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WO 2005; u75461 -1 CHEM CAL CO POUNDS PCT/ GB2005/ 000303
The invention relates to pyrimdine derivatives, or_

WO YA FEut i cal |y acceptable salts or in vi vBGTAGBINSMH3E]
hydr ol ysabl e esters thereof, which possess cell-cycle
i nhibitory activity and anq,S accordi ngly useful for
their anti-cell-proliferation (such as anti--cancer)
activity and are cfieied f. & dS@diinhg nethods of
treatnment of the The invention
also relates to processes for the nmauufacture of said

p mdlnedrlvatlves t o .phar mace
P s e are e Byt AR o7 SPhERmically acsoniqlls ses
or in W@B Wi ekt QtoriBdicsd RBMISyRicstsl-dylle ihEIBILRY @dlmtwl:mﬂ are
an antl-cell prollferatlon effect in a warm bl ooded
ﬂcmrémghwsﬂ%!u&ﬁ thipir angircell poo i tier{spehyrani-Gereer) At ipe dire
thevelPe EJEﬁn %ﬁﬁﬁémﬂ of Lfcgﬁn%n‘?gf B0 nAAsh K Alhdigoay ] e lﬁfcnﬁt% hso
and to ensure that each step
relat@ﬁ@g;roea;sast‘nr whe mahufme#uw ardidgrydendiye mmfﬁ@vcs wméarmaccuhml
ressi on of cell.s throu arises
coungr G niteume e 2 T I AT Ohe STt pRg RIS g uee i
the pﬁﬁ\ﬂ&fcﬁl crf 'EE H@@Eﬁl Blolitd@idaNGletin @Qﬂ@rﬁdﬂtﬁﬂde& hﬂﬁﬁEs.(cE@L()nsm
activation of CDKs is dependent  on th

i nf@rf&iiﬂrféﬁ isupdenaentab i hy ¥Vl ealept BILOBGT Aol and
is hl_%‘ﬁ}é @ A5 bfbre tﬁﬁ/t%hél{]&?ﬂoéresire%%k%@ﬂi dnd @ﬂdérl%mmmer The

on 1S essent activity (suc
progfekiibn oMiﬁr@K&M/c&nle@ﬁm)ﬁm thhisevuehtér! eetivation and

Di fferent cycll expr.essed .a
do-ag PR e SR ot USRS ORS g ERaas Soply, e
activald] FRiHRYis %@ﬁ’cn'dgﬁ%' (N& infRacttbn wEKIMALE bf ﬁlrh;ﬂallt:me proteins
correct order Brogre33| on _t hrough the cell cycle.

calleNby@msefych ma écp@ Kis apg Ueaseeniiiion ieasiynl & ﬁf VY (such
0 I

s CBREPEBRS. SRS PRI AU L, OSBGOS Obr Rl s

degrafdaoeittis: pathis i tharcsll ajzx@ea}nmmtro tHaEamatumpmnﬂtlmﬁ aioinel
bet ween m togenic, signalli th

C‘D!ﬁfﬁqswrﬁ G e o P i Broecsrra oy Mﬁ?%’-" It has been

esReD-eCeoiabpah tb BOUAE ﬁsﬁEarﬁ’Ef a:ahﬂm&mbmgmm@aumg

partlcularly |nh|b|tors of CDKI, CDK2 and/

pmh@m Phregpletion of GRKbvicopraniaos ofgyolinhit %510@1‘%“

andcf)gﬁﬁ{fstglsi rl% gpéje%{rg by ‘):c ?{h%ﬂﬁ %xﬁfbel\(@eﬁ' ﬁn@ﬁmﬁ@ \A?&at]hﬁ(‘gfpalhwws

or 0f such
and ﬂdamf@ﬁmﬁﬁmcM£lls. The |nh|b|t|on of ceII cycle
i nases. i s exp%ﬁted to.be of val

i Sessaingl 4 CRELGEPANE] U e EAGPT e e RE e o eutary

hﬂuﬁ&gs fﬁ’sﬂm@ rehich ehdibi QDI@tﬂﬁrhmﬁ%{w&@t@%Emé sl qufs $GMra8d
kemas fibroproliferative and dlfferentlatlve

Gl- ﬂph«sm@sls:ctmém}rsﬁxa@rlém nf Wl uast i agligoinkibiterrgfiopd proliferation, such
ﬁ t saf cﬂo&a r%a@rmngl oma, acute and chronic
as foRaR BB RRLE ot 1R

The inhibition cnf zell cyele kinases is expected to be of valuc in the treatment of

disease states associated with aberrant cetl cyeles and ceil proliferation such as cancers (solid

tumours and lenkemias), fibroproliferative and differentiative disorders, psoriasis, theumatoid

arthritis, Kaposi's sarcoma, hacmangioma, acute and chronic neplropathies, atheroma,
atherosclerosis, arterial restenosis, autoimmune discases, acute and chronic inflanmatios,

beme discases and oeular discases with refinal vessel proliferation.
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at herosclerosis, arterial restenosis, autoinmmune
_di seases, acute and chronic inflammation, bone
WOGMFEEWE and ocul ar di seases with retinal ve&§&GRNSDMIINS
proliferation. WO 211115/1175-t il -2, PCA R 2{N1510
| HL3E13 WO 02/ 20512, WO 03/ 0y0435, WO 031076436, WO
03/ 076434 and WD 03/076433 describe certain

Fnﬁﬁo@%ﬁg SOEEER Y %lﬁ?}ﬂ%% R0 by RLMAA R 03107643
descrﬂiocﬁgftﬁhhr{)ﬂm&m- 4-0nidiRiNsRanidoR dotieatiics taviehint tivadffeat of cefl

cyclekiparch EPH—‘é% Fypeatinn is hespd #oith diseBery hsy 7 Pred aroug of

! 1 1
2-{4- &H%}%&ﬂe (,21’, lgxﬁ d}\;\?}nﬂﬂé géti | V)‘l]%?t ngggl?%gltﬁpﬁgl QEtrﬁthﬁé £t of cell cycle
kinagsa slovount sativity Wt Chyid .{nki@Tﬁbggé.g:giaﬂ}r CDKE and thus possess

| if
A IR T A T
disclbdbdamynyodf thi1ghoab @veicaii laﬁditvlcfhﬁﬁe @fqﬁhswgljhﬁzuﬁd that thess
surprisingly round that these npounds _po .
compsREY PASFEF DpeOpat IPRE g peT BHC &;TRors P gkt ahgmapplegice!
act:v&\}‘,ﬂ f}éﬁﬁﬁlﬁ 4{&%&5% & bohhci¥niBRCDIEY LAg | % ;ﬁ%nﬁa‘%m@iﬁé{ﬁds

and / or pharmacokinetic, ‘
cilicafifuscaeiabuls:, antiﬁth:-ahdthglmi am!iI@SdkﬂttGmk@ g’mfmaabarwdﬁrlm ‘?éﬁam% B in

vivo BRI P oL B PR b BB s i el dpese orppgpues
shuu.l ﬁn eldi phitiadt qﬁ@@mbﬂwmamﬁ@ coRipamd itdrihboverek ipdnyisdisebscd.
nmet abol i ¢ properties conpared to those pr ev]bousl y
d| é@w@@al}u thagrsssi irghiyen Rfﬁ‘é'd?fr"e%i'ﬂ”“i“ﬁ
provides a conpound of farmulagly): 15 (1) mhereln.
Ring Ais a nitrogenglin ‘ Jénbered sat ur at ed
ring which optionat’l y=gont a an additional nitrogen,

oxygen or sul i f R n§f°A contains an
additional . nitr

3 en may be
optionally substitutped by R7; 20 @Qi:jjhalo nitro,
cyano, hydroxy, Réh boxy, caxbapoyl, nercapto,
Cl- 6al kyl, C1-6al C2-5 al kenyl or C2-6al kynyl; p
is 0-4,; mherein th &l ues of Rl may be the sane or
different; R2 is gelected fromhalo, nitro, cyano,
hydr oxy, trifluoronethoxy, am no, carboxy, carbanoyl,
mer capt o, azido, sul phanoylgy Cl-6al kyl, C2-6al kenyl,
C2- 6al kynyl , Cl1-6al kanoyl, 25

whepg{: C1- CBaIkyI)carbanDyI N, N (C1- 6al kyl ) 2car banoyl ,

¢ a'i?pl‘k) X% g l] EBgAI} hn}%g ﬁ%&rﬁgﬁ‘&k o'!)[( ;a?ﬁ‘g 1&? W@lﬁl?}éﬁﬁga@)j Rontains an

addltlﬁﬁl hytngwlmp@m lenipiur\4@r2.Oeibhdid ﬂlﬁ@ﬁ contains an additional .

nitrogen atom that nitrogen may be optionally substituted by R

R is halo, nitro, cyano, hydroxy, amine, carboxy, carbamoyl, mereapto, Cysalkyl,
Cy.galkoxy, Crsalkenyt or Crsallynyl;

p is 0-4; wherein the values of R' may be the same or dilferent;

R? is zelocted from halo, nitro, cyane, hydroxy, trifluaromethoxy, amino, carboxy,
carbamoyl, mercapto, azido, sulphamoyl, C;.salkyl, Ca.salkenyl, Cogallcynyl, Crgalkanoyl,
N-(Cy-gatkyljcarbamoyl, ¥, N-(Cy.salkyl)carbamoyl, carbocyclyl-R™-, heterooyclyl-R¥.,
Cr.sallylS{0), wherein a is § to 2, Crsalkoxycarbonyl, N-(C)_galkyl)sulphamoyl or
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-3 P('TIG B20i I'1i10003f13 N, N-(C1-6al kyl ) 2sui phanoyl ;

. R2 i ndependently may be optionally s
1"1'"{"'wﬁ}""r“gh:‘jbon by one or nore RR; or R2 is -NH%Hp?hﬁI@'ﬂﬁ"‘m

or -O-Rl2; qis 0-2; wherein the values of R2 maybe
t he same or different; R3 .ias. hal o, nitro, cyano,
hydroxy, trifluoronlethyl, trifluoronethoxy, am no.

NN- (@a a?\?%ﬂ‘lph%@?g QE&)MT{ fﬁ@éﬁgﬁ) H%/V #le%?HMIE gii;s:timmd an

Ldrhnﬁ?l;y%ab Kﬁﬁ@mlR Mlgm-mﬁnkywm har, 4:: R

al k m kano 0,..
N-‘l(l %%a'i?lﬁvr%sw%aﬁﬁ R? {héi’a@g W‘%r banoy! ,
]li @hhé{ |r§&9¢@aﬂ$‘ﬁ§tﬁbi§f @:1ﬂ1&:r{911$tﬁy12trlﬂumomeihn"{}' aming, cathoxy,
1- 3al kyl') Sul phanoyl or N, N-(Cl-3al kyl) 2sul phamoyl ;

carbavitogl, eiencaR3, ﬁﬂyhmﬂ ﬁheﬁbﬂd@nﬁwnﬁoﬁuﬁ%m’ {1-qalkoxy,

Cosal iR DG Rp R0 R AR IR EF el oyiddtad, T O 1O
N(C P;deﬁgﬁj&eﬁhimﬂﬁ% Fﬁ{@mﬂkﬁgenbarﬁﬁy]ﬁféi Jnlkly S(Q]Ia@diﬂmmyis 0to2,
, .car hoc
NACral D SN e SRR EHa R § g pdndep ey

Qe Y¥n ONBoRhy AR £ n¥kdrand wherein if said
mﬂmﬂgﬁgﬁggycey ncon?al%s an.-NH noiety that nitrogen may

ben ptt Gnehéryin tbmféuqstalﬁﬁeumwﬂ Hegemgpr déicedted from

hy@ 1aé\éﬁﬂg%?‘g 6a lft?%aiknrgl)ap@ ”Sﬁc%ypyca?ﬁéc‘y?&w& of &afiBh-linked

Imter%éj,l'd}liuﬁﬁfﬁﬁﬁtfﬁm bc&ifﬁhﬂlm,tly@alﬁhmtgd ammmyinp ennmdp‘t“mnd
g hanoyl , Cl-6al kyl - 6- Ike%l C2- 6aI]:l %ng I
whergIL %wr%wm@iﬂ@amma@g/t“lﬂeilmem* GALGR ynay be optionally

5N- ( Cl- 6al kyl ) 2
qubs@?&gﬁy%?rﬁ Qg%@lﬁg%oﬁ%’m gal kyla) cgr)bagylno

N RE mfaaﬂﬁah hydlcﬁ:@m!amtbmb‘yﬂc;l fiom igakdaen JEb). atwheraap hyAgy,
. , Cl-pal kax
ifoeSp gy 11 SR oA K T et P a9 o feation
Cy.ciymt ngﬁbﬂ{dlﬁdﬂypﬂ%ﬂl{aﬁﬁ?m@y ﬁam%mhqml katkylamian, 4- 7
ered sat urat ed heteroc erein R5 and
N.NEG1- ﬁﬂlfﬁﬁﬂaﬂﬁ@ﬁ@&tﬁﬂ gy a@’é’é‘h% nqg‘:lg‘i?utggmé tionally
NN%‘F' %fkb{ %Pﬂg@g‘i earfen @% QRGela TDE2 R?’;Qalk@ihﬁéwrb\éﬁﬁrel n

Fed sat urated heterocyclic group
NG @ﬁlkjﬂllsﬂﬁzhamuyﬂ\lhh\i' @Lﬁelﬂ{y}}ishlahamwilfﬁggg&mlsnlﬁgmbéammn

s oBlondi osgt + 3 iR R R BRRE RS B BRE
inde Iﬂ@ﬁt@ﬂf@.ﬁb}kmﬂmr tadsy Mrkﬁﬂﬂw &ubslﬁi]ic:ﬂiaﬂl k@tb:&ulh}pt#mny knore R'®; and

- 6al’kenyl sul phonyl , 6al kynyl sul hoq& ;
whegin 6 a|4k6m@g¢q§§ ﬁ@tpratcd@gﬁcgzgwiﬂ erpup containg ap -NH- moicty that

n1tro§arq g\%]ag g2 0?\%1’)&1?112 E&lﬁﬂﬁl}(éd’ b}-’I\EI é}lc'n.( 1Rk Rg& banoyl ,

terocycl ar bocycl yl 8 or
heué,r 1R arwmdﬁpendnnﬁg? seliRged fRim @ﬁalmfﬂlﬂczno}'l

may, be inde t I bst d_on on
Cr. sﬁwgﬂal?%g Sekeoiutpdh ¢& ol HitEy b oGS
carb@ﬁxbﬁr Fl%l My QM alofs Naﬁ'l((?.lmﬁﬁc r@i’iﬂo}iﬂ %ﬁﬂﬁfﬁﬂ}f}ﬁmm‘m&ﬂ
|9nally subst|¥u
carhncyclyl R!
pplionally substituted on carbon by a gronp setected from R*"; and wherein if said
heteracycly! contains an -NH- moicty that nitrogen may be optionally substituted by R*';

R and R*® are independently selected from halo, nitro, cyane, hydroxy, amino,

carboxy, carbamoyl, mercapto, sulphamoyl, C,.ealkyl, Cagalkenyl, Cocalikynyl, Chgalkoxy,
Cagalkenyloxy, Casalicynyioxy, CisalkoxyCy salkoxy, CgalkoxyCysalkoxyCrsalkoxy,

- ot heterocyelyl-R"” whcrcm R’ R RY, R and R" may be independently
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R14 and R24 are independently selected from hal o,
o) yano, hydroxy, am no, carboxy, carb I

\mﬁﬁs £ 4{g sul phanmoyl, Cl1-6al kyl, C2-6al kenyl , PR ronsiavnsns

C2- 6a| kynyl , C1-6al koxy, C2. 6al kenyl oxy,

C2. 6al kynyl oxy, C1-6al koxy(Ci-6al koxy,

Cl- 6al koxyCl- 6al koxyCl- 6al koxy, WO 200S/07: M1 PCTI G
C1.c28205915¢ LARARR 16:4, X! Mtho, AGE(ElaKaNMhIRXY .

lﬂa C? Hﬁ %a[r)ﬁ&noj( ?Igdl\ﬂl@%l 6“ Iik X gah@[} 1

Cr. aaﬁﬁn@damawow@maﬂwﬂcwb@myfﬁéhtlf‘hkgm)r@lhr‘ihnaﬁbwoyi Cy.gallcyt5{0 )

wheid 4 516 SR Kb 2RARORIONL . R ARUIMLRL) - wherein

N, N—(ﬂf&ém@a}slkaphaxﬁt&im@mlaulphhﬁmﬁa clﬁﬁiokyd1912Mérpt3tcaﬂ,lrloyl ,
sul am _naQ car C , IocC ,

carbwﬁaﬁ&;% IghR: Sa ergyelpbasaik it gya%%mrb R %wgﬁ R*-;

whergﬁmr 8GN E hYmdFAd-in cﬁlﬁ‘hﬁ yﬁYcﬁllaM}!r sﬁgﬁ’mtcd oWREheh By wﬂr more

R2 maybe i ndependen optionally substituted on
¢ et bbfnmbyf aamhammmh*é CotRABS Tr&rﬁ‘ﬂ'lﬂ/m@r‘»@thﬁf nftrogen ohay be optionally
ocC Q an -NH noiety that nitrogen may
Suiﬂsﬁ%ﬁcg y%ﬁ%’%/ﬂ S)?Fm{sé&g&n uted by a group selected from
Rzﬁm R155RF’@1RMQRIRR§ R-?ﬂorﬁa'g afdliddependdafy aneted from -O-, -N(R™)-,
dently sel eqg

-C({l)(;( }ff ClIRy- Rﬁ@m& E} @f(C@) [\KS@ble“fE(g%%ﬁSDg fghemm R®, R®,

’ m&? %ﬁﬂ én%ﬁg&e{%%ﬁ%g&%% J}’?ﬁ{, rom h %rﬁgg%n
or REY, RY: IEI%’yFlnddﬁa agl dre irGlefendRMl; scRefd iRt CanyRE7 sadkmoyl,

| ect
1o Tlieib ) eleREeY BRIy TC Ik R Car bony!
N, f‘v-‘E@f Jﬁtkgmﬁirbarﬁb}(l Glndal W@Iﬁ@c@@ﬁﬂw benzoyl and phenylsulphonyl; wherein

s 6al kyl ) carbamoyl , benzyl, bcnzyl oxycarbonyl
R Benitoyanddh dmﬁﬁ@ﬁwglmvé ﬁ%ﬁhﬁﬂmwﬁé.ﬂﬁﬂm@ﬂv Rplf@mut@ﬁvﬂﬂ cpehon by
dependently of each other may be optionally
Gnﬂia&g'r E{réld on carbon by on or nore R33; and Re R13
RL&S, IRI%,GRW R8BREraec indciepdemmtieyted Ebmdtibg nitmoryaha) Tydroxy,

LN MY AR ST i —)

ethy is%aitawhaxtyh AY | aceto @, %ﬂmyzmhhoa%ylmﬁmqmmﬁﬁﬁﬁw

acet ox am no, ‘et héﬂ am no | am no

dmﬁmlagmng, I‘a-meﬁbl %.’N:thﬁégmy]p, Ne wpg,ﬁr ﬁ@thyh@@wylpﬁhﬁhﬁhyimrbmnnyi

Nﬁ%‘nﬂ@égﬁe@) %@'ﬁ {!lmm%ﬁk%}gi ‘et cbr_ aﬁ%@IFamwl’ methylthio,
ctlwmimemhwhmpbmw btham;]ip}mw: raois mwxmmmlnyr, afctipksitony),

t , .
eHhoRYHRACE SHBFT STy LS PRBP T a hay BghisHphamost

’ Nedtytbaptapfamoy!
ﬁNﬁldﬁﬁﬂm]faﬁiDPh&m%m}r tﬁﬁM |\tﬂdl et h Isul phanmoyl or

or a thrawutw y @pwmbérm RA8R erwwo bsir@lwsaélegﬁ@r thatsefiti cal | y

SR SRR PR o e R o
forntuty €ias dapltthealﬁma}swbﬁwt ded a conpound of formula (1)

( a%{u?ge RI 1sC g ggmggnoi\t{niad Wrﬁigringéred salurated ring which optionally contains an
additional nitrogen, oxygen or sulphur atom; wherein if Ring A conlains an additional
nitrogen atom that nitrogen may be optionally substituted by R;

R} i5 halo, nitro, cyano, hydroxy, amino, carboxy, carbamoyl, ibercapto, Cr.salior],
Cy.galkoxy, Ca.galkenyl or Cogalkynyl;

p is 0-4; wherein the values of R! may be the same or different;
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Ring Ais a nitrogen |inked 4-7 menbered saturated

ich optionally contains an additional.._ . -
“"l’d“l“&'&j‘é oxygen or sul phur atom wherein if‘}ﬁ?’rﬁ’&zw\}"mm‘mj
contains an additional 30 nitrogen atomthat nitrogen

may be optionally substituted by R7; RF is halo,
nitro, cyano, hydroxy, am no, carboxy, carbanoyl,

N T T M
carba'-f’rﬁwt e repoe sdphadidyi 6T enikyl, maﬂdﬂm b pliGRRE L. },alkzmu}rl

v SR TS R e el siagdrominle, a1 oo
C1. 5&%%&2@1%%1 Wéﬁﬁ}i?ﬂ[ﬁlﬁh@hmﬁ -{L%tk@ﬁh%lﬂhamoyl wherein R*
I ke sa C,

ral’l canoyl,
mdepcﬁmtlgywdarommwh st twtﬁm@ahaqaw}f)@@@rm T or R” is -NHR,
NR%”Gal i5(0), wherein ais 0 to 2,
N ycar bonyl, N-(C 1.6al kyl) sui phanmoy!l or
A d\rs(GCﬁ,w@fﬁ:Ir&mHﬁc&&waphanh)&hyhcmmamcmr Riffeberitndependent | y

he optionally substituted onf nbé/ one or nor
Rg% ,ha]RQnﬂrg, YRR droxy Npflugomgtihyl, @'ﬁ%mr [}l{g{}feaiﬂiﬂﬂ caﬂmxy,
c-arbz\gﬂ'ﬁ,? eth(ﬂ'ﬂ&pt&? %@hé{ﬁﬁylo@ 3%1(3?1 rayienhe, Wﬁfl Q]’; salkoxy,

rent; itro, cyano,
Ci. MJC{anﬁjlub{Gnﬁﬂmy}ammm NN{EH@H@BMW, Canfl D}’E‘Hﬁlﬂbxy

BT (T Sar e Bl, (o sl s

N- {d\hﬂﬁﬁ}sﬁﬁbkhﬁb)ﬁ ORI, MPC, qa}l&j,erq(J@ha.mqﬁ ahdeyin) P aniyrie, 1ndepcndent1y
é kanoyl am no, = N-(C. 3al kyl ) car banmoyl,
Di?lquilﬂmf G@U@&dk‘?lcﬁ@é‘ﬁ%&ﬁﬁw moreR 3al kyl S(O) a, wherein a

S 5 5 gt G R RS ARy it

wherei n may
i nﬂéméjydﬂ:rgeﬂz,)& amim amamteywls absaﬁkmlut e@i’bm}’ﬂbéﬂb@?ﬁfﬁw" liypked

reterpEy e VG SR Beb e SR PR B PR EA iy b on B B Blox R and

whefeln @@ithﬁbtcro@ciﬁl&in&&ﬂﬁ'am G8- ﬁ@té@ymyi nitregmaeyiel optioelya
carbon-linked ~heterocyclyl; wherein R4 nmay be

subsgpeedon srpuneaestst e & on carbon by one or nore R14;

angs f'u\M'?Eh Sﬁterfnd c;‘?‘cﬁ:‘nﬂy Eh% ﬁ’gﬂ%ﬁ hj}’&m%éﬂnﬁaﬁé F3tré 'Ey&rml'hydrm.}r,

noi e a e option 'substi tufe
mﬂmgmhms edwt adb:ﬁmmrsa@yl R&reanth, wmmml,r{aep&mu Qmﬂﬂgnnyl

oSBT s T o R
Nﬁggf %glﬂrflﬂami‘ﬁb” ﬂ% E}ﬁgigﬂdylalﬁﬁo Qag(,k% W%@@nyl I
M AR LEM Wt S E Ay el B bl PR o,
Gl P R SAG pu e R (P R bhopenine,
Cs. seycw@a ommahmmmmnyd I.lctcrblat(c@i gﬁmbmyhe)rslu IR adBY| |
1ndu’;h|{:nNdcnt(1:x:rL 0f6 ‘%lcﬁ ‘m::r2 %lzqurr BQ gﬂ?ﬁ%&ﬂ}f m%st?haltleg %‘ln %grkzgjg] 8}? theacgp AT R'®; and
wherein if a 4-7 membered saturated heterocyclic group contains an -NH- moicty that
nitrogen may be optionally substituted by a group sclected from RY;

R’ R®, R™, R™ and R" arc independently selected from Cy.salkyl, Cisalkanoyl,
Cyrsalkyisulphonyl, Ca salkenylsulphonyl, Ca.sallynylsulphonyl, C;.salkoxycarbonyl,
catbamoyl, N-(C\sallyDearbamoyl, M N-(Cy salkyl}carbamoyl, carboeyclyl, heterocyclyl,
carbocyclyl- R or heteroeyclyl-R™-; wherein R”, R®, R'®, R" and R'* may be independently
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25 C3. 8cycl oal kyl or a 4-7 nenbered saturated

_ heter_ocycl ic group; wherein R5 and Rfi independe

WO SH0SEZHAL ot her may be optional |y substituted oh! fEé?r%?fi“"-“”
by one or nore R16; and wherein if a 4-7 nenbered
saturated heterocyclic grayp. contains an -N |- noiety
t hat nltrogen may be optionally substituted by a

onioEAARUSE HS ot Sty oot ulf S bty
heter&@rc@lefﬂ&lk?/irs?nﬁgﬂmydy thd{?&gﬁg&ﬂﬁmy E? gﬂ;tgﬂm@ﬂytubst;rgted h:,r R
R c&ﬂfbﬁfhykw fné%eaﬁ%%‘wﬁw Fipg y}w%l g &Y(W? éﬁa@émm"

carhox @ DRGYH Y'mcr%%kﬁﬁlﬂﬁﬂﬁﬂ%li Oy, Qiﬁi?lb'@?ééﬂie;){_lzl 8}&11{3!%] C 5allmxv
het erocyci'yl : B R12

C; ﬁaikexj’ﬁdﬂlkenjdéhtd@m{mz@sﬂm&ﬁ? WFF@RM@WI Ci. ﬁaﬂiﬂﬂﬂ}"iﬂ‘i}'

, 151 t onal
NI AR BT b D PR RS Bard RN, 1 5 i RRIERR,
N.N-{ LAk psxabYho SO0 AlYIS(BN, wiNh't:m e @toy2, (h?étlkmwtzrrbcggﬁl, may

. e optiopally substituted t R]L\‘ m b .
NAC slISBEHaBETS LT G R PR SRARE b C et Y BD P, sacbocyelyl
hetcr@%@ F;}?)%érb{ﬂ?&lg@l ralﬁ)qr[@QXHaterﬁ?cﬁ’ﬁﬂpéé loy1-FEL Qﬁﬂfﬂ@ycljll -R*-
hetcr@cﬁd-ll{%exy heret B4 aﬁhﬂ:k w@rﬂ@apmb&yuquutcd on L}/arl:?/nn by one or
mﬂreg%ﬁ 6l Eﬁlﬁg 1f63 ;60 C%cl aﬁolr(lgsluié ﬂn%fﬁ%ﬂlﬁ%}n%l nitregen may be
ppiiobliN éﬁl}sﬁafﬂlﬂ)’bb )a%&ﬁﬂp@lcct@d fioal kdn oyI ani no,

A %QIIES}%ESIE %3) G B 31’ o 0 mgelpegd@l'\%t}' ctcg lf:rlénynl bZC%ﬁRﬁ{myé(D}_ i
k F3 orein W i Rl
I“\{RNKI-&?J @g@ﬁﬁ@@ﬁbﬁggﬁlﬂ%a&gﬁé@ 1%@%%% ph(k)nyl gm rlllo R5R

and %’aramqulepﬂqntl} helt:lacfbﬁyml}lyﬁmgmamm;osy&ywrcﬁ is@l2kyl -
o G PRI e SHGH 2442 o

Oy ﬁa%nstuqanﬁhw S Sy &dﬂﬁ:ﬁ@l QEbERAGFON-(DY. OB chbambFl| € R26;

wherein if said eterocyclyl contai ns

N,N- ﬁ(ﬁ; @{kyi}gqigqmwl,tbeg@é{bengg}mﬁ,@arbggyi, l@ﬁﬁtﬁpﬂl@%ﬁ@y}s%p@al Jpyherein
RY, ﬁmgﬁﬂ cﬁ@# %ﬁ%@?&&ﬁ]@'@f Bah C?Hfgr 6%%8 %&na%@ﬁted%ﬁ:arﬁm by

aré’in epen sel ecte
nnoraﬁi@ﬁ&%ﬁﬁ(ﬂ@) C(O) N(R3)-, -5(0), , -S®N(R31)- or

i St %&i%@dﬁe8ﬁ?W&F‘88‘8¥\’L’8?]]}El Biegndifgo,

tnﬂdo?or@ct@o gRﬂrﬁhmFQﬂYoth lﬁ@‘iﬂﬁgi &:ﬁﬂ)aﬁlﬁfl , refepe g hahyyl, methyl, j

sel ected’ from Cl- 6al ky Cl- 6al kanl@ﬁ
ethybnméwmibwmpmwmcct@ﬂ M%@@W’@&r% mino.cUMBiaiETmo, NV
dmd:%'%m ﬁ?l!\.‘%n r“pégsgﬂ'. rml\!l gﬂmg 6?# F‘)éhlkgbﬁ{hgﬂlgyp’hﬁcth}rlcarham}I
Nﬁ%h?&}lrlsaéb:ﬁh@ﬂngi mﬁmmamﬂﬂl&’m?l%&tha{nﬂﬁﬂhﬂﬂ , methyithio,
| hdependent of _each ot tiona
cihy e BycRaP L by B By T ot e R e eneon
cﬂm%ﬂﬁ%@} hﬁ%@th?l@ﬁipﬂérﬁ’t%l q#f @thﬁ,rﬁﬁi%ﬁﬁﬁ@ﬁrw bwdis: ed:l@raﬁigﬂdrﬁm
droxy, “trif’l uoromethoxy,

N-tdmtlﬁlismb}p}@n@u’th H@fﬁ‘fﬂr&r ﬂtbﬁéﬁ%ﬁ)@?‘%’bar banoyl, mercapt o,

ora pﬁlarglacen?lﬁﬂy %&ﬂéﬂlc sait or an in vive hydrolysable ester thereof,
According to a further aspect of the invention there is provided a compound of

formula (T) (as depicted above)} wherein:
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ethyl met hoxy, ethoxy, acetyl, acctoxy, methylan no,
_ethylam no, dinmethyl am no, dlethylan1no
‘”UAWHéFHyf N-et hyl ami no, acetyl anino, N-met hyl RaFEEAEG00s
N et hyl carbanoyl, 25 N, N-di net hyl carbanmoyl, N, N
diethylcarbanoyl, N-nethquu-ethyIcarbanoyl,
nmet hyl t hi o; ethylthio nmet hyl sul phi nyl ,

A D AT i st e

addmﬁha@hﬁbﬁb&u |oﬂj3caﬂw hulpl&vhrlﬂicdlh ﬁSEHehEyﬂ} Eftlhpshﬁrmyfhms an aclditmnal
N, N- di et hyl sul pha n@ F"El - N- et hyl sul phat noyI
mtmgg)p ﬂ@“ﬂhﬂrﬂ#‘ﬁ‘%ﬁﬂt“?*’é “W“‘?ﬂ?@@ﬁl‘ cMEor an in vivo

@@é ?J%ﬁ oSy A NS! fiRino, SPAGCAkIHREG, hierapfol CE.EL&@E
aspe e’invention thefe i s provided a conpound
Cr.salpbxy, Coratidng! 1Oz silagndepi ct ed above) wherei n: WO
2{NB[{3754& 1, PC.TI 120 / is a
ni ‘Fgé;eﬁ’ iR %V‘ﬂmf % %19% it aPHgngl%ﬁg whi ch

OR{*: 00 clad EdRNhAb NSiré Ry arﬂﬂﬁvdlbmalrﬂwnhnm@my 20N OB,
sul fhur atom wherein | f Ri ng. A cont al ns .a ﬂ(dl ti.onal

carbarioyk, Dyenepiat BFARAY firdlBgeb- A He o YBat 1 lkanoyl,
N- (cb%ﬂcﬁ gc&rcar@é %NF{GJ EEE{ n%éarﬂa%ngxl Rl SADIS(ON A %@smd"ﬁ’ﬁfﬂﬂc&m

car yl 5
Cy.calbx@attonydy V- (Czsztﬂ@ll}selpmmmﬂ ﬂc@,ﬁééﬂakyhkyk};sulphar@ﬂ}m wherein R?

wherein the valu the sa 50l
indepRp Py S 6 OIS A T PR P TR o s SR
NR'4 6 ungr®ret hoxy, am no, carboxy, carbarmyl
mer capt o, sul phanoyl, Cl-6alkyl ﬁl%ken yl,
C2t B& Rythprein tbm ve@w@ﬁbwa&’bwl{e@fme&r 3 BT banoy !

N, llt{\k g§a106a%k L%cg?i& %’ u&&?%ﬁzﬂ%fﬁ%@m&\’&?rﬁmﬂa Zaitixy,
carbﬁhoy@ Gﬂarﬁ@ltdgy{dﬂ)}haﬂm)ﬂlﬂmylkybﬂg 3a1kcn§,'l Caaalkynyl, C aalkoxy,

2sul dent |
N A e e
N-(C \A;&]-Ik}‘i’]’cm@gmbﬁ NN}‘Rﬁgauqhﬁmﬁmvipcf Oy RID), vthorain 8420 to 2,

erein the va1ues of R2 maybe the sanme qr different.

N- (Cmga}kyé)qh]@hmm}ﬁ ioF frgy’ {%1)33%1}23[;1 %%91 w{aqapp%g?aé rlpgtl Pend’x.ﬂtly

, b |
opricial L S A SN St BSOS cemy

CZn gal k})m y.'lhamﬁlthé! a;ltlkﬂ)qf ,R%iay heah ksmmeyr different;

gl |h33\|npl(g§1¥ l aﬁk{r}(’cw{ Iég% ‘Aﬁmﬂ% %%ﬁ%érnclgpﬁracarbnn—hnked

g | v subshitdad k't o8 R ad
het 18! %%l&l%h%@i L é%l_f%gge:'cgﬁfﬁsﬁsitl% I%;rmy ﬂériﬁg—@t@r QF gickc R &

wheeCGlLH Satl kytbl)ag;gcmlp:naﬁwmn T\){Hep'@pqﬁ} that EgEep gnay be optionaily
endent | td onglsly substituted on carbon by one

S“bEBE‘gﬁg"rea%}ggy%%ﬁf:mgng fo 2. wherein the values of R3
ey bed &P @remmgcm:mw fel cerodrficm Radrbgenhiyde, agan cyam, hydroxy,

trrﬂt%wﬁ%lhgxyl W%, caarll:-oi(\:?nca\!rbam%%'l ?1?4155};1?3/ lsu]pf: ?{oby 1%}'1, &.gaﬁ:cny},
Casaliynyl, Cisalkoxy, Cygatkanoyl, C.ealkanoyloxy, NAC . galloyDamino,

N, N-{Cy.galksTaamino, Csalkanoylamino, N-{Cy.galkyDearbamoyi,

N, N-(Cy_salkyljacarbamoyl, C1.alkylS{(0), wherein a 15 0 1o 2, {1.sailoxycarbonyl,
N~(C;galkyDsulphamoyl, N N-(Cy salkylsulphamoyl, Crgalkylsulphonylamino,
Ca.seyeloaikyl or 2 4-7 membered saturated heterceyclic group; wherein R® and R*

independentty of cach ollicr may be optionally substituted on carbon by one or more R': and
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het erocyclyl; wherein R4 may be optionally substituted

Q= n by one or nore Rl4; and wherein i 1 5
1"1""‘r}t‘1{e}i g}r o‘ggcl yl contains an -loll- noiety that %?f’%é‘g'é"n”*"“"“”

may be optionally substituted by a group sel ected
from R15; 25 J45 and R6 ar-&. ndependently sel ected
from hydrogen, halo, nitro, cyano, hydroxy,

whcrt&ﬁ 'iffa 4“@51%%@&5%%1%&*@1@6% é@ﬁ’d’ ﬁ%@iﬁy cor@aR BB - mofety that
capto, sul phanmoyl, al kyl ,” C2. 6al ggenyl

mtrc:gaﬁﬂﬁalbleyrpwnail@]iumkmw 2 mu@@qggqﬁyp R

C -6 Jvﬁ@eg%ﬁh 0X 5;%"%%@1:;%%‘[1%%?%%% fmm Cd salkyl, Ciatkanoyl,

Cred E@%h@ﬂﬂi I{Salﬁmaﬂg,twmmhyl mﬁalwn%mﬁnm@alﬂfw&@wmbaﬂﬂ»yl
Cl-6al k é}al%a wher

carbagpy b at SOV A @t&fl)e%fpwmlsﬁrbgﬁgﬂﬁly hetergpyelyl,
carbn&&gﬁl- a&ﬁ?ﬁk&*ﬁ/‘dbpﬁ DY horcifrk” G, 1Y Rwaﬁﬂﬂm‘“yﬁ}@fﬁbéﬁﬁdepcndenlly

-7 menber ed sat,[pr at ed
eptmhﬂt}aubﬂymb:ﬁ on garbmpb:f aeeone selcams! e RR6 2ud whepwibieid | y

hetcrgvycgﬁgcqg‘%%agr}r é‘ﬂ%{%mcgq %t nal | é}ﬂ? lﬁg?éﬂﬁﬁﬁfg@@ﬂm%%‘wl
C/ 12 32d R LN B ORI B Rictted From rﬁm? nhm‘o;erne,dly@ab@; atiad,

het er ocyclic group contains an -

carbaniyt ¢aglnyiRager AP D ﬁtlliI’Bfﬁlé‘?}r’ll yiglsih Fe eﬂ‘@éﬂﬁ%}y ﬁ’ﬁla’ﬂ%hﬁ salloxy,
Ca. 5aﬁghglﬁ{gfg3é H%W@ﬁ ;ayl o %lm B%ﬂx%ali_ﬁﬂ glf\é%igc?\ggﬁ ga;/ﬂlcc:xy,
C;_galdn ﬁﬂl RiydaHuth@bany N (Cmal@d}alnemy IS h@ﬁgyi};ammﬂ

6
B e

mhe&.ﬁmeGx&hy(tmaikakﬁdq%mgﬂ w(cj satian Bogkahytt- R18- or
het er ocyc R39-; and

; Wh R7
NN @mapewé@ﬁwly& @Bﬂesé@égwarg%sqaﬂwwﬁ%ﬂ%%n by
Ealb%{:éfg{ o Cﬁaﬁﬁ ﬁf"t %@ efdid 29@3@ 53.1%“[3‘#{% e4rBbdyclyf-REBbLeierocyclyl-R¥

c‘on ai -1 - m)etythat ni trgogen
mheﬂi&yR]B emxbﬂf“l mmelhd aptisnditsubsithecd by cadoan byRing oamPreRn; ﬁ*rdé’*hﬂmlﬂ
dependent |y .sel e d fro hal o

if -:a Eq;r:éwc YhPR nq %?\t{gr%%w a&g:rtrggerpm%g; g?nslﬁ Qig' substituted by a
gm%ggiegmgﬂanl 6al kyl , C2-6al kenyl, C2.6al kynyl

al kox aIenon,C26Ikn
aﬂkoi%zcll g{ﬂ E&yafﬁé’dﬂﬁ%@é&‘ yli%’ﬂg @gﬁkéx yC(O)-

B, SR o (Eseal s

and gli’-’( ﬁalrrﬂaﬁfdﬁﬁgtqedcmﬁﬂﬁnm fydhege e Ga,ia%yyll yRtsis Behoy |
a rei.n. a i
Fgﬁﬂ%ﬁ%%{ﬁo%ﬂw R Qﬁpin%gﬁ%kg?ﬂ?scﬁqgl|fb%ﬁbwkyl £y -satkanoyl,

(31_ggﬁg%lg@ocggpﬂdlig}%%ﬁbﬁ}l NavtlamolL \6@1@4 ksiwaphanyl, ani no,

eteroci; | ; carbocycl IC1 6a|k | - R2 2[

Mﬂfk(@wrﬂqd}ﬁmlbymcmi B%n?kly mm@xyca&ammbbm&ﬁ anﬂe@hﬂﬂ}é‘ﬂﬂﬂ%*@ﬂﬁ’ Wherein
I

R", Flu}ji%/ n}ag}p ﬂdl;‘ n&g}?&o%é e e%gﬁ%alf}esugsg e?zjxe{:aﬁbnn by

on dlfmfﬁaRH, hgt erocyclyl contains an -NH noiesy that

n tl{x?ﬂﬁ?ﬂm,aﬁwbaend%s Imcérgﬁa elpgndsﬂnt?ysstcl!etcyctd%gomb%aIg, nitra, cyano, hydroxy,
trifftuoromethaoxy, trifluoromethyl, amino, carboxy, catbamoyl, mercapto, sulphamoyl, methyl,
ethyl, methoxy, ethoxy, acetyl, acetoxy, methylamino, cthylamino, dimethylamino,
disthylamino, A-methyl-N-cthylamine, acetylamino, N-methylcarbamoyl, N-sthylcarbamovl,
N N-dimethylcarhamoyl, N,N-disthylcarbamoyl, N-methyl-V-cthylcarbamoyl, melhylithio,

cthylthio, methylsulphinyl, ethylsulphinyl, mesyl, ethylsulphonyl, methaxycarbonyl,
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group selected fromR27; 20 R 8, R19, Het, R33, R

WO 1@5{ 8)“”?' |nﬂ|(eggg;j(e:?tol)y seIC?CO; ﬁl((jRgB;)m OS(O)N Bg’m"uwnwm{ms:}s
-S2N(R31) - or -N(R32) SO2-; wherein Ras Res Rao Rat
and R31 are independently selected from hydrogen “or
Cl-6alkyl and s is 0-2; R13 RI7TR2' and R2'2 and are

B T R S S AR
MNEliu(tI@lTlﬁﬂnlﬁmwl)crrgihlag?yj:nctlfﬁsummmym ~al kyl ) car barmoyl ,
nz . Z
oo BB RGP TRRaT o P P E s o
i ngepangenfidaion theaaeh Ot remcay: Heh apidhonat biiinched l:ham alkyl

substituted on carbon_ b on or nmore R33; and Its
groups betmolgrenpry rgmirgdyal Plﬁfbjl\é&@ SuEh 4p §@P§Et%bﬁﬂf51&mf%¢%5“d1nﬂ

chmﬂlwtn%%n ofN ARG ex A 0%, calldh Flah U@Lﬁ P’hﬁ@‘iﬂde melh;,;eeihyl Pmp}rl

uor nret hyl’, am no, * car boxy, ar banoyl ,
isopsaphyodvaribpty]. Ii‘ﬁﬂtd\’yf Iﬂfﬂﬁﬁcmﬁmwdmdml' ztibyé;g;rm@ﬁ RosyAs pmpj,l’ are

spcczﬁﬁe{fthh aﬁ%@%{% élﬁ.'cl.ﬂe YEIst % wﬁgll rﬁ ng Eo]y fl%ﬁ{(ﬂlalrglaﬂclﬁgé chain

aﬂcyﬁei%{l})(s] A m@‘nso%bd‘iﬁ?t ay ﬁﬁhhatﬂ?ﬂﬁe hrhl:tﬂb@&ﬁa@rﬁﬁ@ﬁﬁ@ﬁhly Alsimilar
NE'di et hyl car NW di et hyl car banoyl

conveRigl whb'aﬁmﬂrer r aiﬁy fargiample effaﬁ'gﬂﬂt #HyS- sallyl- R tes
on | EX Livtethyl-R?®. The term “halo”
“arbgtahw %p%“nyﬁ“ﬁi‘%*ﬁ @ﬁgo .= ]?’035'&'0754610 i

rcfcﬁt@ﬂu@mﬂzlmnﬂiremﬁan@&det I noxycar bonyl . ,'t!

i net.h hanoyl , N, o A s
o ek AR ents R e RGP SET s anB ] Sgpes itis b

undd¥s BT mm thirdetimyibe hﬂcﬂiﬂl@ﬂﬂﬂzubsmmﬂs R (REEIUE S ahd ¥T 1he specified
acceptable salt or an in vivo hydrol ysabl e ester

2roupR 8F We Fubslifyenty being shesen fieg Fapr ipes ¢fdhnipesiliRg groups.

in

o o SR ik LAk, AN REIC BRIl Sono O boyelic
ringasnrammgplfl 2 atane of pbichfit bmﬂ ore itha 1sﬂrﬂa¢rg1h¢-m nghgiem suiphur or

vers or ex.a
oxy e PHRE e s SRR e SisFiSsEe <Sy:Bp Y B Rtink Sy st o o
g—mﬂﬂ ;ﬁi\ﬂ@yﬁinallf BE peREESyY h aCONdia vindwatogah kivhn Ba0sIBnAlCHar 2

propyl’ are specific for, the strai ght chai ne
ﬁ%r@mwnérfwgm & AGRLPTRRTY COERYNd s airnginmgan FrdeTsHlagatom may

he oﬁgf;?ﬁapﬁ g@tﬂ@éﬁ { fo H ﬁ%ﬁﬁiﬁ%ﬁd ml ﬁ@@rcﬁ&% Eﬁ{;}[ﬁeg rgﬁdl:%dlﬂaﬁle values

ranc chai n version onl
of tlmdmueﬁtelemmwawm aremnnmohtuh@npendyﬂl, pja‘idey pirenyk ppmpl ke isothiazolyl,

ar hogycl =R 0" ingludes . . . s
indqlg) HRRILL IRRR LI DR PRBET ST pinseripys ol
yn%h@.ay1bmwmry1hcﬂineylbwl%¢.nyﬁ h@n&;ﬁﬁémuml D5-diok@Hpsflitg,

fluorn. chloro, bronp and iodo. \Were opti onal
tﬂif@!ﬁf@mﬂﬁdmﬂf&‘ﬂb'l:cﬂﬁ'ﬁgé‘ﬂir’ifIP}’éfiﬁlﬂﬁﬂxﬂﬁﬂéﬂﬁﬁﬁariwﬁgﬂﬁbps it

N—n{cﬁg/ S(rikagfé, #g@q&ﬁg qgig%%dqz?&fo hﬁ ﬁl{?lgdﬂm‘;jtxi' ﬁpdzblﬂﬁxlngdes al l

I'ig chosen one 0 e specified
pyridl regi- o:uﬂs amal qitadingubstitlt.de nnrs.asbmt njihe oseror o Gritvayciyi” is 2

sotuid ol SpRFEH AF PipRSAGh DB ObICT 08 Par B e s of
whibh S)&lsl &ne atom is chosen from nitrogen, sulphur or oxygen, it may, unfess otherwise
specified, be carbon or nitrogen linked, a -CHy- group can optionally be replaced by a
~C{O)-and a ting sulphur atom may be optionally oxidised to Form the S-oxides,

A “carbocycly]l” is a saturated, partially satorated or unsaturated, mono or bicyelic

carbon ring that contains 3-12 atoms; wherein a -CHas- group can optionally be replaced by a
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ring containing 4-12 atons of which at |east one atom
is chosen fromnitrogen, sul phur or oxygen,
WO ess ot herwi se specified, be carbon of% H{'t“izg'ﬁé'ﬁ"‘m
I i nked, wherein a -CR2- group can optionally be
replaced by a -C(O-, a ri.-ng-nitrogen atom may
optional |y bear a 20 C _Ralkyl group and forma
. u “ 4 & Rafid|oP B Wlevelic
C(OZL ?&%Eﬁl%w {%ﬂﬁf{)&?&igﬁ 1904 m@mﬁdy@ﬁcfi‘fi ELPUBlng B@f@ toftdloP RYfcy

nal |y oxidised to formthe Noxide
ring -a:mtthlmng E' ImeIEa‘@de‘?astabIEanpi s “emitboyelit dndledocariopwpylof

excldy Bty o PR, SEP o PR R OB Ry B SRl o
naphftid, A@aYihyl, k@A Yk t-okoiddagnzodi oxol yl, thi adi azol yl,

i perazinyl, thiazolidinyl rroI|d|nI
: h*igo ﬁﬁrfﬁﬁ%bqr?fbsmﬁi'ﬂp‘li B‘i’ifﬂﬁ%ﬂllc %éﬂ&@p stf’e%aglﬁtp@,]nolmcycllc Ting

cnute?imi%q T'O%?rﬂ]l; BleﬁF;hlgh Ew:ast orearhiR i{ SRYAT PRY ﬁﬂ'ﬁ\a‘kn suiphux OT DXYEEn,

dyl, pyrazinyl, pyridazinyl
whmhsmyamdb%%lmiherﬂse Emtﬁ'ycﬂ,mcrqaﬂjo;zlor nﬂmgw ]ud@ci,ewhercm a -CHz- group

|-is I nol.on
cm QPRSP BSEE R bl P& RS Rk e O PRCGHEY s o fom
the PbxiLACELMMAR d@Ruiabls NELL LO MG “1-T SreRbergdbatiated Goterocyclic
partially saturated or unsaturated, mono or bicyclic

proup’ #rg respRolingi mperslyh . dinraus 1ordioypansh lad-orahigieiyne
1m1d§n%:|3tmnar kP gﬁgﬁl?cﬁ lr}apirgilfgyloﬂ%%m?%w ohgfn Pw&ﬁ{grpzhéﬁnﬂ,

Ss ot 0’ speci r bon

homapiperagieyl shil itetlydrapyr@hil. gr oup can optlonally be
repl aced by

RIS A e o A7 st S A o R Yl Feontains

an adBBSROENSEM, ol dendr Sl atoaeh. APRiddgah livkedab Didindeled katurated
unsaturated, nono or hicyclic carbon ring that

ring sdiaipHenaly xeniging #8 addifenad pirogen, oFpRen gF b‘d g gipm” is & saturated

oon BP0, R AR i 0 e

nitrdgemniomuyatayled in theaingpthe dpg bptéomally gtmiajm & aﬁdng}nﬂ heterdgilon

t . b | t .
seledig FapPEr AP DI b R E DG I EruREe SRR ertaced
by aGEEP DM Yhe nplmﬁﬁ%ﬁbf}ﬁﬁ:%@fﬁmly be‘b}éﬁblﬁﬂl? @lMis&d 10 furm the S-oxides.
cyclopenteny cycl ohenyl, cycl ohexcnyl

naBhehples of &1r3%ik1/1ny'lﬂl‘-ldlﬂ mww,l etlsil, Props en%@wwl &n peagapje of
i !S‘ ..e 3
S L T e
stholpastionsh) @- atdriniteccirbsen. Hmmluiﬂamf F@gﬁﬂgo}.s’tﬂwh‘@n wadiroxy” include

, h w f.
ey LR T RS B ERIEB 0T Gra gy T e i et igpino
mclﬁ’c[%tfbﬁﬁ‘éﬁ‘llnhh( a@@tahﬁw aﬁ\ﬁ%ﬂ}p@dﬁ ﬁtmﬁ( @xamﬂl&éjﬂﬂ Cﬁ%lﬁﬂ@({})@h&hﬁﬂcm ais

e optionally OX|d|sed to form the S-oxid

0 1o amb! Gl Ohiwiiee ) *@@s Tefudatiaetblfi, e tbipener ed
mct%ﬁsu ph1 q1d f:tf]y(il ﬁﬁlﬁ?ﬁ%&%&l hﬂ@i}} g@ﬁﬁgﬁjﬁ* B 5allcyiS(0),
whelsi® r BXab fap G):h@melmethylmlp}ﬁﬂjdj Ett]td_‘,rlml}hhm]ﬂymw’zj?b#nfhaﬂnﬁmlplmn}fl

Exd{%lg eglﬁ?g?gﬁ;%llgaﬁ%yq’l’ E?‘I}Ziﬁgi{% LE%'P&P %}‘1 l HIF n1¥y1 and acetyl. Examplss of
“Nrtﬁ&[@mﬁqﬁ@%ﬁa‘ﬂyt1.3a1k}flammm include methylamino and ethylamine. Examples
of “N.NAC; palkylhaming™ and “V,N-{C\.;alkyl)zamine” include di-N-methylamine,
di-{N-ethyhamino and N-ethyl-N-metbylamino. Examples of “Caealkenyl” and “Czalicenyl”
are vinyl, allyl and 1-propenyl. Examples of “Cy galioynyl” and “Cosalkynyl™” ate sthymyl,
T-propynayl and 2-propynyl. Examples of “N-(Csalkylsulphamoyi™ and
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Ring Ais a "nitrogen |Iinked 4-7 nenbered saturated
_ring _which optionally contains an additiona
‘*ﬂﬁWFﬁéﬁ@h oxygen or sul phur atont. A "nitrogBhlFBAREEN=03
4-7 menbered saturated 15 ring which optionally
contai ns an additional nitg§pgen, oxygen or sul phur
aton' is a saturated nmonocyclic ring containing 4-7

PSR ATEH 5T S R P PR e S forhds). P of

NN-Q@fdaﬂcﬂ‘ﬁLdulphﬁﬁlﬁﬂalaﬁs HW- {a;qqftihymmabhdmm}rn aon | oi n
ected fromnitro

N, V-(digpahy L sulpipey) aBAN- %ﬁw&ﬁ‘é1{¢twli5§@i’qﬁué%’ﬁgg§@mlﬁ€er ein a
NG C%l@%i%cart%ﬂ%si hﬂg\d@ﬂi LACORAky IRWHRGY %}élﬂbtﬁ'ﬂ!m%mrbunyl and

sed to formthe’ S-oxides. 20 Exanpl es
cxhylmﬁm&@mhrkyaxampm bUHe N iy herbamoy'prdpy|  and

[13 o p C
RSP e BBl o R SO PR M pggroomn.
ExaniPilshe *W?@S’ﬁ@ﬂ}tﬂ arﬁﬁi}rblﬂpmﬁﬁﬁbmhyl cr}fclm@mpﬁyl and cyclohexyl.
t - but oxycar bon of "C | kox and

1-
Exanipdsp néack@%vlsu rﬁ!@ﬁﬂa@mnﬁwh@wﬂ@ﬂ BHARTEr opoxy.
lsapr%?g@ﬁ%agg&i Cand+ R }jfs%ﬂj‘ﬂl bARLAS. Fﬁfﬁ‘lq:les of “Cy. ;alkylsu]phon}g

am no ude formamdo, acetam do
inchagh mpﬂlghyllphm}ﬁ,osD[:Emaﬂqul[:élsﬂﬁﬁﬂdiﬂ:b@aﬁk‘ph@@d))ham@ﬁ éfn a

“ly, EF%E‘WE%&,W:{% ﬂﬁ%ﬁ:ﬁ; Vu%-,{u%%lﬂ{lﬂ %%{}f?guﬁ%htﬂﬁill agﬁ Il ﬁﬂﬂﬁ%?’éﬂi&ﬁﬂ}%l

Exanfiibddrsah S‘ﬁ%lsuipﬁ'&@ﬂ* m&]lilde ahhygliﬁﬂ{hlmhpmybmlﬁnﬁmibbm& bind
"Cl- 6al kyl einr is

2- prqmgﬁwighﬂngh S:ﬁg.qnpleépf]ﬁlﬁﬁcwqiﬁl{m é%ﬂludgﬁﬁethﬂxyathox}
2- ath%@?é;ﬁfﬁ&@h@epﬁprw %?Mgeﬁxﬂﬁ lcsq;f" | MBNGY,. salidREC,_calkoxy™

anoy ropi onyl and acetyl. Exan'pl es
includé mcﬂmﬂﬁﬁh:ﬁa’hteﬁtoam hohogpipokrathdyl 3yl ani no" i ncl ude

(2ﬂ1%p%¥r@@$ ﬁc{&?c}xﬁ alﬁgw?es S ng %ﬁ%ﬁ%{)}?}? dﬁgg&f T(mjrl)o:?radnd allyloxy.

Etaﬂ'{ElEE{ MO, thlkymydye irldstda mh@ﬁylnx}dmnd(ﬂ\bﬂbh}jﬂ()?@m no and

N- met hyl am no.

" CA- qgﬁqw@piwmmccgp%ﬂvlaﬁwpta% pg}pf %ﬁtanﬁmuﬁﬁ 8&&% t}/ventmn is, for
m.angii%'cml ?1% - 1ti§g agf"!}ﬂ(aﬂb\ﬁkagu@(ﬂgf thw @ﬁldﬁ)‘.ﬂ%h is@ificicntiy basic, for

2-propynyl . Exanpl es of
exarmipie, (aﬁihe:ﬂaaldldyllc)lsuil pfh‘.h rfoltxangieg AMDOLIO B/ PERABIC B BCTor crquaple

05100 l
h}drgﬁg?rwgygrﬁgﬁﬁgwk;ﬁ)gg ﬁlqs&n%?r?‘ F Ii(.- cﬁ%c cg)'}halmi: acid. In
addxﬁifm a sd“a%@ﬂm%blﬁiﬂﬂﬂ?%h lilﬂl?@&}li af aamﬂlpohhd\ht‘the fivention whmh is
- (C1- 3al kyl ) 2sul phanoy| " are (di ms u garma)(k I
suf‘-ﬁawdﬂwdl(: mwa}kaltlnptebﬁhyﬁus %ﬂﬁlmﬂ#air Wcs*wm ° ?% R dkatine
eartl Ei’gags’lallp%l @'Ar}; 86 RAPPM o esn@fA Ealt, an ammonium salt or a salt with an

K I)car amoyl ™ are met hyl am nocar bonyl and 5
Drga@itdhah{ﬂwm::h ﬁﬂmﬁbemﬁ?ami&gmi@l—ae:ge;@ﬁble cation, for example a salt wilh

2ca
““"WT@fé éﬁ“R@F;‘gﬁ‘iﬁ’ Hﬁ%@f@%gf’g‘%‘i“&q@h (}W“‘é”r%“‘rﬁ‘bﬁc‘éfr bonyl and
tris- L8kt almn@ocar bonyl . Exanpl es of
80yc|oa|k " are cycl opropyl, cyclo ut

L, .
cyé’:lndp miyp i depticaldy @ﬂ@;ﬁé‘gy@pmpm&@dﬁﬁp 'ﬁ I% containing carboxy or
ALK Y WS B Beler whmh is hydrolysed in the
ns i B A B B el MR Bl Ml i is hycroly
husdan biininalboalyeo pledntatbe pizampides apbhol. Suitable pharmaceutically
acceptajﬁlc c:as!mi;sy 1l+:r§ ge!w g:-?yn%ciude C1.salkoxymethyl esters for example methoxytnethyl,
Cr.callkanoyloxymethy! esters for example pivaloyloxymethyl, phthalidyl esters,

CagoyeloalkoxycarbonylonyCi.salkyl esters for example 1-cyclohexylearbomyloxycthyl;
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10 include nmet hyl sul phonyl , isopropylsulphonyl and

t yl sul phonyl . Exanples of "C2.6al kenyl sy X
WO, EWE‘f"u?j‘élw nyl sul phonyl , at!yl sul phonyl and HRR YR nosos

1- pr openyl sul phonyl . Exanples of
" C2- 6al kynyl sul phonyl " i nclagde et hynyl sul pl ronyl,
1- propynyl sul phonyl and 2- propynylsulphonyl Exanpl es

13- @cﬁm1é§l“hﬁﬁgtﬂﬁ@w@stc@§fok@%e)fnp1é Bek 1@&@%&@%&% %emx% and
2- et hoxypr opoxy and 2-i sopropoxybufoxy. Exanples

£y rE11@1‘}"GTaIPWWﬂlB‘eﬂ5F@tﬁxfylede‘@ﬂ&bwﬂmxﬁcarmmmgethﬂ and may bc

o X B Y g En g o R o

@n Wzkrehjsdrﬂlxryablﬂ gt uﬂmmnpmh@my tha Hetnatld (T :Q:)h)?hmmg a hydroxy
mpl es of "C2-6al kynyl oxy" include ethyny on

group H}&WEWW@W SSlaseurh %tﬂh@“ﬂilﬁﬁ’r%@eﬁ}tilﬂc cwdiﬂs @mcme
rclat@tﬁedméﬁﬁnﬁ WREPUNG i ﬂitt%ﬂ-?m' VA ﬁi;gld'mcfﬁi o‘?f t{l:&&qcr LR RIR o give

an acid-addition salt a conpoun e 1 nventlon
the padeis Cy drexysarbdy. Exemploy olaasidoxyitiyl atﬁ&q @caip lastodincthoxy and
for exanp an inorganic or

%n‘g add.it on sajt with,
2,2-qimg KPP px B EXafhIF B R Fe wrve)}wrémlyﬁabéerew s groups
for h§&|09§1 Wchide aRBASR, %ﬁ}{ﬁﬁl phbdfAdins Qﬂpﬁﬁobtﬁumg bid$1 A

lerc acid. In i'tilon a suitab phar maceutical |y
phena&te@pla dbﬂ@'ogéﬂowidfﬂ mvmdhzfio:mb@nzit uxttre), dialleyirzitemophindh

3 eRt s _an .alkali
w el ah SR ER AN Bl 8 o B hleg A R icaeecGog,
carbomyhadtylsEkdnplésos! sebeaingeh® of beddod] inods mBGORGI AHA [Sdrizino
.E‘aﬂ,a nmoni um sai | or asaltvvlthané or gani c_base
linkegllfogh® Hik BRHEOLAH GISUYIRP EPUALBEEan & Peatibe the bnzoy!
rngexanpl e a salt with methylamne, dinethylam ne,
“trimethyl am ne, piperidine, norpholine or tris-(2
- hyeinosarandrnds efithe g (1) mayi have bﬂymﬂ g:l:ryrsaathceor@tnecmof

omyGPaRg U afh 4 ok 81 TAT b BORRUR IR GO

encoapaapd dbiueh egtied, dM@tc@d%slaﬁwﬂyﬂﬂ%bb‘rﬁ&dc ilsﬁniefsetha@@sshﬂr@[{
Qr animal body to produce the parent acid or alcohol.

inhibeigTst 36HFEY phar maceut i cal |y acceptabl e esters' for
caf m}ﬁ’edn%ﬁ |n’ﬂ%s @]ﬂng @htﬁ(ﬂﬂéhﬁ‘ﬁ{eﬁ}é lforﬁﬁto? bR :,foﬁn? ?ﬁ@@ih@ formula
r§ for

met hoxynet hyl , al kanoyl oxynet este
(1} thak pampd se CRIRY thdy‘lﬂqxgctmtth}lh parpibethethe dylleda@n@r svilt appreciate that

o, R e R s St
CTithGiR laQa@luﬁt)I&htaa{BﬂlQ?ccﬂta?ﬁ - i@yl R B &EQ'MLHEEIHPNJH exist lln

esters for exanple 5-nethyl-I, 3-di oxol en-2-onyl neth

solvadgdps *@ilaéannkféw%?ﬂwwcaﬁy é’tnhwme@t Bydsatpd forms altn@ tebe
undcilstiﬁ'ﬂﬁttﬂaﬁw&ﬁﬁmﬁﬁle E’S)éls affR@h a{QE If o W, ks WK

carboxy group 1 n t conpounds S 1 nventl on.
mtnbiorwacusithy dr ol ysabl e ester of a corrpound of the

BB PR BN e S BBSHR LY HIER e
appré@lato wﬁl@bﬂ}%’ﬂﬂé Mnﬁﬁh@%‘laﬁm@ﬁﬂcmbodimcnls defined hereinhefore or
hereinafter.

Ring A is a nitrogen linked 4-7 membered saturated ring which optionalty contains an
additional nitrogen or oxygen atom; wherein if Ring A contains an additional nitropen atomn
that nitrogen may be optionally substituted by R; wherein

R’ is selected from Cy.¢alkanoyl, Cp.salkylsulphonyl, Cycalkenylsulphonyl,
carbocyclyl-R™- or heteroeyelyl-R¥-; wherein R may b¢ independently optionally
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rel ated conpounds which as a result of the in vivo

: ! is of the ester breakdown to give n
“DHE/(%P@%@%FQ oup. Exanpl es of a-acyl oxyal kyl et EFT}Q%{% esos

i ncl ude acet oxynet hoxy and
2, 2-di net hyl propi onyl oxy- neffshoxy. A selection of in
Wo hydrol ysable ester form ng groups for hydroxy

substifdfd U @adhk ﬂg QWM;}Q@!@E@H’ homﬂ@e%h 3REW if30d heteracyelyl contains
substituted benzoyl phenyl acetyl,,

an \éﬂ{kmmtyahttmwgeq my@p@etlmaﬂdylsuhsamﬁmtm?e lesters),
“kXd arbar[?()d} and N-(dial kyl am noet hyl ) - NV
aI I"Car anoy t'o gi ve car bamates),
di aF"Ky&,ca:tmdda;meha&b @nﬂb hedi e G AsiRbA, Fzﬁki@mplaeg, of
substltuen s..on beuzoyl |nclugfqnnr pholin

Craplipeylasy. mo"-(Ci-#Red 1B @ - iHg (R eromEhe ’a?&o%}\fz‘ eppeyelyl,

whe%?rf R 'n?a%c%ﬁ&ﬁll euztshauér orpd'ariﬂm bRk bi ABrea{*’t he
nzoy ring ome conpounds of the formul a (1)

maj’ haGEmﬁﬁﬂﬁmﬂ centres and/ or geonetric isomeric
ce ﬁaef%t and Z- isoners), and it is to be
P800 hat t he invention enconpasses all such

0 DREI@% is hiirsgentlakebit s 6mnsherddagedniimg whlt:isqmmljt fAtains
possess, CDK i1 nhibitory activity. .The |nvent%
on o AL EUIOBETLATPRARRE BT BT AN PG A BRRESR fygonal nitrogen

atonf@lﬁﬂﬁff@éiﬁ 1o Hﬁhﬁttgﬁﬂiwluﬁstmﬁgjlg 1?1? thRtzipossess CDK

Itory activit I'n partlcu ar the skilled reader
wi Rl isspisried fmnecmﬁh&nnn%nawlsmlshwéﬁbg@hﬁnﬂm@hﬂnﬂ

cortpisber s b SR U PG el 8 R B et eotionaly, |

substibARDINGshaafbytaeofrodctasted fitod) R??gafnde.xlnmm lﬂ“saidSmeeza:tye@'l asltains
wel | as unsaql vated forns, %ﬁ ﬁ_ﬂ f$r gﬁanple

an ~Nilg mgicsgthpighirggen may be qrofopmly sypdred Bol t hat t he
in 1enc sses all such solvated fornms which
po§§2§gqgnﬁg ggyﬁnhlbltory activity. Particul ar val ues

of Wis selbited o bpls, areodydfal] Gvsikosnch-wilymydsymaybe
c TS .8 Ny DU b dasons

wheheh RFnadt igy optiBhdlly shbdtiuiad o tarbgety dricrk ad}réREf menber ed
satyrated ring which optionally contains an 30
adtﬁt‘isgnaflﬂkﬁi fogen or oxygen atom wherein if Ring A
co L NS d addi tional nitrogen atom that nitrogen
rﬁz%lgq()p[t%lﬁ%nal ly substituted by R7; wherein R7 is
selRang &ds § nmng@uhrﬁaﬁ P&amwber@lsa@a:ﬂw Fag M}lfbmrytwnaliy confains an

add‘ﬁ’é’{“g I%lglgofgg Lﬂ?&%l X{R/H%r aqar b relx ¢ l%l.gg Iﬁnc é%aé“ﬁ ! a{if,htmnﬂl
mtr@g«‘:h'aﬁ&ﬁihhb’m%o&kﬂalﬂlﬁ%lﬁﬁaﬂ@hu&lﬂﬂd 6BRY; Lehicktei 03113 -13
substituted on carbon by a sel ected from, Re'

And WISt GO Cialkeer f bl IPbeBic ca AkensI DGR,
cmgquﬁyf{m Nt R AILR TBYLeDEn AP0 Batdd¥pSHBRT dpibRgiyDY

substituted on catbon by a group selected from R*; and wherein if said heterocyelyl contains
an -NH- maiety that nitrogen may be optionally substiluted by R

R is selected from halo, cyano, hydroxy, Crealkoxy, Cogalkynyloxy,
Cr.salkanoyloxy, N,N-(C:galkylzamino, CrsalkylS(0). wherein a is 2 or heterocyclyl;
wherein R” may he optionally substituted on carbon by one or more R*;

R and R are -C(O)-;

RY ig Cralkyl; and
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Rl and RO are -C(O-; is selected from hal o, cyano,
__hydr ox Cl- 6al koxy, C2-6al kynyl oxy, 5 e
“'Oé%/fﬁé}&?)tégnoyl oxy, N, N (Cl-6al kyl)2ami na, C1- 65FK{P&Idhs
wherein a is 2 or hetcrocyclyl; wherein e nmay be
optionally substituted on.ggarbon by one or nore 1(26;
R21 is Cl-6al kyl; and R26 is hydroxy. Ring Ais a

Nigfak nked 4 - 6 nenbered saturated ring which
06{|§%§ﬁ5§#contalns 10 an additional nitrogen or

owg@n iah afogwhirkeild hdmiRralyatrgoitieg which aptadaily pendips an

e AT BTk, B APk o
mim% n%l Hﬁ%ﬂﬁﬁally@&b@@lt&i’!ﬁjﬁw RARAN |,

kenyl sul p onyl carbocycly -

ncRos w@ﬁ@@fmmaa R 6. wmﬁuw&ynﬁ@ni’ GaeismlsHphons
! | gin
whcr?lgtﬂ ?%% b n%&ﬁmﬁ%htﬂsﬁm Sal ktglrh ﬁxufse%%ﬂmo%ﬁt@cﬁ Rét

erein i tcrocyclyl contains 15

ark® NHeleomil ﬁt}m ltyhiaix}'nﬂt POgEn, (ﬁ&yﬂ@@‘_‘rﬁﬁﬁ’lﬂoﬁhéﬂi’-ﬂcl salicyl};amino.
substi tuted

s JMES heid PIEEA “hﬁz’o nmgg};gﬁaﬂ H;\fvgi,@gil of &ie%gu%'k 3 ‘I.J'.S}'I,EIE:IIJl hid

plper%nqayl %ﬂc%ﬁanall@l&@@ihﬁ@ﬂ@yﬁlﬁﬁﬁn by R'; wherein
2am no, Cl-6allyl S(O a wherel %
orRh@Eth@/ﬁwlylﬂWt}dV\h@P@Flﬁf %chwashﬂ@ PAPRYL: &%ﬁﬁhy ulod]

t.ed 1
buty G4 PR cﬁ%ﬁﬁlﬂﬂ*ﬂﬁyﬁﬁﬁ*ﬁmﬁ%@ Rk ogen
tetrah#dﬂ&ﬁfﬁfhnﬁ}vﬂwnﬁrmfﬁmhdmgbﬂﬁr athectin Rhgawhe tlepspdensiyaipiipnalty
contains an_ additional nitr X
qubstétpg;ﬁ]gn\m@pgl e gfmﬁlsﬁlﬁgtﬂ Er Ig’g H é"ﬁ" g{%a Tt%?l% %g@%&?&iﬂ contains
an -rﬁ‘Htﬁ18ﬁ$ﬂhﬁtﬂ%geﬂﬁtayr&htobﬁgﬁn FROstiRA AR Onal |y

subst i t'ut ed wherein 25 Ris selected from
GRéEa!mﬁﬁndy&C(@} 6al kyl sul phonyl ,

&al k 2T
F‘cr %%@Cé%(%;ﬁ%ﬁ58&%(1\%1110:%&5&}%&%%%&%&%e%]?tﬁo&cggférﬁ e'?nj,{m ;}rlm:},
acehf@@t ﬂmgzﬁ%ﬂatnmg Ulah ylieinechnesyl, dardzo?'l lpryrrahcgmdurpu@ép}@rm ed
rom a erein i Cro 3
sty PR R AP G BHTHE B Gt ) e R
su@sﬁghﬁg ¥ R, Rea is selected fron1ha|o cyano,

hy r oxy, 1.ral koxy, C2- 6al kynyl oxy, 30 C
mﬁanbydtmxoy N. N- (G, - 6al kyI)2am no Q- 6al kyl S(O),

o, iy b I AR Mo R Sl tponay
subsitBeBROnid@naryeR ™ GhOEy R2' is C3. 6a| kyl; and WD 2

651(’ 137s§:lelc1!;:|d from acetyl, propionyl, 2-mefhylpropionyl. 2,2-dimethylpropionyl,
butanoyl, 3-methylbutanoyl, mesyl, viaylsulphonyl, cyclopropyt-R %, pyrrolidin-2-yl-R -,
tetrahydroforan-2-y1-R'- of tetrahydrofuran-3-yl-R *-; wherein R may be independently
optionally substituted on carbon by a group selected from R, and wherein if said
heterocyelyl contains an -NH- moiety that nitrogen may be optionalky substituted by R*;

R is selected from fluoro, chloro, cyano, hydroxy, methoxy, 2-propynyloxy, acetoxy,
dimethylamino, diethylamino, mesyl, azetidin-1-y, pyrrolidin-1-yl, morphalino, tetrazol- -yl
o tetrazol-S-y1; wherein R™ may be optionally substituted on carbon by one or more R*;

R'® and R are -C(0)-;

R¥ is methyl; and

R™ is hydroxy.
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-14 Pcr/CB20051000303 R26 is hydroxy. Ring Ais a
nltro%en i nked 6 nenbered saturated ring whj

WOIEFYSHAl |y contains an additional nitrogen 'a{b{ﬁ’]m”"”’r{“m‘m
wherein if Ring A contains an additional nitrogen atom

that nitrogen nmay be optiomgally subs tituted by Rt;
wherein 5 R7 is selected from C1. 6al kanoyl

ClRﬁalﬁkW MJBIPJIQJH% F@esﬁ?@t ?la }‘ﬁlotﬁﬂtrghgﬂﬁ'] %em?\M]? i -NH-

RC m@y be optiona y a group
mmcgkeﬂnembwedpﬁﬂn@ﬁ} Riretituich by &' nwhm@ is selected from

KB S B g AL B P RSy o gy tstshons

'ﬂhnrﬁﬁﬂﬁhﬁﬁ}l E@mpti@ﬁﬂ[)@luhdltmﬁdl o@EarB@eby 4 g;r:mlt: scléctMRER RA, Sdkain
ﬁ r.azin- y be optionally substituted on
r é@%ﬂ%ﬁ FW" h £ FShegY RECRY aul deedylamiggm acet yl |

pfﬁﬂn N ok o TP R FE SRR on o REEN BIL ARz 1y, 4

butyFy onyl,
acet)émpaagahsluj lpﬁ-qjl’ryd:ctommr)dnmmydm Rl}'sk,-*-I -{2- hydmchatyl)p1pcraz1n—! -yl, 4-

I B ey SR UKL bt od on

metheR{TH %hntéyl)ﬁp&ﬁﬂﬂ—ﬂ 8 ed?%ﬁfﬁﬁﬁ}rfﬁtﬁﬂﬂhﬁmmﬂ@d} zﬁ‘; [‘ v {(3-hydroxy-
sal teroc cont al ns H noi et
&2 dimﬁ‘rhﬁ@é‘?imﬁﬁgﬁ/m@fﬁm -1 ghalByd-matisl Mmﬂr@w‘cbl}ﬁn@}pp%zm -yL {(8)-
I
3- rnc-%\q ﬁﬁ’@‘g’}’g‘%@ﬂ;}?ﬁ%ﬂ is-}E?Oﬁ%xggthgiﬁﬁlmoﬁécﬂ@?ﬁpeg% 9! ;?24 [2-
{d1mdihmatmgd}ah}'lﬁniphcdlyﬂpiwﬂaaim ol 4Mbthnt}étthﬂmpbdn#l}plperazind -y,
hoI|n eln R24)

|
St R e R s L S o RN
hy dr&ﬂ)%@clﬂﬁ%pﬂcﬁrbﬂﬂ}]ﬁﬁ’ﬂemz@ﬁﬂ-yl 20 1 R Bndcgelby@pAxabof3ipehedzinSt -y,
perazi n-1-yl ‘or norpholino: wherein said piperazinyl

4- (Zﬂ*ﬁémmﬂdpﬂhblﬁwwwﬂ}@%@tmrhﬂeEl (G- ThydoyerrrsyoRpiperazin-1-yl,

O Bl R L R P el perzain -1 -
{{S)uB-ﬂIﬂlﬂhwlptnplhmmyipcramsym 4\((Ih)jﬂctrai‘|}'pil'{cfmyh -2-yicarborylpiperazin-1-yl,
#{(éﬂy%tgs%ﬁ'r o%fnél Eéﬁéaﬁbc@ﬁ}ﬁf@ramar -}% ¥ (Isr:%lﬁ%’ryl’}p;pcrgzm 1-vt, 4-{{R}-2-
hydrb Huﬁ&ﬁ?lﬁﬂ[mé&&ﬁﬂl%ﬂ)’d ()9 hy dMS b8l Aoy R ERYIDE VI, (R) 3*

i ndependen i optionally substltute on car bon

acct@a@wﬁpﬁémlw@t ol f{ﬁbﬁwap@fﬂammvwv@;ﬁ whitRi<gai d
n [
e BB POyt Rty b 0 T3
2-{ M N-donashylcarbaney!jpesraindin- Lt dF-Gxbheny slphoxpiperazin-1-yl, 4- {’? -(2-
2-pr nyl oxy, acet px no, Iam
L e T Ak R i SRR
dtmﬁtﬂ%tlﬁrﬁﬁl@{:‘mbaﬂﬂyljp Bragin- 1O ARZ OV Rsgl-v-wher ei n R2" may he
opti ona substituted on carbon by one or nore R26;
1::}rdmxymethyianmm)acct} l]plpcraz::nu -¥l, 4-F3-hydroxy-2-
(hydroxymethybpropanoyl]piperazin-1-91, 4-[2-(1,2,3,4-1telrazol-1-yDacetyl|piperazin-1-yl,
4-f2-(1,2,3 d-tetrazol-5-yhacetyl|piperazin-1-yi, 4-(1-methyl-L-prolylpiperazin-1-y1, 4-[2-
{mesyljacetylipiperazin-1-yl, 4-(2,2-difluoraacetyl)piperazin-1-yl, 4-]2-(pyrrolidin-1-
yhacelyt]piperazin-1-yl, 4-[2-(morpholinojacetyljpiperazin-1-vyl, 4-[2-
{diethylamino)acetyl|piperazin-[-¥l, 4-(propionyi}piperazin-I-y, 4-(3-
hydroxyprapionyl)piperazin-1-yl, 4-[2-(azctidin- [-yacetyl}piperazin-1-yl, (R}-3-
aminopyrralidin- -yl (S)-3-aminopyrrolidin-1-yl, {3R,55)-4-acetyl-3,5-dimethyipiperazin-1-
yl, (25,3R)-4-acetyl-2,5-dimethylpiperazin- f-¥l, (2RS,65R)-2,6-dimethylmeorpholin-4-
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R 6 and RL are -C(O-; R2is nethyl; and R26 is
hdroxy WO 20E15rn75461 1'i" 1ICI3t{'fP5/|I

WO MISWESRG A i s norpholino or piperazin-l-yl; @LEF{H}E‘”}?M"J

Ring Ais piperazin-1-yl the -NH nmoicty may be
optionally substituted by _R§- wherein R7 is sel ected
fromacetyl, nethyl sul phonyl, ethylsul phonyl and

311pméiﬁﬂ§ ﬁ%:tﬂgg%m din- 1&{1;% @59,1411%9?;&1&%%-10@3 gza-al ly

on ca a group select from R2;
hvdrshecaylamits)R2idis-1 sdl eoeadarhimomchyids loxy 3-meetlwgsegetidin- T-yi, 3-

B GR pr aa o Gy gsia. 21 4 fogether

h}dr&}mhﬁilﬂﬁﬁﬂﬁpﬁﬂmﬁﬂl -1-y4- [3@@t{5(twmera2| n-1-yl,
acet oxyacet yl (&l er azi n-

h}dl@;}@gamwl}gwrm}gpyqﬂ) Ig,g,ﬂ,a{iwhﬂblwﬂfuyjrammn)p:,rrmhdlm -yl and {3R)-
3 {:,1280(1@?!59{@ 9%%}11%' erazin-1-yl,

xyacetyl’) pi perazin-1-yl, (3-
wemmg%yxar{@@am@wemﬁmrmmw 163k riraryoseyy iprradiny il 4-

(3N SR BBty S B DR proniompisemaery s 4402

mcth)éﬁf;ﬁ Bﬁf}lgﬁ&)‘iﬁ:ﬂl-@ﬁrda({R}'JSJchﬂL}:i(E(Ify)dm*{j,butamvl}plpemmn 1-yl; 4-{{R)-
dr oxybut anoyl &éseram n

tﬂt‘-’ah}fmﬁl ﬁéﬁﬂfﬁﬂnﬁﬁﬁlﬁ%f%éﬂyﬁﬂ) ‘|!r|( AvHpxy bwlloyﬁpupggﬂ(ldr% 4-{(S)-2-

et AL PS8y 3 4

tf:tmﬂydrﬁué-ﬂwdkraw@mfbpabvrhmﬂipﬁomyl ]:yﬂnpe,rcamrwp-n-y;cmbon}i)p;pemm- -yl

4- (1%@@%%850%%% B@vﬁe@ﬁgﬁﬁ ?6@ 2 rﬁet}11;I;‘,'[rgjrnlyicarbnnyl}pipcra?ln—

1-yEARL g_lﬁQM&%Qﬂﬁkﬁ@tﬁ@Mb&%ﬂE%de)ml PLuazipy.t- yl 15
hydr oxy- 2- met hyl propanoy eraZ|n 1- 4- ((R)-2
h}rdmhwmmmﬂ}pwmgyl prip@r@argrlnylr 4-925{ 3 tctrahydmﬁlr Z—yl}plpsmzm Tyl

s o e

d1mtﬁlﬁ)&érg§ﬁﬂm:ym}pﬁxmszaaﬁlhy!L{);\Eﬂmahannﬂnﬂbl-hylbulphm}fl]p1[:r|{:razin-1 -yl; 4-{2-
- - ra af ur an erazi.n

ilrﬂr&x§ %gyet?§9fpaw§§4 RPFAR 3 + @@%@%ﬂ%@ﬂ@%ﬁ%% ik y4 (2-
hydxﬁxﬁéﬂ%@ﬂﬂ‘ﬁﬁbﬁ% ﬁ119¢rﬁ’ﬁﬁ~@zg,'lm tir M}&oﬂx&%ﬁ)mﬂgpemzm 1-y1; 4-(2-

ydr oxybut anoyl ) pi perazi n-i

mes y@nhdkmmnwnéwﬁ ﬂpﬁzﬁéﬁﬁtb‘ﬂﬂﬁcqf}'&mpﬂﬁﬂm 302

meﬂ%%%,tg_l%%lg!%@ﬁgﬁ&[ﬁr%lhql g‘l’ % éy meth} I-E’hyt‘lﬁsxy;émpmn} Dpperazin-1-yl; 4-(2-

retiépte Hopy dydr ania-horl; ma(ﬁlgmmphinipmcmjrlﬂ;ﬂpmaﬂin-ylfy}; 4 R)py2Zeofilin-1-
I car rolidin-1-

S) -,
yiacHy DB BT Ty B SRR R Pl 4-G-hyrony 2.2
azmeﬂhﬁﬁfe&aﬁﬂyi)ﬂw&&hﬁny}l1) @(ﬂﬁﬁ:ﬂé&@r@myﬂyl}ﬁhfagm('.Ezpl 4-(3-

i perdzin

meﬂmx@fpr@pmahlgmlammérwﬁ @aihwbﬂr@wgirmcﬂ:emﬂmw%m 10y B4~
hydr&nx{’ tt'?%}' rﬁlparg rﬂlpza ﬁ?—YE'tc)el%xg ﬁ@%}pﬂ:e}az]}ﬁl P-vl; 4-{acetyl)piperazin-1-yl; 4-

(azehmﬂriogﬁy?ﬁlm;boaﬁ in-ng); %@hk}kt}aﬁtt@ﬁﬁ@ﬂmnnil-}?ﬂ 4-|geybmpmpglr}pipmzin-
r oxynet pi.p n-|-yl,.
-?Mﬂ@ﬂielfﬂ:é P@ﬂ&ﬂzﬂ%{ﬁl&o ety Iﬂﬁ‘}"ﬁ’é@r PO ToAn Ly &
{wnﬁs&léhc&éﬁ)ﬁzp@mﬁnt—lefylr @%@J h‘?'t:‘xﬁa)z@lcﬁ&bﬁc]eﬁ"l)?%ﬁ%innr—!ﬂ‘ wlfz-(2-

rol yl’) pi pernzin
pl{}p}rn}f}ox}r}acetyl]p1pera?1n <1yl 4-J2-{N- h}’dmx}rmeth ﬂ -N- methylammo}acetyi]plperaz1n~

1-v1; 4-]2-(tetrazol-1-yDacetyl}piperazin-1-vl; 4-acetylpiperazin-1-yl; 4-mesylpiperazin-1-yl;

maotpholing; and piperazin-1-yL
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(rmesyl ) acetyl ] pi perazi n-1-yl,
dltluoroacetyl)plpera2|n -yl , )

‘*ﬂam%@?iﬁbrrolldln | - yl)acel yl]pi perazin-|- yI”m'ﬁ'mmmm‘ms

4-[ 2- (nor phol i no) acetyl ] pi perazin-1-yl, 4-[2 30

(di et hyl am no) acetyl ] pi per-azi-n- 1-y1,

4- (proplonyl)plpera2|n 1-yl, 4-(3-

hyRf@% R Aph ¥ oyinytsulphony! 1y, 4

o R AR AR AR L viyisughonylpingracin 1y

accfﬁmnmamﬂﬂﬂm (ﬂ:uamxgacywi}p(ps)a?@ Tayh, MW%’Fqﬁﬁtﬂyl&p]nerwm 1-41, 4

{dlm%?%@ @ﬂiﬂaﬁetﬁiﬁﬁ%fm% 15\;}“41 % ?@Brl aﬂiﬁ%@ﬁ’%ﬁ}ﬁnpﬁ piperazin-1-yl, 4-

Z-trie fivl Hiyd 100 s PIrohsidhn Bo fezinB1-20)
i b ;mhyaﬂ.osxy.é:f*?sr% A2

pipeRzicley AT parplidings | d| n- 1-yl, 3 -(2
kyfr I no) azeti di n- 1- yI 3
ngsﬁl)%%ﬁt(%z@gldl n-1-yl, 3- masyl oxynfidin- | -y], 3 -

azRHmdhmﬂthkumﬂnﬂmﬂna aminoazotidin-1-yl, (M -3 - ~

(3&%&{»%5@3405 RS B By b BRoDR By %'yr”r$| /i n.

Y0 o(BS)-3 -(gl ycol oyl am no) pyrrolidin-1-yl and
~3E§ 3-(glycol oyl am no)pyrrol idin- 1 -yL Ring Ais

[41—"(152l acet oxyacetyl)piperazin- | -y); [4-
éqg @xyacetyl)pi perazin-1-yl -, 4-
2- hydi - oxybi i t anoyl ) pi peraz,i Tk- |

-y
)srszlcheydi rt"mwlmdapqyomyin):mzpﬂ@r GriabeyLIN- ify‘nlcallml}réf)(rwﬂzd

BB it 140 3 T

t crf @ﬁﬁ’ﬁf?‘@rtf Mﬂc;ﬂm&éntl@'&éibﬁ@d/ frpamidh. g&lﬁi‘dﬂyhar {111 e.ﬂ% ];suiphnnyl
-1 ydr oNybut aki oyl ) pi p g 1)
whersimis b FRSAE P AR ibe SRS ISP GP&ME%@ Sm’;}f]ed ﬂﬂﬂﬂft?‘afs?ﬁ group

W24.2- hydr oxybut anc~vl ) pi p"ay. i n- | -yJ 4-
Sﬂe?%§§L te ‘trahydrofur-2-ylcarbonyl)p iperazin- | -yl;
4- @ is hydmogyeedlopr op- | -yl caf bonyl ) pi pt ! Tazi Tt -

4 T 2 | b |
B 5 S O S P RISRSELR o ar bony | ) bi poi 671 1 -
| s sc!’cctcﬁarcﬁlﬁ?c&@l r alud( 9fidd, ncliny e akbeRyibhmpipct

azi n-_ | - 15 hydro {0
N, Nrd)ﬁ?‘lhﬁﬁ“bﬁfr‘%fth Wﬂ UPFDIl}%rB) pi PR AT n&%ﬁ
( Szfiztaga g.&wgi’n‘&gﬁéﬁﬁgﬂtyl s}ﬁbt‘?& ﬁBﬂHc@l}fI bm};&)ﬂnyl or mzcs:,i wherein R’

i I oroacet erazi 0,
and ﬁé?emumy(b':amdtgchgimi]pmpaomﬂgsultst:tt;,tmtrt omcar‘t(-:m htiangzotpydelegiedifrom R
no%\@ h&(élpera zin- | -yl;
dff F¥dffnoot hyl siil phonyl )p iperazin- | -yl;
4 (R.2'115| Ny 6% ’m&f:lt&w ﬁ%}@fd@bﬂ pi pex' azi Tk- | -yl ;
2- hydroxyacet pi p crazin-

|
SplepipHiam h:fcirwﬁrh B 354D érre&%{.i‘f mi}lwifﬂhamm’l
NN (ﬁél—?ﬁ-%fég%ée : &(9:%121@ 7{‘?{2% Qﬁ%&owmﬁ/anu} fikigo 2 Ylycoloylamino,

cra
me@la@ﬁno‘ré%hmxyam&ﬂmﬂc), puggloay bt M-cytiopppyleatbdmeyl.

nlctllox¥e t hyt ~~t phori, vl ) pi peraziti-1-yl;

4 @S Hef Fi yI - 2- hydi oxypTopi oi i yi ) pi perazi n-1-yi: 4-(2-
Q%leprcplouyl)pjp|~Ta7 bi- I -yl;

4- (2-nor phol i noacctyl ) pip uvazin- | -yl; 4 -(2

- y1361|d| n- 1 - ylacetyl) pipci-azin- | -yl; 4-(3
(ggghyan1noprop|onyt)p i perazin- | -yl; 4-(3-hydro
R:s is hato.

R’ is fluoro or chloro.




10

15

20

25

30

, propionyl)piperazin di rret hyI prop ionyl)pipcraziR |

o RIS Ly oy 8 YL 8 (3 2 LR B Efmmsimn
- hydr oxybut anoyl ) pi pavi n- I -yl; 4-(4-
hydr oxybut anoyl ) p i pcrazi nggl -yi; 4- (ace
toxyacetyl)piperaziu- | -yl; 4--~aceyl)pipcrazin- |
xi #ﬂ B- | -ylacetyl)p iperazi n- I -y,;
C% oroaccty pi perazin- | -yl;
41{0yﬁﬁmpnnpyl)p|pora2| n- | -y]; 4-(piropi onyl)p
ar.a_z | -yl; 4-(tctrahydrofuT-3
5& X2 hW )plpcrazin- I -yl; 4 (vinylsulp
kgnyb)pipcrazi Fi- | -yl; 4-[2-

(11-1-tetrazol - 5- yl)acr~4 3,1)pipcrazin- | -yJ; 4-
[Zuéi 30 pf opynyl oxy)acc~ljpiperazin- 1 -yl;
2p( N hydr oxynet hyl N—nethylan1no)ace|yf|
plpera2|n- I -yl; 4-1[2 -(tetna zo
actiy [’.‘) p]ll@étaal:arhecﬂlyl,yﬁmrﬂn Rawey bt pptﬂcplee{:aﬂbﬁumt_[.‘.d.oy lcarbon by
4- mesytspi penei n- -yl; ntipholino; and p iperazin-
Dﬂ”fﬂmé@ 3‘6%‘.?07546 1 P(" 1'IGB2WS w1393 -17 Ring A
|SRHTﬂﬁHﬁMg§yﬂphonylplpera2|n I-yI
4- 71 nyl sul phonyl pi per azi n-

ac]éfét i szﬁ]gﬁ &F rcyplqshlml x*.'brar%@& W%@Ef‘wﬂ)‘% Igbfé‘ﬁ'ﬁli?drﬁnlcafhun by

F40 yl) pi pera7,in-1-yl, 4-
mﬁﬂég&ngghyﬁéﬁﬁﬁ%acetyl)p|pera2|n I-yI 4- (2-di et hyl

ankﬁmdﬁnyipmﬁybhonyl ) pi pcrazin-1-yl, 4-

S XOBRST SYBIAI ptaﬂ%ﬁ%)%@ﬁ&%%% iapoiplppit
plﬁ"elrs%bﬂjp [ -yl or norpholino. is halo or
is fluoro, chloro or met hyl

s 0-2:
ahi iR e ispanden b se R g EEn Shimasnl R TR Bngad R

indeﬁ );@%)Igf;?gpf elgr.r:% rﬂ%& n‘?éz'fhdp%p'n na@g F%t 'n’ﬁecﬁ‘?rl S5y SR mare RIS

whmiu( alkyl)carbanoyl 1v, N—(CI_6aIkyI)acarbannoyI

QcC NI- or -g-R12; Rs and Rl12 are
ﬂ%%ﬁ"l VPR EBfC Ed from Ct. 6al | canoyl or
C' RO SkRBpaMERtly skRclbgioa] Md%sﬁmhﬂ&l&ﬂmhayprbpyi wherein
i ndep endentlé optional |y subst|t¥ted on carboqﬁp§
R’ a@dﬁuﬁdﬁmﬁ@é o epioiharzRy broptipng d opRqrggR Py oge of
o Q(ﬁRg,ﬁ&g wherein R29 is hydrogen R2 is selected
¢ roxy,

rom am no, azido, nethyl, N nethylearbanoyl,
R s selected from methoxy.

R* and R? are independently setected from hydrogen, methyl, ethyl, methoxymethyl,
propyl.

R’ is €y salkyl; wherein B” may be optionally substituted on carbon by one or more
R'%: wherein

R is methoxy.

R’ is Cyealtkyl; wherein R may be optionally substituted on cathon by one or more
R”’; wherein

R'® is methoxy.

17 is methyl, ethyl, propyl or methoxymethyl.

13 is methyl.

R® is hydrogen.
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20 N N-di net hyl car banoyl, cycl opropyl - R34-, -NHR9 or
R4 and Rl12 are |ndependently sel ect ed fr

R3z:
““a?if{éqtr{wm propi onyl or nesyl; wherein RO and ﬁif’r%"%‘@”u

i ndependently optionally substituted on carbon by a
group sel ect ed fromR78; RPP-is hydroxy; and R34 is
-N(Ra)C(O) wherein e is hydrogen. 25 R2 is sel ected

fr ey RN R0 A7 10 1 |, N-net hyl car banoyl ,
N, N- di t yI carbagnygyl acgtgﬁt}%}ﬁ

{[ (Th@)afozg hw:iﬁudk@r@ﬁmaﬁﬁlw jrermitinpdtherg Fspuotidad sgnomepnd of formula

dr oxyacet am do, nesyl oxy
@M %ﬁ%@e’ﬁ@g;@w ey bamoyl . gisOorl. gis2. 30 gist.

gi g ARBa hitropa] ke R3-7 Bethbdied nakitcg hh@fvﬁlch\ﬂ@mnally contains an
V3951075461 ITTIG B 21 10M 00303 -1s R~ is fhioro

addigpnd ngpZen gt oxyRen ftemewWhergigriH Ring g condains ¢ fmﬂd&t@ﬂﬂl it rggen gtom
C, -r, alkyl or
thatggﬁ Bﬂlrda?bg'“pﬂ a!i}sm@}’st;tge&d SRbe optionally substituted
onRﬂaﬂrIbﬂmmb(ymamb or Nbre R14 . wherein R14 is |,
car bogﬁc 10 R is C~ -4 alkyl or cyclobutyl -,
whér'd 4 rray b ~- optionally substituted on carbon

by Rz(?ﬂﬁ}ééfedl‘i’ﬁihﬁh&éx WRBIEARART,. ;QIE)FICN-‘ELP@H@DW;baIMy]l s
et hyl , isoprop |sobut A hobut y|

N Nd§-ebdpr tbwg %}Flafbf‘cm}’lr% b %%BOWD“ I'5 R5 and R6 are
leqg@g Iﬁ%‘j‘ %@gﬂaglntgg%%s% RELOLEH G B Rl 62l Kyl

R’ is halo:

nisOorl;

R is C1.salkyl or carbocyelyl; wherein R may be optionally substitated on carbon by
O OT TNaTe RM;

R* and R® are independently selected from hydrogen or Cysalkyl; wherein R and RS
independently of cach ofher may be optionally substituted on carbon by one or more R'%;

R’ is selected from C;_salkanoyl, Cy.salkylsulphonyl, Caalkenylsulphonyl,
carbocyelyl-R - or heterocyelyl-R"’-; wherein RY may be independently optionally
substituted on carbon by a group sefected from R®; and wherein if said heterocyclyl contains
an -NH- moiety that nitrogen may be optionally substituted by R*';

RY and R" arc independently selected from Cssalkanoyl or Crsalkylsulphonyl;
wherein R and R may be independently opticnally substituted on carbon by a group
seleciled from Rm;

R is carbocyclyl

R is selected from methoxy;

R and R are -C{O}

R is selected from hale, cyano, hydroxy, Cigalkoxy, Craalkynyvloxy,
Ch.qalkanovioxy, NN-{Cisalkylhamine, Ci.salkylS{C), wherein a is 2 or heterocyclyl;
wherein R™ may be optionaly substituted on carbon by one or more R*;

R* 15 Cyealkyl:

R is hydroxy; or

1 is N(R®)C(O); wherein RY is hydrogen;
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i ndependently of each other may b P optionally

. ted or~ carbon by one or nore R 6; 1e8h0R 3o
“0?@%3 s'lt(gel ected fromnethoxy. R5 and R6 are R onz0s

i ndependently sel ected from hydrogen~net hyl, ethyl or
propyl; wherein 20 R5~ anddR6 i ndependently of each
ot her may be optionally substituted on carbon by one

ora gﬁarmg&'ilﬁcﬁ LSl dRan Iy REIREAISG LT 2@ MBibexy. RS
~are in ependent |y sel ect ed” from hydr ogen,

rreﬂ“hgrpfmeemm)ﬂu;thmﬁm;@ﬂqu Mytntmp oy is, pmxg@dma:on};@und ol formiula

Y n R5~ may be optionally substituted
{ (%Sndegmkg&hbﬁcéﬂgﬁém nore R16 Wherein 1116 is nethoxy.

R~Ring &Ejﬁhﬁﬁbgcﬂ%ﬂ@ﬁrm [Eiprﬁ’ﬁnnﬂ&y Ih@"pﬁcﬁﬂﬂﬂpmai&a}}ﬂpmcmzm-i -y, 4-
supstituted. on carbon one or
acctglemmmr]sy]ﬂgt{%-@w:)xyageiﬁ%mwpzm-ét}}},,yﬁ} {2 Wpce&l}plpmﬂmd—yl 4-
: WC)
e R e N e L PN
mﬂ%ﬁplgpmﬁyﬂpwaﬂ@m {?sh)rﬂy@wohmth}fmwhnwmm-é-yl ( “hydroxy-

of -t ent | LE I
22 el P e S P S p A BBl iR g .
3-mEBhAR- I‘Pydrﬁx}%umhb;r mapnadin-nked-d- (ﬁmﬁmﬁrﬁ&f ﬁﬁcﬁﬂ;}plp@hﬂﬂ-l-yl 4-[2-
optionally contajns._a

A AL P&tﬂ&ﬁn"bvhbf‘*e[?ﬁmﬁﬁlﬂﬁ’iﬁ'@mﬂeg?ﬂ}’éﬂi?%maw 19,

A R e e e ey

hYdWxF‘S’Gm}PmP}’lbﬂThﬁﬁ}’i}IﬁP@&ilE-dt‘jé,di ﬂF@IﬁﬂW@ibpmyicyﬁpmd}mpamnn 1yl
Cl 6a

N v LI L Y e
4o {{Sﬂ-hﬁill@k)gﬂoﬂa&nﬂ};ﬁperﬂm%ﬂ i @{mehm@pm&aﬁgxnmybemtrhﬂ, 4-
{{S}S’??irnrgthg{} pmgallclgﬁil]?pqzt:-era?nﬁg 1-vl, 4—{(le1 tetrahydrofuran-2-yicarbonylipiperazin-1-yl,
4-{(S)-tetrahydrofuran-2-yicarbonypiperazin-1-yl, 4-(isobutyryl)piperazin- I-yl, 4-{{R})-2-
hydroxybutanoyDpiperazin-1-y1, 4-({8)-2- hydroxybutanoyDpiperazin-1-yi, (R)-3-
acetylaminopyrrolidin-1-yl, {(S}-3-ac Btylaminﬂp}'nulidin—i -y, (R}-2-
(eyelopropylaminocarbonylpyreolidin-1-yl, (R)-2-(M-methylcarbamoypyrolidin-I-yl, (8)-
2-(N, N-dimethylearbamoylpyrrolidin-1-yl, 4-(cthenylsulphonyl)piperazin-1-yl, 4-{2-(2-
propyn-1-yloxy)acetyl]piperazin- 1-yl, 4-{tetrahydrofuran-3-ylcarbonylipiperazin-1-yl, 4-(3-
dimethylaminopropanoyDpiperazin- -y, 4-[2-(N-methy]-M-
hydrowymethylamino)acetyllpiperazin-1-vi, 4-f3-hydroxy-2-
{hydroxymethylpropanoyl]piperazin-1-yl, 4-[2-(1,2,3 4-tetrazol-1-yl)acetyllpiperazin-1-yl,
4u[2-{1,2,3 d-tctrazol-5-yDacetyl|piperazin-1-y], 4-{1-methyl-L-prolyl)piperazin-1-yl, 4-[2-
{mesyllacetyllpiperazin-1-yl, 4-(2,2-difluorcacetyl)piperazin-1-yl, 4-[2-(pyrrolidin-1-
ylacetylpiperazin-1-yl, 4-f2-{morpholino)acetylipiperazin-1-v}, 4-{2-
{disthylamimo)acetyl]piperazin-1-yl, 4-(propionylpiperazin-1-vl, 4-(3-
hydroxypropionyDpiperazin-1-yl, 4-[2-{azetidin-1-yl)acetyl]piperazin-1-yl, (R}-3-
aminopyrolidin-1-yl, {($}-3-aminopyrolidin-1-yl, (3R,55)-4-acetyl-3,5-dimethylipiperazin-1-
vl, (25,5 R)-4-acetyl-2,5-dimethylpiperazin- 1-vl, (285,05R)-2,6-dumethylmorpholin-4-
vllphenyl, 3-hydroxyazetidin-1-yl, 3-acetylaminoazetidin-1-y1, 3-(2-

hydroxyacetylaminojazetidin-1-yl, 3-mesylaminoazetidin- -y, 3-mesyloxyazetidin-1-yl, 3-
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nisOorl; R4 is Cl.6alkyl or carbocyclyl; wherein R4

h ptionally substituted on carbon by L8R
wugtﬂ)*m %ICEP R5 and R6 are independently sel ect g(gr?%"{ fomazos

hydrogen or Cl.6al kyl; wherein Its and R6
i ndependently of each ot her2lay be optionally
substituted on carbon by one or nore RE6;, R7 is

azidG@kefhads1f1- ﬁtﬁin@hzeﬁaﬂnklafﬂlol{dﬁ} iC[Bsgat kyl sul phonyl
C2- hal kenyl sul phon car. bocyclé - RE8- or

by depsirapRsag i '“‘Fii’g'my%dr i SR {Hay-be i ndependent |y
hydﬁ%ﬂr@g{h@l&yl n‘agn}%gg_éﬂda{% L r k¥ Eg\@?ﬁ m@)&?&@ﬂnﬂ%nul yi and {3R)-

rom erocycl
3-{glyomtvplhmsropmroliffe- 1 -plDi ety t hat nltrogen may be

op honal | ubsti t d by R 1; RO and RE2 are
geﬁgﬁﬁﬁﬁfﬁﬁ §ﬂf@%?ﬁﬂ from C, _ral kanoyl or
phs @by sul phonyl ; wherein R9 and R2 may be
|nd§ endently optlonally substituted on carbon hy a

gr Buﬁsc@ém&)@d“ﬂ%m moipe, EloRmathys MewpbrlsyErpryh R 6
S BE S SRMRIL 2. AR Bl o o

ect e 2
meﬂﬂh:mrkmall-lhydrykmyhmﬂﬁlnﬁa-ﬂdao@rmy‘l’ cyeygpropylearbamoyl.

o AT erBR R e O p aftt SR uttlEke 1. 2 18 2

Sukétdiﬂﬁﬁdgpﬂ_cﬁ@['{bon by one or nore RRU;, R-21 is
Cl-6alkyl; R26 is hydroxy; or R4 is -N(R9)C(O -
whEred & R29 i s hydrogen WD2110/ 074461 11 C176 6

or R bR e R BB BB SRR P8 |
a: R ahdRf ars prdepemitnttsheldcteddm: bydrogeoTmethyl, pihylomicthesymasthyl,

1_'Fé)n'potrml O folTnula (1) (as dopic |ed above) whcreiw
PIOW¥ng A, R2 and gt ogcAher forrnpipuazin-I-yl,

or aﬁﬁﬁirﬁiab@ltﬂsﬂ%& acAegTEEIY daBl R Gh A 1o ﬁvdd‘bl,véablécsﬁ:blﬂi\éfdﬁf perazin
4-~2-acctoxyacQyl) pi pcrazin-

- h%ﬂ@ﬁy‘a@e& rthesiasprey pijjhg_mvymtmmphem 1§ pmwdedy a cﬂmp{}s:f%d of formnia
() (%)%%EE’FH#%E\%DT@?{MG?@EH a7dn- | -yl, 4- (2-nethoxyacayl) pi
e (R & py mmahémylﬁﬁkpﬂ pe, maberedsabanyted ring which npti{mally confaing an
3-|.i ydroxy- 3-tn~t blltan
add@gnwﬁrﬂ@@ OXP. G “ernst%%% 56‘5‘? ?\p A o aggjfional

nm“{{(gc@ato%} ﬂiﬁﬂﬁttr‘t‘@éht%‘yhﬁ%pflﬁﬂﬂ@%hﬁﬂﬂ%a@«*l@ - |-y 1,
(S).- - nct hy l'i ydroy. yblltanoyl)plprr -t7,irt- |1

-y 13411?(1-:2 di rret hyI arni noacetyl)pi pef a7~n- | -yl, 4-
[ 2 * iz Cy.galkyl or carbocyclyl; wherein ' ‘may be optionally substitated on carbon by

one or more R whescin

R’ and R® are independently sclected from hydrogen or Cy.salkyl; wherein R* and R®
independently of each other may be optionally substituted on carbon by one or mors R

R’ is selected from O salkanoy], Oy gatkylsulphonyl, Cy ealkenvisulphonyl,
carbocyvelyl-R'®- or hﬁtcrm}rcl}dnl{m-; wherein R’ may be independenily optionally
substituled on carbon by a group sclected from R and wherein if said heteroeyelyl contains
an -NH- moiety thal nitrogen may be optionally substituted by R™;

R is carboeyelyl;

R i5 selected from methoxy,

R and R'? are -C(O)-;
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10 ~dii-nethyl at ni no) ot hyl sul phonyt] pipprazin- | -yl,

4 nmel hoy.y) ot hylsndphonyl | pi perazin ;
Wi "ng idroxy)cxhyIS|tIphonyllplpera2|n 1- ylb{TManHnmnus

4- (cyzl opr opyl caxboi i yl ) pi perazin-1-yl, 4-(1-

hydr oxycycl opnpyl caybonyl)Xt- peraz i n- 1 -yl, 4-(l

- cyanoeycl apropyl rarbonyl)pip cra7 in- | -yl,

4- 2Ol R hidLh TByhig, ﬁ%&mm RO YAk &R @Eﬁ@lt}rhﬂbxy,

4- ((R) - 2- hydr oxyp~opanoy p~- ~azi n- 1-yi
Cr.galleapOBpxn MO dC). )ﬂt’@nlpaéé)&ﬁ%lsﬁ)@}a ivheprin 4 452 ot heterocyclyl;

5 r r vib2s. 4 15
whcr(ersl)s\ é’l %ﬁég@ﬁl Sgii%ﬁgdﬁ%dﬁ?%e o‘nE FE 1_115!1-:3,[& ;
R( Rget &ty ahydr of ur an- 2- yl caubonyl )pi pera7,in - |

% )g tetrahydrof Luan-2 -yl carbony 1) pi perazin-
Ryl“h Fsabutyryl)pi puazin- 1 -y], 4-((R- 2-

hy Loxybutanoyl ) pi perazin- | -yl, 4-((S) -2-

kydi oxybt it anoyl ) pi per3zin- | -yl,. (R)-3-
acquwamnopyrrolldln- 1-yi, (S)-3 -ac Ptyl

am no‘gngo Il idin- I -yl, (R-2 (cyclopropylam

nolar onyl)pyrrolld|n- I -yl,

ora ﬁrnﬁce(uﬁh(alr}nﬁtﬁ%lﬂafaﬂlaﬁ ﬁﬂyﬂ bzpcyhj-"dmib'mﬂiemstcl theyebf. (S) -

40@%21';%5%&_ qdiéhﬂ%}?g%c}; ?ngtv ? qrrg lsgﬂ%‘.[iglcdl[azcc%r(;@und of formula

{1){95! Yckéa* bi!w Xalrr&malcvtyll pi pcrazin- "1 -yl,
1)0 furan-3 -ylcarbonyl)pi peraziz- | -

yl
4 @’&15 Aah -fnmtrhgﬂtrallmheﬁ Aoprdsradoyivyasidrimeay high eptipnalty containg an

adda&gx&{}% flfolgcab%tpg&l mmln M?JgO}EXEEF%Hé’ %@%ﬁdﬂﬂ‘)ﬂalzmtmgen atom that
mtrdghﬁdfa Mﬁpﬁ&nﬁﬁi}rﬁﬁlﬁ:ﬁﬁmﬂw;ﬂ{ Ii.‘.'ﬂi@lﬁ:ﬂ]Zl n- 1 y ,

35 R4 s Tu@ctnﬁ fr ﬁ@g?}l érogaiﬂv s?;lﬁ:rﬁo ) %l Ba ;,aﬁczehﬁsulllzrho_n?(,fl"
wherdlR RNy bz B t%rﬁéll‘} Qﬁ@ﬁﬁxﬂﬁ@n‘ chrb'on‘b% |a,016’trp sRcted T:ﬂﬁhsﬁfp ,)whcrmn

ac~t tlpi razin- [ uoyoacet
uai} is st!e:tyq from- hyp@x}r,( é)ﬁﬂ@w,@malkqmy‘lox}f and M N- %/C; ﬁﬂlk}"l}gﬁmiﬂﬂ
yl )aogtyl | pi perazi n- | -yl, 4- [2-~norpholino)acctyfl
zin- | -yl, -[2 (diethyl
amqmb;acetyl | pi per a2| n- 1 -yl, 4-(propi ouyl ) pi pcrazin-
% (3- hydny, ypTopi onyI ) pi pora2in-1-yl,
4 [ ‘{%\"’E‘étl di n-1-yl )acetyl | pi ptrazin-1-yi, (R) 3 30
ai pjpapygrolidin- I -y 1, (§-3 -ami nopyTroI idin- |
-y (3R 5, g-4-acctyl -3, 5 -diniethyl pi perazin- | - vyl
( 2 Ik$(:GR)aH®'1 6¢ ity lyl: woweyshoR | maybe gntiopBrspbstiraied on carbon by
%éMaZEtl.dl n- I -yl, 3-acetyl anfiaoazetidin- |
{m“y ot ydr oxyacQyl aroho)azcfidin- I -yl, 3
nqéﬁltga;mmwﬁgl din- | -yl, 3-MSyl0Xya2etidi n- 1
WO 2015/ 175461 PC / P05/ Q4n13113 235
azﬁéfd&‘éfeﬁﬂ%}’laﬁr‘-fﬁlﬂw R ﬁlaé{rbﬁl‘?’ﬂ%%ﬂéi’ dhsHitedan curbod by one or more
R*ﬁ(@l@rer {[(2S)-2- hydroxypropanoyl ] am nOJ
pyrro idin-1-yl, (35)-3- {[(2S)-2-
hydif.‘u@ym:tbwnmyd ] ami no) pyrrolidin-1-yl,

é{&l coI oyl am no) pyrrolidia-1l-yl and (3R
3( IIB amno)pyrrolldlnl -yl; 5 RL is fluoro,

or @Haﬁﬁ@cﬂ[aaﬂ?hé&btmc RIS Bknlin vive hydrolysable ester thereof.

Therefore in a further aspect of the invention there is provided a compound of formuia
(1) {as depicted above) wherein

Ring A is 4-meihylanlphenylpiperazin- 1-yl, 4-vinylsulphonylpiperazin-1-yl, 4
acetylpiperazin-1-yl, 4-(acteoxyacetyl)piperazin-1-yl, 4-(hydroxyacetylipiperazin-1-yi, 4-



R2 is selected from hydroxy, am no, azido, nmethyl, N

ruet hyl car bamayl, ATAr-di met hyl car banoyl, ace
WOZPRRPEIH65- hydr oxypr opanoyl Jami no }, gl ycol oyl h{'r?}ﬁngq'?h“}""m

mesyl am no, 2-hydroxyacetam do, nesyl oxy or AT-cycle

propyl carbantoy 1. 10 q is-f%-2; wherein the val ues of

R2 maybe the sane or different R3 is 5-fluoro or

R é&h@ﬁ " baga.y1, 4-

b SR R RS e Gl = S el
(2-nictivepemdaipiopySeibeetivd - Br Hi- hyﬁmqgéwisuiréﬂ%ﬂplpeeww -vl,

net h IZ‘mSt h%‘él 15 propyl; or a pharnaceutically
P*P%@é%%’ B BRN ™ an i n vivo hydrol ysabl e ester

thgiemf. Therefore in a further aspect of the

invention there is provided a compound of formula (I)

5 (aﬂlﬁ%plcted above) wherein: Ring A is a nitrogen
ﬁ? -7 menbered saturated ring which optionally
alns 'an 20 additional nitrogen, oxygen or sul phur

at angdwhirein if Ring A contai ns an additional

ni {.xo atom t hat ,ni_t o)
e ST ‘801’6?/95131 SoHi g R T Hf “Pylﬁ'}ﬁ‘}g Cl . 6al kyl
Or RE & 1DABYIC L pfu@g@elr{ﬁlrm:tmvﬁﬁmv@an@ptu onal | y
substituted an carbon by one or nore R14; wherein 25
10 RSRaPRﬁ}FiBOE&Fe i ndependent |y sel ected from hydrogen or
%}m% Hle B @0 R0 hHeRendeald Yhetdoreach
. aiﬂ’% J:ﬁ%ﬂ:al p@foﬁ%ﬁ y sdbs%?tﬁggg on cagbgn 1:'by One
or IJMc&hdRaﬁqecR&f thsinseitmet [g‘dfcﬁp@mr@mlaﬁsk@'ﬁhtymvcmmn are any one

of ﬂg:aﬁ‘;ﬁﬁa :(33% lp%x: Xi}pmﬁé{ zg:?clgﬁ&g%/ vﬁt Oﬁlgg rf;n M'W;]] e\{dmlplsaaif cstm thereaf,

be Th ReleRg ReleRt &}Mh@ﬂiﬁ-’blﬁ[b@ ﬂur}ffcnﬁ:ﬁl b@ﬁpdxmﬂe@f tﬁet’hn@'a:ﬂimmr@hy one
group selected from K20; and wherein_ if sai

15 of khgmgﬁe@é@,eﬂzym Senth Phsl Mol lgn ll&@q_lﬁ}mm@t@awmma@y wgﬂabla
sale TRy D& 9P1 | );)d?cﬁ%%ﬁé eeeioﬁllteua ted by R21; Rl4 is

&af'h ocycC sel ec ed from nmet hoxy; R a and
m&amﬁrreﬁ@ets o MhOBfVRRREY o} fhog(\SHiclPERGo the compound of formula
11c' || nn, 303 | ected from hal o, cyano,

2 S
ﬂ} W“’éfag‘éﬁ?ﬁﬂg?gmgt glﬁf *®Ynyl oxy, Cl-6al kanoyl oxy,
’:1:170\%{0@ Grebadiiand ﬁ)rg@m moention hroviiiet K pradedsthr prafeingiatodipound

IS or heteroc o wherein R20 may be optionally
20 of fgmbé«'t B o exzha@rna@aﬂ%iﬁ pReptsie Bkt ohwy i@ VRpdydrolysable cster thercof

which process (wherein variable proups are, unless otherwise specified, as defined in formula
(I} comprises of:

Process @) reaction of a pynmiding of formula (I1):

R}y %'/

25 (1T}

wherein L is a displaceable group; with an aviline of formuta (EHI):
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R21 is Cl-6alkyl; 5 R-6is hydroxy; pis 0; gqis O;

woRnsi9e@r 1, or a pharmaceutical |y accept abpegadho@insss

an in viva hydrol ysable ester thereof. 10 Therefore in
a further aspect of the invention there is provided a
conpound of formula (1) (a3 -depicted above) wherein
Ring Ais a nitrogen |inked 6 nenbered saturated ring
whi ch optionally contains ay, addi ti onal nitrogen
atom wherein if RIY.A tdins an additional
nitrogen atomthat nitjrog nay Q@F ptionally
substituted by R7; wherlgi n.i elected from
Cl- 5al kauoyl, Ct-6al kyls phohNI
C2- 6al kenyl sul phonyl ; whereih R y be optionally
substituted on carbon by a gr el ected from R2x7;
wherein R2 is selected frgﬁbhydroxy, d ., 5al I oxy,
Ct _6al kanoyl oxy and AV, A (& >6al kyl ) 2am no; pisfl; q
or 1S O 20 R3is halo; }t isOorl. R4 is Cl.r,alkyl or
carbocyclyl; wherein R4 may be optionally substi t ut ed
J%G@ﬂf@Hﬁ%@ﬁgbyﬁmDWEmdﬁﬁW§W§l X wherein RI4is
carbocyclyl; 25 R5 is .6alb% wherein R5 may be
optionally substﬁ®ﬁtedig &h by one or nore RK6;
wherein Re is 3 R6 is hydrogen. or a
phar maceutical |y accept ab alt or @W}in vivo
hydr ol ysabl e ester t hiéle eof+28T fore in a further
aspect of the invention there i$ pyovided a conpound
of formula (1) (as depicted aboye) erein Rng Ais
4- met hyl sul phonyl pi perazin-1-yl,
4- vinylsulphonylpiperazin-IIW], 4-

ace -vl, 4-(acteoxyacetyl)piperazin-|-yl,
“’fﬂhﬂ‘(%%g’é%@r@ glla)](ﬁper azin-1-yl, 4 W 210511} 75461

:-r/cB2005?4} 00303 -23

V]

wherein T is O or §; ™ may be the same or different and is sclected from C.galiyl; or

Process c) reacting a pyrimidine of formufa (VI):

N M ®%
! ™
Nens!
2 X
R Ny, R
-
RS
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(di met hyl am noacetyl ) pi perazin-I-yl,
) 4-(:‘2-dimethylam'noethylsulphonyl)piperazin-l-x_l_,t4;-_f

WO 5B Rbxyet hyl sul phonyl ) pi per azi n-1-yl , PCTGBIO0S00303
4- (2- hydr oxyet hyl sul phonyl ) pi perazi n-1-yl,
pi perazin-1-yl or norpholing.- pisO; 5 gisO; B?is
hal o; nisOorl; R' is ethyl, isopropyl, isobutyl, eye

. : ' o [ t , ethyl;

e B b e TR i e o1
pharmaceutically acceptable ﬁﬁ%4 or an in vivo
hydr ol ysabl e ester ther ~xl n anot her aspect of the
i nvention, preferred coppayundgs of the invention are
any one of the Exanpl es.or pharmaceutical ly
acceptable salt or an in viva hydrol ysablc ester
thereof. | n another aspecfIBf the invention,
preferred conmpounds of the invention area ny one 15 of

o Exanples 18, 22, 87, 92, 94, 96, 104, 113, 118 or 121,

Pra@¥s A (RNRIRGRIHLI GHATSE SRLAR LpyididineQF f(ﬁﬂmlar{WIl?; 0
hydrol ysabl e ester thereof Preferred aspects of the
i nvention are those which
formula (1) or a ph tidally acceptable salt
t hereof. Another aspect™of. _tB& present invention
provi des a process for preparing a conpound 20 of
formula (1) or a pharnaceutjcally,acceptable salt or
an in vivo hydrol ysabl &egtéryttier eof  whi ch process
(wherein variabl e groups g&g funl ess otherw se
specified, as defined in or#UIa (I')) conprises of:
Process a) reaction of aﬂﬁyrinidine of forrmula (I1):
25 (11) wherein Lisa disqbﬁésable group; with an
aniline of formula (I11]: 21 H15A 17546 t -24 ('T

with confploRGEaStoRIulh @8GL 1 ng a conpound of formula (1V): Fi
(RL)r TN .N ®)
i

Y.
)
iy

Hp the conpound of

where Y is a displaceable group,

and thereafter if necessary:

i) converting a compound of the formula (1} into ancther compound of the formula (1);
ii) removing any protecting groups;

jif}y forming a pharmaceutically acceptable salt or in vivo hydrolysable ester.

L is a displaceable group, suitable values for L are for example, a halegeno or
sulphonyloxy group, for example a ckloro, bromo, methanesutphonyloxy or
tolnene-4-sulphonyioxy group.

X is a displaccable group, suitable values for X are for example, a brome or iodo
group. Preferably X is bromo.

Y is a displaccable group, suitable values for ¥ are for example, @ halegena or

sulphonyloxy group, for example a bromo, fodo or trifluoromethanesulphonyloxy group.
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15

NH 5 with a conpound of formula (V): PC /C. B2f 1sJEI
MOB (V) 10 wherein Tis Oor S; R may be t
WO MFMEHBRt and is selected from C, . 6al kyi ; F‘F’T@‘@é{gﬁ“’{'{“”{”
c) reacting a pyrimdine of formula (VQ V\D
2005107546 1 PC Cl CEi 20115+$§11103113 -25 wherein Xi s
a displaceable group; with a heterocyclyl of formula

[ RS g (VIl) or 5 Process co for conmpounds of
meq%%élj%ulmém%l ); re acting a pyrimdine of formula (VIII)
I\IASIﬂcbiﬁc[r&)ctlmi\bc(n\ﬂlith Fmviﬂtdnhav@ﬂmittmmdm@ﬁ Iflgrwsul a (1 X) :

I X)., Wher.e s a.di bIe I oup; nd .
Proceyigh e atBPes R0 Sty Y1 r@ Goee P L aEd sy s aessted
togct}t&e formula (1) |nto anot her conpound of the fornula

['); ii) renoving any protecting groups; 15 iii)
iy in ﬂa@msuarg:ca?f pataicselmeit rwm@gﬁ@m sacls g aceigpe pranalghol

such g% {hgxlbc?( Z@g]‘l‘at]? uﬂi? ?r[) améﬂahé %ﬁ%&%ﬁ&fﬁlt&u cQ:Hp\T methy]

or exa al og ¢ho" or
pynsﬂﬁx&h@;ﬁt)dn@blymgh@msﬂnﬁmﬁf exataiplk acid fm‘rtlxamp],e abitemegnic acid such as

h}fﬂr&eﬁ@%&%ﬁf{“&gﬂ%@% §F SupEUE OB RRTEe- R o B (or
i g 1 D 00 M Tt
i} milder stﬁiﬁrcéﬂﬁﬂm'abi(mﬂitmns ﬁ’mha;lamgh:rsge.é’r;im Chem. Soc., 118, 7215, J.
A Chem, Soc., 119, 8451: J. Org, Chem,, 62, 1568 and 6066} for example in the presence of
patadium acetate, in a suitable solvent for example an aromalic solvent such as toluens,
benzene or xylene, with a snitable base for example an inorganic base such as caesinm
carbonate of an organic base such as potassium-t-butoxide, in the presence of a suitable hgand
such as 2,2-bis(diphenylphosphine)-1,1"-binaphthyl and at a temperature in the range of 25 to
80°C.

Pyrimidines of the formula {II) where L is chloro may be prepared according to

Schame |

j‘f (),
NH,

NaOMe, n-BuOIl R pg B

100°C .
}—N (VIIL}
R.

NaNQ,
HCl (ag)

HN

Y

N OH

SOCHL A g

iy =

Schene 1
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15

sul phonyl oxy group, for exanple a brono, iodo or
. I<fuku@r omet hanesul phonyl oxy group. W) 20153d4:/A%hAx
wo bishl et 20(1 i1{H ] 3t13 Preferably Y re R B0;
Specific reaction conditions for the above reactions
are as follows. Process a)y?Pyrinidines of formula (C)
and anilines of fornmula (Il11) may he reacted
t oggilih@rof farntuta {1IT) bl ophesailpenvaflalde sumjoabis osthby @rtnown in
for exanple a ketone such as acetone or, gn al cohol
the figqratHreaer fsbh%fﬁ@rcpeﬁedgwfaﬁ%qrd BIOCERSCFGHEER B°f¥fdr ocar bon
o " e . n
ProcBit) SRR proia (199 B ol rtoiits OB skoftautd
togethmon ganitablagilens swh aad-méfireiprodidicng catitenad pt sighmppgrirein the

acj r.an o Ic.acid s ic acid or .faormc
rene i (o Bo-G b B F s ¥ale- Dt o A0 2h s et Blr T
conduBred BEhE PRGOS DlnilaBictald diXk ad ERfcRbARk ol Rifd lrid® sodilm
ii) under standard Buchwal d conditions (for exanple

rethowpwle Pr papssivgheborgise. , i 19, 7215; J. Am Chem Soc.,
11 8457, ; _ . .for
AP of or R (Y LR B preBieg oA i 7
suitabl B.sollvent for exanple an aronati {¥ent such
as toluend, benzene or | e with a suftabl e base
for anplle an gnorgal‘ﬁ[icﬁfgé‘éi’sﬁguch as 4caefi um_¢
car bdtang B organWas ~N R
pot assi u bu i de, ™ "'n"the presence o}.u_a uit e
i gand gﬁch N ﬁm)
2, 2' - bifS(di phenyl phosphi no) - 1, 1' - bi napht hyl,lVlﬁ?d at a
tenperature in the range of 25 to 80C f iZli ncs of
the formula (11) where L h ehioro may be |pPEpated
according to Schenme I; klI2N' -NH, 1) Na I@b n- Bud |
100C SOLI, Al NaNO, HO (aq) 20 Scheme i WO
200M 715- 161 0

DMFDMA, A 4 &
[\-"} = R""‘N S R

(Ve
-
R

Compounds of formula (IV) and {Va) are commercially available compounds, or they

Scheme 2

are known in the Hiterature, or they ave prepared by standard processes known in ihe art.
Process ¢y Compounds of fermula (VE) and amines of formula (VI may be reacted
topether under standard Buchwald conditions {for example see J Am. Chemt. Soc., 118, 7215;
S dm. Chem, Soc., 119, 8451; J Grg. Chem., 62, 1568 and 6066} for example in the presence
of palladium acetate, in a suitable solvent for example an aromatic solvent such as toluene,
benzenc or xylene, with a suitable base for cxample an inorganic base such as caesium
carbonate or an organic base such as potassiumn-z~butoxide, in the presence of a suitable ligand
such as 2,2'-bis{diphenylphosphino}-1,1-binaphthyl and at a temperature in the range of 215 to
g0°C.

Compounds of formula (V) may be prepared according io the procedurces described in

WO 02/20512.
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-27 PC /| Gi241415/4/{103413 Anilines of forrmula (I111)

wodhRmsogyercial ly availabl e conpounds, or they:agmmsmnmsns
known i1n the literature, or they arc prepared by

standard processes Inmown in the art. Process b)
Compounds of fornula (1V) &l conpounds of formula (V)
are reacted together in a suitable solvent such as

N- etchck §y s o ki ehiuaVaTGhe Aiitaanelallfkvailable op@patinde e vy are
the 5 range of 100-2100C, _ preferably in the range of
knowss gL thy Bieratampeortiey s pivpared By elprderbigcssa YR a PR 2khe

Pro%'gﬁ@e n Cﬁg@{n?@g§ Hi; fggjiﬂb@ ({}fﬁﬁ{ﬁlﬁ a &S (SR QERTRLF be reacted

I'um um’ net hoxi de or potassium
togedmr melvattenda@GbRpouadiscontiitfoos muleact{be)l tmeyectse apr epar ed

accor di to.Schene .2:.10 Sc 2.Co un of

£ orTRE Pt e SRS o P ig (TR IF arP PSSR aiedt
CONRABESIs of Forfll BMIXPUE kBRI at-diRiblel heipainilsCor tRéy are
they are prepared by standard processes known in the

knowr in the BleggeissordeyasppBamed by tapdprapiiosespagipoande Bifishes
ff , . .
0 mﬁgér‘%lfg%%%\l;éa d{mc firderda ( glrlgb@cg&% %ﬁn&wgﬂ?e}ﬁlﬁ.known in

St én condil t1 ons exa e see
the Idamete, oBdey arelgk8rardhbstantibrdirédenses Bem mSocart. 119,

8451:..1 Org. .Chen.., 62, 68 and .606Q) .for examle in
© nd s i 58 Yk porn e a0 o oSs B Bormpoias of
the }?eé YERVedtiRh nfXH¥RCodRAB P ONR LA SEhMRMbSWUGRdnasactions or
ol uene, benaenc or xylene, with a suitable base for

gen@Riahpy ecrntionet faelianebireer sdiicetione sidlr orier e aF pamedigely
g S AL BRSSO AR oSt
the Riy@itioh] St rplamy apH aspliioa6)ssindidd foraphily. intambhctdn of 2

sul:r#txglfnnﬁﬁl;}g}ng{ﬂ% )olf 2!&%1%%@[1% Igg:ggt?l& 5‘.{? aa%cgt&né%ﬂg&tcoa Qfﬁlg}%agigl%g, a?lzyl ation

of sREAGR A hES 88T FSEhstimentOI1R2d20R 2nd MELRBQSA AL Er such
PCl /3 3200 /1410303 28 Hetcrocyclyls of formula

proqediey srgmelidomya iz thaichsmigelar!. Batiedleorponise sf argmatipgipstitution

re . LN Lahe: L e . LRALAGLDY
roo Bl A B el Bic B Rk i Bling (e o031
intréhRpiousids a0 draupasia:, (Oflekdhplart saplilnide okl Teorismudid(s@Ehds

may he, reagted, t ther —under. standard Buchwal d

Al FiobRe et R cpaioas dhe nlraniehan e s agoun
usir%fanqwﬁﬂmgn@tcmraml (Buch ¥k bhanidigmd8SAsi R Gnded FHERE MRufis

. Conpounds of formula (IX) arc comercially e
condifiand; ats} e ingregociivasf adelogenoerawme Paigeianexamplds @f modifications
A hterature: of t r . . sses
m{'.lktcrl]eot\ﬁﬁ %Idhmt%ci;]xen% grntﬂ.g? é’mﬁ}g fo 41 FHRAS EI%HE )_[)} %r%ﬁgﬁ}glg, tﬁ&%ﬁ%
hydrogenation with a mickel catalyst or freatment with iron in the presence of hydrochloric
acid with heating; oxidation of alkylthio to alkylsulphinyl or allylsulphonyl.

It will also be appreciated that in some of the reactions mentioned herein il may be
necessary/desitable {o protect any sensitive groups in the compounds, The instances where
protection is necessary or desirable and snitable methods for protection are known to those
skilled in the art. Conventional pretecting groups may be used in accordanece with standard
practice (for illustration see T.W. Green, Protective Groups in Organic Synthesis, John Wiley
and Sons, 1991). Thus, if reactants include groups such as amino, carboxy or hydroxy it may

be desirable to protect the group in some of the reactions mentioned herein,
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Arri nes of formula (VI) are commercially avail able
ounds, or they are known in the Ilteratu
“G?‘H% ™HPL prepared by standard processes knowh" FEB?W"”"{"U"‘*
art. 10 It will be appreciated that certain of the
various ring substituents igpthe conpounds of the
present invention nmay be introduced by standard
ar . B e
co e AR Mol o B R 2 i BT RS R, an acy
groupy feoexanploan lkared] mrovet such hiabdeoh amgaﬂtchecqnbmofégmes, for example a

nti.one bove,, an uch ,are, i ncl uded
et g BT h e Rer St e e ! R oA rbREgamy! srouw.
for RREDIE beRlyl@HSarbMBll UG an afo@l zroXR TR SambRiteah4L (The Aewbication
15 substituent by neans of an aromatic substitution
conditis fprghe ahove RERFHAL SFouBLPRSESEBR T with g cheipeal prefpcting

f I.it
g—mu?rggligsﬁog @:ghfqn%l@r&q al o 6,9@({? Qf anSHRRLI olllgfllh catddByl ¥} group or an

react’ t| ons for suc proce
ﬂmyhgmupvaiat.f bk noweved rﬂmtdxemplladm lgaikolpit w1t§’a|smtabw tee such as an alkali

f aro csubs ti,on., reactions inc e
et PP LRI bt d ST R s ARG A Bs al up such
as a Phlitokfeattohndl grbliemayl B feated, ifQNxahpR b8k mEH: Q. susliitde acid
for exanple, an acyl hali de and Lew s aci d ésuch as 20
as hydroghloniou FHPRINEHI GRPPEYTIQAHEST trFRotesrstic apid prda

anrlﬁugﬁg:rytchﬂ%ﬁﬁy ‘g@ B 5 %Hflgﬁcgfb(ogﬂ c@l @éxln gﬁﬁ%&ﬂv&ﬁ kR9

and Lew s aci um nium
exatipfe oyl Igfﬂmger)almnahecr Foaiadoiebuchna pilkdivronocstbon sy !mtrdatmhﬁl with

o LS TR PR o B T LT e D Ao PR E group
For OFrOHRy bRLA gy 3H iﬁoﬁag ERWIDINY phOkloOKEER) Shich Aol trbfoved hﬁ

hydrogenation with a nickel catalyst or treatment wit
tmaﬁmmhmth an plylsrnse fre exaPpip ginaomirep prropgsmig; ¢f wihthydrazine.

h t f
e %uﬂgirlc ﬁfgﬂﬁ&ﬁﬂg ?{E %f?]afl I’gﬁfll'(}xg"o?o gsﬁ?lé}é%gaﬁmggtpﬂké%l %;I%{lp, for
cxdmpi:mn aﬂcamd}e gmapcsm}mmcﬂg!nam anelkrbgy, éermexampladyndogl, or an

e T TN TOR I A RN

group8 G AddeYsaflfy e vith Rloechand Gﬁﬂotc@ﬁh%e%rﬁgﬁ hoels, f&ﬁmmpig, an acyl
protection are known to those in the art.

ErODGTIGlE #t ATNENO P QS 0B REAYH EFOHP B3P & FRIGOVSE: s B@uInE, by hydrolysis with

a suﬂaﬁggﬂ%;&gawah qu%r %{b@ﬁmgd@:&@,ggﬁfalﬁﬁmgtgﬁgm Jgsaahﬁ}%amme.

ot ect
AlteBymivile b arvivhethpt gNnhIEguch angbSopbgrodPBiy be Enwsed,iffr example, by

react.ants |ncI de ou uch as am no, carboxy or
IyAiggaURD oF e e Lt BRLBIG 5BPG  ect ¢ he g oup. i n

Sorﬁsﬂﬁbib?ﬁ)té&ﬂgtgt@?ﬁbﬂ @{!hﬂnf@;@%ﬂa ?Qé Q‘bﬂ’bﬁ;a le, an cstenfy:n% group,

21111511175461 7GB2(1415/11{103113 9 A suitab

for quﬁnwlwt lmgylglr@u ,gﬂc%)manw ebmerydre rankwlafw rsazuutYin hﬁfémlm

wﬂh oﬁasg)&?cumh %ﬂdlﬁgélgﬁx%%{}d’c%1 [f}\ﬁ.gng{ﬂ ae?-(i%@ )%?O%r{k Iﬂéljn(ﬁ%oyé removed,

for @aamnl By aeatmmhm;xtym{:ﬁm iyt matﬁplhanyb@nhmny{ﬂ sudr as triffuoroacetic
-b toxyc rb rou aryl neth car bo

2ol B oL RS DY\ PO BB gy LTGROV St QR B By egnation

Gw@g(@gmyseg Sm%?,xilﬂdlmn%%gt ectioa 5 conditions for the

above protecfing groups necessarily vary with the
c hdihe gragfctipe graaps mag be removed at any convenient stage in the synthesis using

conventional techniques well kaown in the chemical art.
As stated hereinbefore the compounds defined in the present invention possesses

anti-cell-proliferation activity such as anti-cancer aclivily which is believed to arise fiomn the
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group. Thus, for exanple, an acyl group such as an
wodhdsAROY] or al koxycarbonyl group or an afOybﬁﬁsh%im;smnma
a

may be renoved for exanple, by hydrolysis wt
sui tabl e base such as an alkali netal hydroxide, for
exanpl e lithium or sodi um+4B3th oxi de. Alternatively an
acyl group such as a t-butoxycarbonyl group may be
CDX Bitved; adioly exgapihepoudyl. THeeabipaticnbnbaasstskdda bdrexample,
.acid 1Q as hydrochloric, sulphuric or phosphoric acid
using fhegyeqeys Spl4taPile¥aci d and an aryl net hoxycar bonyl
Assff OUpP such as a benzyl oxycarbonyi group nmay he
““renoved, for exanple, by hydrogenati on over a
cafa¢ jdiowinpoabbayiapiahd ot beenosedar bon, or by treat nent

it.n,. i id. for. | e boron. .
werfisi iR R e R AR B B it s ve
DTI0i% GhidGdthmelgroup for a primary amino group is, for
exanpl e, a, phi hal oyl group which nmay be renoved by 15
PMSE@E’EW%@W F#PEWYXﬂWFd&m ne, for exanple

di gt Eﬁsebﬁmnap%ﬁ%k@% B ir ﬁ;vggmg&b{%gnaéis%i1 forfhat using

suitabl e, protecting group oXy group I's, for
ScingXatimpl Repxigmtyalosphy GRdupbtdiond frew dmpldanh fainkanoip pogupation

. | L f e h ..
or S B ASeeh ey a0 o Bl BB DR B -
Rb) A8 RAGLCE! wahple@dhd dopippuhPlo Heh@st@@uRcROdRBY H@ water to
groups will necessarily var%@mnth t he choi ce of

corrg gerosRirHipngrasdpn corigl Wellsorithesepagsivitine gp an inhibitppcapirelLigy

1““55%@3335 &h%%ﬂoyl or an aroyl group may be renoved,
or exanple, by hydrolysis with a suitable base such
as Appreairkably Ortadl ab COYArOuclit & patttillygisifipd endyirielfanisnnd dependent
sodi um hydroxi de. Alternatively an arylnmethyl grou
on eggipe AdVAY Irbivid in ghiipcubalorpantice ey adiiod fogack e 208 of
. I. & - h2d
oS R o PP YRR AT B 2 AT Qi [r 29
P]wﬁﬁﬂﬁmwf fr@ﬂ@u}rhaiesin iﬁcﬂlﬁatlﬁmaﬁ'ﬁb@, arﬂghfﬁ:t;lﬂﬁﬁg mf/:-\:ql‘nge ﬁ]ﬁaﬁ:u@g%nﬂy,
25 for exanple a net r.an ethyl group ich may be
then BAbGEH 3t ogm ERBFFBIE %595) PWyMS ysis with a base such
aS [y .
i O DAL B a5 e o AR oI m @O Bt rotein
A-PEA S beadf{ Amceshamipl 2ipdbwoll gd Ant-Gloiathisedhamérase, Rabbit IgG

trifluorqaceti acj . e n r oup.
(bt iR SRE B Sal S o8l B r 2R rp RS 6 5 ircBine
0.059Y &ddian A&l yst such as pal | adi um ou- carbon. 30 The

rotecting groups nmay be renpved at any_ conveni ent
st ddjerlagestirese wfﬁiﬁ‘éﬁﬁ Eopsent-Rglate @fﬁlﬁéﬁaﬂ@%ﬁz&mq kmnibep e al
. | . ; .

2508 LU s RS A oSSR 50 SR
wellpossesses anti-cell-proliferation activity such as

antij - cancer actjivit jch.is believed to ar.ise from
F ha gt ios B wrodlis B e Sp e S iBls PGS onlagd S0mM
HEFHAGENR i Mnr%gt;hﬁh Do o he s%@ﬁ\%ﬁﬁ’daﬂ NSO NaF, 10mM

properties may be assessed, for exanple, ‘using the
Sedpmpobdencshasphate,d3S HPmagfml final).

Test substrate

In this assay only part of the retinoblastoma protein {Scicnee 1987 Marl3; 235
{4794)%:1394-1399; Lee W.H., Bookstein R, Hong F., Young L1, Shew I.Y,, Lee EY.) was
used, fused to a GST tag. PCR of retinoblastoma gene encoding amine actds 379-928
{obtained from retinoblasioma plasmid ATCC pLRbRNL) was performed, and the seguence
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Assay The fall ow ng abbreviati ons have been used : 5
EPES is N-[2-Hydroxyethyl ] piperazinc-rlV -
““W@“@T’iﬁhnesul fonic acid] OTT is Dithiothrei Pl 0303
i s Phenyl net hyl sul phonyl fluoride The conpounds were
tested in an in vitro kinasg .assay in 96 well format
using Scintillation Proximty Assay (SPA - obtained
c:ll:m%(f am p%‘?{ m@nf-.%m I HRY hDERLRA RIS, Rne 8 397 1988Y; which
3 Adenosine T hosphate into'a test substrate
conl@uwa Repronuitiefot mmﬂpir: @t}@ﬂﬁ;o:@ﬁrﬁuﬁanﬁ It pengdetispdt inyiaSoli

ed .t he co est t
host ot SesiPl BE e Bt i ooyt et Ahebflor MRel fien
was @bddne brb BSCAVS hdigs BS-I3. THBkdjubde veQREAiAkloasd mMREEa8T.
ositive control. Approximately 0.2ftl of
Cokba ejiaphlasiemipn 272 P2 Jeguesee 59 P’Eﬁ!ﬂ%‘pr{‘—éﬁé&%? Colt (BL21
(PESAARIEOL: iy PR ARTTECIBE Lifblolon Bl and i follows.
Gsmah/pmf@ma—mmdcﬂun L0 R TN iy RS emMCBis 7 7n d20mM

vy RN AR b hiad TRISE heclphlopBspfgede) corfie and

lug/Ad] PopRath bhd@niil U6 ShRkebndigRt k00m] Holvperiaftc Mkt ed
at roomtenperature for, 60 mnutes, Tq each wel | was

centfifitgation dEcuIEDYARipGE l%ﬂépfénameﬁ lé’aﬁgaetawr%c FONFRYS RN YD f

Oyl
e AR PO PR RGNy 200 Yt by s
buffer ((EmMHEETB @H P05 Mgz, rtimh Dﬁmhnahﬂmsﬁniugﬁn&nmepﬁn,

.5 t d d t
e A e R T L
glutﬁ_’cﬁiﬂu@ if Ki8fe SRME. BiactidBQAARMIngIA2HRG( 7920017 Remiphblee Snd

pl ates were read on a Topcount for 30 seconds. per
dialymsd wenighipaginshignsa Crler Bhe fiad prsligt wa applyirddyiegdium Dodeca

{
L R R e S R M TN e ey
Dleg@mmm)l\lal: I OM Sodi um d ycer ophosphate, BSA (Ing/m
Db A 1T t substrate 30 In this assay only part of
== | astoma protein (Science 1987 Mar13; 235

( 4ﬁ%bﬁé{3ﬁﬂd1ﬁ§ Bincd GCIDR? bhd CROBKS veicsdfited byl@Rgsd.
Youn , Shew J.Y,, Lee E.Y.) vas _used, fused fq a

iranmmtqsa@cm@mg&iﬂrwliﬁ%ﬁfdw@ Gt meR A Ep @ templatpisibolonced into
the @g@%ﬁg‘gﬁﬁ%&mﬁ AoAThi geﬁggﬁtwﬂg@%@%ggg@gmv\%ﬁ;mmen
V1280 ) BB iucF@EIIGEL#ﬁm (st winal BuSipressed {usmg a standard virus
Baculogold co-infection technique] in the insect SF21 cell system (Spedeptera Frugiperda
gells derived from ovarian tissue of the Fall Army Worm - commercially available).
Exanmiple production of Cyclin E/CDE2

The following Example provides details of the production of Cyclin BACDK?2 in SF21
cells (in TC100 + 10% FRS{TCS} + 0.2% Platonic) having dual infection MOI 3 for cach
virus of Cyclin E & CDEZ2.

SF21 cells grown in a roller bottle culture to 2.33 x 10° cells/mi were used to inoculate
14 % 500 ml roller boltles at 0.2 x 10E6 cells/ml. The roller bottlss were incubated on a roller
rig at 28°C.




in

15

20

25

a0

-31 cloned into p@GBx 2T fusion vector (Smth D.B. and

r K.S. Gene 67, 31 (1988); which contajn
“UI 'éfE‘ s Wﬂmt er for inducible expression, int erhﬁ”ﬁﬁ‘g'&'gi‘i"ﬂ“ﬁ

gene for use in any E. Coli host, and a coding region
for thronbin cleavage - ohigi.ned from Pharnaci a
Bi ot ech) which was used to anplify am no acids

7925 '
N
be 1 S prI@ES edisnl. E1O6 kiableBLIAE culhidEsSyomp tyen Snfeetd wjth b dugl viruses

rd |ndu0|ble expression techni ques, and purified
ata‘h@?ﬁg% PIRRER VI'B: col i paste was resuspended in 10m /g of

RTII_ZR\'M%H €breERQED a_thb:saeﬂﬁ': chﬁtmrﬂ 14 ne\uivasek,, anﬁ'ﬂM Iﬁ@iT!%ﬁ
5vi v . NP-40, 11xuM PNMSF, | ugl | eupept i n, [ ug/ mk

miumpdﬁxthmmileangiﬁgﬂqjg/m pepst at i n) and sonicatcd for 2 x

oAt £ RS PRY o GRRRART Skt L Sl borrsseg T

cell Bhudt AthheneyReptt 0E’s SMEAHNNS%, Phdleitate aclBi x@:tre Gﬂmn out at
Herts, U K), and washed with NETN buffer. After
2500geh$hering, HHC kI Hegens Qrapifieac 2GR B0epEl S fhe sepernptanhiyps
discMBGE2, 1mvl DTT, 1M PMVF, | ug/ m | cupeptin, lug/n
aprolinin and | ughnl pepstatin) tale protein was
Parithluogrliriiicatiod Ohik R did €fclid Bt at hi one in kin ase

buffer. Fractions containi II'- . 92- I
po§rf?éo°ﬁHﬁHcrfgc%ﬂsaq'@s;@aﬁa%gﬁfcgﬁ% nﬁgé‘j )Wﬁ@é%g% 1mM
nﬂ@ Libi‘-n@t gtg,r'&}@ Wosprthe, PrAcGhdiNADrBHANY SRS nuymmm:y e PMSF,
ate éD S) PAGE ( Pol yacr}(I am de gel ) using

lug@ﬂi@wmn *sldchug@ﬂri’@rcg@nrﬁ apd\brracgehiserhior Bindgees @SAI)Dml@QP@W
hnméy%t pET, E&%egm %uﬁ@ Gk g@%hﬁ% Jf:-{sqg%%d 9&0%\ Tl 1.4&1&!13

wer e i ated by reverse transcri ptase-P
antduSixcignet@uae (ITE Emd}aﬁns,\l‘hn&dd,ﬂfé)e ICIdeTE{MﬂCﬁSiHéE Were caeluted at

e BrgEg ab LY S B FHO 1 P BHE 00 GBS s ver 20
coht Rfkmes, ﬂ’f@%ﬂgmg Qas c@h@d %nﬂcﬁMEi'bldﬁ uin¥B6tR abi ekl bhad dni-

expressed [using a standard virus Bacul ogol d
Cyctin & amﬁ‘e@ttnrsdﬁamt@ghm BokrhidogyhCalifanes USF21 cel | system

(Shodoplel %ﬁéﬁjgﬁﬁ%&g@o <GEL ISl YRtk 9 EBRUIAR be

u e 0] - conmmer Cli
cﬂnmteldaiDDH)Z {Eﬂmﬂaﬁmélm Wo GKIEASY I onayobe @y d gnthEd VK ydireA or

MR e G RN e
conﬁ%%(] Tzﬁjﬁ)ﬁf Tnt@mgt{ﬁﬂ:’ | Plﬁm&hﬁan Ihé‘\w 099@!@‘15 ih@frﬁﬁﬁtﬁhpﬁmkﬁml@al

for each wvirus of Cyclin SF21 cel I's grown
Biojogical E‘Cﬂhl&@ﬂﬁ bestioheofovhichuire h@r@bjzln@;@mra!tc@@}*@@ﬁctﬂ@m wer e

us ;ﬂt af% ?r?}fag?lnggaLﬁ%épert?g%f {113%8{1 ?{)1511%5 op&ﬁ:%rﬁﬁliaa(tl) vary

with ﬁﬁuhﬂﬁi%ﬁa@ﬁ, iR gepdrhlefctivity Pozadsscld8. compounds of the formula (I} may he
demonsirated at ICsy concentrations or doses in the range 250uM o 1InM.

When tested in the above in-vitro assay the CDK2 inhibitory activity of Example 8
was measurad a8 1Csp = 0.1 81 phd.

The i1 vive activity of the compounds of the present inventton may be assessed by
standard techniques, for example by measuring inhibition of cell growth and assessing
cylotoxicity.

Inhibition of cell growth may be measured by staining cells with Sulforhodamine B

{SRB), a fluorescent dyve that stains proteins and therefore gives an estimation of amount of
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WD 2005. 1075401 PCPG 1120115! 000303 -32 After 3 days
wo2l#sREsy) the colls were colinted, and the ayeqagfuaesionns
from?2 bottles found to be, 1. 8 6 x | OE6 cell mL

~99% vi abl e), Thc~ cultures were then infected witi)

the dual -Viruses at an MA33-3 for each virus, ThQ

vi Tuses were m xed togcther before addition to the
protéif (it E6B) inpdMclt (kee Bod, B, RS{19@}'Stzmlsbtftalmﬂﬂbprtﬁmumd)hnﬂmnwr

ri. g 2 PC ~ After 2 days ( ?? i nf ctlonthedf
drugglispo ey sgFote BFRPERREC] éPde@eﬂmﬁh% Ylgprink deiadl afe provided o

is 1. 59 x | CE6 ceIIs/m (99%

mm%%gtlm?&tigﬁgy&iﬁﬁ %hrsh were spun out at 25 QO p 30

m Bslls wéde@liter iHmppopGitn inedigm 1A a0roRNS: ¢i0RBE o ﬁﬁ well Idlﬂ?;s,

ool RS DB SRS 5, SRR o o

werd SRR S@Ghiotednipht, tl&nbh!‘f:ﬁlﬁjr coﬁnﬁm@m}k Mefd dddledhd x&rlaus 1
OW mMCl2, | rn-M DITT, | cerogbosph

COngGeRiratingg FWWFWM%&%@E““@E i ke A 'iﬂﬂfrPFIs&P‘@ wa adsayed
! days.
o 55 T 0 SR bt 5207 0 s oy
ho g e SIS 1iAde drys TEM wisfaddad foal plutee tosufbend natcamtatina st 16%
| opadcd onto a Pows M1.4/100 15 ani on excha
(vive alaﬁw*'f(rpﬁwsilwg%ft ot e bt e SypRRp MLV the plates
' r kit egbnfit 0,496 0B D1 % «QfticPhcflt) whs Mided
was%@ H M‘\féﬁeg '}né' H?y%g ‘gﬁt}u fer mlnu% ELprti)t égjgp R
for Siirnimmm tat 3)°Coleres@BRB oek romived uad tpitesGoshddinilnacetigicid.

oSS I AR ST et BN g i

rootfr @ i PAtRleaThd Sha wBYe BRBlt 50GHm, zﬁl§$@3’&-ndcrﬂa§tmm@faﬁhlb%r causing
assess inhibition of COK | and CDK4 may be 2

50%vcmhibitinotaf grovahRres (dm@%@@%wrﬁwlﬂ% ;_Idwbﬂf)“ CoRgERpdion

sl PghBA5 T5E I DR LA AR ot
thatsbelinedsdry sharedis wemntlatchadhd start POEC bxdoeineat gavo Aml vale for
Publication No ~ WD 99/2 1845, the | Fe |evint
oxXigithchemical & B iological Evaluation sectim ~; o f
wh 1heleaBice, tﬁﬁﬁ@,tmr tRGRERRIARAnALEE vhiTE REd m Ak BRBUGHY arc
t he phar macol ggl cal properties of tbeconpounds of the
in Ufooengd bnkitty Tvdky 25 with structural change, in genen].
act
R o e o L ]

ccrniﬂ&ﬁtlﬁﬁﬂg&hlﬁﬁephhdsta@ylmﬁd\ﬂm Whantitestteeiommul: {B, atzove
in-vitm assay

phagmacgalacais ggqu@gﬂ:églt Ptﬁ‘d‘*"ﬂ-h?g%ﬁfg&% e?t%:lt\};l.lgr%% a§o t;etEX @E&Liﬁbefme

in a%%iaﬁbﬁ ¥iflfa p@}Qﬁﬁ&%@iﬂE@?‘)ﬁg&cﬁkﬁbﬂ: RAudk ve&EMde, | ~i vention
may be assessed }F/) standard techni ques, for
Ay

exdftplcenysitreasay 4 fobri switablfoneralaloninigicgianhfoa Agrmple as a

tab3e6r capsu?e? for parenteral injection (inchuding infravenous, subcitaneous, intramuscular,

intravascular or infusion) as a sterile solution, suspension or emulsion, for topical
administration as an ointment or creain or for rectal administration as a suppository,

In general the above compositions may be prepared in a conventional manmer usmg
conventional excipients.

The compound of formula {I) will normally be administered to a warm-blooded
atimal at a unit dose wilhin the range 5-5000 mg por square meter body area of the animal,

i.e. approximately ©.1-100 mgskg, and this normally provides a therapentically-effective dose.
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cytotoxicity. Inhibiti on of cell gTowh may be

measured by stain i ng cells with Sul forho d m no
WO BERBTSEL ] uorescent dye, that stains protei hs S8 o303

therefore gives an estimation of arnoulat of WD

2003/ 075461 PCTX; U2 00510044303 -33 protein (Lc~

calls) in a wll (see Boyd, MR (19P) Stattis of the

[ r

Aum::ﬁén %&lﬁgﬁ% a @k G &E ﬁ@%&% I L@ﬁﬁg &h&ﬁp}‘ﬁfaé?]ﬁ o TEf30 me of
acthvdtep@idib. &mﬁerqiﬂ:ow ri@ibuﬂneﬁ in thm eaggof 1-AQ nigrkg ibenplopedo tlowever

e R T oo O R SIS B oo P ot g Peoutar oute
of adTRidisBati@S afdl Gk l@@,%ﬁgl & tﬁ@ﬁﬂlnbssﬂ)bﬁd tieR@dl. e deBrlglaihk bhtirmum
MCF-7, SK--LJT- | B and SK-UT-.[ , Thc MI_s. were
dosagf mevd deisravehntheverchtifee whe iieating Any pasliquar pationt.
co , L:
na)f}:g%g]fﬁ 1o YRRl edg/'fgﬂf%\@%rwté%q?venﬁ&mﬁl gR lgﬁifo"» 128 a kBmpound of
the fotranle (B soragtayed eutivally aaceptable sall o ie vivo ﬁl}félelysahls edpeftigreot, as

cer MR b TRt N et B e 0 Bl B

therdr®, the pl ates to a final conc entratiort af 16% 10
viv). Plateswere thon incubatedat 4:*C for | hour,

t ha&aksae deundribat tharovwgungdsdictinrs 1ptha eseniivamien of an t ap
phd%‘étﬁﬁ%&ﬁg&gxsﬁ% lsangocf d}a e ggdég%}ﬂé’ %t%gi%réeg/?f a%?@gﬂ;&hl'c %y cycle
inhifixs e &5t SR pyaidern@magentsa Rdichipeonsl it els:lwashn ariek from theds CDK
i e 8 Asroraen Br rerpiers L Ra ARt g e pented 0 bo

nseflll RUAESScathent 0® Qb4 RShakdAl Eondthes H8iaWe hRne 626 pak by CDK
540nm and the concentration of inhibitor causing 15

enZBI §-hRiompsandsiayEswees nasodnet a il adibippnetipct e
1var§|%0dbﬁggig$eaﬂnrlﬁ:fcd of,ﬁJcR 'tre%tﬁ{e £ Qﬂﬁsei;ﬁ E{%ﬁ d8ds Y] §%1‘é§cnt invention

bsor |on o) ound t
provideugethod e inptiagcht pﬂ:éuﬁmtiqu af (mldbighmwlislmamcibmwﬁlw dnhibition

n the cells wer e ated at .the

ot GHIE Brien (e sATRCTHE YR R Berlap Dol dnapy-ora gt g ect
mmhﬁépaioﬂ@rqﬁﬁdﬁ BY HEGAMBIUBS 5F ODKE Nich A\ERbARA of WiShAvention is

tested int RBit s s ay are 20 in the range | mN
expeated IBpPssagscov e aee of eni-emendronsste of CHRstpyipbeen implicated in
mar{ﬂl\éﬁﬁd\?ﬁﬁﬂag%ﬁc&ﬁuﬁ &‘ﬁbﬂ&gmﬁa é?xﬁ% fIEEtC &g%c%gogf resfeil?o Aich,
prodide, Weides) bancdy ,ancbﬁvaamn pfnmmrrﬁ"hmﬂ |mp¢<yedahnaabaipbmd of the

sal t in Wo . hydroly, ~abl e ester ther defi ne
invEPY PRS- U S asE s Faneer T BB g ed that
a cor@%ﬁﬁcpﬁﬁm: ﬁr@érﬂ Hﬁf&hﬁﬂﬂ%lll‘i}%ﬁéﬁbs Aekivitg B alhiea &RPPoRASulacttas,

on niay be in a formsu itabl e for oral admn j
lymghaid triag gRANEIER ar@fkmw;ﬁmmwrs sushas caraipomes andrsasgiysindissyeg puch as
the gver Ex?é}ﬁﬁogtﬁ{eea%ﬁ Qﬁlﬁn{ﬂ _rlﬂ%%‘hfiu aﬁ%\?gg%ﬁ&%‘ag‘%ﬁe W are
cxpécﬁkﬁi RR)ovashanta@ukly ehesgbifh dDphilansusipeairsni oiid ormours of, for

ion, for topical

cxamgﬂ: e colon, breast, prosiate, lungs and skin. More particularly such compounds cf the
invention, or a phammaceutically acceptable salt or in vive hiydrotysable ester thereof, are
expected to inhibit the growth of those primary and recurrent solid tumours which are
associated with CD¥s, especially those tumours which are significanily dependent on CDKs
for their growth and spread, including for example, certain tumours of the colon, bieast,

prostate, lung, vulva and skin.
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adrri nistration as an a intnment or c~' eamor for rectal
i _nistTati on as a suppository, In generagl | )
“0&1}}5‘{}‘ Mbnpositions may be ptepared in a convbﬁﬂ"‘&ﬁhl‘”““‘”
manner using 30 ronvcntional excipients. T h~
conpound of fornula (1) wiliznormally be adm uLs iend
to a warm bl ooded animal at a tinit dose w thin the
ra
ﬂg%rfwﬁe% el E@rcrﬁé@& ﬁo;?#ﬁ'frﬁﬁﬂﬁﬁﬁﬁ ig%@ %’lé:ﬂlf(«%ﬂné;fﬁréﬂﬁﬁ ancer,
lungtchn&r n:ﬁmmlahn,er,pma/lmdmr atctnheh a:pe:ut prcatald wn@ﬁr,ﬂdmtdwm“ccr
dog@h W) 20051 0,15461 PCT+Ct 32- g k H £
cancgpaldh BNHAEh O ARG COsEcT ]ﬁﬁ‘iﬁ @“vﬁr ] “h%“&%‘fr B incer o
the @@L ain, for exanple 1-250 ng of active ingredient.
Pro Ferably a daily dose in the range of 1-50 ng/kg is
enBlivfieder Pipapiibine a sargand 9f Go seswt FvopeRasliaopicys ety
g HBA HERSNAL LG, URGCL RS, DR Yok SRLAG: aildiG PR Ak
route “ofadmnistration, e severity of
leukibdrhiag 3 snrct}miﬂrfgratmeatd&ﬁffcrémmwd dizgldyrst lhﬁennmst, rhmmaﬁnd arthritis,

dgsage det erm ned t he ractltlon who .i S .
Kappa SIS AT P HLACFEHE DOPIADE B, Tiarpn guicosclerosis,
artetidlh Es%ﬁs:@saﬂ%hmﬁﬁc SibQsey S@ﬁé"ﬁnﬂ RV i ORAnfRRIe bhnfe diseases and

provided a conpound of the fornula (1), or a
oculphdisesvecsetith wtindl yeselasplifasiiensal t or in viva

hydy f. [ [

£ WA EREEpbR B iny@Ton 51 PRRIEE EARASAHGE he
forn@da (TR lor b @dlyniayentivhibr za:pygtatﬂ@qa%rhawea hpdrolg sdbhadstar Bereof, as

corrpound defined in res i nvention, 8 a
defi W 1 A5 208 F‘HB : quec Usg o ﬁcg}pwu of the formula (1),
or ali%ﬁ]r LR e 2lific SMEdr8R bive Bl &oREAC o e cBRIf] as ‘&“éﬁﬂ}ﬁ

| tors “(anti-cell proliferation agents),
hereprtofae inthe glabfefh:i:tewaf augdigameet for eanin Heiprodoion of CEH cycle

i tor
B R BB s S0 L RO TRRA i i,
an ihKIBitdry e fedti brodiced b prsesingrentre dite,alr pagnaiibn dmsugh, the 8 phasc

nmedi at ed _al one .or part b V4

by P0G DIy & Rib A EG BY i T MRS sy of EDKI.
ef fRehrdid} B a ﬂfﬁ{eﬁé&hﬁ@g@ﬂe ﬁﬂf‘eﬁ%n Hl@lfﬁ@ BrhvRkd 8 ¥6Mpound of the
treatment. Thus the conpounds of the present invention

forrle (i .de aa}hmahmdmld»r aqcepialle agt mrhé vmﬂ Glipbrals esterdiereot, as
defi gﬁcgbcﬁg E:fo%:e in tﬁw&[@ff&%r@ rnk' g %%dQXmElﬂl}&bd E otlﬂe irg%m%f r(]:an-::ers

ounds "may be " us uce

(soiﬁfﬂjh‘r{}ﬂfﬂ@thﬂ foRkadnivg, lﬂfrﬁﬁﬁhfcraﬁﬁ‘d Iaﬁ:i &ﬁc&luﬁﬂﬁmdt’mlﬂ&rspﬁfﬁ:asrs
by the inhibition of CDKs. Such a corrg)ound of tE}_
theypeiger gty Kapepl e KERRae 4P1Te Bl ERe s G dipenicpirgarogpthics,

ath @k, a%%@fcrcﬁﬁ?ﬂ?c‘i‘m RreARisChisinhauR ResRs ihRk hﬁ@&fﬁgmb n

ny common human cancers such as | eukaeni a and
mflmmasen, bbrmdjseasslaomh polectizthyes stidireidta} vesprt puwdidgration, particularly

. ﬂgl adgr(Per ?ancreas and ovarian cancer. Thus it is
in the G kpett of SIS conpound of the invention will
POSERS AR a-fRAINE €t bf Metinveage, fitte &k hasdied a}iﬁme sfalt

is in addition expected that _a corrga'ound of th
conpopndk the fﬁf@iﬁ}@l (Ononi Praopasiedly a6¢p b{aﬁﬂﬁgwrﬁw hydrolysable

estelr %&%ﬁ% deBMHGARIIRBafore in the manufacture of a medicament for use in the
ireatmnent of cancer.

According to a fnrther feature of the invention, there is provided the use of a

corapound of the formula (), or & pharmaccutically acceptable salt or in vive hydrolysable
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25 lynphoi d nalignancies and solid tumours such as
carcinomas and sarcomas in tissues such as the Vel
WORMENEM ! prost at e and pancreas. In particul ar gﬂ&?”"“"““”

conpounds of the invention are expected to slow
advant ageously the grow h ofgprimary and recurrent
solid tunours of, for exanple, the colon, breast,
cstc%@l%&iaﬁ@dbﬂn @9 aﬁmﬂﬁﬁghﬂhe mﬁﬁa&ﬁctdﬁ ﬁ%cﬁfc:iﬂla&%msc in the
nmpolnds™ o i nvention, or a pharmaceutically
prmhcmamfatﬂIészihltw}f effertvi vo hydrol ysabl e ester thereof,

30 ex i the se _prinary
e PUIERER st Ryt P ol iR Bertlon SDRPS R R
metlddBr predRen atdiyeyihasiah ‘&fugrwm&emﬁralfeﬂmg&lf@m if a@»mhlbymds.d
dependent on CDKs for their growth and spread,

animpabRERIETIR B nesd afpicd realgiophihick gppiisss admicitering pfpid animal
an e%@@?%lﬁh ro‘?ﬁ & wdd%gl%ﬂ%&éﬂ %&%&%gﬂﬁg \éﬁéﬂﬁéﬂl y, ag inhibitory

sffectanpredndeg bﬁfqaf#ventlmmw intb orpergréssivh dlrroudhi, HeSafterstnt whibition

or TR Bl P TR o ML PO R R £

bl addedingane Girher GARCEHT Bl abfet PRAREHeARIon OMRE IsPhovided a
cancer, liver cancer, kidney cancer, skin cancer and

methahipeprogacing pesllpglaiabibony (antiscollrelisratian)sdterieln arrpam-blooded
anirfrdl %&y%ﬁ itk H&d%‘?g@tﬁﬂ&ﬂnﬁﬁ?%wcﬂ %m%ﬁée&g g&?(.gleng to saigl animal

activity dgai nst er cell-proliferation se~ 1n
an cifevitwdenonainge confposidhaiionidT o o gitaanesulinudly udiepgble salt or i

. l.eukaenj,as, fibropro 'fe ati.v nd di fferentl ti.ve
vive DGV S P BPIo R TP LRRN BT PURFYEG o0 MRApRey ofeet s
pro@REEPPPrevaitia R or pitcesiaNthr@i}zh OGNt § pheR sy opabilibesFCDE2
at heroma~ at eroscler03|s arterial restenosi s

and 515t rngaielly (Sdes and ! \%@ﬁf’eb&'alﬁh@“@ﬁﬁ}éﬁjpé{h nf | ammat i on,
borjﬁ ?rl ﬁg{atﬁ ?{? a@dl &hal ileg f?b‘ﬁ s a%lcgtelﬁstﬁiﬂ Qn e ﬁ% ﬁv(;)dcd |

vesse era I on, us acc I ng to I's aspe
mctﬁmt dsfe&mmm@mmﬂm {sblié rendiss pridwildendias), ﬁbmpm!mﬁﬂaw-fe anfie

GRS SRS e el RREIH HOPU! KREH SraRPad emengioms,

aculReh 8 blﬁt@ﬁ%%&ﬁzrﬁﬁk{ml% QiR fond, FBEHEAIBAL, artaid réshous, esuﬁﬁmﬁune
compound of” the fornul a (1), or a pharnaceutlcal

discgessegstiigiang c%ramc n@fﬂamrﬁatwnv%owwwwg aehp@las disagscy Witk é‘émai
ves@y ggﬁ&:'rﬂﬁ)g 131%, 'ul?a@[n@ﬁiﬂgrﬁ{dcﬁﬁﬁndl &%néﬁiﬂil c%ﬁ%%!.ﬁ:h?rfeatﬂmnt which

coniprises adiiiikteligd ty s¢@ninimdeh eﬂe-:pwe lamﬂﬁilmﬁti k:mnﬁ:mmﬁfeé ﬁﬁmmh (Dora

a war m hl ooded, ani mal  suc S . F arti
pharmfewicedy gocsperlesal & fﬁr‘*&&ﬂwﬂwlﬁg‘%ﬁi% F%‘Sﬂ 3#@@{ heftin
nefh@l O, Or progresMon through, the S phase Dby inbih
ition o f CDK2 and CD K4, espoci ally CDK2, and N
phaf@'@lfwiﬁllb’ thetne. IsipEedfedot metbrd of troalew eaficeigh mavasmehleadad animal,

such S?}In%';{ $n gés&ol??%dhq ggltn#u? 9.111&1'331'}1?{{%&:% a@xﬁff}\(ﬁg‘ﬁ% t8'said animal an

cor npaun
E:ffﬁﬁﬂﬁﬁ&nﬂunﬁaﬁ d ghn&}:@;ﬁﬂ@bahhﬂuls ytor ﬁ)pharmamumm!l}mdnaﬁtgbﬂs@dalt@i in

. ester. thereof ﬂ hereln before in the
viveRyie ﬁﬁhﬁ‘rfémé?*hﬂéc“ﬁéﬂg?{lﬁlﬁi FeRSERES, ; Q in the treatment
of EARGEES there is provided a methed of producing a CDK inhibitory effect ina
wartm-blooded animal, such as man, in necd of such treatment which comprises administering
to said animal an effective amount of & compound of forrma (I) or a pharmaceuticatly

acceptable salt or in vivo hydrolysable ester thereof as defined herein before.
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(solid turnours and | eukaermas), fibi-opiolifictative

and diffcrc~atiati ve di i oi dars, psoriasis, r{}_e_ﬁtérﬁqt Q} ‘?; .
WO 0BW7346] s, Kapos i's sarcomn, haemaRgi omm, abul'&BatgHHs03

chronic fl ephropat hi es, athoroma, athero.~~cl orosi

s, arteri al restenosis, aufQi niniune diseas as,

acute and chrojiie 25 inflarrimation, bone di seases

ar d|

orn]}gl agfé?th rcaa;'] ﬁﬂﬁe gﬁfﬂ%&%{ﬂé atﬂ%@ﬁ?ﬁtﬁfﬁ%hﬂ? 019 1(!31 E&ﬁ[‘ﬂs{tmn
whicRGeMpHidag cbﬁlpaurfdt aftietriie @h Uirra pikmideenticalie nncc;@ta‘ﬂm salt or in
_ there is provided the_use of conp Gund,of the
vivo hb@rﬁw@e oA Sherept i alstinedcetriv g%fairﬂuy d%?@@éﬁb?rh‘ﬁllﬂéasa |t
pharﬁlﬁwu?ga!%/' LM QeAnE @lheasdl e rlc'? $dr@ke fﬂhﬁé Ei%f:luctﬁ‘}% GQSEJ:IF@,@I@

rein fore in the manufacture of a nedi canent for
inhihipey fantitchig-prdderaiaa eifeitn @Wam&@dcd ATrEng PE-a
futnernleahtit or At é%ﬁgu drHERN ;&Hvid&f‘e‘?ﬁﬁ.ﬁ&cﬁ{i&‘{ L8lfifbsition

whtdﬁ&@fm&iﬂ@&ﬂdoﬁ@b{]w sagefpiabh (1) sal ghathaccmicdily acceptable salt or i
hydr ol ysabl e WD 21Y) 5107$467, Efg TI.G 1320051000303 3G_
vivo Bxgely S%m%ﬁﬁ%'ftflcf Bt Wﬁﬂ‘“éjcﬁ"‘wé? frajapsiogition Wik 2

pharﬂ?@éﬁft %%wjﬁc%e fp18 aliRatt SRR f:Q%e H‘?‘tﬁe krBaifB; nfem@fsqtdlmn

|nh bitory effect. According to a further
mndresdndrlenleRmids), ﬁbasap:éxi"@mmc atnldehﬁ’fwmtm ofiserens psprasis,

s PEVLATEE KEREE D P PLAUHEL AR B b i Bephporais

athc i hiakRedadsis ar@fk Titenosiveitaemiad distated) aaak aid ckromic
treatment which conpri ses admnlsterlngi |d ani mal

inflagpmasiop anewiscassd at oiar giseskpy thertingl ey pe ""m“‘m ina

“arﬁlrm@o% LE 1%gg\é§maﬁ>art| cularly, an inhibitory effect

1S pro uce preventing entry into, or progr essi on
t hilrou gmhct mpe@ of Hadev cbyon thiiel§ picgided @phmnpp@uaﬁdnwmn

UG SR e PP & 2R e BpeeBlinat o

vivo HHRMshIB ckiBetherebS aPdFivibdiRgeia bt Radishion wﬁlhcadUCI ng
a cell cycle inhi b|tory (antj-cell-prol |feH%t| on) .
phargraceiicallragcepiabindines aeermie e it SR erhRifanihitfeed

war&tmg&g‘eg aﬁ'}z‘fﬁlgﬁﬁ% ich conprises adm nistering to

ani ma an effective anobunt of a conpound of
f oflars Fathet yspost cﬁt‘rmhavmameﬂlbrﬂoabtiyl@d @@b@rabp@lt@dlmmeﬁsﬁmﬂ

h d I ap| h
Whl%{ftat}/%%é“g% qrﬁ@q} 131;5 f%e{-ﬁ':tu a;mt Bf % Ell?a};mg?efl %il }rr}:%gepth%feesaﬁ orf in

v:voﬁfyﬁfﬂi'j%ﬁgle k@;}ﬁﬂpﬂl@ﬁé@ﬂ ki MFin@d héin HafRe ir0dssqeidigh &Sk‘ﬁlao n
t hrough, the S{; ase by inhibitign of CDK2

phammquu(:ggm@qemap dehy et castier X lb‘.ﬁ!a% @ewoquﬁmrbqfta, %Ké?hlbltﬂl'}'
effebtia’ ﬁ%% fﬂdeﬂgnﬁx&l aﬁhggﬂy onal feature of this

aspec I nvention ere is provided a nethod of
t r Padviengnradile dog droing ON A spuhsisdrydalibitika ehrsagitial S-phase

fi.broprolier d..differentjati .di sorders
mmﬁgqﬁ zfr.gg}bgq sqtﬁ #E}I%In EQPPIHDF}’ FGG \:?(5%3 i gmgcgﬁ%%mal cells of
the DABRNE kXiBEy 0fAGMUE-SpRIAR HRRMRERIAPLRALRAALBIRE of CDK2 or 4 will
at heroma, atherosclerosis, arterial restenosis,
prevegt plogresmen into the cell cycle in normal cells which could limit the toxicity of cycle-
specific pharmaceutical agents which act in S-phase, G2 or mitosis. Such protection may

result in the prevention of hair loss normatly associated with these agents.

Therefore in a further aspect of the invention there 1s provided a compound of formula
{1} as defined above or a pharmaceutically acceptable salt or in vive hydrolysable ester thereof

for usc a5 a cell protective agent.
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20 di seases, acute and chronic inflammation, bone
seases and ocul ar diseases with retinat
‘*Oﬁwﬁw?¥@}atlon in a warm bl ooded ani mal , sucﬁéggﬂ%fﬁmmjm
in need of such treatnent which conprises
adm nistering to said ani mglgan effective amount of a
conpound of formula (1) or a pharnaceutically
aC ?ﬁﬁ%@m S8 ifor Qpel NotMhe/ Rvi AL %zﬂ@:s@mv@dﬁ%tc%ﬁlpbﬁﬁf &Ghromla
deflne herein” before. 25 Partic ﬁ there is
() apd@fmﬂd ebovg qwgtphmjm@f:mtcnié,aaqcrlgahjamﬁem it pve hydrolysable ester thercof

marn}blo h as, na
for o P R R RS B Rl Rl ok RS oS,
pharﬁﬁcmﬁfailagi-.ﬂwe amount of a conpound of for nul a (lI) or a
pharmaceutically acceptable salt or_in viy

hy Brenpiend bsgrdcapticehageals fordewating Wﬁ]é@aﬁ@roéﬁwﬂ%%¥1%¢ known
ta c@%#rﬁ%&ﬁflklﬁdé Qﬁglgmﬁ ﬂg@ﬁ@éuéﬁ%‘é iRsih I‘f{d‘agrcl@ﬁ]ﬂgﬂﬁhﬂ& a

bitor in a 30 war m bl ooded ani na
antirgetelnlids sneings mcnhmf.etecdteoﬁ ﬂsmmaw,@mmmmm:mmm Viges

allcagécﬁ:dgﬁﬁt %#urc]:? gye Olsg%(;%tﬁ%rwﬁ nF:‘é‘E‘ e%{n:e,\évg {iratgl%mra taxsfncsasuch
as pAUEABL 3l decadll; 18FoiddMavasy O idhoed ek ensdcan atidwepaofan;

as defjned herein bef ore. W) 2[1f15Po75-4 1 PCTIC,
cytoppicRnibipfiry §uch 3§ farorgyeip, rﬁ*an%biﬁiﬁemﬂw&&eww a¢tinegein-D and

mitdng,&éﬁlngﬁ@&hérﬁ e vﬁll dg%nﬁbﬁ%d—: Qﬁﬂléﬁn&%ar maceut i cal

tion onprises a conmpound of the fornmul a
(1) mtmrthea agprarofefoenyirndab the am:;u:pn&bf ErmalatDoer 4 phamyicedically
h ol ysabl e ster t her eof here bef ore .
el Of B LR Rt e RRh P g R i sHinton wie
a ond ol HBRt of¥ke stkE pRErmbedutitd Qgduts, In@isihashie theonibudt eftbimula
cycle 5 inhibitory (anti-cell-proliferation) effect
@ rnew e A RiFtBTCE bl SHSUERICE RO BHSINIHG AR, Parﬁmﬁdr%:rufh? fappound of

fomﬂﬁf ﬁﬁé‘g elylt C%*‘E‘%ﬁ%;é’%t%ntsgﬁé’% 'nﬁ:ﬁﬁ’% %’r Er : 8%1@ tcgamal admlms d[atmn

of Thixefdrena @ditiohal fertum of Herimaotort, |ticmd: isy}rm@dpﬂ:r&dﬂh@i of

salt or in ,vivo h ol ysabl e ester. thereaf, as.
presGato 9 1S A BT R }D?/ﬁﬂt‘a%%oa? e R PRtgns it

phaﬁ}%mﬁ;ﬁﬁl@%@ ah Im@ﬁ%@&@%mnﬁu st 1@dn, GRIchicBpfigs use
in the treatnment of cancers (SO|Id 10 funours and

admiigermarenicasyl anna no pifentive emaritpé : sermpainog FempladD, e
phaHx'}a%Qﬁth%{;?%cc;@ﬁgﬂih.‘E‘%k St in ﬁJB%‘&%}%h%@Jtérﬁﬁér&éﬁ kaposi ' s
salr conm, aemangl ama, acute a chroni cC

ne i ko paditdnabfeaturadfites mwentica) thek dsgheidosz methar bépicadnting hair
restenosi s, autoi nunc dbseases acut e ard chr ani.c

loss i HRHTPBIOT B8 "eRTE BRUEEnbRIdGCRY HIh gl UBacRE 4 gRs: m 2

W ﬁrﬁ‘teﬁIb&ﬁ:H 'ﬁ'ﬁ%%ﬁ eshclpﬁsqlnén’f %.’Iﬁf,th' @ fpnké} aBri WS otb QR @imat an
ani mal such ‘as man. urther aspect of the

effepmpemquohoftarmnnnsmbﬂmmd@l ﬂé, hahaoeeiticalliy acceptable salt or i

. CONMPQS] 'on Jwhic es a co 3
wwclp)'ﬁpoq%slafj ch)tﬁi ﬂ\h ﬁlﬁ:gglaltslirgglgﬁnenugt egu:inggl?&qg%ﬁ?{te E:ﬂﬁllnts?rﬁtr% With an
effahywmdaa&ﬂ.ﬁ:dqﬂﬁﬁﬁachh@iaeqmt as de | i ned herein before

in association with a
According to a further aspect of the invention there is provided a pharmaceufical
composition for use in preventing hair loss arising from the treatment of malignant conditions
with pharmaceutical agents which comprises a2 compound of fornmia (I}, ora
pharmaceatically acceptable salt or in vive hydrolysable esier thereof, and said

pharmacentical agent, in association with a pharmaceutically acceptable diluent or carrier.
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pharmaceutical | y-acceptabl e diluent or carrier for use
h reatment of cancer in a warm bl oode a4 |
“ﬂgﬂ L}mMEnan 20 In a further aspect of the |nveﬂfﬁaﬁﬁmuﬂu
there is provided a pharmaceutical conposition which
conpri ses a conmpound of thesgdornmula (1) or a

phar maceutical ly acceptabl e salt or Vi vo

hydr %Mﬁ\g% § ﬁﬁ'ﬁl%le% SHELR QF E;?:f %ﬁ%h Hilml%qg DQIin? ffie

in 4ss0C on w maceu y acc
comgfidinentorapound il Ecemufacﬁ), a&ePhﬂnnﬁd&eﬂq}lﬁl@ dumphb‘m salf oainGbI¢

ect i.n_a war
nydgltacts st o ot | 1 RBrret R G pasht o frﬁﬁmwh&g}fﬁﬁ fEifgons tar
is kdYen 1A RER: LR Lsef essential 5-phase initiating

activities such as CDK2 initiation may al so be useful

i n Aseendinete AGuHEE prrRct@E epresent invratipd Hgrefif revidsta&itt v

cl e-speci fic pharmaceutical agents. Inhibition of

Cumgdﬁggor 4 will prevent progression into the cel
a)a eMﬁb@mﬂmf Iﬁ;@“mﬁhl {Tx; et 4 ghantnkenticolyladedpiabictsalt beintévd Igidtotysable

of c ecific armaceutical agents which act in
esterthg §§ BW‘ﬂW?%@E’ * Such protection may 30 result

b a pﬂaﬁﬁ@mﬂfe@l‘@ﬁ@ﬂ'f@ﬂrﬁﬁn@ ﬁiaflgrllaﬁﬁé:mﬁﬁfuﬂa{tﬂab’m RABGOE toAdaBEL hair loss; in
these agents. Thérefore in a further aspect of
aﬂ%dﬂéﬂﬂﬁ@@#@ﬁ@wﬂthé¢e is provided a conpound of fornula
r I accept abl e
c) c&n%%lpcr meang k'ur%gntd e%aﬁi fi r%ballﬁg @Eecgﬁg Qi {g Iﬁ!é‘%l%/ for use as
a Q!ﬁ:lcbrdﬂfgab eﬁdihme"e:a@'e mrf the\M¥e20dbhert5e rbvided the use of a compound

PCTI C 12005/1 00503 -38 therefore in a_f r .aspect
of ther foprpyla (hQa R ‘B’ﬁ“%i"é’%’ %CCBP‘BWFa o Eﬁﬁgﬁéfﬁg’ %]ﬁ bster thereof,

in QR MR curk 39 2 RecidRhdn? &Y (RDQ¥En@bn B REALARRGHE kEAlnki of
acceptabl e salt or in vivo hydrolysable ester thereof
lnﬂﬁmmnag@ﬁhwmﬁwémﬂwnnwguhgmﬂgm@ss arising fromthe
{ i o
SRRl B, B JOED L 005l B RO PR bt
treatmmfﬂrﬂ@: preddng e ot b0l dotprising tta:tadamasttmemf art e EusS Emount

hai r Ioss | ude al kyl ating agepts suc i fosfam de
of aghtpeey 1‘1%@ eora l%‘ﬁ ‘l“é"é@? P‘i"é&‘ﬂgﬁéﬁ‘ Yot vive
hy dgﬂﬁéﬁgﬂerc%@ﬁ@rcgf Bbtlﬂrﬁfaﬂt Feihky wiE %h@rﬁﬁbé’ﬂ:ﬁczﬁ@ %cccptahlﬁ diluent or

arabi ne; vinca alkaloids and anal ogues "such

carmiarneith theisineilavgavbacgianiiel or genssis theinistritiivorad b ﬁﬁ@ciwe amount of
a pi}agﬁ%{:%gtgﬁz?%: Efnlr?reﬁ%%h t%ﬁ(@gg%@gmgﬁt?&ﬁs%?L{Plet%-g%mdad dammal such
as nhe@pot ecan; 10 cytotoxic antibiotics such as

doxorub|C|n, daunor yhi cj n, nnjtoxantrone,

acth oy v DheTere ohfiesioycIeAviTeHAT B theypewtingr ragphylactic
treafth QR OB g?m@!ﬂgr Je[lg:(nb}ﬁ@l'aﬂnn Jiﬁraa@@%lhﬁécc@ﬁ'r@@ ‘Etc thfiecf OBending on the

Invention, the c ound of fornula (1),
hospiratatp teutite af dtcgmimatraﬁe:mtaaﬂlﬂm sedrtty of the rﬂnﬁﬁwmg treated. A unit

T e R R g
ph armmﬁmatarﬁg@ﬁt@ defimcdthRinUchsé ARE Be e enPildtherapy or

of formula
may involve, i addition to a compound of the invention, one or mere other substances anpd/ar

treatmments. Such conjoint treatment may be achieved by way of the simuitaneons, sequential
or separate administration of the individual components of the treatment. In the {ield of
medical oncology it is normal praciice to use a combination of different forms of treatment to
treat each patient with cancer. In medical oncology the other component(s} of such conjoint

treatment in addition to the cell cycle inhibitory treatment defived herginbefore may be;
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15 (1) may be adm ni stered by system c or non systemc

ans. Particularly the conpound of fornula §( Wz 0303
“ﬂr’rﬂﬂ?’r"a’fj'ﬁf ni stered by non-systenic means, for ;

topi cal admi nistration. Therefore in an additional
feature of the invention, there is provided a nethod
of preventing hair |oss during treatnent for one or

surg&%r ﬁd%n'ra%@%?E}é&@:ﬂﬁjdrﬁﬂn\gpﬁchv\éﬂzﬁmihgﬁ %@%HMI’%& AR Rgories

war m bl oo ani suc whi ch conpri se
of th2Gpadiviagesit eri ng to said ani rral an effectlve amount of

O 5ot iy el pnlithy RuPsfan o Shesrrddpaisps tom

thosbﬂc%d%@é&ﬂbhﬁ:ﬁ@' feature oFt he invention, there is
provi ded a net hod of preventing hair Ioss durin
(if) t r @Ol SERES SHHES @Fﬁ'%?@%ﬁpg%ﬁmle&é‘ﬁaﬁfﬁﬂéﬂﬁ £Eh

ralnﬁﬁ% n&ﬂﬁﬁ} mﬁén%a'iadeﬁgmﬂz, é’ é;:at% omepilngﬂgﬁlgg bf@%b&tﬁglﬁ?&natase

terin
mhﬂamrQﬁ'meé:-:faﬂ@iﬂ M&st@ﬂ@lﬁﬁttrﬂiﬂiavmmqwﬂdﬂ mﬁanﬁb amﬁragc(stbgcns

or, a r maceu acce b alt . or
sutisy Gaem bl Brae PG ERIGE, bR R Sy ewhh Aiatpa HRE
agmﬁﬁts Wﬁtﬁ%?ﬁmﬁqmr Bighia kbR b RadNupefil & ClhbbRoB P Walosterone
sai d armaceuti cal "agent. Accor di ng to a further

Soi- dihpimftcd@ﬂa?ﬁl’ﬁ@r Erapaie ersteride), anti-mvpsiovigsal (fer example

metﬁgiéamqalﬁwselngxcﬂof %e{%ﬁ%ﬁr'{}%s@ ?apé%tbgﬂfx%ngp En%grt-eﬂgérﬁgoﬁbﬂ activator

reccpin ﬁlrich@r@&nd 3&1%0?%@3@%@:&& ﬂuﬁt&iuna(ge:ﬂit @wowhi fedtors include for
conprises. g conpo

f f
crappig iR ekl ﬂf9‘*’"§b‘g‘égi e P%ta%ttc @fpwﬂhfﬂwwmhm‘af%inciudc
eroW fFeiSiSin@hoditle Eﬁ@ufih FRRA rx@bir aPiRARIIR GRHhCiahas® §HMitord Fhd

assocl ation w a pharmaceutically acceptabl e dil uent
serfoythumnine &masa/Aghiigekn 28461 PULI C B 20 05/ 110 0303 _39

Accor.di t.o furtiher aspect of.t Lesen V.
6, G G PG ARG b B UERER PR
onchlBs{dhes dskhttm@t&b{ﬂltm&rm&@ﬁpkIaﬁﬂfaﬂﬂﬂes&&eQ@:ﬂﬁabbﬁtcs all or
in vivg hydrolysable ester thereof an

Teopppxrifadinen ikearaganect gurine waeimpsiape o SxioREe Ebingside)
ant@f&?ﬁlﬁaﬁtﬁnéftﬁg )%rrgﬁé‘e prrag%hﬁesl I%%uxé'ulﬁ&ﬁoﬁﬂh&ﬂyﬁﬁ pirubicin

er aspe esent invention there 1s
andpdwmtdadnanm}'mm(?cdzrqmnomymg, mabrala}fnm};rpbumdn derifatiren ey example

sl S uBPe BRI BE et Ui prrasahd el

chide@nBilicilDbusalpp g chEegHdkpitalid gRopfmidel nltrbﬁﬂfdaélgluﬂﬁvbh}g ﬁ\:ﬁﬁﬁltahc
conditions that is known to cause hair | oss;

agerlp Eisheragile vigersalpdoiloli viaeristiag anddareidlsee ‘ﬁ@éﬁ%"q‘%‘?}:
o T S e S o R S Bl R
amsastingy, tybdexh) tAheosinmip this @eplonfiit: invention 1here 15 provided a
pharmaceutical produst comprising a compound of the formula (X) as defined hereinbefore
and an additional anti-turnour substance as defined hereinbefore for the conjoint treatment of
Cancer.

In addition to their nse in therapeutic medicine, the compounds of formuka (1) and
their pharmacentically acceptable salts are also useful as pharmaceological toels in the
development and standardisation of in vitro and iz vive test systems for the cvaluation of the

affects of inhibitors of cell cycle activity in laboratory animals such as cats, dogs, rabbits,

monkeys, rats and mice, as part of the search for new therapeutic agents,
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of the formu la (1), or a ph arroaceutical |y
. taple s alt or in vivo hydrolys able ester,. N
““03%’%&2‘04?? in the manufacture of a medi canent E“I‘eE)ir{'ﬁ't""?1“(:5"“'”EM!H
prevention of hair loss during treatncnt of 15 ru a |
I gnant conditi ons with phgryomaceutical agents,
Accoi diRg to a futtheraspect of the present invention

tﬁ% %ﬂ?@& quct ﬁl‘f %sztl nal, t?sntmnhgt%?ﬁqqﬂéahécp Lsd 1 medmamﬂnt

oss co mnistrati
man@ﬁactﬁﬂ: fEitﬁﬁE,tthNﬂte&ﬂﬂUﬂ tind @tfeared emibedimdniodt thi cmnﬁmmﬂmbﬁthc
or.a ceutjcally acczptablc salt or in vivo
‘n"cﬁ%t‘iﬂsmﬁl BY3PPHei cof , optionally togdhvrwi th a
Fxalfgsmaceutical ly acceptable diluff nt or 20 carrieT,
h the -.;inWIaneous, sequential or separate

ad?ihwinéclrtmwimnw@ iBustralef by ¢ [pBowing gan Himging gyamples in
whn,l% %Q%Csﬁat‘r}d' @m%gent fox treatnment of nalignant
01 Yirons 10 a Warm bl ooded ani mal , such as man. As

{1} tﬁﬁ;ﬁtﬂeﬂﬂﬁhﬁ‘gﬁrﬂh bredegirae Cefsis IQ‘?("}dOL&'Eatrueq wicready rEadl out fieoom or
th--T apeutic or 0 | actjc, tTeat
ambﬁﬁt e I i‘)‘rao‘F‘nE‘f’éP%t"i BRG] 1 5vﬁ9
(it} &E&ﬁ@&@ﬁtidnﬁ’ witbe dried A% bl‘%ﬁhﬁﬁ'@ﬁ‘ﬂﬁ 1;?193191@1 shﬁ:ﬁate Zeﬁraﬁ‘}%&"inn of solvent
Feated, the routp of adm ni st on and
was smd petusingfa 1ol ¢Vﬂp¢mloasedeb eqdngodmr@aurédﬁﬂﬂﬁéﬂm Hasabis e
for exa 100 nglg, preferably 1-
4.0- %‘E“Wﬁg) %f‘g%ath ?'{nvl?\%d %pfjllﬂ inhibitory activity
{11} dﬁfnhﬂ&t@rdpﬁmncﬁtts&lfi‘sh) bﬁoﬁﬁ;@gb@hﬁp@ kititd ped; thim layes olvematography
é(g in addition to a conpound of

ﬁL@h’é’“‘F%?‘FP%Fﬁ‘% PS¥Shore ot her substances and/ or
(iv) 0 %{i‘lﬁfa}' R &urs@%@fbaé’tﬁﬁﬂs hiag Eﬂlﬁﬁveﬁ ‘b? gl (el rédtisy tlﬁ@s are &n en for

leved by way of the s inultauffous, sequential 3
illusmﬂtl@wftmr ato admini stiati (in of tb P individual

(v) tg;?@gﬁ:@ggl‘ ﬁ:tupsa 1Sitcla§1 r&%ﬁ HE&%&T n{a%Pét{éereiﬂh%cg @%R}@g?dtﬁ%lndfor

P4 AGT el
mas®kpedirkfdataent forrrs of treat ment to treat each patient

canrer medl ca colo t he er ] .
(vi) mﬁ@mm tra&wawn@o%ﬁ%&m ot hpgessy 'ﬁbtﬂ?w Wigtyeandephtained
by cﬁﬁ’gz ﬁro&%l: ch“clﬂf}hﬁnt bRDEBHbR Work EPREPT i RAE was required;
bef ore may WO 7005f 075461 11 CT/ C820115MOR303

{vii) w.hpngﬂtgeWR datelf 15011 thﬁefﬂa@yf drtta ypianon S1aib ¢AgBuRtR protons, given
th
o R BB OASPA gy

deto@iineda: 300N FWaEINg byrdbnerisdirtst sﬂpﬁoﬁt&k QDMSthdJ)a@ Bﬁimt unless

from those defined hereinbefaqre; &Jg %%t ost at | c
otherwisg dadicairdn “ENMR T Fesrygehis ‘%‘f%P & tta%

{tnig Ch&mLiS tmlE ﬁ&t%hé@ﬂﬁal ﬂEQ}'x@é‘ éled?tﬁs aﬁ@s@%fs‘%@@u@cd

rogengeh-, (for exanple nmegest acet ate),
(ix) arlvomttratings are g’lwm lblmblm;} 'x(ﬂﬁlmlﬂ B’f(‘émmle, Emdast rozol e,
letiazgl e, vor az tanc nt.i est
00 55 B Girah S Ok LS 6 EL AT B R PRER el
mmbtiltﬁﬂ(Ql}ahtﬁﬂﬂdﬁmg@tm&&tcﬁp@m&t BOBd; atte)e 1mﬂthﬂ?&nﬂ ioAgedrsl S effected
and antagoTi i 8ts anpl e 1‘goscr elin ac~

by qh@:ﬁqog |Hp%} gEI At qupbtrt:gn@fdrg{@g{ )l GHstrospray (Iaf,glc’) vaiues for m/z

are piven; generaily, only jons which indicate the parent mass are reported; and unless
otherwise stated, the mass ion quoted is (MH);
{xi) unless stated otherwise compounds containing an asymmetrically substituted carbon

and/or sulphut alom have not been resolved,
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10 5(x-di hydroreductuse ~fbr exanple finasteride),
ad ;i-L‘ asion agents (for exanple netal |opr J 2
““rﬂﬁﬂﬁr?grs i ke mari mastat and inhibitors ofgéféﬁﬁﬁgggumu
pl asm nogen activator receptor function) and
inhibitors of growh facted2ftunction, (such growth
factors include for exanple p] ate | et derived

(xii) SRRy AR O dandbhrRakRG L loghR WS thaf &stitiicddne hrevious
i nhibitors include rowth factor an1bo$ks, 8iom%h .
examplcthe pmperdepted rredhe 1nﬁbalit}@§ﬁtwﬂ@l§ﬁlﬁ@ﬁw aEisPd B BT proyeus
examgﬂ:d 15 serindthreonine kinasc inhibitors); and (iii)
ntiproliferative/antincoplastic drugs and
{(zvi)eignhiinatngabbrevhdoediaye benusald i n medi cal  oncol ogy,
such_as aotinetabol jtes.(For exanple antifolates |ike
rref"ﬂ%t rexat e, f|%@h%f§9‘?l§%ﬁ di nes |ike 5-fluorouracil,
pupidie and adenogi AQiRaRYIRGMeSidecYt OSi ue ar abi nosi de) ;
antitunmour antibiotics (for exanple anthracyclires

| i REFIBASr ubi ci ndirsdiird Snpamidde dipethylageal 20 and

i dg{c%bd cin, m t%gﬁ’ﬂ‘&h&' dacti nonyc in, mthrai

nyci R platinumderi vatives (for exanple
cisibati Ti, ft pheitandbly); al kyl ating agents (for
exagfle nitrogen ﬂ%stard, Tnel phal an, cliloranburil,
bukhan, cycl ofHE8Phani de, ifostani de, nitrosoureas,
t hppirgpa) ; ant i mx gidigopragedbgatiey exanpl e vinca

al kal oids like vincristini, and taxoids |ike, taxol,

t aléflér e) ; topo IsGrarabaselringiil - )i d okttt B
epi podophyl | ot oxi.ns ' osi dc and wui po si de,
25 amsacti ne, to%‘g}k géﬂgﬁﬁnsﬁﬁﬁgcord ingtothi s
aspeadt: of the i nviemdroxgybeddotriaecles provi ded a

pharmaceuti cal product, conpri.sing a conpound .of . dj | .
PORRIG. (1) as ok Hid HerORRIO e bR a o4 tyfgebioride
AUl st UMOUr Substy cfysr;def i ned hereinbcfore for thc~
c~ojljoi Tit treat t of cancer. In addi tion to

t h&FA use in t herafegedcetic ¢édli ¢ i ne, the. conpoun d s
of 3la (1) an e armaceutical | vy
a(:g!:g[%/g cﬁchlgrgmte Ghd .chi]

b] e s alts are also’ii1seful as ph
anmag®bogi cal t oaliseihpishiphoxidevcl opnment and

slaadardisatign . of in vitro and.,i.n vfvo text st ens .
i et A SUA S el FEeed ety umr SR Foh E O G piration
caﬂﬁ@%ﬂj ol ¥Bbtiat bi ¥sioeolPohRRATAE by pRbleiPhuBe 4iGdIniag a

cats, d bb nonke

ogs, rabbits, 1 ys, rats and m ce, as_pai
bentenefulithoaioveaiddhsddoirong option exdisars Jorbeah aftdacoqrimg to the

mané%ﬁt/raorz a&l BV RIQ 54 Vf%t%ﬁ%ﬁmﬁ éoﬂb&;}é’l{éﬁ%@?@dﬁ% 195364

naceutrcal conposi tion, process, se and
Dyitesl Bognes Parltiondcad M haatgan &K, CHE2 W er nati ve and
referred embodi nents of lfqprg coppounds of. th
§ €

I .-p 5 e 11 H
xii{)herR IO PRI P P BBy IOHSREENES Sffpetion
caniiﬁ%ﬁe@n} h@Rpiloh lor QWY BSmpdunkS i kad Slyitvp AR thied dodiiigy H0Mino

I'mting exanples in which, unless stated otherw se: |
silane covalently bonded to a silica particle used according o the manufacturers mstructions
obtained from International Sorbent Technologies Limiled, Dyffryn Business Park, [Hengeod,
Mid Glamorgan, UK, CF82 7RE
xix) where a Chemelut column is referred fo, this means an exfraction cariridge for rermoval of
water, i.e. 2 polypropylene tube containing distomaceous carth used according to the

manufacturers instructions obtained from Varian, Harbor City, California, USA,; and
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(i) tenperatures are given in degrees Celsius (O;
\AUQHﬁﬁﬁgﬁ ns were carried out at room or a”b'?Phruymﬂumnﬂ
nperature, that is, at a tenperature in the range of
18 25C; (ii) organic solutions were dried over
anhydr ous magnesi um sul phat 3 - evaporati on of sol vent
10 was carried out using a rotary evaporator an der

v:.} {aﬁgﬂé Qﬁ@(ﬁpﬁf@ss[ﬁ!ﬂifnﬁmécﬁ&p& PR BRSCRhBun tht-1BRAARYPRESImenex 150 x
a bath tegﬁgrature of up to 60C, (iii)

Wﬁﬂ@ﬂé@ﬂ&@ﬁ? SARTRY Wil actiadient b et Goite JIFIN water -
(TLO was carried out
acm%ﬁﬁglFg%gﬂg@%%%nggsHﬁil 8?Pf;%eneral t he course of
xx1)rremedpoons polystyfent: kabethibyshkEeans Argacit ﬁmzhholng&s BItecarhonale

i 8 Dl Rera 2 Yol B Rt ATl o
TechtWMRlesS PRA! B shdaRdhid, Iﬁﬁﬁ@faﬁa%ﬁg% 'l%llte&jﬁtr%d{}ﬁlvﬁﬁyﬂﬂjds

are given for illustration only and are no
necessarily those which can be obt ai ned by di | i gent

Er&mg&ess devel opnent; preparations were repeated if
naterial was required 20 (vii) mhen gi ven, NNR

O SNoeL] Eepretens %9%51“ TN iémé"néwg\e&af@ of WO
ﬂaf{ﬁﬁmﬁﬂ@mn% pl@ﬁﬁﬁﬁj m%ﬁaﬂl{ﬁﬁ&} l\ﬁf&;ﬂzﬁ@u}wﬁﬁa fiﬁetz%mz%z

hoxi d d6) as solvént un
31E’mehbnwfé,etnﬁ(ﬁﬂaﬂe’athéancaegmcw\mliasimaﬂ@)dzﬁ:eg,d‘r-mé%),n ih{dl tert-

%ﬁl@ﬂ)ﬁ@iﬁﬁ? ﬁﬁﬁ%‘ %L&é“ﬁl aﬁ% getnd?tﬂn‘i tseit‘lgllteigrde @ ggn &y 4 mmaol) in

anhgdroizol, 4 dixencd 0ml]) wad Bvidusi:d and ENed Ak nd®zai 6 ©hosRMhHen
vol unme; val u v/ V) mass spectra were

l@ﬂ%iaﬁ Witp Rpptedpn Pfé‘dF?%’H ﬂéﬁi @gﬂﬂ&?golv% %rfee’ﬁwefﬁmﬂowtdgf fepuced

prcs‘ésﬁ@ ThemiGal was'iﬁﬂﬂnité’(f WRARE(SA D (2@9‘&*}9 fiHSked Qn{?req".'vﬁﬁﬁ'ﬁted to give a

exposure probe; where indicated ionization

s Chesgnsepbithy osisiisn ohv linbis OB DEM) (245 6:98) i the tie compound
as a JBRRLAE Lo e A% 30Rr £5% R0 AU AR YT LBl 40
3. 260, dFD, THBEGe@uset, AR ramo[a m}da B S ), 303 500 NIFENT $€ (d, 243, 8.32

a , the ss.ion quoted is (Md)}; (xi) unless
{d=@%hﬁzg(%ﬂﬁeﬁaﬁégﬁconpounds contai ni ng an
asynmetrically substituted carbon and/or sul phur atom

have not been resol ved; WO 2W 014461 PCf.' CB2ftfl
EEAHH&L@SOS -42 (xii) where a synthesis is described as

i—mal z%:? H‘Svl tag'lim %%C%p¥ eijF me{]]ngt—lﬁ!%evﬁdgog UIS -ﬁ} -

hkﬁggumaﬂmmts to those used in the previous exanple;

(xvi) the follow ng abbreviations have been used:;
The title compound was prepared according to the procedure of Example 1 using 2-

aming-3-chloro-4-{1-isopropyl-2-methyl-1 H-imidazol-5-yRpyrimidine (Method 5) heatine for
30 houes at 100°C, Chromatography on silica gel with MeOH:DCM (2:98 to 6:94), NMR 1.36
{d, 6H}, 2.46 (s, 3H), 2.80 (s, 3H), 3.16 (m, 4H), 3.23 (m, 4H), 4.79 (septuplet, 1), 6.91 (d,
2H), 7.22 (5, 1H), 7.49 (d, 2H), 8.51 (d, 1H}, 9.49 (5, |H}, m/z 490,
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15

5 THE tetrahydrofurao; DMF ATN-dintthyl forrnanride;

, i met hyl f or mam de di net hyl acetal; Et g} t,
WO 2{'\(’:%1@ d o %ﬁﬂﬁﬁﬂwmmms

e; McOH nethanol; 10 EtOH ethanm

di i sopropyl et hyl am ne; 1'1ATU

N-(7-azahenzotriazol -1 -yl )-44-1-3. 3-tetramet hyl ur oni um

hex afl uorophosphate; HOBt 1 -hydroxybenzotriazo |le 15
Exaﬁﬁ%#%' - et hyl - 3- ( 3-di net hyl am nopr opyl ) carbodi -i nri de

ydrochl ori de ether dlethyl ether TFA
M&WHM}M HC e ety indhimidaged 3 -vbpBERiding

I e RN AT o

WOERI7a¢1S; 083 mgdrimbl ged Noj-[ddsribysutphonflphnsizin-1-yphenyl}

A Em%???. ed LB st S @)a%%éﬁgﬁﬁ gnd heated

for BRUNRGMH: 1 10 ThARGOhHH rﬂﬁuiré’whi‘&rapmﬁf&ﬁfuﬁﬁ&%cﬁﬁ@d pressare and the
instructions obtained fromInternational Sorbent

remt@@ﬁnﬁcfbb;r ghyompisizrephy oo iﬂ,ﬂﬁ@}m@@é&%ﬁiwé} RT to 8:92). After

evag zﬁi&%%%tr ﬁ Fr9A e ¢ m%': §§nd7§as Clbtam ’%‘4 ysbRow solid. (227
\%ere an ute amné co s referred tyﬁ

mg 455 mrm. { o exe mmg@}l),@(m AL 42 AL ), d@e (6,01, 3.18 (m,

d tLan acidig _c nds, | ol ypronyl en
SRR B Al R T S es o BBy Goieast 61 2.
3.3350! i9popand iiehepssed. according to the manufacturers
instructions obtained from International Sorbent
Technol ogies Lim ted, Dyffryn Business Park,

L] gepd., Md @& anorgan, UK CF82 7R7; 30 XIX) wher e
ut colum is referred to, this neans an
eXﬂHtﬂﬁii]ﬂﬁiﬂngiwnﬁp’dudWérﬁ prep@@d YR kheqfrocodakof Exﬁm}ele Jasing the

Eixa

pol.ypr op ub aont ai di_at onaceou h used
APPIGBEYE 4P mﬁ%mt ‘{ﬁr@ﬁwﬁé@uﬁp ouylpppstazifet-y guinyier
. it i : 3
e T e S

Phenonenex 150 x 21.2 nmm Luna 10 m on X' S col umm

was perforned on a Phenontenex columm this péfers to a
using a gradient of 5 to 95 of 0.2% ff;ﬁhter -

R i1
Ex | R} R* R* NMR miz | SM
AT Ve Cyclopropyl | MeSO; | 0.09 (m, 2H), 0.25 (m, 2M), | 468 | Meth 41
mizthyl 100 (m, 15), 239 (s, 3H), i WO

2.92 (s, 3H), 3,18 (m, 4H), 03/07643
124 (m, 45), 4.49 (4, 2H), 5
6.94 (d, 2H), 7.02 (4, LH),
7.47 (d, 2, 7.58 (5, 1H),
830 (d, 1H), 9.15 (s, 1H)




W uﬁ)é@s),fw“gi

acetonitrilc over 1OnMins at 20 mM / mnute flow rate;

roporous polystyrene carbonate resin
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Ex ROV (4- MBSy pi uer B8 n- 1 - yPRi 11 no] - 4- (1- i sorBEyl| 53
52 Imed hyl - 11 gr 1'm dazo] yrsy |O~ rl'lﬁ‘{ﬂ':%ﬂ? 19 i, 38, 456 | Meth 55
2- Ami no-#- (| -i soprppyl - 2-
11f-imdazol -5-yl)pyrim d| é’l((ﬂﬁé’(fﬁoa%gﬂ, oH}WO | 0 310f WO
6 43 6; 220ng, tmmpl), o
1- pr ono-#@- (4- mesyl pi pcr azi r‘?’yilg)(glé4ILI f 73((111\'8}1%001062-,22%{]'?6 B3
319y, |jmol), 4.50 {q, 2H), 6.95 (d, 2 4
tris(di heuzylidencphcet onc) 23tng,
prol %, - (di-tert} hutylp ;ﬁ&@% ‘ﬁg) E%E& dng, 2
ol %9 and sodium tprt-bul cwlﬁq% (13858 M0¢d, 1d rmrol ) in
anhydrous 1, 4-di oxpue (1 Ofl ) was évacuaf ed and
refilled with nitrbgen (3 Ll&ds,)lﬁ}_'l'he 15 reactl on Was
heated-under—mni-trogepcat—95C ovetntght —bef-erei
G elgl_gpor at} figf under Mg Pag 1836@31}?%1 'wrﬁ’?eggi}am dut g Meth 2
trituratied with El DAc (20rrm)';r9 {Eh;m}gn gqj(,-,ang
Fe-evaporated to g|{ve a r omat ogr ap % on siljii ca
gel withf MeOH: DCM (2:9 8 téig{%fﬂgéﬁé{%él it] e
conmpound] as a yel | ow soli E;@ N 1.39
d, 61-1), 2.47 (s| 31-1), %zﬁlége%(t@fa’s 6.8 e (m 4.
3.26 (rn} 4H), 5.70 (septupleis.sd{d) |HE792 (d, |2H),
6.94 (d,|IH), 7.39|(s, IH),Hi %@X nge%d 32 2(
(d, 1H).]9.18 (s, 114): m|Z2"4sk %’FHZa 32 (| 4 4.
Vesylprpprazin | -yllau Bl ots e 1),
- (| -1 spnropyl 2--fet.n\ H..i.m.dazol - yl)-5-
7* cMieBEEbyf iPmi di nc pBleFRe tlit‘lzeidc%ﬁpéﬁﬁéﬁ #H3 pr|eifsr 6 dMeth 50
according to the pfocedure ,0f I g 2- ,
anm no- 5-ghl oro-4-([l-i soprap y?(gf(gﬁf (inﬂ%m of WO
hrri dazolt - ioyc/)lc) p)é['i ni ?i ne | QNEtRAH 5. lS:hﬁsaEH};lg f_otr ] 303/07643
ours a : upmat ogr .|aphy. on si a
MEOH: DCM (2: 98 to 6:94). N Hsopgnlaty Pf) &gg)@ 2.46 |(s,
BH), 2.8D (s, 31-1), 3.16 ng 34.@@(%1 $H}"—’3' o, 4 4.79
septuplet, 1Fl), 6.91 (d, 11= I) 7.149
d, 211)} 8.51 (d,}{1 H, 9.149. @{dﬂﬂb Saﬂr{ﬂz 90. 30
WO 20051p754U1 PCT} 92005/ qgﬁ@ﬁ (S4le)Exan'pI e
P-[4-(4-| Wne
§° bP( 3- Di npEhyl am nopraeR- am-97-(@BiH)- 1.1 THcimbut v 4?@ Mo 13
yl i m dazpl e (Methog 37 of | WD 031076435; 233
ol ) ang 1.72 (sextuplet, 2H), 2.68 {3,
N-{4-[ 4-( met hyl sul phonyl) Flzﬁﬁ,rﬁgi i iHth]l@'ﬂﬁ[‘y' )
4H}, 3.27 (m, 4H), 4.51 {q,
2H), 6.93 (d, 2H), 7.02 (d,
1H), 7.48 (d, 2H), 7.62 (s,
15}, 8.29 (4, 1H), 9.12 (s,
1H)
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5 guanidine (Method 1; 390 ng [-3mmol) in

et hanol (8 rH) was stirred and heat ijfﬂqﬁn%
110C. The reaction m xture was evapora
under reduced pressure and the
chromat ography on silica gdb-with neQ -|

{i§{33{}3

resi due purlfled by
:DCM (3:97 to

8:92). After evaporation and trituration wth ether,
Fx € I gconpoundiypdas obixpq4ied as a yeIIOW'smmmj |
221 ) 48 . 5/x) INVR...1.160 - 1,71 (2xm . 2H) (m
B O R R
. 3. m , b. n ¢ ;
6.97 (d} 2H), 7.3 (s, 11] égwf S ?dg%rﬁﬁl 8| 33 (ol“!?)\’_’(U
H, 9.23 (s, IH; |tnlz 46 la;H}ampm 2H3,17| The | 02/20512
fol | owm ig conpounds were ggared éy theagroc=dure of
Exanpl e {3 using the 15 ap%? ik PHY (2 el c| and
N-{ 4- [ 4-|( et hyl sullphonyl ) lighcny| ) guahi di
net Chelhod 1 ¥ RE 310 7 sovb] IRb
or N-[ 4- (}4- aeet yl pijper azi nt $29&9pﬁ@ﬁ&£ﬁ@uﬁﬂidi1e
b! cak bnr ate eal t /J\jhi- _hr\nl \| Rad-+ C‘l\vll
10 | Meoycildifopyl M $EBEY09 ?ﬁ?@ﬁ%‘l iogézfécp(“r‘ﬁl‘:tmff‘?467§‘ﬂ*h39
, |2meth 43 “mothyl 1300 (nm. focts It En @M 1 in VREwo
2.92 (s,| 3H), 3.18 (m 4H),03/07643°3.24 (m {4H),
4.49 (d,| 21-1),5 §.94 (d, | HLp167moeH).d.2510m) | 7. 4[703/07643
(d, 211), 7.58 (s, 11-1),18&. 15|(s, [¢«H)
W o 2kHI51{17$ 46 |1 - 45 P:gqﬁ%‘3ggﬁ’7r}?;%?%§josi}3 5
ExR R2RINMZ. Rml x SN 5Et Et MeSBR 710114, I6), 7.814d) , 1, 24 [t,
3H), 456Neth 55 2. 711 (g, 2 ), 6f WO
3.18 (m| 411), 3.43 (ni, aﬁ% ?éé/{@%@&ggﬁé% (4. 2H),
6.95 (d,} 2H),4 7.03 (d, 1Ky 9hedd ifd, 211), 7.61 (s,
. 1111)., 8.128 (d.._1H]._9.12 {s, 113) 6Ef1 - PrVeSQI 128 (L.
11 (38-1), 149 (d, 6H)M&ZENe] h.26 (Q3HD 1(4§ (d2dl) , 2481 [deth?
s (3. 2.02 (s, 3H), 2.79 (g, 2H),
3.00 (¢, 219), 3.08 (, 2H),
3.57 (wm, 4H}, 5.60
(septuplet, 1H), 6.91 (d, 2H),
6.94 (d, 1H), 741 (s, 1H),
7.48 {d, 21}, 8.31 (d, 1),
9.18 (s, EH)
12 | Pr Bt MeC(O)- | 0.95 (1, 3H), 10 (¢, 3H), | 434 | Meth 13
1.70 {septuplet, 2H), 2,02 (3,
3HY, 2.68 (1, 2H), 3.01 {4,
2HD, 3.08 (t, 2H), 3.59 (q,
4H), 4.51 {g, 2H), 6.92 {d,
2H), 7.02 (d, 1), 7.44 (d,
2H), 7.62 (s, 1H), 820 (d,
1D, 9,11 {s, 1H)




3.17 (m 413), 3.24 (m 411), 5.61 (septuplet, 11-1),
W{}%R{ﬁﬁgg’lsglgé’ (1312;1 (g’ 1éH%s 7'1‘11% (? 111) 0 befhdofbsmmans
McOCl M2-i - PrMeSOR2-1.42 (d, 6H), 2.92 (s, 31-1),486Meth
50 3.17 (m 4H), 3.24 (m 4i,of WO 3,27 (s, 3H), 4.53

(s, 21-1),03/07643 5.52 (septuplet, I H), 6.94 (d,4

e 120, O, o J.H), K Y Iy 729 (d 2T P
x (15? 111)| R 5. Y (§

_21(s, 1H) 8PrEt| 0.97 (t, 3H), 1 )

13 grﬂ)é,zél(?o'vb@fcrakﬁ%ﬂlg2?@5%1915@{5&2@11% 27§§:1 (t, 4(%11 Meth 37
. S m q
211), 6.93 (d, 2H)| 7.02 diﬂmn((sg%fﬂs‘?@ﬁﬂﬁ . 7. 62FWO
(s, 1H),18.29 (d, 1H), 9.12.( N, 157117
L 46 PCTI G 13213{i 5/ { N303 éx Lﬁ@z ‘ w&%ﬁé% 1857643
971MBEt MeSOR- 1. 12 {1, 3H) ) (R2B8 3(59,(a3D) 54820t h 165

E: oL (5|3, 3 A7t Ayl éﬁ?@%égﬁ%ﬁd iy
H)

. 48 (d_, 2H), 7.60j (s, 11])59(&;1231}(9137@ 31y, 9./13 (3, 1
H) 10Meir BuMcSO2- 0§ 60 (d, é)septupl ct 470
AMeth 29 I H), 2.36|(s, 31\)? 57’2{51?9?21}(%3 {d, ¢

9.24 (s, 1H)

14 | Et Et T McC{O)- | 1.12 1, 3H), 1.24 (1, 3105, 420 | Mcth 55
2.03 (s, 3H), 2,71 (q, 2H), of WO
3.01 {1, 2H), 3,08 (1, 2H), 03/07643
3.57 (g, 4H), 4.49 (q, 2H), 4

6.92 (4, 210), 7.01 (d, 1H),
7.45 (d, 210), 7.61 (s, 1H),
8.29 (d, 1H), 9.10 (s, 1H)

15 | Me Ft MeC(O)- | 111 (t, 3H), 2.03 (s, 3H), | 406 | Moth 16
2.38 (s, 3T, 3.02 (t. 240, of WO
3.08 (¢, 2H), 3.57 (q, 4H), 02120512

4.50 {q, 2H), 6.92 (d, 2H),
| 7.01 (8, TH), 7.46 (d, 2H),
7.59 (s, 1H), 8.28 (d, 1H),
9.09 (s, 1)

16 | MeOCHy | 7-Pr MeC(O)- | 1.42 {d, 6H), 2.03 (s, 3H), | 450 | Moth 50
i 1.01 (t, 2H), 3.08 {1, 21, ol WO
| 3.27 (s, 314), 3.57 (q, 4E0), 03/07643
: 453 (s, 210, 5.52 (sepmplet, 4

1H), 6.91 (d, 2H), 6.99 (4,
1H), 7.44 (s, 1H), 747 (d,
281, 8.38 (4, 1H), 9.20 (s,
1H)
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311), 316 (m 41.1), 3.25 (rn,03/07643 41-1), 4.32 (d,

494 (d,6 2H), 7.01 (d, 1H), 7.47 (d, #1788
WG?JIIHII'{ 178,29 (d, 1 H. 9.18 (s, IM 38‘4’)(}!321ﬂ‘i§ 113413
71Eti -PrMeC(O-1.28 (t, 3H), 1.40 (d, 611.),434Meth 9
s2.02 (s, 3H), 2.79 (g, 2H483.00 (t, 211), 3.08 (t,

211), 3.57 (m 4H), 5.60 (septuplet, 1H), 6.91 (d,

A 5 I O R & Ty, 7. 48 (4, [3%1) an
Ex R0 (d. X 9.18'_%5 LT NWR 1T 188 LG ] 8D

17 [ Et MelGLBY) - 0. 95 ((MeCRbY)-,| 0%60X0, tIH},lB’B-IIs,cﬁiﬁp,WEt 343 Meth 29
s 1.70 (septuplet, 21-1), 2 211), oo

“ B 01 (t,}211), 3.08 (t. 211%‘}:%5%%?@ gﬁg?ﬁ 4. 51| C§WO
211), 6.92 (d, 2H)} 7.02 @Hil"lg@{l 234)4349% . 7163/07643
s, | H{ 8.29 (d,)11-1), 20051075461

L 47 PCT+G 132E1E35] 01 } u303 2E}R. ‘Ilbiim3ﬂid:1178| M 6

13M:Cycl pbut yl MeC(D) - 1. 60 3

q,4392/|verh 37 1H)C,( ) 55 (c(ﬁ'@ﬁ%ﬁswﬂi@é; Wb (m
411), 3.P31 (1, 21B), 3.0903MO7EAE, £K), 728)s, 3./59 (q,
AH), 5.585 (quintet, 111)) 6,98 (d L11).

1H)

O

' This compound required {urther chromatography on neutral alnmina (activity 1) eluting
with FtOAc:DCOM (1:1) then EtOAc:DCM (1:1) with 5%v/v MeGH. The title compound was
erystatlised from MeQH. {120 mg 25.6%).

? Chromatogeaphy with McOH:DCM {2:98 to 6:94). The title compound was crystalised
from acctonitrile, (1405 mg 32.7%)

} Chromatography with MeOH:DOM (3:97 to 5:95). (127 mg 27%),

* Chromatography with MeOH:DCM (3:97), (180 mg 37%).

3 Chromatography with MeOMH:DCM (2:98 to 6:94). (280 mg 34.53%).

§ Chromatography with McOIL:DCM (2:9% to 6:94). {340 mg 38.5%).

7 Chromatography with McOH:DCM {2:98 to 6:94). (350 mg 41.7%).

# 5(3-Dimethylaminoprop-2-cn-1-oy1)-1-isopropyl-2-ethylimidazole (Method 9; 470 mg 2
mmol} and N-{4-{4-acelylpiperazin-1-y])phenyl]guanidine bicarbonate salt {Method 2 744
mg 2.3mmol) in 2-methoxyethanol (10 mi} was stirred and heated for 24 howrs at 110°C. The
reaction mixture was evaporated under reduced pressure and the residuc purified by
chromatography on silica gel with MeOR:DCM (2:98 to 6:94). Aler evaporation and
trituration with ether, the title compound was ottaincd as a yellow solid. (290 mg 33 .4%).

? Chromatography with MeOH:DCM (3:97 to 8:92). {186 mg 20.7%).

1@ Chromatopraphy with McOH:DCM (2:98 to 6:94), (372 mg 40%).

Iixampie 18

(2E}-3-(Dimethylaminn}-1-{1 —mr:rpmp}rl-l—methj,rb1H—1m1da zol~5-y1}p1‘ap-2-cn- 1-one
{Mcthod 24 of WO 03/076436; 140 mg (.63 mmol) and N-{4-(4-acelylpiperazin-1-
vliphenyl]zuanidine bicarbonate salt (Method 2; 248 mg 0.74 mmol} in 2-methoxyethanol {4
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6.96 (d, 211), 7.32 (s, 1H), 7.57 (d, 21-1), 8.34 (d,

4 (s, 1H | iEtlitMCgO-1.12 (t
‘*“%H%msTﬁ 4%03vic:% 55 2.03 (80(313) 2, gl (qrgﬁﬁi?&“‘m“ﬂﬂ

WO 3.01 (t, 211), 3.08 (t, 211),03/07643 3.57 (q,
4H), 4.49 (q, 2H) 4 6 92 (d4921 1), 7.01 (d, 1H) 7 45
(d, 211), 7.61 (s, , 8.29 (d, 113), 9.10 (s,

ml} Jrélgg’% Mﬁq&_% r;litéaﬂﬂ;eil(u%ldcr ov,%v$§%ﬁ?ngéll'b(ﬂﬂ@§:%%bh%gn§%s After
cvarfoggtion H}nd@%iﬁ@&lﬁreﬁuﬁi‘)d@qmamgbaphﬁ uﬂﬂit(adgcl 2ifh MO (2:98 to
BB NERMER e T N
4 1), f

1. 39({3,, fﬁisﬁ,ﬂ g&i?ﬁq 533(333}@13 (}{}ﬁb 219 6#7%6 @8 i{@g 26y g N 570
fSePBlP!':'J?, '&Be@?h 8?1):45 9131{1‘) iHB ?é‘ﬁ (% d 2146 (d620b 3(’*& [drllfh}) 5.15 (s,
Y %Ebs ., 7.47 (d, 21-1), 8.38 (d, 111), 9,20 (s,

’ 211115/11 7546t -48 P(' T' GL3241, //00{33(33

Example 19
2-{4-(4-Acetyiniperazin- Ly Danilino-4-[ I-(cyclopropyvimethyli-2-methyi- L F-imidazol-5-
ylipyrimiding

The tifle componnd was prepared by the procedure of Example 18 from 5-(3-

dimethylaminoprop-2-en-1-0y1-1-cyclopropylmelhyl-2-methylinidazole (Methed 41 in WO
03/076435) except that the reaclion was heated in microwave at 200°C for 40) minutes. 143
mg 53.4%. NMR: 0.10 (m, ZH), 0.28 {m, ZH), 1.02 (m, 11}, 2.03 (5, 311), 2.38 {5, 311}, 3.01
{t, 2}, 3.08 (t, 2H), 3.57 (q, 411), 4 48 (d, 21, 6.92 (d, 2H), 7.01 (d, 1), 743 (d, 2H}, 7.57
(s, IH}, 8.281 (d, 1H), 9.12 (s, 1}, mfz 432,

Example 20
2-f4-{Piperazin- 1-yDanitine}-4-{1-isopropyl-2-methyl-1 A-imidazol-3-yipyrimidine

2-{4-(4-Acetylpiperazin-1-yhanilino}-4-(I-isopropyl-2-methyl-1 H-imidazol-5-
yhpyrimidine (Example 18; 1.3g) was stirred and heated in isopropanol (15ml) apd 33%%
hydrachloric acid (1.5ml) at 30°C for 4.5 hours. The reaction was evaporated under reduced
pressure and then basified with 7N ammenia in MeOH and re-cvaporated. Toluene was added
and the mixture was re-evapotated (3 times). The residue was purified by chromatography on
neutral alomina, activity 11 chiting with MeOH:DCM {5:95) to give the title compound as a
vellow pum. (330 mg 28%). NMR: 140 (d, 6H), 2.46 (s, 3H}, 2.82 {m, 41}, 2.96 (m, 4H),
5.69 {septuplet, 1H), 6.85 (4, 2H), 6.93 {d, 1H}, 7.18 (s, 131}, 7.42 (d, 2H}, 8.30 (d, 1H), 9.11
{s, 1HY); nv'z 378,
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EXR RzR NVRmM zSM 17Mei - BuMcC( O -0.60 (d, 6H), 1.69
et,434Meth 29 1H), 2.02 (s, 3H), 3 <
“”S&E 't"y‘ng) 2.99 (t, 2H), 3.07 (t,03/07643 2HS5 ‘%32@’ o303
(g, 411), 4.33 (d,6 2H), 6.93 (d, 2I-), 7.00 (d, M,
7,45 (d, 2H), 7.58 (s, 11.13)-8.28 (d, 11l), 9 13 (s,
1H) This conpound required further chronmatography on
Fxa flal alum na (activity 11) ehuting wth EtOAc: DCM
then EtOAe DCM(l 1) with 5viv McOH The title
Soneth ety itl-1{ylenilificjofn Msapiopyli2 ety |- 25 idddazol-
rormtography vvlth McOH: DCM (2: 98 to 6:94). The
YJM*@Conpound was crystallised 5 fromacetonitrile.
( 142[4@1:'@@@2;:1710/91}33::iﬁu}ﬂqﬂh&&@ﬂh}n\mﬁﬁ IM%M(}%‘?@WME
romat ograf)h Wit h

o Lo 9%)@3 127 279
%63*3339171}101) c‘@eet"ﬁ-ﬁllsm‘“ (B0} SREY SYPRABMIS Wi t h

Trie ?S“r#é? ng%ﬂ%@ 1%%@01 & d%é?ﬂ %lga%g%?%%%%@dd??& 6’f
acetﬁﬂfﬂﬁ%’l&hhﬂ@e m#mg)hﬁi ogrcdip BytexdtindVioOH 2D0MuE D0BI {tiﬁ ml) and

.6:4. 35 SAl .79 . 8 . . . .
bring ‘:g B ?%‘;?Hgmﬂrf%cﬁé B39 arqd ggargusty fog L ripRies Bengpp pfeanic
tay drﬁ ﬂﬁd:rd @ﬁﬂl‘a@cd ettt Supdd@d oBc? rdiiﬂﬁ.ld)pr@@ﬂ'c 10 give the title

acetyl pi perazi n-i-yl)phenyl ] guani di ne
wnwp%irﬂ@@rf&ll%w foim. QuuptiBge pield7ihe so %\aa byt jvifhypther and re-

mﬁmﬁﬁ& Wuefl Q@Eho%[glv%g”ﬂa) 3RS, 4%?5)({*51& AN Nd %A 84f B! 84, &b, 481

ours at evarior at

(s, 2630870 (septupted 1), ecBUde2lAn d.96 id 1B ST M, b, 7HE4d, 259, 451 (d,

C r on silica gel with McOH DCM (2:98 to
IH}GQQQQE%P@?HZ%WM ation and trituration with ether,
the title conpound was obtained as a yell ow solid.

(290tug 33.4% . Chromat ography with McOH: DCM ( 3: 97
Examplg?d?) . (186 g 20.7%. 10 Chrorrat ography with

A , 1k ]
g}ﬂd:mgmmm d| ne (2E) 3 (D| met hyI am no) - |

R T el R S DA A B R

imzdmﬂLﬁn}' mhkifné{]ﬁ:ﬂa'nﬂﬁ@ﬂ Vipinp ek -@azdtifred in McOH (5 mi) at room
heuyl guani di ne bi carbonate salt (Method 2; 240 ng
tcmgcrqlgrcmrilgﬂ qrpmaniais) MeloWdt 1panlp wap added, Alter 23 hobrs, the reaction was

evaporated under reduced pressure. Chromatography on sitica gel using MeOHE:DCM (4:96 to
5:95), vielded the fitle compound as a yellow solid. {F08 me 36%). NMR: 1.39 (d, o}, 2.46
(s, 3H}, 3.05 {b s, 411}, 3.48 (b s, 2H}, 3.61 (bs, 211}, 4.12 {d, 2H}, 4.57 {t, 1H), 5.69
{septuplet, 13y, 6.92 (d, 2H), 6.95 (d, 1H), 7.38 (s, 1H), 7.47 {d, 2H), B.31 {d, 1H}, 9.15 {,
FEE); mfz 436,

Example 23
2-14-14-2-Dimethyvlaminoacetylipiperazin-1 -vHanilinod -4-{1 -isopropyl-2-methyl-1 A-

imidarzol-S-yDpyrimidine

Chloroacety] chloride (30pi, (.65 mmol} was added dropwise to a stirred solution of
2-[4-(piperazin-1-yhanihino]-4-(1-isopropyl-2-methyl- 1/-imidazol-5-ypyrimidine (Exarmple
20; 200 me, 0.53 mmol) and (rethylaming (20 pi, 4.65 onimol) i DCM (5 mil) at room

temperature. After 30 minutes, 2M dimethylamine in THF solution {2 mi, $mmel) was added
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;' 021105/ 07546 |' CUC620E15/ E n0303 -49 nl) were

oy 53 under nitrogen under mcrowave condi ks
““i‘gb{}@fﬁ? C for 30 minutes. After evaporati on}‘éu{;:@?mﬁ?hI pomn3

reduced pressure, chromatography on silica gel with
MO 1: DCM (2:98 to 6:94) _gave the title conmpound,
after ether trituration, as a yellow solid. (85 ing

and t@%ﬁegc@on d.'é%?bmf‘:jlfogg b bgfﬂ%%m%g&%uﬁéund%mduc%d gﬁ;sﬁﬁe

Chrodidfoprapby 60 ndutfad dptnupl{@sttwﬂj: Ilai)v.;ltlﬁﬂaﬂ-{(apmﬂ-wg i3 98 gaye
m’utegﬂ)lghlfl'érethq) fm]E ff“ﬂéb“ﬁ“@gﬁb%% %rlllgwﬁq ﬁ%@hchﬂ/iﬁ*h iIH; MeOll

(3: 9?2 n&szﬂs tb‘!ﬂ@l@enodﬁyt ﬁ@mﬁ Wtk cm%ha@?ﬁh th,g:-%w foam. (1 50 mg 60% vield).
clrrpron me :
erawd%ﬁ)@z-ﬁ & éﬁﬂq?eﬁ‘rf‘t%n};%m&* Ha,@p%@ ),? ﬁ%%by 20),

353@;{%{3{2?1%%{@29 nﬁg{% ”W}Fg%%l({i fv‘?mé%i@f T304 U 747 (6,28, 831

(d, 1THRW. i) ﬂﬁzmlffﬂif(.‘il\/bt hod 41 in WO 031076435) except
that the reaction was heated in m crowave at 200C for
40 mnutes. 1.48 ng 53.4% NVvIR 0.10 (rn, 211),

Exafpk3a4(m 2H), 1.02 (m IH) 2.03 (s, 313), 2.38 (s,
3.01 15 (t, 21-1), 3, 08 (t
2-{4d448h m_ﬁlﬁm}ﬁﬁémibw_@ﬂﬂi‘l

ooibbigind: 57 (s, IN), S.281 (d, 111) 9 12 (s, 111):
¥ 32. Exanple 20
2- 244 (E?pcrena—zl Fyiahilipb)- &t -isopaipy B2-fiitliyd-d friopydzal2S-popipdine

xapriod e 36 i B Ry (055 Sl B RGHA 25D

was Irﬁﬁ'é ¥t|ﬂ“b"bﬁhr@hﬁﬁéﬁhf@chlwlamrﬂmﬂ' ne rr(tl@l}i'mé BhidOe was stirred
was stirred and heated in isnprapanol (15m) and
at atﬂﬁ%t fonyahavieh Kdnied wiib E N2 Sl wathed odhragreaps satfaigH sodium

s SRS ML IR PRl oligrovs) T

qoiur S SNARRiiahadvapbediaden ezdoas] mddart to ahd thdraliomoripourel, {assg,

ST ARSIy Gl it BT 0 SRRy Yo, .85
(d 1?13“5 kR 3‘@&(&. Mﬁigall 1BeMah; :9@3 tz%qmveng hefzuzds*ﬁ{m H},( 3d22—

[ 'ow gum
3116{&@&%}25@6{3(&{} B34Yd, rﬁ}aﬂf?(alrﬁﬁ 41 1), 2 96 (n) 41),
5.69 (septuplet, 1H), 6.85 (d, 2H), 6.93 (d, | H),
7.18 (s, 111), 7.42 (d, 21-1), 8.30 (d, h H, 9.11
Fxa lﬂtg—i) ntlz 378. WD 211(15110754(, 1

MM!MQ, R20051000303 -50 Exanpl ¢ 2]1532 2 cmotiylel Eimidazol 5.
] - _., - i!; F}qi ..;_E j? - - -
Vﬂw&llmg“%é’ﬁlﬁ[dg&‘ﬁ\m%ﬂzneth ~1-1 i mi dazol - 5-

2-{4-{4-(Chloroacetyl)piperazin-1-yl]anilino} -4~(1-isopropyl-2-methyl- L H-imidazol-

5-yBpyrimidine (Example 24; 0.34g, 0.75mmol) and azetidine {2ml) was stirted for 24 hours
at atbient temperature. The solution was dilnied with EtOAc (20mi), washed with aqueous
saturated sodivm bicarbonate solution {10 mi) and aqueons saturated sodinm chloride solution
(10 m}), then dricd and evaporated at reduced pressure, The residue was purified by
chromatography on a 40g silica columm, eluted with a 3% MeOH — ammonia/DCM to 5%
MeOH. — ammonia/DCM gradient, to give the amine, which was converted 1o the
hydrochloride salt by dissoiving in EYOAe (3 ml} and treafing with a 1.0 molar selution of
sthereal-HC1 (0,75 ml). The solid was triturated with ether (20 mi} and filtered to give the title
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y4py?' i m di ne
2-14-{ P perazin-1-yl)anilino]-4-(1-isopropyl;
“Uﬁ\“%ﬁ}i’%ﬁﬁhazol -5-yl)pyrinmdi ne 5 (Exanple 201 ‘?’gg%tzmé b33
0.88 mml) was stirred in DCVI (6ml) at room
tenperature. Triethylam nesivas added (153ng 1.51
mmol ) foll owed by dropw se addition of

cmnﬁ&ﬁid@%@gc@%\}'r@ﬁlfaofsl ﬂ?e(s(ﬁﬁsﬁg d- 1@% CEWWL mxsfﬂﬁ?f(d 1), 7. §.5 y

stirring for 1. hour s,
7.24(y HAJSdd, Tk 5{5éaét3|5dm, \hklk 4§t5| (brse blfﬂx fa (ST y4. ibf 4 10(m,

o 5600089, 05 BTk 48T S ML RERT AL, i 0.

3. I?T{nt RH), BUECorpogniHs? 81 yebHW. .ffmnmpuam'ri ative
yield. The solid was triturated with ether and re-
evaporated. NVR 1,40 (d, 6H), 2.08 (s, 3H), 2.48 (s,

Examiples 28880 (b d, 4H), 3.54 (b d, 411), 4.31 (s, 214),

5. 70 septuplet 311), 6.92 (d, 214), 6.95 (d, 111),
7. 4be é@lm‘«mg s “?ngﬂl(ad%d @H}; thegpragediu; of Exbinple@ S 18m{ 8- {4-[4-

Y A4 e
(ehicgoplpi sty R AR FisB ey ety L rmiderelriy Dmpridine
ExamblQgh afyihe 2pprepritd achided m dazol 5- yl}ayrilnidine 2-

(4-[4-(2- Acctoxyaeetyl ) pi perazin-1-yl]anilino}-4-(1-is
opropyl -2-net hyl -111- i m dazol -5-yl) pyri nfdi ne
(Exanmpl e 21; Mng) was stirred in M ( ).t room
20 tenperature and 7N anmonia in NICSS—I;Flﬁ m) was
added. After 28 hour the reactiofy was{ evapor at ed
under reducedypres ar e N Chr gfie gt ap on silica gel
using NTeOH: yielded the title

npound q: 8 ng 369%. NVR 1.39

(d 61 1)a'L<V\46 (s, 311)H 3.05 (b s, 411), 3.48 (b s,
211), 3.61 (bNS, 211), 4.12 (d, 21- 1) 4.57 (t, 114),
5 69 /confllnlof 111\ B2 /r‘l QI—II\’ A _QF (r‘ly LD

Ex 7| Bg (s, 1HHMR7 47 (d 2H), 8. 31 (d, 1H), 9.15 qu/z 26Salt

[ ]
[~}

;g g ’ﬁa%@r%"ﬂ#b%ﬁs 11?{}}86*{#(1:1 1£rf E:‘f's{ 11'1) 489 | HCE

azi m&&ml iﬂﬁﬁlﬁﬁnq}-ﬂ‘tm{ 1}1? s;folmr(apwry gepet hyl -1 H-
mdzol-5 3 rimdin oacet chl ori} de
a0, de G A eed g B 30 T8 6. 3 1

pl uti on df

- [ 4- (pi perjé% n?:'f% r? EIR $ 5‘1%5 2%) efll 5’03&(6“&1{)’2- et hyl
7f-im dazﬁ.LET-Dyﬂl)blyrmH; 21831{; BIEX ardsl-d 84261, 4800 Ny,
53 mmol ) 1a‘f5j t@lmethyl amne (90 lit, 0.65 miolf) in
CM (5 ml)| a qﬂb terrperature After 50 rninuties, 2M

[\
=]

I anioen dsniHY, R 6o 80T '@mgs 11, 7.66Maei), Wag saddediycs
110530475461 PC 7' | 1303 -51 ‘and the

pagt i on Werstst 747 @ AByr 7. 56 fio dHS Sfst-of- & EudPor at
nder 1 edycedh ArABSHES (s, 15), 4.01 - 3.70 (m, SHJ, 3.51 -
3.41 (m, 4H), 3.38 - 3.31 (m, 219), 3.27 - 3.12 {m, 250),

2,82 (5, 3H), 1.49 (d, 6H)

ng

C“SD.'UOI—‘I\JU)’\_'__I-*\I(

28 | N(ED, 9.9% (s, 11}, 9.57 (s, LH), 8.61 (4, 1H), 8.23 (s, 1H), 401 [HC
7.7 (d, 2H), 7.52 (d, 2H), 7.18 (d, 11, 5.65 - 5.56 (m,
1H), 4.38 (d, 2H), 3.98 - 3.78 (m, 4I0), 3.55 - 3.37 (m,
4H), 3.24 - 3.12 (m, 4H), 2.83 (s, 3H), 1.50 (4, 6HD), 1.24
(t, 6H)
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I3

20

Chr omat ogr aphy on neutral alumna (activity 11) with
y! (1:99 to 3:97) gave material which-4{2qMjx
“D%mﬁgﬁ: purification on silica gel with meb%q%mr_ﬁﬂm;
NH3 A1 (3:97:.0025 to 10:90:.0025) to give the
title conpound as a yell owfbam (150 ny 60%vyield). 5
NMD: 1.39 (d, 611), 2.19 (s, 6H), 2.46 (s, 311), 3.02
ExaGipié 29 211), 3.06 (b t, 211), 3.59 (b t, 21-1.), 3.68

(b t, 211), 5,69 t upl d, 211)
_J,%fﬂgﬁj ¥jé‘1u]:p)l!ib]1‘ﬂ !g:pg@( %1?;21 }uiqﬁ{ﬂw—lﬁtwrﬂﬂﬁ_}ﬂgﬂgﬂléif Jg@aamhr—ﬂ
2]1?@1*‘" et/ (s, 1 H; mz 463. Exanple 24 iaroace 1 i
razin-1- 1 anilinn -4- 1-isopro yi-2-methyl .
| | i2H A (BgperkinSL-yion Bad 4k (1 4sqp@pyH)mpsthy ini 8 immidazol-5-yEpynimidine

{Ex;%%l? géT;Fﬁ?Ber %nréa%m 3 gl q%;br q'“?%t{%?/}n” at roon: temperature,
Trmﬂﬁﬂ&nﬁihﬂ ﬁlrﬁﬂhlgﬁ 44 ﬁlﬁMf)h‘Fﬁs ciided foldmeaing (ﬁﬂlﬁﬁsé—a(ﬁﬁmn ﬁ 2 chlﬂm 1-

| sopr l et hyl ami ne_ (0, 956
ﬂmaB@WRhEBercth‘dﬂ\ﬁb%%y g é&tr@aﬂ YL Ié“émitrﬁi) c%ﬁ% ﬁ%’é‘étf% o 123 Hours, the

lent for 2 urs, d|Iute
wawta:shé ovithivdierddfiody hednsified il a@mtatcdrsndlbmdadmgnmzﬂfbenatc

eI N e R e T

drmﬂ\éﬂnﬁ)@fa@bﬁ&dab gh%@lg@ﬂd %ﬁ&ﬁﬂhﬂﬂg@p@ (‘J&Emﬁtfhegel i E€MeOH:DCM

79

rmc‘:fftslﬁ g.'traé gﬁg&%ﬁﬁﬁld&j rcdt&:gé ARy f?and-m r{m:d( Hh Eth §" he é)sﬁlﬁﬁg solid

{3:97 tgg 9?}3 ’Eheztﬂg)cmrmnglgﬁ v%‘; ﬂhjﬂne_fl)dq (:-16-L§[6W' (9%}1:1 (if]1§ mg@ﬂglbﬂ)a}( WR 1.39

'3.83 3,76
EH}?.*E ] {d 3Hz,2? 320, Bl 1479, MIM@ 30 Qi 5’@ 516 (SHI: mizA®3( d,
6H); mz 454. Exanple 25 2 4.14-(Azet.idin-I1-fir;
| ) pi per azi n |-yl laniline}.-4-(1-isopropyl-2-methy_1_iH
Exm]n@gmazol - vl) pyrimdine hydr ochl ori de 25

4- (ChI oroacetyl p| perazin-1-yllanilino}-4-(1-iso
] tindamigosthp]siighenybia : yIdanitingt ofi-{] i sonoonyinaraeth

IHf%%"da%! %ﬁg gm‘{‘%;{gml ) and azetl | ne (2m) was stirred
O‘BJ?S [ "anbi ent tenperature. The, solution
\NasDxdmth)'l'mdnw\[lﬂMEnm&F (1200w aswdddiad awtitrbd axqpmmms of 2-{4-[4-
. sat di | ut

cing ATt ST B Doy ahrspoat S BRV O 8 YD

pyrinii@ine detaahlan lawrgqr @hﬂd}l h Tredgemgl aﬂﬁ@ﬁ&@lﬁ@r&tﬂﬂeﬁddﬂmml
resi dye was puri. Tied 30 chr omat ogr aphy on a 40

dm@i’wiwwﬂlﬁm (C.81l) was @ﬁldsﬁ a%cré’%omﬁdtgﬁ iﬂa?ﬁﬁilr’r’i’ﬂé/ﬁt')@%?? fop 1 hour

ther\?ﬁ% %%Ightaf'ﬂ@ﬁh&g)QQMs g%@%l‘fﬁ&&l dgﬂcgﬁc\ég g[‘c@ﬁ)‘l@@?btﬂﬁ'tcd with

was-converted to t ochl ori
ethotiagd GHoted ¢p gime Bic@ile cOBpornyl aan (je]ﬁm‘e a:lhdn@HWr@lﬁ?%}.]NMR 1.40 (d,

oradBs PR AR o ATALNER 02659 Olne Pl ey
5.68 Repilipltd, eHYV@ LOQASIRY 346 (4, 111), 7.38 (5, 1H), 7.47 (4, 2H), 8,31 (4, 1H), 9.18
(s, LE[} {+duetero acetic acid: 3.01 (b d, 2H}, 3.14 (1, 45, 3.33 (4, 4D, 3.37 (m, 2H}}; mfz
478,

(d, é%} hﬁ(@ 113!5} 3486, Sl s)ss é:pﬁ(glat 18, éﬁ{} (2:?“_]1{%,]\‘5(158)75 {E@n 138, 6.91 (4,




14

15

25

30

-52 PC T!G B 21105/0110303 conpound(24nmg, 7% . R MR :
9.7 11), 8.58 (d. 1H), 8,20 (s, 111), 7, -
“”%ﬁ‘i‘;‘,"@? 35 - 7.24 (m 2H), 7.13 (d, 1 H), 5. é&l’rﬁ("g'ﬁ"sg“}""‘”’

(in, 111), 4.65 (Us, | H), 4,44 (d, 211), 4.23 - 4.11

(m 2H), 4.09 - 3.96 (nn,-2§), 3.81 - 3.71 (m 211),

3.69 - 3.59 (m 21-1), 3.42 - 3.31 (m 211), 3.30 -
Exampid3d{m 211), 2.48 - 2.24 (m 211), 2.81 (s, 311),
—rl%‘%_%. d, 611); in/z 475. 5 Exanples 26-28 The
2-14-E-(Zeviethgx siinhendim an-¢ el Jasiling! -tHi biopepedReiod-1 /4.
. B |l e 25 from 2-(4-[4-

Jm@%rgéﬁ%m%pi perazin-1-yl]aniline)

- 4-SodinhS0PheaYd (DA 1Y hnhdth &85 Qa0 B {4 |4 Qi
) Exan‘%lNe 24) andft_he apgrop‘:‘rﬂir ate am r?e. {&L@%,)ﬂlgﬁ}
pipgraain RN ishi -ispprg Yoty l- LiF-ipydazol-bl) pyrimiding (Example

29;%031% ﬁﬁﬁ% rni'lg‘h}( lﬁ] %ﬂ%%l ’Q,§ x}ﬂ% %.h}aas:‘]{ﬁﬁl# %m%\g gegq;_%r%ﬂ'g é‘%?‘) nl%ﬂurs, the

readtief wad evi@oattd. Ay ch3mBatodrephyAihls)ijicaZeB@&iEdyicQEADCMIOA e

e T N AR
NMER .44 JEcl,)GH%,lzﬁ'ﬁ(s( S*H),@Jl%){m?lﬂ},%:ﬁQxiﬂ%lﬂnéQi@ excﬁmﬁg@alﬂgﬂ, 337 (1,
11.0)8 22 (s 114 786 (d, 2H S0SHOL N _lo7. 48
273874 F1R)k 529 (yeptupletaliDg6.99 tdy p1H).9. %54, 1H), 552 (inTHL1%42 (d. 2H),
199 , i , , 4,01 - 3.70 814), 3.51
3'32?(&3?5{%%(1%%%0%}35‘%;@?31 (Hi)n, 211), 3. 27-(3.m12 (m) 211),
2.82 (s, 31-1), 1.49 (d, 61-1) 28N(Ft)29.98 (s, 111),

nedndlafS, IH, 861 (d, 1H, 8.23 (s, 1H),491HCL 7.71
J@é"—%ﬁ* 2€241), 7.52 (d, 211), 7.18 (d, 11-1), 5.65 - 5.56
9

2 (42 iArdy - 8- il 1~ B 1H-
=L E"““‘é“.@i24 - 3.17 (m 411‘%:'52. sgh mg(l % 1%::?1’%%%1 (gm%lﬂ"

a 14 7 . . ar 1
imidazolsS-whipvriggidinan 2{) 1S11175a 61 PC'| K; 11200: e' 001
6110 mixture of 2- {4-{4-(vinylsulphonylipiperazin-1-yHanilino} -4-{1-isopropyl-2-

methyl-17-imidazol-3-yI} pyrimidine (Example 29:260 mg 0,56 wmmob) and barium hydroxide
(360 mg 3.2% mmel) in watcr {10 ml} was heated at 65°C - 90°C over 6 hours, 1,4-dioxane (1
mi} was added after 1, 2, 3 and 5 hours. Aler evaporation under reduced pressure, the residuc
was treated with water {10 ml} and saturated sodiom hydrogen carbonate solution (10 ml).
The suspension was exiracted with DCM (30 m! and 2x20 ml) and CtOAc (25 mi}. Both
exiracts were washed (separately} with brine (10 ml) and dried (Na,80);}. The extracts were
combined and evaporated. After chromatography on silica gel using MeOH:DCM (4:96 to
§:92}, the fitle compound was obtained as a yellow solid {108 mg 40%). NMR: 1.40 (d, 6H),
2.4% (s, 3H}, 3.13 {m, 410, 3.23 {t, 211}, 3.30 (m, 4H), 3.76 (g, 2H), 5.01 (i, 1H), 5.69
{septuplet, 1H), 0.93 (d, 2H), 6.96 (d, 1H), 7.39 (s, 1H), 7.48 (d, 21), 8.31 (4, 111}, 9.158 (s,
1H}; m/z 486.

Lxampte 33

2-{4-{d-Acetylpiperazin-1-yDaniling

chloropyrimidine
{2E)-2-Chloro-3-{dimethylamino}- I-{ 1-isopropyl-2-methyl- | H-inidazol-5-v[prop-2-

1-2-methyl- L H-imidazol-5-v13-5-

cn-1-one (1.68g from Method 3 - assumed Smmol) and N-[4-(4-acetylpiperazin-1-
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L5

30

-53 Exanpl e 29

(Vi nyl sul phonyl ) pi perazin-1-yl]anili ;
ut}%ul{ﬁw-[ﬁl;_z Mot hyl D1k 1 dazol -5 yi)pyrimi din 993#{4}1(}%1\'1"131:3
2- [4 (P| pcrazin-1-yl)anilino]-4-(1-isopropyl- 2 met hyl -
| Himdazol -5-yl)pyrimdits-5 (Exanple 20; 370ng
0.98 mol) was stirred in DCM (10 m) at room

1) pﬁ@.w@f@tdﬂ@mcarﬂ :iﬂaﬁ:tslﬁbt kuinae 2 &SR rknd Pinrmshokyethanst (25ml)
added foll ropwi se addition of 2-chloro-|-

wereeltqqaﬁé@étprmﬁfn H%Hmo@ ifered-§ hows hﬁm}} 3231?%10)1 upderppgicpq pressure.
The Hskiue Mab Egr fﬁérx]i(ﬁéf Jhpé}%;tgéer slilﬁc&i ﬁlc{)’i-leﬁ@M BYMES-55) to

evapor at ressur trlturated w th
gweehmmlﬁ: coniyeund; siftbt tihgatzol with ethmsastdrfeaﬂe'ﬂhm & Bovidtiet), 2.05(s,

) St T30 (SbRERI B Gt L eraot Sohipne80 BERICE SR 38D 699 4

ﬂi)n:i 21 (s 1), 0149, ADSE W@ I MRSIRs, Wihmbrdsae (10 nl),

i ed and evaporated to give a gum After
chromat ography on silica gel using McOH:DCM (3:97 to

the title conpound was obtained as a yell ow
Exafigled (140 g 30.49%. NVR 1.39 (d, 6Fl), 2.46 (s,

2- L4§__ilgcbazuﬁl-i:ﬁarﬁbnu]&ﬂ])isurﬁmﬁ&rﬂmﬁbﬂtﬂd{ etidazbl-8)yli-B-cBBropalrimidine

111), ... 85 1 211 .6. 95

7. % g d“‘?s EQFP?'B"-‘ %’?T(ﬁd{’* G- 35‘*'6 (PR} ;fﬁémi{%ﬁ](%“'
isopiobl)-2- rﬁcﬁﬂiﬂ lﬁ‘lﬁﬁmdsﬂz@l ExAmLdodBydmidine (Exaraple 33; S00mg) by the

2- Bi met hyl am noct h

| Sulyh
metpidgediExgingle 20y Eyeent q{atrsﬂlf’f@} pl?rﬂy (Rt EpEBREOZapkEt ¢y fentrplafumina,
'I W
P58 0 R O e BOBATAE LBt o o
Trit@afidt fdh eB6r gave nfbars (H0pigotiyl Wik Bizidnsll), ¢ 147 5 i3l Ab§2 (m,
-4- _' |_2_ |_ d |'-| d
o 34 OB S A4S Tl 102 BSTACE
943tn(1gnng|c gl Additional dincthylamnc solution (0.5
was added after 2 hours. The reaction was stirred

for I hour then stood overnight. The reaction was

F‘fa@{\iﬂg gat ed under reduced pressure, triturated with
- and filtered to give the title conpound as a

2 {dy BI-{ Aatesi@hdethpipk8d4ing ! -8B AG)0 | NVR-isdprd @yl 2dmctBEl- Bl-Ihidazol-5-vi)-
. 46 311), 2.02 (t, 211), 3.13 (t 411), 3.20-3.35
3 “j—%ﬂﬂi{ﬂ@ﬂﬁl—b [under exehangeabl es], 5.68 (septuplet,

1 1"1%): !(tlﬂ@ c&ﬁpékﬂld 1\2&'5%1 cgﬁreﬁ@lmﬁd thel diré-c)edur(g 0P ﬁtﬁrﬁﬁle 2idding 400mg
0.9 @nuheﬁiéfd’o(pwmcl-a@mlm@ fbﬂl -iseprapy| LimpthylgL H-midpzol-5-y1)-5-
chla%%];gri%‘? %u;é f%)&ﬁgnpée%) At &nrk&lg‘ thé ?IHJ&I')]JE w‘ﬁlﬁl Iﬁccﬁg)gﬁhrgpamgmphy
on sitica gel using MeOH:DCM (3:97 to 6:94} te give a solid (230 mg). NMR: 1.35 (d, 6H),
2.08 (s, 3H}, 2.48 (s, 3H), 3.04 (b d, 45), 3.52 (b d, 4H), 4.80 {septuplet, 1H), 4.81 (s, 2H},
6.92 {d, 2H}, 7.22 {s, 1), 748 (d, 2H), B.531 {d, 1H}, 9.49 {5, 1H}; m/z 512,

Example 36
2-14-[4-{ Hydroxyacetylipiperazin-1-yllamiine} -4-{ 1 -isopropyl-2-methyl- LF-imidazol-3-vl}-

S-chloropyrimidine

2-{4-[4-{ Acetoxyacetyl)piperazin- I-yl)anihino } -4-(1-isopropyt-2-methyl-1 #-
imidazol-3-y1)-3-chloropyrimidine (Example 35} was deprotected by the procedure of

Example 22. The reaction mixture was cvaporated under reduced pressure, The residus was
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1' CTli: 142 oosiopu3u3 Exanpe 31 2-L4,- f4-L2-4
q N h yIsutph onyl ] pi per azi n- I-ylan|I|no
w2 {éf} ‘% ]}ﬁgtpr opyl ?-nmethyl-11f imdazol-5- 1 r'i”(ﬂ((:fmmm 10303
Sodi um net hoxi de (40 mg 0.74 ninol) was added to
2-(4-[4-(vinyl snl phonyl) 5. 5.
pi perazin-l-yljanilino)-4-(l-isopropyl-2-nmethyl-I1Him
is éguﬁ ! [ A (SR 200 95, Qb4 ted
1:i“’sﬁqn '!Bﬁzﬁipw}.’ %r{éggﬁ%ﬁ |nglrz}ﬁ% n%?Ycr)om%)lte erature for oo
The keshivemes trithetedradotthanndeseepapied ad gde thafiitecompound as 2 solid

chr.o N ,Sili sin : t
sl TRC B ok P e aracT b B Eondp & 4 B 1080, 4.9
ion | SEOHIQZ’, N 1}1 b .49 (s,
{, l?d 6;{&;@@2&4};@} 8io gm a9, *ﬂzvg tm}w ( M?E 34 (
IH)arérig8i de exchangcabl es) 3. 37 (t 10 oH), 3.67 (t
21-1), 5.69 (septuplet, 111), 6.93 (d, 2H), 6.96 (d, |
H, 7.39 (s, | H), 7.49 (d, 2H), 8.32 (d, 11.1), 9.18
Emﬁm!e:l’H) nfz 504. Exanple 32 24-14-92. Hydro
honyl . | i

1 |SO@|£¥_%VI5 e

-ylJanilino) -4-(l
-|so - 1H m dazol - @z@y]rlmdln)e (
é?m!r@m@bmoc nmg{tﬁ%ag ﬁwﬁmr!)ma ﬁutwwﬂy@frrbe@i Igle-

I

ringfkd. ¥ solyticd,of 3-[aAgipbrabinel-gl)aniiiog - evaporpat-Lamthyhd Fimidazol-3-

11 Brop 0t (oot e SRRy oy B SH R v aiseand

slire déhh[%d ¢30 oolirs. DERE (gwﬁga@%md\mwﬁ?@ﬁﬂmrwa&Iaashed
(30 nil and 2x20 m') and Et OAc (25 ni Bot

witheSeh (e} acctierad WesthBow e Andh ényr) {Iinplhansk drivd befkoe eaporating
und & rg%u%r aﬁl%és(u'x\?@gpﬁ%t# S:?éltsgigg m‘@ﬁﬁ @Icp?—lgge @%6@9%:92} gave

the ﬂ&ﬂﬂn@d%tﬁ,éﬁ@ﬁmhﬂ tri@ir@idh, astatyelid. I{ﬂ mgdé%ﬁpdﬁMtﬂ’L \Z@EMHZ} 1.30 (d,

gy 58 Gy 104l R By ¥, iyt
5 . 1 . : Mz .
R B SR . U . B,

(s, I H, 7.48 (d, 213), 8.31 (d, 111), 9.18 (s, I|H);

rrfl% 486. Exanpl e 33 30
=t4- Ace_tylierazin-1-yll)anilino]-4-(l-isopropyl-

2- 1 4-ret i) ﬂlﬂdrﬂltdﬁﬂﬁihruﬁﬂpmbiazﬁbl-ﬂmmiﬁmw-i Irfissbirogeyi-2- melhvlalHi
{SZEI) 2 | or o- 3- (di met hyl am no) -
II'I’H

hyl -1 H i mi dazol - 5-yl) prop- 2-
[en‘IEcrAraoé%ﬁJtﬂ)tﬁ 0?8q4f(ﬁi9%%11hﬂﬂmamh] A3 BANFRR PP R cihy R R -iMidazol-5-
ace tyl pi'perazin
yh-3-chleropyrimidine (Example 34; 276mg, 1.00mmol) in DMF (7ml} was added L-lactic
acid {90mg, 1.50mmol), and DIFEA (245p1, 181mpg, 2.1mmal). A solution of AT (33thng,

1.30mmol} in DMF {3ml) was added drop wise, then the mixture was stirred al ambient

temperature for 20 hours, The solution was concentrated i vacto then the residue dissolved
in EtOAc {20m}l), and washed with agueons sodium bicartbonate solution (1 5mi), then brine
{15ml). The organic cxiract was dried and concentrated. The residue was purified by
chromalography on silica pet with 2N NH:-MeOH : DCM (3:97 to 5:93) to yield the title
compound as a white solid (233mg, 72%}. NMR: 1.37 (4, 3H), 1.45 (d, 61}, 2.58 (s, 3H),
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‘Aﬂéh%ﬁﬁ'ayn 2- met hoxyet hanol (25mLl) were heat!é%}f('%'éré‘fﬁ}g'm3
nitrogen at 110C for 3.5 hours before evaporation
under reduced pressure. The-residue was purified by
chromat ography on silica gel with McOH DCM (3:9 7 to
3.12-2; 19%111 &1@) 3%@@5@? m}ti #5- @9@1%9 mi) 4&@14654 (hgu;iglmam {qgmtet

her. as a
lllmfi)( '?II)A@% &; IIS‘M’)43 {Q,lﬁrﬁ {pots; I’élﬁﬂﬁ {s. éiﬁsm{zlﬁ
211), 3.56 (b g, 411), 4.80 (septuplet, 111), 6. 90 (d,
2.H, 7.21 (s, 1H), 7.47 (cl, 213), 8.50 (s, IH, 9.48
Luarhples 3041) ; 2z 454 Exanple 34 2 L4 Ei cra2|n

[-vlTaniljno]-4- I-|sopr I-1H— :Y%

r SLRSHPPWinE SPRIP pHnds TSIoH f‘?dﬂ?ﬂ’et f“g%a‘*}s&’& he
approgrR® Aid ﬁd(z‘lma@ﬁ}e}a\élnm PBLARA): inYEéiﬁ‘ékb}JIJzﬂﬁ&thﬁu (F}-fmidazol-5-

I'sopr opyl 11-im dazol -5-yl )-5-chl or opyri m di

ﬂ}Sﬂékmﬁmmmpﬂmﬂﬁgmﬂ&$ﬂhﬁ) by the nethod of Exanpl e 20.
Except that after purification by chromatqgraphy on
neutral alumna,. activity IT eluting w th| McOH DCM

(3:97) the title conmpound was i sol at el | ow

gum Trituration with ether gave arfg; (5 79 .

NVR. 1.34 (d, 6 wN2.82 (m 15 41-1),
H T 6.85 (d, 2H),

2.96 (m 41%
7.41 (s, 11-1), 7.4 49 (s, 111), 9.43
(s, 1H; m Iy/p=R 3

2-14-14-(Aee%ggy cetyl) pi péraxi n-1-yl 1 Ani linol-4-
1-iso ropvl-2.°g-cthvl-1H i m dazol -5-v1)- 20

5 chloropyrimdine The title conpound was prepared

Ex USrNg tNe proceduf Raat ¢(Ioysiez, €183, psi ng 400ng 4. 97 | mfz
mol of 2-[4-(pip

39 er(ﬂl}leﬂEiI{;ﬂH}anl lh: nbF7 ad, 6B, lsfkﬁpiﬂoﬁiﬁlaiéfr{ht?réft‘-‘ FYIZ-BEE i m 484
azol -5-yl)-5- chl propys.irLdi

“FrkTuP’ the m xt &%£§QS§%%$%${&E%@gagﬁﬁéﬁg?%gkgphy
on silica gel usi mh@.@;}ﬁ ?493‘6 (tllmn&t %), @1 @l ¥i),a
olid (230 ng). NAD R

14), 2.48 (s, 311&949&,@&} (?b4(3o(d m%ﬂﬁi%iﬂéﬁﬁimﬁ}

30

B < R, e o e L | e

1-1); z 512. ES @n;rpmjgz:m 3.69 {m, 2H), 3.76-3.80 (m, 2H), 4. 15

_y1] ani | i no} - 4- (14% %%bﬂc?ﬁ;ﬂﬂmﬁfﬂhg?‘ﬁgﬁ 9L P4 - 5

30 5-ehl oronv W 4§42, 7.50 (s, 1H), 8.37 (s, 1H
d-[ 4- (Acet oxyace H}olograzﬁ (s, 1) ( )

41 | | Vlydrixkiyetdprdp-( LLd6OBISEyD. 72078y 2H), P90-0.95 (m, 2H), | 496

imdazol -5-yl)-5-¢ n 3
DLt ect edybzl thé Tﬁgé‘gg%ﬁrgwtﬁf S5 ﬁnﬁﬂ_ﬁﬂbﬁm
paction mxture r\@%u}@maﬂ@;r atredqunden HY, &higedin), 6.91
ressure. The resid
(d ZH},?TI (s, 1H), 7.45, (d, 2H), 8.50 (s, 1H),
9.48 (s, 1H)
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42 | (R¥MeCH{OMe} 1.42-1.46 (m, 9H), 2.58 (s, 3H), 3.11-3.16 (m, 4H), | 498
3.37 (s, 3H), 3.78-3.86 (m, 4H), 4.20 (g, 1), 4,94
(quintet, 1H), 6.91 (d, 2H), 6.93 (s, 1H), 7.42 (4,
IH), 7.51 (s, LH), R.38 {5, 1)
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by 30 nm), washed with water(15nnl) andpBficRSumsmmnins
wo I”Srri) G{drl ed and evaporated. The residue was

triturated with ether and re-evaporaled to give the

title conpound as a solid-58-180 ng). NVMR 1.34 (d,

6H), 2.48 (s,311), 3.03 (b s, 411), 3.52 (b (1, 414),

- AT (0,211, 47 R 7 ) 80 (septuplet, I'B) =
Ex BRoT (4 5107} propR@0eMizonc 0" oh 0o (hm

43 agPJ\;(%CPﬁoim?(s o1 ABDE; 4+sr{m'}, HA 58 (GHIP lili.él-aﬂﬁ_zm_, 4H},j: 4(1518
i xdr ox - et fiy _ropi_on} ~pi perazi p-.| - a i

sppronvi - 2-meth %’{3 DEF{M%&ZS& ‘ﬁ{} ‘%¥@lﬂ gk'lév‘fgad'

imdine 10 2-Hy chmmtspﬁ%m'(@ 2@9' 6’91@56?}1]@ 42lighniol )

vas added to a s ar bonyl di'i I ni dazof
162 ng. | mmol) Lﬁ}jm{éﬂlﬁﬁﬂ&fﬁdlklilrred at room

7

TR G A T TR T BT TN EE
met hyl - 1Ff-im @Z’@'(m5ilfy|2)5-?5{s e.m)o; pmrrus {m 414, B3~
. Exanpl e 34. 400 % was_ added
hnd  stirring co 15Hl§@dﬂf]}3ﬁ 71393 ?%ﬁﬂi‘ §H)W£Hf § . ’rﬁl

jas added and the s9paanke, By YouaSIABLEY, Jfﬁ}vwxi'h 5%

{W) acetic acid i), Brine (15
nil) and dri ed b i{cbrzﬁ]e’xzébtsrﬂﬁ), EQ? {:uril:ﬂer reduced

FEN (Y E7 LT ma 02) gidé?"f{ir@h i é?ﬁﬂ%ﬁﬁ NN AE T TP
trituration, as Igohq}h [,@557151‘(%-, J;ﬁ%)g GM (I{,SQ{O)C) VHZ )
1.30 (d, 611) 1. 4

411). 3.62 (b s, 1?512)82 @noa%bl}(fb% qumlgt lPﬁ},t‘?@l{d Eﬂst
:,eptlﬂl) Ct’? 4%H)(c 6%31[}’11@ %&é@ ?H? 79’?1)()%@2{%3 i H%fH);

46 MCAcKBERpyR0 Exaninlz-@8s @nfﬂ-}}THE!(( 24::6%)1 a{waaqmm 480
nny Upi per azin-1l4vllanilin gﬁ P opyl - ylf-
H i m dazol - 5- yI} 18- bﬁ%%wdﬁ)r? G A Fd 1 ls‘}oflﬂatq of

- [ 4- (pi in-| hyl -
L Lo el ks ol o) ol qpropyn o s,

760y, | . OOmDl ) |6r94D§MFlI(}7M) (Mﬁ}é'dﬂe(d, lH)I.&é't’ifﬁeiﬂbud

D) == NN o =

47

Yk e R e L T W S M R
vas added drop wilgers emtm(@lm}us 21983 (ﬁi; taHl,i,eob'sat
\mbi ent  tenperatjure for hours. The sol ution

oncentrated in \éci?a(n’hﬁgﬂa T HEIPRERAID, HPddad \iE’dIH?:r
't OA 20mL) ,
t:it ca(r:b(()nat e) solaﬂfl on @F@tc‘é":l;fﬁ @ﬁpﬁpgﬁ SKEWJQS}W%

Q) s N

Mo
T

The organi c extradd, Uds7di (@diHaﬁcBTde,rﬂdﬁnt r at ed The

aci. dua oo n||r| 'F| ar~| hu r-h.r::\.n‘ni- oL nhlﬂ eh/—S HEP-N L
MMMMMMMMMM T CTIT VUITUAL Uy u | | LAY %Y 3\/

with 2N NH3- l\/b(]l : DCI\/I(S 97 to 95) to yield the
Exathbfes £8-64

The following compounds were prepared by the procedure of Example 38 using the

appropriate acid and 2-[4-(piperazin-1-yljaniline}-4-(1-isopropyl-2-methyl-1 F-imidazol-5-
yli-5-chloropyrimidine (Example 34}, The isolated fiee bases were thon dissolved in E1OAc
{3ml} with the addition of & fow drops of MeGH to aid dissolution, 1.0M hydrogen chloride in
ether solution (1equivalent) was added, and the resnltant iydrochloride salts were (riturated

with ether then filtered and dried in vacug.




ol 34t} 1.45 (d, 61-1),
““%%H'%%‘:I[ 1175461 PCT.?(: 8211115+01-1113113 -

conmpound as a white solid (233ng,
2.58 (s,

72% . NADIR 1.37
3H), WO BCTIGB2003000303

3.12-3.17 (in, 411), 3.56-3.60 (m 211), 3.75-3.92 (m
3H), 4.48-4.54 (m 111), 4596 (gninteE, 11-1), 6.91

(d, 211), 6.94 (s, 111), 7.43 (d, 211), 7.50 (s, 1 H),
8.38 (s, Ili); mz 484. 5 Exanples 39-47 The foll ow ng
conmpounds were prepared by the procedurejLExanpl e 38

using the appropriate acid and

2-[4-(piperazin-1-yl)anilino]-4- (1 sop opyl 2 nmet hyl -
1H i m dazol - 5- 5 Ioropy anple 34).
(1~3 R NJ NVR (00 3

39(R) - Nl eCH( . (d. 45 (d 6H), 2.58 (s,
314),3,12-3.1 (M 11 -3.60 (m 214),
3.75-3.92 ~314), 4. 48- 4154(m IH), 4.96 (quintet,
11i), 6.91 (d,N2H), 6,94 (s, |H), 7.43 (d, 21-1), 7.50
(s, 1H . 8.38 (s. 1H) 40McQC112-1.43 (d. 611), 2.57

Fx (® 3H), 3.10-3.15 ((mn&H), 3.44484 (s, 3H), 3.65-3.dmk~=
(rq ’)I—I\’ 2 76-3 20 (m ’)11)’ 4.15 (c:’ ’)11\’ A4.93

48 (|gde@diGHH) . 6. 91 (T2 @16H) 2.48 (94H)2 602 H)y2.49 (5 d, | 498
211), 7.50 (s, | H), 72 k8. ) L
4112y oxyGyel opr of L He BRACT B64 35744 2P 332
g.90-0.95 (m 2H), 496am] 4%}, 3. B4 qidiet, 6 HY) 7.327 48 {fis2HBH) |,
3.04-3.08 (m 4H), 3.68..3.80 Yo -4 79. (qui.pt et],
111), 6.33 (s, IN), 6'?%’1@(%&):5%’?)@,@‘.}%@@:ﬁi}lwbg
7.45, (d, 211), 3.50 (ﬁﬁilﬁﬂA), 9.48 (s, 1H)

2(R) -MCCH(OMe) -1 .42-1 A6 (m 9H) 2 58 (s 311)

49 3 NEy@woerigmyp-di- 4981-@3. @76%k 15331136 (08 27y, BEBESE G, | 565
4H), 4.20 (q, 1H), 4,9 Ay 1 4?{3 ] T)
6.93 (s, 1H), 7.42 (d?,%ﬁﬁ?ﬂs,’ 535312]72393 C[‘?’1 ,’48;9%%% s,
11-1) WO 20E15107546%m, 38), 4.86 (quintet, I}, 7.24 (d, 2H), 7.59

(d, 2H), 7.98 (s, 1H), 8.74 (5, 1H), 10.01 {brs,
1H)

50 | (R)-Tetrahydrofur-2-yl- | 1.42 (d, 611), 1.79-1.87 (m, 2H), 1.98-2.11 (m, | 510

2H), 2.78 (s, 3H), 3.19-3.27 (m, 4H), 3.70-3.83
{m, 6H, 4.70 {dd, 1H), 4.80 (quintet, 1), 7.23-
7.30 (m, 2H3, 7.59 (d, 213), 7.98 (s, 1), 8.74 (s,
1HD, 10.02 (brs, 110)
el {$)-Tetrahydrolur-2-yi- 1.42 (d, 6H}, 1.79-1.87 {in, 2H}, 1.98-2.11 {m, 510
2H), 2,78 (s, 3H), 3.19-3.27 (m, 4H), 3.70-3.83
(m, 611), 4.70 (dd, 1FR, 4.80 (quintet, 1H), 7.23-
7.30 (1, 219}, 7.59 (d, 250y, 7.98 (s, 1F]}, 8.74 (5,
1H}, 10.02 {brs, 1H)
52 | MeCOMeXOHYCH:- 1.19 (s, 6H), 1.42 (d, 6H), 2.50 (s, 2H), 2.79 (s, | 512
34, 3.25-3.33 {m, 451, 3.81-3.89 (m, 4H), 4.80
(quintet, 155, 7.34-7.40 (m, 210), 7.63 (4, 2H),
7.99 (s, 1H), 8.76 (3, 1H), 10.08 (brs, 1H)




PC. TIC R2 E} O5A) 003E13 EXRNVR (300MHz, Cl)CL3)mi x

w,uéa{f%%%iedﬂ( Qvte}-1.42-1.46 (tn, 9H), 2.58 Eé“é%]l% 0303

™16 (zn, 41-1),498 3.37 (s, 311), 3.78
411), 4.20 (g, 1 H), 4.94 (quintet, 1H), 6.91 (d,
21-1), 6.93 (s, 111), 7.4260d, 211), 7.51 (s, 111)
8.38 (s, 111) 44(S)-MCH.CH(Oi)-1.01 (t, 313), 1.43

Ex

(&8, 1.49-T.58 (mmkll). T.69-498 1.78 (in, 114).| miz
57 (S..311). 3113 15 (m 411)...3.55..3.59 (in,

53

HIOCHC048;-90 (i n, |3HDS (sACHBH 42 B8 ﬁumz 391(3)311}4392 513
intet, 11-1), 6.

ﬁ;l, 51 (s, )11-|) ]38593@“%@%%52 3\%}“ %ﬁi

d"611), 144 (d, " G169 quicBAh57 33300 nf2HE 15200152

in, 11-1), 3.09-3.15 211)
Iga 3. 82)(| n, 211), ﬁ)&g?éﬁuﬂﬁg &76 (1,1115) 1*1397(9(’9!8( éH)

(o)

54

NGRS b Bt g s Fge stz
. 1) %5553 m( 2H)3 11)1 Ko (el 118D, 748031, 2478, Bl{nf, 0L,
S

3 11-3.19 (tn, .411)., 9-3.87
) 2 0l ek 5.3 B B 8 8 Y 4 P
F1), 7.41 (d, 211), 1%485#*4@%423({%) 2H8- :3511{69311)119@)(5,
7(R) - McCl 12C! | (OH) - %

.49-1.58 (m 1H), 1 169),& é{ﬂlmf@rﬂ‘i’@ﬂﬂ)lﬁz 57 (s

53

o 3t tr-3—ia—tm T

G ETE e B TR R e Y G R B
11), 6.91 (d, 211),| 69®fn,(1$), 159 (5, ?Hﬁzz(?daamai)fm;? 5
s, 1 H, 8.37 (s, H%ﬁ Exanpl es. 48-6 |1 ow ng
onpounds wer e pr epay e85-By2 ek 8@@&%1@)0‘“%@1%?% 3B
sing the appropriatgyasi 7aﬁd( ~

-[4- (pi perazin-1-yl ar?al |3§o] 4~ EHP s?oﬁ4r{gp lﬁ} 39%? hyl
H-| m dazol -5- 5 yl)¢t HI}(;BJTér(nplfrIr),l Irﬁﬁ?l{hg, (HB(arrpI e 34)

ir\r\| ﬁfnr\l ‘Frnn |n
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56

AT Codetichve. addi (] DI Ob S oy @ S s 6 SO Peea, | 508
ssolution. |.OM hyds Qggnnqﬁb@mmqnnm t4vey (dsBiyti 0

1 equivater; t) was; added and the resultant
ydrochl oride salts el Bifkdridt(avintelilbh, 36833 (hem

|tered and dried i nzﬁﬁ%%@.{d,%)?%rééasjsihiéﬁﬁjtg]iﬂ}’

10.04 (brs, 1H)
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57

Tetrahydrotor-2-vi- 1.42 (d, 6H), 2.03 {g, 2H}, 2.75 (s, 3H), 3.22- 510
3,30 (m, 4H), 3.36-3.45 (m, 1H), 3.66-3.76 (m,
4H), 3.77-3.84 (m, 4H}, 4.80 {quintet, 1}, 7.28-
7.36 (m, 2, 7.61 {d, 2H), 7.99 (s, 1H), 8.75 (5,
TH), 10.05 (brs, 1H}

8

(Me):NCH,CH,- 1,42 (d, 6H), 2.74-2.78 (m, SH}, 2.93 (1, ZH), 511
3.21-3,32 (m, 6H), 3.72-3.78 {m, 4H), 4.80
(quintet, 1H), 7.22-7.28 {m, 2H), 7.59 {d, 2H),

7.99 (s, 1H), 8.74 (s, 1H), 10.01 {brs, 15




wodfhisus1e),

-59 PCT/ C 82005/ 000303 TxRNMRm ~ 48ML-K) Ci - 12CH2- 1. .

3-3.30 (in,
41), 4 80 (qU|ntet
211), 7.99 (s, 1H),
491- Cyanocycl oprop-1I -

2.48 (s, 3H),

4H), 3.57 (t, 2H),

1 H), 7.34-7.38 (m 2H), 7-62 (d,
8.76 (w1 -1H), 10.08 (brs, 1 H)

y I-1.42 (d, 6H), 1.52-1.56 (m

2.63 (t, 2H) '173-_ g?%{zﬁgsénﬁﬁmnnsm

'ﬁ’ I 60 I 64 (NT5Q

y ey B/ - B G IC] &) IMNC MY CRCHIC IC ) gy
Bx (R 0 3 s 3,01 AR 4 80 (quintet. 11.1)..7. 28"
50 g%ﬂ@%%e}{?il§9 11(H;: 15%2{2)61311_]?298 rf;a(,s}l},lﬁ-ﬁﬁ ’; BEWH(nZ}Z (d 511
: : rs, ctra r ,
d11), 1.79-1.87 (zn, % 179%*323/%51% iﬁ%&ﬂ)‘\ibf , 2.78
(s, 3H), 3.19-3.27 ( 32188 7(m 4 70
dou. 1) 2 80 (unqu"%rLﬂ)]H 3}(743(51 £ g 757 (66?1'11%?9 {q
7.59 (d, 211), 7. 98 (lé{} ams 1), zﬁﬁ(fbﬁ 1Iﬂ) 10. 02
e AN I L e PR AT G 92 TN ET
3.19-3.27 (m 411), {37033p 41{5116%)5_ ﬁlﬁ},@d@z ';rn
:11), 4.80 (quinntetj M}_@ 23- 7.30 (in, 214)
(Id, 211), 7.98 (s, 1him,AHp 470 (quintet, ), 'r’l%)%é%ﬁr%ﬂhmo
52MeCQul €) (OH) Cl - | 7-11 ( 50
(s, 211), 2.79 (s,512?'%§%:§H!3§%-(%’,]%§’. 5(j?n ﬁ?ﬂ“&
3.81-3.89 (m 4H), 4.®6, (uintet, 11-1), 7.34-7.40 (n
21763 fd:~2H) 99-f-5—tH) - GuZfrf-s—3H) 1008
61 (Infgrazal- 1ty CRip 24 051[13%@6@_-831‘ (pBHY 83 284 W3l 522
EXRNNI Rl 2 53HOCH2C(IVMD3 23 ho 14, £1%), 3 9b3.851ntt 414,806 11) ,
2 79 (s, 311), 3.25-B512
{quintet, 1H), 5.72 (s, 2H), 7.20-7.26 (m, 211},
7.59 (d, 2H), 7.99 (5, 151), 8.74 (s, 1H), 2.31 (5,
1H), 10.04 (brs, 1H)
62 | 1H-Tetrazal-5-yl-CH,- (MeODY): 1.54 (d, 6H), 2.82 (s, 3k), 3.57-363 | 522
{m, 21, 3.75-3.81 (m, 23), 4.03-4.12 (m, 4H),
4.32 (5, 2H), 4.92 {quintet, 1H), 7.55 (d, 2H),
7.83 (d, 2H}, 7.86 (s, 11), 8.68 {5, 1H)
63 I-Methyl-L-prolyl- 1.42 (4, 6H}, 1.84-1.92 (m, 2H), 2.04-2.14 (m, 523
EH), 2.52-2.59 (m, 1), 2.79-2.82 (m, 6H), 3.11-
3.22 (m, 4H), 3.59-3.85 (m, 6H), 4.70-4.84 (i,
2H}, 7.10 (d, 2H), 7.54 (4, 21, 7.97 {s, 1H),
8.72 (s, 1H), 9.66 (brs, 163, 9.93 (s, 1H)
G4 | MeSOCH:- 1,42 (d, 6H), 2.79 (s, 3H), 3.11 (s, 3H), 3.22- 532

3,30 (m, 4H), 3.78-3.88 (m, 410, 4.54 (s, 2H),
4.80 {quintet, 1H), 7.23-7.27 {m, 2H}, 7.59 (d,
76y, 7.98 (5, 1H), 8.74 (s, 1H), 10.02 (brs, 1H)




3.29 (m 4H), 3.44 (s, 211), 3.84-3.90 (m 4H). 4,80

“Ug}g{g tet, 111), 7.32-7.40 (m 21-1), 7. 62(

éi?i-léﬂ |13) 8. 76 (S |H) 10. 07 (brs '_d’f%Jal-)B’EﬂflﬁffiﬂﬂSi}.}
54(R) - McCH( M) CH(OH) - 0. 84 (d, 311), 0.88 (d 31-1),
1.42 (d, 6H), 1.82-512 1.9@a(m 1H), 2.79 (s, 311),
3.27-3.33 (m 4H), 3.85-3.92 (m 411), 4.06 (d, 11-1),
794 ggli ntet, 1H), 7.38-7.42 (m 2H), 7.64 (d, 211),
., 1H), 8.76 (s, 1H), 10.09 (hrs, 111)
551!:8)]"9%@&@ m)iﬁmn(im):m@raﬁrc(dd;y tB&hrnc@iuBBof(f‘d;,amB}q)S‘% uping 2he

SCHCTIN G LR NN RN
vl)pw%ﬂﬂ&né(lﬁidaﬁ-%ﬁil)ﬂ yIH) . 7.38-7.42 (m 211), 7.64 (d. 2H),

8.76 (s, 1H), 10.09 (brs, 111)
56HCUCCH2OCH2- 1. 42 (d, 614), 2.78 (s, 31-8, 3.22-3.30
(m 411),508 3.49 (t, 111), 3.67-3.75-(inJi414), 4.23
(d, 2H), 4.26 (s, 211) 4.80 (quintgt, m+o K.26-7.3 3
(m 2H), 7. 61 (d, 211 7.99 (s, 1H), 8)75 (s, 1H),

10. 04 (brs, 1) 5 hyd -ynri 42 (d, 6H)
2. 03 (q, 211

A-510 3,30 (m 4H),
3. 36- Safpyr 411), 3.77-3.84 (m
41- |) 4 80 tet 111) 7.28- 7.36 (m 2H). 7.61
(ci, 114) 8 75 (s, 111), 10.05 (brs,

11- 1) h5§£ 221\@%@@2 1.42 (d, 61-1), 2.74-2.78 (m
Ex Zrﬁ 4F). 4.80 (quir “é‘fmﬁii"ﬁh _7.28 (m 213), 7.58%%
65 gal)R}W) 26 5/)8352121 i (md%@%éslg?qg%/@oﬂ%w SHG( R 450
ExRNVRD117, 79HOCE. ,|N(WEHCHER 642 (€ EH 686 - 2.57 g H)
3H) . 2.88-2,95 (7TH M5 Pdliny, 3.06-3.72 (m, 27), 3.64 - 3.54
(m, 2H), 3.21 - 3.10 (i, 411}, 2.72 (brs, 1H),
2.62 (s, 31, 1.48 (d, 6H), 1.37 (4, 35)

66 | Cyclopropy! 0.19 (s, 1H), B.31 {d, 111}, 7.47 (d, 2H}, 739 (s, | 447
tH), 6.97 (s, 1H), 6.94 (d, 210}, 5.74 - 5.65 (m, |
£H), 3.88 - 3.71 {m, 2H), 3.6 - 3.54 (0, 2H),

3.17 - 2.94 (m, 4H), 2.42 (s, 3H), 2.06 - 1.95 (m,
1), 140 (d, 6H), 0.79 - 0.67 (m, 4H)
67 | MeQCH,- 518 (. 1H). 8.33 {d, 1H), 749 (s, 1H), 7.47 (3, | 450
2H), 6.96 (4, 1H), 6.92 (4, 2H), 5.72 - 5.63 (m,
{H), 4.13 (s, 2H), 3.62 - 3.49 (m, 41D, 3.29 (5,
314), 3.11 - 3.00 (m, 4H), 2.48 (s, 35), 1.40 {4,
6t1)
68 | (5 MeOCH(Me)- 927 (s, 1H), 8.32 (3, 11, 747 (@, 2H), 7.43 (s, | 464

1H), 6.93 (d, 2H), 6.95 (s, 1H), 5.73 - 5.64 (m,
131, 4.24 (q, 113), 3.65 (d, 455, 3.24 (s, 3H),
3.10 (brs, 4H3, 2.47 (5, 310, 1.40 (4, 6H), 1.23
(d, 3K)




wok
9

3.20-331 ~ni, 4H),

, 89 (bis,

3.42-3.51 (m 41-1),4,80 (qUil ot &,

Wsadz9s (d, 2H), 7M (d, 211),7,98 1H), 8, 7gctgprdt
11-1) 600-10CH2)I1C-1.42 (d, 614), 2,

78 (s

3H), 3.05-3.11 (m 11-1),514 3.22-3.30 (m 411),

3,48-152 (m 4H), 3,
YH),

7,29-7,35 (m 2H),

78- 3, 3®3(-m 4R), 4.80 (quiutet,

7.01 (d, 211), 7~99 (s, 111),

ZEERTR]

Ex

W5 (s, IIT), 10,0
TCGra7zo1-1-Y1- CH2-

H MR (300MB7)

42 (d. " 61-1). 2.78 3H)

miz

69

{2PHBIBMem 21-1),
in, 4H), 4.90 (quin
11), 7- 59 (d, 2%
s, I H, 10.04 (brs
yl -CH~, - (MeQOD): 1,5
63522 (m 21-1), 3.
11), 4.3 2 ~s, 2H),
H, 7,83 (d,211),

'~~~ N)"/™ Wi

oo da8 205 0B A, {78y gy "

b4 d, Prk-:;est.iﬂazm I @1, 1HY, 3.72 -
4§d 6H) , .8253, 11%, 3.5 7-3
7530(r8 FH.R. 121287 (M, 465, 441 6. Hh,

2 i-At 6ty , 7,5 5 (d,
SaPeafipii@yy' . 7.0 2 (9

70

JRHMEE M) pr ~ *y -
m 211), 104-TlI4 11
m 6H), 3.11 - 3.22
,70-4,84 (in, 214),
.97 (s, | 8,72
s, | R

0/ AL N

1).,. 232-2.59 1H)., .2.79-2.82
Ui 6386 28 o B 50 By
e 30 of, 91, Zlesl, 41D, 343 %@! ﬁaHg,H) )

(s, "1 H, 97°.66 (brs, 111), 9, 93

- ~4MeS02CR2- 240G, ¥, 1864, 6413027 &, SHg H, 3,1

3
a4

SR (3, 13Dy, 838 (s, (H), 72TAY, 28, 780 8, 85450

1o.40vs, BP3R 31 4@ 11,7 61(1) 2HL 7814, 9asd

71

Lo BALe Lo I =is Ko N ]
o1 D. £LLT IJOL O,

=i

NPT~~~ D)

-7 27 (m 2H), 7.59

-

CTI CB2t 1{ 1 5MD0303

Tas 4 (o 21O 2L B R L & 20 7 G |
119, oA f, 2H], 5H)K.- 547, (3,

, 8Bl (d,
H, 10.02 (bn, | H "}NO 26{LSf437S—46I
_[6H), 3.67 {hrs, 45), 3.04 (d, 4H), 2.94 - 2.86

(), 86

(e, 15T, 2.47 (s, 3H}, 1.40 (d, 6ID), 1.01 {d, 6H}

72

MeC(MeXOH)CH,-

9.19 (s, 1H1), 8.30 (d, 1HD), 747 (&, 2H0), 7.38 (d,
LH), 6.94 (d, 1K), 6.92 (d, 2H), 5.74 - 5.64 (m,
1H), 4.30 (s, 2H), 3.68 - 3.59 (m, 4H), 3.29 (5,
1H), 3.10 - 2.98 {m, 4H), 2.47 (s, 3H), 1.39 (d,
6H), 1.20 (5, 6H)

478

73

2-{R}-Tetrahydrofur-2-yl

9.20 (s, 11), 8.31 (3, L}, 7.47 (4, 2H), 7.42 (s,
1H), 6.94 {d, 1H), 6.92 (d, 2H), 5.73 - 5.64 (m,
1H), 4.69 (t, 1H), 3.81 - 3.70 (m, 2H), 3.69 -
3.55 (m, 45, 3.10 - 2.98 (m, 4H), 2.48 (s, 3H),
2.10 - 1.93 (m, 2H), 1.90 - 1.76 (m, 230), 1.40
(d, 6H)

476

74

2-(8)-Tetrabhydrofur-2-vi

9.20 (s, LI}, 8.32 (3, 1), 7.47 (d, 2H), 7.42 (.
1513, 6.94 (d, 111, 6.92 (d, 2H), 5.73 - 5.64 (m,
1H), 4.69 (t, LF), 3.82 - 3.70 {m, 2H), 3.69 -
3.55 (m, 4H), 3.10 - 2.99 (m, 450, 2.48 (5, 3H),
2.09 - 1.98 (m, 2H), 1.90 - 1.77 {m, 21), 1.40
(d, 6H)

476




Exanpl es 65-86 The fol | owi ng conpounds were prepared

wﬂ%\ﬁ@@gﬁgrocedure of Exanple 38 using the app{ﬂﬁnzﬂm}{ﬁams
[4- (pi perazin-1-yl)anilino]-4-(1-isopropy)-2-nmethyl-I1
f-imdacol -5- yl)pyxi mding4¢(Exanple 20). 51 ExR1-1
NVR (31QvH7) m x 65(R) - HOCH(Me) (CDCI 3) 8,31 (d, 11-1),

- TH6 (0 2Ty 738 6. 92 (0, ZIZ4)7"6.386
Ex & 0 566 - 5 5&““%{?%“@7)51 (q. 11-1). 3.06 | ™2

75! ﬁﬂ%c&m c?cl&.ﬁmp-’i A4 993(54139!@ 628) 1HR.820 (=, 130107 N, [ 462
NCT) 2m2 (brs. 111, 3. 62 %s, 314%, 1.48 %d, o).
1, 37 (d, 3H) 66Q/CI oﬁzsé’p{yll,@%fh JE4d, 1) §.64 8583 (ngH],
111), 7.47 (d, 2H), | 3.39 +(n4d , 7

6.94 (d, 211), 5.74 E% g’sﬁ({%j}fﬂ’-ji_%],{5%%52'-@§§5’$§1§
214), 3.69 - 3.54 (h1.52HQ, 7EB, L4 - 037 G, 2hE), OABI) 0.77. 42
s, 314), 2.06 - 1.5?( 13.4), 1.40 (d, 6H), 0.79 }
0.67 (m 4H) 67McOCl g%‘)w(s 111). 8.33 (d, 1H)

76 é%{@@méh‘ﬂ]@}ly 47 %8455(9 121’%4% ﬁ}@l Qﬁ) (Silﬂ @1114})?5§£c92 464
. 49 (m 41.1), 3. 2c2§ ?@lﬁs@}l} ﬁlii FHH) (%1’54@% 1},
.48 (s, 31), 1.40 6 6

11),(2. 32 )(d, 11- 1)( %H? 4137%((56%)‘;)42%’?%’\@9 4%%“

.93 (d, 2H), 6.95 slH}Jﬂ—t}Z 529 @415, B8] (BHLITR, - 4

. (
a7 (s) 3l (d'404 (s @i oo il oyl Ol S 1

(D)

DD

I
~

-1
b |
-
N rn/-\ml_\

ORERESTETIORE °U || 5B BOPEE1 IO IBIQ AT 09, FXRF NG

fl), 7.47 (d, 2H), ﬂIHOTﬁ%(MSH} Tlﬁ(d 1H), 5.64 - 5.55 (m,
1H), 4.25 {q, 1H), 4.02 - 3.73 {m, 4F1), 345 -
3.30 (m, 4H), 2.80 (s, 3H), 1.72 - 1.57 (m, 2H),
149 (d, 6H), 0.85 (t, 3H)

78 ' | 1-Cyanocycloprop-1-yl 074 (s, 1H), 8.58 {d, 1H), 8.20 (s, 1H), 7.58 {d, 471
2H), 7.26 (d, 2H}, 7.12 {d, 11]}, 5.64 - 5.55 {m,
13, 4.97 {brs, 1HJ, 4.00 - 3.76 {m, 41), 3.36 -
3.25 {m, 410), 2.80 {=, 3H), 1.65 - 1.53 (m, 4H),
1.48 (d, 61d)

79T | (R)-McCII(Me)CH(CH)- | 9.93 (5, 1H), 8.62 (3, 1H), 823 (s, [H), 7.71 (d, | 478
2H), 7.58 (¢, ZH), 7.18 (4, 1), 5.64 - 5.55 {m,
1H), 5.38 (3, 2H), 4.07 (d, 1H), 4.04 - 3.78 (m,
411, 3.48 - 3.35 (m, 4H), 2.82 (5, 3H), 1.94 -
1.82 (m, 1H), 1.50 {d, 6H), 0.87 {dd, 6H)

30 ¥ | () MeCH(Me)CH(OH)- | 9.57 (s, 1H), 8.60 (d, 1H), 8.21 (s, 1), 7.64 {d, | 478
ZH), 7.47 - 7.34 (m, 2H), 7.15 (d, 1H), 5.64 -
$.54 (m, 1H), 4.20 (brs, 2H), 4.08 {d, 1H}, 3.98
- 370 (im, 45, 3.38 - 3.25 (m, 45, 2.81 (s,
MY, 1.93 - 1.82 (m, 1H), 1.49 (4, 61, 0.88 (d,
3H), 0.85 (d, 3H)




111), 6.95 (d, 2H), 6.92 (d, IH), 5.74 - 5.64 (m

wn% Iiggq)liiﬁ]l 92 (d3 %%l) Zéggo(;n‘lﬁ.lﬁnl'z |4'7\|) §C'§fﬂim«uumsns
1.40 (d, 61 1), 1.20 (d, 311) 70(R):I\/bOCH(I\/|e) 9, 20(s

H, 8.31 (d, I|H, 7.47 (ga 2H), 7.41 (s, 464 11-1),

|
6.93 (d, 21-1), 6.95 (s, IH, 5.74 - 5.64 (m Ill),
Tx G Va0 (0 o1n) [H SBTROMIED 7o By o D1 (s 10|
i Rl 'H 7. 94
81 gﬂcqcﬁgcﬁzg o5 %d’ 2%6((4 s, 12H}')3 55%:14(1’}1 %2%8 114)1)7“:'@ 464

hrs, 4H), 3.04 (d, 4&1)1H}2‘?9a 552[!86"@]?14@ 5, 12ﬂ47 (s,

I_\

iH), 1.40 (d, 6H),
s, 111), 8.30 (d,

{3 (g AR a%R, 1

11) 6.94 (d, 111), :ﬁi)QZMQa,SH}L]z)ﬁS {5212[4, I-S{B(dﬁélﬂxm

4.80 (s 214} 3.29.L5-

l_\

HIOCHG@er-2. 98 (m 94%(5 @4& 6@25& léliﬁﬁ:f (3q1HBg 778 - | 478

, 1.20 6H) 732 |
), "1 a1 7 Ad oy & HYSE g G
94 (d, 11-1), 6.92 {2 (s, BOLY.085328 (m, SEHS.48115, zﬁ)H)

in, 211), 1.90 - 1. 716'?((@] ]2}1 1.40 (d, 6H)
42-(S) - Tptrahvdrnfllr-Q le 90 (Q 1H) 8 32 (d

B3V EAH- 7.47 (d, 21- 1)9.73(saDH), §.57%8 101820 6, b, (§7 (4, | 456

1) 5 es U A0 e v Sy (Mot i, 6900 160,

10 - 2.99 (m 411)} 5.4 485§ an, BI1}.69 &, OF),3.88.-587 1((m,

(

(

(

3

EHD)

1

q

1

6.

4.69 (t, 1 H, 3.81 6
4H), 3.10 - 2.98 (m 34%1)%%@%’%{0”2% ?H& 1%8% ﬁ(fg]gs
g

1

|

1

3

2

2

1-1), 1.90 - 1.77 (| ), .1.40 (d
GEL)
84 ' | HC=CCH,OCH;- 9.89 (s, 1), 8.60 (d, 1K), 8.23 (s, 1H), 7.67 (d, | 474

2H), 7.55 - 741 {m, ZH), 7.16 (4, 1H), 5.64 -
5.55 (m, 1H), 4.60 (s, 111), 4.29 (s, 2H), 4.24 (d,
2H), 3.49 (t, 1H}, 2.81 (s, 31, 1.50 (s, 6H))

85 "' | HOC(Me):- 924 (brs, 1H), 8.55 (d, 1H), 7.54 (d, 2H), 7.19 -~ | 464
7.13 (m, 2H), 7.09 (d, 1K), 5.63 — 5.54 (wm, 1H),
4.84 (brs, 1H), 3.97 (s, 4H), 3.24 (s, 4H), 2. 81
{s, 3H), 1.52 (d, 6H}, L.41 (5, 6H)

861 | Bt- 9.89 (s, 1H), 8.61 (d, 1H), 8.21 (s, 1), 7.68(d, | 471
2H), 7.57 {s, 2H), 7.16 {d, JH), 5.64 - 5.54 (m,
1H), 4.86 {5, 1H), 3.90 (s, 4H), 3.44 - 3.30 (m,
4H), 2.81 (s, 3H}, 2.39 {q, 2H), 1.49 (d, 6H),
1.01 (&, 3H)

! The isolated free base was dissolved in EtOAc (3ml} with the addition of a few drops of
MeCOH to aid dissolution. 1.0M hydrozen chioride in cther solution {1 equivalent) was added,
and the resultant hydrochloride salts were trifarated with cther then filtered and dried is

PG,
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i5

20

25

i

PC17G B2f 1f 3SI { MD303 E%RH NNTR (300MHz) m x 75
Wil {Iﬂzgl;{%gpxycycl gp;8p4|6-2y|795$5( $ns 4:_|; 1), e ?86(2d&d1f£1§ lz_nnwmm&ns
5.64 - 5.55 (m 114), 4.24 - 3.87 (m 411), 3.51 (s,
414), 2.82 (s, 311), 1.'50-@6~ 7H), 1.04 - 0.97 (m
211), 0.83 - 0.77 (m 2H) 76(S)-Me CH2Cl-1(011)-9. 83
Exargple 8711), 8.60 (d, 111), 8.20 (s 111) 7 65 (d. 464
211& 7 50 (s, 211) 7. 18 (d, 5. 54
2-{4-B44 Acciviippgeazin-1pliahitinod H :1;11; QB‘LQQ_V Himdazgl-3-
fnordddmidind2 - 3-25 (m 41 1) 2.81 (s, 3H), 1.72 - 1, 58
tm 2F), 1.49 (d, 611), 0.89 (t, 3H 771(R)
I\/beGSH‘ZI@H(ﬂOQH{F?DZi%n@thylahﬁt)ﬂ)"%ﬂﬁﬁ‘ﬂ{ld(,l~iﬂ¢1i)'op}'$-22ﬂcth}d;lH—imidazﬂi—

SN KON T MY Me CER )

vhipid ) pudndne-bicdridfak kil (Méthed 2. 1801 2@33?' Siddnpl) inl2-AdthoceiBaliol
14ggéd 614), 0.89 (t. 3H)

(9ﬂmgv)8“ ﬁﬂ.i@g&ﬁ GBI PR IRR ]3114/'51 @"hqz;e(dgimnlrpbxiurgmgg@{j!pﬂrfﬁ)under reduced

pressirets ,d(tge tétielc%an é%ééﬁ@vi}%g%)bg %PIQC; %gh&adwc:{g% %ﬂb&%zlﬁbﬂ{} It
was Gnatbed ana dibp f)am & S6peraBoiR ¥ i€y U819 IGUR( $.36 3H)6H), 2.03 {5,

S50 ot By 0 e ORTRQ g g 5 0. A oy 2, 37 . 0. S

(septh }_ﬁm |1H),,6 m{a m}dmz&z Zlh)},, ? 1 ﬁﬁzﬁ@l 8, m{a) iH}79 18 és(, dH); |mf.:: 438,
4.04 - 378(m 411) 348- 335(m 4H) 282(3

1.94 - 1.82 1 1.50 (d, 611), 0.87 (dd,
E—'éﬁ%ﬁs( c)(S)- I\/bCH(I(\/bm)CH|(_|)O-|) 0. 87((3 11)1) 8. 60((d

2 7.15 (d, 111), 564 - 5.54 (m 111) 4 20 (brs,
MOS& IH))398-370(En 411))338-(3 25
( gThsgﬂlﬂll@ Gﬂn‘%o&ﬂd s préphrdd frook 293 -[- (he B i Peazin-1 §) janilind94-¢ 1

1snpr0p}rl~2 mﬂth}ri 1H-imi a?nl F-yl}-3-fluoropyrimidine {Example 87} by the procedure of

Example 207 The title compound crystallized from the reaction mixture as the HCI salt and
was f1ifered off, washed with isopropanel and cther. Yield = B.01g (98%). NMR: 1.46 {d,
61T}, 2.7% {5, 3H), 3.21 (brs, 45, 3.32 {m, 4H), 5.24 (scptuplet, 1H), 6.96 (d, 2H), 7.47 (d,
1H), 8.05 (d, 2H), 8.70 (d, 1H), 9.42 (brs, 1H)}, 9.65 (s, 1H); m/z 196.

Lxamples 89-102

The following conipounds were prepared by the procedure of Example 38 using the
appropriate acid and 2-[4-(piperazin-t-yl}anilino]-4-(1-isopropyl-2-methyl-1 F-imidazol-5-
y1)-5-finoropyrimidine hydrochloride {Example 88).

For Examples 89-96, the isolated free bases were dissobved in EtQAc {(3ml) with the
addition of a few drops of MeOH to aid dissolution. 1.6M hydrogen chlaride in ether solution
{1 egunivalcnt) was added, and the resultant hydrochloride salts were triturated with ether then

filtered and dried i vacuo,




3H) 0.85 (d, 3H) WO N15/075461 PCT!(; R2005+1111113113

EXRH NM 4 (300Mx) ml z 81 ~ McOCH. 2CH2- 10. 04 fﬁ]’: WSDED3N3

““ifl"j"”‘*‘é'ﬁz (d, IH), 8.24 (s, |H), 7.20464 (d,

5.66 - 5.50 (m |H), 4.80 (brs, 1H), 4.02 (s, 4H),
3.58 (t, 2H), 3.52 (s, 4H).gR.26 (s, 311), 2.84 (s,
311), 2.65 (t, 2H), 1.50 (d, 6H) 82TTOCHzC( M) 2-9. 48

{s, ] H, 8.62 (d, Ikl), 8.22 {s, 111}, 7.49 -478 7.60
(m 411), 7.19 (d, 11-1), 5.64 - 5.55 (m fPHy, 5.22
(s, 11-1), 4.08 - 3.90 (in, 414), 3. 1). 3.46
- 3.38 (m 411), 2.82 (s, 3Fl), 1.55%&614;{ 1.20
(s, 6H) 83F2CH-9.573 111), 8 ulH) 8.20 (s,
1H), 7.57 ( w2 ( Y. 712 (d, 113),
6.79 (t, 113), 5,55 | H, 4.69 (s, 111),

3.83 - 3.71 (P~
3H), 1.47 (&-461

(m 411), 2.80 (s,
84HC =GDH2OCH - 9. 89 (s, 111),

8.60 (d, |H),§.f23 (s, 1H), 7.67 (d, 474 2H), 7.55 -

7

41 (m 211), 7.16 (d, 1H), 5.64 - 5.55 (m 111),

- 4150(3 IT3) TRV DA A 210), 3.49 (F. Tmiz
111), 2.81 (s.]1.314) 1780 (s GH) 85 1-TOO(Mr)2-Q 24
89 (hﬁi , 1H), 3, 551.0u{t, 3, 1.4% (&4H)02.396) 2HY. 2189 (5. 464 7. 1452
(m 2H), 7.09 ) 563 . 4 (nu, . 84
(brs. 1hy. 3 ot 2t s 5375 R louth B o O3
1,52 (d, OH), i@y} ?(33,:4‘61&) 288, *ﬂ,ﬁt{ﬂgazlags({ﬁ'{d,lm))gvs 5|
{d, 111}, 8.21&1 953 768 (d, 471 28, 7.57 (s,
211), 7.16 (d, | €1i50)- SShrs. U854 (m IH), 4.86 (s,
FOCERER,< S ( 4 468
o0 IO (e Qi T T I SRR
i 5ol ated free pélp 3vis3.6h GsaliDet?d &, H)CI\@S(MPT Wik, h
the addition of 8.t SW ALPRSO%y 790 (4, 1), 8.60 (d, 11D,
9.18 (brs, LH),
91 | MoOCHCly | 1.45 {4, 6H), 2.62 @, 28), 2.79 (5, 3H), 3.14-3 22 (m, | 482
4H), 3.23 (s, 3H), 3.57 (¢, 2H), 33.69-3.77 (m, 4H), 5.25
(quintet, TH), 7.18-2.26 (m, 2H), 7.55 (d, 2H), 8.06 (4,
1ED, 8.73 (d, 1HD), 9.76 (brs, 1H).
93 | MoOCH,- 1.47 (4, 64), 2.80 (s, 3H), 3.30 (s, 3H), 3.31-3.38 (o, | 468
4H), 3.73-3.82 (m, 4H), 4.15 (s, 2H), 5.24 (quintet, 15),
7.40-7.47 {m, 2H), 7.63 (d, 2H), 8.08 (d, 170), 8.76 (d,
1HL}, 9.90 {brs, 1H).
93 | i-Pr- T.01 (d, 6H), 1.45 (d, 6H), 2.75 (5, 30), 2.90 (quintet, | 466
{H), 3.10-3.18 (m, 4H), 3.66-3.74 {m, 4H), 5.25
(quintet, 1H), 7.08-7.16 (m, 213, 7.51 (d, 2), 8.06 (d,
1), 872 (d, 1H), 9.69 (brs, 1H).
904 | (R)-MeCH(OL)- | 110 (d, 311}, 145 (d, 6H), 2.79 (5, 3H), 3.20-3.33 (m, | 468

4H), 3.75-3.87 (m, 4H), 4.47 {q, 1K), 5.25 (quintet, 1H),
7.27-7.33 (m, 210), 7.57 (3, 2H), 8.07 (d, 1H), 8.73 (d,
1H), 9.81 {brs, LH).
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“u%‘iaf‘s‘?s[v-:ﬁ?' ution

resul'tant hydr
ot her then fil

ssolution. |I. OM hydrogen chloride, in

(1 equlivalent) was added, a@gThnﬁmﬂ“mmmj
ochloride salts were trltuurated
tered and dried in |vacuo. V6'0

2005/ 075461 PCTI C: 112004/ 008303 - 66 Examml e 87

2-i4-[,4-Ace k

pi permazin_1-yl anilino}-4-(t-iso

Ex

rlopy! _2- met hyl
solution of

ﬁMR[{g]jcﬂ@zol 5-yi1)-5- fluoropyrimdi Ngye

a5

DECAMEdOH-et
vyl -111-1m dar
. 0g, 25mmol)

) phenyl ] guan

pat ed under r

37.5mml)

hBas, B6IB), 4 2710102 RS (51 3HE Apvieby) @@- mbes2

SR B0, obad i 18 24
Gh ugnbr sa(dongtsos@l 1), %ﬂﬂﬂ@dl—ﬁ, 9.97

in 2- nethoxyelhanol (90mML) was
bfrsd Bfor 18hrs. The reacti on n1xture

d@ Oﬁeu
DC-M It
vaporation.
03 (s,
98 (m 2H),

A
(
h
6
y
1P. 12q,
h
W
cp
|
e
2
2
(

sept upl et

vvaB 705 840R 0446 (@ LED,I5SY (bgamtani H), 7. 9{}
Y
10 3H

111)

468

ST T PR B oI [l
0 201 Yok 2 s ol VA2 6 G

3 2 3.57 4H), 5.44
P2, 213

(d, 2H), 8.44
88

2-[4- (Pi Rerazi
| -Him daw - 5-
The Ei 1le conp

2-{4-[4-(acetyl )pi perazin-1-y

-zhgf}?ySifl%giggy[iE|ﬁ

I sopropyl
i 13l i dazol
t he procedur e
crystalli q
and was filt
ether. Yield
2.78 (s, 31-1),

(sept upl et

1H)

( 211) 734 (d 111) 7. .42

IH), 9.24 (s, 1H); mz 438. Exanple
n-1-vl}anilirno]-4-1-isooropyl
Y-5-fluora vrimdine h 0

ound was prepared frém
aniji no -4-(}1\:]?{_1
87) by

(d,

- 2-,net hyl -
ori de

ne (Exanpl e.
= he title conpound
r¢n1the reddétion m xture as the HG salt
d off, washed with isopropanol and
8. 01g (9896 NVR 1.46 (d, 20 611),

3.21 (brs, 4H), 3.32 (m 411), 5.24
6 _96 (d 9|—|\ 7. 47 (rl 1|—h Q5. .(d

Ex

211K’ s.Rb

vl )NV @DCh s

miz

IH), 9.65 (s, 1H)'FNMB

97

pruﬁbre ib

appropr'ate
2-[4- (pi per
| H-iruidazol|-
(Exanpl e 88
bakes were dis
of ja few drops
hyjrogen chljor
was adde nd

ac
ZI

D
e
id
n- |

482

Hor 5%

met hyl -
Rl ori de
free
ddi tion
M

ent)

S were

amls {m, 1), 2.59 (s

ganlllna q%LF;géFBgH?
A b e e B S 4

Col it 1 EPcid® i P%ﬁ%%%{’ﬂ%ﬁea

of | NMEXE80( 1 BI),cb. %) (s Tid0md, 1.

R B b BEREb e e s

ride salt

For

98

Uriftraf g Wgt

NetNgs (& BAN 1.47 (d, 655}, 2.59 (s, 3H), -147.93
3.15 (m, 4H), 3.38 (s, 311}, 3.80 (m, 4H),
420 (g, 1H), 5.54 (sepmplet, 1H), 6.80 (s,
1H), 6.92 (d, 2H), 7.40 (d, 2H}, 7.57 (d,

FH, 8.23 (4, 1)




30 flltered and dried in vacuo.
G132 1f SAM 303 ExXRI VMR (CDC13) nl Z 89Et -
“ﬂgl_ﬁ-w.-'lj‘?‘i-lﬁhﬁ (d, 61-1),

3.23-3.33 (m 411),

1H),

7.32-7.40 (m 2H),

8.75 (d, 1H). 9.

2.38 (g, 211), 2.80 (s,
3.73-3.81 (m 4H),

7.65.(d, 2H),
111).

8.07 (d,
85 (brs

WD 2005. 1V5461 -67

1H),

90HOCH2C112-1. 46 (d,

;’g'g%j)ﬂ,(.zﬁl%:ﬂmujlu

5.25 (quintet,

LYo

—-—Ghr2 t=——21% 03 (

Kx 4145 3. 92} ‘ Mﬁ b?% 70 (ts ;Iib\5 élzém(qw n e? m/z
99 ' TTNi.pyOF &/ (& _2H s&a?id‘léﬂgdl 1 l\}c 25{}7&49%(51 H) 148360 | 496
(d, 118). 9.18 (p OC112C112- 45 (g, 613),

2162 (1, 2H), 2. 79‘3 ém }ST:QSBMLPBMQI}(H%@Q AH)
3423 ($, 310, 3.5 1), 5.25
(qui nt( et, LH, 7 i% lfé%%)rﬁmﬁﬁlgﬁ%’%{g‘é%ﬁ 21 )1),
8..06 (¢, 111), 3 783, BRG (i) H),936 (e E), 4.2R (1d,
92Mc OCKR2- 1,147 ,_2.80 (s...al 3. 1 3H),
3.131-3]38 (Im 4258 Aﬁwf)f:‘* @?Wﬁjﬁ%‘a %%) ta’?ff-P fﬁi%)ﬁ,ﬁ(”}. 15H)(s,
211), 5.24 |(quint gt ; 1 %144, nns.224d) | 7. 63
(d. ) 211), 8.(88 ( jﬁi%ﬂ)lhﬂ%m’%ﬁ%g ?ﬁll)@?} 89.29?12 Or' s
1H). 93i-Pri-1.01{¢H) 6H), 1.45 (d, 611), 2.75 [s, 3M,
Y A e e i Yl e S A
7.91 (d, 2H), 8. (f@.?(i(ﬂm llI})ZSQ&sMﬂ(EJIIS{mH)H} 9.69 (brs
1113) . 94(R) McCH O;)@-l. 10 (4. 311) 1.45 (gB 6H), 2.79
(s, 3141), B.20- 3348 (b 4347141 H)g8 880 180, (1) " 411)
4211411)7 (g, S%I_(d 52i 3533(8(%'11%2 %5(&111%%%,57542@?& m9 o1
(brs, 11-1)| WO 30H35L &%@5%)1696@ F!di}ﬂ@fidz O4L51.4 404
43313 25, 7.57 (d, 15, 8.23 {d, 1H)
101 |Me |[Me |S 1.42 (d, 3H), 1.47 (d, 6H), 2.59 (5, 3H), 147.93 482
3.15 (m, 4¥1), 3.38 {s, 3H), 3.80 (m, 4H),
4.20 (g, 1H), 5.54 (septuplet, 1H}, 6.80 {5,
FHY, 6.92 (d, 2HD), 7.40 (d, 2H), 7.57 {4,
111}, 8.23 (4, 1H)
1022 1+Pr {H |S 0.83 (&, 3H), 1.10 (d, 3H), 1.47 {d, 613), 14782 | 496
1.55 {m, 1H), 1 .87 (septuplet, 1H), 2.59 (s,
3H), 3.13 {m, 4H), 3.58 (m, 3H), 3.69 (d,
1H), 3.80 (m, tH), 3.88 (m, 15}, 4.28 (dd,
1H), 5.54 {septuplet, 1H), 6.50 (5, 1H), 6.91
(d, 2H), 7.40 {d, 2H), 7.57 (4, 1H), 8.23 (d,
1H)

' Chromatography with 5% MeO . NB; (7N} in DCM:EtOAc (1:1) solution
* Compound required further chromatography eluting with 5% MeOH in EtOAc
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ExU. NMR (CDC 3)rnlr. 95|\/bC(Me)(OH) '1.34 (s, 361-1),
H, 2.80 (s, 3H), 3.34-3.41 (m482 4
““ﬁ"‘éﬁ”gﬂﬁbo (m 411), 5.24 (quint et | 1), 7. E%FP?’ IS0 303
(m 211), 7.65 (d, 2H), 8.08 (d, 111), 8.77 (d, 1H),
9.92 (brs, 1H). -96---' (S)=NCH(OH)-1.21 (d, 3H), 1.48
(d 6H), 2.78 (s, 3H), 3.15 (b s, 4H),468 3.74 (b s,
103446 (q, 111), 5.27 (septuplet, 11-1), 7. 90 (5
), 7.50 (b d, 213), 8.09 (d, 11-1), 8.72 (d,
*ﬁmﬂﬂ@mmmmm&“mmmﬂmm&iﬁmﬁm -3~
97Bt1-11t1.02 (t, 31-1), 1.47 (d, 6H), 1.55 (m
2482 1.75 (m 111), 2.59 (s, 31, 3.15 (m

4H)1“he &lé&nﬁﬂ&hﬁds Hidp 1rc1, Tﬁﬂm{r@ thd fih ccd?n:&fi’]%}.&ﬂl 1e1:hl)uqm 28[8
eptupl e I
{Inptergzm-ﬂH)’_?angmgbﬁ(glsog@yL “medyi (IH( rrgtﬁbz PSy-}@'ﬁ i@:@pm;]r}mn)ldme

g ey G AL S amivily o g yhine Digiitied by
chrora8@raphy od Bllica dol26ing QdcOIHDCM (527 (et iupkde a solid ) 70 me. Mfz
1968:80 (s, 1H, 6.92 (d, 211), 7.40 (d, 2H), 7.57 (d,
“111), 8.23 (d, 111) WD 2005/175461 (.. PCTlc
820051000303 | : R R ' for mNVMR (CDC13) z"F NAI R x 99
li-PrH RO.83 (d, 3H), 1,10 (d, 3H), 1.47 (d,
J@Bﬂ.ﬂs_l,ﬁl47 82496 1.55 (m 1 H) 1.87 (septuplet, 11-1),

[ SHII . SO RIATI Iﬁﬂtﬁdamlsa
i) :5ﬂﬁmﬁws~mﬂm@qmmm 6.80 (s, | H. 6.91 (d, 2H),
%— g[gl—{E-ZAc:e?a‘xyang)pSpcrazmaI’IL%JI]amIn%ﬁ-L&Pl-1so;!r_r|)op}fi-2-n1c1h}'f-1H-
imidazol-5-yD)-5-fluoropyrintdine {Example 103) was deprotected by the procedure of

Example 22. The reaction mixture was evaporated under reduced pressire. The residue was
dissolved in DCM (15 mi), washed with water(10mi} and brine {10m}), dried and evaporaled.
The residue was triturated with ether and re-cvaporated to give the title compound as a solid
1324 mg. This was converted to the hydrochloride salt from EtOH by the addition of IM ether
{ HCL After evaporation and trituration with ether 2 solid was obtained. NMR: 1.46 {d, 6H},
2.78 {5, 3H), 3.14 (b s, 4H), 3.58 (b 5, 2H), 3.68 (b 5, 2H), 4.13 {5, 2H}, 5.26 (septuplet, TH),
7.10 (b s, 2H), 7.50 {d, 2H), 8.08 {d, 11). 8.72 (d, 1H), 5.68 (b s, 1H); m/z 454

Lxample 05
2-{4-[4-{ Acetylipiperazin-1-yllanilino}-4-{1-cvclobutyl-2-meihyl-1 H-imidazol-5-y[)-5-

fnoropyrintidineg

The title compound was prepared from {27)-1-{1-cyclobutyl-2-methyl-1 H-imidazol-3-
yh-3-{dimethylamino)-2-Aneroprop-2-co-1 -onc (Method 16; 1.406g} and N-[4-(4-
acetylpiperazin-1-y)phenyl] guanidine bicarbonate salt (Method 2, 2.71g) by the procedure of
Example 18 o yield a white solid (2.21g, 88%0) NMR: 1.61-1.72 {m, 2H), 2.06 (3, 3H), 2.30-
2.43 {m, 4H), 2.75 (s, 3ED), 3.27-3.39 {m, 4H), 3.77-3.85 (m, 4k, 5.22 {quintet, 1), 7.42-
7.4% (m, 2H), 7.6%9 {d, ZH), 8.09 (4, 1H), 8.74 (d, 1H), 9.97 (brs, 1H); m'z 450.




W }l%lgﬂ:?ﬂ

100El 14S1. 02 (t, 311), 1.47 (d, 6H), 1.55 (m

3.88 (m IH),
6.80 (s, 1H),

1 H), 8.23 (d,
Exafl }'Ie)mﬁZ 59 (s,

2-J4-

. 80 (m
BIR H

4.36 (m 11-1), 5.54 (septupl et 1H),

6.92 (d, 211)71-7.40 (d, 21-1), 7.57 (d,

| H 701MeMeSl1.42 (d, 311), 1.47 (d,

47 82482 1.75 (m 111) 2.' 59 (S 3H) Pg”%%l&mﬂﬂﬂji}.!
58 (brs, 211), 3.69 (d, iH), 3.80 111y,

3H), - 147.93482 3.15 (in, 411), 3,38 (s,

411) ) 4. 20 (q,; 1H), 5.54 (se tupl et

hyi-THdmidagol- 5a M}frjmldme

d1 h%xii;é coﬁpﬁ?&t 595 E%E%mﬁ%? Lt 4%2!3%@?%@?33? ll_uyl]’gg'thf'f&}} 41

cycldbu&ﬂ 2sefpil piréinidatdid)-yi-2-th@rdpgrim3didg (Ex3mpd 1067 1,896y the

5 pr&cqqlbrc o

ZH},(.H‘)S»-E A5 ?a":

sy o gl « s il sgre PO AR @iy Tb-1.78

Argh, 2%?')@ 3?1 %3(3199

Chromat o

chromat ography eluting with 5% MCOH in Et OAc WO

20051075461 PC r/ G,

Exafhpled- 111‘2-14}@ et oxaccj

10

I pcraxi n- ~y|Ian|I|n

i mt Bakdewing Gpmpogads s

ljiﬂ?'her

gﬁ/')amﬂz 30304, {mllli\}?) 5.38.(4dntet,
0
1105, BCN (Bt KH&@G £314,)21 oT ‘ﬂﬁ I{doﬁHZ TG(SrEéDUﬁdE E%d.iﬁhﬂ

t3 200S1000303 -70 103 Exanple 2-

u%s? E%?fﬁ‘iugh&ﬁé*fq@ﬁ gy E@%ﬂ!'ﬁ%%ﬂﬁ%ﬂm

apprﬂﬁ?at@é&@ﬁﬁ@? LA EsRG 408 R AEREUE- €1 -Sfcidh @M L Bl IR Rdazol-5-
vh- f( ﬁu{pemazmdm{ljxﬂ)ralﬂﬂ 1@GpoThesislated opbaspy e dirseligd inlBOAm(3mD)

thh( %(%gﬁlbt i :é’l fcgdlé?%oggge\‘% dé‘g%ﬂgltel%ég\s\g'g@liﬁ; n%?}]}]chlande in ether

saluﬂbﬂ({ltﬂq&n\aﬁ:&t}ﬁ’kﬂalaﬁﬂﬁeld'ubiythﬁ ahilonahaisdpitide @ﬁltﬁvdﬂ: tawugek with

£5 cthcmhfn ga%d a&@)d@éafﬁﬂrz@m 04

3:97 to 6:94) to give a solid 170 ny.

Ex

NMR (300MHz, CDCl)

m'z

107

3.36 (m, 45D, 3.70-3.85 (m, 4H), 4.15 {5, 2H}, 5.22
{quintct, 1H), 7.42 {m, 2H, 7.68 {d, 2H}, 8.05 {s, I1H),
8.74 (1H, s}, 9.95 {brs, 1H}.

1.61-1.72 (m, 20D, 2.31-2.44 (m, 4H), 2.75 (s, 3H), 3.28-

460

103

(S-MeCH(OH)

1.22 {4, 3H), 1.63-1.72 (m, 2H), 2.30-2.43 (m, 4H), 2.75
(s, 3F), 3.30-3 38 (m, 4E), 3.80-3.96 (m, 4H), 4.46 (g,
1H), 5.22 {quintet, 1H), 7.39-7.47 (m, 2H), 7.68 (d, 2H),
8.08 (d, 11), 8.74 (d, [H), 9.55 (brs, 1H).

480
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2-:"4- 2-Hvdroxvacety

pinerazin-1-vflanilino}-4-(1-isopznpvl-2-met Ayl -LEf -
WOREEIGHEE- yl)-5-fluom +rinidine hydrochlori dE%{J”{’B%HS}HmJM

2-{4-[4-(2-Acet oxyacetyl ) pi perazin-I-yljaniline)

-4-(1-isopropyl -2-nmethyl -

i m dazol -5-yl)-5-fl noropyrimdi ne (Exanpl e 103) was

: Wﬁanpie 227 THE F
Ex & 0 {: under reduced miz

ction m xt

=

109 r{ﬁﬁﬁﬁt@l(ﬂ?ﬂe rlesz uen %3-Ursgply dz 3002 DOk o? 480
ed with wat er and brine 3 dr| e and
gvapor at ed. H&-}Qﬁa D82 t‘HihﬁLﬁﬂai Sohidih: bR and

ted it
rg4e\£po[rﬁlg ﬁ{ g%%ﬁ@‘{aﬁ‘d& % ?h?'goﬂp}g@ Hﬁorl d@osa "t

AV T ﬂ%ﬁwé-m e
(b s 41). 3, 5s<m}53 332480 (2489 U 55 (g, 4108 (o

211), 5.26
H)? 8.08 (g,se|m»528(qgnt@@1ﬂ} I*’l‘ﬁ;@m%ﬁ %?D{d %{)
| £0d-00 18, 75 alfraf 696 k) Rhyper azin- |

D_

z 454. Exanp
-yl'l ani lino
I-4-(1I-cvclobutyl-2-nethyl-1H1mdazol-5-yl]-5- 25
fluoropyrimdinc The title conmpound was prepared from
ExampR 111 (1- cycl obut yl - 2- et hyl - | H-i mi dazol - 5-

2{4}’{@6@'{}3‘% ] itlixq}(ﬂ'xﬁﬁ-Fﬁﬁrb@ﬂﬂ-fﬁgﬂﬁpTﬁﬁﬁﬁfaﬁ&isl-ﬂﬂﬂ%nﬁﬁfﬁ& hod
g;;{ylsp etz ] amiha)y-)iphanyiyl Guachyll B ibideal Honprep-2-aht -one

(Mearh oW TSR 4 meh 3 PmaGapd Nir B GRS giipicine
bma%sﬁa galp%é‘rﬁmd Bhomg Dgé?nrﬁ& % Lﬂ%eﬁg]acéh%de ?411?@ W@& heated for 20

39 (m "414), 3.77-3
mun%tmt R081C inja mw;owawezﬂzhc rvacmgn (zmctu@]p qsyvapprz@gi 1(:@131‘ I@iﬂ{)cd

presi b e EUELT Ptnub o o kiheofpckPthos o

8:923 tol div¢ fhicpitic agipouldyd e mithiatiof with @ther;ymh et 25 0rR INMR 1.42

(&, EBrab i 08 gD okt P Y A Bebtabfee, B0 91 & B, 697

111),2? imgLflﬂf, a}q%t@tlz)ml 2L 'efm;,larml (b, and)| ipoizh: 4- (1-
utyl - 2-net Ryl = 1K i nmi’dazol - 5-YI ) -5-f1 uor opyri m di
ne (Exanmpl e 105; 1.89g) by the 5 procedure of Exanple

EWZOt ield a yellow solid (1.538g, 90% .NWVR (CDC];):
——'P-[M 78 (m 2H), 235245(m4|—|) 259(s 3|—|)

11, 1), 6.93 (s, 1H), 6.95 (d, 211), 7.42 (d, 2H).
hxd_rﬂiﬁhlg.uéﬁ, 1 H, 822 (d, 1H; mz 408. Exanples 107-110

10 g}r €3- Fﬁ]%ﬂﬂiﬁ‘ldﬁﬂn&oﬂ?ﬂ&ﬁﬁm Wel 1 PHQ%&%Q Ly oro-prop-2-en-

e of "Exanpl e 38 Uusi ng appropriate acid
-mwﬁﬂctlmd 15; 250mg 1. llmmﬂl} and N-[4~ (murpholmn}piwn}ri]guamdme bicarbonate

salt %hiihil #&ﬁ? azlsjhmmé{i naf me hdg}etﬁangllﬁcﬁ\ﬁ% %erétthtechn”%b Wihtes at

200°C in a microwave. The reaction mixture was evaporated under reduced pressure and the

residue purified by chromatograpby on neutral alumina (activityll) witk MeOH : DCM :
EtDAc{1:79.5:19.5) to pive the titie compound, after trituration with ether, as a solid 230mg
54%%, This was converted to the hydrochloride salt from MeCH with 1M ether/HCL
Trituration with ether and evaporation gave the title compound as a sobd. NMR 119 (t, 3H),
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yI ) 5-fluoropyrimdine (Exanple 106). The isol ated

bases were dissolved in Et OAc (3ml)
“Oa{&fﬁfﬂf" %h of a few drops of WON to aid dissol h{]T%’E‘%”HH“””{”

1. OM hydrogen chloride in ether solution (1
equi val ent) was added, and-ghe resultant hydrochl oride
salts were triturated wwth 15 ether then filtered and

1
270§ 485310 K8 %2%5@“%@@99%‘%&2 S A RIS 0
2H), 3.4284,065, 82061, ( Hi,3.6811) | BSOS 185 162383 411) , 4. 15 (s,
214), 5.22 (quintet, 114), 7.42 (m 2H 7.68 (d, 211),
8.09 (s, 1H), 8.74 (1H, s), 9.95 (brs, 1x1).
mm;,%(@ McCH(OH) -1.22 (d, 3H), 1.63-1.72 (m 21i.),

43 (ni, 4H) 275480(3 3H), 330338(m
Z-[4- ﬂ[ﬂnmhqhmmhm_ﬁt@ﬂgm_wu ;di’nxm@gm -§-v3p5-flyoiopydpiding

ORCHIRGEN GO e L

endaﬂﬁﬂ {H&hﬂ'& Gt 02000 3 Mngnd] 2jB¥-18-(rimxisbii ANHmanidine bicarbopate

salt {%ﬁioﬂ 4; 3t g%gg(}a 1 ’\ﬁ?hnc'j( r%_gm L c%éa%lgil (Sgﬂ)l\%{i%eat@ ébZénlé;gl]tcs at

15{}“@%6114*@ mmﬁte@ Qr 133«{}9@ i 5 fhicriAve. ’ﬁhtﬂl@a{(tﬁm n%‘iﬂurc éa@apnrated under
urntet, 1H), 39-7.47 (m 2l .08

rcdm; DEBE)re a@i tha re(s@]u‘*|ppag1ﬁetgb39®rqmﬁtggrapm}f gn s1l1ca gcl with

M@-ﬂ%ﬁi&é’d@é&&%ﬁ%@ Jé fl{sy ‘“ﬁoﬁ th@g?i%&gﬁ@ﬁ FQ cﬁ@ll)sﬂmg 45%.

ThisJvaf Dardelbd (urﬂle ;}c}ﬂnrikﬁ séB fro@)icOd vt I eihet/HC]. Tritkoition with

ethcq@ﬁ%x{;bo?ac%@n ggve( lﬁp ggle i('q;pc)?ucég %ﬁﬁ Féi%%&ﬁ% 8[97&&? \f7‘l8 F% ISH%, 27’% (s,

3H},|3QT9f(hQH) @#39@'41 2)”9'3{3 (seFtuEh:t 1H), 594@1 2H},T43 (, 1113 7.88 (d, 1LY,
....... Himdaro | c
8. ﬁﬂ% IZCE)1H3-1’(1®3H%t hyI am no) -1-(1-isopropyl - 2 met hyI
i m dazol -5-yl)prnp-2-en-i -one 5 (Method 24 of V\D
031D76436); (I 10w 0.5nmmol) and
xaﬂbﬁrggmor phoI i no) phenyl ] guam di ne bi carbonate salt
7

g {ha_/l acg%aﬁu de g4ml)

Th?ht‘f deﬁn‘ﬂmﬁﬂ %’Eéjﬁr%p&‘i@@fr@ﬁ@:@}tﬁflegycm%ﬂ Efzﬁéiﬁﬂel‘?f-lmldaml 5-

pressure and the residue purif by chronmat ogr aphy on
y-Ssidihethy lyminoyire 2 \oH -OENveshod 36‘ qf (WD 03/076435; 233mg) and N-(4-
niorpholin-4-ylphenylignanidine (Method 4, 403me) by the procedure of Example 111 to
vield a white solid (228mg, 61%). WMR: 1,59-1.72 (m, 2H}, 2.32-2.44 (m, 4H), 2.75 (s, 3H)},
3.21-3.28 (m, 4H), 3.84-3.92 (m, 411). 5.40 {quintet, 1H), 7.00 (4, 1H}, 7.24-7.32 {m, 2H),

7.66 (d, 2H), 8.11 (s, 1H), 8.57 (d, LH), 9.77 (brs, 11} m/z 391.

Example 115

clobutyl-2-methyl-1 Himidazol-5-v!1}-5-fluorepyrimidine

The title compound was prepared from (22)-1-{1-cyclobutyl-2-methyl-1A-imidazol->-
yii-3-{dimcthylamino}-2-fluoreprop-2-cn-I-one {Method 16; 234mg) and N-{4-morpholin-4-
yiphenyhguanidine (Method 4; 410mg) by the procedure of Example 111 to yield a white
solid (288me, 76%). NMR: 1.61-1.72 (i, 2H), 2.29-2.45 (m, 45, 2.75 (s, 3H), 3.26-3.34 (m,
4H), 3.90-3.97 (m, 4H), 5.22 (quintet, 1H), 7.38-7.45 (m, 2H), 7.68 (d, 2H), 8.08 (d, 1H), 8.73
(¢, TH), 9.95 {brs, 1H}; m/z 409




1l

13

8:92) to give the title conmpound, after trituration
oWt el-her, as a solid 90ng 50% RWVR 1.42 10pf4. B
“”%"&gn‘(‘g? 311). 3.06 (t, 4H), 3.75 (t, 4H), 5 71 ooo=oehses
(septuplet, 11-1), 6.91 (d, 211), 6.97 (d, IH, 7.40
(s, IH), 7.48 (d, 214), 8.-34s, 11-1), 9.18 (s, 1H);
mz 379. Exanple 112
Exadpjedia6Mor phol i no) ani | i nol - 4-(1-et hyl - 2-met hyl - 119
im daznl -.5-y1}-5- }uorg}gi\l/iiii“srli di n% i 5 hhydh[ O-(I:It}l-ignriéaggliﬁu .
5-flubkdnihigaERd - 5-y1) - 2-fl uoro- prop-2-en- |1-one (Method 15;
g I. T1mmol ) and N-[4-(norpholino)phenyl ] guani di ne
bi sarelytipepZigaH din(eytango)42-10ewwg -( -Bamnmtl2-methyl-15-imidazol-
)%8%%-'@8’%% PeRk.q ¢4 2 ﬁ.W‘r?{g;g;ti)ragﬁtﬂf-r{j:gz{at‘l?ﬁggg’\%é@r{'z‘iﬁa St

q-v]
- N a mcrowave. e'Treé

mettepof phedidindscarbaditcell (Wehsd 0F . 200 6hemdl if eShaliB velhanol
urified by chromatography on neutral alum na
( m"fgh‘&’i'ﬁ Rt sengp i e e %E:RREF‘IWEP@‘KF &¥ag gvapgrabpdpgdegyeduced
. ra i .
prosiuft H0%E: IRRL bt S-S b iy B shilch BB DROM, DEMEOAC
{1:49. lrd¥ Ryl i Gé b)Y toevesiaotid fahonivp@ied ierther ik fattien wHCHMeOII:

DC%E%%{??&J%@ %ﬁér&ﬁﬁ%ﬂqgkm%ﬂ%th%\é %E)(f év%tg%q?lgmg%ytﬁc go'?wgcn%, Itktm! fitle
com@quaf Wl bBiad6 ks 4 cisp Th4at i‘-@l{@{ﬁds'd{ﬁd—{ﬁﬁ{ﬁ%@en %\i%nﬁ 171;@5 Sg‘gf
excnangapl es) , .

311),.3.12 (b 411),. 3.60 (b
(1.9%% ?%%hf\ﬂ\dﬂ_(%@ﬂ%ﬂ;} 124131{)@ 6H), @g}(s ((583;{,), 2.9648, 35), 245 (@ 3H, under

DME0 B 2 5 g B AR i 0, SOP 1 D . 735
(d, 110, %8pldd, V1829 kbt ihi) 0.28 8, 1) FEASMRIA00MI1z) -149.40 (1, 1F); m/z
452 Y7 S-f[uoropyrimcline
“7(2E) - 3- (D et hyl am no) - 2-fluoro-|-(1-isopropyl-2-{neth

yl -1Tli mi dazol -5-yl ) prop-2- en-l1-one (Method 14; 240ny

| ,)rm.ol) and i'-[4-(norpholino)phcnyl]guanidi ne
Exa 3dddte salt (Method 4; 367ng |.3ninol) in

2- . ¢ 4 '

108 PR Ao P By AREbE ok e R Fom
{22)3eidondtolaminet-Grfbovwe b-{ bisapopet 2 thethyte H-miizoleduydpdp-2-en-1-one

r ur nd the residye purified by chromatography on

(Melipd 1 “gé‘% SHPIIRTREETBBR : Bt OAc (4° 48:48 to 10: 45: 45)

to give the title conpound as a solid 180 45% This

was converted to the hydrochloride salt frigm MO -1

with 1M ether/13Cl. Trituration w th-"ether~and

evaporation gave the title conpoundias § solid. NWR

(373K): 1. 48 (d, 27 (s, N.3,89 (t, 411),

3.78 (t, 411),15.30((sept upl 3), 6.94 (d, 2H),

7.43 (d, 2H), %.88 13 8,602 (d, 11-1); mz
204N( Moriphol ™ no)&ni | i

397. Exanp 14
not - 4- (1- cycl aputivl - 2-nethyl - | Itim dazol -5
-yl)vyrimi di ndN

Ex [ R | NMR (400Mx) M/Z SM

117 [ C1 | 1.43 (d, 6H), 2.05 (s, 3H), 2.51 (s, 31, under DMSC signal), | 472- | Method
2.89 (dt, 4H), 3.59 (m, 45), 5.37 (septet, 1H), 7.12 (4, 1H), |474 |32

7.36 (d, 1H), 7.53 (dd, 1H), 7.77 (d, 1H), 8.55 (4, 1H), 9.54
(s, 1H);, "°F NMR (400MHz) -148.33 (1, IF)




The title conpound was prepared from
1-cycl obutyl - 2-met hyl - 111- 1i m dazol
“ﬂx(?l‘“j‘”é 't(&ll net hyl am no) prop- 2-en- 1 -one ( Met hodii%:?’%g\‘m Aros0s
031076435; 233ng) and AT (4-
rnor phol i n-4-yl phenyl ) gnaniff ne (Method 4, 405ng) by
the procedure of Exanple 111 to vyield a white solid

(228 , . — 59t F2 223272744 <
Ex 4% jgi“}gal@”:“ﬁ 1), 3.21.3. 28 (m 414). 3. 84i¥Zgp| M

18 (g 43 e, %}éoz L4, @H}% ;S?'{E")}H (83 TOS0 Mphal}, /.| 246 7. BRiathod
. (im ;3 (s, IH, 8.57 (c; 1H)
77 @k%lédt ilil,ii)frﬂ {m 403512 @@lEExHﬂpTQb tg B), 33

| | tihyl - 1|F
im d zoI r@@ 11?095?{? ‘iu:%l?g]ﬁ%@n&o}%* 9#{‘1%%3(%{ f%réegec o%‘pound
(SABNELF NMRIT400 MHz) -148.47 (1, 1F)

r\r\r\ f 1| 2 ot hvl 111 i m.da=zal =

—r\;co
N
IN

' Chyg 3‘@@@1"%%?9;% QGM 5@&%5&%#‘86‘ 19 1G4S A b ﬁﬂéﬁ’(ﬁv@gﬂb‘ﬁ%}

’ Ch%‘?%gﬂ ﬁ%gﬂg’)w@pgmﬁﬁ(% e prgmﬁu‘%gj %?fl Exa le'?Ej}'g’l -%hfg}e

yield a white solld(288rrg 7699 . NWR 161172(|n

211), 2.29-2.45 (m _411), 2.75 (s, 31-1), 3.26-3.34
——Eﬂﬂ-—‘w 1), 3.90-3,97 (m 4H), 5.22 (quintet, 1H),

5 214 B8kck ﬂﬂ?mZHFHE ?ucﬁﬁla&@lmXH)n @mafﬂ&vﬂ,qlms;lﬂvmm iBiddal-5-v])
% .95 (brs, IH); nmiz 409. WO 2005. 107546 1
PYIPIEING/G BZI}I 15(|}003n3 -74 Exanple 116 2 i4-14 fAcel

ﬁg{ ﬁh? &I?% dun}i J:wé§ p]é%&gg@ﬁ“ug 918 kadketd Tdn%ﬂ%r 9?1343 n&oﬁﬁtz

aoI yrimdl ne sol ut1 on
metinfi- (FBﬁialﬁai(ndj—ﬁif;é]pl'qpl -2-en-1-one {Mcthud 24 of WO 03/076436; 331.8p, 1. 3mmol)

onc 3E e Shion | b n PR g B e olene iRoa 3

10 758Nnigd2 C4maeetny th ﬁ@&:ﬂ@iﬂbﬂ]&xﬁbﬁbtl mttlh:erMeﬂ)ﬂ:&tum was gvaporated

guani di ne bi carbonate salt hod 31, 3.

under 15 Gipre Piesiuse FuhiBe Fsidpe P‘ﬁ“arﬁéll by chragAtetinky ﬂﬁéﬁtcé & HdeMeOH:
T 0
Igl‘r?kféi[]g:rk&r'Eeggcj e %rlgsdsgﬁlrsz ?(g%élé ?Ebimr{gg?J%fﬁ%’ pu ?ngiggl%g SHD.
2. ﬂi{rsr BiptAagrsa ﬁﬁm ibﬂiﬂ {SJ FH)C 4.7g ¢dt, ML), B.SMEGHIT f G Ep@ad H), 6.97 (d,

1) 90T Tt D a6 hor BaPldel RS (€ ) B s

15 434to 10: 90). After trlturatlon wi th ether and
evaporation of the solvent, the title conmpound was
obt a| ned as a crisp foamwhich was dried in vac oven
Bxd hfiat 50C (1.91g, 66%. NWR (4001 M Hz) 1.40
.05 (s, 3H), 2.26 (s, 3H), 2.55 (s, 3I-1,
undehe fol[[ﬁ\ﬁ@ sorgaski)ls wre prephottd usig Hk) pro@Jdmg of Epcanifﬁi)l 19 from

(Eq-aj(&lp}eﬂﬁygrr%%ﬂhé% I(Efagmli)_%%-t’(ne@} L[g}f-)(n@’adaiéﬁs’-&gj_r%%&.(%: I_Tﬁ) (?/[Ethﬂd
26 24 JOFOAINRsLADAM &b ahprodAfe 4haridine | F); mz 15 452.

O

(\N

N
e
‘{;]/QN\/;[\N/O:R
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Exanpl e 1177418 The fol |l owm ng conpounds were prepared

y e procedure of Exanple 116 from TG B2B0S
WO %Eg\gutr[‘d et hol i uo) - 2. F1mor o- | PCTIGBO0SA303

-(1-isopropyl-2-nethyl-1 Him dazol-5-yl)prop-2-en-

i-one 20 (Method 14) and -t#e appropri ate guani di ne,

EXRNVR (400ML3' z) M z8M 117C 1. 43 (d, 6H), 2.05 (s,

Fx \Szg’ \Ai_?]@gﬁgg;#l under DVBO st gnal ), 472-VET h)g,l{;é. 8@\&

5.37 (septet, |H, 7.1 )
120 1kl |4 4433, GH30.06ds, 311&1)2.5{17{553-14@*:@[50;,1219& (af] 4FF, (d454-H)Mcthod

3. d, | 9. 54 , AH): 1 9FENIVR( 40 -148
b o Rk ratet LS 0ph 18 DOR AR g @%ﬁ“ﬁl
X, OPBFEADI S 5L o Gt D

311) SO si gnal ), 456Me 1od 2192, ...

Tl w

121 (| [4HE)(d, @158.001y. 338 2. 54T 3EP082.93 {d), AH), ooama, Metbod

> 5%1%@ 6135 sy 1 2ol 7 g ks s, GF

t, E&z 'y Chapreat Qg rragatiygd, Wi rB39clfH,945 1}
e Out l)—Jt mP‘?’g? o Eq 5 Ir}a_ m( 45: }ZR\ (SARQ R

'The gwlpmuﬁ r@winschitrtigr ak;;nymwgtaphm@ﬁmgﬁm with acemmtnle %

O R B, 120 10

Paigeny epyd.- 2- nect hyl _i fl ~sm dazol -5-y1] nyrimdine The
title conpound was prepared from (2
F.)-3- (dlnethylan1no) 1-(1-isopropyl -
ExafiBigweh- | Fl -i m dazol - 5-yl ) prop-2-en-i-one (Method 24 of
076436; 331.8¢g, 1. 5nnn0|) and
214 P Ipdratia- lagld-yleivianilin] 4 C: ridagakafryDisne

i bi carbonate salt (Met hod 31; 10 7583rrg, 2 25mmol ) by
UOIORA dure of Exanple 116. The reaction nixture was
evapal @l(gﬁdety 9@&zmadﬂgeﬂcmpﬁﬁ&uﬁ}emn@h Ffm@y‘f B&icd:l;lferlHn

e

urifi by chromat ogr ?/on silica g
C

e D RS 3o 1004 S PPN RS g hosted o
mup%ﬁ%@ol?ﬂﬂ%&f%%% (d%ﬁ%hx(:ﬁjoc%ﬁ%r% 181|(41%291§91§°‘@ fﬂgiﬁ‘lﬁmm“s The

solvditwas Svdo(aabineiey rellided péisOite fogive § Hpidué wgg:h(xum pmll_i_lpned

votsf bGPk, vt by sef Sy bl Pabhe et sdous ayer

was extracted with DCM twice. The organics were combined, washed with brine, dried and

cvaporation of solvent to give the title compound as a crisp foam which was dried in vac oven
overnight at 50°C. (1.53g, 899) NMR (400 MHz} 1.39 {d, 6H}, 2.23 (s, 3H), 2.51 {5, 311,
uunder DMSO signal), 2,72 (m, 4H), 2.85 (m, 41), 3.29 {5, 1H under HzO signal}, 5.42 {scpict,
1H}, 6.95 (d, 111}, 7.30 {d, 1M}, 7.35 (d, 1H), 7.40 {dd, 1), .48 (d, 1H), .24 (s, LH}; PF
NAME (4000 HZ) -149.59 {1, 1F); m/z 410,

Example 123
2-[4-(Piperazin-1-y1)3-fluoroaniline]-4-(1 -isopropyl-2-methyl- L H-imidazol -5-y1}-5-

fluoropyrimidine

The compound was prepared from 2-{4-[4-(acety!)piperazin-1-y1]3-flucroaniling -4~
(1-isopropyl-2-methyl-1H-imidazol-5-yl}-5-Auoropyrimidine (Example 118, 455mg, 1mmol)
by the procedure of Example 122, The title compound was obtained as a crisp foam which
was difed in vac oven ovemight at 50°C (337 8mg, 82%), WMR (400 MHz) 1.41 {d, 6H), 2.23
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The foll owm ng conpounds were prepared using the
procedure of Exanple 119 from
““(@Eﬁ'”%‘r’wl met hylani no) - | - (1-i sopr opyl - 2- met h§F PEETYSPases
dazol -5-yl ) prop-2-en-1-one (Method 20 24 of WO
031076436) and the approprjste guanidine. 0 WO
2{nb1117S461 -76 PC TIC 112 343 5/ 080303 EXRNM (

zS
(s, g LRI RRN RIS dstn o £ %0, S8 u@%@ sBD, 5.43
ceptLED 5 B2 (95,29 GaLE), T2, (), 753448, THL B 0 11119.50 .
7, 57 (dd, i H), 7.81 (d, 1 H),
g’ F4bW{1H(4GPW23914§§“((§1 JHL i4%1F1 45 (d, 61-1), 2.04
(s. 31-1), 2.57 (s, 3H+DVBO), 2.93 (dt, 411), 438Met hod
3.59 (m 4H), 5.68 (septet. 1H), 7.00 (t, 213), 7.05
Example 4), 7,3333 (dd, |H), 7.42 (s, 1H), 7.64 (dd,

g {4%@%#% S}é:ﬁ?ﬂ#ﬁw&ﬂi&%ﬁ }Q%Béa%n(‘ ﬁg‘ *%iﬁcnagg}mn% {&%gg?%%gﬁlmcthﬁ—

114- madmlagucmﬂwmmamdin% NH .j/ HO (25 75 to 70: 30)

475 52/a). 2 (413
|(:>| A solulion of 2- E‘l (plpﬂra?m ~1- }r1)3 methyl/?uhno] 4{1-1s ngpmpy]I% ml::th}rl 151

im:c@%{ﬁzﬁvﬂék =i E@}Hﬁ'ﬁhb{é @}wnbmlzz%dnlmgsqrmm) R-1idichdd |

axnl | uoro zrl m di ne

(129 Znf, 4-400met )y FOBFEOL220 5ng, L44ameR ard/ PHREA (Gaehl, 1.44mmel) in
DMF R s @ g e 'oeé; Rk %(h% &dgion of BRAG PSPl 44mgl in
portfons.| TRk tareass thid ﬂrrgid *:amdl:#bgatuﬁpﬁmtﬂre fa€3.§ hm[re Off@solution was
(20m 020 (5mL) and 33% hydr oric
cnn@e@fﬁ%)rﬁ' MG é 1o repiue Wat %ﬁ'ﬁﬂqﬁ)g@ﬂ*@wbﬁﬁé? % ‘uﬁéfef sat,
sodinf ek ﬁ&iéfee thOoghig e@trzfc@ﬁ"agﬂ%h\%@ WeR WARS (3 times), brine,
partitione bet ween "wat er and DCM basified wth sat.

drics anld comctrnydtedgEma edumm@@madmbmaqdéﬂ fiEm) e pddegid pelict of

KO Aah B GReht i R of e S Sy RTP AR e SR QR incd oo

cvaﬁd?atg:ln\ﬁ;@astphﬁﬁéd by €hreRBPOUAPRY & siHcaCel aephm DTG i : &m:. 5 95} to
dried in " no oven 15 over ni 1%ht at 50

yicld goitigpmpaunoalie rifgpgfion i 3511'(C§ 35 §j5p Ciui gg"gii ng dng&% vac oven
ovmtﬁ'fﬁ? Ly %%gdg?gﬂ ?%%) %1%2 Jom\qﬁmt 37%}{?5 26 @, 3@% Lo (dlan? 2,28

11-1
(s, 0, 248 () IH7wmgier Dmsmﬂ@ai} 2335m( @HL 14&)5 {m74ﬂn4(4adm, EH} 5.38

et uhsg o8 1635 b 27040 3. Wik a0 LA P

(400MHz) -149.33 (1, 1F); m/z 482,

Examples 125-1218

The following compounds were prepared by the procedure of Example 124 using the

appropriate acid and pyrimidine.

[

F N\)
\( =" N [I
k{jjl:l;km R

0




2. 4s, P

AL R |

WO E’:ﬂ

™m dazol -

was prepared from
2-{4-[4-(acety|)piperazinabgyI]S-fIuoroanilino}-4-
(;-isopropyl-

-met hyl - 1H i m dazol -

-vl]3-fluoroanilina]-4-[1-isopror~y
5-y1) 5- fhsorogyrimdine The cgﬁgéﬁﬁ

@ﬁmmuus

5-yl)-5-fl uoropyrim

anpte™

Pﬂe
b7 Exanpl e 122.

R

onpound was _obt ai ne

T} 25 DY TNe Pr PLaAurhy
as_la.

(

S,

ChicS ) (ihem whi ¢
50C
D 200: +I } 75361

(337.8ny, 8

31-1, under

H under 1120 sj gna
111),
8.53
+148.
2$. E2- Hvdr oxypr
mpth\l:milinn\-

7-29 (dd,
(d, 1I-1),
60 (t, IF)

20 NM R.. (400 :
Nembob b ot 357 (8, 4y

Ghoyy R et benfilen, 5,
458 (d, THRO. I, 21,1938 (@d5ETK dd,

Saffe S Skl
o{fm{}@my{z} Rispen @zlm} 1 yl 13

[1- saazopy] = 2-et-h-t]

4 2- 4-

ht w@i dH,ad7i(n 3\}1392 OESV gnmvmder g j;mat
6H, 2

P9 (S|,
96 (t,

MR (400ML1z)

Exanmple

3

2.50

126

1F1i niaes! - 5.

2 2-[4-(pi perazint

~— = e

{met
Exanpl e 122; 4
129.
DI PEA (0. 24l

C
n

yl-1Fl -

7ng,

flol | oned by
portions. T

enpegrature for

i n

R R 7 D 5S04 9

1% (¢, BHOr26% (o S Perich OMSG o] ut | 6

%gﬂa?ﬁgﬁﬁ%?ﬁgﬁ?%ég epyri'im di ne

DMeGregh), A5POHMmul), 543 (sbpiet 1d),aci

&ﬁdm} 835Qd, 1%@/3@516 %3 Q1R Stk 4
he mixture was then stirred at @
3 48.4h dud E) The sol uti on was

¢ﬁﬂ4ljsopropy

A7 of
1A

d 10

Dl ) ahd

fed tb

L4r nnpl )
Anbi ent

Examplgw

127

e
= 5T

rcent
var tift'toned bet
ydr d
Mt h
oncentrated. T
5rnl|) was added
ed at anbi ént
bt aitned on ev
hr onat ogr aphy

: 95)

tirr

4 | H
atcu 111

water (3t

to vyield

gﬁacﬂgm;onanmsﬂ hlgnﬂ}f,ganm;m em raEst{maE },na

an kDl Vi 23 OQ e R

| 150k 00, Be stoneruib 6 880D,
?"rs@&‘d '1191? 713 {dKﬁ‘Iﬁ @Q@ (ww Xt L

terpef'at’ure
A pdtad. bk, %&%{Splﬂﬂ], |FeTl%E\’1lB~y

BB i e B

m

486 | Example

hed {123

MeQq |
re was
resi due

99 to
rati en

118

ij/\l—\.h/\l—\0<(ﬂﬁﬁfn/\n

S,

13),
s,

It h

1- 1)},

xanpl es 125-1.
repa[red by the mmﬁwm@in@mhmi%mﬁl ng

ppropri.at.e aci

3H, under

7.35 (m
111); i9F N

atPamieas disiglg.u M. gh(smm :ﬂfdb.enmsm vac c
vermlght at 50C

.27 {(d, 3H), 1.

a5 ”gt@m;@r} 313 AT 60 By -

4.47 (m 2&954'

H} 34§fs @m HiT)'ﬁ ﬂ(}?'(i 65
Hif}, mwﬂd(ﬂﬂ;?'lﬂlda 181},405{3((@'71 | |'|)

S T, A% JEnl MR

and pyrin din

it he
i

vida | Example
313K

2.48 ka3

(m

0(d,

, 8.80

miz 482.
war e

' Bxira acid (9mg) and EDAC {’?Smg} ‘added and Reactmn titme = 4.5h, (365mg, 63%)

? Extra acid (10mg) and EDAC (20mg) added and Reaction time = 5.5h, NMR (400MHz,
R'TY. Chromatography with MeOH:DCM: (199 to 6:94}, (334.5mg, 71%4)
? Extra acid (10mg) and EDAC (19mg) added and Reaction time = 6h, {(378mg, 78%)
* No need to treat the crude product with KOH in MeOH, (310mg, 64%4)
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WD 2110 510 7 516 1 -78 PCT/ GB2n05/ Uf &3E13 EXRRI NVR
Mez), at 373Km zSM 123fil eCH2OHI . 40 (d, 6 "
“G(Zgl}IY)L_-'IZrlz 50 (s 311, under 468ExamHl 6 | DHEO (l;%lﬁ%?ﬂ 0303
2.80 (m 4H), 3.57 (m 411),122 4.13 (d, 211), 4. 20
(t, IN), 5.37 (septet, 1H=7%.98 (d, 114), 7.31 (m
2H), 7-38 (dd, | H), 8.40 (d, 111), 8.80 (s, 111); "T
xaw@moosz) -149.31 (t, |F) 126FC1120111. 44 (d 6H)
5 4 59 I?Bﬁlbﬁﬂder I?IM?OMZExaan e Zsélignal) 4 (by 8 H
= g Ldirpgtiy] mﬂﬁﬂd& _-11_(1;)350 op Lopglyl LA
lmldhmm -ﬁ} 4ubreRiRldind H) 7.00 (1, 1 H, 7.30 (dd. 1 H),
, 30 (d, TH, 7.58 (dd, IH), 855 (d, I H, 9.55 (s,
i | The tgcdxhRund 485 Apared frtrﬂﬁ){l’ﬁ]z? KiSythyla@éno)-d, @nra-);(1-

isnp%‘?@éé%&%’h}%@ghg%ﬂé lg?élﬁprgp%en( 3@31? ﬂa gg)égl g}nl A8munol} and

M- {4 R 32}34 doch-3 smm%t@ylpxﬁar&ﬁn(i Sﬁ‘}%h@ft}r,l Jekdnidie (MetB& §4;.737, 1my,
28 (ddy 1L 7 I 49 (dd. 1 H)
210G iabathe m@:q‘iufﬂ@f mpde “ﬁH)fh'v“ @thmmnwemmvﬂp% d ypdlex

mdu%%d, px%ﬂm and e Brifit piibd %ﬁpﬁrﬁﬁ%%hf n {ifleq &4 an)im }&ﬁ?ﬁ

DCI3.BGAL £1:4B1:4%.5 18 1 885:¢EA} 12Bveddholid vkl s, dri2f)ny vis.ofGn overnight

tﬁtffi‘,)e(ﬁég%%g'ﬁ% g«mhp@l?éﬁigzﬁﬁ% . E@iqlzfid&bﬁ%}}]g o ﬁf z(éja(s 3H

undéﬁﬂd%a@@@%ﬂz 2148 49(d QH} IraF?)a (brslﬂZ), 46 $sepb)1 H), 6.95 (d,
(5 and EDAC (23 ng and Reacti on
21{){?3\%{¢1H} 31> (38EnE 40 6hdg 2 B« nﬂél:u &Wﬂr{ﬁ‘)ﬂ i) EREC (L
1F); %:hadded and Reaction tinme = 5.5h, NWMR (400VHz,
&%? romat ogr aphy wi th MeOH: DCM (1: 99 to 6:94),
(334.5ng, 71 /0)

Example 130
2- 141025, 5 8)-4- Acctyl-2,5-dimethylpiperazin- I-yilanilino} -4-(1-isopropvl-2-methyl- 1 H-

imidazel-5-yi}-5-fluoropyrimidine

The title compound was prepared from {22)-3-(dimethylanino)-2-fluoro--(1-
isopropyl-2-methyl-1 H-imidazol-5-yi}prop-2-cn-1-one (Method [4; 335mg, 1.40mmol} and
N-[4-{(28,5R)-4-acetyl-2, 5-dimethylpiperazin- 1-yHphenyl]goanidine (Method 35; 737.1mg,
2.10mmol} by the procedure of Example 116, The reaction mixture was evaporated under
reduced pressure and the residue purified by chromatography on silica gel with MeOH:
BCM:EtOAC (1:49.5:49.5 to 6:47:47) to give a solid which required further purification with
MeDH: DCM ([:99 to 6:94). After trituration with cther and evaporation of the solvent, the
fitle compound was obtained as a solid which was dried in vac oven overnight at 54°C
{330mg, 51%%). NMR: (500 MHz) 0.95 (d, 35}, 1.33 (d, 30}, 1.40 (d, 611}, 2.03 (s, 3H), 2.30
(s, SH+DMSO), 3.17 (o, 21}, 3.43 (brs, 1H}, 3.83 (brs, 1H}, 4.00 (m, 1H}, 447 (brs, 1H),
5.40 (septet, 1513, 6.83 (d, 28, 7.32 (4, 13, 7.37 (d, 2H), 8.35 ¢d, 1H), 8.7 (s, 1H); "FNMR
(500 MHz MHz) -149.95 (1, 1F); m/z 466.
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3 Extra acid (10ng) and EDAC (19ngyg) added and Reactl on
tine = 6h, (378ny, 78% 5 'j No need to treat the

WO oduct with KOH in McOH, (310my, 64% PWJ‘@“Z"“‘*‘"""-"“-"
201) 51i 175461 PCTI C; 1321105/ 000303 - 79 Exanple 129
2-L4- 3R 5 -4-Acetyl;-3.5-digret hyl pi perazi u-1-yl|
ani li noa-4-fl-isonronv -2- methyl | H

dazol -5-v1)-5- fluoropyrim dine The title

Emm“‘ E.’Jw.nd was prepared from
2—;3—@@ S d-nyNARItin R ) (4 3sdpkdt@l-2-nhetifll- 13- imidazol-5-yhpyrimidine
I sopr opyl -2-methyl -113 1 mdazol -5-yl) prop-2-en-1-one
bhydrpaialétifled” 14, 331ngy, 1.38nunol) and
rV o vy i 2idath mlf}&lﬂa i
Ve G e PR Qi R A B

uyl}pymemwféhmﬁpiﬂaﬂmi ke, fiemotheay @mﬁ rohhertedtin uh@pmsnﬂl {4 Iml}

und e sure S
oo B PR B T et GO Gy o b CAL R ot under
redu&@“ﬂr&%ﬁé@n& Hicd Qilled Uit ater LOOOHE), 4khddovigi BENR290MI)dbasified
was dried in vac oven overnjght 10 at 50C

wath(aqg@u@ satgEgipgt spdipe WW)SOITU%M@SCKHBW with ghlogedormg2)x
4{![!:%1%0153 fﬁ!f)tléﬁ_%“as ﬁnégan(d [?b'_!aiccplg\%{: m%@ p?ésgﬁ‘@ lt() .4 E,rg thé %mmﬂ,

brs,
whichhyas cr8bted ¢ty the hidr)mhlﬁmﬁﬁsa(tm diamlymg'm MBO@{;{ DQH) Lﬁg@l 49[) and

treatflg)mgh:g &ﬂ ﬁ‘@é” ’i%@ﬁlg& gm%gfﬁ% (1 m%OTWc)hd was%uélratc(dt with ether

(44:};141} I PARRG 8 -hR0hy tittd camppund (3.2¢, ??%) NMR 1.42 (d, 6H) 2.61 (s, 311}
di met hyl p i oerazilr-1-vllaniiinol 5 ngb
316,00, A1), 340, A iPaswst B0 7B lonins himalnmas g, 81

d
o R PR RFIORAIT | yoro- 1- (1-

i sopropyl -2-nethyl -111-i m dazol -5-yl ) prop-2-en-1-one

I\/lft %d 14; 335ny, 1.40wmnol) and 20
Mﬁa (25, 5R) - 4- acet yl - 2, 5- di net hyl pi perazin-1-yl)phe
43%&@%@@@%&%%&3& vil@lidE (] -BobRp Dkt L ilisidazol-5-

procedure of Exanpl'e 116. The reaction m xture was
L}Ilmm}:ﬁmﬁht ed under reduced pressure and the residue

p“‘r‘a %@n@( EPE&?@%&%@I@@%& ?124.;5;1% :981 :s%rbﬁylm%}l 1H-

ive a so
rmzdahmleﬂq} paimidiad hfdmtHendeglirimple 4814 1 ﬁnmN@CﬂﬂDCE)@NDMF

ter. triturat
aao il Set oS ahasd i @i bhiaiigs d Butieh HEB AT BRe 1,2mmod
and ORPEA PEAMES R IEDAOE I A nghdlead Rldvast OV EMen the m:xture
overnight at 50C (330rrrg, 51%). NVR (500 M+t

was(sttredat Bnbiept Bopemmiurg far hoyrs 4"@110(@1111:@3! X5 d@utg@ with )DC3\I|)(4Um1]
the:%w%sg (ifllzﬁh u%?* %“’E%mg %Roﬁﬁkgiﬁgfm}%{ 5@1{1@0&9 s e’fﬁ’@mi} o

watrd8ftit Thekidanic GBSt wWak, drizppd dorBentfatkd. 'I]flﬂ.i)(:51d11’¢ 87 ].(llﬂl,fiﬁ:d by
chrq%%ﬁél raﬁ%@%ggme gel 1% 5’11; Meﬁql-g ]ﬁé%i 32'_5') 97. g() to }%he ée crsmpnun{i as a
pale yeHow solid (0.13g, 28%). NMR: 1.19 (¢, 1H), 1.48 {d, 6Id), 2.58 (s, 3H}, 3.01 {m, 4H},
3.44 (m, 2H), 3.83 (m, 2H), 4.21 (s, 21}, 5.57 (septet, 1H), 6,90 (d, 1H), 6.95 (d, 1H), 7.37
(m, 3H), 7.74 (s, TED), 8.34 (d, 1H); nv'z 470. '
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30 WO 1 11051075461 PCT/(; R200511100303 -80 Exanple

: ]'ugs 7346 S BR2ROS0
WG’Z-§ ﬂ'— trI or o- 4- pi perazi n-1-yl)anilino-4-(1- |sg{|c;r”(3f“ N3

met hyl - 1H-i m dazol -5-yl )pyrim dine by ro ot 2-

[3-Chloro- 4-(4-acctyl piperidzin- | -yl)a nilino) -4-(1

-i sopropyl-2-nethyl- I'F- imdazol- 5 5-yl)pyrimdine
Exa aapl e 120; 4.1g, 9.1nmol) was stirred and heated in

[ (41 d 33/0 hyd hl d4|n1
o panoﬁmzérr1 ). ngn ¥ 0 {‘ roc OIEFI c acid ( )
f E%H&&Hgssure and t hen dlluted wth water
ﬂw—gvasgeﬁ*wth DCM (200m), basified wth
aquUROts: Gaipaigd ﬁ'ds pragiredTrbii: Qa3 bhirad-6-(Sabetyipirrand] -ylanilino]-
extracted with rof The .s ti,on
4-(Ioigppropyl- %@9&1%'1@(97 dal-e a*lﬁrﬂ(q-ﬂg?mwangé@ (B}%%%?L f'd &
9, lrrgﬁogfboyt Sn%moﬁ%fz%ﬁ’m gl a\ﬁ@%nﬁ%\/’ﬁratb%hﬁ HdTE.5g, 94%). NMR:
chl con ,

oride salt by dissolving in
i 4GId WO (a8t BAG (Pt 3al 810 Thipl 3045 @D”Hﬂ:l B Geptet, 1H), 7.14

S r t t
@ BonEieR MR ke i 1 87 B TRy A P&J&%ﬁ?t?l?@aﬁ%ﬁﬁd
(3. Zg, 7% NTMR 1.42 (d, 6H), 2.61 (s, -1), 3.16
(in, 3.40 (m 414), 5.58 (septet, 1H), 7.10 (d,
AMQAL? 14 (d 1H), 7.48 (dd, 111), 7.81 (s, 211),

S ann{ﬂn@ﬁgﬁqanp@n gEﬁwgg}mﬂ-imidmp
[ in-T-
g}zﬁﬂun@g m@y@sopro Vi - 2- net hyl - 12I i m dazol %

vl o ”

5 G5 bl Sprabal b3s BucdRlcH oGy Bchlono d-piopyin d haniting-45(1-
;sup@hwmdéﬂjfémmngazqﬂ}5ﬂy¢r);.pgﬂm1mrﬂihgxéwh}yldndxcfﬂxampmd33
0 40@, ﬁ?ﬁrambéy\%sm%afgaf BiARE0 10- SE) R 56 g Cropris gy on silic

. HEALEE 5810%1@?%'3)@110@@911@{}%@ téfib;ﬁ)dfi“MR lcst?g , 611, 261

EDA 2mmol ) was “added
m)gs o ém B, 3. m@msm]r B&d (i lfﬂnﬁﬂém, Zﬂérﬁp%‘irfa@nwel Hpp-949%d,

un&‘zé‘%édu&?‘?ﬁ%%a#éﬁwi?%gﬁb S
KO-T (SQznl), brine (50m) and 25 water (50n1) The,

organi c extract was dried and concentrated. The
Ex was purified by chrormt ography on silica gel

2 ?:.V\t‘ﬁl@rnl\@ : ; g ‘ rﬁlﬁlﬁeti'-gﬁll%l:g@?t[}@lﬁ@hjl-
L tblazal548)- muuﬁ@gﬁm;dm 58 (s, 311), 3.01 (m 4H),

. 56 OB B e by B -

isopeepvi-2 oAy 1C91- ivhidheol 838 5 (orobydifriding 1&ddblloride (Example 133;
0.40e, 0. 86mmol} by the method of Example 38. The reaction mixture was evaporated under

reduced pressure. The residuce was diluted with water (60ml) and extracted wilk DCM (3 x
50m!). The combined organic phases were washed with water {100mi), then dried and
concentrated. The residue was purified by chromatography on silica gel with MeOH : DCM
(5:95) to yield the title compound as a yellow solid (0.35g, 88%). NMR: 1.39 (d, 3H), 1.46 (4,
61, 2.60 (s, 3H), 2.80 (s, 1H), 3.01 (m, 4H), 3.60 {m, 2H}, 3.77 (m, 1H), 3.79 (m, 1H}, 4.52
(q. 111}, 5.51 {sepiet, LH), 6.96 (d, 1H}, 7.37 (dd, 1H), 7.58 (d, 1), 7.59 (s, 1H}), 7.68 {d, 11},
8.27 (d, 13}, mv/z 502,
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30 V\D 2095107 546,1 PC HG 92 D(5110110303 -81 Exanpl e
93: Cbi or 0- 4-ni pcrazin-]. A
“0)223?“}“4% 4-0-i snnr opvl - 2-met al - 1H i mi dazni 5P §F{CBEMSM0033
flun=rimdine hydrochloride The title conpound was
prepared from -R2-
2-[3-chl oro-4-(4-acetyl pi perazin-1-yl)anilina]- 5
4 ]Hhsopr opyl - 2- net hyl - I H-i m dazol - 5-yl ) -5-ftuoropyri
(Exanple 117; 4.1 g, 9, i mmol) by the nethod
2] 3%1@aqplr&tﬂ@wacmg; vipgofial atlasting 44t owprael-Randiil 8 /-
94/ Q) yIvIR 1,40 (d, 6H), 3.09 (m 4H), 3.15 (s,
1midmgtb:ﬂ8—(9&¥—%‘-ﬁ-. My 3.209 (m 1 H), 5. 37 (septet,
% %ﬂ title %pﬂ(xﬁ’d whélfjr)spﬂtzd %l)@n@d(ﬁ c'hld(rM pz?_el?ﬁﬂﬁ qi%si}aﬂaﬁhm 4 {l~
mop@galﬁm@tm;?{ 1m1dazni—§-}rl} S-fluoropyrimiding h}*dmc:hiunde (Ew:ample 133

{1, 4[}% ﬁ %q?m%\iﬁ%ﬁlg@ ﬁ'@!‘é’#ﬁxﬁ?&ﬁ@% '{%l &k azoﬁﬁl}%‘éﬁ%&%&hﬂe binder

mduc:eﬁTﬁrEHsmrcODW cBidad wes di hﬁedtmtﬂ ﬁatcn(rtﬁbmt}dndvaﬂmtaépaﬂ-eﬂﬂnmfnrm

(3% 1@(@;&} %ﬁ:ﬂg’lh Iﬁlgr g‘%ﬁtnr pﬁlgsregﬁrlmr‘]c {:ID-H én)rr%tryij lulncri]cer_rcducécil' pressure, then

dtlult":'ﬂ Hx‘ﬁh%ﬂh jsarﬁ' ey @ﬁﬂ(ﬂaﬁl‘ @')SDﬁllthﬁg ﬂﬁg% ﬁiéi:jc@gfccntrated

0g,
The Esahp I’ﬂ@s mﬁgratcdndtmharmnfé alebylutwbmf@g s shipmatpesiphy eg silica

ol w.?ﬁh %ﬂ" 6%@6915'\?@3?“%&@.}115 %ﬂe c@ﬁy&ﬁ@aa@ﬁéﬁ%& %Yu‘iﬁgd ig 6306)

NMAM 4eHd] $H), 3. (s TRL), 288 (m31E8Y 3 0m(s, 3H))3 46 @2, 4E8, 4.8H)y, 2H), 5.17

(qepgst 321}%@5,? Eﬁ?ﬁ-ﬂ}ﬁﬁ%ﬁdf g—%?i.(zf,;q, 1{71_5,:4535(%,,7 I }i)zﬁ,}-g (s fi gg')g’('@, (s, 1H);

mb%é4) m z 488. 20 Exanple 135 2-f3-Chloro-4-{4-{{2
- 1- oxopr onan- 2- ol1pi perazin-1-yl)anilinc

-4 {1-isopropyl-2-methyl- 1

E ++ie' zol -5-yt]-5-t1luoropyrimdinc The title conpound
3 pared from

1-{4256 36RO Bisdplbpiel-aitnt-1 Fyiin)danslk 3-pidpingitin-2-

I sopropyl -2-nethyl-11i-imdazol -5-yl)-5-fluoropyrimd
wlapénciphengbeseldndsol exappl e 133: 25 0.40g, 0.86mmol) by
th 2 {m%ﬁf 1RGP gu&%} Eh%;ﬁ@@,@lzuﬁahfnw HhRaMAS -y ])prop-2-

der reduced pressure. The residue was

enddoﬂaﬁ#@cﬂmm I 1 \ﬁé.g drA68 ! Mt Celudrerseedidig- i By @apidine

o T DR O P, SRR GRS B o

(1 Trﬁﬂ%h&ﬂf@uﬂhﬁr&n ﬁUT‘-!(]f’EQQ ?ﬂ)ho&ﬁr Wﬁfﬁddﬁ@ﬁﬁﬁﬁﬁ’reﬁﬂvﬁd ihiveenoged the
MeOH : DCM (5:9 5) toyield the title conpound
rem@yz wsmﬁtw%bwtwaer( @C@%@ld Vet Thogsgieic ?t‘??fg”?(gd"ang@l‘) ith water,

{iﬂu%ﬂ rﬁégﬁ‘&%‘“ég @k} %)rﬁcr%ﬁﬁpaiéﬁygﬁﬁ rﬁhl%,ﬁ%%ﬁ;@k}%# wil? %?lf}ydmus
sodidinbd ] phtg, filibledland eSapoiatéd &ht etude ﬂxld)iuclﬁvag Puufificd lﬂg,’lﬂl}){;a
Ghl‘q?pl;’t%%ng}:ﬂ%’ ell;ili{]fljg' with "'.{5 81{(]9(]1*.41&@5} The prnd&ct uff][%e:-l' ().alumn Was &%ﬁratcd
with cther, filtered washed with the same solvent and dried to give the title compound as a
brown sofid (B86me, 18.3%0). NMR 1.35 (4, 6H), 2.5 {5, 31 + H20 peak) 3.4 {1, 2H), 4.0 (¢,
2H), 4.5 ta, 1H), 5.42 {m, 1F}, 5.53 (&, 1), 6.37 (d, 2H), 7.28 (m, 3H), 8.4 (d, 1H}, 5.07 (s,
) mfz 383,
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8.27 (d, 111); mz 502. WO 20057075461 -82 P(TIG B 2f

LHoK(1{i 03 03 Exanple 1.36 2 [3- Chlorn4(4 nj.c

“’“)38'/‘5&'5%‘?; pi pcrazin-1yflanilino-4-(1-isopr ¢T G Soanans
yl -2-methyLli - imdazol-5-yl}-5-tluoropyrimdine The
title conpound was preparegsf.rom
2-(3-clrloro-4-piperazirt-l-yl)anilino-4-(1- 5

Exathi@R gpy! - 2-met hyl - 1 Hi m dazol - 5-yl ) -5-fl uoropyrindin

—ei@ry'arochl oride (Exanple 133; 0.40g, 0.86nmol) by the

1-{4-At-Flodroof-{ |Ssagrpbid- ZR@cihThE heRiateldaypvinidie-2aas

ev rated under, reduce ressure. The resi due was
M%MM@E%&%%d extracted with
chr@h0fee thated %lmln%%@rir{h){{s ﬁh@mcpnbﬂs&t&@lpﬂﬂ%ﬂhﬂ nasRGzol-3-

wer e concentrated under reduced pressure

t he
yhpwinnidinedtylpreino bemd g stolms ol daoupds hed ﬂ#% 1\538{5@% and

R g A oBPCSPORE LA dodh JBey 25085 ve
addehyrmwﬂi%h QG5 A RN°G tdriI0Inin@ed anddl booﬁufl;@lﬂrpmwm 20 houts.
(5:95) to yield the title cogpound as a | ow solid

The (ﬂ@:tgmgmxg;g%vas dipyted with menobD{ az@px’gﬁte@nm@gm xgq;gz)(’twme),

samrﬁﬁ? smgln}{l_/cﬂ_cl% 3 cjfr%tzt mﬁr‘i} fﬁ})ldrl}ﬁaosgﬁ?l %’ﬁm @'l](%%d ;angi d&:?p:{rﬁmd to

give Helttle chmfduddlys a]tike\ﬂ:}) foat TB710g, SZF;H) NMR 697 (& 6HLIMIS (3, 3H

. 18 w LH); z 2 5 a f.4-
DM 328 b b S 22 U ATy A1 20 R o (B
g 423{d|ﬂH)amm%hmﬁwb.)1§?.et i di n-3- ol

3-(Di et hyl ami no) - 2-f | uor o- |

-(1-i sopropyl 2-methyl -1 .f-imdazol -5-yl)prop-2- 20
: ilr@ne (. Method 14, 1.54g, 6.46mV) and N
mﬁﬁ-&(’%‘@hydr oxyazeti din-1-yl)phenyl ] guani di ne
N-[4bi3ceritoretdn.g sl ph vl hldordot-{ (2isGearop 9. 2@ 8Y1- Mbimidazol-5-

stirred and heated in 2-nmethoxyethauol (I7m) under
Eﬂpﬁ#ﬂ‘—i&@gﬁﬂ’é@ 1.30C for 24 hours. The sol vent was
r erguQdivkibn M?P«E*—P {{%ﬁﬂmﬁ*cﬂ@- 1iRptAPYRL %}@-@Htm&ﬁéiﬁﬁﬂ-}f})pynmldmu

bet ween DCM a he organi c | ayer was washed

2- :rilmnm}«nh@refﬁ}azcndm-?uvbnstb@neaﬁffma@dlaw@miﬁ éBS watmg. 1.90mM) in dry

Dﬁgm%ﬁ %g u%rggzjl(ij ﬁ?ﬂjn %ﬁ\gj‘ﬂﬂf Ltﬁéer o rgﬁt \A%%.gs sétirrcd aatd heated

at S0PIRI@EUH Sohaeiury hﬁ&&ﬁ Tﬁumﬁm@dnmurswhg maned with EtOAc and the
chromat ography eluting with MeCH

solubpratfeeted ity ¥aterd By iopinsangated peiem a?tﬂ@a&ﬂ wdﬂ?\eﬂé%rr?érwﬂh
aﬁ%%r%x&s%{nﬁxﬂmvﬁﬂmﬁg el oh @v@ﬂfﬁ?cds?hé’ &l ?l’ﬂguc? Eé»'gg E‘gﬁﬁhd by silica

['e conpoun brown so
chroh@t@9Aphy MMEng w31 I‘-{'cj}H OBRGM 27:98)(te givBrhettitle-dEnopebis)a Bodn

foanh (380813 5055, MR 1.4 (6, 613), 2.53 (s, 31 + DMSO), 3.65 (m, 2, 4.1 (m, 2H), 4.44
(e, 1H), 5.4 (m, 1H), 6.44 (d, 21, 7.33 (m, 3H), 8.35 {d, 1H); m/z 408,

Lxample 140
N4-(3-Amincazelidin- ! -vliphenyi]-5-fluore-4-

A-1.H5-tmidarel-5-

ylipvrimidin-2-amine

To a solutien N-[4-{3-azidoazetidin- | -viphenyl]-5-Looro-4-{ 1 -isopropyl-2-methyl-
1 H-imidazol-3-yhpyrimidin-2-amine (Example 139; 382mg, 93%8mM) in THE (10ml),
triphenylphosphinc (260mg, 0.934mM} was added. The reaction was slirred at room

temperature under nitrogen for 24 hours, Water {2.0ml} was then added and the mixture
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2H), 4.5 (q, 1 H), 5.42 (m 11.1), 5.53 (d, 111), 6.37

W'Dl(Zﬁlij{}?:L:pﬁ’l 728 (m 313), 8.4 (d, 1 H, 9.07 (SE$E%%7! lhb‘gﬂll}l

mz 383. % () 2{05/{175461 PCT+CB211E}
-83 Exanple 138 ) (4-{[5-F]uoro-4-(1-isopropyl -
thyl - 1 Himdazol-5-yfpvritgai-din, 2.- 1 am no),
hcnyl ) azeti di n-3-yl net hanesul fonate To an ice cool ed

qtlrr&icgngth!:zﬁFH %fGSL’C ¢4 ‘ﬁ{lgoﬁrsf hg’&lr 61 1§ heid P! 0 h' s BRdcQwha [ TaF

am no}p azeti di n-
remcded in (aExaRhbre v&a&i* wa@ I‘ﬁbﬁ 8gded]an9 &lﬁrﬁkﬁutmn dxtrﬂcludemﬂy]:téh’tm e

Sodiupdypsides N o s et e reant Uy SaEon o pgred

w:EhiﬁtDQ@ flﬁ:rorg&iﬂaﬁﬂ% QSrcaRfhbod SRMWHBIREL &b Sdfued suffhate,
hours. The reaction mxture was diluted with nore DCM

fillergd antés@tapa@t@do give thertilewompowskas g yelow é@}n (émefdbledMR

2 Ut . t Yy
R B s oy Y RSPt e g
1H), 864 56 dhEdwA .36 da rhil),7A1¥ (dy 2ZER 24 (d, NWRni'z 332(d OoH), 2.48

(s, 3H +DWVMBO, 3.25 (s, 3H), 3.82 (m 2H), 4.2 (m
2H), 5,4 (m 211), 6.45 (d, 21-T), 7.35 (m 3H), 8.42
Exafu®e 1), 9.13 (s, 11-1); nmz 461. Exanple 139 15
3- Azi doazet| d| n-| - yI ) hcnv

ol 5 L
nB ch f1d1 -Sél? T%@&_ ;‘?_I'Qac%%?&_e t7' IOQX?If d;ngAf (S[ 5
yI T{awnmmuth {ﬁf N-24-yA-prainbmee)i piharylhghagdl-t dluord4-y1-isopropyl-2-

i nethanesu ate ( e 8; 8 1.9 in dr .
oA PP > YU e P GESHS |G ST et gt gtcoti
amd-ff@nw, @2t MBHGE Hyied: @psisedRdZH & IRAC(HndB!

trogen for 18 hours. The réaction m xture was
duscu_hrd}p:i'mdnwﬁﬁhl IEtl’@ZRmTvﬁmdd T C g9img 0 5A7rald) meot widedyiThi reaction

t dj hl or.j.d t h .
s SR i S ST B O et vus
and ¢3RRI M BIOWdenp e, Cithe\/l@&rilﬂ-ﬁrb phutitioMyd i lségeated. The
chr omat ogr aphy el uti ng W th % gi ve
orgagitdayer pog Weehegd ot em Bd éﬁﬂmﬁ}\we Pem tloy @%
qatmgatcﬂ %?ibuﬁl%@l‘ldﬂ ﬂ@ ?1'3‘[%[[‘1'5‘@ {?'—alltE ﬂ%@uﬁ ‘§§&1§1§ %ﬁ%‘:hatg lfﬂ)ﬁrﬁdél&ﬂa
svapadtyd. The &3ld(tlmwas Hissol8:d3b ‘\{G@H (2.6t} and i 04@Bar sE&laMyémmde

023 g TR TR py e s e et e bt isure
was @Elﬁiﬂeﬂ‘ ﬁﬁﬁﬁ@&ﬁ%n@ Oratb@ 3@ 160 laybis PBrtitioned and separated. The organic layer
N-[4-(3-azi doazeti di n- I-ylgphen |']-5-fl uoro-4- &I-ISO pr

was gypsedovighewagr. saturated sodivm chioride, dried with anhydrous sodium sulphale,
filtared and evaporated. The crade product was triturated with ether, filtered, washed with
ether and dried to give the title compound as a yellow solid (79myg, 64%), NMR 1.38 (5, 6H),
2.5 {s, 3H + DMBO}, 3.64 (t, 2H), 3.8 (d, 2H), 4.03 {t, 21}, 4.63 (m, 1H}, 5.37 (1, 1H}, 5.45

(m, LH), 6.4 {d, 2ED), 7.33 (m, 3H), 8.28 (d, 1H), 8.4 (d, 1), 9.08 {s, LH); m/z 440,

Example 142
N1 [{4H5-Fluoro-4-(1 dsopropy]-2-methyl- 1 -imidazol-5-ylipyrimidin-2-

v lamino ! phenyDazetidin-3-viacelamide

To a stimed solution of N-[4-(3-aminoazetidin-1-yl)phenyl]-5-fluoro-4-{1-isopropyl-2-
methyl-1 H-imidazol-5-ylpyrimidin-2-amine (Example 140;118mg, 0.2%9mM) and
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| Himdazol -5-yl)pyrimdin-2-amne. (Exanple 139;
938mMM) in T1:1 (1Om), triphenylphos
“U(IQQ%MO 984nrM was added. The reaction \/\/aEPt@%F?E B
at room tenperature under nitrogen for 24 hours.

Vater (2.0r) was then addgg_-and the m xture WO 2{U} S/
}7 SU (i 1 PC T+G 8201}:101} G303 .84 stirred and

N T e

addedVahe FeAbBsn HReMnad detomnem &r@mﬁﬂi rl&lt:;l rﬁﬁug‘mfma?:ﬁ adumi A few
Et QAc.  Sodi um hydr oxi de was,. adde

to.th
rops RO e SRUTRHES S BIFAAT PR e (U Sinurs was
then E‘il*?é?\? gggﬁ;ﬁ%?ﬁ%@ J @%og%tg}n"ﬁfrgctf&MIHQch Wb Ey Mt)tefﬂid

tered and evapor at ed
saturted g:tdnﬁn thlerids. The ntgampéumdwastlmn 5he¢d with fdaiio0s satigm sulphate,

tiltcr%c} Qd(egapcg%ﬁl (’ng 9.\?3 (pmduﬁtltﬁs tgﬁmagf \i)m ' }_\" }iltgr%gl%.%he@&ﬂh

c!_herja%&):lrlc@to“ﬁ?f(t)ﬁe tlg%%c)mpnﬁna 3s ?alloﬁﬂ-ﬂﬁld (579114g (S(Ii%} 2R B4 @, 6H),
n/z

L8 (5 S5 4 5o 0VSOo by TR 24408 (g1 A% G G 5y L4
2, Fod el feﬂé%f’f{ﬁfnzﬁ?%@w@'ﬂﬁzﬁw gan-3-vir, 2-1.1 To a

mi Xt
azetidin-1-yl)phenyl]-5-fuoro-4-(1-isopropyl -

ne hy | 11i m dazol - 5-yl) pyri m di n-2-am ne (Exarrpl e
EMMO?WQ 0.28n>M and glycolic acid (26ng,

N1 Q4Ii$57 Mo d: -HeBlopitysnaite]-( AGmisz0l- 33T pdmidin-Zry DCM
Y, 15 diisopropylanine (56 i1, 0.337nmM and EDAC
ﬂwﬁlﬂﬁiﬂﬂ&mm reaction was stirred

g&%ggmrécﬁ'mﬁfnﬁgyﬁﬁd%@qgﬁnd%b&%?ﬁ—gd}?ﬁ’én %. ﬂﬁ’é&ﬁfﬂi»— 1i&ropyl-2-

Was renove vacuo esi due dlsso ve
methiyh- 1 Bt iAdazain®lviptranidicThemimmyBxanple t 4); btimd, 0i28médh sadd

R o e APl B LA A
0.31 ?x‘?zm aﬁg%gdcﬂoghé‘%&mﬂ%dSQﬁn&f‘ﬁ rbtfiﬁ RenShchRete Whdd nitrogen for 24

us sodi um sul phate, filtered 'and 20 evapor at ed.
hourﬁh’ﬁwrre&s:rudm » awﬁhﬂratﬁ b St sNidoTashedwith PCM ahius splig which

was %@ pg?cfupe ﬁlg%';%nr] %gﬁeqﬁuat{: Q’a% ?a@.‘r)t ?l%frjlq%gh &qeadq;ﬁi lﬂné Hhation

enperat ur e
was F@aiedli iR RuriaXth Waer (WAS: ) Hatugdtedlsodivinh cifvERcmd tiebnwiaice v ihnd

the | ayers itioned and sep ted.. The ani c .
S LSS, AR 1 Rlhcbtar IR0 06 PHiGat SS GHIPieH Wos combined
w lthctmf P Equl ofﬁg&cﬁgt ﬂdtﬂ&t}?@&)é%t%ﬁem éiﬁérsﬂﬂtiﬁaﬁt.ﬁﬂhed with cther

evaporat ed. The crude gh]g uct was
and thriéd torpitoatic Uit toregoned 2s 4 yiltourselid. MdBhet (dubth 26(setler-9 (s,

r t) I

311),?47"3%@ i}@ﬁg)‘a’a%\ﬁ/ﬂ %? 1%@% W?H@ é’fﬂ}s’ﬁraﬁg&gg{.ﬁs {d,
m)’o‘:fﬁsi{cmﬂy,%lslm, 113}82(2qs, 12H) m/z46603 (t, 211), 4.63 (m

111), 5.37 (t, 1 H, 545 (m IH), 6.4 (d, 2H), 7.33

(m 3H), 8.28 (d, IH), 8.4 (d, 11-1), 9.08 (s, IH);
Exalllfle #40- Exanple 142
{3-Chloto-4-morpholin-4-yl-phenyl}-[4-{ 3-isopropyl-2-methyl-3H-imidazol-4-vi}-pyrimidin-
2-yl}-amine

The title compound was prepared nsing the procedure deseribed in Example 112,

emploving N-{3-chloro-4-morpholin-4-y1-phenyl}-gmanidine carbonate (Method 17; 500mg,
}.97mmol), and (2E)-3-(dimethylamine)-1-{1-isopropyl-2-methyl-1 F-imidazol-5-yi}prop-2-
e 1-one (Method 24 of WO 03/076436; 363mg, 1.64mmol). Yield: 412mg, 61% as a white
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23

30

30 N—fl (4
ro-4-d-so2ropyl|-2-nethyl -1 Him dax
“GF?{W’WHI - vl ]ani no}phenyl }azetidin-3 -yl Je'[fgmihwlmmns
To a stirred solution of N-[4-(3-anm noaz-eWn-
| -yl)phenyl]-5-fl uoro 4 (I gSopropyl -
nmet hyl -1 Hi m dazol - r|md|n2amne (Exanpl e

ot P 90 G R SEESPL oA BT B o

7.10 @t M HRCMA &, TR, 7. 5448 ), RTthidde iy e. 3(?3@111{) 043 {s( ni¥); mﬂaelz

added. The reaction was stirred at roomtenperature

under nitrogen for 2.5 hours. A few drops of McCOH

l948dded and the solution stirred far LO m nutes.
eaction m xture was then dlluted W|th nmor e DCM

mmu@mnmmmm- {3risemaopl- 2hne ok -]
.’ @1 B f]aht ﬁEgt ed sodi um chl oride. The or ganl C I ayer was
t h anhydrous sodi um sul phate, filtered
anthesapangioand wihpresdaredhesipy e potcdrs ddstiibadrinBeshopie tth2,

other, filtered washed with ether and dried .t [
emplopipg Y- (GrehiargrbBardol 44 papybigraniing cadenge (et %g 17, Nitpene:

1. 9?1%1 }ﬁi} @2% -B- {dﬂm% a?mné)’-'ﬁ-ﬂu%rnnf’l @D ﬁmﬁﬁﬁ'ﬁmmyﬁﬂinﬁﬁami -5-

, 4.53
y1piioth2-erRtk g fMath@Bif{ rﬁﬁi@g—l)l ﬁ@tlm@) (‘iﬁ\?]dzﬁﬁmg 30% a6 ¢ wh]_tg $ylid;

ol 0 Pl AP o 120 b 324 AR il P Tl 139

{d, 1H;?mvm (mlﬁl dirn7 2mia, henyE) ay eHh,d51 (s, 1H); nvz 431.
n- 3-vl I n?et hanesut f onam de To a stirred sol ution
of N-[ 4- (3-am noazctidin-1-yl)phenyl]-5-fluoro-4-(l-iso

- le- 2- 15 met hyl -
lj'ﬁ‘%h:%%azol 5-yl) pyri m d| m2 am ne (Exan'pl e 140; 110rTg,
N-{ D] (2R R et Dimicth plritine : fop-NA{ L I- lyl-15-
ne esul phonyl chI oride (25, 0.317nV) was
@@é%@ﬁ%’??% was stirred at roomtenperature
;Jnlﬂﬁir) ?méixﬁﬁg@mﬁlﬂéj -Rg- Lihjélkﬂ ﬁllcthgh B idaRkdianyivadivoroprop-2-en-1-
iltered an sal.i
one QRN (a1 SR Eing B A8 S AT A LS P by gucinidine

bmaf&lnh&tE Qélﬁgsg@ﬁmf Bk SR0RARN SRuRoPM-RLARY ciAB {%ﬁil}lﬁfér@ Readld for

fdrn wth water (tw ce), saturated
17 hsmd ialhd 0661 Bleg mectmndmtmmqwmavepbrmd hndeamqiymchu@sere @nd the

filtered Y,
resi P b b G AR YR B IS  PERE blo SO gits e o
(i0: frlﬂﬂﬂi‘i b@ghrewmﬁzet ddnt ﬁm eﬂmvmhiaatemhﬂm mcﬁhehmec sk qn\nwmg
et her and ri ed glvet he title co

472001 T S TR 9115 et (oo 58 (o 2l 2 ) B0 58 (a3 3.39

(d, 3H1, }(B 74 ,36332( JURB 59 2214, 41}21»1},55@ d, 15,
3@01%@5?; ¢ é% Bﬂl’; G ﬁ%,gﬁ’z ?’5,587]11.?; ng

Examnle 147
(R-1-{4-[4-{ 3-Isopropy]-2-methy]-3H-imidazol-4-y1-pyeimidin-2-ylamine ] -phenyl} -

pyrrodidine-2-carboxvlic acid cvelopropylamide

{R}-1-(4-Guanidino-phenyl-pyrrolidine-2-carboxylic acid cyclopropylamide {Methad
63; 0.29g, 1.0 mmol) and ((25)-3-{dimethylamino)-1-{1-isopropyl-2-meihyl-1I~-imidazol-3-
ylhiprop-2-egn-1-cne, (Method 24 of WO 03/076436; 8.1 3g, .68 mmol} were added to 2-

methoxyethanol {4 ml) and heated at 200°C for 2 hours in the microwave. The solvent was
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Exanpl e 144 f 3- Chl or a- 4=nor phol i n
_4-yl| -phenyl ) r~3-isoprnnyl -2-anet hyl -3~l -imd |.-4- ~
““ﬁ@%??ﬁ%ﬁin- 2-yll-amine 30 The title conpoung6%&¥%MMmmH”
prepared using the procedure described in Exanple 112,
enpl oying N ~87.
(3-chl oro-4- nor phol i n-4-yl - phenyl ) - guani di ne car bonate

st SRRt PRen gy LD S gl ey DY

1%MIOHDERE AR Be Y HIIC Mz -ﬂnel:h} VbR NEMhodidd 2 gElasolid
031076436: 6 Yi el d: i 6q 19

oSS 3 DR oA o ) iy B S G .55

6.52 NA 11y, 4682669 (mbh), 5%144eks, 11BH) 06 2399 (0! 111¥ LR (1, 3137,3.19 (g,
E‘If'\ zPi- 5.éO(|n 1 7.o§(d L1 1

1), , ), _.7.10 (d,
14}, 2H),- 276.?4801, EH), 256105, 3H), 840¢ d@2 (wa ), 2774 Fdm. i]ﬂ&)l,ﬂr’f (d, 611),
e ( \ , = Mz 413. Exanple 145 5
“-Tg'%@é% g%‘ﬁ%n%g%@%@’ Mﬁényl -5-fluorro-4-(3-isoprop
yl -2-nmet hyl- 3Hi m dazol-4-y_1)- pvri luidin-2-yll1

-amne The title conpound was prepared using the
ure described in Exanple 112, enpl oying

N 1b G AR Rty IRTIBERHE B f5800hr %Emyde)mwmhﬂmm-s-vnwﬁmidin.
car bonat e ; ng, -97nunol), and
2-an(if%7) - 3- (di net hyl am no) - 2-fluoro-1-(I-isopropyl -2-net hy

o 2 | r 1 ' 1Ok ac e
e S T
(Mcﬂ(ﬂwmj éi\)am gﬁgm(x&); (k91 S -G B¢ 4H) 3.H)72
rnnrnﬁ@oﬂm*ﬁca::'l}%ﬁﬂ@!ﬂﬂ%ﬂﬁéﬂ%ﬁ? S&lié\??t"%‘! % g{’%ﬂ’gq@"j’méﬂ %‘1%'( s,
meﬂﬁl@:étuﬁé#ggﬁl%lﬁém hEXA R &0 hdfs 401 V€ AR (2 ER 6D Mtire was

yl mo hoki n-4-71] pheny!)-5-flnnro-411;iso .
evapoongd wenretitasd plessure pidithe srsidse phuipsd hyAleptiaipgraphy A siies gol

OGS0 REFGPAIR 5.1 .25 K5 copmauntafe Tl ot cn as
suiir{{%gﬁgfsltm@n@gﬁq@méigni St (BB (NS RO 506 G2EYy 3.89 (t, 4H), 5.68
. nmo an
(b P G BB, PR D ok Th ) P v 397
bi carbonate salt (Method 20; 510ng, 1.65mmol) in

2- met hoxyet hanol (8m ) were heated for 20 17 hours at
LxabidCl49The reaction m xture was evaporated under

ST eRdE e B ESPUEL AR L erl B51 AN P LB griggeol.s

yhpydmin48hikeo (10:45:45) to give the tifle_cohpound,
AN CUTRIINE o ROl
] : ) g 21 o : idi
en I(Z-EB:: (%%eiﬁ%uéi 1%3@%1(1}_%15%4%%]) ?ndzﬁﬁﬁ-ﬂgl?ra ﬁ%i%gagoﬁ%@ﬁ?i\ﬂ%uam inc

Exa

sept, , 1),
bicaBb@ote(self (Fefhod 23,300, 1 .Emoﬁﬁn Bamqtiapxyethynol (10p8) wergheated for

45 h(ogsis a!i 16—3“‘;(3. %g re‘a"ghsﬁn mixtire was svaporated under reduced pressure and the
residue purified by chromatography on silica gel with MeCH : DCM (3:97) 1o give the title
compound, after {rituration with ether, as a solid (298mg 48%}. NMR {CDClL) 1.50 {d, 6H),
2.60 (s, 3}, 3.05 (&, 4H), 3.88 (1, 4H), 5.58 (sept, 1H), 6.90 (m, 2H), 6.95 (4, 1H}, 7.08 (dd,
1H), 7.49 (dd, 1H), 7.59 (d, 1H}, 8.26 (d, 1H); m/z 415.
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Exanple 0-1-{4-[4-(3-1sopropvl-2-nethyl-3Himdazol
rimdin_2-}lamnol phenylb py N _,
“081““')7?1%3/2 carboxylic acid cycl opropyl ani de 3fC TE B RA0INS
(R)-1-(4- Guani di ne- phenyl ) -pyrrolidine-2-carboxylic
acid cycl opropyl am de (Methgd 63; 0.29g, 1.0 mmol)
and ((2T;
ftal’}!-é-] Bll rret hyl am no) -1 -(1-i sopropyl -2-nethyl-111
- -5- yl)prop-2-en-1-one, (Method 24 of WO
(R}- 1034 [I:'ZBMuBﬁJ, 4.03-Ebprontl- B&ﬂﬂﬂbﬂ%lﬂ\}ﬁiﬁeﬂlaﬂd&@y tigiPe-2-vlaminoj-

thox¥ f hanol 1 da d he«'it ed at 200C for 2 hours
EC“EE-ME@-&&&M MBS "—%gé—éﬁﬂﬂl@ﬂ(—‘% WO i 06510751161 - 87

PCaYA- ?@&%hdtmﬁhé% wﬁﬂpafﬁéiﬂcﬁrb\éaﬂuaac RopgHMidES fothod

caréful Iy chroni at ographed eluting with

63) (P A6MBGHNBON) amb/@m{@@mmﬁwwh%ﬂpwslo;wy@ﬁw%wmtbyi 1

L A e Rl e

mett@xFethdndl (43h) andh&fodat GUFT on? hois I the 511ﬁ'&1m'éﬁ:emhceiqlvent was
1121) , i 3.92 (m 111). 3.62

(t
remawgd ji vapueg gnd the ggm v(qah-::arfgﬂlf)chm@%r?@ed glp.q)mg g:ilg é}Cl\SI,Z 29

%%&WT&X IQIEDB_?C%Q rﬁlglﬂgﬁ%g@‘%\dedﬂr‘ﬁ}b‘x& gﬂn‘_y’i@ﬁ ?cilow solid

(180mea6ie NMR (#8) FI2IdHe, @RGh) R, ’EA-.5hiénii) 744 (d, 2H), 6.80 (s,
1H) ?@D@ﬁgﬁ 2%4@ gf}%/tlal hg'tsﬁi}'ﬂ B35 z'lg)'sf 9 T £ 288 o, 1),
2.581 (éla p@s omeia (ra zt%nmb It MR, Uiy, 01965-1y8E) (AT, 05,24 6F®)nﬂ 79 -

é 03/076436); (330ngy, 1.5nmol) and

E3"5'2((1% ]ﬁh(’é‘r‘b‘ ‘43-375%r2|§)13011“17r1’(§6henyl ) guani di ne bi car bonat e
salt (Method 23; 540ng, |.Smmol) in 2- nethoxyet hanol
(I OnM) were heated for 49 hours at 3.00C. The

Exanmdeldion m xture was 15 evaporated under reduced

_thjz!: @wﬁgud t_tia:r esi dl{ ug | fi 'l R r:L)rv togr.ap gyt gg
vl aisn'(i)#li 5% ktﬂigbnd { Qt!etatnilljﬁ ur at |3;3n \i\ll t5|]1- ((i‘:jher as a

4-{ -ﬁcgg{%gdcqmwa 'ixii 1~y1@ p@cgl}rk gu&nnjﬂ)e cathoggie ?@@Bﬁ %5 £.25g,
4, 28]1'5%1131) %E§§22§ gwgﬁﬁ%@awlarz%g? Zﬂﬁbmg %—Qdﬁg%ﬂ}@ 2(-§wth}ﬂ~ ﬂm?dzétﬁ 5w
v I}pﬁﬁbl;! elmll anA{Mothbh déy ©7%s, S muholl nml—zmoﬁl:qgﬁyﬂémﬂi {Eﬂml) were heated at
1153 0 25 bR On B ecEep o R ERPOERCR &5 gt e |
chrnn(al?ér%%mo?i@yf ca cf‘i@?ﬂ?%ic{)}ﬂﬂ){‘m H@ﬁ@& 2. )5'93}"5) PH@Ahetitle compound,
aﬂeactuwi(lmiaﬂiﬂumsoﬂﬂn ﬁtirdr{ﬁb’lmméﬁ??ﬁén‘%iﬁg 43R i{diohg. 1.80 (s, 3H), 180~
1,92 (m, 1H), 2.12 — 2.26 (m, 1H), 2.49 (s, 3H), 2.97 - 3.03 {m, 1H), 3.14 = 3.25 (m, 111),
3.29 — 3,49 (m, 2H), 4.3 — 441 (m, 1H), 5.20-5.32 (m, 1H)}, 6.50 (d, 2H), 7.30 {5, 1), 7.32
(d, 2H), 8.09 (d, 1H), 8.39 (s, tH), 9.05 {5, 111); m/z 434,

Example 152
N-F(35)-1-(4- {{5-Fluoro-4-{1 -isopropyl-2-methv]- 1 F-imidazol-5-y{ipyrimidin.2-

yilamino] pheaylipyerolidin-3-yllacetamide

The title compound was prepared by an identical precedure to Exampls 151 above, bul
using 4-{(35)-acetamidopyrrolidin-1-y1} phenyl guanidine carbonate (Methed 51). NMR: 1.37
{d, 6E), 1.81 {s, 3H), .78 — 1.92 {m, 1H}, 2.11 - 2.22 {m, 1H)}, 2.44 (s, 3H)}, 2.94 - 3,66 (m,
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25 bicarbonate salt (Method 23; 540ngy, 1. 8rmo|) in
.2- et hoxyet hanol (1 Om) were heated for Q ur s @lousns
WOEHHE™™he reaction nixture was evapor at ed unﬁ A0S0

reduced pressure and the residue purified by
chromat ography on silica ggh.with MAOH : DCM (3:97) to
give the title conpound, after trituration with

110, gﬁﬁler'%%@o&?ﬁ ﬁ%?%ﬁ%@ggﬁﬂ %&g@% 9]{d5ﬂ{§d;3ﬂ (s, 1),

732 G, 58, (0, 1IHR,40 66,9603 @H) H): 60/983%.d, ||l) 7.08
(dd, 30 1 H), 7.49 (dd, 111), 7.59 (d, 1H), 8.26 (d, i
14); ilz 415. WD 2(105/ 075461 rcrchZ{lOSrfElOSOS 88

Exa neke 150 flt]-1-(4 [5 Fitnro 4- 3-iso ropyl -
. -3FI-|mdaon I}-p r||n|d|n2vlarrl|7ncl

| guﬂnl d| no- phenyl) : pyrrol |d| ne- 2- car‘boxyl iC
% byt 2 yl ani de (Method 5 63) (0.36g, 125mrol)
angt-[{38)-1-{4-{[5- FIuom 4-(1-isopropyl-2-methyl- 1H~1mldaznl S-yBpyrimidin-2-
3-(dinme uor,o- r Opvil .- 2- met
yl]arwypfqhﬂyl}gyﬁqohglﬁ cyl[eng H%&Ex@n%lﬁ 1 %2 g) 469g( wﬁlgpéﬂ/}lﬂ Tsopripanol
{'?Grrm 1&% @?&odﬂﬁr% 282 chil GaheatvEt-Datlie LhdR Qiim@éﬂ for 18

at 2001C for 2 hours in the m crowav
hourﬁ'h"é“tﬁs @vap@mtmmsdﬂr wedvpsterressurey B dRivaFrvasfisshyRd wagater sml)

and %&gﬁqﬁéﬁ § h%g%tg@ & &qaﬁfhlﬁ'hh‘n-.ﬁlc‘ﬁ’gm%%% Da:%\lﬂutmg x;/r?seﬁxaracted

with@D Ol (B @SSl diied Gnd éf&@ngapoﬁaz% unﬂWIth(ud@Ipr&‘sﬂrcmWﬂ the fitle

CDC13) 8.21 6 1- 34

comgmgaé 2% & sortdpyite, SbNE: Yo 6Bl 8 I S5, 202 15 m,

14 s(ﬂ{) §<¢é’l 2-333(;1515}{@ @ 11'-H.) 20 %mm{jr, 3 236% -sa(::mn, 111;.;,)3 49— 3.60
785

(m, 111}1;5 4n1~ 5951 ém 11Ham f(&nid 11:313 7. %% {45&@&1)7 33n isfi) 304‘37(9 ”1()35 FAEE

0. 44 - 0.37 (rn, 21-1); mz 464. 15 Exanple
IH}*frE?f 3@1 {3R), - (4-

{i5-Fl uoro- 4 (1 i ropyl - 2-met hyl - 1 Hi m daxol - 5-cl ] pvrim

i di n- anmi no h-gn Dpyrrolidir yllacgt ani dr

idin-2- | h-qn Dpyrrolidir)-3-y11 d
Examme B - Acet ami dopyrrolidin-1-yl) phenyl guanidine

LES'}%L@% @t;.&i_ (VBB Ao ko B-methy R B ik ol 306 ypyrimidin.2-
MLMMMMEM@I -2-net hyl - |
| ) ;
"o B Al Bl s AN R e 2 g
1m1d13%{g$ ﬁfl@[ﬁydrﬁﬁdfcﬂltwm&mu !{fﬂﬂﬁnpid: H‘r:{) Gedmg, AL iﬁémuema;iop iiminoamn'li (61mg,
undaer requce [ essure I C e
0 64mRORIED BT mow RirBee LOBmesbae Byt R bt L Poall
0. E@g@%ﬁ% G{Ehzww&& Pc%&ea w(ﬂh @m&k%: @mgn%sn aﬁinaﬁaﬁ@slm@lm

b
lemﬂqr&m&unﬂﬁﬂrﬁtr()gnn f&ntﬁ hm@ T2e migyupevas dilute 1thi}(2|}é {%Q;ni} and

o gy I3y by s

sod@m3@1driBe (14Mhi). ThedBixfutle wadlricd And@ftérssvaporition whd@2educed pressure
purified by HPLC on a Phenomenex colunm, {0-50% acetonitrileiwater, 0.2% TFA). The

fractions were diluted with water (20ml), basified with solid potassium carbonate, and
extracted twice with BtOAc/DCM (2oml, 2:1). The solution was washed with saturated
aqucous sodium chioride (15mi), dried and after cvaporation under redaced pressure gave the
title compound as a yellow solid, (79mg, 30%). NMR: 1.20 (d, 3H), 1.37 (d, 6H), 1.90-2.04
(m, 1H), 2.11 — 2.27 (m, 1H), 2.47 {3, 3H), 3.00 — 3.09 (m, 1H), 3.20 - 3.47 (m, 3H), 3.91 —
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(d, 211), 8,09 (d, IH, 8.39 (s, IH, 9.05 (a, IlI);

En/z 438. Exanple 152 N-ff35)-1-f4- ff ,
WORMENGHSE. 4- (1-i sopropyl - 2- met hyl - 11 - i mi daxol FEHFEHNS006363

[)pyrimdin-2- 30 1

am noj Rhcnvl I nvirclidin-3-ygi_,acetam de The title

conpound was prepared by an identical procedure to

4.00 %%‘s& 3¢ et@ﬁ@b 3{312# o1 §F Uﬁﬂn? 4{}| )3 49 HBR 1?‘»‘? Guﬁgnﬂ erpé 7.30 (s,

1, c:anl{@rm{}sear ¢/, hegl %ﬁ)(dwﬁg 91}5@ IPI};Ch]fx@l]SE) 1.81 (s, 3
1), 1.78 -1.92 (1n, IH), 2.11 - 2.22 (m |H)22. 44
(s 3 H, 2.94 - 306(rn WD 2005/ 075461 84 P C. |

Exahbie 1542111151110113113 11-1), 3,14-149 (m 3H),
-—4“&299—4 0- 3 6.49 (d, 2
m&&ﬁm&tﬂm&&&rﬁ » hﬁf*] IHILMEL‘%E‘-‘%JB-ﬂED
1,r1}ar$mb}nhpr'1_\|r)'1‘}nwmpt’l” n(SS“#ﬂ 5 11'{,'}:]:{}:('(,;5}:312&111‘}&% §. Bxanple 153 5V 4
3 N:B m@cmaﬁﬁ;ﬁhmdwms ];Jm;ydraecpmimgl 1598, hiinipa pmded(u.’te mr&a@:}wgal
-2-net hyl -1H i m dazol r i}lﬂ ﬁl{]% _
Exarppig &54, plating ipau ﬁr{fbli&%?}i*wmgx%@@ﬁy yhbge iyl Tre-4 (i o

isopﬁ;ﬁgfaﬂ ?yﬁﬂ}r} ﬁ’}?f lhﬁﬂa%l"‘S 512 yidthiiR.- Ezﬁ?ne xampic 153 Zzﬂlgg, ﬂgﬁﬁﬁ mmol)

rrol ac etamd &ﬂ n‘g %
and Q,i}rﬂsﬂmmmdl (ﬁlmg {l. @J’G’pnmpﬁﬁ@dll @ZGML)'E T 2(05 r&m) 14hd. 13 ~2.25

on HSSSAR A 461 S35 Rl 50 LEPLGE Sl 1o

1H), ffﬁ‘ﬂ,}k}i GICH}pS 83 s8I, (nf, ), w50ty :&I}W&S{] &, $HpIMVEd di TH\ B2 (d, 1H),
and _adj uxst ed to pH 9 with aqueous anmoni um
34”?(9"&1&? 88 (5 dHEM'8A* The sol ution was extracted with

DCM 3 x 15 m), dried and after evaporati on under

reduced pressure to give the title conpound as a

Exapole B66( 0. 428, 95% . NVR 1.38 (d, 613) 1.61 -1.73 (m
1

Mﬁ?’wﬂ ,00- 2- 13119”‘1-

idnB80mdike (M 1H), 5.40-5.51 (m 113), 6.46 (d.

s% he héqggmy(ﬁigd %.gg ’PmEﬁfﬁg‘ﬂﬂ @ezitggP f’g‘:hlq@, ?{éfgss £ 93“'_% i %xamlg)lc 153

r%l MM R I 4-1F5-f1 4-(1- 1-2-methyi- 1H~11n1daznl S-yDipyrimidin-
sta d(:‘l{ |s’h'o ) { %E um?/ L:1Iilsiﬂplr‘ﬁp%?az(])Tm- - Mg yrimd Fr?p}r
3

2- }’Eﬂ*ﬂmbhﬁwﬂ}’i@bmtﬂyﬂ Jp¥ieeatirnide (Ex@mple 1523 ANNBF bie (4, §H), 1.6] -

TR A T LSRN 80 -t 3,

3.24 :Jmhggﬁpla =50V, b;spwa i er)pIﬁ ?a zﬁatzr{réln ?Igg B. M&ﬂm}ﬁ, 153[d 27035 (8,
-- lactic aci
THiaY 6 RO Gridbemi tion o 1030, 0. 667 mauol) and

Huni g's base (0.12m, 0.667mml) in DCM (5m ) were
reacted wth EDAC (128rTg, 0. 667mMmD1) at room
Lxample 157

(25)- N (3R -1 -(4- {1 5-Fluoro-4- 1-isopropyl-2-methyl- 1 H-imidazol-5-yDoyrimidin-2-
yilamino} phenylipyrrelidin-3-y11-2-hydroxypropanamide

Rimidawol-

The title compound was prepared {15me, 6%), was prepared nsing a procedure
analogous to Example 154 starting from N-{4-[(3R}-3-aminopyrrolidin--yHphetyl}-3-
fluore-4-(1 -isopropyl-2-methyl-1 H-imidazol-5-yiipyrimidin-2-amine (Example | 36; 220mg,
{.556 mmol} and L — lactic acid (6mg, 0.667 mmol). NMR: 1.20 (d, 3}, 1.36 (d, 6B), 1.89
— 2,01 {m, 1), 2.14 — 2.22 (m, 1H}, 2.43 (s, 310), 3.02 - 3.10 (m, 1H}, 3.14 — 348 {m, 311},



10

15

25

30

25 tenperature under nitrogen for 18 hours. The

m xture was diluted with DCM (20m) and washed wi
WORBHSERS620nL), 1 N aqueous potassi um hydr oxi dE((@M)F‘”}“”ﬂ”

and saturated aqueous sodiumchloride (15m ). The

m xture was dried and aftegyevaporation under reduced

pressure purifi ed by HPLC on a Phenonenex col umm,

% itri kel e % TFA) a
592 403 s b i 410 (e 2P 300 P DB o0 i - S R 280, 730
(s, 1F tfami um;lcm{bgnam 0 @5g, 130; mut4ccted twice with
QAc/DCM (2o0m, 2:1). The solution was washed with
satur ated aqueous sodiumchloride (I Sml), dried and
Exat qkg evaporation under reduced pressure gave the
conmpound as a yellow solid, (79ng, 30%
NHIRY Q44 {5 -FRbrd- Hli&nmmaﬂgml_lﬁ_@i@:@m
2.11- 2.27 47s ,100-309(m1H)
{Jargin h——’@ﬁﬁ%@%” 8111150 4} 7546 t P[°

U/ The thiz o%ﬁ%:@ﬁﬂ&%%pﬂ&ﬂ {Zlﬂzﬂ&{,} 16%8), Wik brepadedIBing adudibdure
(m 111)

analegis DERIET 59 asting ipg - -G raminppytolin §-5f e
ﬂu@rﬁdfl (éﬁgjf 1%{122]1}1%%21' @? rglﬁazcﬂr@yl i GidES. an@i@(ﬂ?éa%pﬂeﬁ%ﬁ@iﬂmg,

uor o- 1-t sopropyl -
0. 55 6minckd2okd-gBrocolic hevi 5 Img 0.6pT h'armlhbﬁfiR 1.39 {d EII} 1 92 2 D4 {m, 15,

2 LB 2L BBz L gveret st s Thessiid o, s

-4ﬁr{ﬂ4 PERYS34 @ 17 EXS DL a.5154, 18], 8o H) DB (d, 1), 7.35 [d EH}
-a3ui nopyrrolidin-i- yI henyl } - 5-f | uor o- 4- (i -
TEEl(é,d[ﬂr)db?l ﬁCQ-l 198 S HE: 7vg $dz 01 - 5-yI ) pyri mi di n- 2- ami ne
(Exanpl e 153; 220111g, 0.556 mmol) 10 and gl ycolic

acid (51ng, 0.667 nmmol). NMR 1.39 (d, 6H) 191 2.04
Exafple (581), 2,13 -- 2.25 (m 11-1), 2.44 (s, , 3.04

{5 14{%@5 glu%qup{ig gmspxkl mg b@éé i 11&11 ?1'_«9 I 3 80 %% @ﬁ’}ml—

ph ﬂ%ﬂ—gﬂﬁ}lﬁ%ﬂ(ﬂﬂﬂrﬂﬁ%ﬂmEﬂﬁ%:ﬁrﬁh%&g%ﬂc 7. 3|5| I( d 2{") - 7.82
15{Bixtarfpleanidgiso-phanyl)-pyrrolidine-2-c: 1rb0§;ﬂr1m ac](z dlmrt]aﬂllyiamjdc {Method 54;

0.5 Bﬁ%ilrgjn%"aﬂﬁ’ f)’?;‘ﬁ dquh%hil x?ﬂnaggq'[ﬁ%(%% 3 #&Pﬂfﬁn‘ﬂe hﬁ’}“%ﬂgﬁ]@daztﬁ—
5- }rljﬂ?@ E4ethe::rmc{mdwﬂd Anage, m&smamﬂ]ju, g hlea:tedmu refibx dwhinoi(7 ml)
wc*@hﬁ%ﬁ&%%d?%agdfqn@%? Py uil ?é‘b‘ﬁ%‘%%g}f”h"ggﬁﬁ%ﬁ?‘fﬁﬂ lgl_:?lﬁx{uazaw

b ' ) 1 and maizl
o A Ol Sy eyt o iy

pmc(udt TBd ddlyent wad rentnwEé i ymcud My cheorggograpghed 61 1(cmmc]qcb was purified

M NENEAETITNEG M NIRRT
eﬂr@stf&{zwfﬂﬂﬂ 2 x 60 44, ﬂﬂﬁ:d Aid)the shhdht (cdlm&llﬂz)vﬁcﬁa Byidda yellow
wolid Dt ina 3 1o, NMR 1200 132 80, dSctys2 (o, T 75398 11, 7.24 ¢4, 2,
6.69 (s, TH}, 6.42 (d, 2H), 5.59 (septet, [H), 4.51 {dd, 1H), 3.64 (dt, 1H), 3.41 (g, 1HY, 3.106
(s, 31T), 2,98 (s, 3H), 2.56 (s, 3H), 2.36 - 2.28 (m, 1E), 2.25 - 2,14 (m, 1H), 2.08 - 1 98 (n,

MY, 1.39 (t, 8H); m/z 452.
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3G

25 Exanple 157 (2S)-,V-[(3R)- - f5-11uozo
A-{1-1sopropyl-2-me hyl=1T -imdaw -5-yl yrig.din-2-
woﬂ"gﬁﬁ?‘ﬁ‘g?phenyl pyrlrolidi33-3-yll-2-hydr oxyp%ﬁ%ﬁé@ﬁﬁg’gu‘m
The title conpound was prepared (I5ng, 6%, was
prepared using a proceduregzanal ogous to Exanple 154
starting from
fxa N-1 J (3R) - 3-am nopyrrolidin-1-yl]phenyl}-5 30
= -4- (1 -isopropyl -2-nethyl -1 Himdazol -5-y1)pyrim

{R}ig@ﬂﬁ?ﬂm@ (iEoaemi-2-rAdBy!- D RDnidazol 8. v rimiding2-alachid o).
Ilactlc (%1 0,667 mmol). ASM R 1.20 (d, 311),

cid methyglamide  11.1), 2,14 - 2.22 (m

Macili otk zs’ﬁmiué Method 59;
3.0 f%ﬁ*’ﬁaff?m g Oine Sk faed) sy n i i

0. Elgs ﬂﬁim&imd (90)-B{dpethylagina)@y Thaesy-1 (hi@@rﬂp&'hz At L H-

bbbl ondogfs 8 5o Vo 15,

mcth@tﬁ:ﬁlaﬁﬁb 41—1&'1[) andHeated @8200ER a5 RoulHid the ddrowave. Solv cut was
-1 fs-Fluoro-4-dl-isopro

mmoypd AN P REA S gt TR oA PP HG: and the
rcqu%é%{ha%ﬂ&ls) QYL Lol el BiaBsaRitded 2K, 81@69@/5 ?/g%t:@'mmdqf?iﬂﬁ)@h{ {(2x

ounds was prepared (3 &Pe ar ed
50 mths gl zmdpnkvcmdunevcdam admrgmtmsxetdm Eﬂaﬁ'wbhd {13 8mgt APk AR

oo 1B2STE SO0 R ) B XATR: 441, 2 kPAREAE); €50 d .

ﬁsa@é NEE- M{@@at&tEn?mbg {t15ﬁ} mqfrgm 1020{c5 58), mﬁm@i :ﬁh}dz 58 (s,
ycolic acid NiviR, 1.39 (d, 611
310, 3 25 G4 (200, X106 - 36 . D01 P 0L BELDRE . 111y, 2 44
(s, 3H, 3.04 - 3.13 (m | TI), 3.18 - 3.49 (m 311),
3.80 (d, 2H), 4.46 -- 4.51 (in, 1 11), 5.34 (t, I1),
Exaﬁgmm 5. 51 (m 111), 6.49 (d, 2H) 7.31 (d, 11-1),
d 1

£-1- d 213 7Ih8- - 1'd1£'l - yrimid ﬁgmol E‘Jh%ﬁ‘y’lﬁs
pvn@!tfﬁ@ﬂ@hﬂm(@m'a&lﬁﬁﬁmzﬂaxﬁrlleEt :ﬁyl I 3|d| i m2dazol 4- ?/I )-nyrs
N d 2

Ijn| fx’!ﬂlglt (ﬂyéﬁ?{{lﬁigtg-p}13n:,fl)epr;}r/rolnrimenr;?ocalrbc:x&?c acldcr?ur:tﬁo})é}{uéc (Dﬁ:ch{:gl 59,

0 2?%3) 0, bt Anbeﬁ gl@?%@?‘l Qn e r(‘i"ri{%&'{ﬁﬁ @—n&@ﬁb-@?ﬂirﬁi&azol 5-

1, 82mip
y}}p(ogzz)mauode r{fklehwldaﬁmﬁ G azmrwm 9. Jig ﬂnﬂs@pnmpl;l mm?tza sadedhin 2-

ctipoeghans) Gomtang b Lo RBLRTG? 2B ShRraaf syent was
rcm(g%)i in YEh BhORE- Igu&% chﬁﬂﬂﬁ@%ﬁﬂm@@rﬁ’ph@ﬁ@ﬁhﬂ@%ﬁh D@Eﬂe

eaction was transferred to a m cr owave t ube and
%Me{éﬂ&bﬂrﬂt 22DBOHBEM aidinedly I SE) AU 4 waldpapylow solid

St ar. terl ' h t
ot SR S PR se PR o AL B e
TEPsIg3 d, e, st Fﬂzqnanmtmz {rsqﬂm He]j *sfgem;unmssswgrlﬁ) 3.24-3.17
o, T 0%, AR, 088 TS W 2R, 70 2188 tm, 2m), 1.46 ¢, 67 v

420,

Example 162
N3 R4 (4[4 T -Tsopropyl-2-methyl-1 H-imidazol-S-vDpyrimidin-2-

1Jamine}phenylpyrrolidin-3-vijacetamide

4-{(3R}-Acetamidopyrrolidin-1-y]) phenyl guanidine triflucroacetate salt (Method 70;
1.79¢, 4.55mmol}, (2E}-3-(dimethylamino}-1-{1-isopropyl-2-methyl-1H-imidazol-5-yljprop-
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25 extracted with DCM (2 x 50 m ), dried and the
sol vent renoved in vacua to yield a yellow solid S
WORYSUE1EY . NVR (400. 132 MHz, C0C13) 8.18 (d, THj/&Bt “36”’“3“3
(d 11-1}, 7.24 (d, 213), 6.69 (s, 1H), 6.42 (d, 2H),
59 (septet IH) 451(d@ IH) 364(dt, 1H), 3.41
3.16 (s, 311) , 2.56 (s, 311),

2 Ln-iogg(%e néﬁiﬁﬁvﬁ%ﬁfe@sz}gwg&ﬁ% Wpug'i?ig hdipor&efinat (20m) and
DIPF%LL Oﬁlzmﬁ)%gﬁ?:l Gei’é/t%t%.agpﬁ‘s@@@&@@ 92 vRda ik &eh 681tcr
- - uor o- 1 SO
cvap@an mdmcﬁwﬂdmssw rAherames T aply; on-sigA mrlon i Me(iERENL{100 to
henyl.|
sosRSENL i XUERBLILAE BEREOTIN 161 L BB TNCR, ooy
1.39 aigksn),rtewshyn e MRO I dHES, 1 15 B22 7y, 110), samﬁmm ~3.02

(n, W11 S a0 TS 7 B Do 58 (eadih s AT

@3% 118, B3 hin wee dadd e dst HB-marddroxyet hanol (4

H, I:(%ndﬁ’heat ed E? 2(?8:‘ C?or 2( r%urs in the, mcrowave.
SoI vent was renoved in vacua and chromat ographed. no

E gt was passed purified by HPLC, and the required

—ﬁ?&%m ons were combined and Gasified with K2CO8 (0.5

N-FC)e miumtzeei Mmmﬂ@w ¢ 2nothild E5 Bnidhrol- 5 ipggimitint.2-vilamino-2-
sovent ) n vacuo to yield a yellow solid (I 3

2is #HEMSH VB z, CDCI3) 8.21 (d, 1H),
;I %?c t(tg;:'GcoS oﬂn}ld (5724%41{1‘@) w%%ﬂﬂap%r@:? ﬁ?aﬁ §na1d§fﬁm rofieho & Eﬁ«:ﬂmple
septe
162, 3taBmg(itom E+ﬁuor@-4gf(ﬁI(}@cctam)dupgngghr( &- }*Imh):nyiguggc(h@g carbonate

[Mcigl%ﬁ %nﬁi ﬁ%% nmlcg %%f% @énf%?kfn 1%% & (Ris@fdpytb-Aanfdi .

lmxfiﬁfbiﬁ%»lj;@@pmﬁﬂlmﬁ mettngd 2BABV O raxsd, 243 y) 1. 8mwmioth HiVR:
241,%,@9,13%&635@ Ty VG £h0e 3358 PRk de%s Bh .04 — 3,12
(m, i@ 31l ﬁ]ﬁml @2@3@@%'{&1 By, &leﬂ%1@@rm5ng @ @, 1ED),
668({2(!;}[;ﬁi&{dnﬁl}qﬂl@r{ﬂnﬂj){ﬂg (s, lH} ?:G {d, 1H}, Sﬂ? {d, 1}{),832 {d, 1F},
SQ 2-met hyl -1 H i m dazol -5- 20

924);§]1ﬁ]’o P‘z‘ggh | -one, (Method 24 of Al O 03/076436:

0.15g, 0.0.68 nml) were added to 2 nethoxyethanol (4

m ) and heated at 200C for 2 hours in the m crowave.
Peepayation of Staptinghtaterialypyed i n vacua and the gum was

careful ly chromat ographed el uting with DCM

| %0veCOH DCM 2% OHI DCM and finally 3/oMeOHI DCM to
Methpelld a yellow solid (101ng. 35%.1\TMR (400. 132

828 (d 7. . 2H), 7.34 (s, 1H),

MM%%MM—R&}%’@% 657(|n 3H) .

S. Q%\*Iétﬁ?lﬁﬁiﬁﬁnn}rlﬁét)lm1tﬁ)pﬂ9ny(ljpapeilaxhi)e [4.3465 Chin:, 20B) 98 BORY

(19??}] {Zélg} in BtOH (250 mi) was hydrogenated over 10% Pd/ catbon (2.4 g) at ambicnt

temperature and pressure, The reaction was filtered and the catalyst and insoluble solid were
washed with McOH:2N hydrochloric acid (108: 160 ml}. Evaporation under reduced pressure
save the aniline hydrochloride as an orange solid {(19.8 g 81%), Mz 256.

A mixture of the aniline (4.7g 16.1 mmeol) and cyanamide (800 mg 15.6 mmol) in
EtCH (15 mt) and 1 ,4-dioxane (25 ml) were heated at 90°C - 95°C for a tetal of 19 hours.
Extra cyanamide (450 mg) and EtOH (10 ml)} were added after 5.5 hours. The reaction

mixtore was evaporated under reduced pressure. Water (100 ml) was added to the residus
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(m IH, 2.80 (d, 3111), 2.55 (s, 3H), 2.29 - 2-24 (m
2,06 - 1.89 (m 2H), 1.46 (d, 6H); mz =

“ﬂé@"“” ”’9162 30 N 3I{ -1 4- 4 -1s0 ro |-2-me ﬁ‘%Q‘Bzuu A0S

I-1H-| m dazol -5-vl -mdin-2- yllaminol

pl renyfl pynolidin-3 -yllacatiam de

4- ((3R) - A, cetam dopyrrolidin-1-yl) phenyl guanidine
befm%:rﬂqg i 4 @ﬁ%k@mﬁﬁ'tﬁmﬁ&id&t{mﬁi #407he s:bllt_i' %&. ﬁﬂm@é Hﬁn@h%ed

di met hyl'am no) - 1- (i~ 1 sopr opy! - hyl - I'I'f

withia mmm wgey Bipt erpa fﬂmr@mmma 612 W@WFCThe remdue was

T

NMIREES @) J?EAa oa {11714411}5 3 QOminBI) \mn@b b,em}efd?:a{dl IBE ﬁﬁr(dm{) mz
hours under nitrogen. After evaporation under reduced
8. pressure, chromatography on silica gel with MQJ- VDCM
(100 to 5:95) gave the title conmpound, after ether
trituration, as a yellow solid (165ng, 999. NVR 5
MEMBB (d 611) 1.75 w1.90 (m I rﬂ, 1.80 (s, 3H),
: . 1 ( 2.98 -- 3.02
- 4.37 (m 1H),
S. ﬁébmm@l Z@»&mopna:isa)pxp@rﬁ&e(m M&r&:hmﬁ C&HSI o5 7-096-)19773] @B.8 &)

in EGRD 2Rt byer 1841 copesh - 6 oph lenpoteture and

picssf,dre "I%Q Eﬁtﬁ’l?ftlwa%ﬁ“@%}eﬁ off, lw'a';heh:l'%ﬂﬂ?t@ﬁ 3060 k) d?il:l@hfﬂbr@du&ﬁ under
uoro hen rrolidin-3- acetanride T

rcdutf:d;ire?ﬁm@ P RIYR dac(a@ﬂmw 4 povpf swwdsl%r(etﬁb‘w@th by an

"SRR BeB ARt B 3P g mo o

ml}. @N&m@ﬁh ﬁﬁ}xﬁﬁ’d {s@nal E mﬁi‘dﬁtm&d&ﬂi thdn, 168g.3 0 42'31nﬂmnl,0:hfﬁnamldc
dlneth aru no) - 1- o
(1.6 EEIBSIGB'F‘B}QW ST {,41111 ng: addcd The reaction was heated at 95°C for

% M@ dded. Th
17.5 g@%@@saéﬁagy%gfn% %@&%; %Igﬁ@f H@W&:B@éﬁei nf?)fw added. The
reaclioy @as @nﬁ@leﬁmﬂhﬂm)atmg]_[fzgﬁ h@grs Afteryapat@n un ::_x rg[cgmg{ﬁrpmssurt.

the 5(3?'% )a.ia]; éftgtatcg v.\iﬁx ckﬂe‘r &f’ngél E%%n%ﬁk&éﬁh%@ld u%‘s %%s?lvgd ia8vater

(40 111'}43 ﬂwﬁf #ded sahuratad ﬁdiﬂhud} h}ﬁmﬂanﬁcaﬁﬁmﬂt& Sﬂlgﬂd% {75 GalPRith dtm‘mﬂ
Aﬂt:(: al gqq) the golgizwetsdzl_%aqqg by iiéraﬁgrn (l.:éashqipbﬂth Wf::tz)ngé%:l_% gg} @rdé:hmd
nndﬁ'_v?é‘:.!uilﬂ/&t, %‘}‘%j' ﬁ i\/@f B} 9 ¥Rt Q@ﬂ 3]0‘3 (E 2, 2 9-38(vbs,

yi su tonv ta2|n 1- auani di ne
excl@bgabNEL h.;ﬂiémj #ﬁbﬁ)&ﬂ {4 2(H4= {6188 ffb@Hén'sﬂ“Pﬁﬁi .perazinc [J.
Med. Chem 20 (8) 987-996

Method 3
{2 E}-2-Chlore-3-{dimethylamingt-1-( 1 -sopropyl-2omethyl-1 F-imidazol-5-yprop-2-en-1-

ong

Benzyltrimethylammonium dichloroiodate {2.6g 7.5mmol} was added in portions to a
stirred solution of (2E)-3-{dimethylamino)-1-{1-isopropyl-2-methyl- I H-imidazol-5-yl)prop-2-
en-1-one (Method 24 of WO 03/076436; 1.1g Smmol}y in MeOH /CM (15/30ml) at room
teraperature. After 1 hour water (10mb) and DCM (20ml}y were added followed after a further
30 minutes by saturated sodium hydrogen carbonate solation (20ml}. The organics were

separated, re-extracted the agueous with DOM (25mi), The combined organics were washed
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(1977)] (24g) in EtA -1 (250 nm) was hydrogenat ed over

10% Pd / carbon (2.4 g) at anbient tenperature an
WORMS4EE. The reaction was filtered and the E'éi’ré’l'%r%{l‘“"{’“f”‘”

and insoluble solid were washed with MO 1:2N

hydrochl oric acid (100: 10Q44l,). Evaporation under

reduced pressure gave the anlllne hydr ochl ori de as an

. 1 /
wits 2085 b e S Es Mhp  Rn Bi Bt g Blso
and £8@atol B ivd Me HiEb Ehrdpdudd apad dil eorekiclyidd dic@eanial «(c2oMit 156.
were heated at 90C - 95C for a total of 19 hours.
Extra cyanam de (450 ng) and EtOB (10 m ) were added

Metipfat£7 5- 5 hours. The reaction mixture vas evaporated
**“Uﬂder reduced pressure Vﬁter (100 M) was added to

1C 1321111511111113113

A}:'B‘vfé{éh 131?’1 Ig{c : '}%alﬁfnﬁqifo c&ar?a?rﬂdé{%ﬁ%rgéﬁ%rn%ﬁ were stitrod
in 1 Jr tokh® (G PEAIWENEIC] ifln jAetiotime & Fil)tver sinh@gﬂactchabaﬁ:r&rtreeﬂng at

to a beaker. The residue was triturated w.th aceton}e
95°C( 50! rhgurs.fRIF e drraurawas aYapeEr TR et e PioppFpaud the solid

tnturﬁ%ﬂngtlﬁr}%reg %e%:r@mp%%ng r:w h'/tl E‘h;@soii% WS ﬂe%kﬂ WE iR u@rﬁ:ﬁ)(fﬂml} and

r;tm‘rﬁ dilﬁn & elpw2diition wk zaturﬁtﬁ:ﬂ a@r&nu itdionl hj@jmgcn carbun ate sohation (I5ml}.

i4-f4- erazin- hen
The B—]héé’ﬁﬁ 8H@‘fcgedsvbdrﬂii & unAgféai;l—g/ F1¥r4?h|%ﬁuﬁ>{% lgrr@ aﬁry Iﬂ rgrinsré }0 a%im the
fitle Eehq&dﬂﬁﬁiz q@rsem NAGR 0 8% r$187m99@9(r&;9mﬁ§emﬂe@v&mg)3 6EL@H, m}, 6.68
was hydrogenated over 10% Pd 1 carbon
{2H, @, rn?lg{?ﬂaﬁ) éi#%r-%ht tenperature and pressure. The

catal yst was filtered off, washed with EtOFl (500 m)
and evaporation tinder reduced pressure to give the
Methil §ine as a purple solid, 22g (still wet). The

anllg Eg 548 g 22. %24 Mllﬁf asi stI_lér_r&d |n dr1 -

di AXBNeiok 6f @ammrﬂﬁrmm ao mmﬂde@m;hﬁmmw pl@g}r;ﬁmam fethod

m nut es, cyanam de i 38. 1 surma ). a f( P
19 oG OVETSF: MR oniel ﬂnd]%éhg%%ﬁl%'ﬁ" Yodma) it seeac

0 b .

s i AL LAERI AT A O3 v
to csod BbdR Lol tbfipheRtd ¢ tﬁﬂulx&nh@wmmﬁﬁd BilCEEaPOR. a’Ehe@:nude was

under_reduced pressure, ? i d was é}rl tur atiﬁg V\l{/ Hh
takoa R &y EIOACRIHACT AR ROFor of s R A R SR B
ailﬂ%}@ﬁﬁsﬁrmlxﬁlﬁg hRidpn §J9Q¥ﬁs¥ea%ggf ¢h§ ﬁ@#fﬂ?&i@ efeOdhatifed, the

en car onate solution (75 m) stirrin 20
aqufﬁrm blwcmaﬁrmtrﬂcted bz githi Id%éhmhr: @eﬂws wercprnbrna vghed with

ering BRGTe7bao RBF 5 Sy G 1k ElgpiaB Sl B8 R on YBEHARON
IDCﬁrﬁFtCﬁﬂclfmnﬂ}fQH@ﬂ & &MTM}STntueatmﬂahtgﬁamhesthar Savb 4 whity solid,
whlfhlx%gs ﬂtﬁerfdlaf {0.49 @35%) NMR {C’DFI;} 1.51 (J 5%?22 r%, %d4 %5
(septuplet, 110, 5.01 (b s, 2H), 748 (s, 1H), 8.31 (s, 1H); m/z 252 (*°C1), 254 (Cly ; mvz 250
(>, 252 £7Ch.

Methad 6
4-[N-(Propiony!)-N-(isopropyljamine]-5-methylisoxazole
Triethylamine (1.0eq.) was added dropwise ever 45mins to a solution of N-isopropyl-

5-methylisoxazol-4-amine (Method I of WO 03/76436; 258g, 1.0cq.} and n-propionyl
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25 2E

- 2~Chl or o- 3- (di met | ~yl arxti no) - 1- (1-i sapranvl - 2- net hyl
WO dazal - 5- Vl)nron 2-en-1- one PCTHR2ODE 303

Benzyl t ri met hyl amoni urn di chl oroi odate (2.6g 7.5muol)

was added in portions to a stlrred sol ution of

(2E) - 3- (di net hyl am no) - 1- (Il]ISOpI‘Opy| 2-methyl-1Himd

Sl S T B b S, AR 20,5 V0 A e

and thE&MRA"EWHE 1o r%ﬂﬁtmberﬁh%tf o] &t \ﬁ.’hth[m). olaR§wECMdc@ B the

were added followed after a further 30 m nutes g%
mixtemtvis dheagtiod far diwmirar Deearseus boeraves ssprded o wobeLyith water

(2% W oL O%%%ﬁ}l %@é{’ﬁ fﬂv@ﬁcg?rb%‘h fjlﬂéréﬁe XA kRt ed Qx?d AALAOUS was

g ni s wer e washed
then Yha Q051 Chthd BowRe GRGESDtdavE \{Zy{:llmvlf bit $hyxh-coFtallidet ob $tanding

[ ( 3
308,41k FOBRETY et BrBiceay S wv s il i e B ot
gﬂt{m $itle compound as an oil (crude yield i.08 g still
t)y” Mz 256. Method 4 S
N-f4 &l owhol i no) phenri | enani di ne bi carbonate salt
M t4- rpholino aniline (1.78g 1Ormol ) and cyanam de
HE ng | Omol) were stirred in 1,4-dioxane (17.5m).
Nuf{%‘}él-lﬂacwlm ailmﬂacﬁic?mméméﬁﬁﬁﬂbxpﬂpmﬂéd ow y added before
eatin or 1 | hours. The reagt, ' e
wad fé’d&ﬁwgﬁgd& (RpsePsEda e ERSer oG & 51 1.000)
msgﬁﬂrww% dvideh (e rwﬂ%ﬂwu%madﬁmﬂwwampmemuﬁhmml

his soli was trea w t wat er and

{ lﬂ»@i iy BdSHopvagiekl dhe mﬁﬁt A ffﬁlﬂﬂ‘@égﬂh ﬁ&faélan a%fb% 4OH was
.um h en. ¢ L SOL Ut |
rem§HS i e By Rt PERGIRGTO 2Ry T st Hiholtlc
purifidfizh) and air dried to give the title compound 2. 3g
80/0. NWMR 2.95 (411, m, 3.39 (exchangeables, it bas),
3.68 (41-1, m), 6.68 (2T-1, d), 0.71 (2H, d): ntlz

ﬁieﬁg#ﬂ 15 Method 5 2-Amino- S

-4-(l-isoprorryl-2-tnethvl-1H
“_I.EQM&Z@LX&“ ne A solution of

B SRR A TR B i a7 00

wasQtibg] wh 36dtinh )l}r&ﬂdl ABK 1.diey. Xlﬁ FAQH {3vdry)).)Thc meaatet ves lxaiod to

ro A OB PGB AT E T RS R dos O e e Bt i i
was sﬂnﬁ@ﬂﬂﬁ&?ﬁﬂﬁ?{h@w&%tﬁﬁg ot e téﬁhh’@ﬁﬂan @qm@\f}%lﬂiﬁl&? MThe

e crude was "taken up OAC and wat er

reactibe wap thet iedmsedotp cool) ihd splod ws&ﬁiéﬁwd:%ﬁ pashdiscardgd, addlpodvent

to this stirred ' -1.,8-
Wﬂsr"’@%{k’ﬁgla?’“ e \Rnﬁ?aatg%cf\gas\?\t%?neaésﬁéﬁ g)nthF regi’dlu(f’,ﬁféc Aﬂélg J%é%’@t%md off
and gy decdahe XL HAGRE ﬂlaﬁ BERoMidtA wEtuﬁ)Cch;ﬁ tieamtiherapingasd then

wer e conbi ned, washed with brine nd dr
performetie AGIEGH 1 oRPoGH BN A Brovasdl g, PR MR 1.23
aESh!  $R MR 40 3, 5), 2.77 (21K, @), 5.0 (1H, b s), 7.87 (14, 5).

Method 9

5-{3-Dimethylaminopiop-2-en-1-ovl)-1 -1sopropyl-2-ethylimidazole
1-Isopropy-2-ethyl-5-acetylimidazole {Method 8; 290g, 1.0eq.} was stirred with DMF

DMA (2.0eq.) in DMF ($5vol.eq.). The reaction was heated to 130°C and stirred overnight.

The reaction was allowed to cool and the sobvent removed fn vacio, The residue was
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25 | DCM Et OAe, from 0150150 to 6147/47). Triturating
wollg-eam in ether gave a white solid, whi ChPWﬁ:B:{;{ﬁ'ﬂmasﬂs

filtered off: (0.439g, 85%. Nh4R (C]C13): 1.51 (d.

61'1), 2.55 (s, 31-1), 4.85 (septuplet, 111), 5.01 (b

s, 2H), 7.48 (s, 111), 8.397(s, 1H); nlz 252 (“d),

254 (3''C) ; nriz 250 ('d), 252 (37Cl). 30 Method 6
triturdRd with ether and the brown solid ﬁltt::n:{i off, washed with cther this process was

Propi onyl )-N-(isotrronvl) anlnog 5- nmet hy_1i soxazol e

repedfed. éfbhwtmﬁ%ﬁ@r% theoseminphandawgdad by BWCE@H@%#&PH%B fugEg with

6 N R e e ROl B Bl 9273

(2B, 215&@‘5 (BIIOBG} B.0aqtH veptuplaiyph §é (NDAR0. S/ (IN54Y 253 PE, T.( ;
B2RI 15ry) } 0303 -96 chloride (I.Ceq) in DCM 8. 6voi . eq.)
at -3C. The reaction was then stirred at 0C for

Metfddidgli ns  and then left to wann to norn tenperature

~OVerni ght . Wat er gl Ovol . eq) teas added and the
ii_ﬁﬂxmmhganbﬂgmmmﬁhsmﬂhﬂg@@ﬂﬁﬁ 30ni ns. The organic |ayer
se a e . .
SRR ARG RIS A R ek s oo
03/76416; 89, eg. mﬁdﬂﬂ}had $:Gxith@émhinwa§.i5g, FRENM;, eiDwe ch DENMWRAGOL), was

o S o it LBk LS80 Bedell o) Sy e
was %lnodgra%xﬁﬁﬂsﬁn ﬁl&%b}uhén &'aé a'ﬁif!nwcﬂ)t@ wéis B dndient 1erﬁﬁcfaté|re &nd slir

-1, septuplet), 1 (1H, s). Method 7 10
for 1[1(::111) Tﬂempym:guiamaﬁ@@ﬂwéawm wgater, 2N HCl, brine, sat. NaHC& and

0 na :
brmgrir \%ﬂf{ éfl &g'l Fv weh_%?afs gya rnézgga/ 0 a%;e the tifle co qhuufui'i as, a;(nac%% which
crysfﬁll(7%@l(h@d’a@ sci&a@ﬁ 1l 76 “}MRVQ&BG‘QF i IP¥i8a-dan (ﬂté’lﬁ (h e, dfgiﬁ']{t

S ot |G 2 ooy a2 Lf B 1 ™
renoved by filtration and the EICH was renoved in

vacuo to | eave an off white solid (3S 1g, 981/.)) This
Methed 1lsed mﬁthout further 15 purification. Method 8

SO y -ethyl =
M B. tﬁ] 5@8{%&%}-}%&%—_[\;, sopr opyl propanamn de

( MEEI f0diod;of 3%&%@@1 laIﬂﬁoyﬁmeﬂfyilmm:emlm[Mﬂh@:btﬂ t 1oy

h d E
23040 DR 50 e Bl raenp eyl BT LASRAL) Aghes Cualyst wes
fi ltmpﬁd&%gmmﬁdﬂ%s(&aﬁaﬁea Tﬂ@&s]dﬁ@%a@@ﬂ%taﬂﬂﬂﬂﬁdﬂh@ and the

was stirred for 2 hours (the consistency of
crystadbveet inermotidn gies filtercd o i(Hed ) cthipasusey witdppe furﬂ@aew%fﬁtm
was then allowed to cool, the solid was filtered off
and di scarded, and the solvent was then renoved in
TﬂﬁM@qu Acet one was then added to the residue, the
id was filtered off

1- Fﬂw] 2-propyl-5-acetyiinidazole
A solution of N-[(E)-1-acetyl-2-aminogthenyl]-N-cthylbutanamide (Method 11; 33.9¢,
17imM) and NaGH {8.2g, 205mM) in EtOH (400ml} was heated under reflux for 4 hours.

NH,C1(11.9g, 222mM) was added to the hot sohution, which was allowed to cool and stir for

48 hours. The reaction mixture was [iltered and the solution was evaporated. The residue was
taken into ether and filtered again. The solution was cvaporated to give the title compound as
a vellow oil (30.55g, 74%). NMR (300Mz, DMS0-d6): 0.92 (t, 31), 1.17 (t, 3H), 1.70 {sext,
210, 2.37 (s, 3H}, 2.64 (t, 2H), 4.23 {q, 2H), 7.83 (s, 1H); m'z 181,
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25 and di scarded. The sol vent was then renopved in

vrrcuo. Prep chromatography was then perforped B\é )
WOMSTHEt wi th 5% McOhl / DCM to | eave a browhCgfBMatnes

(290g, 86%. NWVR 1.23 (3M t), 1.43 (61, d), 2-40

(311, s), 2.77 (211, q), S¢Q_(1H b's), 7.87 all, s).

Met hod 9 30 5-(3-D

|rrethyl am n2prov-2-en-i-oyD-1-is_opronrl-2-ethylimda7
Methadd3 7| sopropy- 2- et hyl -5-acetyl i m dazol e (Method 8;

5-{3-DAR8N lﬁ-m% I-' RpiidatA (2. Oeq ) | n
€ reaction was heated to

sth Wietummfélrﬁhrgll-ﬁ prﬂi}%%ﬂ?ﬂ@d@lﬁlﬂ%ﬂqlﬂ\/{é@%di léme%ﬁg d 58@&@ and

onSERA RO ALY, SIS LR TR PSS e

allmﬁﬁ%&ét:lﬂmdn ohthe kBtOWgeﬁﬂ’ﬂﬂed (i bdﬂﬁhﬂg,dh@f}ﬁ)dumghﬁﬂmaﬂ frhm the

ot b st RS bl s
ubtm?érg%% &Qg@ﬂ%}ng th%%%i%génﬂ terﬁ%‘;Hh ‘é@mﬁ((ﬁ%%g '3@\"?@01?5“ WR

MR 1.24
(3003RLRMSH)6)20.95(t( F110 116 (s JH). 5. dsqst, 2H), %@fb(tu%l?l}eﬁf?“ (Bs.881),

4305 AR A S  ERT A, PR A6 B IR P oxazot e To o

stirred, ice cooled solution of
\ 4- et hyl am no- 5- et hyl i soxazol e (Met hod 5 of WO.
Methmh¥6436; 49.6g, 305m\V) and tri ethyl anine (77.0Qg,

{24‘17&6;1@[;&1%?1%%?&@)2 AP 1-130inSHoM-3-
n- yry C ori

DCM' & k0@ Jolutitherdt &%(@nﬂbﬂemmléiﬂmm -2 gty l- A"

ti.on
iR T R PR R g0
(LOOAT & 2HdIRE emdbabiel, wdrli in @ﬁlnnmmmﬁmdﬁclmmm( 141 lﬁg,
was dried and the sol vent was evapor at ed i

40mgriol) Bhetsmpaiahec was mamgIned -39 C ot upbtoriing Pl *%mng for
Dﬂlnwet)ﬁgéﬁs_}‘? 16110111&%?}&6 5 Tgcﬁ%ﬁ_ﬁl %ﬁ%ﬁ%%ﬁltﬂ%@hgﬁ)tmt@we?s&wapmatcd

unded l@m&pr@&u{cﬁand(ﬁb mszﬂum@as(tchﬂﬁm)]}ﬂfﬁ B&vaf siastketiayith agh 2

amnflq?né, H{\}/%a Eﬁ%ﬁ%ﬁ%ﬁr g@w&i@% I\I}fﬁ £V aporﬂtg 'E?IELPBT rc}.!luﬂcd pressure. The

title %a&b&nﬁu&axﬁwl mé\& Ripk @8 Men %emtd@/&wa%@p@a@ EeufMeti0BOBOH /
59, in EtCH (I'. 51) was hydrogenat ed
l*tt}év,ethcnl})%(éﬂaﬁﬁ f(]_)_@ ﬁg@; g@ﬁicmw@@ﬁe off;yetiehdrastyl Fed pstanding over

seve al weglr(se qﬁc% L l}r 2 t t{?}%{l%‘f‘;‘? 4§ ﬁ:ﬁ Bﬂp] at ﬁdﬁs jﬁbe ﬂi ( 5, 6H),

esi due was tri

4,70 {etpret D, 6196 (dyasi)f 7.08 gc Hd}, O NIBI3 9} 1z): THIGST ma,snfaééa

wi t hout further purification.

Method 15
(2 2)-3-{ Dimethylaming-1-{  -ethy]l-2-methyl- | H-imidazol-5-y1}-2-Auoreprop-2-en-l-one

The titke compound was prepared by the procedure of Method 14 above on a 46mbt
seale of (2E£)-3-(dimethylamino)- 1-(I-ethyl-2-methyl- | feimidazol-3-yDprop-2-en-1-one
(Method 16 of WQ 02/20512). The title compound was isolated by MPLC on silica gel using
two separatc coharans (5% EtOH / DCM, then 10% EtOH / EtOAc) and crystallized readily
on trituration with ether, Yield =3.93g (38%). NMR (3000Mz): 1.2 (t, 319}, 2.38 (5, 3H), 3.05
(s, 6H), 4.18 (q, 211}, 6.96 (d, 1H}, 7.34 (s, 1H}; F NMR (376MHz) -163.2 (d); m'z 226,

Ei:@sd? @n— -oTE
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thhod 12 25 1-Eth I1-2- acetylimdatole A solution of
_‘%(7%% 1-acetyl -2-anri noet henyl j-N-ethyl but anam s X
Wﬂ'(?ﬂ}‘e e 11, 33.9g, 171mM) and Nad | (8. 2g, E%’“ﬁﬁp"”l fpensns
Et OH (400nl) was heated under reflux for 4 hours.
NH4C1(11.9g, 222mM) was added to the hot sol ution,
whi ch was allowed to cool and stir for 48 hours. The
: r tion mxture was Filtered and the sol ution was
llllr-J'—lf’-'J%@;@orated. The residue was 30 taken into ether and
(22 i iEckéuaainmth TN E-solabl-6y e dlievhplritopd-Hupreprye 2 -en-1-
the title conpound as a yellow oil (30.55g, 74% . NWR
QHG(SOONt DMSO-d6): 0.92 (t, 311), 1.17 (t, 3H), 1.70
titlg c%l’np@n)md @aﬁ)%q(a%ml FH1E)2-Alesklobu@E-mefindd Helnidazol.5-
y1)- aadmyiamm}p(rmsbsn ~ome (bdethed 3131 MQ 8YPT4E Ny Py thprocedure

of Mgy 12 gru%r[‘ étff;?l%r s;lfc gklh%hlé.br%TtE%a%ﬂ % t}ng%gg%t@irlﬁ 70 OAc(5:9510
10: 9a)zaffos&dige mmmwmmﬁ 2 PNEwDRINIK 1 (648, 571@’.;) WD@BM )?3+lrﬁ8

irre or. .18 ho
(m. B0 %éwﬁsgﬂaﬁ 205151 bl 208 eirop o Gonh des fige 1, 723
(d, 1%? p. the product crystallized fromthe reaction
xture and was filtered and washed with ether

(20.949g). A second crop was obtained on evaporating
M ,fol vent and triturating with ether (8.8g) (29.74q,
—"‘ﬁ%‘fé— NyIR (300Mz, DMBO d6): 0.92 (t, 311), 1.18 (t,
”'f?*fFﬁ;gml‘* mﬁ?mﬂ 5"1?3&“" gyzm?azfﬁﬁe bi@Honate2a94 (brs, (511),

11T 644 samapobisbasproRisi g e Fropeighy fgsprioed abote ot Method 4
usin g NJM-;'{%% h? ?{:h%r(%ﬂhk!ﬂﬂﬁﬁtpﬁdhn‘e%p g Sl Tet-Aehdei2 T BAE da

rop-2-en-1 ohe To a stirred solution

8. 49@1@{2;5)44:@4 gl meditrana f 3ol 6 ﬁﬂ(nmnl}ua@@ groapse GombeY i9)d: 53{pe,

sogihifeEss Rt V38 455 O GRS dobury e ey

tenperature, was added in portions over -5m ns,
Scl ectfuor (14.16g, 40mmol). The tenperature was
ai ned at 25-30C by slight cooling. After stirring

C re was cooled in .
{dlsoﬁﬁcglg% el Lth{re@"gﬁﬂzél}‘r% filtrate was evaporated

un ddrlumreduu&dqum‘si&ﬂ& dth minel) vas pdiied toeis-Zetatiesilivhpgspholine

(44, % jgﬁw\é\@? 8‘}3@ @%@&P“ it Iq'énv':f‘:{lpor a{‘l’e@qébl el?q!rué'gg i gpotonirile

{500R0 eﬂ@%@tmﬁ b.@q 2&dd dnlder et ining hoas, doslet ailada(hmd m_s@h
on silica usi ng two separate coglgrms 10%

asBRNS: aqcHEn . Bvaefton of S a5 8% o uihied Yo solid
(3.19090 0 Gkt 3 0% @NsrP), 289 D FHR UGG (1d, 2H), 3.76 (m, 2H), 6.82 (d,

2H3, 8.13 (d, 2H): m/z 237

Method (9
4-{Cis-2 6-dimethylmorpholino)aniling

1-{Cis-2,6-dimethylmorpholino}-4-nitrobenzene (Method 18, 8g) in EtOH (100mi}
was reduced with hydrogen over 10% paHadium / carbon (800mg) at 50°C. After filtering off

the catalyst and washing with EtOH, evaporation of the filirate gave the title compound as a
red/brown ofl, which started to solidify after several days (quantitative yield). NMR (CDCls)
1.23 (d, 6H), 2.33 {1, 2H1), 3.25 {d, 2H}, 3 .81 (m, 2h), 6.65 (d, 2H), 6.79 {d, 2H); m/z207.
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several weeks. Yield = 2.50g (42% . NWR (300Mz): 1.40

. (d.. 6 2.38 (s, 311), 3.05 (s, 6H), 4.70 (septet.
“ﬂl(zﬁ}“-,’“'-’g?"’bﬁ (d, 114), 7.08 (s, 111): 19F NMR (é‘?@%&%ﬂw“m
-166.7 (d); mz 240. 25 Method 15 (271-3-(Dinmeth |y
am no) - 1- (1 -et hyl - 2-net hsj 14+ i m dazol -5-yl ) -2-fl uorop
rop-2-en-1-one The title conpound was prepared by the
Metl, dure of Method 14 above on a 46mM scal e of
: - 3-(di rnet hyl ami no)- 1-(1-ethyl-2-nethyl -
N-f 4lﬂﬂrsl-:mi-daﬂmﬁ;lﬁmm_)ahmmahe&vsmammmémﬂa’emtmdit16 of WO

02120212 ISy SSRGS o0 9 S BN, S

(1 530%471;&1{@1% J&%@E&@h 1/4. @%@){4@5’1}1 wmgt 1@!1%4 éi@/ﬁgar{emﬂ@iﬂw

ontrlturatlon with ether. Yield -
15 2¢:800Was slow P added bgfp.rquahgg gtgtﬂ@s{j f{gpwi Ipugs Thy wactpRymixture

wes P g pndpytesy 19y et Sgatnied s Aot

pumBAlk GoattOGRA Iratdd Y3 vilh bedistitfid Buridd slow addition of saturated aqueous
-C Lclobut | -2-ne H.i mi dar ol -3, [ dimet h
sodiyug PR gemn opt ‘%q“a*arsafﬂpﬁ% (‘é‘nﬂ?h ﬂw Sfaﬁewaﬁﬁﬁh%%‘%q ‘%/ @Hﬁ%% Fshed

w1th"¥@e°(m&r {Qﬁﬁ‘fxﬁ‘}i atd &imi:;ed m gwe thc htle cnmpound (6. 4% T1%- NMR 1.15 {d,
(2E) - 1- (1- cycl obut -1 JI-imdazo

6H)\A)1- (B2 Tvéd (g 21k %6; pm:gﬂzaéﬁm 28046 %ﬂ\@r#aé@)wz&ﬁg
031076435; 3.Qg) by the procedure of Method 14.
Purification by silica gel chromatography eluting with

Meilsh@N 1 H tOAc (5:95 to 10:90) afforded the title
—_compound, as a_yellow oil (1.64g, 51%. NWR (CDC13):

L-Flgorog-mogholingd-ngrobenzene 47 (g 31.1), 2.45-2,55 (m

4H)£ 2~ ﬁiﬂ%grﬂ(§mn§rﬂéﬁzcne5%8q}% ﬁiﬂhﬁhﬁﬂﬁ{'as a@iﬁﬂd toSadBghdifte (445, 55.7

,nxz

mmalyaxfc&nﬁmimmopmamrrma@bﬂnntcﬂ Sﬁm éﬁi&/mr}m@ treasctpniiele (75ml). The

reae T RORH Bt Bl oty 4B 0 ATREH (R SRR e
(501lY-Bveforatidret-Re filhaay Cﬂlhﬂﬁtyﬂ i isohedahanend(fTHrdigyn gave the titke

conpiprdaeahid @ﬁ%gé% NOTRED S SR A B 2 & 10,

Vel o MR 2.85 (1, 414), 3.70 (t
7SR, B R S T (3 31°T), 700 cu ai1),
I\/Et hOd 18 1 {C

M 6- di met hyI nor ohol i no) - 4- ni trobenzene 20
i or o- 4-ni trobenzene (4.9g, 34.75 mmol) was added
3-FuBroCi-Grogihblighafiinay | mor phol i ne  (44.4g, 38.26 nmol) and

anhydr ous pot assi um car bonat e .Sg, 18. 12 ), i
ac é%/}dﬁqarprzl Ip%rphﬂhno 5-nitiobenzene {Metﬁod 91; 9g} m]EtD[IIT:EtO)Ac (Qﬂzii}ml}
was reduced with hydrogen over 10% palladium / carbon (800mg). After filtering off the

catalyst and washing with BtOH, evaporation of the filtrate gave the titls compound as &

brown solid {quantitative yicld). NMR (CDCls) 2.96 (t, 4H), 3.55 (brs, 2H), 3.84 (1, 4H), 6.41

(d/s, 2H), 6.79 {1, 1H); m/z 197.

Method 23

N-(3-Fluoro-4-morpholinophenyDeuanidine bicarbonate salt

3-Fhuoro-d-morpholinoaniline (Method 22 7.8, 39.8mmol) and cyanamide (2.1g,
S0Ommol) were stirred in §,4-dioxaneBtOH (75:7.5mi). 4N HCl in 1,4-dioxane (11.9ml,

47.6mmol) was slowly added before heating at 957°C for 6 hours. The reaction mixiure was
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(50mM ). The reaction was heated under refl ux for 19

horns, cooled, filtered and the solid washed w
WOMBEEHPt riie. Evaporation of the filtrate ga(?‘e”f H?mﬁ;{:z;us{as

title conmpound as ayellowsolld (8.1 g, 99% NMR

(CDC13) 1.28 (d, 6H), é“]gt 211), 3.06 (td, 2H),

3.76 (m 211), 682(d 2 813(d 211): nfr

237. Method E9 4- : meLh
evaporate ﬂzrfgu?ﬁ rPé‘fSﬁvﬁ ﬁ%ff Hﬁé?ﬁ"ﬂ’& ta?f%{fr‘{m g@%ﬁéﬂeﬂﬁé %%E lﬁ%gﬁ‘
was treted %&Q% virdler l’_fﬁ G (OO BAnYaswLaeR df ¥iritel y@lreegrecmdmm

over 10% palladium/ carbon (800ngy) at 50C Aft
hydrofgiet basbdmaes sobftionyGlmly éﬁhélﬁyisd ‘-"&f’rrwlixﬁﬁg‘hbhﬁlwl?lh *ﬁslaﬁfl with cold

LI
water R  BoR 0 ghnd SRS CROuRS L ROTRAD195
NMESE® a4 a,ys {zc qu;;mmt(mts; 1), yise l(dy. M)y 6. & (tCOO )57 (1 S m/z
d, OH), 2.33 (t, 2H), 3.25 (d, 2H), 3.81 (m 2h),
239.6.65 (d, 2H) 6.79 (d, 211); nfz 207. WO 2801{i 75461
E' CT/ GB2011510 0 0 3 0 3 -100 Method 20 N

A-(Cis-2.6-dine ,Iniorpholino phenyl]guanidine
MethwidZdr bonat e sai |

4- ol I|noan|I|nc Met hod 19; 6g,
1-Ag %&é-lé?,-gﬁll%{]ﬁ nl ﬁe &991 ) 35, 71m(m| ) vere g

Stl Cﬁ‘ﬁﬁb Hmuﬁmﬁitmﬁaﬂﬁni @lﬁm V\‘;)?mrﬂcﬁ[ir araﬂl lg:acfctyﬁpmfi]rasmlfr Otdge
5 35. S,.S adde efore heat | at
emgEepisheaed Bong A o 18 e SRRyt Snanondio Bhol

dowEHAROLLEEHndeThd GGG RECHTIHR vab dithBeWIR FHONE and water.
triturated wmth ether. The resultlng umvvastreatgg
a vent

The sigtdicsatre wvagBOmiiih wirter Stiimoshdriae dringand orperaiion ¢idhe
saturate eous. . '

e S B L DR NP B Sl e

compMuinh vae abt@med égmﬁcﬁmr)snan dvhmhrwairdnedi cronightie vehevaniat PE°C.

(15652 TH0 5 ét%“e%fh‘“ﬂﬂlifm g i el g 3w, 31s
dypy %624, 11); m/z 284-286.

L P bR ke

tl uoro-4-nitrobenzene (8.0g, 50 nunol) mas added to
M oline (4.85g, 55.7 15 mmol) and anhydrous
——lggiggsiun1carbonate (3.85g, 27.9 mmmol ) in acetonitrile
lmfe?\ﬁmﬂﬁz-méfhﬂ #ﬁ:&wgﬁdnﬁmmmaaheat ed at 85C for 3 hours

cool ed, tered aﬂd the solid wa

( 5hrRYL- ?Emataasmtcha ugt e wﬁ%&f@fdﬁe Mlmlﬁb Wik o 2

qtmﬁ:cﬁ%ﬂﬁ?&?%ﬁ gﬂ&lﬂf—t HBE}%IIJ-’-I%H&C%‘CA:%EW?E&;‘ 4, hﬁ‘{n’tﬁ%ﬁ?mﬁgﬂigg ipdrazine

(39. ’(g, 09 Rnmod). 19 accq:*@mtldﬂ Bml). The gea(;tmjl mixRpy wagib@@h%qﬂng ﬂ_BS C

nvem1g%1t, 2[%3 r;acl?&n mixture was allowed to cool down to room temperature. The solution

was diluted with FtOAc and watcr. The precipitate formed was filtered off to give a solid
corresponding to the required product. The organics wore washed with water (4 times), brine,
dricd and evaporation of solvent to pive a solid, Both solids were combined and after
trituration with isohexanc/cther and filtration, the title compound was obtained as a yellow
solid which was dried in vac oven overmight at 58°C. (19.61g, 96%). NMR (400MHz) 2.06 (s,
31, 2.38 (s, 3H), 2.99 (dt, 41, 3.61 (m, 411}, 7.14 (d, 119}, 8.04 (dd, 1H), 8.07 (d, 1H}; m/z
264.
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, Method 22 3 -F 1 uoro-4-norphoiinoanil ine
‘0 2- nmor phol i no-5-ni trobenzene (Mt hod <
wo MEEHg-FEt QAc (50:5 Golf) was reduced with ﬁééﬁ%gnmmu"j
over 10% pal |l adium/ carbon (800ng). After filtering
off the 25 catalyst and waghing wwth EtQ I,
evaporation of the filtrate gave the title conpound as
Metihd¥oWn solid (quantitative yield). NEAR (CDC13) 2.96
4H), 3.55 (brs, 211), 3.84 (t, 411), 6.41 (d/s,
-Acm4f5ﬂmg.q&:§1tmﬂ)1,_ﬂﬂlwm£ Met hod 23 30

RO et kot T LR RERDB P g Bhhuob in DCM

(16089 Edsnbelel Yo 8 Telrdpaminterdsahdh @ided B0nil)7988rmmol) followed
stirre |nI4d|oan t )
by dIfPﬁlsaﬁg%HH’é“f b PRoTeAs. 63#%@#%”@ F&w@'u%waﬁ allowed to
wam@ﬁi Qﬁtﬁeﬂ@@lﬁﬁc‘?&uﬁtaﬂg Qﬁ; hot 5 BoROPhSrcadid Iﬁﬁﬁﬁé W@Ndiuted with
m xture was WO 211115/11 7 5-L6 -101 PC

Dcmm@(sﬁﬁtm@é *388 sew aplmrahwﬂmd@rhon@ta @@tébrnpﬁ Seas deiod pril the
resi du

sotvqpi et FRgpAb ek U B bl Aeud WP TR "y
mrerﬂfgﬂﬂ 4 507C af7. ﬁg; W,a;t mﬂammem:a SAGi (BRI Qlyeli, undcr ;0

rbonat e saql u wa |l ected by
siguath A, GH). isthadiud V(% Sl it D07 3% hon
acetone (2x25ml) and air dried to give the title
conmpound (10.9g 91% 5 NWR 2.90 (1, 411), 3.72 (t,
Metdd 2], 5.24 (brs, 41-1), 6.52 (d/s, 111), 6.54 (t, |

87 t hod 24
%MPM%@H@PMM ) pi perazi ne 10

I2 ﬁﬂlzﬁ;&fxﬁlm%mmm/{%ﬂ&v% ebemalamed (ZHES)- l‘ﬂmntenﬂy)pcjpmtme {17g,
- acet | per azl ne te neat
148 Kipats e byt o ot RS mit T fok Zh it SREOR M ead
mnéeﬁl]rﬁ@d)h vdg@tyvrl’hetn%é' ReM SIPREAIAEE bethlEn MC@P% ﬂﬁl’alnﬁi@

ution was diluted with Ett 7Ac and wat er.
sndiomgadmgsn varbanaia $ hedrgaiit hxivist 'efﬂs VE&bed pith pwatas {4 H@:‘-‘S} baine,

R e T
ﬂverﬁhﬁﬁ:ﬂﬂﬁlﬁtalt @mmﬁﬁsgjg VEEYI‘M} WRER @410&1@{215 06 Gl i3 das, 2H), 2.77 (m,

d h d d ht
2 S T D, L 0T O 2B ag6y 1t wea veed

wi t hout further purification. NVR (400. wl1llz) 2.03
(d, 3H, 3.18 (dt, 4H), 3.62 (m 4H), 7.30 (d, IH),
Methpd 28(dd, IH), 8.26 (d, 114); mz 284-286. Method 25

{25,582 5-Dimethyl-1-{4-nitropheny Dpiperazing
1-Fluoro-4-nitrabenzene {6p, 42.52mmeol) and (2R,55)-2,5-dimethylpiperaxzine {21.9¢,
191 34mirmol) were heated in acetonitrile (20ml) at 100°C for 15h. The solution was

concentrated in vacuo, then the residue was partitioned between UM and water + sat.
sodium hydrogen carbonate. The organic extract was washed with water {4 times), brinc,
dried and concentrated. Chromatography on silica gel with MeGH: DCM (1:99 o 5:95) gave
the title compound as an oil which solidificd on standing overnight (8.32g, 83%). NMR (400
MHz) 1.0R (&, 38D, 1.16 (d, 3H), 2.55 (dd, 1H), 3.18 {m, 2H), 3.34 {m, 2H), 3.95 {m, 1H),
6.91 (d, 2H}, 8.03 (d, 2H); miz 136
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20 I-Acetvl-4 2-neth |-4-nitro hen | i erazine

1-Butyl -3-nethylimdazoliumtetrail uoroborate (1. 75q,
WOZ00RAO0] ) was added to a stirred sol ution BET/GBRMMIG
1-fluoro-2-neth}'1-4-nitrobenzene (12g, 77.35nmol) and
| - acetyl pi perazine (39.70y,,309.4nmpl) in acetonitrile
(3 in]). The reaction n1xture was then heating at 95C
overni ght. The reaction m xture vas allowed to coo

to roomtenperature. The solution 25 was dil uted

il thate forned was
pﬁ,am é:r@-e,g % AREHYBRE24- mtf@?aﬁerﬁrhﬁ?plcﬁlr

“off to give a solrd correspondln% to the

r Suititle doppoddotas Priperediyani Es> e Pedimgehbd % t h wat er
mtmpg}eg_'él [}épb”l’g meg[%(‘gﬁc{dh’? { § %‘3 ?}Q?‘m%\ﬂgaﬁ%%ﬂ} @hl%&das Fﬁt yeat to

wer e I ne
115.456imholy 18t the prostduic bSdatxdde] letvhesbizing Hsial Sphdmﬂm:th,v-*aswacd in

vao oygo GBI S Ve Seal G i gRe i troatiep oyt ity Lo
- gl\eIQ/Fﬁ 4 : 38 brs, 280, 188 (4321), 8.06 (d,
fbrd’g.ﬁ?gg (di M%“%ﬁ%ﬁﬂﬁﬁ%ﬁ@ 1%11%\'d,r |g|)$.18.§3 (23Id, |(
2H); Bz 28.07 (d, IH); rung 264. WO 20051075461 PCTI G
11211051110113113 - 102 Method 26 1-Acctyl -4-(2-

fluoroA-n ill ophenyl)pivcrazine, A stirred solution
Mettfd 30- (2- f | uor o- 4-ni tr ophenyl ) pi per azi ne (15g,
o 2861 . (

cooled to OC.
: 1 fie aﬁﬁﬁéﬂﬁﬂé‘@ m, 79.92 mol)
f 1% a%@dﬁ&iﬂ 13, 50208 - dmGaty 1 - ﬂh' Or'de
OJH egﬁ%fm%%g‘*% 30;98\5 The Eolﬁ?l on was }gl A

mtrﬂpmlm)mperanm @Mcthoé%é@g@ﬂe@mﬂlg 44 aceiy} chimgdq{fhﬁml 6291 by
t
the p\;ﬁ:c;(eﬂurgvgf é{p’hng gg] ft(gv(%é gbﬁawe%%& G%n&%@%h@%%%gﬂa@nav%ﬁﬁlg%wermghl;
{11. 19% M?m? ebmﬁnanﬁdtaha soB@hsy miéR DM [ ot 6H). 6.4 (we 1HD),
e title co oun as SOl | S..ar 0]
.33, 8081 Db Hao Goeh. tvousy ool BNR. BRS¢ Bylipnsy 278
2.05 (s, 311), 3.30 (dt, 413, under 1-120 10 signal),

3.61 (m 414), 7.18 (t, 111), 8.02 (d, 111), 8.02 (dd.
MetBdd 31 n z 268. ' Method 27 aR a

m%@ ¥Tll:%|!i-ﬁ-4?_}dth: k‘lé}{e?@:?%f% %!8‘13%&:%%@ salt

( 2R 65ty1-3. {Qrﬁusml4w&ppmﬂa¢pmﬂﬁdmgathnm5 14.82 83kfifohinol) in

were heated in acctonit

BOH GHOATD b OB TP P DY S EREG B P AP SRRy e
presiis ﬂ@%&tb%{bﬂ@%@l&%&’\ﬁ? 2B M AROENORE 800 niPdnd evﬁ;ﬁﬁmwﬁlunder

ydrogen ¢arbonate. The organic extract was washed
rcdumc’t ﬂ:rewaiteeo b(wt thd anéline, aslarticige/purply sobid vl W EA iR Wcayen

conmpound as a yellow solid which was
m’m}}fghgﬁ S:Bnégi (i gg\’;"z‘n overni ght at 50C (16.13g, 97%. NMWR
(AG0MAzdndl(194 o @5.46 himol) was S8rcin d@H)4-didxatiz ({20 mi) and EtOH
(20 mi). 4N HC! in dioxane (19,93 mi, 79.73 mmol) was then added followed by cyanamide

(4.5 g, 106.3mmol}. The reaction was heated at 100°C for 2.5 hours under nitrogen, then extra

Mletl

cyanamide (838 mg, 19.93mmol) was added and the reaction was heated for 5 further hours.
After evaporation under reduced pressure, the solid-gum was tritorated with ether and solvent
re-evaporated. The solid-gum was dissolved in water (small volume), slowly added an excess
of saturated sodium hydrogen carbonate solution with stirring. After 1 hour, the solid was
collected by filtration and dried in vac oven overnight at 60°C to give the fitle compound.

(20.07g, 90%). NMR (400MHz) 2.04 (s, 3H), 2.22 (5, 3H), 2.75 (dt, 43), 3.30 (brs, 2H, under
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I3

20

20 2H) 189 (dd, 21:1),

7.02 (d, 2H),

8.03 (d, 213)

nmz Met hod 28 25 512 -2 5-Dineth 1-1- 4- th Jien
“{”HW“mgﬁéklne 1- Fl uor o- 4- ni t r obenzene (6g, 42.5 HbﬁT’"HH”
and (2R 5S5)-2,5 -d inethyl pi perazine (21.9g, 25

191. 34nnDI) were heated inygectonitrile (20nl) at 100C

for h. The sol uti on was

H; G:EE&{;},%%% §&ei§ilﬂ:5&n‘(’](@%rsp§ﬁ 1 leldeQREA érﬁ@f”d“rggr'\ﬁ

rogén dar onat e.

276.was washed with water (4 tines),
concentrated. Chromatography on silica ge
OCM (1:99 to 5:95) gave
Methifak @b330l i di fi ed on standi ng overni ght (8 329,
00 30 M#z) 1.08 (d, 311)

( dbie foliapying gorppoynh woegspares

ap‘“‘%’%?ﬂ‘?‘:'/g‘g%&%mﬂ(z%/l )61321(1)§15(3d00(21%)()3 i

(2&6S . 1- Acetyl -
- di met hyl -

brin

concentrated i n vacua,

RNg, 1 8y

C extract
e, dried and

with MeOH

the title conmpound as an oi

1.16

-

4-(4- nltroonhenyllplpcraz

compound was prepared from (3RS
ni trophenyi ) pi perazi ne (Method 27, 10

and acetyl chloridg (8.
procedure of Meth 26.;

whi ch was dried i V
109% cont am nated wi¥

Ly A &81.1\ s N aXe) I.-. 3

0
h sol vefit). NWVR

Lo e X |

41]:"( ﬁqucczrl:pg.) of Met

83%

Hggd %lmlsm g the

mz 236. W

1.03 5 Method 29

e The ti

tle

di met hyl - | - (4-
g, 68.027mmol)
~65mmol ) by the
1 S obtained as a solid
overni ght at 50C (20. Sg,

aVal Lal

(400MF1z) 1.19

Meth {5 | | NMR @0MRg

)5 o. L Ot

7.08 (d, 2H),

Pl

8.06 (d

LT

L h |

ST S R S

L hi'tTo

2 8ol

priepar 8 7f(no A, ZS,BBLR)E}E), S68 (duet Hyl6-19-(14HT),

and ad

62.91) by

t he pr

nijit r op vl.) erazi ne (Method 28, 8.22g, 34.95mmol)
2%3’ d ﬂlﬂgrl de (4.95m,

ocedur ¢

Method
S

24

3330TINEt

sal 1 dijf t andi ng

ht 15

d[@@n)' B, smﬁ Pt aw@c@l 2BSufier H&(b sfghal}:,

over ni

cant arn%ﬁt(@‘d 4%}4311 55((’5'?5\/ a1, )5 ﬁQ'EWR"I\‘IlL

)lHi 13

280
X100%

Method

(m 6H

Dlﬁ

T Dn%ilgtfcq %’a%%“ %i?ﬂlae '_Bﬂ Lxllir'ldtSd'ezde hd fplsyo‘f‘gl ]a%tna% ﬂﬁ"fiT}mn tl:)]f Ifréc base:
salt &Js%zvea/%t hed] Sdovdy bkl DUGIYd B ﬁﬁﬁﬁtﬂﬁll of NaOWlds 3-0Rat-bymi).

uani di ne bi carbonate salt

Prccmlm@é@rypadﬁi{egcd@f Tyives Tk ¥ @Wwﬁ)%‘%‘f’%ﬁﬁé i YASIORER
overfight 30891744 P8oEp! ) 10

¢ Extra cyanamide and HCl added and left heating overnight. {14.14g, 68%).

Method 34

N-[4-((3R 585)-4-Acetyl-3,5-dimethyipiperazin-1 -vlphenyilgnanidine
The title compound was prepared [rom (2R,65)-1-acetyl-2,6-dimethyl-4-(4-

nitrophenyl)piperazine (Method 29, 16.44g, 66.5mmel) and cyanamide (5.03g, 119.7Tmmol)
by the procedure of Method 31 and heating overnight at 95°C. The bicarbonate salt was dried
in vac oven at 60°C overnight. As it was still wet, it was redissclved in MeOH and acetone
and evaporation of solvent gave the title compound as a brown solid (18.6g, §0%). NMR
{400MHz) 1,3 (brs, 6H), 2.05 (s, 3H), 2.70 (brd, 21H), 3.35 {m, 4H under H;0 signal), 3.90-
4.68 (v brs, ZH), 5.50-6.40 {v brs, 2H), 6.753 (d, 2H}, 6.85 (d, 2H); m/= 290
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EtOH (400 m ) was hydrogenated over 10% Pd / carbon (2
“G%nﬁﬁ)t ybi ent tenperature and pressure. Thepgicayiinns

was tered off, washed with EtCH (500 m) and

evaporatlon under reduced pressure to give the

aniline as a beigel purple-¥#+id which was dried in vac

oven overnight at 50C. (17g, 98% . 25 The aniline
MetodZ55 0, 66.44 nnnol) was stirred in dry 1, 4-di oxane

n1) and Et()—| (20 mM). 4N HCO in dj.oxane (19.93

N-14-H28 }ﬂm@%wmmﬂ&w@%% cyanani de
(411% tﬁ]g %&gﬂﬁma cphft@ magin - JV‘&%tyhgﬁt{ﬁ%eﬂE/I 4.@&0

Irs undéﬁ nltroge then extra aham de

n1truﬁ1’8ﬁﬁi)mg{;taz‘i9: Sethod 30, Wby, 2 dtrgmoalidnd %W@é@f -tg, Wa8dmmol) by

at ed r n
the pRGatEeal BRLBAaF 8 Erung Bt gl Sl BRI MY ied o
vac RERET60a0 @vﬁ@igﬁﬁmﬁm BhbtenaMaacnhd gd.23F v 068l dodtagtinasedmizh
di ssolved in water (small volune), slowy added an
solvaaile M&29%f saturat ed sodi um hydrogen carbonat e
solution with stirring. After | hour. the solid was
collected by filtration and dried in vac oven
Metlouk3tni ght at 60C to give the title conpound. (20.07g,
9% .. N 40 2.04(3 3H), 2.22 (s, 311), 2.75
Lty /2.11 8 under WD 230S/ 075461

PCﬁEhEMR@&lu@ @3@3111{:@141&&13&&@- S Ynad, ﬁﬂm@f:@ﬁhﬁ droxdihigtidine
5.97 (v brs, 3ld 66 (dd, 1 H)

11§,rdr(u@11iﬂrmq)(m 3 99m @nd Wlm Pgipssgn garipwtq 13@,:3&??{6{3 ?’fs%ml]
was ﬁ&%%@%%ﬂﬁ{ for @S ?ﬁsrc%gh:% s&tﬂ@crﬁ%ﬂﬁ@ﬁ% %c&lfrrcwalmgac%lm

using appropriate nitro cofrpound
mixi(OvIdiRi e BRI 8k wate? afbth¢ srysBHiped @atssal(xms ﬁlmmﬁ)off washed

w1th4tialq)a$13 gm}é% gHﬂ%ir 11}01'{%1861,815 g%}&ﬁiq%alllve %di (%4 él 8(5@%} NMR:

TiH 983 mGzﬁ 4(@ ml 1H1)s. BBd2f2), 033 (4 2H3H).00 @, 8I7); (it 195.
473 J“ }2 Zt (s, ﬁ H, (un e?’ Hgggﬁg}nal)(%éﬁl\/mhogis %6
(m 411) 5 15 (brs 3H, 6.53 (m 211), 6.87 (t,
Heti’i g{é 1 Only 1.4eq cyanam de used, no extra added and
5. Sh heating. Preparation of free base- - salt
1-{4di:amohhmﬂlgmt;$nﬁl—¢i amount of water followed by

f .
et soudat SRRV A Bl AR TR P Ak i
EtDH‘{ﬁSGHﬂ!} Qs hyiryRGated 8%er 10% Pd/ C (1.5g) for 1Rhrs at atmospheric pressure.

The reaction mixtere was filtered and the filtrate was evaporaied and triturated with ether

giving the title compound as a prey crystalline solid. Much of the product had precipitated
from the reaction mixture and been Gltcred off with catalyst, This was stirred witly DMF
{(100ml} for 15mins and the catalyst filiered off. The filtrate was evaporated (Hi-Vac) and
triturated with a little BtOH, The second crop of product was filiered off, washed with ether
and dried. NMR: 3.35 (1 + water, 2H), 3.90 (t, 2H), 4.32 (s, 2H), 4.45 (m, 111}, 541 {d, 1H),
6.20 {d, 2H), 6.45 {d, 2H};, m/z 165

Method 38
di-fert-Butyl ((F)-1{4-{3-hvdroxyazetidin-1-yliphenyllamino  methylvlidene Yoiscarbamate

To a selution of {[{Z}-fert-butoxycarbonyliming]-triflucromethancsuifonyl-methyl}-

carhamie acid terr-butyl ester { 13.62g, 34.8mM) and tricthylamine (4.9ml, 34.8mM) n dry
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K1l

overni ght at 50C. (13.34g, 100/0). 2 Extra cyananide

and | dCl added and | eft heating overni ght. )
WOBHEH kbt hod 34 15 N_14- ((3R 55)-4- Acetyl - 3, ‘3‘ Hlﬁﬁa‘%‘ﬁ"{}”“”

i, zin-1-vllnhenyl]guanidine The title conpound was

prepared from (2R, 65)-1-acgiyl - 2, 6-di net hyl - 4- (4-

nitrophenyl)piperazine (Nb od 29, 16, 44g, 66, 5muol)

peMREia e aoNEa D e fi R g T8 SpRuF b a8l The

sotutidh GAE Qﬁ’i@@i & r§c§h|1 torWRSadE hethr nitfheyfor @8 8Burat THRGEAction mixture
overnlgh]m it was still vet, it vvasreg ed.in
was dikied wiidmaed?Gand graglid “éiﬁa‘ﬁi%i?fa&t‘r’ﬁ?ﬂ ¢HLOI3IGH § ‘E‘“é&\?’ébﬂn“"
)/
sﬂlutfggb’“:_@) xgit%gﬁ?%gtﬂgategﬁcﬁugf %.‘Ml {ﬁojfi% ::r;ujd%xé @%6 ﬁ%ﬁ deikd whtlyR
anhy@rbdy soddud Eulfslname:, fltkted ad@cmj:r&!?s@:ds’f@mt)c pradl@DWﬂﬂimGﬁ*@(} with

ct‘ncr? Eﬁ?:}h??%%_]%ﬁ {2: Il)ﬂ f gﬁffg @’3%8& “ﬂ&\%’ 234) g. 5:7@?1{1&9%1 tozg%%thgeﬁg
cumﬁénﬁ@wé?‘laﬁqos%ﬂa %ulvbighwm’sam 1i 44@,(4}2}51 SI(S’I,«GHJ;M &) 1D, B0 (1,

&k~et hv crazin-1-ylinhenl - anidine
2L1), ddrm'odﬂd. (dpﬂébér"ﬁg(ﬁd,f%rﬁ 23 {d, 2H), 9.75 (s, 1}1), 11 4r [m 1H); mv/z
45?(28 55) - 1-acetyl - 2, 5-di net hyl - 4- (4-
ni t rophenyl) pi perazine (Method 30, 6.5g, 26.29nrnol)
and cyanam de (2.43g, 57.84nnnol) by 5 the procedure
of Method 31 and heating for 1Ch at 95C. The
Metho®: bonate salt was dried in “ac even at 60C

N-f4Q4 81 hzculdtm p&ﬂi@hﬁﬁﬂlﬁ%l@r&mmedali 10. 23g, X100%
ntam nat e solvent). ML/ 290, Mt hod 36 .10
- LA smutlmof@d@mbm}éﬁé?-u{ai ﬁ* gy pzedifine EePhe Ry RRIEC ot
4-f,1uor i 1 A (4.5mb and wat
meﬂ-gfi)ﬁld&n%%g(g/ﬁgé WS d@% 1‘8 r%?) Cr%OfI (I’ZILIC—)FFS {4.5m gan wi ﬂrd
{0.5anhyds @tusedpmmmsaemmammughn Tﬁhcawam andumzqm IIEﬁ were removed

50 h d 6h
ISk P o R R Y e
carb&‘@ﬁﬂ @bml{i} 29 Epca adid M0 flrqwater) saidsdpberal ntﬁgeﬁi Whssided and the

mat eri al” was ter doff washed 15 with ﬂ E
mixtgrd wek 2eTHRS stgr]rqd| aétm@mﬁ@%gm 4 hygqq B rgsri? weg fijtergd off and

waqlie%lqugn ISlI é&lgz%‘d tﬁc‘jﬁ{%ﬁn e'gg/%ﬁat%d Er%l ag& z:aén“po%ﬁd 0 %:mwn glass

(45r8, Q0% MR K47 (TDH) 1O, (L NFThaa4 B, 11), 6.42 (&, zn} 7. =:} (d, 2H); miz
207.

Method 40
tert-Butvl [(3K)-1-(4-nitrophenyhipyrolidin-3-yijcarbamate

tert-Butyl {3R)-pymrolidin-3-ylcarbamate (4.54g, 24.4mmol), 4-tuoronitrobenzene
(3.78g, 24 mmol) and potassium carbonate (3.54g 25.6 mmol) in acetonitrile {70ml) were
heated under reflux for 18 hours, After cvaporation under reduced pressure, the mixture was
dissotved in DCM (200mi), and washed with water (100ml) and saturated sodium chioride
solation (25ml), The solution was dried and filtered. After cvaporation under reduced
pressure, chromatography on silica gel eluling with with DCM gave the title compound
(7.19g, 97%). NMR: 1,39 (s, 9H), 1.87 — 1.98 (m, 1H}, 2.05 - 2.21 (m, 1H), 3.15 - 3.23 (m,
1H0, 332~ 3.44 (i, 11}, 3.45 ~3.51 {m, 1H}, 3.53 - 3.61 (m, 1H}, 4.09 - 4.21 (m, 18), 6.57
(d, 2H), 7.21 (s, LED), 8.01 (&, 2H); mvz (MH-C,Hg) 252.
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1 - 4-Amino hen 1 azetidin-3-ol 20 A stirred solution
wﬂqf,{,q!m.(ﬁ]mtrophenyl) azetidin-3-ol (Method 36,“%,@3'11&@,""3”3
8§7/mV) in EtOH (250nrl) was hydrogenated over 101/0
1 C(l.59) for I glus at atnospheric pressure. The
reaction mxture was filtef®d and the filtrate was
evaporated and triturated with ether giving the title
Metlg@ggound as a grey crystalline solid. Mich of the
L‘_p_r‘(ﬂ'uct had preci pitated 1flromthe reaction mxture
3R d4-Napherpgradiding-prugednilegieapetplo sall

etata st Thi s was stirred

( : P &zMJ L40; 1.0g, 3.26
fiIItE é% [gj?qt) il@qmrﬁl{e? il i ﬁ%{}gcpg{&g}ae ﬁ@\?gci ‘g’n
mmcﬁ)nhmrd(b?dnlwﬁmﬂactbeﬂ mithéTI“Et (O, mnhbrosenornuer&mmfom hours.

r oduct red off W th et 0r NTRATE <
pounffsdil ol gkt i fa o35 il Bl 978 g0 e
2.03 L% 17?thb mg 4% (134 @A, 0H), D401 360 .(m]5N), 3.68 2074 @, 12H)3.95 -

rn/z 165. 30 Method 38 di-tent-Butyl
4.08 Um) xﬁj@ﬁéﬁg@ﬁi}, SAS Gt 2H), 8.14 (s, 2H).
([(2)-tent-bntoxycarbonylimno]-trifluoronethancsul foa
yl -methyl }- carbanmic acid tent-butyl ester (13.62g,
%Iet&ﬁ&nl\/p and triethylam ne (4.9nl, 34.8mM in dry WO

6, 07546, 1 106..P i 21 NI 51{1 OTMJ 3 DCM
rltéﬁsb%wﬁ?&é%éﬁ %%&d. n-3-oi (Method 37:
6. Bgn-138-15MpLNeBpRasiRich-3-Akne fifthstbi@R VAN (metrmﬂ ad; mosg,

room tenperature under nitrogen for 48 hours,

Srrvdeoiso skt aie 0106k STt Behoia P hePEUDEN IR eqadHagetc
axﬂly\g‘gFlQ {, %%? B lSsh%{lHra@f th ﬁﬁ?&:x”!fﬁ@g‘kggf Q%ﬂ&? and washmg

{0 wat er an sauated i um chi ori de.
withEter goleuhd i momhems aydlied: siid (.63 ga BEp NIIR: B8R (suAkD), 185 -

n95s HF o b S Ddp R 0Res Bhacines stk PRy e g oo

Hwﬁww HhiiNe. 6o el 0:1;@!43 78RG. dridedst avgste the
) W{ ouj; mﬁ o{vl\f so?~I {11 7179, 83% . NWR
14(s 9H) 15(s 911)347(t 114), 4.02 (t,

4.5 (m 11-1). 5.55 (d, 114), 6.38 (d, 2H), 7.23
mﬁéﬂ%lf) 9.75 (s, 11-1), 11.46 (m 1H; mz 407. 10
N-[{BR]- h@ﬂﬁ&ﬁnﬁ;ﬁﬂn‘ﬂ?ﬁﬂ%iﬁh\ﬂdﬂ@d&@ﬂjﬂﬂﬂﬂ%@!ﬂ&

n%#%}_ lgaﬁ{' Ig,q?rlo;rmlt?en?? }f:n: o f?:l?na-‘ gr}]g"%ltatmrdc a\gal:tﬂctmcl ﬁ] 40.3jg, 18 mmol}
hydi‘o%@a‘tﬂrd[ﬁu( ﬁ)"}ﬂ?ﬁﬁ‘l‘[%ﬂéﬁbbrﬂﬁt&uﬂam Ydmie Ry |aﬂltﬁﬁhmm}sphere Pressurs in

llféAg/ i dene) bi scar bamat e (Met hod 38; 250ng, 0.62
absglyie qL4200mt). Adiry Biteatien of e cptalypanyl EYRPOTAION At whucsd pressure

gav%‘%&ggﬁf) §n aangh&gh%nﬂylﬁ% 180y TGRS a3oiEISCRRS PRV MR
(CDCly): 1.97 (s, 3H), 1.89 — 2.03 (m, 1H}, 2.22 - 2.34 {m, 1}, 2.54 (s, 2H), 3.06 - 3.27 (m,
2H), 3.34 - 3.48 {m, 21D, 4.52 — 4.68 (m, 1H), 5.79 (brs, 1H}, 6.48 (d, 2H), 6.69 (d, 2H); m/z
220. Treatment with 4M hydrogen chloride in 1,4 - dioxanc gave the title compound (4.21g,
96%). LCMS: miz 220,

Method 44
di-tert-Butyl [(F¥-({4-{{3R)-3-(acetvlamino)pyrrolidin-1-vliphenyll aminoymethyl ylidene]

biscarbamate

N-[(3R)-1-{4-aminophenytpymrolidin-3-yl]acetamide mono hydrochloride (Method
43: 2.47g, 9.67 nrool) and Flupigs base (2.02ml, 1.16 mmel) were reacted with di-tert-butyl
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i n vacuo. The crude salt was dissolved in MeOH (5m)
“_.0%61;“ {%r oporous polystyrene carbonate resi nrfgm‘iﬁgni%uuus
capac .0 megu per g) solid supported reagent
added and the m xture was gently stirred at room
tenperature for 4 hours. Thegfesin was filtered off
and washed with McOH and the filtrate evaporated to
[{Z)- grfs/;saréyeﬁ lg/&rhétﬁylfﬁm':ﬁ@'ﬁ&@arﬁ&nﬁc 1. 95% aglna%@zs %{){1@1455@511) Sn room
nr
tcmp@ramze (ﬁu 722pors. Alter o aeﬂnztmu unﬁﬁrzredw_f@-? PrOVBFh GErOFBlography on silica

gel xgﬁ{ﬁll(}%.%l\{-&hc%n%](%% Sigr tg& @gg{n&ﬁhp fY (!D‘Ilﬂ‘m{l{l{i) :Jié adyerl)lnw ail {3.06g,

car bama
69%1. mxmyzsr @) 9T, .53 {y BHa @ 3 4.854d3 (24 1EmIdl1) 22444, 1),

5000 SRR SBTEE s s it 430 L0012 BPLESR) o, o, .12

{, msf@m@eﬁfl)e@llu@@em@ﬁwmfor 18 hours. After
evaporation undef reduced pressure, the mixture was

di ssolved in ACM (200nl), and washed with water (I
Mctﬁomg and saturated sodiumchloride solution (25m),

olution was dried and filtered. After evaporation
4- :’(Mﬂd&reldhﬁd&tﬁvadh&ﬁnlpﬂeiiﬁam&remuaehirmﬁmqmaphy on SI lica

(7[@33'@? l !53@5-3 {afq tég@g}%\ﬂ%hdngi_}’a}fgﬂnf }ngm m ﬂ%'"fh)
h1scgrb%at? (‘acl%%d gm3 G"G'ED 6 5311111:5!) (wﬁ r@a%teﬁmlth TFK‘E @Gmlﬁn:ﬁt‘ﬂ (180mi)

at rojof) tcmnar@'gra unﬂemtrggﬁn fpr hm@s Qﬁﬂr ‘id‘t,pu@mqr) undy:r Q:iluq@ proEsure,

PNOARIINTI i teer

carbogdfd rekin((9-48E tbf @@bﬁtj’\ﬂ [I! PyGL@ict gx)l (6 B amhivmeestirred for 4 hours, The
tdfl uo aac tate

xRy B HECTOPRCH SV CPIRRHOR Ry sasherpsrre zove the

' PNIRE NIPCYIo6 RN, WaES (s, 3H), 2.09 ~
mle%%@%% a\%mgtgﬁ&%%dzgz?ﬁ at roomtenpc]eEr at u];e fg? )

2.224{guit ), Z9Pobe? frg, lHﬁc 3 1B PRt AP (LIRSS awondo 3,52 (m,

e Eﬁﬁ]ﬁ sl Hggﬁi‘q&ﬁ%ﬁzz s, %ﬁfa 1301 b a6

(|n 311), 368-374(m 111), 395-408(mIH)
66 (d, 211), 8.08 (d, 2H), 8.14 (s, 211). Method 42
ulﬂi!&—.&ff(SR) 1-(4- litronhendyrrU idin-3-y-ilacetarxiide

rw:-ﬁ}% LE 9 ¢ Xﬁ%lﬂﬂﬁn@mlicgﬂbﬁ"mé”taam ne
roace a 3mmol ) and

s o d]hﬂ wkla cornpaimd Cﬂ@ﬂ prBeped By rﬂmﬂrqudnmaxf g{qﬂcoda%}. q@ﬁr@; ECHEpI): Lovt-
s 58 FRGHRS U PR s PR SO ST 1P g

2.080ag i g, 11, ehzetm(ngaﬂg, 1. h}e" E ist I{m mmemnds #9ng 1H), 4.09 ~

4,2:?’(m '1%\')\1 &% d zﬁ), 7. "r::}g(s 1, i bt (d, EH} iz 198 gMH*S%IA'I)[g) 1.85

Method 47
(38)-1-(4-Nitrophenvhpyrrolidin. 3 -amine trifluoroacetate salt

The title compound was prepared by the procedure of Method 41 starting from teit-
butyl {{38)-1-(4-nitrophenyl)pyrrolidin-3-ylJcarbamate {(Method 46} (0.6g, 100%), NMR.
2.03 =219 {m, 1H}, 2.20 — 2.40 (m, 1H), 3.25 - 3.75 {m, 3H)}, 3.94 — 404 (m, 1F), 4.38 (brs,
2H), 6.64 {d, 2H), B.08 (d, ZH), 8.24 (5, 3[): m/z 208.
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15 1.98 (m 11.1), 2,09 -- 2.23 (m 111) 319- 3.30

(m 111.), 3.39 - 3.52 (m 20), 3.55 -
WOZNB(FT36R 43 (m 1H), 6.60 (d, 2H), 8.04 (d Ea}f{*%%é’”“m
(d, 1H); mz 250. Method 43 )V-[(3R)- |

(4- Asni nophenyyl ) pyrrol i diggg: yl i acet am dc nono
hydr ochl ori de 20 N

Mot -1-(4-nitrophenyl)pyrrolidin-3-yl]acetam de
——M £ od 42; 4.5g, 18 mmol) hydrogenated over 10%

N[ [Ladisaheai b enraitil-sglhdeenggs at ure and | at nosphere
pressure in apsol ute alcohol

f i Tho s omnornd Was prapased /ey th aﬂamedg%aeiﬁﬁhaﬁ Ty prartiog Seomy(3SH1-

. Dy HREs- trift kate salb (hicthod 47 4-5,93‘3" NWRIE{]
* nﬁgﬁiﬁy }Eyrh a\rﬁn{sngghgnilil ?%‘??“reo“ﬁ‘i%au n{M é?' i/ﬂ 1] a }( tam dﬂ}

(s, 3H¢d i+ L. ea(zﬁ,skjl) %%2 NNR, THEBRCES) 3 za_{rgm(}sz IBHP, SSIm@H}

oty P B A0 Gy BTl A B b,

-4.68 (m 113), 5.79 (brs, IH), 6.48 (d, 2H), 6.69 (d,
214): mz 220. Treatnent with 4M hydrogen chloride in
_EM‘L di oxane gave the title conpound (4.21 g, 96%.

yr Thd u'dh mnhpwlhdi phemgpirkdby the predyt ¢f Mithed 43 starting from N-

K LE ST DR BIfe G PR 19 DPYBidsToey D 169

] ssr{ﬁn@ﬂhmdﬁonilmgmd&n( bet hczdjz (&311{2 34009, 3.94 G, YHIPL.)L6 ands (m,
| uni gs base were reacted with

2y t.2% 03@5 ot W} ﬁéléémlﬁ%%iﬂbéﬁﬁé@%b@ﬁhs 108

[(7,)-1Hpyra7ol -1-ylncthylylid:.ne]biscarhamate

(2.95g, 9.5 nmmmol) in THE (50nt) at room tenperature
Methoﬂ:alTZ hours After evaporation under reduced
D5 \ 't'&“f_zf L oyt lvlidene
b1sc§:$:aﬁat¥e| I ow 0|I (3. 069, 69% NVR 139 (s, 91-1), 1.52
9H) , 181& 311), 1.82-1.93 (in, 113), 2.11- 2%/
(| he 1y compamd vas prpegd by fhe pragedurg @Mﬂi@dﬁf iAringgrpTy
49 L 7 1,31 -
[(35@ Z(g an?ndopﬁg%%p%gfﬂ ih ) }gﬁcégrﬁgdg (w%{ﬂlas 4?) @9 6%0'45 /@)"')\\JR

1 SM(B& l&l’é}, hEd (% 5H3, ($34- 1 B} {ﬂcﬁ:ﬁhﬁlﬂae@/ﬂr(@f, i1 &), rﬁn‘mﬂ“vﬁ ‘33 {m, 1H),

s S B 1Ry X BOTATNT RG] VD 5D (0 250 TR G 757

(s,?.'lij mmgj)qrg'ghmﬁ%gdene] bi sear barrate (Met hod 44,
.6 nunol), was reacted with TFA (20ml) in DCM
(100rr1) at roomtenperature under nitrogen for | S

“e}ﬁ%rsg After evaporation under reduced pressure, the
ue was dissolved in MO-1 (40m ) and treated

4- ({9 Rcoranitoporodidi. bg_]_mm&gm1dlmaﬂﬂmatee resin (O. 499

of H@g&)}gm ita%«goungl Was p H:S 'i)y%)mpg gc)dure Gl}%élt\ﬁ{)d 431 Stﬂr ing ﬁnm "Qi-tert-
buty] [(E)-{ {4-[{3R)-3-(acetylamino)pyrrelidin-1-yl jphenyl} aminoimethylylidenc]
biscarbamate (Method 50) (2.26g, §6%). NMR: 1,79 (5, 3H), 1.79 — 189 {m, 1H), 2.09-2.21
(m, 1H), 2.97 - 3.02 (m, 1H), 3.16 - 3.23 (m, 1H)}, 3.27 —3.44 (m, 3H), 426 — 4.37 (m, 1H},
6.20 —6.25 (m, 1H), 6.46 (d, 2Hj, 6.79 (d, 2H), 7.57 (d, 211}, 8.09 (4, 1H); m/z 262.
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15 m xture was filtered and washed with MeOH.

Evaporatl on under reduced pressure gave the _title
WOHRAIGIME as a grey solid (1.25g, 65%. NNIR FELT‘ME{"WW}'M

1.94 (in, 111), 1.83 (s, 3H), 2.09 -- 2.?2 (m 111),

2.96 - 3.09 (m 1H, 3.19 g3 29 (nu, 113), 3.30.3.39

(m 114), 3.40 - 3.52 (rn, 1H), 4.28 - 4.41 (m 111),
v[ﬂ (d, 2H), 6.91 (d, 21-1), 7.32 tors, 4H), 8.13 (d,

); ml7 262. 20 Method 40 ten-Butyl

(R)- 1L 3Gt pheafd s Prbdlidnleeyarbexviic abiit dimet@ranitiear bar nat e The

ZIO’% %ﬁg&?;tﬁggﬁgﬁﬁﬂf r,%p%&f@pl?ypo%aagm%rcgr %ggtcr: ?l ZS;)J I%nt:cﬂ?and
{R)- p%%?éﬂl?t\l ard glh’ng%l!’b g&ﬂ’éh%ﬂ@ﬁaﬁﬁ&@{ﬂ(i(ﬂ'r_b |5ﬁ19nm§”a9'@'c p¥hiRed in

2.20 (m
acetahitdie, (ABmlPand hBathiat(rnﬂuﬂﬂ;:Bﬁ-( h@lrgifhc.r\.z@ﬂ@lw(zmucgﬂ)ed wathy 2

saturﬁtfg)':mm?g%'l [(h?)l‘idlﬂét?é) ml)8 m&rac wu%ﬁ?ﬁ {b [Rj)ll:}?g%l? %}U%‘? and solvent

remoddiB) vaedbioh@add thé title compound as a yellow solid. Ether was added and the solid
(351-144-Nitropl aenvl)pyrroli di n- 3-ani ne

Wﬂsitﬂcﬁlﬁﬂ&f‘éﬁ@@td&lﬁé@ﬁ& ¥izt%4 conpound was prepar ed
by the procedure of Method 41 starting fromtert- 30
butyl 1(3S)-1-(4-nitrophenyl)pyrrolidin-3-yl]carbamate

Metkddihod 46) (6 6g, 100% . NVR  2.03 - 2. 19 (m 11-1),

L -12 42 o by ls- r%‘_g 5{@;\5% e usx%_#gﬁacrdg! %h} (11‘(19 3. 240-8
%E}ngymstm%h%ﬂyé -Byrralidige-2 -barko: 203 -am\ﬁ@nﬁﬂﬁ)ﬁﬁtﬁiﬁ‘{ﬁﬂ:ﬂﬁd@ﬂ
11 EI3 E)3 -109_ Net hod .48

. SSghwqupmmMﬁg)H@@ PO i oS AT Eorl (11043 46
lﬂm&?ﬂ%ﬁgm 3{} P%g ﬁ;ﬁ% ehch¥n fBenAAGE AL R feoMehhee d2tion

arting
decoldbntd) r pOBnwds rpyoved| i dirrvo 3nd sitwreted pinnjopdwpelderde (80 ml) was

TN IR T ST
var&% tg §1c(+:ﬁhc fihd 50 o’ﬂd 78 §b1%5m(gl‘ﬁh1 @7 E) 3743, B product Bapfdly turped

61 (d, 2 8.04 (d 2J—|}l,
blac@ o1 s*tr(ﬂaurc ltfﬂly The mréguzwas ued Foediyelyrithout any putiication.
| a51- 1- {4- Ami nonhenyl ] nvrrolidin-3-yl]acetamn de 10 The

title conpound --was prepared by the procedure of
‘i’IethﬂE@d 43 starting from N

Eﬁ};] I R,

(2 &4 (5)1?-@1 ﬁnﬁng ﬂrﬁ‘&gi}g}g%&1d1n32%3rb6ﬂ3f11clzagﬂd)mm@thﬂhnnde?{hde‘lhud 53;
0. G?glw)as a@cd}, qccE{guthq_ﬁ)m ng} @1:1 l%t@ﬂ @p;aﬂ) Hidp d{odaucl{j}}‘"«&;ﬁ i} dpramol)

fARd. C id
s T o O R Tt o b R ORI, Cyamamice
(0.2g, 4.9 mmol} was added and the rﬁ:actmn was ‘neated af reflux over the weekend. The

black reaction was filtered and the black BC salt was dissolved in water (5 ml} and basified

with NaEICO; {20 ml) solution. No solid was observed; the agueous was farther basified to
pH14 with KOH, extracted with DCM (2 x 100 mi), dried and solvent removed in vacio to
vield the title compound as & black gum {8.50g, 63%). M/z 276.




13

15

20

a5

30

hi scarbamatc The title conpound was prepared by the
procedure of Method 44 starting from N
WO 0387381 ( 4- ani nophenyl ) pyrrol i di n- 3-yl ] acet afif H&BB0SMHGEM3
(Met hod 49) (4. 16q, 45°/:a) NVR: 1.31 - 20 1.56 (brs,
1811), 1.80 (s, 311), 82432193 (m 111), 2.07 -
221(m1|—|) 300-308(1 11-i), 3.19 - 3.40 (m
3.43 - 3.49 (m 1H), 4.30 .- 4.41 (m | 11), 6.50
_ﬂw,_zH) 7.26 (d, 211), 7.57 (s, 211), 8.10 (d, 1H);
(R)-1 2 50 ShenlVBlRNEEEShe ARarboxylic acl-:i

[3S)-,Acetam cl opyrrolidin ] phenyl idin
carﬁmngl Bz, Pl rtnr-'ltﬂ)eJO @6%@?@7%% eﬁ%?— @é"%%@?g ek
ocedur e t c
s S5 R SIS PERLAT patt 24 Yo
methﬁﬁﬁiﬂ&(@ I’Iﬁﬂ fﬁ)@lnyrhnk)i embpotadivscarivmatié. '?g,l\?élmmqu B@ye pro- mmcd in

DMI‘;ﬁﬁQ)gﬂ}?\a rater (gml} %‘&,%Rfei%nn vg_-l(sgny A_gtsﬁﬂog rﬁ 1%011?5431' ‘l ”gdﬂ\ a8

rcmof‘eﬁ)zcg étg)o 6341%%){:’ relém%z}g‘blé%k@%ﬁr_}g}?&s d@i’s’)ﬂvet?:rﬂﬁc?tl_tli) ’ém&?eﬂ? gﬂ?dz AN
HCI1 @6hml), Zxﬁ%te(cb«wtmi‘% (3 81@onl cdrizd pad yolvent penpped MDY B yield a

black tt'r4%N? tar gr%é‘lgB +D% ng{a, Im‘%ﬁilmE]l«n?’a %m% éE%OX {7(}91} ggd fbded onto a 50 g

I'ne- i'’c’an

smca%mtmyd Liel@ whrs Elusainoit meehmzmm@ﬂmmm ﬁﬂ”ﬂﬂmﬂf'ﬂﬂ*hﬂmﬂ
assi um car bonat e 1 39, adl and R (299.934

and f'(nR)l}" wﬁr%ﬂqu e tleenmpsipd Wil ™M

I r X AR BOMI LI 1He264402.29
Miiz £ty s P, & G ST ED, E?S?‘s Fhe react on
{1z, 208 S2. EﬂJeh(thed, iM:i}t m’z%;’at urat ed amoni um chl oride (40
m), extracted with DCM (2 x 100 nml), dried and
solvent renoved in vacuo to yield the title conpound
Metitst & Yel low solid. Ether was added and the solid was

—stirred, filtered and dried (O, 85 96%) . Mz 264. 10
MMH{MW{B&@&@@M mice
© 55; 1.8g, 7.6 mmal
§j Uﬁ -1- éf ﬁﬁ:{ Bgﬁ&%mﬁﬁ@m% ﬁ@ﬁl@tﬂ}qma@ﬂ (Mf:thnd g, .6 mmol)

pyrrolidi'nc-2-carbox lic acid
in nﬂmcsn rnw as et M0 5254 078 e DR Aok L oo, The

ta t h| 3
rcamﬁ:)n W Stlﬁrﬁ% F"%r lgﬁlam%tg? egarl Elh% %@ﬁ% %%Wjﬁg [ﬂ}oﬁl ’fI}F G, Omd,
i5 nh&A ad z@ﬁcﬂhﬁﬁdﬁ%ﬁ&éﬁrfﬂﬁDhmrmﬁﬁsbnﬂﬂgamb}md wifl water {S'Dml} The
ecol ouri sed), was renoved g ?%uo and ,sat ur at ed

reackammui et B8 ROV 0% 1Y TGtk PHEDRYASIRAT L0 Yiel 2
}rellq?'?'( h&%%ﬁ%c%&nﬂn%&&d’%g%lﬂﬁﬁ thl‘%ia%ra%ﬁﬁ eﬁaﬁhg’ @fth was

cuo to ound as a
VB0 MY isghierab€) ﬁa%dﬁ,mswq@)]eaaﬁh enfbﬁmdﬁudﬁﬂ%ﬂgw vEbe tiflp egppound

b|] ack ,on exposure aig, o T
was AR A1 81 9 STTHENC Ay TR S5 MIBS CBER) 3.10 4, 2, 656
(d, 2H), 6.24 {5, LH), 4.20 {t, 1H), 3.75 {1, LH), 3.40 (g, 1H), 2.80 (d, 31, 2.36 - 2.29 (m, 2H),
2.13 - 2.05 {m, 2H); m/z 230.

Method 57

(R)-1-(4-Amino-phenvD-pyrrolidine-2-carboxylic acid methvlamide

(R)-1-(4-Nitro-phenyl}-pyrrolidine-2-carboxylic acid methylamide {Method 56; 1.2g,
4.8 mmol} was dissolved in MeOH (50 mi), to this was added ammonium formate (1.5g,24
rummol} and palladium (0.1 g). The reaction was heated at reflux for 60 minutes; reaction

decolourised. MeOH was removed in vaeve and saturated ammoniang chloride (56 ml) was
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20 Method 54 (8) 1-[4 @uaoidino- hen 1 -

olidine-2-carhox lic acid dincth Iy am de To
WO REROTEPN- Ani no- phenyl ) - pyrrol i di ne- 2- car boxyl§ECEEfg/ s

di met hyl am de (Method 53; 0.67g) was added

acetonitrile (20 mM) and Eg@&L (2 m ). HO in di oxane

(0.86 m, 3.48 mmol) was added and the reaction was

t
addf:%ytgé gﬁ%éée Rl A % B%Mtg%aé:\!én@ ‘g?[ﬂlngé RGBSR moved in vacuo
to ylﬂéa&mtntb:rcﬂm@umbatsém‘an enaf{l 6x, %ﬂ’ér Pmtimwemﬂp hanedfilack on

bl ack .reacti tere salt was
o S Aae P B P IR SR B PR Ra T 008

(20 M) solution. No solid was observed; the aqueous

was farther basified to pHl4 with KOT, extracted
Methgd 3 DC VI (2 x 100 m), dried and sol vent renoved in

L 0l

N-m@EHOR g def | U303 Met hod 55 itro- hcayl -

o TolrT T Spanatm i s S ey S sl Bigda 57
1.0g 2®hHb)) 11@%@{63 rﬁljlnfi@ a&(&d%@-{m 2R ?%Z}IH pgraz.ﬂlul-

benzyl tri et hyl ammbni um chl ori de 5
yimqihﬁihélﬂm]hﬁfﬂ%ﬂm%c Gnig 3-Seumathin «)meawahqsvoifbwﬁﬂmn was stirred

orrhEAPAATL S ol Sk BIATEL) S RS S e g
chrotmatogsaphil hhtimiﬁ;@é%tt@dﬂmeﬁcme Gtk Andotteeny ewrtel nall;n g
toosgfs S 1y SR Bt P B SRS R bEEA S o e

and solvent renoved in vacua to yield a black tar.
The tar was dissolved in a mnimum anmount of DCM (7
Methed Shnd | oaded onto a 50 g 10 silica colum. the
, . e sqd hen
The title

coﬁpaqn{q {(\@4{r@bbmommxm}rzammnmgebgmmammﬁﬁ}]aﬁ#hyi}

aming)pEn %—W%t};}yi I%g}r E’éf@ {Ma&b %25§ 2 g% v@s Q@fcﬁ éf.‘ﬁ.([hq égﬁg’ﬂ) and

I*FA%]ZQ §11:r Tﬁa fodchidh xx'a%'ﬁllrredl‘ forzi h%ﬁ?s belore P@M@@ldaﬁﬁ: solvent i vacuo. The

NltroEP {I_~vrr I i di ne-2-carboxylic acid
wac“@t 'ﬁ@q Immﬁcé wiily 2.0N KOH (20 mi) and extracted with DCM (2 x 50 mi). Produet

i o RN N S R R
re- eﬁihaéiﬁﬂm(lth 20 (8 xAR0mmd), )iriad dlfuﬂnﬂlﬁﬁt {fethoind in vh&z;mtol’jﬂiﬁkﬂ e title

The . reacti on ti r j e 0] e
comigine ¢ SRors PHACRSTTEHE TR RP ol M7 2 ks, 3. 1,
7.18 (s, 2H), 7.05 (d, 2H}, 6.48 (d, 2H}, 3.91 (d, 133, 3.58 - 3.54 (m, 1H), 3.17 {g, 111}, 2.56
(d, 3H), 2.19 - 2.09 (i, 2FD), 2.01 - 1.89 {m, 211); m/z 261,

Method 60
()-1-(4-Nitro-phenvl-pyrrolidine-3-carboxylic acid cyclopropylamide

To {(&)-1-{4-nitro-phenyl}-pyirolidine-2-carboxylic acid (Method 55; 1.8g, 7.6 simoi)
in DOM (30 ml) was added HATU (3.22, 8.4 mmeoel) and DIPEA (2.0ml, 11.4 rumol). The

reaction was stirred for 10 minutes before the addition of methylamine ((.84g, 15 mmol); the

reaction was stirred for ! hour and then quenched with water (50ml). The reaction was

extracted with DCM (3 x 100 ml), dried and solvent remaved in vacue to yield a yellow gum.
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20 15 nrnol); the reaction was stirred for 1 hour
fore being quenched with water (SOM ). The_.re tlhpq
“D\iﬂg"'*}exitrPact ed with DCM (3 x 100 ml), dried aﬁ‘d“@é‘l‘\v}é‘ﬁ{"j”j
renoved in vacua to yield a yel l ow gum Purification
was achi eved via col um chrqmat ography el uting with
209kt OAcl i sohexane, 60%tt cI i sohexane and finally

/ \c. Th
pont GG T By SRR, g, BB B Wy
D%E(ﬁﬁ:‘m%%éxan@ ambfiZD] (l@ﬂ?ﬂfﬁ}A&Tﬁﬂm(&mikﬂimd 'ﬂ'aﬁﬁblz(zﬁed ds a yellow
solid 1, ﬁe@?@w {z%awwzégebq - 1@191 T & 55.6b 2Mestita. 59,
4.14 @@ﬁ {f‘ﬁgﬁfggﬁ'ﬁ“ﬂﬁﬁz% r5 0k idi 19y, 2362kbexy 56, 3G+d 1.95

{m, 2403, 2)821-(( 7 (o, 2D ; @ NGB {mﬂﬁ}ohﬁﬂﬂﬁe 2-carboxylic acid
nmet hyl am de (Method 56; 1.2g, 4.3 mmol) vas
di ssolved in McCH (50 m), to this was added ammoni um

' ueﬁmgrﬁqate (1.5 g, 24 Hanoi) and palladium (0.1 g). The
"‘"“'—r'm

ion vvas heated at refI ux for 60 mnutes reaction
B ’ RONING ACIE §Y faniesat ur at ed

STATRR) L5 0 0 OISO P o

142gV\5 £ mnmﬁs?dmbﬁ.&d i MO (56 mlhmﬂﬂm asetled ermoddmiformate (1.6

cua yi.eld the |tIe COo br.o
& 26 ping en T Gl TRy PR PG BT TORED BiiRlsspestion
dccuﬁnﬁn@ﬂr‘\dcfﬁpiewﬁrr@ﬁki%d M@§CEM~Q‘&%Q étﬂHﬁ:@'aﬁﬁﬁiﬂm‘i\’cﬁihﬁ&H (58ME) was
purification. 5 Method (test

added;uhmwmrtb@mmtﬁbw th D& {ME%@@,&W& i jalvnh epeeed Ryyacuo

phen
o vigh eI RORMN A s n O P R 1 S0 56 PP By mmed plagion
expolRE RydiaMhe @rddwﬁtxfmdlsrﬁﬂzmm&h@g}f ﬁdﬂlﬁmk puri facaBEM n(/8 @46 )
was added di-ten-butyl [(Z)-1H pyracol-1 10
yl met hyl yl i dene] bi scarbamate (1.7g, 5.5 nmmol) in one
Metingd 42 on The reaction was stirred overnight before
of the solvent in vacua. The reS| due was
L[&Qﬁﬂ}:ﬂwm coiaminh} derpbaigr soarkonzlimineimetyl gminoiphenyl]-
YL llg,loh%%( ne, 50%kt OAc/ i so- hexne and fn ally
tl e conpound was obtained as a white
O@n1 (k- ;91@1110%5%1} ljﬁalhbﬁdmdarﬁ&yim acid cyclopmpylamxda (Method 61;

I Egsdjcglﬁmﬂét"h&fégﬁ{%éﬂsa- ag ¢ ’i{f%d@{ Dk £1 t(lr[g#?fnﬁ{ pyrazn o boxylic

% t DORYehdtiBnRak BB
B

ov erf;hgﬁt tgfornemnadtietth OENY (6 0 wagiid. )Tha pryiduc FRAPYREEIHY colqthe
chmg}g ngtgiﬁﬁ}f Flw?%ggh!ﬁb‘%%té;yﬁﬁméitep?%ﬁc§an%?B@’Xuﬁldfcvg&ﬂ:kar%fanﬁIﬁlall}'
100% EtQAc, The tille compound was obtained as a white foam (2.0g, 81%). NMR (299.954

MHz, CDCly) 11.63 (s, 1H), 10.09 (s, 1D, 7.60 {s, 1H), 7.40 (d, 250, 6.43 (m, 3H), 3.92 {1,

c ]

{H), 3.59 {1, 15, 3.19 (q, 1H), 2.69 (m, 1H), 2.29 - 2.22 (m, 2H), 2.03 - 1.84 (m, 2H), 153 (s,

9H), 1.49 (s, S, 0.80-0.68 (m, 2H), 0.44-0.32 (m, ZH}; nv'z 488,

Method G

{R)-1-{4-Guanidino-phenyl}-pyrrolidine-2-carborylic acid cyclopropylamide

To F-{4-{ {{ E)-[(tert-butoxycathonyljaming [ {(ert-butoxycarbonyl)iminolmethyl}
amino)phenyl]-N-¢yclopropyl-D-profinamide (Method 62; 2.0 g} was added DUM {60 mi)
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20 reaction was basified with 2. ON KCH (20 m) and
extracted with DCM (2 x 50 ml). Product fai h%ﬂ’C:Bg" <0
WORURPain to DCM the aqueous was reduced d "5¢ep3s3
of the initial volume and re-extracted with DCM (3 Xx
200 m). dried and sol ventjpgenoved in vacua to yield
tine title conpound as a brown solid (0.84g, 78%.

and T%{I E‘fé? %‘Egéz?ac%lbélﬁc 7&%‘?8(,(11956'3%@[): (ﬂ’?ﬂ\gigi’(tﬁ% %%Ji'rgr% g?’ vacue. To

the uﬂ:ﬂz 1&):15 aiﬁdﬁﬂ&lcmi?ﬁml}( dnd, mdckfporods pFtyftgrend &Bhonak 1BEn (R4g of

capaq;}yz?. Eb:@fqu RE% g%@aiu% g}}p%%lra re%é}i;\ﬁlpg)o Beré&H:tLiPr? %aﬁ H‘owﬁflsﬁ'r;ed

averﬁ{ SOt HedbitSind wad TQQB&M |ah&th@§hldmﬁ¥&h&@ﬁ %V&cﬁmdjf eliQery lrttlc
()-1-(4 ni tro-phenyl)-pyrrolidine-2-carboxylic acid
orodichish 7bite GBI Mavtiggeet 6 Lty curaghis WAALSS Mo Faghs fosin
wes o e Moty ot RRE P ey Holte g e, e
solvéhheaadtiotddin vofonetyinid thanils eohpoddgs a Shiteealid) (0. X e/ 3%}

ek Rl o E5ab ol 0 AL BE A

ed-ang % vagHa it |
s.60 o () S 0 D705 BBt RS e AD0ENAT 1 3 P 078
- (.63 (i, 2 u.H2 (@ aHhon/2W&E. achi eved via col um
chromat ography cluting with 20%t OAc/ i sobexane,
60%Et OAcl i sohexane and finally 100/o EtQAc. The title
Metlkggpound was obtained as a yellow solid (1.4g, 74%.
N 'i\/R(299 954 ML-1z, CDC13) 6 8.13 (d, 2H), 6. 55 (d,

{2 :-MKM@ w@w@ it miwcar@@%@ (t, | ,
5 1'%?: tg: cfl}{pﬂa'r){i wés Jé%amdzbz‘,% a{nghgé%gﬂmte?a ﬁi@thud a'ﬂ %ﬁﬂ(ﬂ@ from

1.95
tert BUA3 R)-BRBIG{S-yRibamate 5306 TANBL EE: 656 (5 9H) 1 31 —1 94 (m,

1H), %ﬁg{%vp[%w%ﬁf’%gﬁ‘?ﬁ‘ by P18 5 96 080 GRURDNYAS €336 e 1y, 4.02 -

41?(1&"?1&)%(7&{1!\'!1}15%% Ry 203, yoer@) Axet me: PRIV HE aci d
cycl opropyl am de thod 60; 10 142g, 5.1 mmol) was
di ssol ved in I\/b0—| (50 M), to this was added ammoni um

Meﬂf“mggate (1.6 g, 20 nmmol) and palladium (0.1 g). The
—Tweacti on was heated at re flux for 60 m nutes;
(3ARle@ckimn-4-sicopicaylpreedidinvk-@Gnide tilsoroeraicedlti n vacua

t ide (5 ded
R R T L S G L Tt
fert- a.nyi m}weﬂlhﬂﬁﬁﬁnﬂﬂ&obﬁbny :ﬁ:ﬁﬁdmtp %]d:a@lbﬂm&dﬁ@mtth{ﬁd @1} (5 12g,
oun as a brown Product_ra

94%% &nr"ﬂE-dE B1 adKl 4dm, 1), @xiﬂbs %(%“B‘r $: DA THE e dtd 6 1¥1}= 7.96
wi t hout any purification; mz 246.
(@, zmﬁ%d@[ ?-{/‘g%yt hut oxycar bonvl ['irrtino] met hyl }
am no}phen - 4- | | (des t-Butaxycarhon 1 am noj

Method 66

N-[(3R)-1-(2-Flupro-4-nitrophenyl ipyvrrolidin-3-yilacetamide

The title compound was prepared by an analogous route to Method 42 starting from
{(37)-1-(2-fluero-4-nitrophenyDpyrrolidin-3-amine trifluoreacetate salt (Method 65) (3.73g,
90%). NMR: 1.80 (s, 3H), L85 — 1.84 {m, 1H}, 2.05 - 2.19 {m, 1H), 3.32 ~ 3.42 (m, 1), 3.51
—3.71 (m, 213), 3.73 — 3.82 (m, H), 4.28 — 4.36 (m, 1H}, 6.72 {1, 1H)}, 7.38 ~ 7.92 (n, 2H), 8.1}
{d, 1H}; m/z 268.
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1 Y-Ucl anronvl -D-prof inam de 20

~(R).-1-(4-Am no- phenyl)-pyrrolidine-2-carboxy|,l i
“'ﬂg?/%‘f"oif&bpyl amide (Method 61; 1.2g, 4-9nmol) H.ﬂ{%@ﬁ}{%mmm
(60 M) was added di-tert-butyl [(7.)-1F7 pyrazol-1I-
yl met hyl yl i dene] bi scarbanmpip; (1.99, 6.1 nrnol) in one
portion. The reaction was stirred overnight before

Mot val of the solvent in vacua. The resi due was
—tﬁﬁ&i ed via col um chromat ogr aphy cI uting with

;IS’HS:' l ﬂ%%p%%%%}?é%m{%%e@g&y o %qn&g%{g@{&}ﬁa allﬂlg anlq'tm%efgum N-
(3;2)%39%%)1@&34 éi%n@%myﬁ%ﬁ%hd%P?, %ﬂa&e&muﬁe (%'Iéthud@l_?(@z G§g§ '?E%thDhMR
1.64 11-?5)(111 BH19. T@qs 310 2. 22—696((m 1§}, 2)87 -2.99(m, IP, 299 (*ﬁ}ﬂﬁ {m,

1, gl %3P G 0o LRt R bR 1 0 Jenpehs

2H), 3073Na! 1108 63 (d, HD) mf= 13- Guani di ne, hen | -
rrolidine-2-carhox lie acid ¢c clo ro vlam de To
1-[4-(((E)-[(tert-butoxycarbonyl)am no][(tent-butoxyca

Mcl¥ &gﬁyl )imno]nmethyl) am ne)phenyl]-N-cycl opropy

roI||Iam de (Method 62; 2.0 g) was added DCM (60

i-tent ButgMQER({20 4403 R)-E@eay emipmoRlidnar Hiabegytaminohnd
1T5A§ ;g Zﬁbm h Qe reaction stirred for 4 hours before

et ol vent in vacuo. To the gum vas added

DCWhd thike ﬂﬂﬁouﬁﬂ@aﬂﬁ@ﬁﬂ@@bpﬂﬁaﬂ&hﬂgﬁﬁi yrene Motrddoiataeting from M-

capaci f.

[(31??%-&1{63?1['%%%‘&&@#?“3@2’@5?'1 e e ke é%ﬂ]\@g 1.39 (brs,
or) St L}d (‘eo?qd 91;2‘4%’1 1 The 1f3€?3{ﬁ¢ | Hr Mps- 1, ld &ne rl@P} ?ﬁ@ht?.h% (m,

nmoved | A vacuo to very |it
1H, Fﬂlﬂ}t@ﬁ‘l (v, AR, EéEso“ﬁI 47"d(nwel§1)|rfréiseﬁlﬁﬁ (m, tHfJe"erﬁ I—t‘1e?r2 EugH), 6.68

e e

tH)hehaqre being filtered, the solvent vvas rermved in
vacuo to yield the title conpound as a white solid
(0.90g, 75% . NWR (299.954 MHz, CDC] 3) 8 7.26 (s,

\’[etﬁ@é(ﬁ ?5 (d, 213), 6.49 (d 2H) 3.93 (d, 111), 3.62

1H), 3.17 (q, H) 2.70 - 2.62 (nr, 111},
__i—l R8P43R )-Aebtdmidoiralilin- D yDehenyl pemiding cashapate. 76 10 -

ﬁi? gﬁquéﬁuhd was prcggfﬂd% m}?mahgg%tsg rtt o MRS ‘:@:ﬂ“lmg from
di- :Jrﬁﬁi)qﬂ{ﬂ% f(bumicRo-4- [mﬂ}m@haﬁlammﬁ;@mdmm- gsﬂpﬁehmmbmpt e

The title conp ound ana Ogé,l ?_H
me%}f%ﬂﬂb@c&mﬂlgﬂ%\ﬂw%@d éé))dﬁaﬂas‘?ﬁt/@r‘ﬂﬁ%%tl;?ﬁ—i 86 {m, HH), .80 (s,
| 5. N
311)(%{% g%ﬁﬂr@ ;ﬁ} @}ﬁ & é@sﬁ &@ﬁ}t ?ézzgﬁgQ{n_ 71%)%4 gi r'\slﬁqlh%@z},s?z
{, 13}3:039(3 152, (190 (8, HH],TBQ{ESS 21, BB (Gl HLB-50)(s, 131}69 :

3.79 (m H), 4.02 -

Method 70

4-{(3R)-Acetamidopyrrolidin-1-vI} pheny} guanidine triflvoroacetate salt

N-[(3AR)-1-(4-amincphenypyirolidin-3-y1jacetamide mono hydrochlotide (Method
44, 3.31g, 15 mmol), di-ter-butyl [(£)-1H-pyrazol-1-yimethylylidenc]biscarbamate (5.91 g,
15 mmof) and triethylamine (4.17 mi, 30 mmol) in DCM (50 ml) were heated at 40°C for 138
hours. After evaporation under reduced pressure, chromatography on silica gel with ethyl

acetate/isobexane (50:50 to 100} gave di-fert-buty? [(£)-( { 4-[(3R)-3-(acctylaminc)pymrolidin-
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4.17 (rn, 1F1), 0,72 (t, 1H), 7.18 (bra, 1H), 7. 92 (d,
11); mz 270 (MHd - C4118). 20 25 Method 655
WO RISEIIfE 0- 4- ni troheny )pyrrolidin-3-amine FCHG o303
trifluoroacetatcessalt The title conpound was prepared

by an anal ogous route to Ngghod 41 starting from
tert-butyl

B T T T oy
(reatedt %119H*1¥(1%Qﬂf)} atzﬁm?(ﬁe::(i E@(rn fandek Fordi8Tdurs IO InikegendA i,

cvapowmno@d%emptd pressurc the mwiilclwas d?ss%}%ec{ 1 McSQI (Ebmﬁ ang glluted
with f.miia R}hl%mirfmﬁp%ﬁﬂd’wés %‘115&9&’#5?1*{@& bPY z[naéft dhie s?:nmlﬂlaﬁgta@%

ar ed an anal 0gous
aver F@Uls). ODMRL hﬁ{d(s4ﬂi}stl£rlt—| e q‘m drfﬂ} 210- 2 27 (m, 1H), 2.99 - 3.06 {m,

i LR S LA bR o, i

4488 (s, 311), 1,85 -1.94 (m IH), 2.05 - 2.19
':d’”iiw“ @1@3 32 - 3.42 (m 1 H, 3.51 - 3.71 (m 211),
3.73 - 3.82 (mll), 4.28 - 4.36 (m 11-1), 6.72 (t, |

g w1£438 -- 7.92 (n, 21-1), 8.11 (d, 111); niz 268.

X4 1510 7 5 4 6 1 PC T/ CB2005/ N }303 - 115 Met hod 67
N-THeIRovting 4livArthia agpr@ehitiver ghehaareDmak ﬂ@hgcdﬁﬂnﬂﬂ containing the
3-vilacctandde The title.c oundvva

companaf ehotevR St & AR AR SERPYE 57 Ayt P RPR Faklysil ester

far(cBidpbit@f 23, forthdrhRRiiE 8MbMBNECHD kb huthans:-
fhﬂr&ﬁ?‘?gé‘t%’m de (Ve ot ﬁ(lgz GQM a'76% NVR. 5 1.64 -
176(m 1H), 179(s 311) 202- 2.16 (m |H,

faYe VWA 440
') 07 JL INLLL] L1), L. IJI T

. ) 10 -
(a): Ea@zﬂ(m oH), 4.16 -42 8 (m “ijg(f.‘*%“*nh 68 (brs 2H .

.33 (in, II-1), 6.3% 14, 2H), 6.73 (d, Ili),
C“mgmgél}?d H: mz 238 Method fib 10

Lactebe-Hugium- St t t 111( E) - ( 12- #hi of 527 (3R)
Q (a_gr\f\ll nmr\ ol

\lel - dDH =) "“ht:uyilouli llft
CTUSFWHW“}FPE&“‘E’G% jb i scar barrggg The title conpound was

Mm#rsg%?ngkﬁ&mqu@gﬁpgous rolbesto Method 44 starting

Magh€shi stbatet- ami no- 2-f | uor oph?mﬁl ) pyr rol i di n-3-yl]aeetam

ToJ (oS, JII} J. '—I-U \Uld 3I‘I)

1.79 (s, 3H, 1.70 - 1.87 (m 1H), 202 - 216 (m

O R0 (1 s e ) ’*%%‘a?"“" ook - 0 %
Enn{pmmd X), 6.68

Lactose Ph.Ear 223,75

Croscarmellose sodium 6.0

Maize starch 15.0

Polyvinylpyrrolidone (5% wi'v paste} 2.25

Magnesium stearatc 3.0




(t, 111), 7.08 (d, IH, 7.41
- 8.89 (brs, 1H), 9.83 (brs, 1
WO285/M8 hod 69 20

22- Fl uom 4- ((3R) - acct am dopv
uani di ne car bonate The t|t|1
an anal ogous route to Metho
di -tert-butyl

[(I )-((2-fluoro-4- L(3R)-3-(

Z‘r

(d,
11),

1H), 8.08 (d,
11.41 (brs

i),
Y ) N 4 4
POT/CH2ZMRN0I0Y
rrolidin-1-yl) phepvl
conmpound was prepared by
45 starling from

acetylam no)py[rolidin-|-y

m no yI1ag Dhggar bamate (Method
l(6131’43& 869 . NIAR 1'gﬁjf86(m 1L0). 1.80
Con{p&undﬁll) 2.06 -- 2.18 (m |IM), 3.21 - 3.38 (m 2H),
Lactogs Phipyr, 6.89 (d, 111), 7.00%d’ iH), 7.29 (brs, 3I1),
' W O (s 111, vethod 70
Cros eS| S,Rcde am doovrrolidir #G vl ) phenyl quani di ne
Maitd dtirthi piseaGed eitvpasta) t 0.75
m nnnl rnn\ll faly rvnl | rh fal '2 u|.1 acot-am d

A

AW a)
Mamwnﬁgﬂaw&m oride (Method

o
yr] AT CTT?’TIT UC

3 44, 3. 31g, 15 mol),

dr=t-erm UUl.yI

[(Z2)-113-pyrazol -1-yl nethyly

| i dene] bi scar banat e

(): @ng{g 15 mmol) and triet hylraﬁph wfed. 17 m, 30 mmol)
DCM (50Q-d) were heated C for.-18 hours
Conm‘oumi}{evaporatl on under redud@d pressure,
e Lugnapny on~sttca—gel h—ethyt

Lacg&é‘é%&éﬁ i sohexane (50:50 to

5

gave di-lert-butyl

(ek: F%&‘Pﬁ‘é‘?ﬂa are for 18 hours und

Ma bé&bm(s{caf’mﬁ (3R -3-(aeetylani[ngd pyrrolidin LV()
K)i3 M1 PC f1 CRPO(ISLOMNA0R -11 6 1- yllplienyll
ani no) mst hyI yl i dene} bi scar bamat e.

indd

whi ch was disso!ved

H?ﬁ'(’l“gen. After

rron under reduced pr
ng}’@g@ ved in Nl eCFl (20ml) a

Sy [ he resiaue was
nd@%“ﬁhted with ether.

1M Ehéivtd Hyidexdenphtion was colle
0.1 Hgirqebiongpeyd 1 81 -1.93 (n

ctseisloxw filtrati on as an
srecefNFHR——————
(toadiyst pPH 19 G6) 27 27 (m

3. 06 (nn, ~ITT) -- 3.51 (m 3H),
PolgpthPenctagh = 7 I 6 52 (). 703 (d. o)
Watér ff ijSctiod1- 1), 8.1 0 (d, i|lte)t00GB. 36 (s, 111)_ Exam

phai maceuti cal dosage fornms containing the conpound

a (), or o ptrarrae
a hydrol ysabl e este

©: PieF IO

vy _accept apte sart
eof (hereafter

LT

Corfgimmasnd X), f'or therapeuti ci pnespgephylactic use in
{ Sodiim plwspBae BE B 3,6% wiv

0. 1M Sodium hydroxide solution 15.0% wiv

Water for injection B to 160%




Croscarnel | ose sodi unil2. 0 Mai ze starch paste (5% wW v

paste) 2. 25 Magnesi um stearate3.0 (b):

Tabl et

WORMRTEBI et Conpound X50 Lactose Ph. Eur 223, 75CT/GBIMIMN00S

Croscarnel | ose sodi unt. 0 Mi
Pol yvi nyl pyrrolidone (5% w4

ze starchl5.0
g paste) 2. 25 Magnesi um

stearatc3.0 15 WD 200S/ Dr5abl - 117 P CT

10: 1121111511111113113 (c):

Tabl et 111 nmgltabl et

Compound X1.0 Lactose Ph. Fur93 25 Croscarnel |l ose

(2): RGO Mal ze starch past e
I\/ElanSI um stearatel. 0 (d):

MMI‘E@@&&@?@L@ 5

armu englcapsul e Conpound

CompdthdlXact ose Ph. Fur 483. 5 MaghésPuwist car atel.5 (e)

"Sﬂdiw&héﬁhaté@ol ut i on15.} 0% vl v

@W—wﬁv—l—m%m—mﬁ—wﬂ“mw
6 drochloric and(to

o STpHTOo 7.6) POI'yethyl g
Clm@\gfgr for injiectionto 100%

B8 39] w0l 4004. 5% "VI'v
1}. lnjectiotill10 nmg/lmd

PolyGbphotigigcoXB00% W v

3.5% wiv

to 100%

Water for injection

Note

‘The ahove formulations may be obtained by conventional procedures well known in

the pharmaceutical art. The tablets {a)-{¢) may

be enteric coated by conventional mcans, for

example to provide a coating of cellulose acetate phthalate.



Sodi um phosphate BP -3.5% w v 0. 1M Sodi um hydr oxi de
) Lonl15.0% v/v Water for injectionto 100%,5..+%0,
“@F'h?"%ﬁ* e S46 1 -118 1'CTIC R2 i N6+Q | | 130%%’5)@"‘"5”'""3"3
Injection 111 (I nmylm ,buffered to P116) Conpound XO |
% w v Sodi um phosphate BP2-P8% wW v Ctric aci d0.38%
w v Pol yet hyl ene gl ycol 4003.5% wW v water for
Claitig ecti onto 100% Not e The above fornul ati ons nmay be
obt ai ned by conventional procedures well known in S
the pharmaceutical art. The tablets (a)-(c) may be
enterd nventi onal neans, for exanple to
L prﬁ%dd@ogm%gg%{lﬁgmg "cel lul ose acetate phthalate. WD 2
RI 15111 7 5 4 6 1. -119 Ghai ns (Rl}, A conmpound of
formula (1): (R3). E'\l' 613231115/ 201151000303 5
{1.) \wherein: @ A\llgla Olgen IiTéﬁd 4-7
menber ed sat ur at €dir i pg: whi ¢h opti onal 'Y ’contai ns an
addi ti onal nitrogen, Yoxygen o suldhuriatom wherein

if Ring A contains af additional Inifrggen atom that

ni trogen may be Fopy;i I substit by R7; 10 R is

hal o, nitro, cyano,}_hydroxy, am no, carboxy,

car banoyl , mnercapt g, - 6al kyl, Cl1-6al koxy,

C2- 5al kenyl or C2R6al kynyl; p is 0-4; wherein the

values of RL may be the sane or different; Ra is

sel ected fromhalo, nitro, &ano, hydroxy,
whek&ihf | uor onet hoxy, amino, carboxy,

Ring A is a nitrogen linked 4-7 membered saturated ring which optionaily contains an
additional nitrogen, oxygen or sulphur atom; wherein if Ring A contains an additional
nitrogen atom that nilrogen may be optionally substituted by R';

R' is halo, nitro, cyano, hydroxy, amino, carboxy, catbamoyl, mercapto, Crsalkyl,
Cisatkoxy, Cogalkenyl or Cygalkynyl;

p is 0-4; whercin the values of &' may be the same or different;

R is sclected from halo, nitre, cyano, hydroxy, triflucromethoxy, amino, carboxy,
carbamoyl, mercapto, azido, sulphamoyl, Cyzatkyl, Cycalkenyt, Co.callynyl, Cysaikanoyl,
N{Cy qalkylcarbamoyl, N,N-{C.qalkylhcarbamoyl, carbocyclyl-R*-, hoterooyelyl-R*-,
Cy.alleylS{0), wherein a is 0 to 2, Cy.ealkoxyearbony!, N-(Cy_salkyDsulphamoyl or
N N-{Cy.salkyl)zsulphamoyl; whercin R* independently may be optionally substituied on
carbon by one or more RY; or R* is -NHR?, NR'°RY or -O-R'%,

g is 0-2; wherein the values of B* maybe the same or dilferent:

R is halo, nifro, cyano, hydroxy, trifluoromethyl, trifluoromethoxy, amine, carboxy,
carbamoyl, mercapto, sulphamoyl, € jalkyl, Caalkenyl, Cosaliomyl, Craalkaxy,
Crsatkamoyl, N-(Cp.alkyDamino, N.N-{Cialky])samino, Ciaalkanoylamino,
N-(CrgalkyDearbamoyl, N, N-(Cy.salkylcarbamoyl, C;.3atkyIS(O), wherein a is 0 to 2,
N-{Cy.qalkyl)suiphamoyl or & N-(Cisalkylsulphamoyl; wherein R may be independently
optionally substituted on carbon by one or rare R,

1 is 0 to 2, whetein the values of R* may be the same or different;
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ElH

carbarmyl mer capt o, azi do, sul phanoyl, Cl.val kyl,
nyI Cz. 6al kynyl, d _6al kanoyl 15 -
“%“{*&3“%& kyl)carbamoyl, A ¢ N (CL.(, al kyl ) 2c&FBAHBYsMm303
ear bocycl yl -Rj 6-, heterocyclyl-R35 Cl. 6al kyl S(O,
wherein ais O to 2, CI .Bakbkoxycarbonyl, N (C
I. 6al kyl) sul pharmyl or NV,N (G . Sal kyl) 2sul pbanoyl ;

V"”?i“‘?é l‘i’}cﬁr?{g { ﬁﬁ‘@ﬁ%ﬂ%hnﬁh ?eﬂlq%%% a%@&ﬁc&’yl%?%ir&&ﬂﬁ&d

or “nor e
hetamrc} e@l R‘lﬁreuq[{f ma:@btz;}ptmnelﬂjembstlthted valkuben bf oR2ommeyb& ; and

i f t
Whh ARy PeRTIoPF S bRV AR PR RS iRy
subﬁm@@wa gmagea@dmyﬁmmmé'rcapto sul phanoyl, C1. 3al kyl,
C2_3al kenyl 3al I'ynyl, 3al koxy, . Cl1-3al kano¥‘ N
- (X asd il e rp%ﬁﬂeﬁféynﬂmﬁi?@d B Rydrpads Rrladnitro, cyano, hydroxy,

g R R SR on) ot B Mt Yo (ERal, o
Cs. ﬁﬁlkyrl](ﬁHCMIkBajlh I@laéﬂ;&ﬁﬂph Mkamrlal@j’,w {GRalky l}ammg |

= |
NG NG RAIP, C Catsebrtites S calBhRaY B or nore R 1
NNHOL. ﬁdlﬁylﬂcérﬁargoyl vmegmg, SI} avma:lwefs 0oh 2R8,_mExharbdiel,

sane or different 5461

N- @e&l@mﬂn@wb@@%@ sﬂﬂ%@zﬂk}hﬁ@'ﬁmﬁr Sfebulrberngamiag) |
I I 5 3
s SR RARIFPL S0 b FARRIE b in e

indgphdaatipbf yach vist ntybe dplmmalhamth:@mmw corarbon bymneommr;: R'; and

f t
whdi g PR S R BE e BRSPS BnEF et s,
mtr@gfﬂﬁﬁ’dﬂ&ﬁh@ﬁdl@@u&ﬁiﬁﬁbﬁlﬁa onfRRerasl Rn &'
[ ndeqpegdega sel ected from hydrogen, halo, nitro
cydhoR Aok yad Ri*rare indegics @Rlycwféﬁpw&l stllarpEyeelkanoyl,

c.. 3R, CRARERI P OIS alkoyycarbonyt,

carlidmayl, al- Ka[am]yjrl@:)aybani‘dj( @' Y{Ga.glalld%rll}):ahmmw_gl carboeyelyl, hcterncyclyl,

caop R BT RSBy VIRERA O K 2P BepBapipicpendenty

nptﬁnai@aeluﬂﬂtﬁ@@n E\ﬁ‘rﬁérﬁb}na arok scﬂe&t&i #om 20 ahkaxyemribany|
C1. 6al kyl ) sul ph anoy

hetf(rcwc pqxrwlmw ?‘W thattelt@&mkwas bF ppiempitapbstuted by R,
3. ﬁmﬁﬁ& ﬁaﬂ é( lndg cnﬂen aﬂ&g@ %Glm bggrr aé}%go,h droxy, gmino,
aD n epg hdent 1 y

heterocycllc r erern
caﬂgfx}’ﬁﬁﬂfﬂnfﬂyhemrﬂ‘@w, btﬁpmmﬂhlrhlwisﬂb@mchm éﬂsaun«g nghgbmmcoxﬁf
one or e R16; ere
C» alieny a’%a?z;ﬁ%&%ycﬁ @ﬁt@ﬁ%@ﬁa m&f ﬁ@k x%fﬂé‘t%
Q. J«dh@ﬁa}rm mg@dgt 8 IBYNOE,. gatmeyl}aﬂﬁﬂd W, iﬁ;ﬁlkglﬁaﬁﬂn@z‘na

group selec fromR R12
C1. aﬂ@nmﬁmmn‘d—éﬂmaikwearbm@d ¥ @k b ahamoyt G1.calkaiSKO).

al IsuI t.0 Iken sul pl tonyl ,
“’hﬁﬁmb""af Q)t/D%fTEgrﬁ?lﬁ %Bﬁ)égf 1?%?’))8% B %’:I car banoy! ,
N, Nﬁ]@lk@l@dﬁllﬂﬁhérﬁ@ﬂ m&mﬂiﬂsuiphdﬁyiﬁnmﬁ catblsystc)yd Archaomylyl,
car bo%y 4 e%er ocy %I , 3 a4 25
carbocyelyl 1~ etemc}rc }’1 1-galkyl-R™-, carbeeyclyl-R™- or heterocyelyl-R™-;
wherein R and R™ may be independently optionally substituted on carbon by one or more
R*": and whersin if said heterocyclyl contains an -NH- moiety that nitrogen may be optionaily

substituted by a group selected from R*;
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carbocyclyl R1S- or heterocyclyl-R 9-; wherein R7, R)

and R 2 may be |ndependently opt | Iy
“0§Ub§'€ 4fbt ed an carbon by a group sel ected frgﬁ?}%ﬁ"m"“‘“”

and wherein if said 20 heterocyclyl contains an -NH
noi ety that nitrogen may bﬁ optionally substituted by
R2t; Rl14 and R2Q are |ndependently sel ected from

A

o e Yo SO .

R @ aﬁ@ oYy mdemdmmcwélmnyiwdmm Dt.ﬁl 4@&:{%%{1 s is 0-2;

| F
oA ol gAY R0 O . € anct
. ﬂa}l@&h}ﬁﬂbﬂ\q ar lballf@w'carﬂnnﬂ- Goanbovad| Ryl Qﬁﬁlkalf) tralvanydy,
al kyl S(O wherein a i

N.N- @ ﬁggylmmybgﬁ%yl bﬁp:@@}rgzg]awﬁ %@a{:}ﬁh%}lcnyisulphﬂml wherein

R, RY '\%:( g’ld afl 15{1’4 A IFB%H%M bthegnagﬁé B;Mlcﬁ:h‘l'l PRthRAIeA Qarbon by
*'cat IHet erocyclyl, carbocyclyl 6a| kyl - R22-,
o r:r:hemeﬂﬁ ytmtiyl G _6al kyl - R73 car bocycl yl - or

hﬁ]g‘ﬁz%ﬁgﬁk 15 R%]S%ﬂ P 1P§§P%§€%lﬁ% lm dﬁ%ﬂrﬁ%lg l,m cB,ano hgdmx}'

trifhi@FonfiMdR %ﬂ&:@mcﬂﬂ@l i, @bot, cﬁ&trﬂajl'l,emam;nycshgphamoyl methyl,
cont ai ns an -NH _noiety that nitr

AR R A R T e
dlctﬁgﬁgi\l%@??&%ﬁh Hngﬁgi 2&9@{3{%@1@)’3 Q-Smetﬁgl%ﬂﬂaﬁayl@’%rh} lcl:a’a:amcr} 1,

or W aré independently selected from

N, N-dOngthylddragyd, N, N—:@i@lcjlbamﬂ,@)@@@j -N- cth;(l;@f@;qm@)l,_meth}'lthm
et e ke vt e R P8 Sl e

etho@Fcafbohyh; ﬁ&h&h{slrlstﬂﬂﬂm&-ﬂ Sy- &h?ﬁwlﬁleﬁm}xﬂ? NIN- dd%elhmlﬁlulbhaiﬁﬂyand

_are i ndependen tlé_gsel ecte n? Cl.6akl, Ci
N.N-deshwiatigmoyl o5 Nepe Eg-RiAtS]

L d sait ) ‘n drobvsable ester thereof.
ﬂfﬂ%&@%ﬁgﬁfiﬁﬁw el ar ;”ct;‘;ﬂb;ns“yv o e ther

-6a] |1 CYl) Ca rbanoyl, benzyl b en7y| 0 Xyr ar bonyl ,

2. gﬁngﬁ%}hﬂﬁﬁ‘g‘g[efs‘tﬁamﬁs W%egcﬁbm é\r{’"lil‘ﬁgeglr! be opti onaIRI y

su @sﬁFg AW ﬁqir@gbnqaﬂ@@n ToyiemeReddEediRy whiah dp%nallf{'c@}hms an
and 0 a rp mdegendently sel ected from q 0,
adduﬁppqﬂ SrOEgRAIOT*YBSHAER WaCTE () if ﬁng|%@qrgqx%%an[qgggvna miitrogen atomn

thatlﬁ{t#n ﬁhﬁjgﬁg Eggﬁednﬁwmb@l?mheg% h@x')('herﬁfﬁ' barnoyl , mercapto,

npt hoxy, et hoxy acety],
ac @’ waecmdtfmﬂ @mnﬂmnnadx tﬁydaﬁmrisnwm r%,tah@iﬁ'%ﬁu#ﬂi'@ﬂﬂi

cart eIy ARSI BLH BaPRdph ooty BLBhy

subét?ﬁat%ﬁi Qd éﬂrb&nrﬁﬂlé?gﬁbﬁﬁc@é‘déct frdvReEf, @ﬁmwﬁ@aﬁ hpsmiithdierocycly! contains
iyl-)N ~cttiyl carpanpyl, niethylihio,

an ~U&hwmw that wiEoEsH Bl pheniipnatly Stuhwglsqi Bh Rny| nesyl ,
eltﬁu ;ﬁﬁl Phal | }&%:r ri et boxycarbonyl, 15 e

t hoxycarbonyl rnet hyl su Iphannyl
N- eit*higlsslattpd Aomdyla, c%noﬁh;}rddmx}rn@; iaﬂgpb:s,@zph!é‘b’%d%}f N~

élk%&éﬁ?’ﬁ?{@ %@%ﬂmmﬂ %1 ?%Jfé’{b}a W erm a 18 nppqugégclyl
wherein B*” may be optionally substituted on carbor by one or tmore R*,
R g Ci.¢alkyl; and
R is hydroxy;

or a pharmaceutically acceptable salt or an ix vive hydrolysable ester thercof.
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or a pharmaceutically acceptable salt cir an in vivo
hydrol ysabl e ester thereof 2. A conpound of f{armila._
“‘“(*%{‘}““*a%*%!:l aimed in claim!| where in: 20 Ring IABF“’@E'EW"""SM
nitrogen |i nked 4-7 nenbered saturated ring whi ch
optionally contai ns an ade4¢lional nitrogen or oxygen
atom wherein if Ring A contains an additional
ni trogen. at i 100 qQcn,. : i VTR I
. cubePPRRrB ARl 2R B Uil EYBE) BRI o &' s halo
ar CCRIAbKkatayhacelicabalakydpsblaphal By dn in vive hydrolysable ester {hercof.
C2. 6al kenyl sui pbonyl, carbocyclyl-R18- or
bet erocycl yi -R19-; wherein R~ may be independently
Op| : ' - R B
PSRBT HIELY L4 Bl S RO RIS VSN S0 B
a phanmactutlies lynaicenitybie kedt vrintiv oige hydralysdbée opr thereaf y
substituted by R21; "R 8 and R 19"are -C(O-; e i s
sel ected fromhal o, cyano, hydroxy, C E -6al koxy,
5. C2 AGrkdpyltaayt tofaid ) kaniaylcadty anyNnedf elalind 1-4 wherein:
-(,alkyl)-zamim C 1 -6ak-15 (0Q), -wherein a is 2 0|i
| i &f Brglegied fiom hysprynapwp rpzpoChalkyh V- o rlsargrmoyl,
r wSBbS QN B IP? B W is
hﬂéﬁ‘%&ﬁyb%aﬁggﬁﬁl’g%g&l&éﬁ%& g‘%ﬁ {g?bg{ phar maceut i cal | ¥
ac & prdiRl’ ersiatitpeodenay selacted fromiy delbingy byl @& celkylenlphonyl;

whokef B 1 o T ReR by R g i ap Rk Y Lol ?

sele@b@RpmRBr claim 2 wherein R is halo or Cl-6al kyl or
a &I’g@y maceutically acceptable salt or an in vivo
hy & oF &dBrE @88t er thereof. 4. A conpound pf formul a

( 1Rea3 QUEHEee)- Bndek 1818 10fnghAl M8 1.8 wherein p is 0

or 1 or "5 ‘a pharmaceutical’ly acceptable salt or an in

or aphsrmabyudicolysatpteble st anliereohydislysahlasivp wrgt pf
formula (1) as clainmed in any one of clains 1-4
wherein: R2 is selected from hydroxy, am no, azido,

5. Cl-Ha d Pfﬁ}ﬁﬁnl@@l]iﬁy@aﬁﬂdhﬁﬂ@ybne offlaims -5 wherein R’ is halo or
N- ( Cl- 6al kyl ) 2car banmoyl , carbocycl yl - R34-, -NHR9 or

a phagnaRpgticaipamepiablg sl of Ay i virdepehadhs ryerdiaredit ed from
Cl- 6al kanoyl or Ci1-6al kyl sul phonyl; wherein R4 and R
may be independently optionally substituted on carbon
7. by facegnmupd pbfebmck €D o6 chimddie anRend of chaimls Oxbywheaginn Qor 1 or

is -N(R2 O)-: i n, R29 i 15
e R T
hydr ol ysabl e ester thereof. 6. A conpound pf fornula

(1) as clainmed in any one of clains 1-5 wherein R3 is
8. halfoceppound pf formala (I) a8 claimed in any one of claims 1-7 wherein:

R’ is Csalky!l or carhocyelyk; wherein R may be optionally substituted on carbon by
one or more R wherein
R is carbocyelyl;

or a pharmaceutically acceptable salt or an i vive hydrolysable ester thereof,

g, A compound of formuta (I} as claimed in any one of claims I-8 wherein:

R’ and R are independently sclected from hydrogen or Cy_galkyl; wherein R® and r®
independently of each oiber may be optionally substituted on carbon by one or more R'%;
wherein

R' is selected from methoxy;
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a pharnaceutlcally acceptable salt or an in vivo

sabl e ester thereof. 20 7. A conpound_pf.. . .
‘“”F%P T% L(1) as clained in any one of clains iegﬁﬂmmﬂmmmm

wherein nis O or | or a pharnmaceutically acceptable
salt or an in vivo hydrolysabl e ester thereof. 8. A
conpound pf formula (1) as clained in any one of

or a (@ entialy BB el os b dR el sHRLRORIE LY 1,

25 one or nore R34; wherein 1114 is carbocyclyl; or a
pharnaceutlcally acceptable salt or an in vivo

10. hydrarpeust of fewpds (758 fegsicd o claimds SH8GHA of formul a
(1%11%2\ 28, 3 %cﬂzc@%fnﬁ%yﬁe é){m S LRIy Hﬂiﬁnmﬁfeﬁ}lﬁmeﬁﬂnﬁ%l 4-

are | enden sel ected from hydroge
acetyipSabikyil-vl, di2peitexyRE: e irdpoREzin-1 vt dp@iedredy gt pépaedzin- 1-v1, 4-

-Gt b s L e T T ot oy
mcﬂBijprB@fQ}%ﬂlQ}? péadin G @%ﬂﬂﬁ?@ﬂgﬁﬂbﬂfhaﬁylﬁfpﬂ@wm 1-y1, {3-hydroxy-

zz:ﬁ arnaceutlcally acceptable salt _or an in

patoioyenapedniedagn- Ha < BoR m - %rhﬁ%fﬁﬁbﬁ}\‘ﬁm&i’r}mf’%fﬁﬁﬂﬂa}’l (t5)-
{ %ﬁ?ﬂrﬁr&@:}lﬁlg}qylﬁrﬁnﬁﬁ . %L(EWE@#%MB‘&%%lp@é‘m@@%& G[2-

erazin-I-
(d1nﬁtlﬂhﬂyh{peth?hdphmﬂl}pwlﬂ;azm-1 5‘1 édﬁmhtpﬂpéﬁhylﬁlﬁphmy’l]plpcra?m E-yl,

4- Eziﬁ§‘§_’?;§%f'§%§ﬁ%{y§/llp}§: Ii‘-?l lgt:l: r%_{(lf}r_c ﬁpmpzlcarbnnyl}pipcrazin I-yl, 4-(1-

ll}rdl()zya%'m:}ﬁ ??ﬁﬁ%bﬁﬁﬁﬁﬁr&lﬂl Byl ﬂyﬂ1rcyanacyclapmp}rlcarbnn}rl}prpmazm—l -yl,
oxyacet yl ) pi perazi n- | { 43
4. {Zr@g%yﬁﬁp@tﬁﬁlﬁaﬂaﬁhqﬂﬂeﬁfmi-IyL f}T{ 10)-2-hydroxypropanoyhpiperazin-1-yl,

l 1 1 -
R o e
f{S)(?(‘@th&HmﬂﬂW}‘mﬂmmmkﬁ’hF’I‘t(émbwr?lmdp:d’uamzrylparpnbny})ﬁpg)aanu1 i,

- BB a0 M ORPS B ol STy bibgregiy g 42

mi at hpyatbhyphRes ARk h-y1, (R)-2-
mdﬁﬂfgﬁ(ngt g???gth 4$wﬁoﬁ§¥fgﬁpgr£2§$Mﬂﬂw‘y ®)

acetylapunoplityehdis e Bsﬂaplﬁhwpwp bgtin-d ,r{,Ri_W 4- (cycl opr
{C}rch@bé%?@a%h%%w&?gg{/ carb }"{ )f’ ’(’lrnethylcarbamn}fl}pyrmhd;n 1-v}, (S)-

oXycycC eraz
Zu{MN(dimﬂyﬂnmﬁgmdrdmyupyiﬂmdrﬁohffdtbqn&'belphm)ﬁ)plpﬂwzlﬂ'l -yl 4-12-(2-

propg G O R Y AR RARRK BLCE B Lol Wpesazin) -y, -

i {42 4 haBHN-l -yl ,
dmémﬂel@mg nexﬁ])?fﬁgrongﬂgy ?S:Egeraz}rn | - y , 4 15

!wd{cecs)nﬂ@;hﬁmrﬁ&w&l HEHEn-§ -l ﬁ*iﬂfﬁ‘}“zyl
by o %}%\%ﬁ}{l@ﬁ@ %!;ﬂ iR AL 51 ml Capgggwg&@e&g; AFloly pQ/sLmn Ayl
4-[2401 (A, B dloastagatyd- )!ipmmeﬁ]@mﬂmzin-V% 441-@(&E§ﬂubpr01}1}p1pcraz1n -1-v1, 4-[2-

hy) c buano
(mepgﬁﬁc é}ﬁa%raﬁ g.eggktﬂ}ﬁrqagwijpl?%mgl 1, 4-[2-(pyrrolidin-1-
}rl)'n@él M#&E&lﬁ‘-@% ri @ {Iﬁ’érﬁhdlmﬁ}accwllm erazin-1-vl, 4-{2-

(S ctylan1nopyrrolld|n |- (R -2-
{digthy mmﬂ}dceter]p:pemzm- -yl, 4- {propmnyl]plperazm 1-¥1, 4-(3-
hydroxypropionybpiperazin-1-yl, 4-[2-(azetidin-1-ylacctylipiperazin-1-yl, (R)-3-
aminopyrrolidin-1-vl, (8)-3-aminopyrrolidin-1-yl, (3R,55)-4-acetyl-3,5-dimethylpiperaxin-1-
yl, (28,5R)-4-acety}-2, 5-dimethylpiperazin-1-yl, (2RS,65R}-2, 6-dimcthylmerpholin-4-
viphenyl, 3-hydroxyazetidin-1-yl, 3-acetylaminoazetidin-1-yl, 3-(2-

hydroxyacetylamino)azetidin-1-yl, 3-mesylaminoazetidin-1-yl, J-mesyloxyazetidin-1-yl, 3-
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(cycl opropy' I am nocar bonyl ) pyrrolidin-1-yl,
~(R).- 2- (NNV- et hyl ear banoyl ) pyrrolidin- yI f -
“Iﬂ%[']%:m,??\é‘ai met hyl car bam)yl ) pyrr olidin-I- "g'} {_l%gi]'" Snand
4- (et henylsul phonyl) pi perazin-i-yl, 4- (
propyn-| -yl oxy)acctyl ] pi peri@ai-n-1 -yl ,
4- (t et rahydr of uran- 3- ylcarbonyl)plpera2|n-l-yl, 4-( 3-
amd%ﬂ[sﬁalhyi I\gmamwe&wkwmﬁmmm Aoyl

hydtwwr@mﬁhmﬂa}pmjrdmek-yil [Pipc@sra-i -yl

| -
| -
yl
[2

hyd.%:ﬁxgjgx g%“g’%@%&ﬁ Wr”gggjﬁtoyw]‘ E&SB (gl;mqul_ag;]'ﬁirfn}pyrmlidin-lu}rl and (3R)-

3- {a%&;y(ah:ﬁo}ﬁydaltdm tazol -1-yl)acetyl | pi perazin-1-yl, 25
2,3,4-tetrazo] -5-yl)acetyl] pi erazin-l-yl,
4 @ﬁ’%%@ﬁ%ﬂmE“%PbW9@§hlpcra2|n l-yl, 4-]2-

%ybb??€|y|]plpera21n |-yl ,
dlfluoroacetyl)plpera2|n -yl

[3245( swjactod| fragh h)fdmxay binaweaaidd, meﬁweri d\érrﬁt-m logtbamoyl,

hollno ty Z
wfgh iR FIETa e P B onsfpunaifs), shveqiayipgino,
mespiahﬂﬁ:r aZi}'ﬁrnxhacc}dmldtﬂ':ﬁog} lakwﬁr osydsebylealindilper azi n-
(azeti din- )acctyl ] plpera2|n l-yl,(R)-3

30 qdh?ﬁeﬁ’&’ﬁr“éﬂbﬁffﬁ“q‘s tgftR ﬂ(as?ﬂ @Eé‘i‘ﬁlﬁﬁfp@lf B di n- 1 -yl ,

353435?583 ﬂﬁm%(‘cﬁtﬁyémo}o5 di met hyl pi perazin-1- yl,
(2S, 517?) - 4-acet yl - 2, 5- di met hyl pi perazi n-1-yl,

(2R3 88R)- 2, 6- di rnct hyI mor phol i n-4- yl] phenyl

3- hydr azet i di,n- | 3;acctyla noaze i.di.n- | -yl,
3 (o T By Sra o IDER) t SO PgRS el
3- eyl RﬁhﬁQﬂd@Eh&hﬂ belathad fRorapdrb@ny e, ditht, hnatoxyBethyl,
wo 2005107546t PCT+(; R2005/ 000303 - 124
Prody doazetidin-1-y1, 3-aninoazctidin-l-yl,

or a&%?ma%m{t[cgﬁﬁam ptable salt ?r an in uw g?'dmli/sable gster thereaf,

roxypr opanoyl [ am no} pyrr ol
(38) 3-{[(25)-2-

4} SRR L e BTN GBI bl - Fleotadomssy

2- {»ﬁﬁ( -g- M&E&bn@fhb@mﬁ@r@ﬂﬁwﬂgﬂhﬂhﬂu}l -4 YhsopRopR-2-h@tHyl-Utitidazol-5-

horo Qr nmeth pi s is selected from
ﬁ)ﬁﬁ@ﬁﬁ%ﬁ“m§W$H6@“§@kﬁﬁc met hyl , N net hyl car banoyl ,

2- {A?IF!I( gﬂé’f%&&% d&%l %%% r11 yﬁﬁuﬂm’ﬂ%}ﬂ 13&}3]‘0@3]' }eih%i 1H~1m1d'1.401 5-

swydieari no, 2- Irydroxyacetan1do nesyloxy
b 0 .0-2¢
tz%Lﬁ@‘éﬁé S HoPtaY S b T PP iy DE RO
}rl}aﬁnﬁd}ﬁéﬂé@ﬂﬁfpﬁé?ﬁhl—??}grox@bﬁ@ﬂ{ doly Ris et hyl i sopropyl,
cycl obutyl or cycl opropyl neth R5 and Rs
2 [%ﬁf@rph%@pbﬁd@ﬁi ﬁ}il'é?@ll%i’]e%‘nﬁﬁwhﬂ% @%H*Hérwrﬂprnmidme
2-{1’-9 J‘Vacetyﬂﬁbmgﬁ}{ﬁlﬁ% 11nui'§ d 1?(&}%1334 2-methyl- L H-imidazol-5-vi)-5-

finoropyrimidine;

2-{4-(4-acetylpiperazin-1-ylaniling]-4 {1 -isopropyi-2-methyl-1 F-imidazol-3-y1}pyrimidine;

3-fluoro-4-(1-1sopropyt-2-methyl-1 H-imidazol-5-yi}-ne{4-[4-{methoxyacetyDpiperaxin- 1-
vhphenytpyrimidin-2-amine;
MN-{4-{4-acetylpiperazin- i -vl)-3-floorophenyi]-3-fluoro-4-( 1 -isopropyvl-2-methyl-1 H-

inidazol-3-y)pyrimidin-2-aminc;



or a pharmaceutically acceptable salt or an in vivo
.| Fqu abl e ester thereof. If. A conpound of, fermi-
“ﬂ(‘%{{nf‘}"a‘bsﬁdepi cted in claiml, selected from E({Rﬁmﬂl o003
2-{4-[4-(2-hydzoxyacetyl ) pi peraziu-I-yl]anilino}-4-(1-
i sopropyl - 2-nmet hyl -1 11 -i m-dagal -5- 20
yl)-5-fl uoropyxi m di ue hydrochl ori de; 2-
Nl o 920 Rs e L LR 1R Ghiaa .6l
_ésogl?o%;;/ e 2Sr }a ) }_%I&‘nfg-ﬂla@ lgt:gar&}:;;,‘lﬁ 119:?&?}1 1&'?%21 ashl5
ﬁh%ﬂﬁ%ﬁﬂiﬁpﬂmxﬂﬂd([S fl uoro- 4- (1-i sopropyl - 2-net hyl - |

{ER} E-f‘ Qzﬂngﬂ{nm 4-)q H%rig opglxoBmgl&lﬁyjjzln&?arymg%h)f?}rrimx%m) P

yﬂm&n&ﬂp%ﬁ@ﬁﬁb@hmnq)ﬁpﬂhmﬁ@ﬁpﬁriaklsopropyl 2-net hyl - 111
m dazol - uor opyri md

5 ora Eh%fﬂ’ﬂ[’%l“&%}é’e%y?ﬂtﬂ%ﬁﬁ‘ﬂ ®A ww ﬁl%ﬁﬁ?iw%)cswr thergo§opr opy |
-2-met hyl -1JI imdazol -5-yl)-5- fluoropyrim dine;
2-[4-(4-acetyl pi perazin-1-yl)anilino]-4-(I-isopropyl -

i2. - rTéit!hy‘bﬁS&ﬁDI-PIﬂpHmiEdfaMI?@ﬂﬂ bf pymitlri(Di aseraimed in any one of claims 1-

11, crr rh(z)ubrrﬁcménc(aili%r ﬁycicptfﬂels*ﬂi £1orfi v'grn)lfllyslmhis?lﬁc isier(t%??{o&'grgg
pmr.@ﬁsy lv)lﬂieﬁzefaaable grdups %@, YHidsp bRt lktpw'smﬁb&“aﬁ defdicRen 1,
%4 acet yl pi pcrazin-1-yl)-3-fl uorophenyl]-5- f1uoro
10 Cﬂmﬂﬂﬁﬁf i sopropyl - 2- net hyl - | H
WO 2061} 151 G| f'C

Prokifl SRR g o PRI Tt TS, oF
[ 4- (4-acetyl pi pc{azin-1-yl ﬁLj rophenyl)-4-(1-isopr
opyl - 2- net hyl - 1H—|md§1ggn - yl|) pyri mdi n-2-am ne; and

N
’;hyl-lkkinidazol-5-y|)pyr

(2R)-1-[4-(4- {
[5-fluoro-4-(1-isopropyl - 2-
i mdin-2- yl]am no) .
phenyl ) pi perazin-1-yl]- ﬁquo -2-ol; 5 or a
pharmaceutically acceptable_salt or an in vivo
hydrol ysabl e ester thereof =D A process for
preparing a conpound of fBfnula (1), as clained in any
one of clains 1- 11, or a pharmaceutically acceptable
salt or an in vivo hydroly§&ﬁle ester thereof, which
ess ot her wi se
whoIEETFF PSLEOR AR AR RUBMPSCAERI WIDEES O
Process a) reaction of a pyRim dine of formula (I1):

NVL (R)n (11) whéi i =sa di spl aceabl e group; with
an aniline of formula ( .
(R},
N
O
15

(T

or

Process &) reacting a corpound of formula V)

H (R1),

HNYN
NI, \©\N (Rz)q
)

20 (I¥}



15 or Process b) reacting a conmpound of formula (IV):

Dkt 2., HN N112 20 (1V) WO 2(PO0 V*75; 61 P(: 7 pe-flegranse

“GB{{%}ff/&F}E}I 1303 -12G with a conpound of fom%rgﬂ(%‘{“}!}jl}s
(V) wherein Tis O or S; Rx may be the sane or
different and is selected-f126m C . (,a] kyl; or 5
Process c) reacting a pyrimdine of fornula (VI): H

with(dRloypodnGof BEDIR(VR S (VI) wherein X is a displaceable
group; with a heterocyclyl of formula (M1.); (R2),]I
to (M1) or Process d) for Ronmpounds of forrmula (1);
reacting a pyrimdine of for{fula (Vi) W
241051075461 PC7' / G 1321H15tT+Rik{ 33{ 13 - 127 N14 (VI 1)
with a conmpound of fof®ldaf(IX): 5 (IX) where Yis a
di spl aceabl e group; and th ter if necessary:

(V)

whercin T is O or 8; R* may be the same or different and is selected from Cgalkyl; or

5 Process ¢ reacting a pyrimidine of formmuia (VE:

H @Y,

M. N
o L
N %

4 £
o
RS
(VI

wherein X is a displaceable group; with a heterocyclyl of formula {VIT):
(R,

&

10 (VID)
of

Frocess d) [or compounds of formula (1); reacting a pyoimidine of formula (V)
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1) converting a conpound of the formula (1) into

W“%ﬁ%{"@% conpound of the formula (1); ii) repp f'%?@g?{ﬁ@x{ﬂﬂj

ang groups; 10 iii) form ng a pharmaceu
acceptable salt or in vivo hydrolysable ester. 13. A
pharmaceutical conpositionyhi ch conprises a conpound
of formula (1) or a pharnaceutically acceptable salt
or in viva hydrol ysabl e ester t eof, as clained in
any one of clains 1-11, 'ﬁiagéggﬁation with a
phar maceut i cal | y- accét}
A conpound of the fornul a
acceptable salt or in viva
t hereof, as cl ai med i ngany e gfs claims 1-11, for use
in a method of treatnenty of e human or ani mal body
by therapy. 20 15. A conp of the fornmula (1), or a
pharmaceutically accept e salt or in viva
hydr ol ysabl e ester thereof, as clained in any one of
claims 1-11, for use as a{ypgjcament. 16. The use of a
conpound of the fornmula (I"), or a pharmaceutically

e diluent or carrier. 15 14.
N oor a phar maceutically
hydr ol ysabl e ester

withacosptahl & fsaila @K)in  vivo hydrol ysabl e ester

thereof, as clainmed in an,=gge of clainms 1- | i , in
t he manuf acture of WO 2 1{375461 -128 1'C 1 IG
B211051000303 nedi cairg $:0r use in the production of
a cell cycle inhibitorl| ti-ceIMFgroliferation,
effect 1in a warm bl oodeg~an such as man. 17. The
use of a conpound of the forpulga Y1), or a
phar maceutical |l y acceptabl e [t or in 5 vivo
hydrol ysabl e ester thereof. as Clained in any one of
clains f-11, in the manufa¢dyre of a nedicanent for
use in_the treatnent of cancers, solid tunmours and

whefeeY) iézediFriaccaylf BYO%Pr ol i ferative and differentiative

and HonQhbSF SeceRaRF 1 @Si s, rheumatoid arthritis, Kaposi.'s
sarcons, hae ngi oma, acute and chroni c ncphropat hi es,

i) coavérénge nempant of ts dhrerds{ly intapiodier spmpriad Pg e dprgmla (I);

... _aut oi mune di.seases, acute and chronic inflamation,

i) RN PRUEE NS el ar 10 diseases with retina

iif) HASRE R phEdcheicaty Qacptilae kil iavivy birdrolylebld esemt ment  of
cancers. 18. The use of a conmpound of the forrmula (1),
or a pharmaceutically acceptable salt or in vivo

13, hy%%@%&&aﬁ%& 4 oshidE ?éh cmrital ARG ol A WrNE (9 br a

cl al e manufacture of a nedi canent for

phamerciticallhaccepretit raindr iofive dpdelysatlbety tenfpselaimed in any one

ccording to claim18 wherein said cancer..is .
of et L ik 8 2t BBt Me R s AR o SRR in|ol orcaier,
rectal cancer, stomach cancer, pros |ate cancer

bl adder cancer, cancer of ) o
14. A compound of the formula {1}, or a pharmacentically acceptable salt or in vivo

hydrolysable ester thereof, as claimed in any one of claims 1-11, for use in a method of

treatment of the human or asimat body by therapy.

15. A compound of the formula (I}, or a pharmaceutically acceptable salt or in vive

hydrolysable ester thereof, as claimed in any one of clams I-11, for use as 2 medicament.

16.  Theuse of a compound of the formula {f), or a pharmaceutically acceptable salt or in

vivo hydrolysable ester thereof, as claimed in any one of claims 1-11, in the manufacture of a
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t he pancreas, ovarian cancer, |iver cancer, kidney

G Lo skin cancer and cancer of the vuIva ngf%gmﬁunu 3
wo ﬁnﬁg'%'of a conmpound of the formula (1), or H30

pharmaceutically acceptable salt or in vivo

hydr ol ysabl e ester thereofizsgs clained in any one of

claims 1-11, in the manufacture of a nedicanent for

medi%asniel%]tt ﬁaré@?mﬁﬁ@?{% 10 0Pk ce‘?!i %Qﬁ lhﬁglt@x’PIt fhiYeeBidrOfkratidd, effect

uc ng a cycle hhibitory,
inamtﬂbie@cldd-apntmlmﬁcaraatnaan effect in a 25 warm bl ooded
animal, such as man, in need of such treatnent which
conprises adm nistering to said aninal an effective
17, a”ﬂ%ae %f‘a é‘orﬁﬁﬁﬂ@ Eﬁfﬂaﬂ%rnﬁﬂi Ty |n€=11 b&ﬁlmaaﬁltrcdiﬁyl Areehtabne alyor in

cl ai ns - . A met hod of treatlng cancers,
vive hrximldﬂbﬁmm“ @macwa ds él}l‘éﬁ%ﬁiﬂna@}’ op§ pidme L1l eindhs panufaare of a

mﬂdlg %{t (B ret{sg Wh@ir&é{&c&' ﬁ%ﬁ&gféﬂﬁﬁﬁ%b@ hed leﬁﬁ%Hﬁ%t oi d

S sar i oma, acute and
ﬁbroﬁf&ﬁﬁhmﬂmﬂ Idufam:nmhhvmsaramrmqnm;s ﬁmmenlosidr@ntjsﬂ@pw §

sarc%{zptr g%@lq‘gﬁsﬂ;?ﬁrﬁﬁs %r%lﬁh?q%g%cng}%étggé %],ﬁ:ﬁ%ﬁas ﬂiﬂemsclcmsm artenal

restetlbS€ %ﬁl%ﬁm%ﬂﬁddﬁ&ds Nalite A SERhicRAQianh@TaA] bR didefse and oc:u]al
war m bl ooded ani mal, such as man, in need of such

diseaseeuitrerinzbtesehprolifrapospotalsly PR EriDwo S T00%H3
-129 conprises administering to said ani nal an
effective anount of a conmpound of fornula (1) or a
18. pha‘hdﬁm&ﬁhicﬁmbi}lwdaﬁ" @E:Ffbﬂh&le (Baltta p&mmilanemicw]éy acceptable ‘;ait or in
ydrotysabl e ester there as cl ai.ned .i an ane
vive énygqoh@al?lg gster theyeasgas ckum {W o5 0? ?151&{5 gl g}an}l%ctgre of a

111ed%@ﬁt%9&g§£ﬂl@@eﬁ%{cnt %ﬁc@s man, in need of such
treat nent conpri ses adn1n|ster|ng to said ani nal
an effective armunt of a conpound of fornula (1) or a

phat maceut i cal | C I
9 hygﬁ%f")'}‘sagg?r ing §%/ %lg n? Efg%gg ]g:ﬁ‘a A ctam%'} 15 IQLHc\éb A Er;asé ﬁzéncgilg, lung
candet, @b cincki, rectfl cdted) stoRiaob daer pfcalama:dmm dddalemea@er, cancer of
wherei n said can

¢ is | eukaem a, east can
the RAARCET: ,ﬂ*’%ran&ﬁnfe&f{wéwan?"éclﬁ REYERREES E“*‘s‘i""%??éé‘l‘] ‘a‘f’ﬁlﬁ‘&fe‘:i&L it vt
pros | ate cancer, bl adder cancer, cancer of the
pancreas, ovarian cancer, liver cancer, kidney cancer,
20, sleﬂteaMearcnmmma’mfdbfr foptuleiD, wq rharoasuticallyragaspighlspatt or in

WVOQ’H’ Q]g ﬁ%ﬁr tg%{e)ﬁl %{latlllg’iﬂh I?ll;. X g%ﬁ:las § C Y\@'ﬁ mﬁ%&g%gjm of a

t’r eat nent
mecﬁﬁhﬁhtﬁ@ﬁwmmmﬂdﬁlm Si:ﬁtDKgnh;b:tssralcﬁ‘canl mal an
ef fective anount of a conpound of fornula (1) or a
pharmaceutically acceptable sail or in vivo

21. hyq( Qﬂebﬁ%@%r%r&ﬁ%ﬁ% tc@ﬁ'&:?&é |11h§§tu%l BhaRel1-prdli fertioR NTcRf in a
larnms 1-1 harmaceuti cal conposition which

warn'ebiptndcd(amml,csudpmnm, &rf nee @f ﬁ@hﬁmx@ ea yhich porgprisggadmmistering
to s T EXpre e R RED BB of felralady ke Gaimed inany,one of

claigdsalyys 1-11, in association with a
phar maceuti cal | y-acceptabl e diluent or carrier for use

in
22, Amethod of freating cancers, solid tumours and levkacmias, fibroproliferative and
differentiative disorders, psoriasis, theumatoid arthritis, Kaposi's sarcoma, haerangioma,
acute and chronic nephropathies, atherorna, atherosclerosis, arterial restenosis, autoimmune

discascs, acute and chronic inflammation, bone diseascs and oenlar diseases with retinal

vessel proliferation, in a warm-blooded animal, such as man, in need of such treatment which
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the production of a cell cycle inhibitory,
woalidwegl ! -proliferation, effect in a warm bl epdeGannsmnnznz

ani'mal such as man. 25 27. A pharmaceutica

conposi tion which conprises a conpound of the fornula

(1), or a phanraceutical |4i2&eceptable salt or in vivo

hydr ol ysabl ¢ ester thereof, as clainmed in any= one of
comptigds AEministdring 10 s€8 soigiadhid Mfectid Imdunt of a compound of formula (I) or a

Pharnac utical | y-acceptable djluent or, carri er for
pharageytigally spscpiphlasalnivn ypo budrelysable et itipreabnts fadmehen any one
of clh@hkagq as, fibroproliferative and differentiative

di sorders, psoriasis, rheumatoid arthritis, Kaposi's

sarcomm, baenmangi oma, acute and chronic 30

nepht le t her.oma, atherpscl.erposis, arterial
23, [ B RBAFLI Gipe PS8 TRl A8 Sl Sichups My byfepe of suet
treatitht abivh tompriseh afifintliS R 36 Saidnd mariH dfcci @@t o ddipound

retinal vessel proljferation, in a  warmblooded

of forRvily Ggarrarecaicalixrsooploble svtbargn vpedrdroksrus coothgeaf, as
chﬂﬁ&?ﬁs&?gn@bﬂﬁﬁﬁﬁﬁgﬁytiCa' conposi tion which conprises

a compound of the formula (1), or a pharmaceutically
acceptable salt or in vivo hydrol ysabl e ester thereof,

as ,claiLned in_a ne f,clai 1-11, .in assogi ati on
24 7 AmEhitas sl S 3 WheeBenioatdr isdefkeogR. e puger o
cande®lcoldf@afider, rédif chicRA siohidch 0dnc6R PaRkEtd dAnder W dilPEMBHSEhncer of
ani mal such as man. 5 29 A pharnaceutical conposition
the PAOICIEAS PHAEERDI CANGET.diVRE POCHNEfeyPa8Br.dk ey apdcancer of the vulva,
| eukaem a, breast cancer, |ung cancer, colon cancer,
rectal cancer, stomach cancer, prostate cancer,
25, bl ddadethod afpedicingemCBK iofibiltrg effaridn e ssym-dleadédmimal, such as

cancer, -l iver cancer.. Ki dney cancey .. ki n, cancer d,
man i) ol v Gl oS o R letig By sepgiinal an cfcctive
amoR N aSotnomAME fefanSO(PHi ﬂﬁﬁnﬂacﬁé@ﬁ%ﬂ Rebcplablelgl bhomw A

a _pharmaceutically acceptable salt or in vivo

(1), or Ut | ¢ !
hydsplsrldlf yeordbiraotean deime dr aptonc gEclamgiinbll in any One  of
clainms 1-11, in association with a
pharmaceutical |l y-acceptabl e diluent or carrier for use
200inA pﬁmenmcuﬁm&t@upnsﬂfnnwmmmhﬁsm 4 coypoedd @ithe faimala (1), or a
phmlil\'r%f::gl}tgla },9 adc%edpte?lﬁé Qﬁé Drsz'rlil %R@ %%drgﬁrgémg' E?S‘-T,Er thereof, as claimed n any one
of claims 1-11, in assaciation with a pharmaceutically-scceptable diluent or carricr for use in
the production of a cell cycle inhibitory, anti-cell-profiferation, effect in a wamm-blooded

animal such as man.

27. A pharmaceutical composition which comprises a compound of the formula (I}, or a
phammaceutically acceptable sait or in vivo hydrolysable ester thereof, as claimed in any one
of elaims 1-11, in association with a pharmaceutically-acceptable diluent or carrier for use in
the treatment of cancers, solid tumours and levkacmias, fibroproliferative and differentiative
disorders, psoriasis, rheumatoid arthritis, Kaposi's sarcoma, haemangioma, acute and chronic
nephropathies, stheroma, atherosclerosis, arierial restenasis, autcimmune discases, acute and
chronic inflammation, bone discases and ocular discases with retinal vessel proliferation, in g

warm-blooded animal such as man.
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28. A pharmacentical composition which coniprises a compound of the formula (E), otz
pharmacentically acceptable sall or in vivo hydrolysable ester thercof, as claimed in any one
of claims 1-11, in association with a pharmaceutically-acceptable diluent or carrier for nse in

the treatment of cancer in a warm-blooded animal such as man.

29 A pharmaceutical composition as claimed in claim 28 wherein said cancer is
leukaemia, breast cancer, lung cancer, colon cancer, rectal cancer, stomach cancer, prostate
cancer, bladder cancer, cancer of the pancreas, ovarian cancer, liver cancer, kidney cancer,

skin cancer and cancer of the vulva.

30. A pharmaceutical composition which comprises a compound of the formula (I), or a
pharmaceutically acceptable salt or ir vive hydrolysable ester thereof, as claimed in any one
of clafms 1-11, in association with a pharmaceuticalty-acceptable diluent or carrier for use in

the production of a CDK inhibitory effect in a warm-bleoded animal such as man.




