation

EDC: 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride
25 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)
30 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.



2.00 5.095.0 5.50 5.095.0 WD 2009; 001089PCTI GB2008/ 002194 20
Method 4: Gemini C18 50 x 4.6 nm 5 pm colum. Mbile phase A 99 9%
IOrr| Mam&{:é’@‘& ﬁgmate 0, 1% amoni a. Mbil e phase 8:94. 9%

. 1% anmoni %/HOBY1 e phase A Gradient program (flow Fgf@@°W°2194
n|t|n||n colum tenperature 4(T.): Tinel8% % 0.00 95,0 5.0 2.00
5.095.0 5.50 5.095.0 /0 Method 5: Genmini CI8 50 x 4.6 nm 5 p.m

colum. Mbbile ph e At 9% a mformate, 0.1%fqrin ¢ acid.
Mbbi | e phase B: 9 oé%o ‘gﬂmttﬁ’s i’gﬂ%(??tt’ﬁ"ct“ﬁ?,sl‘ﬁer rﬁB‘fﬁdl)bé(qﬁf“Rﬂgé‘s‘Rg one of
colum tenperature 40C):

G adi ent pr oghemefibliowobaloss. 0, 9 nmm n,
15Time A% % 0.00 95.0 5.0 2005095040050950 20- Met hod 6:
Genmini C18 30 x 3 FecnsfRtivaHERCJer sompoundsihat eeayiredsis Was pa&rmed ypipgpne of the
amoni um f or MatBedsT 0l hdefwri ¢ aci d. Mobil e phase B: 94, 9% MeCN. 0. 1%
formc acid, 5% nobile phase A Gradient program (flowrate 1.2 m.no
t enper ature 40" C. Tinto A % 8%

10

15

20

25

30

Method I: Luna C18(2) 100 x 4.6 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 3.0 mL/min, column temperature 35°C):

Time
0.00
4.40
5.30
5.32
6.50

A%
95.0
5.0
5.0
95.0
95.0

B %
5.0
95.0
95.0
5.0
5.0

Method 2: Luna C18(2) 100 x 4.6 mm, 5 pm column. Mobile phase A: 5SmM
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
0.00
4.40
5.30
532
6.50

A%

95.0
5.0
5.0
95.0
95.0

B %
5.0
95.0
95.0
3.0
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

0.00
2.00
5.50

A%
95.0

5.0
5.0

B %
5.0

95.0
95.0



250.00 95,0 5,0 4.00 5.095,0 5.505.095.0 ?to 7: Genmini C 8
30 x 3,0 rum 3 timcolum. Mbile liliase A: 99, 9% 30l G nM amoni um
thernalia, 0.111"o0 anmmoni a sol ution. Mbile phase. B: 94. 9% MeCN 0. i
% angt | OTi | &vo Dddloold®9 011, 5% nobil e phase A, G adi ent pipe@iarvdsiooDy
rate 12 mjnkt, conann tenperature 40tn’_,,WO 2009/ 00

WB9PCT/ G132008/ 02194 - 21 - 0,00 95.0 5.0 4,00 5.095,0 5,50 5.095.0
5Method 8! Gemini C8 30 3,0 nm 3 pmcolum. Mobile phase A: 99. 9%
103n1vl anmonium fornmate, 0.1%formc acid. Mbile phase 8: 100%
MeCN. Gradient pro ram flowrate 1.2 mimn, colum tenperature
40C): Time A% 13% emin G 8 £ x Bome, Ggmn eplgnaoMebiioEhage A: 899%5. 0

39092//:3'[ hod 9: lmlaﬁhoguﬁﬁ [%gnﬁie% f%%ﬁlmon?a mb‘flglpH&@B b@b‘/ Iﬁe@h%?%A

ammonia, 5% mobile phase A.
5 Gradient program (flow rate 3.0 mL/min, column temperature 40°C):
Time A% B%
0.00 950 5.0
200 50 950
550 5.0 95.0
10
Method 5: Gemini C18 50 x 4.6 mm, 5 um 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):
15 Time A% B%
0.00 950 5.0
200 50 950
400 50 950

20 : 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%
25 000 950 5.0
400 50 95.0
550 5.0 950

Method 7. Gemini C18 30 x 3.0 mm, 3 um column. Mobile phase A: 99.9%
30 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%



15 10mM ammoni um formate, 0. 1% ammoni a sol ution. Mbil e phase 8:100%
MeCN, Gradient program (flowrate 1.2 mimn, colum tenperature
40*C): Time A% 13%0.00 95.0 5.0 2,30 5.0 95.0 203.40 5,095.0 3,50
95.0 5,0 WO2HRPHEE 10: Luita, C18(2) 250 x 21.2 mm 5 RCTIGR2005410219.
Mobi | e phase A1 99.92% water, 0.08% form2da-acid. Mbile phase lit

99. 92% MeCN, 0.08% form c acid. 25G adient program (flow rate 25.0
nrilimo), colum tenperature: anbient, variable gradient. MethodLuna
C18(2) 250>< 21.2 W 96&m 68t:grin. Mobile phase A: | Ormittt

Nftitl Ae., rill 5. 80 Mggj l egppi asa B: BS% Mati: N, 5% 200tti M NI - BOAc,
3UG adi ent program (flow tate 25"0 mrititi), coitima

| enper ati at e: edi ti%e¥leS¢r adPefl. WO 2009/ 001089PClI / GB200810021 - 22
- Method 12: Gemini C18 150 x 21.2 mm 10 prn colum. Mobile phase A
99. 9% amoni um fom ate, 0.1%form c acid. Mbile phase ri: 94,9%
MeCN, 0. 1% form c Mehel] 8: $2mimilii 1863 0pddaG eund).3 um column. Mabielplese ApPDYYam

(flowrate 20 0 trairnin),  coli t.ui perature: . anbi ent, yari e
Sar adi ent - ey sl rifte S rrmBe i WSS B Lo Okl
Mobi |l e phase Al 9% AR PO hH MR rafBt £ m] Gnh)e MR Mnipetdldupar: Mbile
phase B: 94, 9% MeCN, 0.124 ammoni a sol ution, 5% nobil e phase A

Time A% B%

0.00 950 5.0

10 230 5.0 950
340 5.0 95.0

3.50 950 5.0

Method 9: Gemini C18 30 x 3.0 mm, 3 um column. Mobile phase A: 99.9%
15  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
20 340 50 950

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.
25 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
NH4OAc, pH 5.8. Mobile phase B: 95% MeCN, 5% 200mM NH4OAc, pH 5.8.
30 Gradient program (flow rate 25.0 mL/min), column temperature: ambient, variable

gradient.



1. 0G adi ent program (flow rate 2(10 mJm n), colum tenperature:

anbi ent, variable gradient. | NTERVEDI ATE | 15Et hyl

3-arnitio-3-rnethyl butinotite hydrochl oride To a stirred

sol uti on of ved topbo@Res8- di net hylacrylate (5.0 g, 39.1 molprTion2bisdbbio20
nit..) in a Parts reactor at 0C. was add% I|qU|d NH3 (Ca 20 tril,),
The reactor was seal ed and heated to 90"C for 24 h. The reaction

m xture was then cooled to r.t., bubbled W|th nitrogen to renove the

residual NH3 and twemed: Wehihlmmﬁllemz(i‘xhﬂﬂ@flﬁh6cﬂlﬁhel\lﬁﬁﬂeﬁﬁz{sh§m99 9%
m xture was stirred for 30 m nutes at and t hen evaporate in

vocuo to dr yn@%‘§°mb\'ﬂ§°rfné?u9tl?/‘h@“’g‘Fé§‘dpb@bﬁe niese By 94 Yo ML o Tovaig
filtered and gid e¢ héhigi }{é‘setAhe ri de conpound (5.0 g, 709 as a grey
solid that was used W|thout further urlflcatlon 8H (CDC13) 8. 27

(3H, hr. s) 4, 10 Qradipnt grogram (flow 1446 20.omBAnip)z pplug) tempepuresRpbian, dariable
(3H, t, g&gdiedt.l\ﬂ'ERNEDl ATE 2 Et hyl

31(3-et hoxy oxopr opari ovnam nol - 3-i net hyl but anoate. To a stirred
suspension of Internediate 1(5.0 g, 27.4 innoi.) in DCM (40 nL) was
30added Nfit) (11. 5 run ere t

was then cool ed té%et 'gg'ﬁ'mms‘g(g??lcﬁ?%’r ﬁ%ﬁ“f&mﬁn M@llgphﬁf)x 955%

28.8 m nol) vmnaﬂﬁﬁmrdﬁ&paﬂ%famﬂ&ﬁa sihapRn $Madile pse Bt D4.0BMaCN| 0.11%

for 2 It beforelt d;%{g}eiﬂ }t?s (50 niL) and washed with
aqueous 1M HTBY “t’é?ﬁ FePPSgA50 inL), The organics were dried
over WD @09/ 001@}3&1?&3[ 3200 B2 . (M EMin), tolbna@fpedttre: ambient, variable
concentrated in_vacua to give the title conmpound (5.0 g, 71% as an

orange oi | diZMikhs used without thrther purification. 6H (DVS0O-4)
7.75 (111, br, a), 4.15-3.95 (411, m), 3.14 (2H, s), 2.71 (211, s),
1.29 (611, s), 1.21-1,1 (611, n), |NTERVEDI ATE 3 6

6- Di nset hyl pi perl dirte-2,4-clione INTERMBEDRATE] red sol ution of
NaOEt, prepared in situ fromNa (0.53 g, 23.16 mne in Et011 (30

rnls), was added dropwi se a solution of Internediate 2 (5.00 g, 19.30
inntol) 15  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)ina Parr® reactor at 0°C was added liquid NH3 (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
20  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
(CDCI;) 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).
25
INTERMEDIATE 2

Ethyl 3-[(3-ethoxy-3-oxopropanoyl)amino}-3-methylbutanoate

To a stirred suspension of Intermediate 1 (5.0 g, 27.4 mmol) in DCM (40 mL) was
30 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 '(2 x 50 mL). The organics were dried over



10 toluene (30 isilL) and the reaction m xture was heated to 80t for 2
h. The solution was then concentrated to ca 10 rat, and the residue
was dissolved in toluene (30 InL) and extracted with water éﬁ? x 30
inL). The cd¥BrHe@ 18 ueous | ayers were acidified to pH ZC3/Gpa0pp/002194
aqueous M Ml and extracted with fitOAc284 x 50 trilL). The conbi ned
organic fractions were dried (M804), filtered and evaporated in
vacua to give a pale yellow solid 15 that was di ssolved in I\/eeNﬁj)Sr)p(g

(] an

m) contai ni nbis§5o,\ﬁéts@ri andrppaceiiatediipracuale seathedlle eonropndio-q g7t
and then evap Cfl thdl WARGHA withof M‘Fﬁé%‘éﬂ&%ﬁﬁ?ﬂﬁmw'dw'Tﬁﬁl\ﬁg%{'is?je

hit/rated with sopropyl ether, filtered an ried to give

conpound (1. 5613957144, mads3 44 b am2gdI(21d, Dhla?9 (Bl shusdd vl eBdum).f ur t her
purification. Both the keto and enol forns were observed (ratio 3.6:1
keto/enol). SH (DNI SO-d6) 10.29 (11-1, hr. a, enol), 8.14 (11-1, hr.

s, 20keto)5 6.66 (111, s, enol), 4ISTERMEDIATE&noi), 3.15 (211, s),

2.51 (211, s), 1,20 (611, Si keto), 1.18 (611l.s, cool).

I Nl EB-1) M Al L4 (301-Tetrahvdro-31/41, 1, 31ox athia

| o[ 4. 3-cl | 1, 44.6-Camiethelpiperidine-Aidediombe ' | ' tt a sol ution of Internediate

19 (30 g, 257 neat.an dissol.ved i ydrous, .(250.rn .
oyr ding (438 - Bt SuEen PR Sa gt R oth U3 e BBmmon in
( ICC)’ JA bat h) , Et&H @lowii), \g!éd aalﬂgddro(naika"@ Whtidd’kﬁ?ﬁfeﬂ@ea@ﬂe P e300 gval9(303nmol% in
Fl ant ' a- 00 S ropsvi se over 1 R intain the
Feacti on (GaplePists 85D aa hegehon mrdure sk bt R e dDapoiign ves
thr 2 h and ahen ddhcémrated @ cd MWLM theleide vdsidisselvid ipadludhe (D@mNY and
guenched by the additjon of water (15 inh,) and wa

it -the, gto.rt. The
sol uti on was SEBEPAYEEVAITE (R hed Ble bR i%ﬁeoeﬁfwgewé&waﬂeq%m-3
DCA (2 x 100 Jineafiebbi e P asthdlitcted @8t BODAC (X 80 WAy heRe wrﬁt}ﬂneﬁa;r%[nic
(15 mi), brine (iSty,1 D 2009/0008PCl|GH2008/ 002194 drjed (Na2S04),
filtered and #srieryVveadde (MeSibdiored gngpvaporated it vequa I BiYp B aME yebow yolid
9, 54% a5 a H&lwLRWiRblediMLIS Mo i do‘ﬂfﬁir{iﬂ’%?% v @NgRe SibtfdivaE Hehtd QN
standing at r.t, that was used without thither purification. 8.E
(CDC11) 4. 51 reflex fog@ h agd then grapogatedsin pzguo tg dpmegsy The reshlting poligl wasgrigirayed

8,1 Hz), 3.9 -~ : i - , 0 4
Cir, a1 §eESiproffkotier ka3l alich & g ByPGonbehid (15 g Bhoay o
(1H, rn). pfloepmkalidTimt (3s sedvithenoiyah@ putifivationo Bothahe keto aBiTenohforms were
solution of tpi iy epe 5 5

di ssolved in %ﬁ%%‘?%%ﬁo il'{llhfgt%%élgt 5‘.615&% g%@’ g@%ﬁ’eﬁi"ﬁgﬁﬁﬂmh gn}% br. s,
(78.1 rnE0 2%etan®b4 (121, 5Mnbl), h&kd bk s,)endh) oo €&, o) 8151 18 .re),id0e$H, Afkemi),
stirring at t] 8? hgrrperﬁlture for 40 m nutes, a solution of

I nternedi ate 4l (f %’eé’? 65.083 rnnol) dissolved in MN (11 nal) was
added slowy over 15 minutes and the reaction mxture was allowed to
warmto Lt. After INTERMEDIATE 4

25 (3a,R)-Tetrahydro-3H-[1,2,3)oxathiazolo[4.3-c][1.4]loxazine 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
30 -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),



15 stirring at r.t. for 18 b, the reaction m xture was quenched by
the addition of water (ca 4 railL) and the solvent (not anmpu) was
renmoved in nmen. To the resultant dark oil were added aqueous HO (10%
vb.', 200 i ) 20306b10801- 1(100 mi..) and the reaction m Xtpdfres¥¥a8s/002194
stirred at r.t. for 18 h. The soI ution was then concentrated in
Vg2Cl1.40 to give the side conpound (17.059g. ca 74%yield) as a crude
dark oil (containing ca 11 nl. DWPU) that 20was used without further

purification. drgd (NQSSDQIilt&eSQn&%d&rﬁated inllacgdo &i‘givs]tfﬁe litlkedmpodind @24"1

::I;[’] 3 3 %133 ??_IC-IP 4],/2) a5g 2@2}0 ?%%281%@%4 fo an 8&112%%15%)( ol onr?lséan%lqua} L.t. that was
Exchangeabl e mmnommbu@mﬁﬁéﬁ/eaa(cbwlﬁ&%mﬁw yen-aRubela Hz), 4.23 (1H,
(357) - 34woo- |-|-y<,)j§71 or phal i ne- carbox late To a sol ution of

crude Inser rre »49d agd d 87l o3 §5 (H'br‘i‘fiaﬂﬁ thenda3-#iHz), BédeL4 bk 8903 346 H,
i n anhydr ous myhﬁaquyhhm %) IHNﬁfSJQQ'@%QdP%a%)(éL&Qﬁ o, , 74.85

ittrinmol) and di -ten- butyl dicar bonate .624 g, 7139 namol) and the
reaction mxture warned to rd.. After stlrrlng for 18 h, the reaction
m xture was washed with brine andt racti on was dried
using an lsoiote(r) phase separat or“p‘l'g‘"a.'li%J\qE ks concentrated in
vacua to give a dark brown oil. Purification by colum chromatography
(Si@, 10:1 g Q087002194 - 25 - Et OAcThexanes) gave
the dile conp : 59% from I nternmedi ate 4) as a yellow oil,
SM (Cl D301:9 195 (IlHasoh)tl,on@BB'ln(letHISIUl ackfiden2 (2239 mB3525Hnmpd) disSolS& in

> 57" (11, m gl TP o0 B i seny PR ity aoba, Apmdah 2 smin

(METHOD 111 flmxal&s) (;tbp\QiSde643-n(1mItes‘. n’d’tehytirﬂhg ul thisnamierataeetfor 40 minutes, a

-vi | norahol i ne va a ion ter. 6

g, 35.7 mmol )SO&HL}@ H/Z mfﬂ“fn%‘]ﬁf%ﬁs% 61%‘2 'ﬁﬁé‘?‘t’g’d %é(gwas
added n- but yldddédlslbl\n‘Iy(ol'En 155 thinutes ad®thd réibfdn mixnfre Whs dlowedxanem to r.t. After
dr opwi se gver mnutes. After stirrin rgfor 30

chl orot ri et hﬂ}'lr%’ﬁ URE RS b firdgediPB MG vEs de"r?PMgé‘gz%ﬁ?‘h%fwatﬂ (cad

reaction m xtmLpariithé mamf Q:bt 951911)%& Qéincﬂ@dl it WRho.atd ﬂmekutt&tmmﬂt%re
r.t. After stlrr%ng at r. reaction m xture

quenched by tie %ﬂi’i"?‘?sd‘llpldﬂ O%é‘(‘é 120? E‘é*) P‘q MePj @AYmLp and e gafongixture
renoved in VigasHigred auc{efomn XhUTBe dodutlASwad lﬂfeﬁ%f{&qtrated R grashiedse
wth water, the aqueous g ase was extracted with
compound (17.059 g, ca 74% yield) as a crude dark oil (containing ca 11 mL DMPU) that
20  was used without further purification. 84 (CD3OD) 3.89 (1H, dd, J 11.2 and J 3.1 Hz),
3.76 (1H, dt, J 11.2 and J 2.7 Hz), 3.45-3.56 (1H, m), 3.25 (1H, m), 2.89 (3H, m), 2.39
(1H, t,J 2.7 Hz), 2.25 (2H, dd, J 6.8 and J 2.7 Hz). Exchangeable proton was not

observed.,

25 INTERMEDIATE 6

tert-Butyl (3.5)-3-(prop-2-yn-1-ylY)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
30 mmol) and di-tert-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



further DCM (500 rril..) and the conbined organic fractions were
dried using an Isolu phase separator cartridge and concentrated in
vacuo to give a dark brown oil. Purification by colum chronmat ography
(Si 02, 5- ZOWEFQ?ﬁ(S?Iﬂﬁ’xanes) gave the tide conpound (8. 1%“"‘7’6‘98899%19&
colourless oil and recovered starting mat2rial (1.25 g, 15%. 5H
(CD30D) 20 3,91 (111, ni) 3.82 (Iii, d, /11.7 114 330 (1H, dd, J3.6

arid ..111.4 3.58 H dd, 2.9 and J 40- 3, 20( 214
in), 2.95 (LrﬁHaﬁcfheza@e) geyq the, "ﬂaaowurd &hep gs/59‘%(od¥<'>zfn #ﬁsrmeg'as@)(ai g yellow
dd, J6.4 and Jgf. &(HD),OD}33§((}9H1),§)75 g/@{ QOJ(ZQin),ShO(l?@ rhMEBIYIEFP' AT'% 42

VISI|VIk vi |tnethvil noreho' mntil) dissolved in .1:

nil) was addeGHTm)ér-’rq(tlgdméﬂe%z(lU”(“OZ@ (GH, 111) 33 Tidsm), 288 (118, 9827 Z),
1.93 nimol), Ne2(df ). (0,409 3,86 mml | and Pd(02:302, (0”017 0:01i
nimoll aild the reactl on m xture wae degassed under vacuum and then
purge with’nitrogen. The reteetkel mxture was then WO
20091001089PCT/ GB2008/ 0( 2194 1Nt RVBBIATE apasy foll owed by
Si 02, DCM gave the title conpound (C a yellow oil.
LCVMB (ES+) 399.0 ((M21311) +H), RT 3. 95 i nut es (I\/bt hod 5).

| NTERVEMATE 9, (VR . : ,

54Di f | uor oi nethoxy

Internmediate 8 (0 'Eﬁﬁsog;tloﬂoﬁﬁztamad:)zteaﬂ(smSgy\m7 anidndexthgkdzl)veq ui-hxhydrous THF

1, 4-di oxa e a r t ry or
P o UL LR B R S e b R p L T TR
resi due Wias dlrsmhe/mtrmnmés( 2tet ﬂirh?gﬂﬁ 30@asiingek, &.lﬂomtrtrh\eh thlﬂsiEﬂHSvasgdded
NaHCO ut| e ueou racti er racte
et o (5 Y Brs hismet B Rt oman Bt STl s oot bl Slivisg to
(N a2SH4), tivwirartedt.andercana f.a ad sit) theacasbon Midiné vab Geenchdd 18 the

a yellow oil that used

conmpound (0. 197 uant tat| ve
wi t hout fint r?é‘F“"gB of prgter dmL l@@e@ebfﬁyt mewoxmwoﬂ%wdwv@s
(Method 5)5  was dissolved in DCM and washed with water, the aqueous phase was extracted with

further DCM (500 mL) and the combined organic fractions were dried using an Isolute®
phase separator cartridge and concentrated in vacuo to give a dark brown oil. Purification
by column chromatography (SiO,, 5-20% EtOAc/hexanes) gave the title compound (8.1
g, 76%) as a colourless oil and recovered starting material (1.25 g, 15%). 3y (CD;0D)

20 3.91(1H,m), 3.82 (1H, d,J 11.7 Hz), 3.70 (1H, dd, J 3.6 and J 11.4 Hz), 3.58 (1H, dd, J
2.9 and J 13.7 Hz), 3.40-3.20 (2H, m), 2.95 (1H, m), 2.60 (1H, dd, J 9.1 and J 16.7 Hz),
2.38 (1H, dd, J 6.4 and J 16.7 Hz), 1.35 (9H, s), 0.00 (9H, s).

INTERMEDIATE 8 (METHOD I)
25
tert-Butyl (3 trimethylsilyl)-1H-indol-3-
yllmethyl}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;
30 (0409 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-



15 | NTERMED/ ATE 10 (METHOD 1Q 1' 3 S)-: O Orel hoxv) -

Hi adoi - 3- vi | hpet hyWhot phol i ne- 4- car bot hi oat ni de To a sol ution of

1,1 -thiocarbonyldiiinidazole (0.137 g, 0.77 rarnol) in TI-1F (5 20
M) was added lonvenmesedi ate 9(0.197 g, 0,70 mmol) di ssol wew/an200BidE2105
niL) and the reaction mxture was stirreggat r.t. for 18 M The
reaction m xture was concentrated in vacuo and di ssolved in MeCN (7
mL) and aqueous NH) (20%v/v, 7 |I/1L) added. The reaction m xture was
stirred at 600% EtDA(b/HekaneAffblﬁj’wed(b@lSum;g DIOMY galve thettbﬁ cbBpainid Q4612 g,tssl%a as
was concentrated in.V ve w The cr eria
was purified aﬁ'ﬁﬂﬁ‘ﬁ%i gfi&(’%c@%&wggo%(gpﬁyﬁévdﬁ ) 85 ff’@“‘ﬁsd%ﬁ’@gg s) to
give the title conpound (0.106 g, 44% as a yellowoil. LCVS (ESt)
342.0RT 2.91 m nutes (Method 5g. | NTERVEDI ATE 11 30Mdi N V(M tt:)1--;
)10, s i ncl oi e-5-car boxvl at prepared from
nmet hyl 4-3m no- 3-i odoberizoate and Internmediate 7 according to Method
| and was isol ated asayellowst|ck i

2009/ 001089 P Pifiuneraethery)-94 ' ipg-yimethyllddtindeleby col um
chi ornat ography (& QZemk: ﬁo@s@ bk hec WRMBRIES HBOR 10
((ML1311) +1-1) 4, Rl 3.58 m nut &s %1 . |NTERVEDI ATE 12 Ry oxane

3-f (39) - nor pKbmiLyam g rqap@tzmmmuq_wm simﬂ et 13. fa2thoEpeagastion mixture was

concentrated in vacuo and the crude residue was dissolved in DCM (25 mL) and washed
10 with aqueous sat. NaHCOj; solution (5 mL). The aqueous fraction was further extracted
with DCM (3 x 20 mL) and the combined organic fractions were dried (Na;SO,), filtered
and concentrated in vacuo to give the title compound (0.197 g, quantitative) as a yellow
oil that was used without further purification. LCMS (ES+) 283.0 (M+H)*, RT 2.27
minutes (Method 5).
15
INTERMEDIATE 10 (METHOD K)

(35)-3-{[ 5-(Difluoromethoxy)-1 H-indol-3-yljmethyl } morpholine-4-carbothioamide
To a solution of 1,1'-thiocarbonyldiimidazole (0.137 g, 0.77 mmol) in THF (5
20 mL) was added Intermediate 9 (0.197 g, 0.70 mmol) dissolved in THF (5 mL) and the

reaction mixture was stirred at r.t. for 18 h. The reaction mixture was concentrated in
vacuo and dissolved in MeCN (7 mL) and aqueous NH3 (20% v/v, 7 mL) added. 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

25  column chromatography (SiO,, 9:10 EtOAc/hexanes) to give the tifle compound (0.106 g,
44%) as a yellow oil. LCMS (ES+) 342.0 (M+H)", RT 2.91 minutes (Method 5).

INTERMEDIATE 11

30  Methyl 3-{[(35)-4-(tert-butox ycarbonyl)morpholin-3-ylmethyl } -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%)



The tide conpound was prepared frominternediate 11 according to
Method ...l and was isolated as a brown gum (quantitative) that was
used as a crude intermediate. LCMS (ES+) 275.0 (MrH)t, R‘Ig'%;% ut e
(Met hod 5). YRALKVESPATE u, Met h- 4() carbonlinl/ 1-i ndol e- 120081003154
car boxyl at e The tide conpound was -@7epared fromInternediate 12
according to Method K and was isolated as a yellow solid (99% after

(Esn)' 53,0 (Ul Pt SR R edSi, 1 iRy Loms

3, 1nyl | 3j bQ_{ESﬂ-m ((M-Bu)+H)", RT 3.58 minutes (Method 3).
dpyri di n-2-yl 1 nor phol i n- 3- yIInEdryl) 111-i ndol e- 5- carboxylate ma
solution of Internediate 45 (,96 g, 446 inniol) DME (10 trilL) and
DeN4 (150 inL) was added pentel | uo§QPRRMEDICES 1D, 4,68 mol) and EDC
(0.94 g, 91 25minol) and the reaction mxture was :Ained at. r,t,
for 15h, IIiPEA (1.15 g, 1.;a.92 mml ), and farther pentafinorephenol
(0,22 g, 1 20y@iis b(sm.qo.%muw"yan%tmu%aom 06l Box e € added and
Stlfl ed thr an additional . The reaction M Afage was

,washed with wat dheiple xcorarzptmi way prebm&omgmeme)dtatdl { MO(dmmtptMest and

filtered and

chr omat ogr ap h‘ggy?%ﬁ%%({ & a%&&ﬂlgﬁﬁqg%fﬁ%%% ﬂ%)?waggseea %ﬁgg{u?g{eh%edlate LC
(1.41 g, 52%(E&t) 275 OGHHYURT 230NhisuteE@4rhad), 3 (1: 4+11) 1., FI' 3 23
m nutes (JMethod 3 WO 2009/ 001089PCT/ G132008/ 002194 - 28 -

| NTERMVEDI ATE 15 343ror no- 6, 6-di neti nf 1ui peri di ne- 2, 4-di one To a
stirred suspension of Internedi at eISTERMEBIATE I®, 9 nmol ) in THE (200
was added NaH804 (2.12g. 17.7 nanol). The suspension was cooled to 0C
and NBS (12.62 g, 70.9 mmol) was added portionw se. The reaction

m xture was sMethyled {[#35){4-(aimindcabonothioyl)merpholin-3-yljmethyl}-1H-indole-5-

carboxylate
15 - The title compound was prepared from Intermediate 12 according to Method K

and was isolated as a yellow solid (99%) after purification by column chromatography
(SiO,, 0-4% MeOH/DCM). LCMS (ES+) 334.0 (M+H)", RT 2.25 minutes (Method 4).

INTERMEDIATE 14

20
Pentafluorophenyl 3-{[(35)-4-(6,6-dimethyl-4-0x0-4,5,6,7-tetrahydro[ 1.3]thiazolo[5.4-

c]pyridin-2-yl)morpholin-3-ylmethyl}-1 H-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
25 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 (SiO,, 0-6% MeOH/DCM) gave the title

30  compound (1.41 g, 52%) as a brown gum. LCMS (ES+) 607.3 (M+H)", RT 3.23 minutes
(Method 3).



5 h then DC,M (200 rol..) and water (100 nl2) were added, The aqueous
fraction was extracted with DCM (2 x 100 nlL). The conbi ned organic
fractions were washed with water (3 x 200dried (Na2s™4), filtered and
t he sol vent vavaposassed i n vacua. The 10white solid was tprdrt(mza@mn%
with WA (3 x 50 nt.), then filtered to giye the title conpound (10.3

g, 66% as a white solid. 3H (DVBO-d6) 1080 (1F1, hr. s). 7.26 OH
hr. s), 230 (211, s) for the main tautoner, LCMS (ES*') 220.0 and
222.0(1:1 ratio) (MHt, RT I .94 mmljll)(qtmpsi 3).

151 NTEEL11. 411, 1.. N43enzyl - D-serine To a stirred solution of
D-SCriFie (143 g, 140.0 rnnol) in aqueous 2M Nat: M1(70 np was added

henzal del | ydes-Sdsnds Q—dxrﬂ&hﬁ?xﬁéﬁhmé@ﬂ .dibpgartial). The reaction m xture
was 20t hen stirred at efore cooling to 5C. NaBH4 (1.5
g, 40.0 nire was g@déﬂ“%?%SPWW%I@UmdPWai(1ﬁﬁ0 iBnT®Y manolxia fsET @00 md)
of betwveers 6 and d QR T8I P a 91{1106” 'és@s%gﬁsﬁdnq{)as(fhbﬁ%[oe@’@t%namBs

m xture was allowed to stir a utes an n at
for 1 ft The (ﬁéé%gf&f?mt)maa adeépslp@mﬁnwet @h& ©activah raixfune Whestirged at 1.0 for

of NaB. 114 (18, g BN 835000 ,{e@r&érg ETREER I acBBh was

internal tenperature o |ned e lce
renoved on cophetd eith BCNa(ihx 1OQmL)an’ﬂxetChmbmdiotgamn ﬁtacmmrmasheéwltht

r,t, for 36 e t.ract ed th St 20
100 L) anq 1 asd® «288 Gy e b0 el T nE SHP @R b titdally Shdp. (e
resul t ant10nhi wietepobd vps m-mtretedvad;th ﬁPA (*x 60 nflr),dhamﬁllt&éh w gnh: thetiy confda@nd

e a whi te saiPa s i Bitilgy e Gubiagapaf SUBEIG 24 g By 513%0

3,70-3. 61 (312H, s))for tBe hfin(thikdmert LCNES (Hdzr) zzd)NIﬁRBﬁJDATEraﬂ;a’) (MM)*, RT 1.94

2009/ 001089Pa/ GUNN/Q\% E%ﬁ 29 -
f 3R) - 4- Ber r zy1PB ¥ P9%phol i ne- 3- ear boxyl i ¢ acid To a
stirred solution of Internediate 16(35 0 g, 179Mintnel) in agueous

NaCH sol ution (93 g, 200.0 nL, 232 5 ne at 0C was slow y added

chl or oacetyl chloride (24.2 g, 17. M@-ﬁarrl ol), The

reaction mxture was allowed to warmto r.t. and 5then stirred for 30
m nutes. Aquequs | OM NaCOH sol ution (45,0 nilL, 465,0 rnnol) was added
and the react}-88nzH-¥-s¢rige heated to 45C for 4 It The reaction mixture

was then cool ed t qolligfro@Btudi dHif i@ (1 PH thoWirhRol Afaued 2MR=0H (70

standi ng at 4C the product crystallised fromthe m xture and

col | ected by M Visedieshbenggiddherde (litthe, d 6:0aeB8.0 ramdl) fﬁbmremtioemlmre was
(55,2 A IG5 TRI: iyt 3 U eusgl i
d, 1 15.3 Hz) pogtionavise sach th&Hn infprnal temperature of between 6 and 10°C was maintained.
After 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 NaBHj, (1.5
g, 40.0 mmol) was added portionwise such that an internal temperature of <10°C was
25 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. 8y (DMSO-ds) 7.45-7.30 (5H, m),
30  4.04-3.91 (2H, m), 3.70-3.61 (3H, m), 3.17 (1H, t, J 5.8 Hz).

INTERMEDIATE 17




3.94-3.88 (2H, m, 3,83 (1H, d, J15.3 Hz), LCMS (ES+) 236.0 CMH ) +,

| NTERVEDI ATE 18 | S1.(38)-(4-Benzvl norpholin-3-yrnnmethanol To a
stirred solution of Internediate 17 (17.7 g, 75,3 narnol) in THE (300
m.) was addaem2o0bize30807. 3 g, 10,0 ralL, 72.0 tunriol), ThecsaiRmINW218S
then cooled to CeC and 131-13, Me3S conpl.ey_(10Min THE, 45.0 nri L,
450,0 martoi) was added slowy. The reaction m xture was heated at
reflux for 12 h and, after cooling to r.t., the excess borane 20 was
destroyed by (Skbwmdwl-ﬁidxmnofphMH-edrb(&@lncIdsié reacti on m xture was

concentrated in uo .an uI t ant was..di ssol ve
Et 0Ac (120 rfiL) S‘ﬂ%’y‘l 'ﬁim’ég’&ée%o&md‘? BA©P3 b%RFPHS‘qébQ
100 nL). The sarugam(gss 280 0indIn zw,s nirhéiNaterRC fas ble o1y alded &ﬂmmbsyIZ:MoH@é

2 x 150 m_ e conbi ned acidjc ueous fractions, were
éaa fied to) d#?& (e 26 Wobolﬁgr%mm‘éﬁﬂem? °|"V§dé‘3<‘f"?‘3%f°e‘i:f W n

Et OAc (2 % 13fen shifrellor 3omfmtsso ue&ii 10MIRROR sblua6i (43Msmese3.0vasRedvas
with brine (150 int), dried filtered and concentrated in

vacuo to gi vedfsandithq réa“é’@PrHB’éfH'if he&tsd 45°C Sorop h. gEhegeqctign mixiie wagghen
E iﬁlu' (rjedJ 28 gddllelztehﬁf I(Pérahé h&cﬁﬁb@t‘% j)l-ﬁpwfmhd el st?mé@% feord mhé'}rod\i’ct 05
3.70-3. 53 (214ystadliged ﬁsnehe mlwe amd was golliegted 135{ ﬁbra(lsm washed Wl!t&@l«?wm; and

T A T L e

(3S)-1vf dﬁphcde) B.8-12.5efIbabok), 7.38-7.25 (3, &), 27r(éljeds~ﬂiﬂsﬂéd4 §6i4u1tq (8H, m),
of | nternedi i was added
10 vt % pal | th u%ﬁg%f’uzjfgggb% f‘l%r a jf;’@ 5j n[ﬁ E%t’f%ﬁq’ﬂ?b?'e pl aned

in a Pare apparatus under 50 psi of FF.P. for 18 h. The resulting
m xture was then filtered through ] entrated in vacua to

give the title conpound (5.2 g, 9 ess oil. Ski (CDC13)
3.81-3.76 (214, m, 3.58-3.43 (314, r’r), 3.35-3.28 (11-1, in),

2,99-2.9 in L + 0 (MH)' | NTERVMEDI ATE 20 10
2-1 odo- 4]18If|][¢é%‘2£pﬁ%£ (R itderh 81sol ution of

4- (di f1 uor onet hoxyioarsekieeol§tionQf Grrerbnedlhtd BP(1717 AIEB imrh&) M THF (309 mL) was

ML vas soddaeanbon 8 DRt el i rineraftionsss FRaronellodiChe ssc
and stirred feu; NM&Soomp& éme@mpoms O, ¥S®0 Wasol A8y Rided Qowly. amd

poured into cold water and_the resultmgZ .
reaction mixture was heated at reflux for I'2 h and, after cooling to r.t., the excess borane

20  was destroyed by slow addition of MeOH at 0°C. The reaction mixture was concentrated
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 HCI (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

25 mL). The combined organic fractions were washed with brine (150 mL), dried (MgSQ,),
filtered and concentrated in vacuo to give the title compound (13.5 g, 87%) as a clear oil
that required no further purification. 8y (CDCl3) 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,

30 m), 2.20-2.15 (1H, br. s).

INTERMEDIATE 19




suspension filtered. The filtrate was concentrated in vacua to give a
dark brown oil. Purification by colum chromatography (SiC?., 10-20%
Et OAdhexanes) gave the title conpound (0.40 e, 22% as a dark brown

oi | . Ztu (DR 0d6Hd0108938 (1H, el, .1 23 Hz), 6.98- 6.94 @é4/1;32638/00ﬁ9?7
(114, t, | 74.8 Hz), 635 (114, d, .18.8 Hﬁ/b 5.20 (214, Ur, s)

20 (ES+) 286.0 (MrH)I-, Rl 3.28 ninutes (Nethod 5). Ki nF/N\/\PIATE 21
Met hyl 3- (35)-4-(tert-butoxycarhonvl)norpholin-3-yllnmethyl) -1

y172- (tri metdy Slotpholid-8-yidéRiRt 5- car boxyl at e To a tinned
solution of Intenatethate 1%1§4’4 mna) in T1-113 (30 md a
0C was added Nal | Te@ nigoggn-fgordsp 9@9fdnterwde4t¢ 18 alo%&ﬁﬁélrymolimMeOH

reaction m xt b
T B S0l oAb SRS 1 5o) RO IARR S St

m xture al | ovied Peg mramsmnsipr 50 nshefrHsfor &&ledﬂfemesul@lgrmlxmt was (hetsﬁltered

h d
B e 3 ool R ite o IO A ol Y0, s
seear at ed wamhadespioilh 3h (CREL) 1.81-3i76 (2Himn)e d. 5883 0ABH) m),f3i 15t B2 & Hamy),

c01089PCTI rdoB00 hgads - SR IVATARS (302, 10- 25%

El CAct hexari es) gave the title conpound (1.95 g, 95% as a pale

yellow oil. LCMS (ES+) 405.1 ((441 ! 80 minutes (Method
3). | NTERVEDI ATE 22 Met hyl M_WMELAM

1-rnet hv1KB- 1(38) - nor ohol i n- 3-yl i net Y11- 1/ 1-i ndol e- 5- ear hoxyl at e

To a stirred l,ut i of Internediate 21(1.95 g, 4.23 rannol) in
Me011 (15 rrli—ﬁg&éé‘ﬂi%%@-gg%}fﬁ%%l n E4-di oxane (20The reaction

m xt ur(e \Slas ;stl rr @dsoNhoMofﬁQﬂnﬂh@rohlethokﬂﬁﬁlhﬁ@(l@g]tﬂ’ﬂlﬁﬂiol)l’h MBOHJ6 mL) was
Water (10 nL

ded 0 f
was separ at eohe‘“ﬁ‘ggq 49" %&“‘&Pdﬂ‘?é“%’ﬂﬂmf"i‘%ﬂ 8? gaﬁg&iﬂé o u‘%)}KIZ\ 51‘%%8‘5":‘5? %éﬁd

extracted W tdiof¥ie. (Fheeadtombnixturbs GRANENESoW5YE BALstirfedEérl I09B. YRS €
dried (Na2304), filtered and concentrated in vacua tgﬂgl ve the title

conpound 1. g9acgon gispireyeas s09led fogids aydimpured fnse cold avatres abd tiersrslitng

12 l'\lnrei Eeg g;l ri 11%&35%5%@061&%}(&%&&&&9 conckd¥iddtin vErub 6 gl aBafkBr8%n oil.
0} | att at
Purification by column chromatography (SiO;, 10-20% EtOAc/hexanes) gave the title

compound (0.40 g, 22%) as a dark brown oil. &y (DMSO-ds) 7.38 (1H, d, J 2.7 Hz), 6.98-
6.94 (1H, m), 6.97 (1H, t, J 74.8 Hz), 6.75 (1H, d, J 8.8 Hz), 5.20 (2H, br. s). LCMS
20  (ES+)286.0 (M+H)", RT 3.28 minutes (Method 5).

INTERMEDIATE 21

Methyl 3-{[(3S5)-4-(tert-butoxycarbonyl)morpholin-3-yljmethyl }-1-methyl-2-
25  (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
30 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,SO,), filtered and concentrated in vacuo. Purification by column



Myt hyl i fff3A4:: (intiiqopgrtiortnthipy;..:1411i1.41.11:1-1111e0Pe

ear boxyl ate 20The title conpound was prepared fromInternedi ate 22
according to Method K and was isolated as a brown gum (80% after
purificati oWDPILUIEAN chr omat ogaphy (Si 02, 0-6% Med i / BEMGCB20EEN82194
(ES+) 348.2 (MtFl), RT 2.63 m nutes (Metheod 3), | NTERVED ATE 25
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solid firad wasdisEd Witut 6t purification. LCMS (ES+) 289.2 (M+H)*, RT 2.00
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INTERMEDIATE 23

Methyl 3-{[(35)-4-(aminocarbonothioyl)morpholin-3-yl]methyl }-1-methyl-1/-indole-5-

carboxylate
The title compound was prepared from Intermediate 22 according to Method K

and was isolated as a brown gum (80%) after purification by column chromatography
(8103, 0-6% MeOH/DCM). LCMS (ES+) 348.2 (M+H)", RT 2.63 minutes (Method 3).

INTERMEDIATE 24

Pentafluorophenyl 3- {[(3.5)-4-(6.6-dimethyl-4-0x0-4.5,6,7-tetrahydro[ 1,3 ]thiazolo[5.4-
c]pyridin-2-yl)morpholin-3-ylJmethyl } - 1 -methyl-1H-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;SQy), filtered and concentrated in vacuo. Purification by column chromatography
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dropwise over 15 minutes. After stirring at this temperature for 30 minutes, Intermediate

20 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 HCI (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

25  1,1'-thiocarbonyldiimidazole (5.3 g, 29.7 mmol) were added. The reaction mixturé 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 SiO2, 60-80%
EtOAc/hexanes) gave the first title compound (2.35 g, 34%) as a brown gum, LCMS

30  (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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20 fractions were dried (NayS0y), filtered and concentrated in vacuo to give the title

compound (0.135 g, 49%) as an off-white solid that was used without further purification.

LCMS (ES+) 442.2 (M+H)", RT 1.82 minutes (Method 9).

INTERMEDIATE 30

25
Pentafluorophenyl 3-{[(35)-4-(6.6-dimethyl-4-0x0-4,5.6,7-tetrahydro[ 1 ,3]thiazolo[5.4-
c]pyridin-2-yl)morpholin-3-yllmethyl}-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
30  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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column chromatography (SiO,, 15-60% EtOAc/hexanes) gave the title compound (1.60 g,
quantitative) as an off-white solid. LCMS (ES+) 427.0 (M+H)", RT 2.51 minutes
(Method 12).

15 INTERMEDIATE 32

1-Methyl-3-[(3S)-morpholin-3-ylmethyl]-1H-indole-5-carbonitrile
The title compound was prepared from Intermediate 31 according to Method J and
was isolated as a yellow oil (71%) that was used without further purification. LC, RT
20 1.45 minutes (Method 12).

INTERMEDIATE 33

(35)-3-[(5-Cyano-1-methyl-1H-indol-3-y)methylJmorpholine-4-carbothioamide

25 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

30

tert-Butyl (35)-3-{[2-(trimethylsilyl)-1H-indol-3-yljmethyl ymorpholine-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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INTERMEDIATE 36

1-Methyl-3-[(35)-morpholin-3-ylmethyl]-1H-indole
20 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
25
-3-[(1-Methyl-1H-indol-3-yl)methylJmorpholine-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).
30

INTERMEDIATE 38
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mL) was ad ed. The aqueous actlon was separated, then extracted with EtOAc (3 x 50

mL). The combined organic fractions were washed with water (2 x 20 mL), dried
(Na;S0y), filtered and concentrated in vacuo to give the title compound (2.0 g, 50%) as a
white solid that was used without further purification. LCMS (ES-) 247.1 (M-H)', RT
1.44 minutes (Method 9).

20

INTERMEDIATE 40

4-Hydroxy-3-iodobenzonitrile

To a stirred solution of Intermediate 39 (5.2 g, 20.97 mmol) in formic acid (60
25  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 title
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).
30

INTERMEDIATE 41

3-[(38)-Morpholin-3-ylmethyl}-1-benzofuran-5-carbonitrile
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reaction mixture was stirred at 60°C for 1.5 h. The reaction mixture was concentrated in

20 vacuo to give a yellow oil. Purification by column chromatography (SiO,, 1-2%
MeOH/DCM; followed by SiO;, 80-100% EtOAc¢/DCM) and freeze-drying
(MeCN/water) gave the title compound (0.019 g, 20%) as an off-white solid. 6y
(CD;OD) 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,

25 J11.8 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).

INTERMEDIATE 44

30
Methyl 3-{[(3.5)-4-(6,6-dimethyl-4-0x0-4,5,6,7-tetrahvydro[ 1.3 1thiazolo[ 5.4-clpyridin-2-
yDmorpholin-3-yllmethyl}-1H-indole-5-carboxylate




0.1:16, 7-di hniren 31thiftzolor5, 4-el oridin-4(511)-one To
Internmediate /3(0.206 g, 0.34 mmol) dissolved in DCA (5 nit) was
added piperidine (03)35 g, 0.04 nit, 0.409 nurnol) and the reaction

m xture stimw@ehomboiosot . for / h. WO 20091001089PC176' 1320Q3b06k2b914-
39 - The reaction nxture was concentratedgqi_n vacuo and the crude

resi due was purified by colum chromat ogi aphy (Si @2, 0-5%

tvl eOH DeNl). The sanple was freeze-dried (1lvleCN svater) to give the
HUde )corrpoggd((o 08Ghe Gizle 26MPouns was iepired ROWIRrErmedidte IINdSﬁldﬂbedt&te?? (1
v S),

d. 1.9 he), afcaféméiwe@a& Wa anéw&a@fedfssyrﬂiqws ldié%mef ﬁ)‘nﬁ%ahgeby
(111, d. .. 16, ol chrdindiarkgilh by, 0 boctiheBrBin 35,CTk6E) 8 1HSY, 7 0 D)
(4H, |n) 3. 36- 8 ) () and J

(211, Ny 177811(%51 J@e"saqd 14@H@)5M3 iCho, ¢1’ 8fgpe 424 EhH, SL613/1$1'(XE@),)4 07
508, 0 04+iD+ (1RTins 2865 il £0 (MNP A 1o QATEIGR AT5 AR b9%.f5 (11,
(66D|tnet03£‘5 5,12 trah

1, 31 t hi a. zo1dWsJ 43 8japdy § 4iHR. 287 GH, ik 165Ha), |218|11(H{,d,-1169HZ),137 (3H, s),
-yl i met hya- N, {

conpound was ?@:ggg g)d It?‘?%ar#?ﬁée& &Bhf\g?rg%%&gég di net Eg?sﬁl ‘tltsgg (%Jrﬂ) RT
according to eited (Mevdlodvds i sol ated as a white powder (70% after
purification by col unmm cht hmat owaphy (Sit% 0-10% Me0O1-1/DCM and
freeze-drying (h4eCN water), n (CD30D) 8.08 (111" d, f 0.9 Hz), 7.41
(111, cidl0 18.3 and 10.6 Hz), 7.24INEERVEDIATR45(111, dd, 18.5 and
11,7 1144.35 (1H, m, 4.07 (1H, an), 3.89 (11-1, d, J 11.7 Hz), 3.76-
3.54 (41-1, in), 3.42 (111, dd, J13.9 and 110.2 Hz), 3.18-3.05(711,
En), 2.82 (2HK- i[g;g)Ag(ﬁ@iﬁ&tuMostSEMhrmhl Hthpazoloph4-clpetidinkiot
observed. LGV ) s (Method 3),
TEDI ATE 48 ( NE ,_-. i3 ORIEIIU- (5 #
drirtiethyl-4-6t) 7 Iﬁt@rr@édid)M(ZJm g;thQO(rﬁQol) dibbd1@¢Win Q;40416xade (20 mL) was

-vOo6lt Q/Sf a]ddc(,d4a éorlllgt{o% of lel-fl ﬂ 8%8 %5) g,l\g1 éo mmol) in water (20 mL) and the reaction

mixture stirred at r.t. for 16 h. Further LiOH.H,O (0.10 g, 2.40mmol) in water (5 mL)

was added and the reaction mixture stirred at 50°C for 3 h. The reaction mixture was
concentrated in vacuo and the crude residue was partitioned between water (100 mL) and
DCM (200 mL). The aqueous phase was acidified to pH 1 by the addition of aqueous
20  HCI (10% v/v) and extracted with EtOAc (3 x 200 mL) and the combined organic
fractions were concentrated in vacuo to give the title compound (2.37 g, quantitative) as a
yellow solid. 84 (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,
25 J13.9andJ3.9Hz),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)

30  6.6-Dimethyl-2-[(35)-3-{[5-(piperidin-1-ylcarbonyl)-1H-indol-3-yl]methyl }morpholin-4-
yl1]-6,7-dihydro[1,3]thiazolo[5.4-c]pyridin-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.




Tit a stirred soli:lion of internediate 47 (0. i 03 0.22 mmi) in DW
(5 Ira) was added Nabl (0.019g. 60% di spersion in M, 0,48 mvl) and
the reaction mxture was stirred at rt. for 10 m nutes. Methyl iodide
(0.34 ml., VOO5®IPHALl ) was added. The $0rJactior, m xt RGE/GB08/002194
stirred at r.t. for 2 h, then quenched wijh the addition of water
(0,5 rill) and concentrated in vacao, Detkil (20 m.") and water (20
m:) were added. The organic :fraction was separated via an hid
ute(r) phase Ekgraaciivh onxtomvas icorpent88&Dr vanoentl thet cmaticiresidumores. puriﬁed by .

2000/ 001080 PSRBT, PO, T L B

((LO85 g, 78UMaEN/avateh)itd givs dieitile comnpriun@d QDBRDY, S8%03s & tvhite ﬂ&v&rl—lﬁﬁ (DMSO-

(59), 4 38, 270 PORO 94780 (Pl efbng 4y g B2 720 2t iy 1ot gt o ),

(3H, s), 3 737.80 83, (4,118.5 2ndd6L.3 H3% 4(19X1H, @), 3.98,(28; & J&D HD]3.740H, £/99.7

boos M. e 833k B Sk ia%?m@m?’“ an 3y dd e,

met hyl sil yi )mpgﬂzt)ﬂnw-lhﬂy)liemnbgm AnY}1 24 1619,sY.- LCMS (ES+) 5080(M+H) RT
10di hydro[ 1, 31t hi azol %44[ clpvridirt-4(5M one

conmpound was pPEpHMES ¢éad Pht er mediate /5 and Inter rred| ate 26
according to Method N and was isolated as a yellow solid (70% after
purification by colum chronmatogra h Si @2, 60-80% Et OActt exanes) .
portion (¥ 10 g) of this material BATEAY fi ed by col um
chromat ogr aphy (Si 02, 0-2% MeO1- 71DCV\1) to 159| ve the title conpound
(0.06 g) as avvhlte sol i d, 8F1(CO3013) 4,22-4 08(114 m, 4_02-

3.83 (2H, n),3-B(F-A3(65BDinm:thyl-A 4,26.4etgthgdrof | (4H,
- % Eéﬁgggglg e pr ot on

) > (ES i @ebt es (Met hod
4) . " The title compound was prepared from Intermediate 14 and dimethylamine

15  according to Method O and was isolated as a white powder (70%) after purification by
column chromatography (SiO,, 0-10% MeOH/DCM) and freeze-dryi_ng (MeCN/water).
oy (CD;0D) 8.08 (1H, d, J 0.9 Hz), 7.41 (1H, dd, J 8.3 and J 0.6 Hz), 7.24 (1H, s), 7.21
(1H, dd, J 8.5 and J 1.7 Hz), 4.35 (1H, m), 4.07 (1H, m), 3.89 (1H, d, J 11.7 Hz), 3.76-
3.54 (4H, m), 3.42 (1H, dd, J 13.9 and J 10.2 Hz), 3.18-3.05 (7H, m), 2.82 (2H, s), 1.38

20 (6H, s). Exchangeable protons were not observed. LCMS (ES+) 468.5 (M+H)*, RT 2.36
minutes (Method 3).

INTERMEDIATE 48 (METHOD W)

25 NN, 1-Trimethyl-3-{[(35)-4-(5,6.6-trimethyl-4-0x0-4.5,6,7-tetrahydro[ 1,3]thiazolo[5.4-

idin-2-yl)morpholin-3-yllmethyl}- | 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 o0il, 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
30  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/



20EXAMPLE kl enyt 3j 11.)5)A06.1:ciii4- 6-e ;5-413.1d z
)19, 0A tiltM"..t32s2S. VIIMOM X The title conpound watt: pronared
fromiInternediate 2.3 and beernediate s 1 25 according to Method Nand
was | sol at edv@soomoorst € solid (91% after nut-if:cation day/esidoskén2104
chromat ography 02, 0-4% M 301-1.(Delsit _f4ﬁl_l owed Ms, Siti)2" 0-2%
MeePi| fitOAe), then preparative IlIPLe Wal'iad 1%), S (0.330D) (1H, -
in), 7.86 ( dd, 8,7 and 1.6 Hz), 7%$L7..35 (11:3" na), 7,18 (111" s),
4.41431 (1 LL mey) gévekide Ad2nPolia (0195 g,(?%bi? a8 white 881id. I5Li (cDJODY 818G 1H, d,
Hz), 3.79 (3)1 ?—i‘l) 336-3, 55 (4H, |n)1, 3.44-3.36 0 %jH dd,
.113.9 and 5, O-%5), 741850 ¢85 ) 7.2 6 F diig 8.5 pndgh S blzpi7, 1841, 96458-4.27
H3.1" 1.36 (31 1314, char ¢ t Oy Was

oS TR IR 3 B R AR SO N ™

observed. E ) 469. e

2009/ 00 if 38 06802394 0 XRUPLE2-99 (FHL.35:2- 8- 2, ©. &I, isk11-39-@H,
S5etrithydw | i fHiAkt [ .

vl i ni rrpho},% n-s%- %ﬁ%&ﬁﬁtﬁi&?ﬂﬁ)ﬁﬁypﬁﬂﬁu al (g{e -agg)boxyl ic acid

To a stirred suspension of Exanple 1(1.15 g, 2,46 ninth) in

1, 4-di axane (20 nip and Me01-1 (5 a solution of

Li OH, H20 (0,21 g, 4.92 rinnol) in um.e‘r‘wz&?@mThe reaction m xture
was stirred at 60C for 16 h, then concentrated in vacuo. Water (100
inC.) and i
separated, a o to-pt oyt T qOT T of- ot —1thM-acgque ;
extract edOnm tdihydtd) Ad]thidzolo[3REr 1A din-¥(5H]oee conbi ned organic fractions
were dtied (Na230 filtered,and conceptrated in vocuo. The soli

s vashed i - EABAGNE B PRAPERTIE ROMtUGmrACE & B o edige 26
Whijt e soli ;ZI, ﬁcd&ﬁ(@?ﬂﬂygﬁoﬁﬁ z{ndkih;isdlatea ad a Velkday sgliﬁ-(@@%izif;% p?ﬂﬁcalﬁn By
and 1,5 Hz), 7 H d, J8.7 - 111, s 4, 524 | .
H, 4. 124, 02 ( ﬁf%%“%?%&%éﬁ,@ﬁe @gﬁ% %‘é‘}?’é"’tﬂsﬁ-, Agprtiop (9802) ghthiso
M, 3.64- 3. 5Qndtetial was Akthds pteifidd 8¢ célutin cﬁ%maﬁ)gﬂﬁyhgr %gibq, 13273 M&ﬁﬂﬁ)@wjﬁd
5.3 1l1a), 2.87 (1H, d, J17,0 Hz), 1S1 (111, d,J 17.0 H&J‘t 1.36 (3H,

s), 1,35 63Hge)the e toamngenb (0068 35 aiditaetls. o CBYRR) §-8¢4.08.(EEm), B2y

455, 2 (MFL 1) ™3, 833 H2mS, 5. 705198 B31, GlYE3 109 38) 1 1 B \WHB. 6 (41, m), 1.29 (3H, ), 1.28
(3H, s), 0.00 (9H, s). Exchangeable proton was not observed. LCMS (ES+) 378.2
(M+H)", RT 2.86 minutes (Method 4).

20 EXAMPLE 1

Methyl 3-{[(3.5)-4-(6,6-dimethyl-4-0x0-4,5,6,7-tetrahydro[ 1,3 Jthiazolo[ 5.4-c]pyridin-2-

yDmorpholin-3-yllmethyl}-1-methyl-1H-indole-5-carboxylate

The title compound was prepared from Intermediate 23 and Intermediate 15

25  according to Method N and was isolated as a white solid (91%) after purification by
column chromatography (SiO,, 0-4% MeOH/DCM, followed by SiO», 0-2% MeOH/
EtOAc), then preparative HPLC (Method 13). &y (CD;OD) 8.62-8.59 (1H, m), 7.86 (1H,
dd, J 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,

30 m),3.15(1H,dd, J13.9 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).



{KISH 0, i-D nethyl -4-oxo0-4,5,6"7-tetrabydrollolo[5,4Apridin2-y111-
nmor pholin-3-vijurettivi Inteci-d imctityLA; (2-tzterbe.methyl)-11TMlo
t--5 -car ex ainide The title conpound was prepared from

| nt er medi at VQ2004HHI4%- ( 2- Enet boxyet hyl ) - nmet hyl atrii ne aREOrBR0G80G2894
Met hod O and was isolated as a white soligdd (70% after purification
by col um chromat ography (S1.02, 0-6% Me0111DCM. |i (CD3013) 8,09
(111, hr. s), 7.40 (2111, d,18.4 Hz), 7,26 (111, dd, J 8.4 and 1.4
Hz), 717 (111, s), 4.42-4,32 (11-1, nEXAMBLE202 (IH, in), 3.89 (1H
d, 11.7 Hz), 3,79 (311, s), 3.74-3.25 (12H, m, 3.16 (314, s),
3.14-3,04 (H, in), 2. 81 (2H s), 1 37 (6H s) Exchaneable proton
was not obser 3ed3SHAAGR-P 1519 0 A48 !

3). 30 EXAMPLE =
N- ( Cvanor net hy 3= 11 5 0 6, r4etrahvdro[ 1, 3
]t hi azol o(%, 4- To astlrred suspensmn ofExample 1(1.15g,2. 46 mmol) in 1,4-dioxane (20 mL)

| ear boxam de HQHTE ?%t‘%#ﬁ%ﬁ ik S ol Aok bl SR

(tnet hyl arni nmL) - Tleaedction fnixtlue vy dtinehite0t@ifor a6 h,qhe:h mcémratﬁtzh 0610,

wth the add ngs of P s sol ated a
g white sol | d 3)@08 Irj)é’f‘d @%‘:@d@ b‘ﬁ“ﬁ;?é‘gél Eﬁ% W BI ?&’%?ﬁpwe‘i
E ?Ht ) 3 9 6% &oﬁ(ﬂﬂéﬂ?b?ﬁl’\@ tiylt%biagdgﬁ&og% ll‘gaéﬂeoﬁiﬂbl %enkx@a&ed’ﬁl).hHEK).?éG x 200
an , S), .
4.59 ( 111i30 d,mL 1?‘%“%1&’)“ giegaic fipefions, Wejﬁ_g“%d <H£9sadt ﬁi‘fifﬁ (95"% gqrcentzafed in
?4&1 4. ;31 g | Zléacw)Th@soﬁﬁwﬁ&JvasHéd “dtanEt@AHZ& gwe°>th%9:t&a%3&poz§zh (1.8 750‘)%)%}1
ni an

104.9 Hz), 2.8hitqpkiqd. 5$§CD3803)78 6(4:41&1 dw IQZBQ 8@é£ﬂ dghy J Sé?éﬁdrﬂéé)lﬂéG
t | t
?R/gt ﬁgdwg)s non(ltqnﬂgbﬁﬁgl'gg‘é) 7! 1'3'5(51{(4531%2 2?2((9%?(? (dl\’j;g;?-h (02 (gjliyﬂa@% 91 8L 857 11.7
i Ti rkdo- 3-yl IH@@@V?%&)}H&@%@ (ZH m), 3.64-3.50 (2H, m),344 4(1H m), 3.16 (1H, dd,
di
6. 6- di r nejiyt 7 B3 dz i ?Xﬁ&?@fﬁ('li{' a ﬁ%néaiégt?gﬂydl iy %@Q@I Me s

title conpound was prepared from I'nt'er 4’ and az

hydrochl ori de(3Hce)01ftmhﬁgg€abld\m‘m¢odW9re(nm observied bAMISt(EST) @)?5 2(M+H)", RT 2.57
equi val ents 0%1&43'(:7% was isolated as a white solid (55% after
purification by col'um chromat ogr aphy

EXAMPLE 3
20
3-{[(35)-4-(6.6-Dimethyl-4-0x0-4,5,6,7-tetrahydro[ 1,3]thiazolo[ 5.4-c]lpyridin-2-vy])-
morpholin-3-yllmethyl}-N.1-dimethyl-N-(2-methoxvethyl)-1H-indole-5-carboxamide

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

25  purification by column chromatography (SiO3, 0-6% MeOH/DCM). &y (CD30D) 8.09
(1H, br. s), 7.40 (1H, d, J 8.4 Hz), 7.26 (1H, dd, / 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).

30

EXAMPLE 4



20 002, 0-6% MeOH/ DCVM. 814 (CD3OD) 8.19 (IH, d, J1.0 11z), 7.50 (1H,
dd, J 8.6 and 1,6 Hz), 7.40 (111, d, J 8.6 Hz), 7.18 (1H, s),
4.53-4.45 (211, m, 4.36428 (1H, m, 4.29- 4.18 (211, in). 4.11-4.01
(1R 0, 3\86xddhesd, I 11,8 He), 3.79 (314, s), 3. 74-sbrRdnddihackios
m, 3,39 (IH dd, J13.9 and 10.2 Hz), 3.18 (I'H, dd, J13.9 and 4.

Hz), 2.84 (211, s), 2.44- 2,35 (211, in). 138(311 s), 137(311
s). Exchangeabl e proton was not observed. LCM5S 25 (ES+) 494. 3

(Mrl1)+, RT 2 iaf016[5.4-

30yOnor pholi nSiBYNARwEiUR rindole-5-carboxamide
dol e- s- car boxami derhe title cor;la_}itﬁmy'viak Eregé}gipﬁHﬁ%t‘éﬂﬁea@Jt@?@émﬂe&@mmmo)

| nt er medi at e 24 and di ner hyl am ne 0% viv Iin water) according t

Method O (in wwm]&mdr@dﬂomWemédg&Mathaﬁpc(@ntbéhq afditiopof 1.3eqeivalents of

?golsglo;: “ I\A%nzgg’g: ﬂ%@ﬁ%@?@%@g’gﬁg% ‘%3&9’2 ot 9@%%8%4&@% 1.0

Hz), 7.41 (11idyordatogaphyH8iQs, 9% NePEH/IHeM).. 3n B0 E.17 (B y 0.9 Hz), 74/4

7.18(1117? 1 o

17 rey, o) AR LG Tl et bt i B b g R,

10.1 Hz), 3. 1415(61Il-l dh!17$Hz),3412LB)(ma 0),M4.11-49] (12,80, 3.28(115 )1, J 1B7 Hz),

(o) o B IR BIPRPLE NS A aaS) Vs 259 BT 2 M Y, 310 BRad! T3 0 ana

011S)-4, 18 . "49 tHIzD,IiE&l H98; 9; DXNBH, 5), 6.38 (3Hts).aEkohdngehble pidton was not observed.

L 220, oL SR AR P RS ATS )

I nternedi ate 28 (dissolved in MeOH) according to Method fend was
isolated as a white solid (44% after_purification by colum

cl wor nat ogaphy (S102, 60- 100% Et OAci h%gé%%—a g (0010D) 8,59 (1H,
d, J 1.4 Hz), 7.93 (1H dd, 187and17Hz)769(1H 3)744(1
H, dd, 87and04Hz) _
3.89 (31-1 390 (O aghonyh)-1-rgethy prifolig-A
(1H in), 3.086bhbth 116dz-diﬂ idi é&e d, 317,0 Hz),
2.70 (lit d, j S). Exchangeable
proton was not obskey comdmspyepasefryn(lmwquzqtp24md ef@ngi nut es

( Met hod 9). chﬁﬁdéaccordmg to Method O I(w1th the addition of 1.2 equivalents of DIPEA&
fj(33:1-4-(6,6-D nethyl-4-0zo-4d,6,7-letral | ydnt 1. 31t hi azol oi 5, 4- ci ki

ci di n- 2- and was isolated as a white solid (65%) after purification by column chromatography

vi)morpligy i %?ozvbswﬁfem/bc Nad (¢ n@ﬁ'gﬂg ﬁ]ﬁoﬂggﬁ&ﬁrd@a(m?&&,?ﬁsrag%

The title co und was pre ar ternedrate
di net hyl am nel 6111@%7\»410\01{;11,\0@1;63?1;), 3 1B (1HL)s),acBot db (A}, o), AMBO-HAEE (O amy 4.29-

bur 11 cat i on By G i Lot AR ARy T T RGBT «Beiyss cntm

(CD30D) 8. 16 IINaH, dd,.Bl3J9 ﬁldH;!))?,Hz?) 760 (BH,dds) ]3.9 abdi4 0 Hd), 28402H38, 544-

d 0.4 /4 /. 8.5 and. 1.7 Hz). .4 55-4. 45 (|
4ol (1/%359’ %P( bbéj%ﬁ’ R z‘)’i?,(ﬁlr‘] Si1EécﬁﬁE%éabéP?‘g?‘é.W%%‘C‘gfg?e“frerﬁ]g LCMS
3. 59- 3. 4951 14ESH) 4943 M+B)+314T(23591mnuuaa (M@h@d3)3,00 (7H, rn), 2.81

30(1H, d, 3 16.9 Hz), 2,75 (1H, d, 3 16.9 Hz), 1.37 (3H, s), 1.35
(314, a). Exchangeabl e '

EXAMPLE 6

3-{[(35)-4-(6,6-Dimethyl-4-o0x0-4,5,6,7-tetrahydro[ 1,3 |thiazolo[ 5.4-c|pyridin-2-
30  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). &y (CD;0D)



proton was not observed. |,CV5 (ES+) 469.1 (1/1+11)1-, RT 1.95

m nutes (Method 9), RT 1.50 m nutes (Method 10). WO

2009/ 041089PC"'17GB 2008/ 002194 - 44 - EXAMPLE 9 24138-3-. 5 Azcticli
-b3 1 WO 2009/001089 PCT/GB2008/002194
dlinclllyl-617-di hydrol 1, 311. 1l i azolol 5,-43elnyri di n- 4(511) - ene

The title conmpound was prepared fromlInternediate 30 and azeti di ne
hydr ochl oride (40% v/v in water, 3 nL) according to Method O (with

t he additi on 847 AH2d.ebiud Ha), értl {11d5d, DIBPEAY), aRd (Masldj 585 andll6ddz) 7. Whilte

08 AR M SR L 525

MeOHI E10AC) . (@B3GDB.3.(2H, ddB3713.9¢chknd 0.1 H), Hz)4, (61, 7 s), 112:3.02)(1 H7n. 2. {042,

tid, 18.6 JO Hz 7.53.(114, d, J8.6 Hz), - i),
4.36-4.28 (2ﬁiq?3n7)](?ﬁn§)1)§'?‘ﬁ??"8§?"‘k Protpyas Aot e?dlffb"g,g <€5+ﬁ$é%3+,fﬂ,
3, 77- 3, 54 5( 4RT 2.6 midut&AMedibdB). i n), 3.12 (111, cid, J14,0 and 5.4 HA
2.85 (1H, d, 1 16.8 Hz), 2.79 (1H, d, 116.8 Hz), 2.44-2.35 (21-1, m
1.37 (3H, s), 1,35 (311, a). Exchangeabl e proton was not observed,
TAWS (ES+) 481.1 (MtH)+, RT 1.89 mi nugesMiyathod 9). 15 AWPLE | Q
3-11(15)-4-(6,6;Dirticitiyl-4-oxii-456trativdm 19381t hi azoloi5
4-rtivridin-2- vya norphotin-3-yllurietlivl} -1-nmethyl- 1H i ndol

e- 5- car boni t rvidiy1207(s) i dsl6ediGempPAL g -Wa% PlcaRRESt 1 [3@1Rb18Lses-FRdiahe.-
15 and internedi ate 33 according to Method N and was 1solated as a
white sollild (Beegohofingdrylngthy! 5 a®hr omat ogr aphy (Si 02,
0- 10% MeO1- 1/ MAcl ; ' ; :

(Di vI SO d6) 8. 45 ngHggbg .é‘%?%@(@?? ﬁ%ﬁ,lmgaéeg'&%?hg%?ﬂ%f"aﬂgﬁg)
1.3 Hz), 7, 43cgaqlingyo MpthgdJandwesiisalated pya whitogplid (2476) after pumfjcation by

3. 60- 3, 45( a1 £y chiortoblfly (Slop, ob-flhok SigDhlges): & oy 850 i 0.0
1.4 Hz), 7.93 (1H, dd, J 8.7 and 1.7 Hz), 7.69 (1H, s), 7.44 (1H, dd, J 8.7 and 0.4 Hz),
15  4.55-4.39 (1H, m), 4.05-3.94 (1H, m), 3.89 (3H, s), 3.82 (1H, d, J 11.9 Hz), 3.70-3.40
(4H, m), 3.35-3.24 (1H, m), 3.08 (1H, dd, J 14.1 and 5.8 Hz), 2.77 (1H, d, J 17.0 Hz),
2.70 (1H, d, J 17.0 Hz), 1.28 (3H, s), 1.25 (3H, s). Exchangeable proton was not
observed. LCMS (ES+) 456.1 (M+H)", RT 2.68 minutes (Method 9).

20 EXAMPLE 8

3-{[(35)-4-(6.6-Dimethyl-4-0x0-4.5.6.7-tetrahydro[ 1,31thiazolo[5.4-c]pyridin-2-
yl)morpholin-3-ylimethyl}-N.N-dimethyl-1-benzofuran-5-carboxamide

The title compound was prepared from Intermediate 30 and dimethylamine (40%

25  v/vin water, 3 mL) according to Method O and was isolated as a white solid (33% from
Intermediate 29) after purification by column chromatography (SiO,, 0-4% MeOH/
DCM). &y (CD;OD) 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, J 11.9
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

30 (1H,d,J16.9 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).



11.8 Hz), 2.77 (2H, a), 1.26 (61-1, s). LClvlS (ES+) 436.2 (341+H),
Rl 2.37 mnutes (Method 12). EXAMPI 1 30 WO

2001001089PCPG112008/ 002194 - 45,.. The title conmpound was prepared
from | nt er n®dd 2008001@%and | nt ernedi ate 37 accordi ng to AlRsThoRkodiaevd194
was isolated as a white solid (399 aftengpurification by
preparative. HPLC (Method 13), iliii(DMSO-dE)7 .77 (3H, d, 38.8 Hz),
7.39 (1H, d, 8.1 Hz), 7.32 (1K, s), 720 (1H, s), 7.23-7,10 XK m,
7.06 (1}1, s), 4.06-3.99 (1H m, 4JOEXABIEFE ¢! 1d, in), 3.72 (311,
s), 3,70-3.60 (IF!', in), 3.56-3.54(211, in), 3.49-3.47(111, in),
3.33-3,31 (211, m, 2,85 (111, dd, J 13,8 and 4,0 Hz), 2.73 (2H, d, d
3,2 Hz), 1.2@- I((ﬁﬁ)Br{IQ)(Azétﬁhd/lSkﬁﬁﬁ;'ﬁl A%H&ﬁggwm et n2or b LAy 8556

(Method 12). Kk
24(35)-3-(1-B ane 6. 6- di t net hyl - X7di

hydr of 1, 33 hi azol q#5 uﬁe sé,fgawh&lmla@px%éad from 1mermdm§30 drid@etii@hdit | on of
Interrredlate 38 (0, mon 1n | ,4-dioxane inl,) was added a

sol ution of hy@mcuﬁvm@%«/ W Vet d mldegtoedipgtogethed 01‘”@3 therasiditionpf 1.2
water (2 15Thguf &Rt bPBIFEAHA G/aVBSlafiak b %tégolggis%%nmkmé 1&%&243 fler

m ) was added.” The organic fraction was separ at washed w t

(3 x 5 nlL), dwmrigeptionbySalpmn ohrqmaéthaﬁ%noc&ééM%MMnfoug@g@by 8i0,, 0-
Purificat
p;”elpalr g?l i/gnl-%{% f kgﬁ@@!ﬂlggzﬁ gav th%e(ﬁ?;?%el %g%ﬁzméf 050 8@32’%8'6

as a whi tl® senild,” B TEDRIRY, 78.622), 9B us{sﬂ,n)),436-538¢2H¢m),§)1,54.02(lH,

7.51-7,50 (1 X | f\! , 0+

(111, ', .08 a@%sﬂi@?I.Yz%sa?&oé-i’f‘*w%i%ff’ U, B fa Gl .

3.42-3.36 ( 1|~I|iz); 535 (181, 03/ &.98Bz|, ZHY (11 4, J 18.88¥2) 2. 8622 (A, mn).37 BHLE), 1.35

(O LrhL) MG, EREEhecBRrdibl Whs not!SBscved” LEMMIEERS, WBES 0091k 1150

| f(351- 446, 6-ninutet (ddhdd Yx0- 4, 5, 6, 7- let rahydroasl i t hi azol pf 5, 4-cl ovri

di n-2- vflinorpholin-3-yilneihyij -Ibeofuran-5-carbonitriie The

title conlgound was prepared fromlntersnediate 15 and I nternedi aw 42
EXAMPLE 10

3-{[(35)-4-(6,6-Dimethyl-4-0x0-4.,5.6,7-tetrahydro[ 1,3 ]thiazolo[ 5.4-c]pyridin-2-
yl)morpholin-3-ylimethyl}-1-methyl-1H-indole-5-carbonitrile

20 The title compound was prepared from Intermediate 15 and Intermediate 33
according to Method N and was isolated as a white solid (38%) after purification by
column chromatography (SiO;, 0-10% MeOH/EtOAc), followed by preparative HPLC
(Method 13). 8y (DMSO-dg) 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),

25 3.74(1H, d,J 11.9 Hz), 3.60-3.45 (4H, m), 3.32-3.24 (1H, m), 2.93 (1H, dd, / 14.1 and
11.8 Hz), 2.77 (2H, s), 1.26 (6H, 5). LCMS (ES+) 436.2 (M+H)", RT 2.37 minutes
(Method 12).

EXAMPLE 11
30
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-methyl-1H-indole




according to Method Nand was isolated as a white solid (15% after
purification by 30preparative HPLC (Method 13). 81 (CDCl3) 8.65 (114,
a), 7,66-7.55(311, in), 5.27 At s), 4.52-4.40d, J10.6 Hz),
4.11-4.08: ( MQzo00g0Q008P1. 3 Hz), 3,90-3.50(414, m, 3.43-3,BU/GRAL$/00L)4
3.02 (2H, s), 3.00-2.90(111, d, J13.7 Hz)45..44 (6H, s). LaviS (ES+)
423.3 (MtH)+, RT 2,32 m nutes (Method 12). - 46 - |. A compound of
formula (1), or a pharmaceutically acceptable salt or solvate
thereof: (1) wherBienitlRtdmpepd ese pteparky Gomgesrrmedidy { Haral kBimedind 37

10R12 represents .hydr n,.pr .C. .5 alkyl, .Cl.4. C3.. ,

oyl oal Kyl - caearegpds BN 1Piad i Sed i s S g Boeoaton by

Ee: er ocyc: (()zél) mlfa,ratﬁ?s HPIJOB(V\Mf Jaelyich.od] NSO TRTT (19, d, s lf-]{zparjﬁl (181, d,J 8.1
eteroary n [ i 0

ubst |t ed byona? AL 720 bt ALAE T Rato el WDerdn et ewetio-

hal ogen, cyam.gn(i, &), TKOEEH, §), 8g0anezt(ng, ), 36t ox@eH, &3, $4858 KOXYH, m),

di f1 uor onet ho X tritluaronethoxy, 15ary|-ox¥§ G .6 alkylthio, G.6

al kyl sul phonyl-33-3ri (251 105285 Qegied i 5B sddf 0 ad 212/PH A Heh 1626 GH, ).

al kyl car bonyl poMRQES€)2418 M4ONT 2 B9 Th &l Ti.ti O C .6

al kyi sui phonyl arai no, fornyl, z, al kyl cartx3nyl, earboxy, C2.6

al koxycar bonyl, am nocarbortyl, Cl.6 al kyl am nocar bonyl

di (G . 6)ai kyl arni nocar bonyl, ar gknOipPRE HED'

al kyl ar ni nosul phonyl and di (C34)al'Kyl arni nosu yI'; or 20R11 and

R32, whenl®aken together with the carbon atomto which they are both

at tached, |1 SRS ASEN. (OB ofikel 93lokothy fifortHif-4'A1 B1eQfMERORE 1Y

represents oxy :

dihydro[1,3]thiazolo[5.4-c]pyridin-4(5H)-one

To a stirred solution of Intermediate 38 (0.25 g, 0.53 mmol) in 1,4-dioxane (4 mL)

was added a solution of lithium hydroxide monohydrate (0.047 g, 1.11 mmol) in water (2

15 mL). The reaction mixture was stirred at 60°C for 2 h. EtOAc (20 mL) was added. The
organic fraction was separated, washed with water (3 x 5 mL), dried (MgSOy), filtered
and concentrated in vacuo. Purification by column chromatography (SiOs, EtOAc),
followed by preparative HPLC (Method 13), gave the title compound (0.050 g, 24%) as a
white solid. 3y (CDCl3) 7.92-7.90 (1H, m), 7.56 (1H, s), 7.51-7.50 (1H, m), 7.36-7.30

20  (2H, m), 5.17 (1H, s), 4.30-4.28 (1H, m), 4.09-4.07 (1H, m), 3.90-3.87 (1H, m), 3.74-3.57
(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

25

6.6-Dimethyl-4-0x0-4.5.6.7-tetrahydro[ 1,31thiazolo[5.4-¢

vl)morphblin—3-yl]rﬂethvl}-l-benzoﬁlran-S-car_ani_tljiE
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
30  preparative HPLC (Method 13). 84 (CDCl;) 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).



V represents carbon or nitrogen; Wrepresents carbon or nitrogen;
25R21 represents hydrogen, hal ogen, Cyal 3Q nitro, Cl. aikyl,
hydr oxy( Ck4al kyl , trifl oorornethyl, ay(CB)au yl, oxazol |l nyl,
triazolyl, hydroxy, CLl.6 alkoxy, dilluonraethoxy, trifluoromethoxy,
C-3.7 Cyd CGal kOXy, C3.7 cycl oal kyl (C1. 6) al koxy,
mor phol i ny1(Cl ., @uahioxy, aryloxy, aryl (Cl4)al koxy, C/..6 alkylthio,
Cl-6 al kytsul phirtyl, aryl sol phinyl, aryl sul phortyl, CE. 6
al kyl sni phonyl ozy, an-kin, azendinyl, norpholinyl, C2.6
al kyl ear bonyl arnt ho, €2a -c&nfédﬁ}d o€ kReIR Y, 3k BipRRABEdIMEally Gdbeftable salt or solvate
alkoxyearbonylanqgg,_Re2"6, at koxycarbertyli RCl 4al kyl 1 am no, Cl.6
alky18914)11011Yi ?WiClO, C2-6 al kyl earbonyl, C2-5 al kyl ear bonyl
oxi rne, C24, al kyl earbonyl O-(tnethyljoxirne,
trifluerornethyl carbonyl, carboxy, C2-6 f1li koxyairbonyl,
arni nocazbonyl, Cw, allcyl arni nocarbonyl, (hydroxy(C) - inocarbonyl,
fdi (Qdal kylar ni no( Cl4al kyl | at r ai noBgar I di ( al ltyl -
am nocar bonyl, [(Cl_6)al kyl][eyang(C F rt 31 nocar bonyl ,

carvon

[(Ct.6)al kyl ][ hydroxy(C3.6)- 1 0& :
yl'] am no/carbon yl, (di (C
7

4al Kyl

[ (TC: E4al koxy(C .t.)a lkyll [(C 1
l4al k yl- araino(Cl.6)al kyll[(C .)al kyll am nocashonyl , C3..
cycl oal kyi (G ) al kyl anti nocar bonyl, aryl (Cl.6)al k no B(zraryl ,
bot er oaryl am nocar bonyl, heteroaryl (C4al kt ylam xfec \r b vl ,
azetidinyi carbonyl, hydroxyazeticlirtylcarbonyl, ™. W
anmbr boazet i dbayl earbenyl, C7.6 al koxyearbonyl ami neazeti di nfWtar honyl ,
pyrrolidinyl earbonyl, (C4)al kylnmerrolitlinyl- 15carbonyl, (21.5
ai koxy(C14) al kyl py3Toli di nylear honyl, di(C 0
. 6) al ky3at ni nopytrelidinyl- carbonyl, thhizolidinylcarhonyl"
oxot hi azol i di nyl eashonyl, Operi di nyl carbenyl, (Cl4-
al kyl pi perazi nyl gg&bgny! ., onorphol i nyl earbonyl, C .k allyisul phonyl,
Cl. 6 al kyl sul pl tonyl ngt hy) or di (CL.6)al kyl am nosul phonyl ; and Rz24
represents hydrogen, hareogemts ioidrogen el kigsekyband
di (C1) al kyl agpnocar bagswy n i it

i) q{t lfepreQ%nrt]sel}ydlrfogelﬁ%?' C?ﬁ ﬂlﬁ@zﬁyﬁ a\éﬁkgg,l (23* f&’%}{;aqul,%gq

adj acent carbon atons, toge presen
di f1 nor onet hyl er 8XrEXNC oH1LREY, wrale edadinl.<CiGihe@ragligalkyl, Cs.r hetetdgcloalkyl-

h | oal kyl ' ; i
Senti . et ) o GRHRE e ShldaR BN DS, A SEURG! EOhE T be optignally

azendi nyl, tetral kycifofuranyl, ( >
i ndol i nyl, thi az®Ptdnted by oreton mpag oibitidnansl indeperdentiystteotsy ramyialogen, cyano, nitro,

thrernanyl, pipegj digAylif - dr ' ' :
,2,3,4-1:elral tydlr*%{i lg%el’éﬁi %"éﬁ";’i’ﬁ’ %&%@Qgﬁénaﬁﬁ#&’%hﬁdw&lethoxy’ ihucromiethoxy,

1, 2, 3, 4- t et r Ehy d¥BghY. fox alkylgti| C s hbylephoyet, aminvy C)+ dktloniphali{Chylalkylamino,

benzoxazi nyl andgfhj ' ; - he ~he 0
referred to abos(é2t {)Hé%dgaﬂ%g g‘%%ng%bﬁ%%y?aﬂeoy l,ambt“g’f tclzéo%lgil%%hyl%ﬂl& fBrmyl,

di benzofttryl, tHisdipicartisaylzearbrixg s alkoxycarbonyl, aminocarbonyl, Ci.¢ alkylamino-
pyrrolyl, pyrrol of,3, ?'lkh' ri : I L pY&I di :
0 {: SIE%.I]é%y mon{a}‘d’olf)ﬂa%igii)%?ghg%ﬁ,a (; I >lllfir,)'zlmmosulphonyl and

pyrazol yl, pyrazol o ' i di nyl,

benzoxazol yl , i s@&@]ayqyl,anmsdmwi/;,or benzet hi azol yl, isothiazolyi,

i m dazoly, bgpzim dazol ylir't WG g{ IMARNo! , .

| 1 AE32C0 4. B b] pyr i o R pieh B4 ‘%,g%‘i‘%@y“r‘%‘?%% rajqm to which they are both
i m dazo[ 1, 2- abyraiz¢hed) represeadtarxotlpialkyldr Cadhagrotyeloalkyhi t t zol yl |

benzotriazelyl, tetr qﬁzrgﬂ,rggems oxygen or N-R;
V represents carbon or nitrogen;
W represents carbon or nitrogen;
25 R? represents hydrogen, halogen, cyano, nitro, Cy alkyl, hydroxy(C,.)alkyl,
trifluoromethyl, aryl(C,.)alkyl, oxazolinyl, triazolyl, hydroxy, C,.¢ alkoxy,



pyridi.nyl, quinolinyl,pyridazinyt, cinnoliny, pyrimdiriyi,

pyrazi nyl, qui noxal byl and chrornenyl. 2. A conpound as
claimed in claiml wherein R' represents G.. 6 alkyl. 3. A
conpound as clained in claiml or claim?2 vvhgrrep esents Cl.6 al kyl.
4. A conpound as clained in any one of the preceding clains wherein T

represents 10 N Ialﬂuorometh \/ 5nﬂ&r&ﬂém9<9r@3 %?chzllﬁdx?E@; ] d?cl@ﬂll(?@ﬂ%)a@ltox&r he

precedi ng cl ai ns wher is carbon. A _conmpound "as cl ai ned

any one of the p {} QrBHeBS aW]fé‘b’e‘Fﬁl((\?v6P"ék°é3ézr%c§ﬁlkylthl° Ci-6 ajkylsplphinyl,
conpound as cl ai rmalsulpnl@nmmq,ha{yl td]%aﬂt&l@@lFl‘iHn@Bx?'aﬁhr[HS MBSl PhoffR8linyl, C, .4
represents hydro yan, carbox koxycar on}/

di (Cl4al kyl a3ni r %ﬁ(g}cséﬂw amino, C.¢ a lcarbonylammomethyl C,.¢ alkoxycarbonylamino,

20[ (C14al kyl | ISCyQ(OzgfaﬁEoﬂﬁh}bMﬁﬂlﬁ(fﬂlﬂfalk?l@&ﬁQ& Y5 alkylsulphonylamino, C;.¢ alkylcarbonyl,
Re, 4alkoxy( G 4al allcYU- aunirtaocarhbonyt or

azet i di nyl car bon 26 alk llc‘grg’oonyég’znﬂe donpbuivertaryl & @}eﬂ’é@°¥‘ﬁlea‘?‘n‘§lu?fﬁ@e@f’lc%fh@yl

precedbg cl ai s whe68i, T,. EQ]@OX&&@E&§E%§)O&)‘§%99€?6 a12ﬁammocarbon91 [}A'droxy(cm)

Fepresent 5" met hymoaminocbogyl (e BuREnAC el Haanpraespdh G Outio

sel ected from t hamimtdrbmiyngC, @pnchuﬂcy&o(d.[ﬁxaﬁc%arﬁﬁo&r&nyl [(Ci6)alkyl d;hydroxy(c, 6)-

V1> or phot ey ERRRGHbor R artes o R Hago i B A et
. 3- amino(C,¢)alkyl][(C, 6)alky1]ammocarbonyl Cs.7 cycloalkyl(C1.¢)alkylaminocarbonyl,

3S)-4-(6, 6-d 1- X0-4,5 7-t et al d 131th lo[5,4-clp
|[ E1| n) 2- ,(Anl or plhoIaTyRY:Bﬁ)éﬂ ﬁ’ﬂfnﬂ%bofyl H‘i’tg‘f’% o P‘?}Yh(lj‘ﬁileg’zag' ﬂall%%vlm%

acid; - 49 -  3-carbonyl, azetidinylcarbonyl, hydroxyazetldlnylcarbonyl ammoazctldm{lcarbonyl Cas
§/I[’ I( gtS I) n42( 5 1? di t &gﬁg%%ﬁé@%?%ﬁﬁ&%r&gy ' gy%ﬂdmgrlcarglrgy?l 8alﬁy pyrrohdmyl-
-N, I -di rnet hyi- 1tarbéryt, 05k kikeoxNCi dpaldipytibliBinfi &beryh daay. L)Xlkylaﬂiirﬁp olidin
N (cyanonet!liyl)-3- | - ter %"dro I

, 31t hi azol o[ 5, 4- %Wf*éfm %WP#@WP%YE 8%%&%@113% cgquﬂ lweqw‘rny oyl (Cio)
-di net hyl - | i ndelkgipiperaciaylbakaiyi, deipioRdfl&adondt, ([ Bxflaagiondl, Ti s alkylsulphonyl-

- 1-yl earbony1) - 1methyf or dl(gl 6)lﬂiél'1a1|mrxllosoullphonﬁr nethyl)

R represents hydrogen, halogen, C,.¢ alkoxy or di(C).¢)alkylaminocarbonyl; or

20 R and R?*, when situated on adjacent carbon atoms, together represent

methylenedioxy or difluoromethylenedioxy; and
R?’ represents Cj.¢ alkyl;
the heterocycloalkyl groups referred to above being selected from azetidinyl,
tetrahydrofuranyl, dihydrobenzofuranyl, pyrrolidinyl, indolinyl, thiazolidinyl,

25  imidazolidinyl, tetrahydropyranyl, chromanyl, piperidinyl, 1,2,3,4-tetrahydroquinolinyl,
1,2,3,4-tetrahydroisoquinolinyl, piperazinyl, 1,2,3,4-tetrahydroquinoxalinyl,
homopiperazinyl, morpholinyl, benzoxazinyl and thiomorpholinyl; and

the heteroaryl groups referred to above being selected from furyl, benzofuryl,
dibenzofuryl, thienyl, benzothienyl, pyrrolyl, indolyl, pyrrolo[2,3-b]pyridinyl, pyrrolo[3,2-

30  c]pyridinyl, pyrazolyl, pyrazolo[1,5-a]pyridinyl, indazolyl, oxazolyl, benzoxazolyl,
isoxazolyl, thiazolyl, benzothiazolyl, isothiazolyl, imidazolyl, benzimidazolyl,
imidazo[1,2-a]pyridinyl, imidazo[4,5-b]pyridinyl, imidazo[1,2-a]pyrimidinyl,
imidazo[1,2-a]pyrazinyl, oxadiazolyl, thiadiazolyl, triazolyl, benzotriazolyl, tetrazolyl,



m et hyl-6,7-d ihydro[1,3] thiazo | o[5,4-c]pyri d in-4(510-one; 3-

[ (35)-4-(6, 6-di met hyl - 4-oxo0-4,5,6, 7-tetrahydro[ 1, 3]thiazol e[5, 4-c] py
idin-2- yl)norpholin-3-yllrrtethyri-NN, 1-trinethyl -

Thi ndol e-S-carbos a m d nmethyl 3- {. 648

(3S)-4-(6,6-clinmethyl -4-o0xo0-4,5,6,7-tetrahydro[1,3 ithiazolo ICyl)rn
rphol ri-3-ylini M adidotihvi- Jur = Qur 3 :
{[(35)-4- (6, 6- di r‘r)eyfl&gﬂfﬁdﬁo%%l’- ﬁ‘?‘@?‘%}’%’t’g’?@%h dr%%?{r?’i’taptﬁﬁ ’é‘é"?r%’[%f%.maésy
d n-2 - yl)trior Iﬂﬁww%msl- fl hremEnWe1) - N, N- di r net hyl -

- benzof uran- 5- car boxam cle.; 2-[(35)-3-

([5- (azetidin-1-ylcarbonyl)-1-benzofura.n-3-ylinethyl)norpholin-4-.01
-6,6- el in] eth -6, 72-dAiCAferuRg aj clpimeg jnglaimd] wiesein R |rppresentp Cag 81kgl- on
e; 153- if 5
(35)-4-(6,6-dirriethyl-4-oxo-4,5,6,7-tettallydro[1,3]thiazpl o[ 5, 4-dm
di n-2- yOrnor phol i n- 32yAcAPPRIRE p4 §laimed inglaippyd] ar claim 2 wherein R represents Ci.6
i i 4ndol e-5-earl yaniyt.zi le; 3- {
R3S)-4-(6,6-dinmetityl-4-oxo-4,5,6,7-tetrahydro[ 1, 31t hi azol o[ 5, 4- ci ppr
idin-2- yl)rri orpholin-3-yljrnethyll- I -nciethyl-11/-indole;

24(35) - 34 | -benzof ur an4cyhpihind dmRERH zﬁ’%'oﬂe Optikd e BN Wilerbin Trepresents
20d|hydro[l,%bthkfzglo[5,4-c]pyr|d|n-4(5/ -one; and 3-

([(3,5)-4-(6, -d"ﬁethyl-4-oxo-4,5,6,7-tettabydror|,3janazo|o[5,4-cip
yridin-2- yl)norphol "in-3-yljrnethyl| 4-benzof oran-S-carbonitrlle. A
phar maceutical conposition conprising a conpound of fornula (1) as .
25defined in clai m or”-a*5HEPRYRE 8Lt EAS (nAnY epeptthpPrece ieclagas Wheseip i is
thereof; in assoeiBéi 0 With a pharnmaceutically acceptable airier.

12. A compound of fonnula (1) as defined in claiml, or a

phar maceuhcal |y acceptable sail or solvatc thereof; for use in
therapy. 30 15 136, Acenpmadpdcigined af Xy bae btkhe cddfizicn@ss WherGh 30
1, or a pharmaceutjcally acceptable salt or solvate thereof, for use
in the treatnentcﬂhﬂ¥or prevention of a disorder fin which the

adm ni stration of a selective MK inhibitor is indicated. 14.

"Il'e use of a conpound of formula (I) as defined in claiml, or a .
phaer nacent i cany acceptaBPBPEas s gpimsdmagy eng pdheprcedigClajmgwherein R

manuf acture of ardpedidam@iiged, @yarbh@rtidkat,MRMox ARMAY, BIEY RN Qb8
i nfl ammat ory, an 0|nnﬁge, cardiovascul ar, Sneurodegetterative
Aol B&i‘é)a yIllg

nmetabolic, o BapCepelkylapipogsBen Hal (i-02lpér eakyl[(Cr-oalkyl]-

aminocarbonyl or azetidinylcarbonyl.

i
{
L
|
[
0

8. A compound as claimed in any one of the preceding claims wherein R**
represents hydrogen.
25
9. A compound as claimed in any one of claims 4 to 8 wherein R*’ represents

methyl.

10. A compound as claimed in claim 1 selected from the following:

30 methyl 3-{[(35)-4-(6,6-dimethyl-4-0x0-4,5,6,7-tetrahydro[ 1,3]thiazolo[$,4-c]pyridin-2-
yl)morpholin-3-yljmethyl}-1-methyl-1H-indole-5-carboxylate;
3-{[(35)-4-(6,6-dimethyl-4-0x0-4,5,6,7-tetrahydro{ 1,3 Jthiazolo[5,4-c]pyridin-2-
yl)morpholin-3-yljmethyl}-1-methyl-1H-indole-5-carboxylic acid;



s, 3- g(38)-4-(6, 6-Di nethyl -4-o0xo0-4,5,6,7-tetrahydrort

, 31t hi azol o[ 5,4-- cf]prid in-2-yl)nmorpholin -3 -yl nethyl

-N, N, 1-trinlethyl-311-indole -5 -cartki xanai g 1016. A phatnac u

i cal conposition conprising 3- ([(36)-4-(6, é di met hyl - 4- oxo. -
4,5,6,7-letraltydro[ 1, 3]thiazol o[ 5, 4-ci pyridi n-2-yl)norpholin-3-ylifi
letityll-..NA 3- 2{[(ImBulyb-dithetdsfl -4ldildﬂ|5€6‘,5teﬁ@wa ﬁB]th&olo[S AsHIeiiRALl-gn

wth a phannaceut| C ept ab |er

t[(38)-4- (6 6-)i t‘ﬂ%?%‘% 435105‘3@3%’% L’g thyidy F%%?wth%IHHP%PWAamldG
dpyri di a- 2- yur ri ov-plystontett3Hya- {[(83}- hxds5dhhdﬁxyl-ﬂdxbﬁ%d}#ﬂetriﬂ#dfd{lﬂthﬁxaﬁslﬂgm-
g)c())(;azlm gng ?r t gts %&é@g%- -yl?rgqrplilojlpéi)g]%ﬁ 11' 1 (E@gtiyl 1H-mdole- —carboxamlde

- 2-yl) nor phol isn- %Mi&%{[ﬂydzbtldélﬁﬂﬁym&rboﬁyl)—Il‘ﬁieﬂh_‘yblﬂjlndong-@i]?etﬁyl]?ﬂfoﬁﬂmﬁﬁmﬁqu]-
e Thr use in the t i,0; a order for iC
the administrati (Sjlt’lg@n @;{;@73 yFR?[al [It dd’? 485?%I cated. 109.

3- 11(15).-4--(6 36{[(3[95&«-16 661111@1’(}&/-@14’0@6-{1,5 NisIR t4=trahydro[1 3]th1%zolo[5 460]pyrldl(ljl-2—f
25c]yridin-2.--yp r 3 E T e cat bgxam de for
use in the treandt b r‘g'ﬂ]g‘f 11}5‘?@%2&’63 thé H’H%P%?ﬁﬁ‘?f@?‘%}mde

aut oi mmune, car dinetass4{[(as)-4- (mdﬁgﬂ%ﬁﬁi—t} ,5.8,7- mh@metlmmmaasm DgjpGiadin-2-
noci ceptive t hal 20.. T

([ (34-4- (8, 6-dhn S(DH&?fPhnf“b%’J @‘d’g lfepéqfwaﬁzf?%wﬁateq 0-- 30[5 ,4-c]

pyri di n- 2-ypi nor ph@(3}9)m-©66-ylime)‘.hyl 44‘«;!:!&3?»4,5;61;'1c ﬁh'alfygh)[l a}ﬂﬂaﬂa}o@& @arﬁgﬂaam-de
for the MaKtill pietlk J nt r the tre nt a i or
prevention of an ﬁ ﬁ\’fhﬁé’ﬁ?ﬂgﬁ%m%w ”l?&?‘{f?fﬁli‘/g'é’grﬁp’ﬁ‘rm‘

ncur cdcgencr at 3ve,[(mBa{lpi;tarzaxduﬂn@mhrb@yn)Ole@e@ﬁlrM@ -ATm@PMiabia16-4-y1]-6,6-
di sorder. dimethyl-6,7-dihydro[1,3]thiazolo[5,4-c]pyridin-4(5H)-one;

15 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-methyl-1H-indole-5-carbonitrile;
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-methyl-1H-indole;
2-[(385)-3-(1-benzofuran-3-ylmethyl)morpholin-4-y1]-6,6-dimethyl-6,7-

20  dihydro[1,3]thiazolo[5,4-c]pyridin-4(5H)-one; and
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}-1-benzofuran-5-carbonitrile.

11. A pharmaceutical composition comprising a compound of formula (I) as
25  defined in claim 1, or a pharmaceutically acceptable salt or solvate thereof, in association

with a pharmaceutically acceptable carrier.

12. A compound of formula (I) as defined in claim 1, or a pharmaceutically
acceptable salt or solvate thereof, for use in therapy.
30
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.
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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 an inflammatory, autoimmune, cardiovascular,

neurodegenerative, metabolic, oncological, nociceptive or ophthalmic disorder.

15. 3-{[(35)-4-(6,6-Dimethyl-4-0x0-4,5,6,7-tetrahydro[ 1,3 ]Jthiazolo[5,4-
c]pyridin-2-yl)morpholin-3-yllmethyl}-N,N, 1 -trimethyl-1 H-indole-5-carboxamide.

16. A pharmaceutical composition comprising 3-{[(35)-4-(6,6-dimethyl-4-oxo-
4,5,6,7-tetrahydro[ 1,3]thiazolo[5,4-c]pyridin-2-yl)morpholin-3-ylJmethyl}-N,N,1-
trimethyl-1H-indole-5-carboxamide in association with a pharmaceutically acceptable

carrier.

17. 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 }-N,N, 1-trimethyl-1 H-indole-5-carboxamide for

use in therapy.

18. 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}-N,N, 1-trimethyl-1 H-indole-5-carboxamide for
use in the treatment and/or prevention of a disorder for which the administration of a
selective PI3K inhibitor is indicated.

19. 3-{[(3S)-4-(6,6-Dimethyl-4-0x0-4,5,6,7-tetrahydro[1,3]thiazolo[5,4-
clpyridin-2-yl)morpholin-3-ylJmethyl}-N,N, 1 -trimethyl-1H-indole-5-carboxamide for
use in the treatment and/or prevention of an inflammatory, autoimmune, cardiovascular,

neurodegenerative, metabolic, oncological, nociceptive or ophthalmic disorder.

20. The use of 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}-N,N, 1-trimethyl-1H-indole-5-carboxamide
for the manufacture of a medicament for the treatment and/or prevention of an
inflammatory, autoimmune, cardiovascular, neurodegenerative, metabolic, oncological,

nociceptive or ophthalmic disorder.



