WD 2007/ 072163PCT/ 132006/ 003668 1 PYRI M DI NE DERI VATI VES Thi s
invention relates to pyrimdine derivatives and to processes for the
preparati gposi tions 5containing and the uses

derivati vg\g %Il%e pyrim di ne derivatives of the present I nven§| ,g)gssgz?
hi stam ne Hp receptor |igands and have therefore a nunber of

t herapeutic applications, particularly tn the treatnent of asthma,
allergic rhinitis, chronic obstructive pul nonary di sorder (COPD) and
hi st am ne-nmedi ated I nfl ammatory di seases. 10 The histamne |-14
receptor is a 390 ami no-acid, SEXFEWPINERESMAHYESne G protein coupl ed
receptor with approximtely 40 % honol ogy to the histanine H3

recept or . Th ino&éd Reies iPpyriRRinEBeABRBP bR to pBdsSdY fbrSthd priepaRdtioh Yf, baeALIRSs

in the br?&n‘%’mmégﬁdt'h?as {zfe&grpéeﬂvatwe% expressed at greater levels in
nmon

eosi nophi other inflammatory cells. H4
receptor ligands should thus be suitable for the treatnent of various
15 i nf | ani¥es myripidide deivalivesof thErmequt ipwentinh agh ideardredls visente ligandsanddate tharafdre
HA 1 gands nusbdd @k the@pdudd bpplicighs ORFic@ir) R e tle&tinkr BITBMGY al@MIhinitis, chranic
di sease, (g vespuﬁloﬁ §§ur%?9gﬁrdtpﬁ ai}d%ls&ﬁfng%%aiatguqmm&ét&g%rseﬁéOr' asis,

conjunctivitrs resprratory eases such as
adul t 1Pespl ratory di stress syndrone, acute respiratory distress

syndr one, Thy histarhing oreceptar is @i 380 bmiomedid, s¢ven-raamentirane Goiretein ceuplee receptor with
pul monar y aghrsx@ases, 400% Som6iodyi tbmﬂlﬁam[mmha&ptoenmkaﬁ&m thé b Pdckgt®, which is
chronic Sbﬂ'hﬁ?llytldcﬁted iﬂltﬂe theE( FeBLfY s LG, t&bgtweléﬁ%m{aﬁﬂ§ and mast 09"5

andseasoRAM e FEFAh il e BrrgleSioptls i e e e B g Rearhh o v

RecentPy S’B?V@“Eﬁﬁﬂs@'%ﬁ’ﬁerfe'fﬁmp'ﬁ%@féiﬁ?i??s Vheirdirpaierianite kusewsm@'%aﬁlédppr%ate
overvi ew afe itflaemaidiyroewd! deeasanCrohr'sndidddsd, caitstcefees aRmekitisa pabrifal! ednfundligitis,

'22 ng IS ;/ g_nm H@ut@i@@ Edhri Fégplraggr}ed’ sea? akikh ta§ aélﬁ Q&ﬁ)atoﬂyg&ﬁlass W g&ltqusplratory

04/ 022 5379'3%853 swgt?lg? r°(51 l’rltﬁ on glbrongqjtls c@roglaI’OgStruﬁ[\}}E%meﬂ?%%dlsEas?"fcyé/t}(i:) Rbrosas
(2004), 52shes omphyseN|a; 'ﬁtsug [ghrppic ?‘ﬁ”@‘&ﬁw allsraxralieripricsiipediaiuzygespensey, pergicghinitis,
need t20 f wird hignitisp mon-altkegicn enivitisld perergpan dsd tshiabnah meniip ddsat rcogiestiam cindl adlegic
I n parti cddésiodr ef erred conpounds shoul d bind potently to the

hi stam ne Hp receptor whilst 30 showing little affinity for other
receptors. They should be well| absorbed fromthe gastrointestinal
tract, beRE@pisome Bislpmipe By eapier ULV f U IAQBF%V'%%{F'}?&EWF Fugnce
pr opert i ed HiTigaryl reswengh dndopatanting-ié aixgncin &ryebrtd3pinD Ve rRateels 2808) 13(6). Examples of
si de- ekf eefs@mint g rddésts Gatinad daN 8ol In LI 0 2348 WS 04/622687 TahdlinCHeRtBglu et al., J.

derivativeg of,.f O Eeﬂ(JM) 2004)@529%%/ 072163PCT/ 182006/ 003668 2 or a
phar maceuti c "f’ and/or veterinarily acceptabl e derivative thereof,

wherein: Rl is CI . Bal kyl, C34cycl oal kyl - 004al kyl - optionally

subst i t ut ahough th ligandhgre kneinkireed Ik ptill ageed taifuthergpreBide newsHidiazride tatearegrsd drug
het - CB_BakliateCird0¥aRuIZaprissired, compathdsQolidbia/dotenti to Gk HiskyiHe 03 Yéde iy whilst
R2 i's 3fdet sho% Vil el Eiﬁthérh@ceﬁ&g TQ &gé Meﬂbﬁk%rbéé frén‘?ll@.égas%\ﬁ‘teéﬁhé i e

atom or Stl tute contal ns
ni trogen TRy spe RN%‘%E" rfmﬂ&ﬂeﬂ&@m&\es E“'? E@@)t%*c
is -1, ngmanWEfe\('M9ff;9®8 7cYcl oal kyl , al koxyal kyl cont aining 3 to 8
carbon atons, (CH2)0CF3, (CH2),,OCF3 or G .ehydroxyal kyl; or R3 and
R2 togeth re bound forma 4
to 8 msrrbg’raEe #ér?@rjﬁvg@ Slﬁlrig%slrrg %‘? ggrgdgayﬁg%ie}(‘:mg’%%ﬁEW| @h optionally
contains one or nore further 10 heter oa ons or groups independent|y
selected fromN, 0, S, 8(0) and S(0) 2, erein the heterocyclic group
is optionally a bridged bicyclic growg, @;ﬂspl ro bicyclic group or is,
optionally fused to a 3-, 4-, 5-_or 4f ne ergd car bocycli C group or
a 4-, 5- or 6-nenbered het erocyclﬁbg[ 0 rCh contains at |east one
ring menber independently sel ect ed!lqa‘roRsN, & 8, 8(0) and 8(0)2, and
35



25substituents i ndependently selected from G .sal kyl, fluor, NROR16,
(CH2), C3-7cycl oal kyl , al koxyal kyl containing 2 to 8 carbon atons,
(OH2) 1het 3, (CH2)0CF3. (CH2)haryl and G . shy

IR5 is No%‘”ﬁliﬁ@%gg R6 and 127 are each |ndependentI€65i§¥@g{6§ o8
fromH C _Balkyl and (Cl1-12)JC3. 7cycl oal kyl; or R5 and R7, together
wi th the nitrogen atomto whi ch they ar®e bound forma 4, 5 or 6

menber ed het rOC tca é’i agldlo rvgt’eﬁ_:naﬂh%ﬁlepﬁaaﬁ d%vﬁ(ve thereomnererﬁg and R19 are

each inde ¥

( CH2) kC3- cS?cQ‘l ?k{f#-?cyfdfﬂﬁ'klﬁz@ﬂfﬁmr %wa"vt%%fﬂiﬁéw’fww& Mool pyeningt B
to whi ch tduieyatame, HetCwalkyl-fGFs-M.alkyl, CROBLaIEy-neyHSerby- dn6idydyeyaiik c

gr SUE) ZR)lihz ﬁmgt B&\ﬁde@i’ﬂ%t 8RBt draig) @pdnetan tehit obhi @c{gﬁﬁatorfn roﬂfglsﬁ]suﬁed Bak lgylp
an cvecl oa n ')

ni trogen ivﬁé’rnctoma’v\% 2z %ﬁ% Qgearlﬁé%%egu%tdﬁl%r%n 591?4 e(EHéMNh %‘5‘2 ZNHd;HS x
het er ocycl i € &‘E)He-)?BSRlS and R14 are each independently sel ected
fromH, CR%& kinC1aH@Il (CHRF-tEpelint | dwiyely); coptainiRa 3 tnd RI9N aaige {FidinCFs,
With the pHLEEER OLAdRINNIGT shiRYtogutiRr tammd nitrdg@i Blom tetwhichotheyGare bound

menber ed H:% 8496 gmetnﬁergd %%E%n%t Cf I%}eéo% c&«ggrolﬁ: w ch o ron;hy c&ntam'é ond or :ﬁgréa{ﬂ%ep

are each | ndependen

x is H0or hegero LjaFpups inde ppndently sglepie f’P’Hé“l PC§|2§@) @F‘oﬁf@ mreﬁ‘éger 'éebelr%?gc@‘d
with a br awutiecdptiahaly briggest hiryadiogroum, aprirp bigycl: areup bumoriipnsiviuseg to: 47 Sagré-
each i ndepenbeat daboseicafdudr § RO ok p-rm2masrel Reterdblic group which contains at least one

2007/ 07214 %é%@&@.ﬁ&%@@&@ fﬁowm d $, BN sONaRatdRlein RONRTHGH %

."23232%32%?’ B )
OCF3, 1@0H@4z>a<9@=vdoa"rvy@+ke>wks$ sontaiyng %(@X%/C@Péaﬁt%vl (ChXret’, (CHRGFs (BHaOCF
Oheti, SaeH Engtahd CGhaitbahkyiChiaided thaGhe Cig3ystén) 69 &\Rip]}a’l.ébn@% at least two nitrogen

C3_3cycl oglyfoy bn c.%aﬂ@bfrfél rﬂﬁ%éﬁydtongrﬂ% Aﬁg&lfuléd b§:§ ey whi Q?c!ohtélb{él-at%'asﬁme nitrogen
G 4al kyl , C3. 7cyc oal kyl oxy CHal kyl 8C3 7cycl oal kyl and

803. 7cyc| Sﬁfnk ,_wherein the aryl" and het' groups are optionally

Subst 11t Gaisisy ob GRS tooesHeS i b presen PR Ko g @ 4 1o 8 membered
Cvi cyclooansydromaGi Betkkoulc, or@E3uhics putlonmsly konkajns vaé or, m@hfurtlild, he@fRgtomEhiFoups
O00F3, OCHinge ehdéﬂﬂﬁé%@ed @ah sy lo, Sch(_oﬁlatlickg(&)é whefarl ¥ IheterdbgciicBRdus yid o;ﬁi&ﬁlly a

SCFS; het | égfé‘b@a,cg JFPRELafAReALUEL 6. 48! FLARKG | EoiO U RL NS or

cont ai ns &roat’om or gr'ou

fromN, 0% @Tbgewet%{?fac"sefeywh'%@?@i‘-*ﬁt‘P °W‘?é'f’%F‘8’B £ Miseesetiy fiy 5! F§ s,

opti onal | . & $(P) agetiOkhi 20§ vhiren ie dupsyeem i @ wpele tsreafionglly subsieied &y qpe 3t more

ﬁ- S-2501 ls@ssmuaafgbiaa@dno@awb@@y@& IfGm OF Qa1 Qlliord, |4R"R1°5(c+qrecﬁcmmmraa«dxyalkyl
et erocycl,

i ndependent"??ggg%(ps)é\g%p%:g tog'quﬁl)%? @hﬂ'&% )%éHaZ)(r%ad@F ?% and 3(ladrrO(Qf}ﬂjr[]kyIt he
ring syst Whol e is optionally substltutedb one or nore._ .

subst i t ue¥ $nd RUepeaeieintdpyndselly selpaatl fomorh @ypeliad Ryl (CHARBRIEIoalkyl, or R” and R,

(CH2) " C3. Tatadradth oy hifrodeh ko yeawHid kheg a8 bainaifdrg a2, 4 &tsonethberad lxtenocpdiogrsyp;

( CH2) bfpet ];\.s ISQ_Q—@ 3, (CHZ) yOCF3 (CHZ) daryl and Cl1. 6hydroxyal kyl ;

o TS SRR )l g P 0

cont ai ns Avgetherah the pisogqn agmag whishihsy are e ipmad: 5 E)”ﬁd‘l‘We’P‘él%%‘W@C goup: |
5- or 6- e R¥cre edch oRlyhientygrelactpd foom 8, Giealighahd4€H:) G cyoivaligh onk'frirer RY
het erocyc lt@eml\nﬁ:tn thg ﬂﬁ}B hRRmad wﬂléﬁeﬁ% a@d IB&lnN forth 2 5 & m&@@ﬁ%cychc group;

20Pr ef ) t "
Taryr B A B R ek R b 2o S0P ] Tl LR O R Bl A B ey
part of t Hesehewibtigairogen ajom i Whighdhel AgdPUESer a4 e SargFberse paiprepyelic group;

substi t uerd b,rREY e Bay, bhd, Isaam ware ehch hdapemiently eeltdd from et 2 skt | t uent (S)
defined by,i§heosame term For exanple, if R and R2 both conprise a

s hede et vl s " BB 18R (el BB B RS

40 containing 3 carbon atoms;

y and z are each independently selected from 1, 2 and 3



cycl opropyl -net hyl or nethyl-cyclopropyl. In a further enbodi nent,
R2, R3, R6 and Ra are as defined above, R4 |Is hydrogen and Rl is
Cl1- C3 al ky, rt her enbodi nent, R2, R3, R5 and

defi ned ab‘%Q@h&ﬁﬁHfsg hydrogen and Rl is C -C6 al kyl. Fﬁpgﬂﬁiﬁ&?ﬁgﬁﬁs
enbodi nent, R2, R3, R6 and R8 are as defined above, R4 is hydrogen
and R is ethyl propyl, 40buty| 1- rret:hyl propyl 2- rrethyl propyl

2,2-dimeth ut V.
met hyl - buf |1s mpp}g}/ :hr%)dt exin’tl'?% ﬁtbfu?jilélra’lhbfl.gﬁ tledo ong Embre yt_J1rorL1ps
WO 2007/ om@epa@@vﬁg!mwm%@%@"fw 8Hf igkoy Blesr C b RS2, SEFY hvdmy -Ct.
R6 and R8akylecaskatptiargd Glxxyies-Ciazigl, Ry ihst' loaty', quredvsad/édsrteﬁszmﬁameEa
group Conbﬁ'cﬂs o) Nheﬂetcagé}@oﬂyﬁ EQRRBaIR-B/ TR, dﬁcy%m@l%éjd%ﬂﬂ sz)ﬁycﬁaalkyl o-

group al
3 b Ky et acas et dvkorion Nesr Sy g e iy el o et g
at ons, 5 het Capups @feaopt'qr@iy sybgtituieghi algpastpnesgigHarsirsied fayn Cogv, ﬁ&?%‘?‘ﬂi"kﬁaﬁ
t oget her villkbly, Obacyrictlkyd Greln, GN, o) TR, OHH, 0dCH;) rm;HFa.n-edrmuna{kyl G akaxy4 4atkyld
menber ed g@l a! lmﬁ het erocyclic’ group which optionally contains

e

0 ne or er ,Hrg% 813@ ?5? %F\\?ﬁ?mg g‘snﬁte{nﬁglr OU@E W lglg ecﬁf%ﬂg gtﬁ]etagt%nés ﬁsltqua{to%por g{ Péjn

a br i (f]@,edl Pé%ﬂﬂycseﬁﬁteqjﬁom & Qpf r%{Obﬁr@y%P]z.Cwl'@fegutﬂe b5¢ erpcgciﬁ ﬂtu Izﬁaqaqhgpaily a
fused to &ridged biekelic gloup orieeptioneliyiierdid adarh &0y 61 mantgred agbagyciiagrdup, or §4-, Hror
6- menber edRRLAEPEEFC G GHPHRIMBEIhs G0EHBNB Fing Memi inbeRamibnt) Bedddem N,
menber in gg eéﬂlg)e%td lsg?)gghgﬁﬁe%ﬂw v\%é ﬁrg' %’ten@ bg §wh F](P):ptgﬂeﬂy é.(bg)n?fe rbﬂe ar more

wherein t stltute one
or nore stibstt ‘fef‘%érﬁf’%e"ij‘?ﬁ‘ﬂ%ﬁéeﬁﬁ%m“i' a8yl é@t %d(cﬁ?) 7Rycloaligly plkaxy ?ﬁ”g 2
(CH2) B8&vi tpoahart &yrhs, (lezklwﬂwéHﬁe@Fa M@le(%)d@vltaod &ammom}*wlat ons,

(CHZ) bhet 3y s GhendiZnBiihys iantbrayPor yRabmdaryl(«aii2) daryl and CL. 6hydr nal kyI

pr ovi ded E%}%E ar¥ Q&TIJHE 9910§¥r%ﬁ1§tm4a§ dte V}Mbgreg Ré?érgdyﬂéwiﬂéh cla é?ﬁstat feéﬁﬁ’one N, O or

nitrogen a s one nitro

group whi eI ‘i?f?ﬁtf’ﬂl %'mlfﬁy {]%egg? 2 f5dnd %.Wﬂ?ﬁﬂ%‘ﬂ%ﬂ fc qrﬂ’p rgtsf'f"f‘g? 'Ur?’ Her
enbodi menmemiired HRkerocy vl cRBing pideagionglNf § erctheirgipe;, and R2 and R3,

t oget rer wietchablylgliBpien@gen atomto which they are bound, forma 4 to

8 menber eﬁormom%a wﬁ,cm@a @egﬁyﬂw Gryil¥, 844 amh in&h nRp bk Qaadsluuencgnmé BSn

ﬁneoor Sm)rge fa%ﬁts e Cﬁlap%l % jtjs P 5%&118:%@00?%%? ﬁa es.rg anatag eggtlu}ént the sa]:nre%m
optional | § @rersﬁq thsg@hprsvt@\}iaqnt(ﬁ definer iy tesrsamg tqﬁrﬂtﬁ%ﬁamply 'fthé bethé%msea
4- . 5- or ¢het’ giongd deethe artsoaups may kg trewspmoor difeddnt, 5- or 6- nenber ed

het er ggyclic group which contains at |east one ring nenber

i ndependent|ly selected fromN, 0, S, 8(0) and 5(0)2, and wherein the

ring systemas a whole is optionally substituted by one or nore

subst’i t ueffihes hepriepnditpbiie FymPwIde dafigy appvs Fiedipandggffthey{stamigéirieceptor.

(CH2) 6C3. 7cycl oal kyl, al kmal kyl containing 2 to 8 carbon atons,

(CH2) bhet Iy an(eﬁbodlr@n@% invéion R'CREZRY RGIn3 R® 4B gdtmddiabovaild R is hydrogen.

CvOnY G OX YAl filer orftofibASE &zh@tastan@wr@& R SR8 SndrMlihearONt @l s at

| east two rogen on’s oI, cont one ni m-an

subst i t ut &R B eée’@“@@ﬁ"tv%r%th?BﬂFa?rﬁgs '"ﬁdé‘ﬁfé’ﬁq%r‘ﬁé‘y?fPQeFBbde% S Fanelogy- -
a furt her Cesmbipdintimaly supiitutefRdith iR@wvbnd R8 are as defi ned above, and R2
and R3, t agelRf enfiobimefth®, FOR® Ak Rt 684 denizambie, Rt rylroden aiyd Rinechedbgliy!-

forma 4 0 4 ﬁ(}{}l”%ﬂ&%ﬁﬁ%éﬂﬁ@d%ﬁ jc heterocycl | c group which
I'n

optionall yrt her

et or oy o1 BRI BEPROetioRt B P R o e A BOEy &1 PLVTEBLFVaY |4 Geomeen

opt i onal | yydopredmetbyl gr methyl-gycloprepyl. or e- nenber ed «car bocyclic group or a

4-, 5- or nfa fEHEbentREmBS] R RCK TN R® 4j¢ ax.bafinst igdve, 6 Bihgdreysn arid R @85C, e

ni trogen M thheﬁaﬁhomﬁﬁt%zniﬁ REind R We YRR LERe, @e‘}e’fﬁ r&geh a%d‘?i?#s ﬁﬁ?éikﬁ’

substltut«?d géﬁ rméﬁ§ﬁcgptsuens\{<ﬁgeé) % % € g{l '

G . Balicyl" er B To 7 BAPRGT P8 RoRy4 ar@ {8 FI'P( quyé
40 butyl 1-methyl- propyl 2 methyl propyl 2,2- dlmethyl propyl 2-methyl-butyl, ter butyl 1-methyl-butyl, :

methyl-butyl, 3,3-dimethyl-butyl, 1,2-dimethyl-propy! or Isopropyl.




10In a yet still further enbodinment, Rl, R4, Rs and R8 are as defined
above, and R2 and R3, together with the nitrogen atomto which they
are bound, forma 4 to 8 nenbered non-aromatic heterocyclic grou

sel ected fVYORNHE2I3] | oning ring systems:  \--NN, \ G\Wlﬁ%ﬁ% g}%ﬁs
and R7 are independently selected fromH or CH3. In a further

enbodi nent, Rl, R4, R6 and R8 are as defined above, R3is Hand R2 is
a pyrrolidinyl group, 5optionally substituted by ome or nore
substituents independently selected from G _Bal kyl, NR6127, :
( CH2) aC3. eyfottreakrkiykimert) RORY &F layd R'conssdefiiedgbdef and & tsaireb provieetdohas the het

( cH2) 6heegrlftdnRtEBiead: gf@bﬁ@%ﬁ’ atoﬁ%@ﬁfbh’t‘tuté&r@ £hro Mﬁj&péb)i@hg)ﬂ least ohe
In a f urtE\Er enbodl

4 n
is Hand el gog an rrﬁsll-ljgrJ i g%ﬁyﬁ%ﬁt gﬁox%ﬁﬂ?d co'%a] mqeg a}?g%g%‘ one
or o B STHENGFon SHOCT 1 St HTBAEI L] 6 RLdpopihes Hhe SHIED o Rshh ey
( CH2) 0C3. e peirdddrkyd 4 i merhifersdyaih-kipinatcdwuieaiytiiongyou@ vihish ptivaallp oentainscams or
I'n a furthee nefBgeicrRidis ofhoupRbdegdticntifdeadisl it /I sasofledd fley, wlrinane

and R 1 sy ot . 02000 (e iy QH35RG, 4d bty 0635 o

above for

consi st i ng: 1 5-F1 ORGP TEFBRETURE St POBeeFRd BePORE SiP PRTLPEE RS
chl or 49  FtHesst eneriing aietoipdr Indepeptiantiessletied fiorns Nr Qi §HIC)cdnd iSO)asad Wheagic e dng

chai n grogpem aIblvmolaisSo@tmawlsb&&utiad byl dRG Y étE BubsiRtAS iHdbpeRtnty sleetbd %n &

hydroxy s K960 L REERS, A3 imm i %@é L*a@’nfr(aq gﬁﬂé} crd BF,,
bl g{ﬁ%@xgc BSram SomE s For e e nv'wfsrm%ﬁ S FATS of et
and t en- biyeyitrogas; atamses confg miyt ritegert at@rh@dcﬁﬁqbetmmlwuawe&yontams at least

ni oi et esor@mérogaatalbexy, et hoxy, npropyl oxy, i so-propyl oxy, n-butyl oxy,
i so-butyl oxy, sec-butyloxy and fert butyl oxy. ‘Furthernore, exanples

of suitable | k noi et 4 ut ed ap_hydr ou

hydr oxyma{rl hi/ﬁ% Hﬁ"“ﬁgﬂ? beﬁ Btaé'?( eqeﬁ'}&fj Q%e ﬁwaﬁxé}? tg%e@'ler wif the
2- hydr oxy piiregsy piom 52 ‘|"i‘§}‘?!|'rt ﬁf’r 'QS’B’S'H f‘“%? glo (quﬂ*@retdé\"’i‘r?r%at@?‘e%’)?@yplﬁa % which
i ncl udes butibehtheanbihe yrelor more yurthey &btkrpdtorsa e brogs iviegnddntyf skletted fidnedtqy IS, S(O)
Pr ef epg edamgga\lhmh RSy fPoup Yed ﬁHBEIQ Q)bhdge@ M@cﬁl@r@u b is Sﬂseﬁaﬂpﬁ%){d a
CyCl Ohexy}i ? n op é % lbgr[e%(:a?‘bo ﬁ) ﬁﬁ?r%u?g lor a4g- b- leg rq'lgrﬁLereﬁ hgtgr’ggcl § E«ﬁ& contains

het erocycl i c’ group h ai ns

het er oal oﬁtée"’ég"rﬁrrﬁﬂl FISb (I BRAIERIN T8 e e T35 09 560 5 WP g dns
S(0) 2, wheysemrasaiwsch &talioelychiistiuigd bue icsmee sybsiiteenisircyrehiestiyretscpd froar @:-

2, 8- di azazag NRRE. (BHALeS ooty Favexyikyl cBhitaiy 51 & @risbn AbreNCRNEE, (413,).The
S k' Il % gl-ﬁ)%bﬁé\f (H—l;t)%{\é/l 519# &Zﬁ@ﬁ&ﬁyﬁ??o%& u:iJP % nhéﬁst@m '}Qta v@l@@ E&n@r a¥ Bast

substi t ut
h i al 1 - pBeTIPTIE e TS OBF MEHER TP BB PR T P s PR o oot
above. |t ojeitrogenitomunder st ood t hat such substitutions do not form

part of the invention. 20Exanple conpounds that fall within the above
def ' niti Oﬂl qurtllié?%mb&mf IR i ﬁ‘c 438 are as defined above, and R? and R®, together W|th the

VSR R R (Rt R K R e
ne, optionally contains one ar more further nitrogen atoms, wherein the heterocyclic group is optionally a
N- (3, 3- Di mitigylidyclic yibjip G-slepSormmptibupd toadas lay 6+ o pymentdemll Sardocgdipyttupal 8 24 &-or
1) -yl I pyr bmeﬁllbé}edqh&e'?@c & group which contams at least one nitrogen atom, and wherein the r]ng system

643- (D met h ﬁcq]e 15 c)pfaongfy sq)sﬂuted Xy one or (nofe substlﬁgn ] Mdepegdgﬂle%gklecrtgdqrom G- saﬁkru

ne,
25N- ( 353- NRIRS RHetersyeipaligh Slkiewely | coptaining|i2aia Bi e@ghen Giensp (@Hahbesh -(OtiCp
yr i m di n- GCHRROCR, (CH,)sary! and Cqghydroxyalkyl, provided that the ring system as a whole contains at least

N-(3,3-Di %%F.Mah@ae&ﬁwﬁsroqé hiflbgan &owahcpwsumtskb@@y ffgr@.lpdﬂ/]‘ﬁ’cmcaﬁams at least
N (3, 3-Di ”Etn'%géh tté(nl N Tl - met hyl pyrrolidin-3-yl]pyri mdine-4, 6-di am

aone
W-(Cycl opr opyl net hyl ) - 6- 13- ( et hyl am no) pyrrolidin-1-Apyrimdine-2,4
40 In a yet still further embodiment, R, RY, R® and R? are as defined above, and R?is  (CHa)aNHs,

(CH2)2NHCH3;, {CHp)z {CHa)2and R%is H.



8
6-[ 3- (D| met hyl am no) pyrrolidin-1-yll-N- (2, 2- d| met hyl propyl ) pyri m di n-
4-amn
M (3, 3 Di mBCHIBIRY) - 6- t oct ahydr o- OH pyrrol of 3, 4- Woyr i i HB32OPE6E i m
i di ne-Z4-di am ne,
ne-| sopropyi - 6-roct ahydr o- 5H pyrrol o[ 3,#-b] pyri di n-6-ylipyri m dine-2,
4-di am ne,
i t Met hyl- 61oct ahydr o- 6H pyrrol 0[3 4-131pyri di n- 6-yupyri m di ne- Z4-di am
i ne, In a yet still further embodiment, R', R*, R® and R® are as defined above, and R? and R, together with the
g/ S/ 4- Et hiilrogen &6 tadhset iRy Srblbdind, Fiedh @430 imerhiHadet neH-drorbetiy hdtatboy it GrioleseBotds

i am ne, .
M | sobut y‘Ion%Sth B"E"t""ég"ﬁ?%?té'ﬂf'pyrro| op, 4- 1Apyri di n-6-ylipyrimdine-2,4-d
i am ne;
It (Cycl opropyl me hyI) 6- Joc ahydro 6H- pyrrol o[ 3, 4-b] pyridi n-6-yl | pyri
m di ne- 2, 4-di am

M ( 3- I\/Ethylbut - Nct ah 6F1- pyrrol o[ 3, 4-b] pyri di n-6- Apyri m di ne
-2, 4-di am ne, ; E

N4- (2, 2- D met hyl"propyl) - 6-[ oc ﬁmquo 6H pyrrol o[ 3, 4-b] pyri di n- 6- Apyri
m di ne- 2, 4- dlam Ee

10N4- QICI opropyl- -[oct ahydr o- IBH- pyr ol op, 4- Npyri di n-6-yl i pyri m di ne-2
, 4-di am ne,
At Cycl obut y1- 6- Nct ﬁwdr 0- 6ENpyrrol o[ 3, 4-b] pyri di n-6-ylipyrim di ne-2,
4-di am ne,~ N

M ( Cycl gpent y\ nef hyl )
di ne- 214-di am ne,
6- [ 5- Met hyl hexahydr opyrrol o ﬁ 4- tyrroI 2(1H) y1] - N4- propyl pyri m di ne-
Z4-di am ne,

M Met hy1- 6- [ 5- et hyl hexahydrBl pyrrol op, 4-c] pyrrol -2(1H)-ygpyri m di ne-

24- di am ne,
15A/ 4- Et hyl - g[‘ﬁ t hyl hexahy pyrrol o[ 3, 4-c] pyrrol -2(1H)-yapyrimdin
e- 2, 4-di am ne,
Ae- | sobuty1- 8[% hexah@yrgol o[ 3,4-c] pyrrol -2(1H) - Apyri m di ne
-2, 4-di am ne,

M(Q/cl opr opyl et hﬂ ) - 8- 15- et hyl hexahydr opyrrol o[ 3, 4-c] pyrrol - 2(1H) -

yl | pyrim di ne- Z4 di am ne,
opy1) - 6\45 hyl hexahydropyrrol o[ 3, 4-c] pyrrol - 2(1H)

ne- (2. 2- Di mexhyl
-ylipyrini di nelN2, 4-¢i ami ne N
N4-(3,3-Dineth | but 1) - 615- hgxahydr opyrrol o[ 3, 4-cl pyrrol - 2(1H) -
yl ] pyri m di ne- i am ne,

20M ( 3- Met hyl butyl)ﬁgi [ 5- met hyl hexmdropyrrol o[ 3A-c] pyrrol - 2( 1H) - Apy
rimdine-2, 4-di am ne,

[ 1/ 4- Cycl opropyl 645- met hyl hgxahydr opyrrol 03, 4-c] pyrrol -2(1H) - Apyri m
di ne-2, 4-di a

It Cycl obutyl 5- t hyl he{hy}prrrol o[ 3,4-c]pyrrol -2(1H) -ylipyrim
di ne- 24-di am n%

6-1 oc ydro- 6H pyrrol op, 4-b] ppi di n-6-ylipyrim

Q/cl opropyl met hy It 16-) 3- met h;” am no-azetidin-1-yl)-pyrimdin-4-ylFam

(3 Fl uor o- benz éS math | am no-azetidin-1-yl yrimd n-4-yH-am
e, | 2N PR BEaR ik % G P PR P AL BHTE £ G By PP T Lo
N- (4- Fl uogwenzyl) - 613- (et hyl am no) azeti di n-1-yl ] pyr| m di n- 4- am ne,
N-Et hyl-6- [ 3- (et hyl am no) azeti di n-1-yl [ pyri m di n-4-am ne,

g*'(fgt;‘gtyin %ﬁn&%%&@ﬁe pageki g uﬂﬂéreé%ﬂe@la a‘.liaﬁ Gﬁf- togelfer with the

30N Benzyf @%égg’nﬁ@‘?‘%@ﬁ%ﬂ%’fﬁﬁﬁ e 5"5% "Fn%?ﬂ?’ 8i"ﬁ"°£' W@ grOUPselected

N- ( 2- Chl oiffeo & fafiawingging systemshy | ami no) azet i di n- 1-yapyri m di n- 4- am ne,



N4 (3, 3-Di net hyl butyl) - 643- et hyl pi perazin-1-yltpyrimdine-2,4-diamn

N4 (212-Di y1l) - 643- net hyl pi perazi n-1-yfl pyri m di.ne- -diam
ne, NtEth ‘?Bét‘%%g?hw pi perazi n-1- Apyri m di ne- 24- di am ﬂ%ﬂﬁnajﬁﬁug@&
N- (2, 2- Di net hylpropyl) - 6- (4- net hy) pi perazi n-1-yl ) pyri m di n- 4- am ne,
35N- ( 3- Met hyl butyl) - 6- (4- ret hyl pi perazi#é-1-yl ) pyri m di n-4-am ne,

N4- (3, 3- Di net hyl utyl) N6- [ pyrrolidin-3-yllpyrimdlne-Z4,6-triam ne,
M (3, 3- Dlrrethylb tyl)-6-(4-frethyl pi perazin-1-Apyrim di ne-2, 4-di am ne,
N- Et hyl - 6- (4- e pi peraziM; 1-yl ) pydni di n- 4- am ne,

N- | sopr opyl-644- %le pi p€raz} n-1- yl)pyrlmdln 4- am ne,

40N- | sobutyl-6 t hyl p| aziny1-yl)pyrimdin-4-am ne,
N-(Q/clopropylma hyI) 6- (4- methyRpi per azi n- 1- yl) pyrim din-4-am ne,

10 N-(3- Met hyl buRy1)4|\/|oyrroI|dﬁa1 3- Apyrimi di ne- 4. 6-di ami ne,

Ns- ( 3- Met hyl butyl’) - 6- (4 met h Bl perazin-1-yl)pyrimdine-2, 4-di am ne,
N- (2- Met hoxyet hyl ) - @;(4 methgl pi per azi n- 1- Apyri m di n- 4- am ne,

N- (3, 3-Di ngt hy utg{@ -pip i n-1-yl pyrim din-4-am ne,

56- (4- Met hyl N MQ- 1- y1)- N-Bet r ahydr of ur an- 2-yl et hyl | pyri m di n- 4-
am ne, 4-(4- | pi ger azi Ayl )-6-pyrrolidin-1-yl pyrimdine,

6- (4- Met hyl pi per agint 1-y1) {N- (38, 3, 3-trifl uoropropyppyri m di n-4-am ne,
N- | sobut y1-5- et hyl - 6- (4- met'Ryl pi perazi n-1-yOpyri m di n- 4- am ne,

N Et hy1- 645- net hyl hexahydr op?}:r rolo[ 3, 4-c]pyrrol-2(1H) -yl 3pyri m di n-4-
am ne, :
106- (3- Am noazeti din-1-y1)-N-(3, 3-di met hyl butyl)pyrlmdln 4-am ne,

N4- | sopr opyl- 6Nt#- et hyl prpe i n-1-yppyrimdine-2, 4-di am ne,
I/ V4-Et hyl-6-(4 iper@ yppyri m di ne- 2, 4- d| am ne,

A 4-1 sobutyl - 6-(4- yl pi perazng-4-yl ) pyrim di ne- 2, 4-di am nel
M ( Cycl opr opyl net h%{)-G-(4-

iSN (Cycl opropyl net hyl ) - 6-[ oct ahydr o- 6H pyrr ol op, 4- b] pyri di n-6- Apyrim
i di n-4-ani net™sy ~

N4- (3, 3- Di net h{@l)-&& -di et hyl pi perazi n-1-yl | pyri m di ne-2, 4-di

hyl Bi per azi n- 1- yOpyrlmdl ne- 2, 4-di am ne

am ne,
NI sobutyl-6-[o0
ne, 64
6- Am no- 3- azabi cycl 0[3 1. 0Thex-3-yli-N4-(212-di net hyl propyl ) pyrimdin

dro 6H- pyrrol o\gS 4- b] pyri di n-6-yl ] pyri mi di n-4-ami

e-2,4-diamn
N—(2 2- Dnetﬁ?“ 1)- 64octaﬁydro 6H pyrrol o[ 3, 4- bl pyr|d|n 6- Apyrim

di n-4-am ne,
20643- ( Met hyl a*\nﬁ:?etl di nE y R14- ( 2- nmet hyI but yppyri M di ne- 2, 4-di am
i ne, :

1444(15) -1, 2 propyl] - gl [ 3- (et hyl ami no) azetidi n-1-yl | pyrim di

ne- 2, 4- d' R® and 7 are md endently selected from Har C
N4 - (2 5- D|f| uorobenzy (et hyl am no)azetl din-1-yll pyrimdine-2,4
-di am ne,

N4- ( 2, 3- DIl furbbprmbagipent &' 175, R eed Ryareasicabpaaterd, B inteodRiipy pinaiday gevm, 4
- di am Be, optionally substituied by one or more substltuents independently selected from C;. salkyl NRR',

N4- But y1- @r@r&ﬂ@&l@éﬂyﬁéﬂ?&%ﬁ&ﬂ&hu At cé(rLJnFéYJn{erbﬂ ).,'ﬂ@c’* ?Gl—ﬁ)'c SABHABCF,,

2564114- so buty pyrl m di ne- 2
6-[(3R) - 3“?@5%0@?? arﬁﬁ’ﬁ%ﬁﬁ"ﬁ&? ol i di n- 1- y1FN4- ( 2- rret hyI cycl opr opyl ) pyri mi
di ne- 2, 4-di am ne,
N4- | sobut y‘la-fﬁ'fhéﬂenmeﬁirlnydt,-ﬁf., RE-Rfisaz R pseashiefpytoveriRtic Ran®R4s apynlidng,group,
Zl4d( Cygl oppieRyy aBtiANddby Bnd o8 mBde'stitithtral pehbidpdelettedrohi o QR NRFFII ne- 2,

i am ne
NA- | sopr opg Perpeigaigand skpval copteiging 2 BABYEp, 2- c] pyri di n-5-yl ] pyr
i mdine-2,4-di am ne,

In a further embodiment, R, R?, R®, R* and R® are as defined above, and R® is H or NH,.



10MN4- | sobut yl - 61(3R) - 3- (net hyl am no) pyrrolidin-1-yt]pyrim di ne-2, 4-di
am ne,

N4- (2, 2- Di gt y1l) - 6- R3R) - 3- (net hyl am no) pyrrol i di d
i ne- 2 4: dl%zﬂtﬁ/&%@ utyI 6- 1( 3R) - 3- PeriipbbdeRticsd™
(et hyI am no) pyrrolidin-1-Apyri m di n-4-am ne,

N-(Cycl opropyl met hyl ) - 6-[ (3R) - 3- (et hylzant no) pyrrolidin-1-yllpyrimdi
n- 4-am ne -

Nt (2, 2- Di BethyT P8R f|° L T B Tl i e o S Y e kT e
i n-6-ylip§ar @i"‘ﬂéﬂ . ipl PagippFefiucro or chioro.

15N4- Cycl opr opy1- 61(4aR* 7aRl - oct ahydr o- 6H pyrrol o[ 3, 4- bl pyri di n-6-yl
| pyri m di Ae-tormgaligi’anpudes both straight-chain and branched chain groups. This also applies if they carry
Nt Cycl Obumbitmﬁnt[s 6ubn RS a RiRixy adialntsrecdiHayyibstinbag & othelrhdials] foi exarfiplydlkopy

rimdi o@g}anﬁle the term C1_4alkyl lncludes mgthyl, ethyl, npro yl iso-propyl n-butyl, :so-butyl sec-

e-
NA- (21§ [lun?tarbdy }e}? EL%) Xsongtles g’xam&les op tXe corresp% %geg Ikoxy mmetle\é arep% tl'loxy hrclagy n

4-di am ne,
6 (3 Met hw@zmh@waw{omn Rutyloxy fsp-boxy. Feabutylopy gnd ferfdptd o, Faphemerpyaramilagioh
, 4- d| asgitakds C.alkyl moieties substituted by an hydroxyl group are hydroxymethyl, 1-hydroxyethyl, 2-

- Q/cl OPhyaR¥ et DiykroRypkopyil By kBIIb 3-rodSkbrlyNetd- Y1) - pyr i m dine- 2, 4-d

am ne,

i
22'“3 648, 37@ @R1 BYE; BULAQT Rakads BRIGDY bavidQendigh Ludh Bs bicyeblr Pigehdi Plehfied
N4- (3 ol uEYFBa'HéQ{?iPi7r36Y°{°§’°H%t°}ﬁW% Heorgord peehevh e PRyl i eV he- 2, 4- d

iamn
N4- o/c| opBiEegedéfafmentered heterpigic giormgich pafonally penieing e b eredTrHFTiete R FATY
i am ne, or groups independently selected from N, O, S, $(0) and S(O),, wherein the heterocyclic group is a spira
114- | sobubidbiicGiobp (&R dbahiRp) e byithd2, tdita pydd Ahddizae- 2, 4- di am ne,

6[ 3- (Net hyl am no) azeti di n 1 y11414 propyl pyri m di ne- 2, 4-di am ne,

_zg:ugm( n el\/_tﬁtleh&ﬁ! dbgerrslo%n wd? urse apprec ate t at r’tog ngtey}oésq:ﬂe tojsuIYertL E)rlneran og {he d_eizned

N4- (2, 2- Dhetesedygic raossupy ofﬁnwgmyxazpw@mltbﬁw%ﬁlp ARtionay subpiuentEiefinpreaboyed
- di am ne, it Mo = dnydrstéod Gt suet fupdtipki@he dagdt fornd pyaPye indntdnne- 2, 4- di am nel
N4- ( Cycl opr opyl net hyl ) - 6- (4- met hyl pi per-azi n- 1- yQpyri m di ne- 24- di am ne

e st 1] Wil e above dafin e i
15 TR Ay £ ML 9P -2 - a

30N4- (2, 56{3-Dimetwlahies)pyrioldinBhyli-A- (@R {dmetrghutylpyriadet4-amime; 1- Apyri mi di ne- 2, 4
-di am ne, n3s- Dlmeth Ibutyl)- (5- met Ihexahydrop?/rrolop 4-clpyrrol-2{1H)- yl]pynmldln -4-amine,

legl (2 3 QI[:J(]D ylar%mg)gz d|n~ J- E%tJ]rXeﬂ%mtﬁ%ﬁn%t%kgmlne -ylipyrim dine-2,

N4- But2§7| - Nz(%S-PW’@E“HW“é)rPr[ﬁ6)932'@15r%’-??'°1°'95&)§fﬂl‘%ﬁ &Y REIrdn-4eag: ne,
6- [ ( 3R) - 3N((B&Dimeihgibatre¥-fpyreiidh-Bolinmrirdiding-),6-8lwit2 - met hyl cycl opropyl ) pyrim
Il\l(éjll :"e t2) :1 5 80N, lbutyl)~N'-[1 methylpyrrolidin-3-ylipyrimidine- 46-d|:inme 4 g

SOopu | i am ne,
35N4- (Q/c ng cip%%ﬁ? [%é'% t@ha%%)ﬁ!@f&%n Aﬁﬁdn{ﬂézeﬂtﬁhﬁ%ﬁn 1-yQpyr | m di ne-
24-di ami n sobu 6[3-( et ylamsno)pyrrohdln 1—yl]pynmtdme—24 iamine,
N4- Bi @9cl &f-@.2A0inahimmpy Ee-RAmehyiiBR)pyaolidintalitgidies-2odimpng ol i di n- 1-yl | py
rimdi ne- 3¢ éﬁwﬂlemn’(é&ylamlno)pyrroltdln -1-yllpyrimidine-2,4-diamine,

6-1 g Vet hy e & BRLMMARSIN AR Ridin ¥ dimd¥- Propyl pyrim di ne- 2, 4-di a
(2, 2- DAMRALHVICHT B Pms PR PSP 6iieL, 2- a] pyr azi n- 2( 1H) - yppyr
m di ne- 2 M4CyHogrepyimeethyl)-6-[3-(methylamino)pyrrolidin-1-ylpyrimidin-4-amine,

d( Z255Di mes, BYiniee@pitl)-6-B-(h nypyinopyd didin {-Jipytnadet-itihe) - 1- yOpyr i m di ne- 2,

iam N€g. -[3- (Dlmet ylamino)pyreolidin-1-yl[-N-(3,3-dimethylb tyl)pyrlmldln-4-amlne

2‘4 4( glzaﬂ-(ggc op! opﬁmetlpy}s [3 8|m\:énylgmu‘n:%ﬁ)yrml;g n‘:I —yprnm din- 4—atm|1nccll n-1-ylipyrimdin

6-[3-(D|methylam|no)pyrrohdln 1-yl}-N-isobutylpyrimidin-4-amine,

6-{3-(Dimethylamino)pyrrolidin-1-yli-N-ethylpyrimidin-4-amine,

mn
N4
N4
4-
40
e-



-35Suitable acid addition salts are fornmed from acids which form
non-toxi c salts. Exanples include the acetate, aspartate, benzoate

besyl ate, bicarbonat e/ carbonate, bisul phate/sul phate, bora 0
cansyl at e, WO Y63 edj syl ate, esylate, formate, funar a'f%mm 06/003668

gluceptate, gluconate, glucuronate, hexafl uorophosphate, hibenzate,
hydr ochl ori de/ chl or| de, hydr obr om de/ brgom de, hydroi odi de/i odi de,

| set hi onate, | act at onat.e, nesyl ate,

met hyl sul B‘F?a{PE’E’thHQ'B'H‘E)WP fﬂ"é ynﬂég@?ﬁﬂ?rgpyl)W"E@f‘|4r"|’5‘£"8 nitrate,
orot at e, %@ﬁeﬂmﬂy]buwﬁ fertelydie; SHpArAREY e IPyitinS-plrindiney - digdie:
phosphat eAtlisdpyddyi Bdeshphiesphabie)s 4 dpatimaydbemidsb-2adanee, succi nat e,

tartrat it
artrate, %’agé"gdéméw‘{ﬂ &E@&Fﬁyﬁﬁ&ﬁéﬂ S'are formed from

2007/ 0721
bases W®hi gagtﬁ?ﬁhcﬁ&?mfa y?f‘g‘gﬁ'ﬁ‘gy" %@"Tﬁ%?ﬁf&g 't he al umi ni um
ar gi ni ne, Nblevpuiytpsiehydre S-eyrigle}s4cirytidim@ylpimising R4diAming,  di ol ani ne,

gl yci ne, NySytxproppimethdss-[oamhydieeH-pymiolnd 4-biplrain-aadpyripinag gidiamines odi um

E reol[rgﬁ fgw nb&y[pa:[oééuya@ &H Ad%réusoqu fich- 60 I]pﬁrﬁiuﬂé zmgm@s es ggry gl so

revi ew onVst Dé%%'@’mgc’gﬁefg&%g@m ﬁﬁiﬁ’%@aﬂng%h ﬁﬁ%{‘m' u”telzéig‘{'a alts: -

Proper'®i ed-Cxsiaprapy-s-oatahyginHipyer'oR A slevasin-6 Wiprmwien s ening | ey - VCH,

Vi nhei m N‘C-Bycmaunwr:‘ [RGOR)o-sHIRTiG4-tiacidnbiyigtimijinazédphiak] e salts of the

frgtrrﬁgg gdsmﬂfc:yélc% @yl leljodERYdr26H- n@lB[@l&%ﬁ; - @J’]E’ynﬁfdm@@ﬁﬁlaﬂnet h{ ﬁet e
Wi

desired ac 50M eth"“ﬁ ahg%p E’r%%‘fé‘{'@;i‘ ﬁHF Qﬁ%’%ﬁ ﬂ ;md nQ.E r‘Pg,a%o{re base-1abil e

prot ect i nf -YeBUBTErPImhexabydep '@E?JFQH}V' !f"mH‘{'é 2écﬂ‘?ﬂH|§‘nd 150f

f or nulia ( Nh-Etoyl-6ifmethyingxabysieasimraipl3d-dryirel @HeYIpyrviidine-2grdismines or ,  f or

exanpl e, At-késulyCgu8-nthylhaehyabyrdSiB RS pye2(iesiyadidach ddaminbase; or

(i) by W&Z&%&dp@gdﬁg’ﬁeﬁh{g—%ﬁ\w@m E}Spyﬁ%f??igm%mg ['I]:mi'rh '&‘m%ﬁl dlEtg' ine,

anot her b ri‘ate ac ré}eans of
cuitabl e s mB B AROPTHIPd PR SrlPr e 54 ARn Py
carried otft-(i3rPimeshyiptitybe[5-twihexabydropyrslplstdrymerd( Hpvlawimisine 1taiiagine. and
be colbecitd- Mb}hylblht!;lIG BirletiphaahydRbyribe[s pepase@d-iyriedapeadianps, of the
sol vent. fhgy mfam@fqﬁemymmaﬁ@wp%otsm .43d@@olfz%ﬁwuwnn\gima@mmm vary from

| et el he
vent 1 onKHRy B P HBER G i ARG Y REE POV The t er m
' sol vat e' qulpprgsylm%’i%@ (freptayisnnorzelidisd v peimidimbylesinear  conpl ex

conpr i si neg-Aldven-teonn-gathetilamhin@azetireni)ogimidine yiparsibedi chi ometri ¢ anount

of onggor ngg,b,@, @g@c gﬁyﬁ,h%gﬁd)ﬁ 1%%ﬂfdﬁhlaﬁ1,r§0| vent nol ecul es, for

exanpl e, 5;491 Oob TEB gf’h{n' oaz%‘ttderm <Snp o gn% when said sol vent iIs
| nETCEEA ORIV ey ‘H

wat er . PVeRtTSh ar e conpl exes such
as cl at hré‘tEé*y’E‘@ﬂﬂ@%ﬁ?ﬁ'ﬁ‘ﬂﬂﬁﬂ%ﬁﬁ@%%ﬁﬁpI exes wherein, in contrast
t o t he af orshayisidmethylsohae)adetdn-1-ylheimilingenamed host are present in
st oi chi ompigi£ n@{hylg}ﬁ;ﬁ@%mrp@umtdrnucw}mﬁam Al so included are
conpl equg]c ﬁ’] [S_géé{ |a%%a§éﬂ3|h'?% M}leg‘lﬂamge organi ¢ and/ or |norgan| C

corrponent S ITOMetric or naon-stoichionmetric

amount s. ‘?’F{%CF'%@’EFI"% gy praneze iy - YRy &ee par tial | y i oni sed,
or non- i oNNEYH-1-Bdt-methyiningiidwi-Pieyrisidiiv-yieodigin-dreise, see . 1 Pharm Sol , 64

(8), 1269n288thokithyrialiethdtdmindeaist-1-iRyikidin-Bamigr i na}c ter all
referenceg)E e&ﬂ%ﬂﬂ%ﬁdm@ﬂfhﬂa%h@bﬂl yrm gﬁﬂée“ vatives thereof

and conpl L Ves r eof . The
conpouiids Nd‘Fe Wik waﬂnﬁw"m'ﬁ‘em e@lﬁ?rﬁﬁﬂl‘lﬁds of formula (1) as
her ei nbef dk({@2-isfetmippy)itrie(mativiaginelbietidobloyimidiphamiogad crystal habits
thereof, prmhylgs- (aaétﬁ&flamymnaxnimmmﬂ&n(uambud| ng optical, geonetric

and ta!JtO §h% [3%§et%ﬁ% il Y- y?:?lflrgla fli»-ar"ﬁﬂg
t
i i ?;éspyf'%i‘%%l gl '"%o call ed ' pro-drugs'

2007/ 07216‘%@!‘?9!'1%(%@6@“)"%@%%@?@‘1”

40  N'-(2,2-Dimethylpropyl)-6-[3-(methylamino)azetidin-1- yl]pyrlrnrdlne-24 ~diamine,
6-(3-Methylamino-azetidin-1-yl)-N*(3,3,3-trifluoro-propyl)-pyrimidine-2,4-diamine,



5 conpounds of formula (1) having the desired activity, for exanple,
by hydrol ytic cl eavage. Such derivatives are referred to as

' prodr ugs’ woRd§tdiefszi Nf or mation on the use of prodrugs pey GRS
in Pro-drugs as Novel Delivery Systems, Vol. 14, ACS Synposium Series
(T. Hguchi and W Stella) and Bioreversible Carriers in Drug Desion,
Per ganmon Press, 1987 (ed. E. B. Roche, #nerican Pharnmaceuti cal

Associ at | E%?;%mé@@ﬁﬁeg@[)é‘&%étf@]a%&%%ﬂ?9) Whilind BEaignt ion can, f or

exanpl e, ungtionalities present
in the cofpBdiyest b‘f“@r he“l” '“‘{%?Z%%%CB&F’&W"H‘?%%%?@%@ known to those
skill ed i A-(3tfducrprbenzyl-6+(pmefbyaninererdidin-1 3 pyimiipeRdaigmineor exanpl e, in

Desi gn of nRpagktHegsbdazyie.(3-Benigaardetignl g viraidine 2A8Hgminel 5Sone exanpl es

of progruggcy cibbuﬂﬁ :&@Eﬁcﬁeﬂ‘{%a%hota%dlhw lhfamebﬁ(&}a"ﬁg@ (i) where the

d d f t it
(oo Aot Mo e WEREAE T of n the

hydr ogen %Mﬁth!éﬁ'@a(ﬂlﬁﬂ?)ﬂwlﬂﬁaza@'rd' ﬁlmwtdlnaﬁaﬂiawleof t he conmpound of
for mul a ( W-Ethg-sqR@letgledingyze(d@l@OByraldag2 4-damine, (ii) where the
compound @ is&&fy%lﬂs%nétﬁﬂanﬁ% Al S yifrAkicRbiafikgct i onal ity (-OH), an

et her fahel;\le&(cli Bn?ﬂl-sfa (me ﬂ%)rﬂléd)aczahdm 1[?quammﬁln\,\'9§di%| %et he hydr ogen of the

al cohdP f{n¢ ornmul'a™(l) is replaced by

(C1- 08) al ﬁ'&ﬂ%‘hﬂ%?ﬁ@ﬁﬁwm “diri¥i- PrOPY'!?VF')"dWT%‘F dapii@ conpound of fornula

(1) cont abies(Mathpaminguzgtidir-1-gle¢ghdethybuiiymaidifenetizonal i ty (- NH2 or -

\l;thR wher e pRccobitls- [ﬂneﬂ@l@mﬁé’jﬁﬂﬁdﬂ-hﬁ]{:‘ﬁﬂf&nebQfdlaﬁ%@”p| e, a conpound
erein, am no

funct 1 onaf ooy e e i ohfngeniBb bt TR 2t auife 071 OF

25( Cr df) att fpo-6- W?‘W&W@)@éﬁfvﬁﬂ -&yrypmigi %V'Wﬂhy%ewla 18 n

accor danc & @®Ridarobénay ¥ Bis¢yenvianire)szatiph-¢-gilnsmmidimdniarases, of ot her pr odr ug

types nay pbgenzfHo! i methylbhifo)@defireRBimRINed 4loRveences.  30Mor govgr f

certain c gg@g odrug@s o

ot her corrg ufnc%%%?'g a;e&[r{%u%% lﬂm M" %Wrﬁd]ﬁ&ﬁﬁg@g@% e of the

i nvent i on"af 3?‘?{53%‘3"5‘4*3 ﬁﬁﬂdgll%?m'?ﬁ?%F‘ﬁm‘(‘T) that is,

conpoAds sidMetgarino)szetidin- Ulld¥-(Zmiethviiesaybrytinidine-24-dieise.dr ug.  Some

exanpl es ef3-Wrthghtihd)izetidid- nylmqmmdm&y%mmm2heaam;nyent| on i ncl ude:

(i) where s&é‘&nefﬁﬁmﬁ’éj&@ndﬂf 1 yl]%4 i@u&&ﬂeﬂﬁ%ﬁ%ﬁ’mn@mé@i tﬂr'mngr oup, an

hydr nmet h ivat i where the
conpound %1{3 &%ﬁwﬁﬂ' 5°)fg}"é§¥]ﬁgl[% "ﬂ%"ﬁ""éeﬁw‘ 'ne" ‘ﬁ@'ﬂ? oXy

deri vat i v&™Hdvoegenzyl) (EFEth\Gq)'"°)ﬂ4€FP11TYBIPVVW@F%2‘E Hemg®npound of fornul a
(1) coat aivie-Methogybtizal-§-3amithoentnopagidind-yetoiddasy-danineo der.i vati ve

t her eof ( sNRmeRAarfling)Melidird1-ftn= ‘Nﬁﬁmbenzyiﬁ@rlr@@@g £ 0428 PCT/ 1B2006/ 003668

T e e
the. conpodiil-orbsrRYa- (peisuisiearis T IHRRYT 2 BPE0y. a phenol

deri vat i ve/'-t3Huoebénz{l)-PE-methylpipSEBH)-y)paimiling Qwidamieer e t he conpound of
formulsa (- (3Qima£oaéra;a) A3l H SRRl 4% prkmommp\,amcmedﬂrdtamal ve

t her eof (- gggm (I') containing one
or nore azé }&ylbugr) thy&%@wg@irﬁ me ﬂ %&dr nor e

st ereol so F252 ’WB‘JI’pé"F’g‘? ?ﬁd?‘t'my@lpefﬁ@b?fﬂp@"‘&’r"@ Z4iieonvertibl e via a

| ow ener gW*-BtyiBiEmesthtipneraandniimriditing-aodeninsm (' t aut oneri sn) can occur.

(Tlhl) S ca? mge;mmyrbfabmm miRth@bifdlazinauh@Riiinsaniisd, conpounds of fornul a
c ai i or oxine group, or
ﬁ@ N5 ngt']])%]%ﬂ{i)a £ Emlpﬁperﬁi?u AL ;@Lojﬁﬁhdm lﬁ}%e

so-ca whi ch contain an aromatic

noi ety. f\x?cﬁ'q)?}%gy'tt” Ay H’V'E‘i"ﬂ'bf*é”p%%ﬁ@rﬁf M %xhi bit more than one
type of i $OfPisethylbus)Adi-netadbingtaeinitwryfrddsedpaaniet he present ,
i nvent i on peiy-e4kmeiyRipeakis CERyamidigeanes,r i ¢ i soners and tautoneric

forms of the %ﬁ% TiTsat=NNel {0 Fel 1 s |ch udi ng conpounds exhi biting
nor e thanﬁp % Gp(? %ﬁym&r ghﬂyﬁm' h am)i?tures of one or nore thereof.
40 [so utyl -(4- methylp|perazm 1—yl)pyr|mrdm-4wamlne

N-(Cyclopropylmethyl)-6-(4-methylpiperazin-1-yljpyrimidin-4-amine,



Chiral- conpounds of the invention (and chiral precursors thereof) may
be obtained in enantionericallyenriched form using chromatography,
typically HPLC, on an asymmetric resin. 35Stereoi soneric

cong| oneraWQsz"W“Bé separated by conventional techni queSTIEBARM0I06

those skilled in the art - see, for exanple, Stereochem stry of
Organi ¢ Conpounds by E. L. Eliel and S.qgH Wilen (WIley, New York,
1994). WD 2007/ 072163PCT/ 1B2006/ 003668 16 atom c nmass or mass number
di f f er ent MBrb it Broldmydleyigiingdddetitber whi ch predoninates in
nat ure. ExbMetglbafl)-4-Gatetpiisersznt tdbirigidng2 4idrofngsi on i n t he conpounds
of L he |nM@Métﬁ\i&yétmlsqﬂﬁeﬂqﬂﬁﬂe%iﬂ-ﬂ-ymfymﬁdlmiil‘nmg.enh SUC25?:|S ZH and 3H,
car bon, such as uori ne,
such as 1&@13 Bﬁ]&ﬂ-.ﬁ&nyl)]s}gpﬁﬁagﬂ*t%@jm |tro en, such as 13N and
15N, oiyg@n‘ﬁM%Wweﬁgniﬁ'b”[titﬁa@ydéqffﬁanl jﬂaﬂwe'ﬂ BAEEMee ch as 32P, and
sul phur, 4{HetiatpipaBdn- 1®érﬁ-p!{10kﬂlrr‘vs&dnmp'ﬂloal l'y I abelled conpounds of
forml a (b1+Mét1@lp:peaaaﬁwal¢N @, ﬂwmoropfam)mmmmmoagnm radi oactive 10
i sot ope, ?Ls%bwfg |'d‘(4- ehllgplﬁé? AL yl)ﬁs}rﬁhhaﬁ-@%ﬁqet I ssue di stribution

e [ oa 0

st udi es. ra 11, and carbon- 14,

! Tac, Men SR aR ey Ay RS SR e i ew of t e
ease dP i Acohpioazatidion-yod3.2-diaeyipuApgmigin- 4(?@“!”@ct i on. Substitution
Wi t h heav nbkoprdpateaparingipitdiazmst-ypuinRine-amdiamiee, 2H, nmay afford certain

t her apeut hezaguant.a egﬁq%hgyp,h&ge_ﬂggﬂ“gg eater netabolic stability,
for exanp reduced dosage

requi remeN; r§°b§%gﬁ'é'}?§1§'pwg "fay‘c'f ¥"él? é'}e'zle amr'{' 5ome ci rcunst ances.

Subst it ut oi@vvlﬂwqwlrﬂe@w)r%w%wlp*?er?%1 ewiiseeA-daming. as "C, 15F, 13 0
and 13Bl, e/doycheropsedthyl)-cilovtaRpist-GHpynolésa-blpyridin-6YogyogidiagraninePET) st udi es
for exam W‘-PQ ﬁ.HQi%}iHh@ e[w@ﬁaﬁmpe@g@w@g;mdm& highAkQpi cal Iy | abel | ed

compounds o QUL R, { L) RGBS RN A B aRakE DY conventional

t echni que processes

anal ogous 81 AR SE2RiereH} Lep ek f‘rh@ ZMESHXPPW@’ 'éﬁfﬂ'aé‘é“eand

Pr epar at i 0Kg.2-Oicthgip@apy)eiprabpdre-ei-pynblsS ¢ dipiint 8- Wipyrigiser4-amine; eagent i n

pl ace Bf thenrARahRbBllidth-yPRIERELENyRHiGhy2 SaRhayed. 25

Phar ”BCGUEk g?é).w oGRS %Qét%am@akéadmg@ SARGE Mitdind he T nvention

I ncl ude t Lon_may be

i sot opi caINI S?%Qﬂi‘gPF?’E’E‘)e%[S'('BEt'@}"aWEBZEt‘H? éﬁ‘@'&% %‘{5 ¥, * Conpounds  of
formul a (N-@eeRifiuwbedpaibénetyiambodraignt-ylpyinidne2 4diemog fol | ows. WO
2007/ 0721 63 B e IBR0LM MRS58 VyllpyrivNing2 41dsdild, R R R (1) Schene 1

25  B-(1,4-Diazepan-1-yI)-N*isobutylpyrimidine-2,4-diamine,
6-[(3R)—3-(Methylamino)pyrrolidin-1-yI]-N4~(2-methylcyclopropyl)pyrimidine—2,4-diamine,
N*-i1sobutyl-6-(4-methyl-1,4-diazepan-1-yl)pyrimidine-2,4-diamine,
N*-(Cyclopropylmethyl)-6-(3-pyrrolidin-1-ylazetidin-1-yhpyrimidine-2,4-diamine,
N*-1sopropyl-6-[(3aR* 7aS*)-octahydro-5H-pyrrolo[3,2-clpyridin-5-yljpyrimidine-2,4-diamine,

30  N*-Bicyclo[1.1.1]pent-1-yl-8-{(3R)-3-(methylamino)pyrrolidin-1-yiJpyrimidine-2,4-diamine,
B-{4-Aminopiperidin-1-yl)-N*-ethylpyrimidine-2, 4-diamine,
6-[3-Meihyi—3-(methy[amino)azetidin—‘l-yl]-N"-propylpyrimidine—2,4-diamine,
N*(2,2-Dimethylpropyl)-6-(hexahydropyrrolo[1,2-alpyrazin-2(1H)-yhpyrimidine-2 4-diamine,
N*-(2,2-Dimethylpropy)-6-(3-pyrrolldin-{-ylazetidin-1-yhpyrimidine-2,4-diamine,

35  N*(2,2-Dimethylpropyl)-N°[2-(methylamino)ethyllpyrimidine-2,4,6-triamine,
N*[2-(Dimethylamino)ethyl]-N°-(2,2-dimethylpropyl)pyrimidine-2,4,6-tiamine,
N*(2,2-Dimethylpropyl)-6-[3-(isopropylamino)azetidin-1-ylJpyrimidine-2,4-diamine,
B-[(3R)-3-(Methytamino)pyrrolidin-1-yI]-N-[(1R)-1-methylpropyljpyrimidin-4-amine,
N-Butyl-6-[(3R}-3-{methylamina)pyrrolidin-1-yl]pyrimidin-4-amine,

40 N (tert-Butyh-8-[(3R)-3-(methylamino)pyrrolidin-1-ylipyrimidine-2,4-diamine,
6-{(3R)-3-(Methylamino)pyrrolidin-t-yl]-N*-(1-methylcyclopropyl)pyrimidine-2,4-diamine,



wherein Rl, R2, R3, R4, R5 and fe are as defined above, and X and Y
are | eaving groups. According to schene 1, conpounds of forrmula (I)
may be preparmdidrgicshe reacti on of a conmpound of 5 for nmutgigbdsoovdst h
a suitable am ne. Conveniently reaction is effected by using an
excess of the amine or stoichiometric quantity of the amne in the
presence of a base such as a tertiary ati ne base (e.g. triethylam ne
or N-et hy IN“lri-Buoy)ed @y TP adiahidre.ail-pelols@pidyaiited-Hiyyrintire 2@-dp@eence  of
a suitabl %—[({75ﬁﬁé‘@ﬂfhy!érﬁntgpyrrglldﬂﬁtth-[(%)m%ﬂﬁfl?ﬂ%ﬂ rirgtgigeﬁ(?_:,é—dig?ﬂne

1- net hyl pyr [ ol - 2-o0ne) . opt Ly | of a catal yst
(such as %ﬁé@k%&d&%@?@@@’?m’gﬁh'%g'ﬁl%%@1?5’9"8&3”3‘5] Bpepdrieming 38t as” 120C
to 150C. Noscchwpybbhidgebylaniomaatdn-ewlpyimidiay-adepr epared by reacti on of
a coirpﬁun:dr a);ihfal][mbe{uud;wba(nﬂlbﬂv_)etemiaﬁlh a@eyﬁ&ﬂldcﬁb{caﬁ{[eﬁ'm&ﬁ: Conveni ent |y
reaction is effected by using an excess o e amne or .

st oi chi omet Lic. QUANLLL Y, OfofDe AT g0 Lhe presence of a base such
e e AR st o

sol vent ( &*-Eycetrdpaimethy))-2K35-0raatyylamb)pirolidEhypluridpy2atzrihieRertgne) ;
and atioamiyt-RedutyPs-[($H)- 8RR iR IR Edidt-WiRyrinidiel, QAfanfiEbi ent tenperature
(0256, RO syl Sy s SPGB B9
sul phonat &nedyiaginolpgrofidin-hyigeimidi-h#eMsy| sul phonate) or a sul phonyl
group ( e. §-(Cyrisviapmrestty B {iBRIFBy(etbylanpimdnyydlidis-tdyjdydniyih-$-aoine,a sul phi nyl
group (e. g*raiihamnrdpy)-@ldaryyaR)-ocd@hkito-oM dylroddEs-BINRHIRS BlyAHdiR2 4. BGSiRe,
oki 1198 | RENG A} o W AREL LB 0P SR S gl | o
of the | nheTHEAGEL IiRUPSTo REPRERR EPYFolPYREIe P S iines
sequent i aN-@adimstiytpraps)-Gidimeth aminaiezetidis-1-yilsthidine:-2 4vligiost  addi t i onal
e S S e e 170
solvent, Ctlo B-( @ meth -Betidin-1-¥)-pybmitife2 Lhigmifd)

2o By B e P et e ™

2007/ 0721 83BECrrrBorysf-Gosdpming-emtise-lvkrieidhedd-demeeaddi ti on of the
two ami nes-Cyinpentyiniethyich: (3wiethiardito-tdatiiracghidyiriioined 4-dargiad, al yst (such as
caesi um f NuQEhgralis-(metthlamiMolakeif1 L idiGhe ARRLRE] at ed by those skilled
tr anst or ey OBl I3F Beb MBS R o7 orent order from
that d2sclNi-G&thogpenzy)-Sigdnatiylagine)agstidind vlpyifidingd-dizngifes f or mat i ons, to
provi de t N&2@d¥natietbropprpiaRra-rehylpipararink a6 kiniding-2 4 dianlne e appr eci at ed
by those mkithy-8g-ményiphRradhb-ylig)@hidindS4-ibdikst rat ed in the schenes _
o compouicleplRanp I hi Sl e JPUEBRETT ) Cor ol The o
groups i n®Frietigminalazeliding -yl LZmeshvbyiyinidiereit-diamitee si de reacti ons.
I'n pas®i cNH@s-DifugrolensyHEd3- netheiswias)yzetidin- tgpirmidne € stdampiept ect  ami no
groups. ThEERDEuEEEsn-698-PredSlaMngSelidh-1-IByiRf®RANUA 4R, Of conmpounds of

R o T

forml a i vent. ner. See, for exanple,
t hose deghiyéq[%eﬁgﬁ?ﬁ%F%g @%h@@é%ﬁ. Bgni,C_ Synt hesi s' g§
Theodor a é\i( g Mot nsayegidip 1 yi-hnanetwipicloporybryimigiRe-2.¢-98RiReW | ey and

Sons, 1999}'?0%1-%-%91?1@'&l%ﬂ@ﬁﬁaﬁwmyﬁﬁﬁpin@ageigminém- 653 (Protection for

Ij he A'mb noNm%bylriéﬁh)m%bpmnm%ﬂazb?w%Eiayﬁdrne-fz,ard@gge, WhijCh ?l SO
escri besyigt 3.1 pg{t—ﬂy— hdR%EE'X yla no@t}ﬁ) ng{-ﬂfgﬁﬁﬂ ina 2 odiES ©

formul a [} .a own _1n tr t,erature or a_sf_? repared b

net hods \(Né 3["*%’({3%9[%5'@'%?@“ 'H’lﬂ' ANt °P¥{pyf"ﬁ'€‘“%i?'f".d'a‘2’0g=TEe EonpOmés of

t he i nventr@4-Divathyiveed-GGexapidmpyneiol \2talryakin-a@ - Wawimbiwe Qdrdamiret er ed as

cryst al | i NeRaDimrYbREYLESE YLt -Hazeldeyyipmidie-2aiainred, for exanpl e,

as sokhd REEDimdaRIRREN%-[3 Qopfobiiiind M etTRUB AT AmEHED 4. 88 mRL ECT PI tat i on,

N"-(ten‘-Butyl)-6—[(3R)-3-(methytamino)pyrrolidin—1-yI]pyrimidine-2,4-diamine,



Formul ati ons suitable for oral adm nistration include solid -

formul ati ons such as tablets, capsul es containing particul ates,

| i quids, powders, | ozenges (including liquid-filled), chews

nul ti- and”ﬁ&ﬂymﬁgﬁélculates, gels, solid solution, IidgE@W@mmPWWWﬁ

ovul es, sprays and liquid fornmulations. 5Liquid formul ati ons include

suspensions sol utions, syrups and elixzrs. Such formulations nay be
enployed as fillers in soft or hard capsul es and t |caII conprise a

cani er, fBf(:’@ﬁe{%‘f“éam"w&tty@?"d'"éty'llm5n61meth§5'6‘1°&9@?9¥9'?y8rﬁ'€'"éE ?881"'” 'propyl ene

gl ycol , nist-tteyttBubylMediiass @S bectahydsafH-ewyblel3 éplpyridarc/lprinidoe-2Avieeine,

enul si fyi Rg 2ag:ﬁﬂ$ﬂ$ﬂpadﬂﬂ! @ﬁ:p@éﬁlﬁ%ﬂlﬂﬂmﬂﬂnmﬁrﬁne Li quid formul ations may

al so be pﬁegir r% ?6—@-3!98%40%&&991 pyt"ﬂm&@ig iarhi E @n‘% from
a sachet

ast- dfssbl @lzrﬁl“eﬂ?yg’é‘tpwh‘?‘@aﬁt @&ﬁmﬂw&o&ngéot%?o%fwem@%x ik damine
descr i bed&PremBipytN Opbyiyonidna2Haniapeut i c Patents, 11(6), 981- 986,
by Liang ah@d:y&wjpyléaaﬁme)[@a&Womalqhben-pgdm&@gmﬁyﬂd’ myllpgtmmeh Adipnone,
dose, theydr Qbrﬁaﬁ(jl S? Btk %'ng'grro %é@b]ﬁ@dl%&lﬁ)?ﬁmu%eoj 4-§ildine,

dosage for t % of the
dosage f oP'mCy‘f r%ﬂﬁ?‘ﬁ’fl)ée?} 3’9??3‘"%?‘[5‘@%'@5’5‘1' 1e‘[‘@"5'l§*ﬂ8%fd% "Contain a
di si nti@gr HhsorrayiSriigeSgasypctelivap-Ad-ayolidriiviii-tiieyrigidiedfrdamitec h

gl ycol at e s[s@dinyamisaaeminyrmtey-mebbipaitios@)pytadice-annear boxynet hyl

cel I ul Oseg @aép%ay]mwl %%@Rwﬁﬁamamﬁs mmtmﬂam.dmgbma%pyr rol i done,

v ar oxcypr SpgICOSBENeR 28 Lgc?a%&é*ﬁpwmf Btk st RTINS

al gi nate. € é*r(H‘PTWa“""P%"ﬂ?j@ﬂﬂﬂ élgprawtpvwcl'ne-?@oq*?ﬁme dfrom 1 wei ght %
to 25 1aei ghEh¥E-(pmehdl adiazepin-oyhpBinvdiiegtdidtiteo 20 wei ght % of t he
dosage fogmng phg'nﬂgéﬁﬁc%llyaefn@fmgﬁ@@ﬁaﬁl}rE&emeﬁv@t:\bm&éﬁﬁ cohesive qualities
to a tablet fornmulation. Suitable binders include mcrocrystalline
cel lul ose, gel ati grars yet hyl ene gl ycoI natural and

synt hetic b?@“ a5be Wl'%ﬂ‘ﬂi{?’?"ﬁ??'ﬂ%ﬁ@ ini sed starch,

hydr oxypr &pdycl wwmme)ea MSMW@W@)PH@WH-MMW@@PI%#EO@@ Tabl et s
may alzg0 aoEyadgfopdinki@id-[BR)-S(dihyReminb)RHoREe!-(PRimaing dladnine Sty - dr i ed
monohydr age,, zacsm%wp L @mmgthﬁ rs%@émmmahr&ahe.za&x.ga“wtm dextr ose,

cal cium pﬁlgeb' AL S TR (I L ) e

surface aetd Rhermagrubigaty ansi’elbﬁtewﬂls aetPrigbiel dativetive thetepk at e and pol ysor bat e
80, and glidants such as sili'con dioxide and talc. Wen present,

surfacg agpi %&m@&ﬁfﬁa@ Qﬁ%r QQE%M? %ccfe[)tgﬁé Qer%at%' Ot me/eQnE Qnyl':‘ pN!?rhﬂ:Q&nc
t he tabl et g»s%s %[1 %t rr% é g 't?g #{9 eg th%
of the tabft ‘é”t"a BN esall| NG TEF Q1 3% 8hteRioh SISy T S €6 § cﬂ“% °
magnesi umcaTReTds piformylg (It prigry athes senapound which Bpos rérpipigifagion 18 BigiresiiesitieepaHe of
f umar at e, pawvdndr{ditéctly esSindrkctinpg murm:smanaau)eor\mtahtws ockabolitd eruesjdue thereof.
sul phat e PheRpl Cafm:ﬁacglﬁeﬁij @J‘ndl&f‘ v@t@ﬁﬁﬁﬁly %&eﬁtémgwﬁﬁe WE:n8 Ndny Pndr@ack@ically or
vvel ght refr ra%ry Ifg 8% \Mg@g ndsof\’f’»ormua@ t % of the tabl et.
23807 efﬁ 2plg5 f%‘ﬁ? %"p%(enpl ary tablets contain up to
about 80% drug, from about 10 weight %to about 90 wei ght % bi nder,
f r om abourh@mweiighily Rodpablalbaiatol 8 covepoginls of/foohitkau® rvicludé the racid lsddition 2nd base
wei ght % tgealerut 10 wei ght % di sintegrant, and from about 0.25

wei ght % to about 10 weight %l ubricant. 5 Tablet blends nay be
conpressed directly or by roller to formtablets. Tablet blends or

port i s @ptaapéﬁla Sadﬂw sgits &g ﬁg@ﬂ,@qn&, a% \Wg{'} formd'fop-tomc(fplts Examples include the
mel t - gr anakedte chspariatet bepzage bdspele,. bimarbomsiefoalpdete, bl@tﬁlwtsisulaftaeetborﬂﬂagcamwme

final for 'Ehl'latatéd@ﬁatmylﬁ@ﬁ&ﬁhﬁefuﬂﬁlﬁteogﬂucgfﬂit@ duadHRfeS gl BduEbnEe Yhehud ephbpRbte,

or uncoat e

or uNcoal ienkb, BYC Ry DR:CRARRSM LG %%ﬁgﬁmsﬁgqy Bkl bt malee

by H. Li clSteAEn PAREAS.. ™t B RiE: 2 TR PRI gigele, ortalé
40  oxalate, palmitate, pamoate, pho;phatelhydrogen phosphate/dihydrogen phosphate, saccharate

stearate, succinate, tattrate, tosylate and trifiucroacetate salts.




Films in accordance with the invention are typically prepared by .
evaporative drying of thin aqueous filns 35coated onto a peel abl e
backi ng s ort or aper. This nay be done in a drying oven or

t unnel , %B(?g?"mné conbi ned coater dryer, or by freeze®d¥ifPH§opiss
vacuuni ng Solid fornul ations for oral adm nistration may be
fornul ated to be i medi ate and/ or nodif4sed rel ease. Mdified rel ease
formul ati ons include del ayed-, sustained-, pulsed-, controlled-,
targeted and 40progranmed rel ease. WD 2007/ 072163PCT/ 1B20061003668
21 Sui t ab$etablepbast isetd aregbraras tonf baspavhighi famsof-oxic sdite Eyempiesdrekidethe phiginium,
i nvent i onargihife, B61%E NS @Iciim, chiind Ale@AEMING dioRmke) Gyy8iid 1yshS thtdahegiudf medilfite,
sui tabl e E@Jn geagéqa%gﬁhgagmqksahﬁ”mnga J%a ener gy di spersions and
osnotic an

articles are to ound i n Pharnmaceuti cal
Technofogy On-line, 25(2), 1-14, by Verna eta! (2001). The use of
chew ng gdemisafis ef@hifieand bassminayslisodel formesdeforsmarnie, teefohase andihamiggipium salts.
00/ 35298. 5 The conpounds of the invention may al so be adm ni stered

glr ggﬁt ! éuﬁ?taq GenRLiAd St rs@@ﬁéndbd%&@f mgﬁgﬁafﬁéggt% g‘no‘afrﬁécll %J‘Qcﬁ‘dh['ﬁq'd Use by
intr avenoﬁ‘?'r?l af‘ﬁ{v?@éﬂ% eiy&f:ﬂ%e“??‘ﬁ §?{@qu?%oﬁé i ntrathecal ,

intraventricular, intraurethral, intrasternal, intracrani aI ,

intr armscmhaaﬁacamudans girepthtnaits s the&dhbmbdiseof dmmila: @smdyoe ppparedbyedsnalor more of
admi ni st rﬁg;ele%thbagcl ude needl e (including mcroneedle) 10injectors,
needl e-free and i Par ent er al

f or mul at i ond g’b’ éeafti? 5P U'hcfu@(%@a (QVO“W ‘%ﬁ'mﬁ\ﬁf’u? °rﬁasf%ay contain

exci pi ents §hcH f%.’%""@&?‘ﬂ gcid- eresrolRia Preteetna giodP T ¢ e4itRliyPreqyesat & the compound
(pref @5 abl y ot formalaph edbyotng-bpeding 3 stib!® pyclidyuncurséroior exempe, apaddne at lraans using
they may benyRcsresitiddibiag dormul ated as a sterile non-aqueous

sol ution or ﬁ%y %onqgrjmﬁdong letrg\‘ {hg Fg?'r?pobhsd Oanﬂ'n[l]Jla#B%) Q”IOHPPCD& rg#IhDWVJﬂn af'a l' opriate

sui tabl e ve fq glg rep I'on
of par ent er &Fd PGRSAAT BY 'P%"ﬁ%"flﬁ‘ﬁ%‘i"e é’ﬁh?r@e EWW tions, for exanple, by
| yophi lisation,, may readily be acconplished using standard

phar mageupi gk rbR6MB IaRLGS kil ROVR sbiGioh.NBE Qestilihd 428 Ghaly brdch@tebl and be
20The sol &Hﬂé+4dt ﬁfa;uoﬁ gm%m%o&iedfby mgkgmglo}m gmnt' Fhet gregsfm%h kQRe

of parentera e | nc use of appropriate

f or mul at i GAHBE trﬁ’aéid% org el 'Tﬁ%dtP ﬁE‘B?‘ﬁ A9%En of

sol ubi l'ity-enhanci ng agents. Fornul ations for parenteral

adm ni st r giid dofmpdRys dFehelinentdh abeekist b bR uhstverd aidesoRdtel rmsNT@i térimesbivate' is

rel easg. gaq M%ngnf loeﬁiesﬁrﬁle %‘ﬁa@leéu%l: @Hjnﬂ& %nénﬁ&clhy%mﬁjtﬁh@%?%@ invention and a

sust ai ned-

Thus- conpUHIReEE o ioh i1 G SR AT HoRA SeCrh REGFy o exampe,
seni -'sol | ehangk Thetigrmdveraig]ixerrioyes vher &aid selientisMetek at i on as an i npl ant ed
depot providing nodified release of the active conpound. Exanpl es of

such f or maliadels QMiﬁln' thé |sé53@ oﬂﬁﬂégn@%eﬁe ShifidxSs @tﬂﬂ as c[athrates drug-host inclusion
pol y( qé ! aCt S Col%re){n o Cr)( (e ore enmmad sglpat dn{g ar;[dhhostc ﬁre rPreserg in

of th&"in{& { B may 'a so%S manls%ere
mucosa, t Helghigmetric 6@5‘%@!@""6@“‘%%\4’% é\lsPrﬁ‘F'WBd a"P;Fﬁ‘i“E‘%es PlidbeRIPRENBRES frgror
t hi s purpmse ¢rganicuahe/og dlogani panmgaitss whittotriapve, in Sstrfichibinetris or osredsidijometric

oi nt ment Sam&HﬁHh@QesQl@N%hﬁexegﬁi%ﬂ% ik, Emémm.séd bi¥Bn-iofikdd Fd? 8L &RESS such -
waf er s, ”é;?e%sr See%e’ﬂgl’gles%fM( b{zﬁéqag%“ 265, g us d§é°e”“' si ons.

Llposones Frrers: | al cohol, 35

wat er 35ni neral oi I I i qui d petrol atum white petrol atum gl yceri n,

pol yet hyl Hereing!eyajlcrbferamés pr oppdusdsesf fimpga ). indRee éérivalivesaherenn Aanmaplsxermi/the
be i ncor pesnabed or diRBveshiafeoexanpl e, J Pharm Sci, 88 (10), 955-958, by
Fi nnin and Morgan (Cctober 1999). WD 2007/072163PCT/ 1132006/ 003668

22 Formul ations for topical admnistration may be fornul ated to be
i medi at e %‘ETFB?““%%”?‘% "@’&“@'éi"@%\@é"m%ﬂ?sﬁfE’H“LF%@)é‘aé‘%re‘FQﬁ%?%ﬁd 'ﬁ‘é”d‘”g all

40  polymorphs and crystal habits thereof, prodrugs and isomers thereof {including optical, geometric and
tautomeric isomers) as hereinafter defined and isotopically-labeled compounds of formula (1.




optional surfactant, such as sorbitan trioleate, oleic acid, or an
oligolactic acid. Prior to use in a dry powder or Suspension

formul ation, the drug product is mcronised to a size suitable for
delivery bYOPAWAZE on (typically | ess than 5 microns) . PHIB20%GR0366%
achi eved by any appropriate 20conm nuting method, such as spiral jet
mlling, fluid bed jet mlling, supercrigtical fluid processing
to(form nanoparticles, high pressure honogeni sation, or spray drying.
Capsul es (made, for exanple, fromgelatin or -
hydr oxypr 8pjHicaret ky-tadedl poldoge)of tel dompands elriamyan) rieddpeswithioriheusierd of then
i nhal er  Ofdnfisht fried céain Bt iviiResl of BamRLARE df kAt @ Whigh PepdRfie kX @f no

t he conpo i i A . .

| act ose of Rayapalcdldity ﬂg’é} el A, oer? s 130 8 Gt WERE 02 U6 Dol i
manni t 81 , SAPOYREPE SMive 49 daying: e defid | agih S HRYPIH PYa NPT (8 Eee: e
t he for m dérivatines anrpmiatigcde as ‘erodrpgse Fethardnfgrmation o the tiserof prodirugsrmay e fork i Ero-
exci.pi ent guddad Nlel Bhvdry 8¥stentd] W.OBIE ACSByinfRBm SeAEsD(TT Allguchk sidd WO Btelia) and
fructose, sRUCHASE ARt [© BRI 0BGy n3%ﬁ;§.ﬁ&$ shle way U{eh.o%. Ter Ruth@t hfiflican
for use in an atoni Ser_using el ectrohydrodynamics to produce a fine
m st may EW%FW"?‘P&?’?‘F?TBE}WO_ 20ng of the compound of the invention
per adfuation and the actuation volune may vary from1l pl to 100pl. A
typi cal f erobigsiiacbrdiBse WIONRE irvéntien CONTO Bthpf bd prodatkd by kdplacify efpydpeane

ol vent s S RHRELBIE B ARlm A oR R (N L8 hes B b K n e
ol yoor ol Ah BETOERyS Srvar R st pah SEpathrelig By fod=g e 1o

ment hol and | evonent hol, or sweeteners, such as saccharin or
sacchasi nsanghxunplesnmiyrodragsardatemidshe with tedwvéntiornvdiuge:i ons of t he i nvention
'2883/”8 ?glggg)cl'r %é?@%@«ﬁ%@r@%%ut@@b%&biﬁé & irb&lic aci¥RInctionality (-COOH), an ester
Q ons ed/ .
2 ni <t 7ot UGRoNE) SBPFoR e Pl Ane obaeh of e SRIMESad BhaBaaT 8 e
rel ease usi fgMPopRstof i) & regrepdby GfehlaYed rel ease formul ati ons
i ncl ude del &Y exhere tsustrpound df formulal(§ eahains @o altehol flretienalitt GOIde treelhea tidreof, for
progr 2omed rRdn@RS 8 confpolhdiviHremaetny@bgefl Iy the BYSEIfuricftRakyalf the ABFHARS ST
t he dosage 312&% laS dqggkg_r ' ﬁgy,%mwg,?d of a valve which delivers a
net ered anount 8r eth dr 59 1pro ct I's packaged as di sc_reffe single
dose units fibrvhgedhs Gmperad pRRHA F) RFNLRPTIMaR | of ophiery fugP Hﬁ'E'é@"‘an"f‘lﬂz or-
t he i nvent i dWRavheretR/iginetd!)] an amdedimrrrot] far examdisi anfogtpeynd avhareinegsdik wesmayde,
"puff' cont ahebmn@thfhiy@sheis Fdhel mnirdGHRtioRgitya the: BRI tARlIDA) fisatréneblaced by
(I). The OVQEE 1A)a,%qj)!)[_y dose will typically be in the range 1 pg to 20
nmg which may be“adm™nistered in a single dose or, nore usually, as
10di vi ded doses throughout the day. The conpounds of the invention
may be admiriercexamides of seplaggriapt grpupg digdcpeitiange withghe fosegeing examples aridexgropias of
of a suppetsértputiyig typesEa by foutin e etamerfoeo sefdintdser i s a traditional
suppository base, but various alternatives may be used as
appropriate. 15 Fornul ati,o for rectal /vagi hal gdm nistration e
o miR: oo e AR AR e orasth o bRt LR B i PP e P
fornul ati hs incl ude del ayed-, sustained-, pulsed-, controlled-,,
targeted and progranmed rel ease. 20The conpounds of the invention may

al so beadijshirsiedatekn i scbbe/ ot hitBtidR e REtaRMEs off bRb&RLY ¥ thrihul N, thaRlign
of dr ops Ot]; paourtr:l] ?r Oergilins S%.usgnsa[giﬁ]sélrafg c())frthes uI uéolmoerzl-,'xérrp | Issogt &gqoﬁtés th accprdance
pH adj ust@vd",'I s'_f 8r°m‘e_ §91%'Re! "Rer f Or Ml St T ons Sl taple tor ocurar
and awfal WAHE HYesiandclués i ncl ude oi ntment's, bi odegradabl e (e.g.

absor babl e dWwhepibageppurdef bagkrd) catzils aorthiiceds gn bdisynetiydegvative thereof (-

silicone) inp,anch,omafers, |lenses and particul ate or vesicul ar

syst ens, su&@ (0 Sd Meorhd, H oSG Privative th o
crossed-lin gﬁ%ﬁgﬁ*ﬁg@ﬁ |%&£%+1d?8§%m§§? E;IVI”% %lr%b?{'ow, yaF‘fJar"Benleéeof( R
acid, a cel | uf%8ic polyner, for exanple, _

40 (ifi) where the compound of formuia {I) contains a tertiary amino group, a secondary amino derivative

thereof (-NR°R” -> -NHR® or -NHR);




24 diluent, or solubiliser. Mdst commonly used for these purposes are
al pha-, beta- and gammacycl odextrins, exanples of which nmay be found
i n | nternnawiomoado7B&s ent Applications Nos. WO 91/11172, MO/B0@@A6%8s
and WO 98/55148. 5lnasmuch as it may desirable to adm nister a

conmbi nati on of active conpounds, for exanple, for the purpose of
treating a particular disease or condit %n, it is within the scope of
t he present (inverd iheBorhjtakd armala (Nrodnesins asarareieny tarmal grapNP Py derisstive
at | east oneg,nfy WHB {AJL ains a conpound in accordance with the

i i on, ient]y.b nbined in the f f a kit sujtab
or eonam niGHpSS g Fooved & R D eeTS ehdhytoint,  Hing cpfetis el ©

i nvention céhBri&¥s two or nore separate pharmaceutical conpositions,
at | east oneviodhemsttiiecdompaund aii fersuia ([L@hmpiosisrtantde draupaKdagboklig adidderivative thereof
accordance WcbRrtRae ¢dypntion, and nmeans for separately retaining
sai d conpositions, such as a container, divided bottle, or divided
foil packet. An exanple of such a kit is the famliar blister pack
used for FHBPYPEEICABITHR GfcoptapNEens oF PR SYEeetrig farbph@oms k38 exisips fye ofdpgre
of the i nvtemtiscomrsi $Vhemr stiuctuklaiséryers aiet istlcanvértile aidna fvivs ererdy Nigerrigh, ftéutareric
dosagepf OfshRerish QauR@nt)Can Q6. TAS GarPBietRd RFrAlos prbtef tadMbiinSih @6rhpdOnds ee
separat e ?oonm?ao ICE)I!Itg[l.ng ,%tr e>(c:‘l'=ilm]c Feeelt’nelrrr}llno gtg,aog%xil 0 £ St V'&J Decalldl v;];l&rce ¥a}.|t})|[;1gr}slnqlg
t he separ are'c MpoSi t9 ons aaai nst one anot ner. ,pTo assi st conpliance,
the kit t§PireuNds yhigheRpieinse eromalicpdiate f follewsy thal @i#inalp SerpReprdomeYridbiragre then
provi ded wiatypeafisonedgeh.l ed nmenory aid. 20 For adm nistration to human
patients, the total daily dose of the conpounds of the invention is
typicakly, 0) i o

the nale, Gkl Wik O 3ed W hibdl ot LRSI ey, Lo R
require aBMglc RIHP PYIHEEROHFS ‘ffF"Hﬁ‘l'%‘Bi'"ﬁ‘rLﬁ"”? GOMRGES frgIPTAM P8 thgR one type of
i nt r avenoissmetign candajxtuasiofone etmire thereefgisoinclydedae ack! atiditpnipgbasT balts wiersi) the
dai | y doseounionlie oftigany ke, ersreskamibie, SHdtgtee Hafra@ior i-plsitk, domesnic Fa rehnipiy di-
at the phygsieifRNaaflescretion, fall outside of the typical range

gi ven herein. These dosages are based on an average human subj ect

havi n&oa wei ght of about 60 kg to 70 kg. The physician will readily
be abl e t &owyettierahicgaicyesiesthe giepasaipaeiatisn pfiedidiuglengiiemra inpiydegtiral jsyrghesis
t hi s rangeom sumiebsoptiiinpirs pendsct beresdudar biythe 8Qerhade (dr re: raveniatbant Gesab for
doubt, reh&RaNSLSNdRF Slafpik Lhirdi FigAdEEEI liquibl AGbHAG R @PERCES t 0
curative, palliative and prophylactic treatnent. According to anot her
enbodi nent of the present invention, the conpounds of the invention
can al%o Biermshvelys g ragemate (o 39200iF BisCURiCD MY rke TE7ctadoyie SeHipkls erfeglly active
t her apeut canpageinfosexeroplé @n eloshaldern inire tae etlert thegomatndgi fortida (Hisbragins =5 andic.
|og(r]I t It cul abt Basi6l @ikt Qhabd 8123 Blth a6 1-8MAyIEFtlide-or tRRSc 266 ORE redifhg Fﬁét&etlameric
addi tional .t he u n . .

(1) or o ERAPeREPE e BB bRy B2 ke Ry BRG] 4t DI e
thereof , GRsIPRISOPPTs cRVErtaditQ 18 FPFREPONIINPY S BRICEIFTS) P BREIS Weh VN ifhe Fiffled
art. NBrepéersqi cally, the second and nore therapeutic agents wll be
selected froma different class O therapeutic agents. WO

2007/ 0721 i A, ' e
7 co- adn neal ampSafo U AR & A YARRN UL ek 88 ol spemercaty
referring® ’iﬁhet%ﬁ%mHﬂ%wm?g@?hytt}‘ﬂéca?yﬁ\%ﬁﬂ’(?ﬁa%ﬁ‘ﬂ‘e?iﬁifs‘ﬁrr mor e ot her

t herapeutic agents, is intended to nean, and does refer to and
includs tiserdRbmiicsi@lomeraiesthay BéSpbiste B TRARVMlidhal tbdPfiqRE KedWdNo those skilled in
combi nati gp gt sé‘e?%P%)dBP\é,ss)teraicthﬁ’éiW tadntc ooRBEin AW EA P GiL afia 839 ARLL @ey,
to a pat|<§lnt |g1ne4? of treafiment, when such components are

formul ate e‘f’&f t{'REY into a si ngl e dosage form which rel eases sai.d
conponents at substantially the sane tinme to said patient,

subst ant i ghd yreSénidvéraitre Mémdeadal pHamhdcalticay) abdeptatke o pieaNy-ABdlIE® Bomdounds of

compoud( Som®f (i vHerBihl de OF hord Bmb RRERRM by ARt Sthe bdnePatdh hiibbr, bid an




Leukotri ene antagoni sts,» i ncludi ng antagoni sts of LTB4, LTO4, LTD4,
and LTE4; for exanple Mntel ukast 30 Phosphodi esterase inhibitors,

i ncl udi ng PDE3 inhibitors, PDE4 inhibitors, PDE5 inhibitors, PDE/

i nhi bi t or SY2%3MSHi t ors of two or nore phosphodi est erHsEB2006{0p368; ¢
dual PDE3/PDE4 inhibitors neurotransmtter re-uptake inhibitors, in
particul ar fluoxetine, setraline, paroxgtine, ziprasidone

5-Li pngenase (5-LO) inhibitors or 5-1ipoxygenase activating Prote;n_
( FLAP)  angtaigiefiiast @ mass numbekgiffesgit) frop the ostirgEass PHasy JYRbeE uhict predominates in
vasoconst ndtgé.or synpat hom neti c agents for decongestant use 35
Muscarinic M3 receptor antagonists or anticholinergic agents

132- a.dr engfa(?rn%}eo%f %gtonelsssliﬁable fpr. inclusBHng #RCdohn nﬁg/ 18 iRGRR $olude isctopes of
Xant hi nes—Stch “as F%eoleylﬁlne and.,anj no I ne o )

Non- st &r oMdeseenafiich a5 (it 3nd nikerp8e 86 a3 | Ch Cad ¥ ehiine, PSHBYI F BeRrearigh =
nedocr oni I°Fsatfieusnch @s K8tant i Flevitrogt® spaos/ BV mda@rﬂ?@wgemmﬁﬂs)%% 8 ap% "0,
COX-1 i ngj,m,gﬁ}-@ﬁﬁ, (NS Phd At 2 &l ective inhibitors Oral or

i nhal ed ucocorticosteroids Mnoclonal antibodies active agai nst
endogenous inflanﬁatony entities Anti-tugnr negr sis.facgﬁr oactiv
(ant i - TNFCgjRn-igRizpicallygebRlReromBRndroP S O A9l i pRl SOF BPURFRTP YrRlogetve
ant agdfi sissopelara pyefulSn drug angipr suBstrafediseis dig¥ibuiien siglishi The gdicactive isotopes tritium, L.e.
| MMUNOSUPH, @5StartRn-ageBt's, aterpaitlliidip ns:fubfor il purpose retiawt of their @bsad dsorporation
( MWPs) T%&n%@gﬁkﬁwwﬁkmdﬂﬁz and NK3 receptor antagonists 10 El astase
i nhibitors nosi ne A2a receptor agonists |nhibitors of urokinase
Conpounds that act on dopanmine receptors, e.g. D2 agonists
Mbdul at or §uhsfitution wit\imseieriestaressych & deuteluriie. rthimsy etfrd ceftain Kigeapgulic agyatages
can beascl asded i@s dres|nyddbcls stabilignbr examgls,i iveeasdhini iy dek-tfg or Mddhel dbwos
of cyt oki pG RN hd¥EnRakdY MR YR fer&if SbnRSirdRSa¥e ki nase inhibitors,
syk tyrosine kinase inhibitors or JAK kinase inhibitors

Audi ng,i nhi bitors of

¢h

Modul ators of the_€r0$taglandtn pat hways, in " . )
H- PDGS angutﬁpfpt@gmﬁ gpsifrop emitiing jsotopesn SUCTRT HE O an An‘t'-é@B R ypedul iy Positron
chenoki ne EmaseptopsgapfERT) sdids IOX@RRAINIng substrate receptor accupancy.
20 .
isotopically labelled compounds of formula () can generally be prepared by conventional techniques
known to those skilled in the art or by processes analogous to those described in the accompanying
Examples and Preparations using an appropriate isotopically labelled reagent in place of the non-labelled
reagent previously employed. :
25

Pharmaceutically acceptable solvates in accordance with the invention include those wherein the solvent
of crystallization may be isotopically substituted, e.g. D20, ds-acetone, ds-DMSO.

Compounds of formula (I) may be prepared according to scheme 1 that follows,



Ant agoni sts of chenoki ne receptors CCR3, CCR4 and CCR5

I nhi bitors of cytosolic and sol ubl e phosphol i pase A2 (CPLA2 and
SPLA2) Prost agl andin 02 receptor antagonists (DPl_and CRTH%?
25 | nhi bi t¥P2Y078Hst agl andin D synt hase (PGDS) I nhi b G T5iBE00s00366
phosphoi nosi ti de-3-1dnase, HDAC inhibitors, p38 inhibitors and/or
CXCR2 ant agoni sts. 30 According to the-ﬁresent i nvention, conbination
of the conpounds, of formula (I) with: H stam ne Hl receptor

ant agoni st s, |anart|cuIar | orati di neR desl oratidine, fexofenadine
and cetirizine/L\Hlstanlne H3 receptgi\antagonlsts Hi stam ne H2
receptor antaijyontdts, 35 Leukotrien§ arWagoni sts, including

ant agoni sts of! LEB4, LTCA4, LT, an LIE4, for exanpl e Montel ukast,
and/ or, Ph#sph d|e§terase PDE4 i #nhib tor forma further enbodi nent
of the inventioR. (N 2007/ 072163P¢]/ #B2086/ 003668 27 The conmpounds
of formula (1) have the ability to'fnteract with the H4 receptor and
t hereby have a de range of therapeufic applications, as described
further bel ow, hecause of the essentihl role, which the H4 receptor
pl ays in the physiology of all mammal g. According to this invention
Hp ligands are ant to include |1-14 feceptor antagonists, agonists
and i nverse agonists. For the preferred indications to be treated
5according to ii: invention, I-14 antggonists are believed to be nost

suitable. Thereffore, a further aspect |of the present invention
relates to thg-cogpounds of fornuIaN nor pharmaceutically

accept abl ez sallt s, |derived Tlrnsfgr qp S|téons t hereof, for use as
medi cament SN wrticularly i'm r nfnent of dlseases

di sorders, ﬁpd ondit ions in mhchgth FMRreceptor js |nvolved
10Mor e speC|f|caII the present invention also concerns the
conpounds of the |nvenU$9 Mot use inlthe treatnent of di seases,

di sorders, and condltlons sel ected fromthe group consisting of:

i nf | ammat ohysidR's BABE S, R aediareas defpediibewame ¥ aieY gfs leavind qroups s pi r at or y
di stress syndrone, acute respiratory distress syndrone, bronchitis,

chroni ¢ by, 9&@%& Soparfid %thouF?&Sotf G Qﬁ%@% ﬁ%ggrﬁé'bsglil’lé RA8En 053 Shpbund of

fibrosis, as I ni SI,nusl
al ler gy, SR Uy virRryiabls e coneBeps redn S TFEP BY R e eres e o

rhinitis, sigreredricerugitity, of el aimind ip, theypresenesi of| 2 basel S%Oéa@cm@ﬁlamﬁmmethage (eg.
nasal Congﬁmylérﬁxﬂe ord-SiST-HsOpreyP@eSLd-dtiie); chiha @ tiertestte @f Seitakid solvent (e.g.

dysfuncti gim lséﬁl Hoxglleso‘?alsrﬁe?n ﬁHmdu"P@ or@?rcfﬁ%n'aﬂy' iR tl?én'greﬁa%‘@er b2$ icdtalyst Qsuch as

cardi ac dy UNCTIons suc and arrythm a;
di seases Bﬁes?ﬂguﬂg‘?ta\“ﬁﬁﬂe@?q t%‘?eratt‘fr%té‘fc §?Ji2rcq CZ‘E n%an?l ammat ory bowel

di seasl®, Crohn's disease and colitis ul cerosa;
Compounds of farmula (ll) may be prepared by reaction of a compound of formula (It} with a suitable

amine. Conveniently reaction is effected by using an excess of the amine or stoichiometric quantity of the

amine in the presence of a base such as a terliary amine base (e.g. triethylamine or N-ethyl-N-

isopropylpropan-2-aming); in the presence of a suitable solvent (e.g. ethanol, 2-propancl or 1-
15 methylpyrrolidin-2-ang); and at ambient or elevated temperature, such as ambient temperature to 85°C.

According to scheme 1, the groups X and Y represent a halogen atom (e.g. chioring) or an alternative
leaving group such as a sulphonate ester (e.g. 4-methylphenyl sulphonate) or a sulphonyl group (e.g.
methane sulphonyl or phenyl sulphonyl) or a sulphinyl group (e.g. methane sulphinyl).
20 .
It will be appreciated by those skilled in the art that the fransformations described may be carried outin a
manner that does not require the isolation or purification of the intermediate compound of formuta (Il} but
that requires sequential addition of suitable amines, with or without additional base (e.g. friethylamine or
N-ethyl-N-isopropylpropan-2-amine) or solvent, to a compound or formula (Ilf) in the presence of a
25  suitable solvent (e.g. 1-methylpyrrolidin-2-one or dimethy! sulphoxide) with or without heating the reaction
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administered as a formulation in association with one or more pharmaceutically acceptable excipients.
The ferm ’excipient’ is used herein to describe any ingredient other than the compound(s) of the
invention. The choice of excipient will to a large extent depend on factors such as the particular mode of

30  administration, the effect of the excipient on solubility and stability, and the nature of the dosage form.

Pharmaceutical compositions suitable for the delivery of compounds of the present invention and

methods for their preparation will be readily apparent to those skilled in the art. Such compositions and

methods for their preparation may be found, for example, In Reminaton’s Pharmaceutical Sciences, 18th
35  Edition {(Mack Publishing Company, 1995).

The compounds of the invention may be administered orally, Oral administration may involve swallowing,
so that the compound enters the gastrointestinal tract, or buccal or sublingual administration may be
employed by which the compound enters the blood stream directly from the mouth,

40
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Prepar ati gpg azi)&s% dbderibed in E426t DRk Lp.%naap%&fsn%ng%qé) éah‘%sé!%g%l?d and Chen

formula s el ow were prepared by a method similar to

descri bed ‘ preparation 1 using the appropriate starting materi al
and 4, 6-di chl oropyrim di ne. The 15reactions were nonitored by TLC
anal y3§s Bmthbisedosadedatie diependingdnl doxe, the rdrug niag maid: Upcmms!. welghtCh MRIR wdidbt % of

NRR  Nanmeihy&dagk VR ténicdlly from 5 weight % to.60 weight % of the dosage form. In addition to the
drug, tablets generally contain a disiniegrant. Examples of disintegrants include sodium starch glycolate,
sodium carboxymethyl celiviose, calcium carboxymethyl cellulose, croscarmellose sodium, crospovidone,
polyvinylpyrralidone, maethyl cellulose, microcrystaliine cellulose, lower alkyl-substituted hydroxypropyl

20  céllulose, starch, pregelatinised starch and sodium alginate. Generally, the disintegrant will comprise from
1 weight % to 25 weight %, preferably from 5 welght % to 20 weight % of the dosage form.

Binders are generally used to impart cohesive qualities to a tablet formulation. Suitable binders include
microcrystalline cellulose, gelatin, sugars, polyethylene glycol, natural and synthefic gums,

25  polyvinylpyrrolidone, pregelatinised starch, hydroxypropy! cellulose and hydroxypropyl methylcellulose.
Tablets may also contain diluents, such as lactose {(monohydrate, spray-dried monohydrate, anhydrous
and the like), mannitol, xylitol, dextrose, sucrose, sorhitol, microcrystalline cellulose, starch and dibasic
calcium phosphate dihydrate.

30 Tablets may also opfionally comprise surface active agents, such as sodium iauryl sulfate and
polysorbate 80, and glidants such as silicon dioxide and talc. When present, surface acfive agents may
comprise from 0.2 weight % to 5 weight % of the fablet, and glidants may comprise from 0.2 weight % 1o
4 weight % of the tablet,

35  Tablets also generally contain lubricants such as magnesium stearate, calcium stearate, zinc stearate,
sodium stearyl fumarate, ahd mixtures of magnesium stearate with sodium latryl sulphate. Lubricants
generally comprise from 0.25 welght % to 10 weight %, preferably from 0.5 weight % to 3 weight % of the
tablet,

40  Other possible ingredients include anti-oxidants, colorants, flavouring agents, preservatives and taste-
masking agents.
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213 N----

Exemplary tablets contain up to about 80% drug, from about 10 weight % to about 90 weight % binder,
from about 0 weight % to about 85 weight % diluent, from about 2 weight % to about 10 weight %
disintegrant, and from about 0.25 weight % to about 10 weight % Iubricant.

5
Tablet blends may be compressed directly or by roller to form tablets. Tablet blends or portions of blends
may alternatively be wet-, dry-, or melt-granulated, melt congealecl,' or extruded before tabletting. The
final formulation may comprise one or more layers and may be coated or uncoated; it may even be
encapsuiated.
10

The formulation of tablets s discussed in Pharmaceutical Dosage Forms: Tablets, Vol 1, by H.
Lieberman and L. Lachman (Marcel Dekker, New York, 'iQBO).

Consumable oral films for human or veterinary use are typically pliable water-soluble or water-swellable

15 thin film dosage forms which may be rapidly dissolving or mucoadhesive and typically comprise a
compound of formula (), a film-forming polymer, a binder, a solvent, a humectant, a plasticiser, a
stabiliser or emulsifier, a viscosity-modifying agent and a solvent. Some components of the formulation
may perform more than one function,

20  The compound of formula (1) may be water-soluble or insoluble. A water-soluble compound typically
comprises from 1 weight % to 80 weight %, more typically from 20 weight % to 50 weight %, of the
soiutes. Less soluble compounds may cbmpﬁse a greater proportion of the composition, typically up to 88
weight % of the solutes. Alternatively, the compound of formula (I) may be in the form of mulliparticulate
beads.

25
The fiim-forming polymer may be selected from natural polysaccharides, proteins, or synthetic
hydrocolloids and is typically present in the range 0.01 to 99 weight %, more typically in the range 30 to
80 weight %. '

30 Other possible ingredients include anti-oxidants, colorants, ﬂévourings and flavour enhancers,
preservatives, salivary stimulating agents, cooling agents, ce-solvents (including cils), emollients, bulking
agents, anti-foaming agents, surfactants and {aste-masking agents.

Films in accordance with the invention are iypically prepared by evaporative drying of thin aqueous films
35 coated onto a peelable backing support or paper. This may be done in a drying oven or tunnel, typically a
combined coater dryer, or by freeze-drying or vacuuming.

Solid formulations for oral administration may be formulated to be immediate andfor modified release.
Modified release formulations include delayed-, sustained-, pulsed-, controlled-, targeted and
40  programmed release.
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49% Suitable modified release formulations for the purposes of the invention are described in US Patent No.

6,106,864. Details of other stitable release technologies such as high energy dispersions and osmotic
and coated particles are to be found in Pharmaceutical Technology On-line, 25(2), 1-14, by Verma ef af
(2001). The use of chewing gum to achieve controlled release is described in WO 00/35298.

The compounds of the invention may also be administered directly into the blood stream, into muscle, or

into an internal organ. Suitable means for parenteral administration include intravenous, infraarterial, ’

intraperitoneal, intrathecal, intraventricular, intraurethral, infrasternal, intracranial, intramuscular and

subcutaneous, Suitable devices for parenteral administration include needle (including microneedie)
10  injectors, needie-free injectors and infusion techniques.

Parenteral formulations are typically aqueous solutions which may contain excipients such as salts,

carbohydrates and buffering agents (preferably to a pH of from 3 to 9), but, for some applications, they

may be more suitably formulated as a sterile non-agueous solution or as a drfed form to be used in
18  conjunction with a suitable vehicle such as sterile, pyrogen-free water.

The preparation of parenteral formulations under sterile conditions, for example, by lyophilisation, may
readily be accomplished using standard pharmaceutical techniques well known to those skilled in the art.

20 The solubility of compounds of formula (I} used in the preparation of parenteral solutions may be
increased by the use of appropriate formulation technigues, such as the incorporation of solubility-
enhancing agents.

Formulations for parenteral administration may be formulated to be immediate and/or modified release.

25 Modified release formulations include delayed-, sustained-, pulsed-, controlled-, fargeted and
programmed release. Thus compounds of the invention may be formulated as a solid, semi-solid, or
thixotropic liquid for administration as an implanted depot providing modified release of the active
compound. Examples of such formulations include drug-coated stents and poly(dl-lactic-coglycélic)acid
(PGLA) microspheres.

30
The compounds of the invention may also be administered fopically to the skin or mucosa, that is,
dermally or transdermally. Typical formulations for this purpose include gels, hydrogels, lotions, solutions,
creams, ointments, dusting powders, dressings, foams, films, skin patches, wafers, implants, sponges,
fibres, bandages and microemulsions. Liposomes may also be used, Typical carrlers include alcohol,

35  water, mineral oil, liquid petrolatum, white petrolatum, glycerin, polyethylene glycol and propylene glycol.
Penetration enhancers may be incorporated - see, for example, J Pharm Sci, 88 (10), 955-958, by Finnin
and Morgan (October 1998).

- Other means of topical administration include delivery by electroporation, iontophoresis, phonophoresis,
40  sonophoresis and microneedle or needle-free (e.g. Powderject™, Bigject™, efc.) injection,
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(APCl) 1 gse2h4n inhaiBr briViisoRlator may be formulated to contain a powder mix of the compound of the

25  invention, a suitable powder base such as lactose or starch and a performance modifier such as leucine,

mannitol, or magnesium stearate. The lactose may be anhydrous or in the form of the monohydrate,
preferably the [atter. Other suitable excipients include dextran, glucose, maltose, sorbitol, xylitol, fructose,
sucrose and trehalose. '

30 A suitable solution formulation for use in an atomiser using electrohydrodynamics to produce a fine mist '
may contain from g to 20mg of the compound of the invention per actuation and the actuation veolurme
may vary from 1yl to 100ul, A typical formulation may comprise a compound of formula (l), propylene
glycol, sterile water, ethano! and sodium chloride. Alternative solvents which may be used instead of
propylene glycol inctude glycerol and polyethylene gliycol.

35 .

Suitable flavours, such as menthal and levomenthol, or sweeteners, such as saccharin or saccharin
sodium, may be added to those formulations of the invention intended fjor inhaled/intranasal
administration.
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may be used as appropriate.

15
Formulations for rectalivaginal administration may be formulated to be immediate and/or medified
release. Modified release formulations include delayed-, sustained-, pulsed-, controlled-, fargeted and
programmed release.

20  The compounds of the invention may also'be administered directly to the eye or ear, typically in the form
of drops of a micronised suspension ar selution in isotonic, pH-adjusted, sterile saline. Other formulations
suitable for ocular and aural administration inciude ointments, biodegradable (e.g. absorbable gel
sponges, collagen) and non-biodegradable (e.g. silicone) implants, wafers, lenses and particulate or
vesicular systems, such as niosomes or liposomes. A polymer such as crossed-linked polyacrylic acid,

25  polyvinylalcohol, hyaluronic acid, a cellulosic polymer, for example, hydroxypropylmethylcellulose,
hydroxyethylcellulose, or methyl cellulose, or a heteropolysaccharide polymer, for example, gelan gum,
may be incorporated together with a preservative, such as benzalkonium chloride. Such formulations may
also be delivered by iontophoresis. '

30  Formulations for ocular/aural administration may be formulated to be immediate and/or modified release.
Modified release formulations include delayed-, sustained-, pulsed-, controlled-, targeted, or programmed
release.

The compounds of the invention may be combined with soluble macromolecular entities, such as

35 cyctodéxtrin and sultable derivatives thereof or polyethylene glycol-containing polymers, in order to
improve their solubility, dissolution rate, taste-masking, bicavailability and/or stability for use in any of the
aforementioned modes of administration.

Drug-cyclodextrin complexes, for example, are found to be generally useful for most dosage forms and
40  administration routes. Both inclusion and non-inclusion complexes may be used. As an alternative to
direct complexation with the drug, the cyclodextrin may be used as an auxiliary additive, ie. as a carrier,
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hour . Thewoeapiiieandvas ogremaked to room tenperature and partitioned

bet ween et hyl acetate and water. The organi c phase was separated and

t he agqueous extracted with further ethyl 10 acteate. The .conbine

organi & eWFIHE? & (816 deR PR GIRRES R ﬁ?ﬁ%&%’h‘gf@)"e SpopTiE fgrosf’ﬂe}'@ﬂ?’%r the

removed i pHiRgeefdreatioy gbarieulardisepsgpeenditon. it isnwithindirepeqns A 10§ RresepfinverdiBpiaiva

et her gaver nrgtafnaydtidaDiimpesitiogh, dtftdastony\sisvhich bdneaine d canpdurdirin exdortiance situios

to give t#ﬂ@enﬁrﬁn'f lmpay %&%@éﬁﬂﬁj bé Gofihed 8 We: torkfTof MRt (ARBIVHE: cobMRREGlon of the
S 4.60 (1H, br m, 3.27 (4H, br m, 2.70 (3H, s), 2.02

G5

85.77 (111, s). , ) ,

(2H, br nfo™P"E>(9H s) ppm 15 ' MS (ES1) mfz 327 [MrHt Pre
aratidPerrolidirliineth |burimdine-4 6-dian ne WO

2007/ 072163 E/xi B2 DB GOBprsas tho sichai¢ saparald fohdrinacettict!lcemppsifigre.ush tbash fone

ggegﬁgﬁg i Wlﬁx%%%%ﬁa?nsgforg%ﬁné'&%gl’%%a & il3|'a&i:5r'ﬂ BebYirDHE ARnidonddid %an(gs@er%e{ifmtely
150C 1 n’ alSEP e paBery Hen st gorfE: el ool ok Bvept B QSR
di | ut ed we s fhafaliarhge pagkpusediyy the ppakagingefitalpts rarsyipiAnd e dieat e (3 x. 250
nm). The conbined organic layers were washed with water (2 x 400 ni)
‘E |C\)/|g|68\zl1v)6d e &k Mé ﬁ‘:be%ﬁonﬂ&lb@&bﬂ&rly@uﬁa@@l{_dﬂ BRrSiRtbtnk difterbrk Q6kagd-thimsdfod @cdr_nplt{eﬁa oral
a C r C . N
(000w SIREC I Aoy VAR SRuLPAP N B0 St R Wi
yi ol d t ho™| ePERtE SHTRSEHRIS SR i RotiRbERe Poep Soepidges. ot bpeely getepyoes
rn/ z 354 giMetdns for administration and may be provided with a so-called memary aid.
20
For administration to human patients, the total daily dose of the compounds of the invention is typically in
the range 0.001 mg to 2000 mg depending, of course, on the mode of administration. For example, oral
administration may require a total daily dose of from 0.1 mg to 2000 mg, while an intravenous dose may
only require from 0.01 mg to 100 mg. The total daily dose may be administered in single or divided doses

25  and may, at the physician's discretion, fall outside of the typical range given herein,

These dosages are based on an average human subject having a weight of about 60 kg to 70 kg. The
physician will readily be able to determine doses for subjects whose weight falls outside this range, such
as infants and the elderly.

30
For the avoidance of doubt, references herein to “ireatment” include references to curative, palliative and
prophylactic treatment.

According fo another embodiment of the present inventior}. the compounds of the invention can also be
35  used as a combination with one or more additional therapeutic agents to be co-administered io a patient
to obtain some particularly desired therapeutic end result. The second and more additional therapeutic
agents may also be a compound of the formula (I) or a pharmaceutically and/or veterinarily acceptable
derivative thereof, or one or more histamine H, receptor ligands known in the art. More typically, the
second and more therapeutic agents will be selected from a different class of therapeutic agents.
40



=10Preparation 21: i
N-113R) - 1- Benzvi rwrrol i di n-3-vil-N (3, 3-di net hvi but vl bwri m di ne- 4, 6-d

i am ne HN 4 The title conpound was prepared by a (IIIII r
to that de‘é@gf)@éo&z’?gr preparation 20, using the title c %g%ughg#ﬁsa
preparation 8, in 48%yie|d. M5 (APCI) mz 354 [NI+H] 4 15 Preparation
22: tert-Butyl 25

146- (cycl opr opyl net hyl - am na n-4-vil-azeti 1 c’
YR BTk i T et e PR L e S R
pr epar at i evnpdundd 60the ineentidd, 2B onmes|moreagibpr 2rerapspis egeniapy intepdeyie BASHand( dyes
ng, 0.68 raBRlo)and AcIlAVER iqiowing;:) was added TEA (94 plL, 0.68 nmmol) and
the sol ut] O@m %%ﬂ@ﬂrsﬁﬁtuo%épsu% fc%blrﬂaﬁonh&%gﬁ%oulﬂﬁ df %I'@Elh %gamiﬁlerapeuttc

al owed to €O un‘p

el ut ed®wi t h aﬂfé\‘fﬂ te 2ogtspLY ”F‘?SI frfafﬁ?éaewfw%ﬁﬁsm%ew%mﬁ/é noa
Fracti ons cashtlafosegeforpredish rleages saif epgengnip gt SII!ILS@)‘WE\IIEWES%WP ﬁ@é"daﬁf&m
evapor at est Qulﬁtaﬁt%llyﬁssﬁ‘aﬁ!téﬂﬁnu@ b@RPQrafdnl of sUdhecombitigion PIf ExEhdGind@Ret fitnlla f(i) @ad
by flash coly e& BLQUIRY A0k ga%n( iq%eé ItIe&ﬁeanh ﬁ's%wcaﬂpop@mrm&w\éagﬁ

h d
Lol ourl eoa " Gop dpestier inforssmarae deRpeRRTe YOEIAS %P%‘)S‘am%‘ e e oy Said

5.08 (10H, s )patieni@@hetelibbn said cerjnonentsze relpaded atysubsigniplly thseme timerp saig pajignt.
(211, t),.2 s@é’uelﬁtiaﬂéhmln&Irahoﬂ-oﬂ@ch(chhbma‘ﬁan corp&Rd(é) bHornita, (1) @ndtherdpddtic lagent) to

Dozt L2t | ol dbterPRecd B deifibhe) il shoneahpdn b bro IRL/EEE St 1 & otrer int

41- 16- ( 3- f | GERARIHLATIR FAmP MBIEN 7P iRpruRt fompesve- s Y iﬁ'CIPa%er\/‘i"i“ Rt time
carbamate NP bePed 76 3PTERPOPEFOBIE SN SMPTeens Beraelqagsicat|sukstagtiatm
cont ai1Bi ng tdiverektitinkEto eadp@eHt@nof preparation 1 (100 ng, 0.33 mml)

?_EdA ?é fLUOOQ%gH%VAdﬂHs{?ﬁ.g( i udbloomblndih A?U&Ipla rldtL ulé )he%ém

A 9 DL el o L ool e PP %&“9“‘-
concent r at edlofage \iefmuwhieho raliseesi #eidc mmenqafsw Ut tconyiglled WparseovRerPRh By are
oi | . The cr uteupEnigderisecvmsly gndbt dveegingy adnifshed ailthensame Rindoratfogniztiptey by
on siljca gesg,d bdfl NQ vmth DCM : MeOH (99 : 1 changing to 97 : 3 by

I t I t I d lid
(37 S SR B sl BT 0558
7.09 (1H, m, 7.02 (11-1, d) 6.97 (1H, m), 5.09 (11-1, s), 5.0

(11-1, br Sd)able 4xafiplef Bigthedherageulic/g2its wiigh, meg. b 82Ky ccm‘):n;na@n 922h h8 ehmisiind(s)
1,47 (9H, ofthe iRARon ME:O&&R@I)QS tHBkeds, PEGe] AT byLQa nidaRdRfitadtbon 24:

tert-RBytvll m.n VI |n4
U by AR e ap e R A AR B
of the tiel dlitwmppdlrseridragpespaiFati on 14 (60 ng, 0.17 mmol) in DIVISO
(150 1i) vaHidhteH,e@ordntddor®s hy| but an- 1- am ne (229 pL, 1.7 mmol)

and the ! aGbi@fedl Mol ORalife! Sibabfe 60 (.M oS %?éle%n 8L lor! Qmfld

hours. The r ac on mxture was ute wat er

extracted w acetate (4 rrL). The organic extract was dried
(MgSO#P anmd M%ﬁaﬁ%mhimmma@u@ng P8 inkijlogu BDRdR iphibitosss HPEE dhhibitprairOR7
(0.5 nl) andnhitsrs frdehibitsé SFgvoor plORHAGEDHBARMerkdRk, Gudbrat Suat PDERDER intibitdrg

with acet Qn'n%I]IIPIra‘%é rfé- IifIaﬁf gﬁﬁﬁ%hﬁpﬁcﬂﬂr fubett: gﬁahﬂy ¥r9>IeIiIrIE§6|?%@:IDﬁé ni ng

0.1% TEA by v
63% . 1H M\VR-liResgRNase (5(99“’@9‘”"5885 [@fxygglag%argﬁwwg Protgn (F antagonsty 1 1" ) |
6. 15 (11- 3%, dyrans p-adfenBidptodagbitst ¢akbtonstycior symiyBhdniSdt)y agdnt ft#]i@:o{@dbthﬁt ugb

35 « Muscarinic M3 receptor antagonists or anticholinergic agents

« Bradrenoceptor agonists

« Dual acting B/M3 agents

s  Xanthines, such as theophyli:ne and aminophylline

=  Non-steroidal anti-inflammatories, such as sodium cromoglycate and nedocromu sodium
40 = Ketotifen
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Preparation 25: tert-Butyl
(1-12-am no-6- 112, 2-di net hvi propvl ) am nol ovri m di n- 4- vBazeti di n- 3-

yl i nmet hvl - ¥ WaMHRES3, 3212 >C11P1 NO? | X To a sol uti on sfrmakmodosdss
conmpound of preparation 12 (40 ng, 0.13 nmml) in DVMBO (150 pL) was
added 30i sopropyl am ne (150 pL, 1.7 mm% and the resulting m xture
was heated to 120 Cin a seal ed vessel Tor 48 hours. -The reaction

m xt ure was @Pftiehibiost(EShID) andBOXR gelectiye mbimrsbr own gum  The resi dual

gum was puridedniyedidiashmesteiig chr omat ography on silica gel eluting
with DCM : NeOH : 0. 88Q amponia (990 : 10. 1 changing to 190: 10; 1
by vol ume MR R P P T A TB g, 425 1K VR
(400MHz, eD3WjumobupcRgs fagtp (angyTNF-¢) aggntg 2H, t.), 3.97 (2H, dd), 3.01
(2H, sk, 2. 9dnésphimoipule idhitkers halidid VLAM anByclidts (9H, s) ppm WO

2007/ 07213RET3B290A/ 003668, 35 & (ESI) mz 365 [ M-H  Preparation26:
tert - But vl 2

1142- ani né- 6MMEWSYRBIFHTE S 3vri mi di n- 4- vi | - azeti di n- 3-v11- net hvi -
car banat e «5 Yhiditdrblof matrikanetellspedtaatdsgMied) t he titl e conpound of
preparati Qn_Tjagi'lyﬁiﬂiQN@NKzoanéﬁKMFt)Jrdn@gmo (150 pL) was added
|sopr01tayl qmz%% 215%38"’ 1.7 mmol) and the resulting mxture was
heat edt o "1 7B ASeq) ed vessel for 48 hours. The reaction mixture
was concent rigieraging A2asegeplor agenig ve a brown gum The resi dual gum was
purified By Ifisdofi@lkiaga chr omat ography on silica gel eluting with
DCM : MeOH : Ammmn| , 0; ing to 190 : 10 : 1 by
vol une) to y(fog-]pg.ﬁ?%e tl ET‘%péﬁﬁggﬁ%???%a%??%%%%zz rug, 50% . 1H NWR
(400MHz, CDosiators af tepsNFp pethygay, e IKKAnhiiorg 11 ) | 4.48 (2)-1, br s),
4.33 (18H, *bragehts thét.cdrbbe(cbbed b mbcplyticS ordhti-udshk, dd), 3.72 (1 n), 2.92
(3H, s), 3.46akQE s) 1.19 (6H, d) ppm M (APCl) ink 337 [ MtH]
15Pr epar at i 7. tert-Butyl S _ o
(20 15" am o Mecadirs oEdae g raiuo: if) F8 MO INTPER SRS ¥ Hpeos e
3- A net hvi -ORrYaeAE kirase TibEprs ol uti on of the title conmpound of
prepar at i @n Ma2uléta® offifie pldstdglaham bthiays, lriclitiind RAIBtoRLY HWassaid astagdnids 3 DP-1
trifl ugropropykgmne hydrochloride (48 ng, 0.3 mml) followed by TEA
( 100 pL, 0.7, mmol nd the 20 resulting mxture was heated under
ni cr owave *i ﬁ“?ﬂ?”éﬁ%’f)%‘e?%k"féﬁ’e@rf RX%RE%‘Qg’éﬁR%/essel for 90 min. The
reacti on m ntzeenisigpichennitvmneceptore 6CRH COBEag ACRSgi ve a brown gum The
B%f/: du%:3 Oauna.m&s Mbéoiiﬁdb%ubfelp?&ﬂhdﬁﬁlusymcmg mt%mgg aph)é el gt gngbw th

; H . - 1 ng to : . 0.5, by
vol uw to ypi"_%%glat ﬂ'e {?'{%Fté'gagﬁ)a on(')shsﬁ%maagggﬁrg'gil)n (15 nmg, 389%.
1H NVRS( 400NPorepistrstrgiandingsyrtiase (AGPS) by t), 5.13 (2H, br s), 4.87
(1H, br s)y, IdbBes ¢fbhbspsdnositle@king@H, 25t), 3.88 (2H, dd), 3.54 (2H,
q), 2.91 (3HpaBlnhibtor22 (2H, m, 1.44 (91-1, s) ppm M (APCl) traz
391 [ M+Hr Preparation, 28: terf-Butyl
42- ani no- 6- (pgg'g‘;' BEGBY et hvl - ami no) - ovri ni di n-4-v11- azeti di n- 3-v11-
met hyl - car bdi&Re antag@Qists.

30

Accarding to the present invention, combination of the compounds of formula (1) with:

» Histamine H; receptor antagonists, in particular loratiding, desloratidine, fexofenadine and cetitizine,
e Histamine H; receptor antagonists,

o Histamine H; receptor antagonists,

35 » Leukotriene antagonists, including antagonists of LTB4, LTCs, LTDs and LTEs for example
Montelukast, andjor, '
. Phosphodiéstérase PDEA4 inhibitors
form a further embodiment of the invention.



WO 2007/ 072163PCT/ 1B2006/ 003668 36 The title conpound was$ prepared by
a method simlar to that described for preparation 26, using the

title co eparation 12 and cycl opropyl net hyI

yi el d. 1%9%9?%% CD300CD3) : 65.51 (1H, n), 5.08 ( (it 6;3"3%%/
4.87 (1H, br s), 4.79 (1H, s), 4.03 (2H, t), 3.87 (2H, dd), 3.08
(2H t), 2.90 (3H, s),. 1.43 (91-1, sy, Z. 02 (11-1, m, 0.42 (21-1,

, 0.19 f‘t?e domgaun&)sp omforr%ulyﬁ) I‘(aﬁf&le )abnﬂif % Irﬁé}gct {VM H:I |P Ee%faﬁgr%tthé?&y%gve a wide

f ert - But

(142- ani e qf hermoyticrplrgion @6 GesgivPhieh benPesryre 411 pesidl i MRCEING Bim
et hvl car beeneptos pleiUNDR iy€oldhd off dlemanimdise Acrording tm thisvievention dip digands 9y mgant to
met hod si RbdaIH, tRefidd Bhtadbfisis o bRt h@hvapde@Baisil Fdb the pRferrbGindghtidng & Heitiebted

COTRUBY, Bl Ry 17 s TR B e am e, 10 0%

(2H, br s), 4.36 (1H br t), 4.16 (2H t), 3.96 (2H ), 3.13 (21-1,

M), 2.92 [tBfefare, 2 )uthar Bgect of M5presy_1tanen§on 1BlalBs tq tha, cogpoymdenol faugn () or
(APCI) M ghaduRedtib} dddbptidieaains; adivaitord®ar datﬁﬁdsﬂt&lstth&eof for use as medicaments, more
0-12-amn ul:cla'l%l ih h%%?r%&m@@%?ﬁée@é& ordgﬂérénmc ok Y {viluctptﬁé'ﬁ.l Qbéﬂutogls\(r;%lved

net hvl - ca ?)

r r,
St i | dP°t HOBHREoGE PR BEEFY BYEn e T "@ﬁﬂféc’mw% S BRIRERR 7 WA
conpound Btk diseaseso Aisordersapnd cgldftlprw@ﬁ%@rﬁw [theraraye Cqmélﬁtwg of:
1, 2- di et hexymehhanpdessdseacti on sol vent, in 53%yi el d. 1H NWVR

( 400NHZ msékaicéﬁz{efge% (é%ddulc%Sngtargﬁ i&e%ysyngr)ome acgél- Géﬁragory é?gtre@syncﬁcn%s

Etlelszlt (?L t)s JProngpitiz,) chrenjc Em“‘tS’F'Sd hronjg ‘1"§‘ b P ‘3”)5W3°"§5’85 ﬁPJ“’cﬂ? °s'5’2é55t9“
(31-1,15s), ﬁnmfys%v( ymtls gt)roqmsrnusm e, )a"quzndwy eﬂwswaﬁm"afawﬂnms
31: tert-Butwdl rhinitis, non-allergic_rhinitis, perennial and seasonal rhiniis, nasal congestion, allergic
{142- am no- Qm(g{;: rRet hoxy- benzyl ami no) - pyri m di n-4-vri - azetidi n- 3-v1}-
met hvl - car bamate "WD 2007/,072163PCT/ 1B2006/. 003668 37 "t1:4 &L X

The titl e®cdHRRATE "RES NP EFH 8™ 0y a nethod sinmilar to that described
f or preparatskiodis26ss sushi aagertnbiigis eridpsesiags onpound of pr epar ation 12 and

3- met Xy » bepmKt &-luRonsisiché ¥ydtaRlalschadekid MWRafyiidyHz , - CD3COCD3) : 8

g ]2_(2) E %E L)dfse%eg % tlﬁ%ggro&%%%al (rg% ’sticﬁ az %ﬂa@%ﬁb@( b?g%{’dls%sg fbj&%‘% lefeatgé ar{d)cohhs

3.86 (211, M 76 (31-1, s), 2.90 (31 1, s), 1.44 (9H, s) ppm
10Pr epar ati @ancg2: tert- Butyl (1
- 12- ami nos, 6-k&LMala BMnvd: met hvl - am no) pvrimdin-4-vit-azetidin-3-vg-

et hv Izscar be}zypottensmn

¢ inflammatory pain and
+» ovefactive bladder conditions.

The compounds of formula (1) according to the present invention are particularly suitable for the treatment
30  of asthma, allergy, allergy-induced airway responses, allergic rhinitis, viral rhinitis, non-allergic rinis,
perennial and seascnal rhinitis, nasal congestion and allergic congestion.

A still further aspect of the present invention also reIates-to the use of the compounds of the invention for
the manufacture of a drug being a H. ligand. In particular, the present inventions concerns the use of the

35  compounds of formula (1), or pharmaceutically and/or veterinarily acceptable derivatives thereof, for the
manufacture of a drug for the treatment of Hs mediated diseases and/or conditions, in particular the
diseases and/or conditions listed above. ’

As a consequence, the present invention provides a particularly interesting method to treat a mammal,
40 including a human being, with an effective amount of a compound of formula (1), or a pharmaceutically



To a solution of the title conmpound of preparation 1 (30 ngy 0.10
mol ) in DVSO (150 pL) was added 15 cycl obutyl nmet hyl am ne hydrogen
chloride (127 iuﬁ mmol ) followed by DI PEA ( 300 pL, n'n})g

t he resul t‘fvﬂgf(’?ﬁ' %]lﬁ?e was heated to 120 Cin a sealed v%?g]éﬁzo Sl 6933
hours. The reaction m xture was concentrated in vacuo to give a gum
The residual gumwas purified by flash aol um chromat ography on
changi ng. FBIRTEEIMY oot {GBBtc=rr) DreIFEeH £1 P b S oses 2
gum (12 ngatiargy mtezeetmlmm feratbe vRgtmentpR ez mppiateg slissgses fF*F’""rﬁ’”d'tB”Sl@ a
( 2H, br SnaméaBifciidhbla Hamars)eingdin B&HiduthHhe si¥saset.abdor(c2dditibns Itsﬁe;! al3v@ Gorfdising
dd), 3.25 o (né"ﬂa% cﬁ% 3u5c§ Corbour@or thdin®Rtien, 1. 97 (H, M),
1.89 . g%%ﬁ%ﬁ%ms% m n ffe am n ﬁ)mou (91{11 |Sn) opm NG
(ESI) ?n/a 363 [ M+tH| t 25Preparat|on 33 tert- Butvl

(142- ami ndhegrompruadsoptbrinyenton mavhavethe siNaps et FEXArHMAe pRterh Bave qoRdes duAfign
et hvi - cablatenfteve a¥oalier Mhbe df activitp@retnicrd stable razasiercnd/ia safg feapmere.dalzyengr
net hod si gl Sbcd @ alehle HE6HG, bl oThQHf ol BA@ prafertREh@fine ddmbdidstohe fribitakte
conpound of preparation 12 and cycl opentyl met hyl am ne hydr ogen
chloride, in 16%yield. 30NVR (400M4z, CDaOD): 64.79 1 zh

(2H, tP, ZAhelyliqwing|exqmpes ilysirpty tbezg_repfrahsa') of cgn;g:gnd(sgﬁomg-ja ()zaca?zpi 11?_| ersp;esent
1.83 - 1. ¥deri@H, nm, 1.69 - 1.53 (4H, m, 1.46 (9H, s), 1.30 - 1.22
(2H, m ppm WO 2007/ 072163PCT/ | B2006/ 003668 38 M5 (APCl) niz 377
[Whi r Pr e%h@ﬁ%ﬂ?%&% résgnall]ige NMEE% %r%l\nje%vﬂ &Qa%gg%g'sl@xq%tﬁ){he%B&SQ@%&@LS

formula sh

5descri be@hapr@qtenﬁtpecﬁgpuﬁl F}Eht? @ e |gp.®1 'f‘ﬂ?é"tsd’ﬁb'?'"@ﬂ? fpﬁ'f‘éd%f erllcbfr%ﬁatramethylsuane
2- am ne- 4 uSnglicalehina phsrevitichs e dedfmaiioh iobmegor weake e Risingiedl (HgubEY, € (triplet), g
anal ysi s. (\onenBBRuitRYBnd-BREosH). Zrhe thassdREctra {miz) werd\refickied Wing eithier dRttrdtbray

471- (_2 am ncl)ongatlo{n\' EESB oPBhb épﬂ% ip%&éh?’eoéh%miéél %hQa’nSrP@BEr)]Furﬁ%BPWé’éﬂhcﬁca?égﬁse?b?

strong cation exchange resin,

20  inthe examples seclion, the following abbreviations are used:

DCM dichloromethane
DIPEA N-ethyl-N-isopropylpropan-2-amine
DMSO dimethyl sulphoxide -

IPA 2-propanol
NMP 1-methylpyrrolidin-2-one
8CX strong cation exchange

TEA triethylamine
THF tetrahydrofuran
TLC thin-layer chromatography

Examples

-

25 Preparation 1: fert-Butyl [1-{6-chloro-pyrimidin-4-y!

ES UL

Azetidin-3-yl-rethyl-carbamic acid ferf-buiyl ester (1.97 g, 11 mmol) in IPA (5 mL) was added dropwise to
a stirred solution of 4,8-dichloropyrimidine {1.49 g, 10 mmal) in IPA {20 mL) followed by dropwise addition
of TEA {2.11 mL, 15.1 mmoal} at ambient temperature under N, The resulting milky yellow solution was



6- Chl or o- Nd= (2- net hyl cycl opropyl ) pyri m di ne-2, 4- diam ne 199 36
4-Chl or 0- 6- (4-net hyl1-1, 4-di azepan-1- yl)pyrimdin-2-amne 242 37
6- Chl or o- N4- Sc cl o%)ropyl met hyppyri m di ne- 2, 4- di am ne 254
\> -, 13)\ -WO2HMREE Byt yl (3aR*, 7aS*)-5-(2-ami no-6-  PCT/IB2006/003668
chl oropyri m di n-4-yl ) oct ahydro- 1Hpyrrol o[ 312-c] pyri di ne- 1- car boxyl at e
354 39 -erg.N N4-Bicycl o[ 1. 1. 1] pent - 1- y5b- 6-
chl oropyrj m di ne- 2, 4-di am ne 211 40 Na a0, == ) \--%tert - But vl
1 (2 it 0ie810 B BFURAAR a0 & ) BpR e st ortviagpleiokd B aph s o
In i 1 tedryreButoydive [a:hlel(ogl-cﬂ.mThﬂ)Cﬂﬁie material was partitioned between DCM (70 mL) and water (30
chl or opyr infji dina-zduasly extadi®ialyd-aaatdddiith Doyl f7oedLy Teadomained egBiR8extract was
washed with safurated agueous sodium bicarbonate (30 mL), dried (MgSOy,), filtered and evaporated to
5 give a golden coloured oil. The crude oil was purified by fiash column chromatography on silica gel
eluting with DCM : MeOH (89 : 1 changing to 96 : 4 by volume) to yield the titte compound as a solid (1.93
g, 64%).
"H NMR (400MHz, CD;0D): & 8.25 {1H, d), 8.47 (1H, s), 4.9 (1H, br ), 4.31 (2H, 1), 4.21 (2H, m), 2.94
(3H, s}, 1.45 (8H, s) ppm.
10  MS (ESI) m/z 299 [M+H]"

Preparations 2 to 11

The following compounds of the general formula shown below were prepared by a method similar to that
described for preparation 1 using the appropriate staring material and 4,6-dichloropyrimidine. The
15  reactions were monitored by TLC analysis and were heated to reflux for 3 to 18 hours.

AN

g
Cl/l\/kNRR‘
No. |, NRR' Name . Yield LRMS
miz
2 J (3R)-1-(6-Chloropyrimidin-4-yl)-N,N- 66% 207
" N ?"“N\ dimethylpyrrolidin-3-amine
3 / {38)~1~{B-Chicropyrimidin-4-y1)-N,N- 81% 227
N N dimethylpyrrolidin-3-amine
a1y (3aR* 6aS%)-2-(B-Chloropyrimidin-4- | 77% 238
\I\N“" yl)-5-methyloctahydropyrrolo]3,4-
clpyrrole '
5 ID\ 1-(6-Chloropyrimidin-4-yl)-N,N- 55% 213
N— dimethylazetidin-3-amine '
/
6 N/\ 4-Chloro-6-(4-methyipiperazin-i- T7% 213
K/N\ yhpyrimidine
7 N {15,45)-2-(B-Chloropyrimidin-4-yl)-5- | 87% 225
ENj methyl-2,5-diazabicyclo[2.2.1]heptana
!




42 4-Chl or o- 6- (hexahydr opyrrol 0112-

al pyrazin-2(1H) -yl)pyrimdin-2-am ne 254 Preparation 43:
N4- (t ert - BaOvOWw/8216h| or opw m di ne- 2, 4-di am ne WO PCT/IB2006/003668
2007/ 072163PCT/ 1B2006/ 003668 39 4 N A sol ution of

2- am no-4, 6-di chl oropyri m di ne (400mg, 2.44mmol) and t-butyl am ne
(2.6ntL, 25.0mmol) in NW (im) was heated in a mcrowave at 150C for
60 m nutes. [Thee feac n_m xt|hkiERp&Berzdpvirolidingndd bet|wea®n gr (1pntl)
and ethyl acetatp ( NHt hd c%rg@ﬂ,t,.,gm,qm separategd, drijed and
reduced in vjacua Puri ficatijon flash col um chr gmat ogrjaphy on
silica gel € utip A th et hyl acetate pentane (30:7( chanding to
80: 20 by volune) ield the title conmpound as a cdlourl gss soli
(494ny, 10005. 1H NWR (400MH, CDCI3): 65.80 (1H s)|, 4.78 (2H b
1.42 (9H, s)ppnt MSXES! ) MN[HELT-BoEfiyrdldi3aNar at 1|ce%44 | 289

6- Chl or o- N4-(( 1- mpt hyll cyeMonr qRy IJg éﬂtfdﬂh% g-2,4-dianine NN
2-am no- 4, 6-di ch] oropyri m di rje % mml) was |added fto a
suspensi on of 1-]| nethyl cycl ogropyl am ne hydrochloride (1.0g, 9.3nmol)
and sodi um net hoxi (602ng, }9.30mml) in NWP (3ml).| The riesul ti np
' it 90C for] 16 hours and then cooljed to yoom

t enper at ur e. Fhe—reagt T o L% gﬁmﬁﬁm ggat eT{ g omt)| and
the resulting pre hate fil furthefr water

(20nmt) and dfied @ac S 1) dﬁ’?}'g"'fjﬂe?“yprf’?vﬁg’arg%rﬁ%nound as: a (col ourl pss
solid (280ng, 15p. 1H ‘NNR (400|sz CDCI3): 86.71 (4H, s),| 1.37(3K,
s), 0.83-0.79 (2H, m, 0.72-Q.65 (2H,_ nm ppm M (ES)) mz 199 [MH +

25 eN

20Pr eparati on 145| : Bengvi terf-Butyl [(38)-1-(6-chloropyrimidin-4- | 95% 313
(3R)-3:11terf - but | | gyreidpuatyohilica®aniate ar joxvi atle A
solution of fertt yl ¥38)-dyrrolidin-3-ylcarbamatg (10. Og, -
53. 7mmol ) ing DCM (40nm)) was tireated with TEA (14.9nil, 107npol) ang
cool ed to 00—BerzH—echlorof-orrate—{/-—6rl—S3—Frrph —was—aedded
dropwi se and the resul ting suspension was allowed to vvarm qr adual |y
to room t Bieparatio JerkButvi auning Grchlero-pyrimidingdeyl)azetidi Hrmethyl-carhamate

separated. The aqueous phase was e ctedJwith further DCM (2 x
50ml) and the conbined organic ext drfl ed (sodi um sul phate) and
concentrated in vacua to gl ve a pale yellfo® solid (14.6g, 85% 1I- 1

L\fleg( 4gg%tnm%§l c%lgro yiTl lfle (2 9,3?6?9 n}q_'wa gigﬁe %on%ﬁ fo nq)glrréct]' iﬂut 'of

1. 82m) 5 1a?&ad'f( @tdrmeg'yf- foAic 29iH fRAsbYtEestar ﬁtszﬂf 1 of 168 el oy abpokiteyEIOH 04 g1L)

Benzvl ( 3fiowad by TEA (5.6 md.x400 &mind) Mohwisenat robipatapiperiuee -The cavling svspertsien was
warmed to reflux (initially a clear solution was observed on warming) which resulted in the gradual
formation of a precipitate. The mixture was refluxed for a total of 2 hours. The mixture was allowed to
cool and diluted with water (200 mL) dropwise over 30 min and stirring continued for 45 min. The

10 resulting solid was filtered, washed with water (150 ml) and dried under suction to yield the fitle

compound as a white solid (42.74 g, 85%).
*H NMR (400MHz, CDCly): 8 5.66 (1H, s), 5.02 (1H, br 5), 4.86 (2H, br s), 4.20 (2H, 1), 4.04 (2H, m), 2.91
(3H, s), 1.47 (9H, s) ppm.

m xture was dil ut ed vmth vvater (100r) and the organi c phase
T

MS (APCH) m/z 314 [M+H]"

15
Preparation 13: 4-Chloro-6-[(3aR.,6aS)-5-methylhexahydropyrrolo[3.4-cipyrrol-2(1H)-ylpyrimidin-2-
amine

NE,
N oh

SeX



WO 2007/ 072163PCTf 1132006/ 003668 40 to the addition of nethyl iodide-
(4.26m, 59.3mmvol) and then allowed to warmgradually to room
tenperature. The reaction mxture was partitioned betwee

acetate (2%'8&&3 ?31 3 wat er (100mL). The aqueous phase m&@@%@%&?@@
and extracted with further ethyl acetate (100nl). The conbi ned

organi c extracts were washed with satur:ﬂt ed aqueous sodi um chloride

(100m), dried (nmagnesium sul ) duced. i

orange oi FA"“FHé%d’f" lorgpygmidine §of(\f%f5° #g Eonge {aas’ﬁrl"elé olf'tBn gj&)ﬁg %

treated wlisthpotaizdonymlaids-clpivae 658 suézwmew)@ absse@fe {19 mLyfpllewgdhy JEA §E
was | eft o 8i4 mel dBpwiss RUdnBRnitemmFatir® The readithy tsuspanstoh wes twaynbedi to défide
(3.0ntL, 4 rt%mglcka%ﬂm&{'ﬁ& &E&@M \Léﬂmﬂ@rdﬁh gésﬂﬂa'd% ke éré&uélci@rﬂﬁhtlon of a tan

t enperat u e reactjon o
acet at & ( EWFFE)Pre&H{{Ft%_EhEHn )tuﬁwﬁr)aﬂu %rp aaiataf % (?munF,l 1?19 m%rer\ma% al eg to cod],
and ext r aEtQdBhinkhwas addesep thetriiyre ﬂt&'é\eﬁ?‘ém(g?ﬂ’eGrFP')‘“""'FH‘éWE%'ﬁfBPrF@ﬂ to amb'e”t
organi ¢ expasine. es fesdifhyasidads mllbdmedslﬂtf llnafb:n'sedasa@ﬁmtmmldﬂﬁﬂ (Benmth Brgk drigd

(100nt), q‘qdep%m{o[{%@ﬁhé{mw pBRLE s §’ igged in vacuo to give the
4

title co {&ﬁ%)%%&h?%@ﬁgg ('gH

Co0 3 - 5 M dpthafe pB 458 gt %hm}
m, 3.184 (2HHd).s833 (@BL &Pppll-1, m), 2. 74 (3H, s), 1.98 (21-1, m, 1.43
(9H, s) pm®(APE rhE244) 258M+335 [ MkHr 15 Preparation 47 @ tert-Butyl
met hvi | 1 3R) - pyrrolidin-3-vll carbarrate 0)1._ A solution of the

car bamat e _of . 9 e

hydr ogenat-E82 : ] ,
tenperatu&&lw&h.@m& of 18 hours Further Pd/C 20 (500ng) was
added and the resulting m xture hydi®dgenated under the sane

conditions for a further 26 hours. §Tife ca&a&gst was filtered off and

the filtrate concentrated i n vacue:. | dcati on by chromat ogr aphy
(DCM MeOH: 0. 880 ammoni a (100: 0: 0 changjAfigyto 90:10:1 by vol ume) gave
the ti%¥l e conpounds as a e yellow o

al
1H NVR ( 46@!‘9\-&"”“@5@ rgc)eml b% (J(a_lR_ga%oda@%@éﬁ(pgﬁg?lcﬁ%{%]p@d:ge]1 faﬁ_cixylarﬁ (480
2.79 (1H, my) 2.02mw8l) [N3EOH <) MLPcoB4inipG PIPEA 1 59& Jik., 3189 gBncy) Was aﬁﬂed ajsolytipn of 2-
(11-1, M amho43- dcﬁl&npﬁ)nldﬁlﬁr(i??l‘vﬁg (1EShw)no|IﬂnZEt@QJ(9 [i-tedith Ebxeingahe thi :solution was
N43, 3- Di ”%EQ%(J 8 ll’éﬂM)@o S l'fflhﬂrs n?lli RQlhdivRe Eé%?eh an?-alMt'ea V¥l \HAtQ'(ﬂT lﬁb amd tﬂ@resultlng
FI NV\WM 30A ? e conpoun Q/vf“fz)n the fitle
prepar® i c?ﬁl'dG""’F olRges ‘(Yi “"ﬁl")‘ ‘V\?&Ee"t"?tgg’?té‘b@ anﬁ)gg%& (af%%ﬁ b’wf'gl op
and 3, 3- dicomepdoyd dpstvdiile SolidFP81e. 0347 1i, 2.6 mmovll and heated to 150 C
for 18 houpswr4camBEJIEE0 V@§§5€{iH s)Thﬁm-[e:a)CBo@ﬁHml)xs w:&aawa 3,07 e, iR

water (20 7P gg%rﬁ[é'e :%gsnﬁ Al 3 TR PR nt d Aqueous

sodium chiMy Raeh Zgs §G[H‘FH]ed (l\/g604) and concentr at ed in vacuo. The
residue was purified by 35flash col utm chronat ography on silica gel

el utingp mm&&r s 15 : 0.880 ammonia (90 : 10 : 1 by volune) to

yi el d the 4k thé& r% QUREBING Rfhe rﬂkﬁﬁ’on@ﬁ@%wn‘b@ﬁﬁl were Wapared by a method similar to that
2007/ 07216c%|3 /1 ?2%%%&003 gm g4gh§ 35"3 éhQ J\I%I?%? Q@dlc %Z%,ﬁélg&]%l-ﬁ-he

s), 5.56 (
s), 1.49 (fzqquﬁ)"ere0109‘5”9991’-1""-%3"%%%“" WSe [tg refiyfor 3 13["% Exanpl es
2to5 5 The follow ng conpounds vvereNﬁ;epared by a nethod simlar
to that described for exanple 1 usi ngj\he appropriate starting

material. N 1 HN----NR2R3
. CI/].\/l\NRR’



No. Preparation No. of Starting material; NIVIV Name Yield LRNI'S niz

2 3 NO% pi-me Me 6-[(35)-3-(D nmethyl am no) pyrrolidin-
1-yli- N ( 3wdrdionebisg! but yppyri m di n4-am ne 20% 292 3 4 faE&MB2MR/003668
N- (313-Di et hyl butyl) [(3aR*, 6aS1-5-
met hyl hexahydr opyrrol o] 3, 4-c] pyrrol 2(1 -yl ] pyrimdin-4-amne 24%
304 4 5 6-13-(Dinethyl ani no) azetidi n- 3% 1FN-
(3, 3-di mgthyl Dl.‘l[ yI )y pyrimdi n-@g-am ne 41% 278 N IT N { VBRMS
No. NRR’ Name Yield miz
15 0, o tert-Butyl [(3R)-~1-(2-amino-6- 100% 328
Y Z/ chloropyrimidin-4-
N ylpyrrolidin-3-
' yllmethylcarbamate
16 -Chloro-N"-(3,3- 99% 229
NH/\)\\ dimethylbutylpyrimidine-2,4-
diamine
17 J 8-Chloro-N-ethylpyrimidine- 73% 173
NH 2,4-diamine
18 F. NH B-Chiaro-N"-(3- 75% 253
\U\ fluorchenzyl)pyrimidine-2,4-
diamine
19 8-Chloro-N*-(2,2- 66% 213
. NH\/‘< dimethylpropyl)pyrimidine- '
2,4-diamine
Alternative _method for_ preparation 15 : fert-Butyl [{3R)-{1-(2-amino-6-chloropyrimidin-4-
iipyrrolidin-3-yvlimethylcarbamate
NH,
' l\i =N 0, o
5 AL T
A suspension of 2-amino-4,B-dichloropyrimidine (3.62g, 22.1mmol) and the amine of preparation 47
(5.40g, 27.0mmol) in ethanol (45ml) was treated with TEA (4.62ml, 33.1mmol) and the resulting mixture
heated at 80°C for 1 hour. The reaction was cooled to room temperature and partitioned between ethyl
acetate and water. The organic phase was separated and the aqueous extracted with further ethyl
10  acteate. The combined organic extracts were dried (magnesium sulphate) and the solvent removed in
' vacuo to give an orange oil. Trituration with di-isopropyl ether gave a pale yellow solid which was filtered
and dried in vacuo to give the title compound (7.0g, 87%). _ '
'H NMR (400MHz, DMSO): 5 5.77 (1H, s), 4.60 (1H, br m), 3.27 (4H, br m}, 2.70 (3H, s), 2.02 (2H, br
m), 1.38 (8H, s) ppm.
15 MS (ESI) m/iz 327 [M+H]"

Preparation 20: N-[(35)-1-Benzylpyrrolidin-3-yi]-N'-(3.3-dimethylbutylpyrimidine-4.6-diamine

e
Qg &




/I Me 57 ,"---1",1 N nme N (3, 3-Dnethylbutyl)-6-[(1S,4S)-5-

met hyl - 2, 5- di azabi cycI o[ 2. 2. 11hept 2- yl]pyrimdin-4-amne 3% 290
Exanpl e 6: WO 2007/072163 PCT/IB2006/003668
N- (3, 3-Di net hvi but vll - M 11351- pyrrolidin-3-vl bwim di ne-4. 6-di am ne
10 A sol ution of the conpound of prepﬁratlon 20(2.15 g, 6.1 mmol)
in EtOH (40 nL) and MeOH (20 nL) was cooled to O C and treated witn
pal I'adi unAhyidivoxi itetite2089pand dardpertion OG2.7rg)9.4 el A dintsthylbwianshanting (6.3 ml,

for ”tﬁt e (& ﬁ?a) ar%blﬁﬂmh )ss ﬁ['@ Mﬁﬁél)Q'dNM@ (10@hL)uwas hedteddo NEBCTH a sEBIed vessel for
reacti on Xt ur n I
|'||!i:lél éh t? Ii)e r{a%caon nﬁlxture as du wu‘tah \ntlate} %H@E[E%Eyéﬁaét Jv&tﬁ e{?\ﬂ a@é?g EGQ%SO

filtrate uo

SCX 15r esh): The eamblagd ﬁréﬁ“"d%'isd”ef?dﬁﬁ'@ﬂ wa%wwt(%x 1‘&90%) fofiyveq ﬁésaaﬁ%f? fucdls
conpouAds sasiutrchlofitiea@Piomi)adrien (MESTh). and \WDICRTORA 072463 POT /<G 8TG gRBE 81h
42 The bagifiyt eReHnB @R HRNiRy SMNEREHIIDY Riffation to A tRe BB Gopbiuhd hsehwiing powder
flash cw o fo?mattography on silica gel eluting with DCM : MeOH :
0.880 a Nl 0 chang,l ng to 80 : 20 :11 by volune) to yield
the titleM® #3%IMHwhi te powdery solid (1.2 g, 75%. .1H NWR
(400MHz, CD30D): 579(1H s), 54(1H s), 4.1 (1H, rr) 3.2(21-1
n)! 31& (b a i 1 -IT% i iarh
1.7 (114, m, 1.5 (2H m, 1.0 (9H, s) ppm ccurate mass: found
264. 2181, Cl1411264\15 requires 264.2183. EX le 7:

N-(3,3-Dinethvl butvl|-N -113R1- pyrrolidi ngd-vl bwimdi ne-4.6..diam ne
10The title conmpound was prepare si M| ar nmethod to that

descri bed for exanple 6, using the ound of preparation 21,
in 70%vyi el d. NVR (400MHz, CD30D): 87.9 (1H, s), 5.4 (1H, s), 4.1
(114, n), TBe Be Cahbpomyd waB plepdradhy anpsthc@ siprilgr toltiat degreribed fo pregaration 2qyjisinghertitle
(1H M, Zerdpolidddspriddaratidn 8] ifdbtdyied ., 1.5 (2H m, 1.0 (9H s) ppm M
(3P0 i bl W8 |

18
Preparation 22: fert-Butyl {1-[6-{cyclopropylmethyl-amino)-
carbamate
Sy
AL
vl 0, fLo )\\
|

To a 5 mL reacti-vial™ containing the title compound of prpparation 1 (100 mg, 0.33 mmoel} and
20  cyclopropylmethylamine (50 mg, 0.68 mmol) in DMSO (3 ml) was added TEA (94 pL, 0.68 mmol) and the
solution was heated at 140 °C for 18 hours. The reaction was aliowed to cool to ambient temperature,
loaded onto a 5g SCX column, eluted with MeOH (100 mL) foltowed by 2M ammonia in MeOH (100 mL).
Fractions containing product (as judged by TLC) were combined and evaporate to give a crude orange
oill. The crude product was purified by flash column chromatography on silica gel eluting with DCM :
25  MeOH (99 : 1 changing to 96 : 4 by volume) to yield the fitle compound as a colourless oil (75 mg, 67%).
"H NMR (400MHz, CDCla): & 8,43 (1H, s), 5.08 (1H, s), 4.79 (1H, br s), 4.20 (2H, 1), 4.01 (2H, m), 3.04
(2H, 1), 2.93 (3H, s), 1.48 (8H, 8), 1.05 (1H, m), 0.55 (2H, m}), 0.24 (2H, m) ppm.
MS (APCI) miz 334 [M+H]"

30 Preparation 23: terf-Buty| {1.]6-

carbamate



Exanpl e 8:

N- (3, 3-Di net hvl butvl)-ltf(SRl 1- met hyl pvrrolidi n-3-vfinvrimdine-4,6-
diam ne A suspension of the conpound of exanple 7 (38 144
mol ) in T‘F‘Pz(’@m@zm) cont ai ni ng aqueous formal dehyde (ﬁ”ﬁ?““ﬁ@mﬁ&l
mmol, 37%in water) and acetic acid (8.3 pL, 0.144 nmmol) was treated
with 20 sodiumtriacetoxyborohydride (3% ng, 0.173 mmol) and stirred
at anbient tenperature for 10 min. The reaction m xture was_applied
directly Toadokreshsyia' wntaipinggierdn compornd of figparaims! (109 W’QNB(%WEWB f&-
basi c corrmmmneiﬁylamnb&(mmammmal) inrDBED 3. mhves meldsd CTEAA(S IM-n@88 nweplpand the

concent r af Gllod WasHRGHS #54b BYSri1E hefs. Dihe Td-0%R waohilbWEY 16 1364 RdnbEnBYErIRe

ts Iol |48a: gel declo#_r:-[elnlba(%'ed n lvacug)gvl btal ﬁQt!g prou[act8a§93 &mmrﬁlgé gﬂ 'H’\B crLQi %%E'CQRAHQ

cat1 o
silicaSel a{ﬂr ?@v\ﬂﬁhwofwa'ﬂ 'évomafogae!a/@n aﬁﬁatgPﬁ efuting with DGMc H”aﬂ@ ﬁ%’g 1?%"&‘99 PP
vol une) gbwelutnkio fielt the titeaxmppasndlasediglet beibd doburedddidi4g md, 38%). 35% . 114
NVR (400 Mz pm@loR0ikz, 0%613)95(8% 1|H )57 .30 %H‘lm)lHOQ &M, m@7.82 (1l 8d7 (18, B), 5.00

(214, m, 1.7
(1H, m, &1%% f @41 zﬁl?%m %é(?‘ﬁ% ”ni“%%ﬁ Aﬁ%ﬂ 276
fm Hr Wﬁ@ﬂ’ﬁlmﬂ clau i 182006/ 003668 43 NH NN A sol ution of the
conpound of preparation 15 (120 ng, 0.38 mmol) |n NVP (2 rrL) was

E rggat gd WeteBarklidAEA: {e%%‘vphaR*J?aﬂ-*]- inguffs 3-n ! d .hl f a.a.gq ne
I 1. x 15 a seal ed vesse or 1
hours. Th 'ocmrﬁgé)Doﬁg%rﬁl?ﬁ?tg?p&gé'gg? eﬂiﬁﬁtvev’lth ethyl acetate (50 i)
and washed with 5 water (4 x 50 rrL) and saturgted aqueous sodi um

chloride (50 nL), dried (MySH) Jogdcent,
crude internediate tert-butyl ox car Bonyl't tected conpound. This
crude material was dissolved in DCM (2 treated with

trifluor O\?\ﬁ Qgélﬁloﬁgtﬁe t(tlg cmraouw pr@ﬁdrét'ﬁ@ ¢h @b mﬁrﬂjﬂ?%ol)tlﬁmﬂ% ) vfa@ Edd%d

li after concent rate

The'r 481 de GRS+ RBke Grihbc LT JB) S8R T AT U R B Ly & e
conpounds vesse! Fer #loadrsaftie ehciommisiute was isied mills walpr {hmb) e gAaelpr withi BFW'laGEtate
MeOH. The (4aatg) Thewddhic Bgactnas et (mseptandioackniratedviaaam. helregidueiviak digkolygd in

BI g.; B g ol wiB (’(\dﬂ'g ﬂmd%ﬁfég bé{ng%h@r\ol'rl'oﬁuﬁexgﬁﬁLc @115%[@191 SMih @G%temth@?giard(s

Dhe b c1 o B Enoia 56 1Y Y SoR e ¢ TEA Sy ok 6 Vel SR e Surk s
CD30D)20 84458@@179» s), 3.63 (1H, n), 3.55 (1H, m), 3.47 (1H m, 3.39
(1H, M, 34RER(bHEICDCE): 05.4( 2833 (1) m), 254 2.3(B1l &), 69p (1H2 biX), 491 4,69 (i) m),
1.88 (11- lmsh )5t 5%—1, (388 - 3.9 (511, Oy D24 7( %19&(214%)297(3?1 t{,%%& 2,60 (14, FHPes -

Vet ol on Bh Bk 1) b Qi g} %*ng L0 Che T R T

vl ovri m MSAESIPmz 48 BHHhe 20 A suspension of the conpound of
preparstion 15 (1.8g, 5.5mmol) in cyclopropyl net hanam ne (5. 4nd,

62. 3nmmol ) p?éaqraﬁ%aﬁ dertERngt (1-3 AR )12 m A RAL rBsl N hin B HERLA D DL RBEH3E
vessel at h,lfcgrrbam hours. The excess am ne was renoved I n vacuo
and the r Q[?'l%f'a%—pm%l oned between water (100nml) and DCM (100nt).

The aqueous phase was separat ed d e)&ract ed with further DCM
(100nt). The conbi ned 25 organic t ts re washed wth saturated
aqueous sodi um chl oride (100ml) and¥t Vﬁent renoved i n vacuo.
Purification by fl ash col um chr omat ography sili ca gel eI uti ng
with DCM : Meal 880 ammonia (98 % ;g ? g
by vol urre)T ogéglgnopw&th? gtledpq)%oupchg pquaréqnﬁ.éaﬁgtr@ 0.13 mmolYin DMSO (150p ) was added
t et t buioy| dsoyromotmey(i 50t o Eoma)dand drepesulting n@uﬁturéﬁ@ he##§40.120 °C in a spapd\N{Rel for

( gaONHZ g@%gﬂg %&%@Jnﬂﬂre ¥ cofleerittatdaliivaciB to gide £ frobd dund. ThEesidBil Qi was
5, T o o o o by Pt i

sol ution df" iFf@“ﬁ"'ﬂﬂtéﬂ%dpa‘t'@/“P'é'F'?)t?JXR'GJ/‘F?)% 5 EqpAg a}S‘l"Bt@c’f‘%d’Z@orrpound
'H NMR (400MHz, CD;OD):  4.83 (1H, ), 4.13 (2H, 1), 3.97 (2H, dd), 3.01 (2H, ), 2.93 (3H, §), 146 -

35  (9H, s), 0.94 (SH, s) ppm.

d in vacuo to give the




5Exanpl e Sa : -
I V44Cycl opr opvl net hvl | - 64( 3R) - 3- (net hvl ami no) nvrrol i di n4-vripvrimdin
e-2,4- diamne L-tartrate 3?1' N OH O NH A solution of the
conpound oVO2RYMAFE3 9 (10. 14g, 38.65mml) in nethanol (ZEAOBEIORRS8
treated with a solution of L(+) tartaric acid in (5.8g, 38.65mol) in
met hanol (50ml). The resulting suspensiggn was 10 stirred at room
tenperature for 30 minutes and the resulting solid filtered off and
dried i n WAGMA.MTPRE MBI d waa di ssol ved in the nininum vol ume of
boiling water (22ml) and then nethanol was added until a pernmanent
ppt was opgagiiem ( 282 Hn-Buthin ¢1-28fkHot6-IBshréyRM@R Sy Amidnasyhadzbiivesivil-methyl-
cool gradigaari l é!‘;[o roomtenperature and the solid filtered and dried
i n vacuo for 3 days and then gllowed to equilibrate at room
tenperature in air for a further 2 dagls to give the title conpounds
as a colourless solid (14.15g, 15/L%9@l\1H (400MHz, CD30D): 86.41
(1H, br s), 5.72(2K, Ix s), 4.81 (4H, S'D,\N 92 (2H, s), 3.58(2K, m,
3.40 (4H, m, 3.32 (2H, m, 3.03 (2H, m, 12.48 (3H, s), 2.18 (1H m,
rlﬂ 952% %H[ K/ﬁ% 501%819& ti(e]{kllfz cd?apflérQiogﬁeﬁzazdﬁar}q 52 0 H?,ba_a (rtd) i OMEP 60 S wadREkg
z . 0 QHE
pr epar ed Bﬁpt%f’ylﬁ‘ﬂ'f’%gg@‘r ﬁisilmé"ro”ta '(")d t% %raefu-ﬁﬂggqg&ra %eb"%gk%dqg@nglle ?\gﬁi%ﬁ? for
the titl e4&lnysoThelreastiommisyee s censenirated fragun do gis SRR gL e Thg gsiial gurl was
starting patierbydbsh donmo ciirdiritddeaphyl dilsilibiagad elfing vith DEM/EMePt: : 0.880\amtnonia {990 :
N~ | SQBUL g fndigils 1o 124 By LARIef@) Mol dfnbould as 2 qum (22 mg, 50%).
YUl pyrim di B6= Zuotiut, BBENSs £65' 0859 e 67 (1#1,'s), 4.48 (21, br &), 4.33 (1H, br &), 4.16 (2H, br),
3.95 (2H, dd), 3.72 (1H, m), 2.92 (3H, ), 1.46 (9H, s) 1.19 (6H, d) ppm.
MS (APCI) miz 337 [M+H]"

15  Preparation 27: tert-Butyl {1-[2-amino-6-(3.3.3-trifluoro-propylamino)-pyrimidin-4-yl]-azefidin-3-yl}-
methyl-carbamate

F W =N
ﬁ)\)\u\j\ni
|

X

To a solution of the title compound of preparation 12 (30 mg, 0.1 mmol) in E{OH (200 pL) was added

3,3,3 trifluoropropylamine hydrochloride (48 mg, 0.3 mmol) followed by TEA ( 100 pL, 0.7 mmol) and the
20 resulting mixture was heated under microwave irradiation to 130 °C in a sealed vessel for 90 min. The

reaction mixture was concentrated in vacuo to give a i:rown gum. The residual gum was purified by fiash

column chromatography eluting with DCM : MeOH : 880 ammonia (99 : 1 : 0.1 changingto 95: 5: 0.5, by

volume) to yield the title compound as a gum (15 mag, 38%).

'H NMR (400MHz, CD3COCD3); § 5,71 (1H, brt), 5.13 (2H, br s), 4.87 (1H, br s), 4.84 (1H, s), 4.04 (2H,
25 1), 3.88 (2H, dd), 3.54 (2H, q), 2.91 (3H, 8), 2.52 (2H, m), 1.44 (9H, s) ppm.

MS (APCI) m/z 391 [M+H]"

methyl-carbamate

N\j\ﬂ
30 V) '



N4- (2, 2-Di met hyl propyl)-6-[(3R)- 3-
(et hyl am no) pyrrolidin-1-ylipyrimdine-2,4-diam ne 34% 279 12 Et
N4- Et hy 1- 6WD(Z88y072L68 et hyl ani no) pyrrol i di n-1- PCT/IB2006/003668
yl ] pyri m dine-2, 4-di am ne 27% 237 WD 2007/ 072163PCT/ |1 B2006/ 003668 45
Exanpl es 13 to 15 The fol |l owi ng conpoungs were prepared by a net hod
simlar to that described for exanple 9, using the conmpound of
prepar at i dhe title cemrgundyess aysparesiviadneiiod pinias toshak Aesciigd fenpreraratipn 261 using iy title
NN / NH No cordpbundaprepaidtien 2 sniRbyRiorbmimkByikhine, in 48% yield.
N- Et hyl -6-1[(3R)-3-(rret hyl am no) pyrrolidin-1-Apyrimdin- 4-am ne 64%
222 14 y. .HNMR (40pMitiz; §BROEDaEE §. 4131, 3 SOREHRYIshABA G £k HF9 @) #.03 2H, 1),
yl I pyri m disneh; ayizne (3250226 @HL 5, 1.43 (9H, s), 1.02 (1H, m), 0.42 (2H, m), 0.19 (2H, m) ppm.

5  MS (APCI) miz 349 [M+H]"

Preparation_29: terf-Butyl {1-[2-amino-6-{3,3-dimethyl-butylamino)-

methyl-carbamate

)\\Au’uun f\

10
" The title compound was prepared by a method similar to that described for preparation 28, using the title
compound of preparation 12 and 3,3-dimethylbutan-{-amine, in 58% yield.

TH NMR (400MHz, CDCla): 3 5.0 (1H, brs), 4.67 (1H, s), 4.52 (2H, br s), 4.36 (1H br t), 4.16 (2H, f), 3.96
(2H, m), 3.13 (2H, m), 2.82 (3H, s), 1.50 — 1.45 (11H, m), 0.95 (SH, ) ppm.
15  MS (APCI) m/z 378 [M+H]"

Preparation_30: tert-Butyl {1-[2-amino-6-{3-fluoro-benzytamine)-pyrimidin-4-yi]-azetidin-3-yi}-
methyl-carbamate

B,
F Nj\j\ o
ol

20  The title compound was prepared by a method simitar to that described for preparation 26, using the title
compound of preparation 12 and 3-fluprcbenzylamine using 1,2-diethoxy-ethane as reaction solvent, in
53% yield.
'H NMR (400MHz, CDCla): 5 7.28 (1H, m), 7.08 (1H, d), 7.01(1H, br d), 6.95 (1H, br §), 5.15 (1H, br 1),
5.00 (1H, br s}, 4.80 (2H, br s}, 4.64 (1H, s), 4.41 (2H, br d}, 4.13 (2H, f), 3.96 (2H, dd), 2.90 (3H, &), 1.45
25  (SH, s) ppm.
MS (ESI) mfz 403 [M+H]

Preparation  31: terf-Butyl {1-[2-amino-6-{3-methoxy-benzylamino)-pyrimidin-4-yij-azetidin-3-yl}-
methyl-carbamate




vZ,,,,, N (Cyclopropylnmethyl)-6-[(3R)-3-

(et hyl am no) pyrrolidin-1-yllpyrimdin-4-amne 17% 248 5 Exanples 16
to 17 The follow ng conpounds were prepared by a nethod simlar to

t hat deschBéﬁ‘”f“S%lﬁgxanpl e 9 using the conpound of prepHratBRYR 9368 ng

the appropriate amne starting material. .NH No. re Nane Yield
LRIVIS mz 16 Et N-Ethyl-6-[(3S)-3-(netdyyl am no) pyrrolidin-1-

yl ] pyrimdin-4-am ne 28% 222 17 vy.,,. (3, 3-Di net hyl butyl) -6-R3S) - 3-
(et hyl am no) pyrrolidin-1-Apydm di n-4-4 ne 26% 278 10Exanpl e 18:

6- 113R1- 3- ( Di met hvl ani no) pyrr ollj_di P -N- (3. 3-di net hyl but vnhpvrimd
in-4-amine A solution of the ti Bonp f preparation 2 (120

mg, 0.53 mmol) In NWP (2 nmL) was treated withXDl PEA (276 pl. 1.59
mmol ) 3, 3-di net hyl but an- 1-am ne (213 pL, 1.59 nmol) and heated to 150
Cin a sealed vessel for 72 hours. The reaction m xture was cool ed
and purified directly by SCX resin, eluting-15 non-basic conpounds

wi t h MeOHTig e tditbolraisiae pepaigityadis:tiad tihila tdtha tesortied fof: preded@ibh 26Tbringliteditie
washi ngs Weto GQRGERtdiat Bnd SmbAGYSedNthifdlihitkh 9didby flash col um

chromat ogf aphy QRS bhSBBS! s $hd'hliN6.05 - 6.89 (21, m), 6.78 (1H, dd), 5.96 (1H, br ), 512

(2H, br 5), 5.00 — 4.70 (2H, m), 4.46 (2H, d), 4.01 (2H, ), 3.86 (2H, m), 3.76 (3H, s}, 2.90 (3H, s), 1.44
{9H, s) ppm.

10 Preparation 32: ferf-Butyl {1-[2-aming-6-

methyl-carbamate

To a solution of the title compotnd of preparation 1 (30 mg, 0.10 mmal) in DMSO (150 pL) was added
15 cyclobutylmethylamine hydrogen chloride (127 mg, 1 mmol) followed by DIPEA { 300 plL, 1.76 mmoi) and
the resulting mixture was heated fo 120 °C in a sealed vessel for 48 hours. The reaction mixture was
concentrated in vacuo to give a gum. The residual gum was purified by flash column chromatography on
silica gel eluting with DCM : MeOH : 0.880 ammonia (9980 : 10 : 1 changing to 190 : 10 1 by volume) to
yield the fitle compound as a gum {12 mg, 33%).
20  "HNMR (400MHz, CDsCOCD,): 6 5.52 (1H, m), 5.13 (2H, br s), 4.87 (1H, br s), 4.79 (1H, 8), 4.05 (2H, 1),
3.86 (2H, dd), 3.25 (2H, 1), 2.91 (3H, 8), 2.56 (1H, m), 2.05 - 1.87 (H, m), 1.89 - 1.80 (2H, m), 1.77 - 1.69
(2H, m), 1.44 (9H, s) ppm.
MS (ESI) miz 363 [M+H]"

25 Preparation 33: terf-Butyl {1-[2-amino-6-{tyclopentyImethy]-amino)-
methyl-carbamate

The title compound was prepared by a method similar to that described for preparation 28, using the title
compound of preparation 12 and cyclopentyimethylamine hydrogen chloride, in 16% yleld.

30 'HNMR (400MHz,'CD30D): § 4.79 {(1H, s), 4.15 (2H, 1), 4.00 (2H, dd), 3.10 (2H, d}, 2.93 (3H, é), 2.14
{1H, m), 1.83 - 1.75 (2H, m), 1.68 - 1.53 (4H, m), 1.46 {8H, &), 1.30 - 1.22 (2H, m) ppm.



WO 2007/ 072163PCT/ 1B2006/ 003668 46 with DCM MeOH :
0 : 0 changing to 40 :

(1H, s), 3.72 (1H, 3.61 (1H, m, 3.37 (1H m, 3.24 (
3.17 (1H, n), 2.89 (1H, n), 2.32 (61-1, s), 2.25 (1H, m,
m, 1.52 (2H, m), 0.98 (9H s) 5PPIn. M§ (APCL) mz 292 | M -fl-

Exanpl es I’Jw%(ﬁlfbl

preparation 2. No.

0. 880 ammoni a (1:

10 : 1, by volunme) to yield the title conpound
as a gum (W@ 20816y - 1H NMR (400MHz, CD30D): 5 7.92 (le%%%mﬁ’)&@
1.87 (1H,

)%ﬁz\’i?ml@*ﬁ]o' | owi ng conpounds were prepared by a nethod
simlar to that" described for exanple 18 using the title conpound of
Nane Yield LRMS mz 19 v,-.--4,

N- ( Cycl opFPrepyrhtins B4 194264 ( 3R) - 3- (di net hyl ami no) pyrrol i di n-1-

yfj pyri m dhdtolibwngtondobitimb2geRelal\fdriula shown below were prepared by a method similar to that

6- 1( 3R}- Baésgzb@g%o%ﬂem@m R¥hg Mb bishrdpricks Yrbihe Dl SO AE-RoH kB rHidiredReactions
PARYGIFESY r ol i di n- 1-y11- N-et hyl pyri mi di n-4- amine

am ne 60%
6- 1( 3R) - 3EBIMEL
55%

N7 N

|
CI/I\/I\NRR‘

No.

NRR’

Name

LRMS
miz

34

7""3,—*«'/\_\5 |

terf-Butyl 4-(2-amino-6-
chloropyrimidin-4-yl)-1,4-diazepane-1-
carboxylate

328

35

6-Chloro-N"-(2-
methyleyclopropyl) pyrimidine-2 ,4-
diamine

199

]

4-Chloro-8-(4-methyl-1,4-diazepan-1-
y)pyrimidin-2-amine

242

7

6-Chlara-N*
{cyclopropylmethyl)pyrimidine-2 4-
diamine

254

38

tert-Butyl {3aR* 7aS*)-5-(2-amino-6-
chloropyrimidin-4-yl)octahydro-1H-
pyrrolo[3,2-c]pyridine-1-carboxylate

354

39

*Bicyclo[1.1.1]pent-1-yl-6-
chloropyrimidine-2,4-diamine

211

40

tert-Butyl [1-(2-amino-6-
chloropyrimidin-4-yl)piperidin-4-
yllcarbamate

328

41

tert-Butyl [1-(2-amino-8-

chloropyrimidin-4-yl)-3-methylazetidin-
‘| 3-ylimethylcarbamate

328

42

4-Chloro-6-(hexahydropyrrolof12-
alpyrazin-2{1H)-yl)pyrimidin-2-amine

254

rimidine-2,4-diamine




236 22 \6......... 6-[ (3R) - 3- (D net hyl am no) pyrrolidin-1-yri-N(2,2-
di et hyl propyl ) pyri m di n-4-am ne 41% 278

Exanpl e23: NA- 13, 3- Di net hvl but v11- 6-1(4aR*, 7aRl - oct ahvdr 0- 84 pwr ol 013.
4-1f tvri di WOSOVKNTHEYr i ni di ne- 2, 4-di amine  15The tit| e RSHEB 6 ¥ps
preparation 24 (45 ng, 0.11 mml) was dissolved in trifluoroacetic
acid (2 nL) and stirred at ambient tenmpgrature for 1 hour after which
time the reaction mxture was concentrated in vacuo. The residue was
purified directly by SCX resin, elutin ).non basi ¢ conpounds wi th MeOH
and the basic conpounds with 1 N am%nwn MeOH taking 4 nL
fractions to yield the title conpound as a solid (25 ng, 71%. 201H
NVR (400 sz]utﬁﬁ)%ﬂﬂ}:mmé&d: B-dbRero@rir@iding @b)mgrR.44rBudd2:nd Bbubylan(r21(2.6ml, B§.0mmol) in

2.97- 2. 8ﬁ Hmii wasmeatea inOBmicrdwavé a( 15bd for ﬁa mm@teﬁ&he reactlgﬁ m&iu’é wmpaﬂiﬁong@

E 317]2_ ( g)l beijE nimk}gr %@3 nd n?@ ?&%F}f?\ﬂi‘?—{the %r’g%% phase se EJI'EQE% dned amredugédgn vacuo,
2007/ 0?218%?’1_32 B /@@@B@gomqto%yrﬁp Slliegggel eluting with ethyl acetate;pentane (30:70

N4- | sopr ophafigifirte $0I20RY valerk®) lo- yixi tedtiliel coppBlrd py & cdljudess solid {484man €00%).The
title corrnp,um@miaé,g@grmogm@ , %8 BRGsSh .83 fAls) fgn. t hat descri bed for
exanpl e 2@ ?'g%r&f?{ﬁ%%mn 524 by reaction of the conpound of
preparati R I'sopropyl am ne and subsequent deprotection, in
28% vyi el d. 1H NIVR (400M—Iz Cl: 40D) 84 77 (11 I, s), 3.86 - 3.74 (1H,

IT) 3181 PRp&4 i - ) piy | opipid e G iaPhirtes | (1H IT) 2.40
2,26 (11-1, m), 1.81 -1.72 (2H m, 1.3:0-'157(1n) 1.54 - 1.41
(1H, m, 1.18 (6H, d) ppm 10 M5 (ESI 277 | mtHr Exanpl es 25 t o033
The foll owi ng compounds were prepar nmet hod simlar to that

descri bgdz fa%o-%fambr@pﬁr%ndﬁ@d (WSEEaf @irhr%‘; Z\ﬁaSPYaJdg@CEd og C&Lsptemn of1i 1-
conpoun I[2 CY_\A @8 e.am a S
depr ot ect P‘S‘rq‘ﬁ°ye'§)'jr‘i"f{ m}nﬁ fydr% o% d. aQD%TnoB an9 sodiurm rnet oxXi ed(ﬁézmg, Sgd“lmmo) in
NMP (3ml). The resulting mixture was heated at 90°G for 16 hours and then cooled to room temperature.
15  The reaction mixture was diluted with water {20m!) and the resulling precipitate filtered off, washed with
further water (20ml) and dried in vacuo to give the fitle compound as'a colourless selid (280mg, 15%).
'H NMR (400MHz, CDCl,): §6.71 (1H, s), 1.37 (3H s), 0.83-0.78 (2H, m), 0.72-0.65 (2H, m) ppm.
MS (ESI) m/z 199 [M+H]

20 Preparation 45 : Benzyl (3R}-3-[{ferf-butoxycarbonylaminolpyrrolidine-1-carboxylate

0
0,
oAk
A solution of fert-Butyl (38)-pyrrolidin-3-ylcarbamate (10,0g, 53.7mmol) in DCM {40ml) was treated with
TEA {14.9mi, 107mmol) and cooled fo 0°C, Benzy! chloroformate (7.6ml, 53,7mmol) was added dropwise
and the resulting suspension was allowed to warm gradually to room temperature over a perlod of 18
25  hours. The reaction mixture was diluted with water (100ml} and the organic phase separated. The
aqueous phase was extracted with further DCM (2 x 50ml) and the combined organ!c extracts dried
{sodium sulphate) and concentrated in vacuo to give a pale yellow solid (14.6g, 85%)
'H NMR (400MHz, CDCly): § 7.39-7.29 (5H, m), 5.13 (2H, s), 4.58 (1H, m), 4.19 (1H, m), 3.66 (1H, m),
349 (1H, m), 3.25 (1H, m), 2.14 (1H, m), 1.82 (1H, m), 1.44 (8H, s) ppm.
30 MS (ES)) miz 321 [M+H]

Preparation 46 : Benzyl (3R}-3-[{terf-butoxycarbonyliamino]pyrrolidine-1-carboxylate
o} Q
oo
\

A solution of the carbamate of preparation 45 (14.6g, 45.6mmol) in THF (85ml) was cooled to 0°C and
35  treated with potassium ferf-butoxide (4.38g, 59.27mmol). The reaction was left to stir for 30 minutes prior



Nane Yield LRVS mz 25 Me
Nt Met hyl- 6-[ (4aRt 7aR*) - oct ahydr o- 6H- pyrr ol 0[3 4-

bl pyri di n-6- yl(lﬁ%rlmdl ne- 2, 4-di am ne 36% 249 26 Et
N4- Et hy1- 6¥P2ABO 73481 - oct ehydr o- 6H- pyrr ol of 3, 4- PCT/IB2006/003668

b] pyri di n-6- yllpyrlmdlne 2,4-di am ne 11% 263 27 ,i,....
Nt | sobut y1- 64(4aR* 7aRl - oct ahydro 6H- pymol 0[3 4-
[tyridin-6- r|md|ne24d|a

o oA

Nt ( Cycl opT'°o cﬁﬁf eguyl[ Pﬂ%ﬁ?ﬁ“fg& %8 8o gﬁ]gqﬂl fhens ﬁ_owéd o warm gradually to room
pyrr ol of 3tempérhtorer Theirqactn i >§ttpfwasmﬁ@iméd ipetwie ethitragetated 0% god wajer (100mi). The
A aqueajsNhés%w%%&hﬁfa@d@ﬁ&bﬂrﬁ&éﬂﬁﬁ’?urfﬁmr @retR 1yiimD.-thktcombined organic

pyrr ol of 35,@23%19%&5 wggh@%g.tryé %Ye{g*aqﬂj algrn éhl&i ﬁ{% a1, ArfedopAitneskih sulphate) and

Nd- (2, 2-Di \
Dyr 1 of 6] 3HUH] ByPRAIEE PR AR e 2 %S%vegrw (i, coded to 0 and trctcd

with potassium teﬂ-butoxme (3.00g, 40.6mmol). The reaction was Ieft to stir-for 30 minutes prior to the
addition of methyl iodide (3.0ml, 41.7mmol) and then allowed to warm gradually to room temperature. The
reaction mixture was partitioned between ethyl acetate (200ml) and water (100ml). The agueous phase
was separated and extracted with further ethyl acetate (100mi). The combined organic extracts were

10  washed with safurated aqueous sodium chloride (100ml), dried (magnesium sulphate) and reduced in
vacuo to give the fitle compound as an orange oit {15.3g, 100%). -
H NMR (400MHz, CDCl,): & 7.35-7.26 (5H, m), 5.11 {2H, s), 4.70 (1H, m), 3.58 (2H, m), 3.34 (1H, m),
3.29 (1H, m), 2.74 (3H, s}, 1.98 (2H, m), 1.43 (9H, s) ppm.

. MS (ESI) m/z 335 [M+H]"
15 ' '
Preparation 47 : terf-Butyl methvi[(3R)-pyrrolidin-3-yllcarbamate

Q
Q

A solution of the carbamate of preparation 46 (15.58q, 46.8mmol) in ethanal (150ml) was hydrogenated in

the presence of 5%Pd/C (1g) at 50psi at room temperature for a petiod of 18 hours. Further Pd/C
20 (500mgq) was added and the resulting mixture hydrogenated under the same conditions for a further 26

hours. The catalyst was filtered off and the filtrate concentrated in vacuo. Purification by chromatography

{DCM:MeOH:0.880 ammonia (100:0:0 changing to 90:10:1 by volume) gave the title compounds as a

pale yellow oil (5.85g, 62%).

H NMR {400MHz, CDCl3): & 4.56 (1H, m), 3.06 (2H, m), 2.87 (1H, m), 2,79 (1H, m), 2.78 (3H, s), 2.54
25  (1H, 8), 1.95 (1H, m), 1.73 (1H, m), 1.43 (8H, s) ppm.

MS (ESI) miz 201 (M+H]"

Example 1: N-(3.3-Dimethylbuty))-8-{4-methylpiperazin-1-yhpyrimidin-4-amine

/"\\N

7{\”‘0

30 A solution of the title compound (110 mg, 0.52 mmol) of preparation € in NMP (2 mL) was treated with
DIPEA (135 L, 0.78 mmol) and 3,3-dimethyibutan-1-amine (347 pL, 2.6 mmol} and heated to 150 °C for
18 hours in a sealed vessel. The reaction mixture was cooled to ambient temperature and partitioned
between ethyl acetate (20 mL) and water (20 mL). The organic fraction was washed with saturated
aqueous sodium chloride (20 mL) dried (MgSQy,) and concentrated in vacuo. The residue was purified by

35  flash column chromatography on silica gel eluting with DCM ; MeOH : 0.880 ammonia (80 : 10 : 1 by
volume) to yield the title compound as a gum (57mg, 40%).



305 31 A, N4-Cydopropyl-6-1(4aR*, 7aRl - oct ahydro- 6H
pyrrol o[ 3, 4-b] pyridi n-6-yl | pyri m di ne-24-di am ne 19% 275 32 L.
N4-Cyc|obut&1-6§%é4aﬁﬁ,7aRl-octahydro-GFL
pyrrol o] 3, Wt EP'H 188 n-. 6-yl | pyri m di ne-2, 4-di am ne 4398 L E2000{p3668
2007/ 072163PCT/ |1 B2006/ 003668 48 33 cray
N4- (Cycl opentyl met hyl ) - 6-{(4aR*, 7aRl - oc44ahydr o- 6H

a A . - T T 0
gﬁr rolol 3*H4NI\?IL %(r)l{ngzl %D;,GO :15] P&XJ(%T sflspsg (1%1’, ?) g."ma(TH,nn%, %%3/?231:1?) 2.9( &ﬂ:p nln)?z.so
64( 3ar e. 668; - 1#9NEH, Iy loteg xahs)gbpropvr r ol 013. 4-clpvrrol - 2(1H) -v11- N4- ProP
viOvrim dM@‘%ﬁDC‘b‘n@iﬁﬂuﬁﬁg“ 5To a solution of the title conpound of
preparation 13 (20 ng, 0.08 nmol) in DVBO (75 pL) was added
propylanigﬁmkﬁézggﬁ 1 nmmol ) and the m xture was heated to 120 Cin a

seal ed vessel Tor 48 hours. The reaction mxture was concentrated in
vacuo Bo Ghefellowing esopaungs were Prrearp@ Ry aimathod imiaiia dhapipseibphigr omi'e 4 Lpng the
col um chasmstiagstaptaymatenalsi | i ca gel eluting with DCM: MeOH : 0. 880
amoni a (990 : 10: 1 changing to 90 :105,1, by volume) to yield the
title conpound as a gum (10 ny;: 45%./%2’[&4NI\/R (400MHz, CD300CD3): 5

5.28 (111, br t), 4.97 (3H ), 3.5W(2IL™mh), 3.20 (411, n), 2.83
(H m, 2.51 (211, m), 2.41 (211,%2.22 (31-1, s) 1.56 (2H, m,
0,62 (3 1) pon 5 (6Si) iz 2rkiad Bl gs So 1o s e
dgscri bedgél_ﬁ?"gr reRaralion LNB R si ng [MEE®15conpound of ;or oeliOFt‘#"thdiL gﬁmiﬁ and
the appr ¢pri|d%ofam ne starting jmaterial. No. R Nane miz
Starting
material:
2 |3 N\j [ 61(35)-3-(Dimethylaminoypyrrolidin- | 20% | 292
1-y1}-N-(3,3-dimethylbutylpyrimidin-
~Me A-amine
Me
3 {4 N-(3,3-Dimethylbutyl)-&- 24% | 304
QN*ME-. [(3aR* 625*)-5-
methylhexahydropyrrolo[3.4-clpyrrol-
2(1H)-yllpyrimidin-4-amine
4 |5 "EL 8-}3-(Dimethylaminc)azetidin-1-yl-N- | 41% | 278
n-Me (3,3-dimethylbutyl)pyrimidin-4-amine
Me’ ’
5 |7 N7 N-(3,3-Dimethylbutyl}-8-[(18,45)-5- 3% 290
@N\Me methyl-2,5-diazabicyclof2.2.1jhept-2-
yijpyrimidin-4-amine

10
A solution of the compound of preparation 20 (2.15 g, 6.1 mmol} in EtOH (40 mlL) and MeOH (20 mL) was

" cooled to 0 °C and treated with palladium hydroxide (20% on carbon 100 mg) followed by ammonium
formate (5.8 g, 91 mmol) and heated to reflux for 2 hours. The reaction mixture was cooled to ambient
temperature filtered and the filirate concentrated in vacuo. The residue was purified directly by SCX

15  resin, eluting non-basie compounds with MeOH and the basic compounds with 1N ammania in MeOH.



Yield LRVS mz 35 Me N4- Met hyl-6-[(3aR*, 6aSl1-5-
met hyl hexahydr opyrrol o[ 3, 4-c] pyrrol -2(1H) - yl]pyrimdine-2, 4-di am ne

30% 249 36WR20KATR6RY 1- 6- [ (3aR*, 6a81- 5- PCT/IB2006/003668
met hyl hexahydr opyrrol or 3, 4-c] pyrrol -2(1H) - yl]pyrimdi ne-2, 4-di am ne
62% 263 37 \r-...". MN4-1|sobutyl-6-[(3aR"SaS1-5-

met hyl hexahydropyrrol o[ 3,4-c]pyrrol -2(1H)- yl]pyrimdine-2, 4-di am ne
52% 291 38Bheyhasic NdshinGy ebre penogrhtadirivgdup agl fufiBelRy ﬂ%sbl)lmtf)chromatography on sflica
ggg/hxzflggeé D¥I0Eng MR HeMO hidor ﬁbﬂ%frrfnibhla A Jd*)crch%glngﬁagmé@ gggé fohﬁwd}ltc@mdﬁ@
0289 39 .. . . . ropy a a -
met hy| hexghyd"poundrarsglwgt%po%c s F{ " 46% 305
H NMR (400MHz, CDs0D): 679 s).54(1 s), 4.1 (1H, m), 3.2 (2H m), 3.1 (1H, m), 3.0 (1H, m),
5 29 (1H, m), 2.7 (1H, m), 2.1 (1H, m), 1.7 (1H, m}, 1.5 (2H, m), 1.0 (¢H, s) ppm.

Accurate mass: found 264.2181, Cq4HzsNs requires 264.2183.

Example 7: N-(3.3-Dimethylbutyi

10 The fitle compound was prepared by a similar method fo that described for example 6, using the title
compound of preparation 21, in 70% yield.
*H NMR (400MHz, CDsODY): § 7.9 (1H, 8), 5.4 (1H, s), 4.1 (1H, m), 3.2 (2H m), 3.1 (1H, m), 3.0 (1H, m),
2.9 (1H, m), 27 (1H, m), 2.1 (1H, m), 1.7 {1H, m), 1.5 (2H, m), 1.0 (9H, s) ppm.
MS (APCI) m/z 264 [M+H]"

15

A suspension of the compound of example 7 {38 mg, 0.144 mmol} in THF (1.5 mL) containing aqueous

formaldehyde (11 pL, 0,144 mmol, 37% in water) and acetic acid (8.3 L., 0.144 mmol) was treated with
20  sadium triacetoxyborohydride (37 mg, 0.173 mmo!) and stirred at ambient temperature for 10 min. The

reaction mixture was applied directly to SCX resin, eluting non-basic compounds with MeOH and the

basic compounds with 1N ammonia in MeOH. The basic washings were concentrated in vacuo and

purified by flash column chromatography on silica ge! eluting with DCM ; MeOH : 0.880 ammonia(1:0: 0

changing to 40 : 10 : 1, by volume) further purification on reverse phase silica eiuting with water :
25  acetonitrile (1 : 0 changing to 19 : 1 by volume)} gave the tifle compound as a white solid (14 mg, 35%).

"H NMR (400MHz, CD;0D): 5 7.9 (1H, s), 5.4 1H, 8), 4.2 (1H, m), 3.2 (2H, m), 2.8 (1H, m), 2.8 (1H, m),

2.5 (2H, m), 2.4 (4H, m}, 1.7 (1H, m}, 1.6 (2H, m) 1.1 (SH, s) ppm.

MS (APCI) m/z 278 [M+H]", 276 [M-HJ

30 : i idi rimidine-2.4-diamine



WD 2007/ 072163PCT/ 1 B20061003668 49  yl]pyrimdine-2,4-diamne 40
----<-7"*, N4-(3,3-D net hyI butyl)-6-[(3aR*, 6a61- 5-

nmet hyl hex | o[ 3, 4-c]pyrrol -2(1H)- yllpyrimding- - di am ne
48% 319 41 }ﬂ '?7?‘%51.6?. ot T NA-(3-Met hyl buty1) - 6- [(ggqﬁl,ﬂég@f&g‘ﬁy
met hyl hexahydr opyrr ol of 3 4- c] pyrrol -2(1H) - Apyrim di ne-2, 4-di am ne'
54% 305 42 MN4-Cycl opropyl -1(3aR*, 6a431- 5-

met hyl hexahydropyrrol o[ 3, 4- c] pyrrol-2(14- 1)-

yl ] pyri m di ne-2, 4-di amne 27% 275 43 A,,[,

N4- Cycl obut y1-6-[ (3aRt 6aS*) - 5- N/\

met hyl hexahydr opyrrol o[ 3, 4-c] pyrro Ztl( lH) I ] pyri m di ne-2, 4-di am ne
48% 289 Exanpl e 44:

Cycl opropyl nmet hv146- ( 3- met hvi am no- azet | d| vl
1- ami ne NN SPRRR of V‘Rllfgmwu%f’f&“?paﬁt'%fwt( g 3 é Mﬂgﬁ% r%f'""g\”%s fIpied B
22 (70 nygpPIFEAZ1S1 mholl. ) minel) DENtcgEopropyimstizyiamine 28t 1bhd1. 16 muhol) and heated to 150 °C in a
sealed vessel for 18 hours. The reaction mixture was diluted with ethyl acetate (50 mL) and washed with
5  water (4 x 50 mL) and saturated aqueous sodium chloride (50 mL), dried (MgSO.) and concentrated in
vacuo to give the crude intermediate tert-bu;cyloxycarbonyl-protected compound. This crude material was
dissolved in DCM (2 mL), treated with triflucroacetic acid (2 mL) and stirred at ambient temperature for 3
h after which time the reaction mixture was concentrated /n vacuo. The residue was purified directly by
SCX resin, eluting non-basic compounds with MeOH and the baslic compounds with 2 N ammonia in
10 Mebl—i. The basic washings werg concentrated in vactio and purified by flash column chromatography on
silica gel eluting with DCM : MeOH : 0.880 ammonia (1:0: 0 changingto 170:30: 3, by volume) to yield
the title compound as a white foam (16 mg, 17%).
"H NMR (400MHz, CDs0D): & 4.89 (1H, s), 3.63 (1H, m), 3.55 (1H, m), 3.47 (1H, m), 3.39 (1H, m), 3.23
(1H, m), 3.05 (2H, d), 2.42 (3H, 8), 2.21 (1H, m), 1.88 (1H, m), 1.06 (1H, m), 0.52 (2H, q), 0.23 (2H, g)
15 ppm.
MS (APCH miz 248 M+H]"

AMernative method for example 9: N'-{Cyclopro

yilpyrimidine-2.4-diaming
NH,
“1)*"
H
20 4

A suspension of the compound of preparation 15 (1.8g, 5.5mmol} in cyclopropylmethanamine (5.4ml,
62.3mmol) and TEA (1.53ml, 11mmol) was heated in a sealed pressure vessel at 120°C for 24 hours.
The excess amine was removed in vacuo and the residue parfitioned between water (100m!) and DCM
(100mi). The aqueous phase was separated and extracted with further DCM (100m). The combined
25  organic extracts were washed with saturated aqueous sodium chloride (100ml) and the solvent removed
in vacuo. Purification by flash column chromatography on silica gel eluting with DCM : MeOH : 0.880
ammonia (98 : 2 : 0 changing to 95 : 5 : 0.2, by volume) gave the to give the intermediate ferf-
butyloxycarbonyl-protected compound (1.55g, 77%).
TH NMR (400MHz, CD,0D): 8 4.88 (1H, s), 4.71 (1H, m), 3.64 (2H, m), 3.32 (2H, m), 3.07 (2H, d), 2.80
30 (3H, 8), 2.13 (2H, m), 1.46 (9H, s), 1.05 (1H, m), 0.52 (2H, m), 0.23 (2H, m} ppm.
MS (APCI) m/z 363 [M+H]"
A solution of the intermediate fert-butyloxycarbonyl-protected compound (6.18g, 16.6mrmol) in methanol
{15mi) was treated with 4M HClin 1,4-dioxan (42ml, 168mmel) and the resulﬁng solution was left to stir at
room temperature (exotherm pbserved on addition of the HCI) for 18 hours. The solvent was removed in



tri-fl uoroacetic acid (0.5 nL) and stirred at anbient tenperature for
2 hours after which time the reaction 5 m xture was concentrated in
vacuo. The reS|due mas purified directly by SCX resin, el uti

non- basi ¢ WOBY(HHE wi t h MeOH and the basic conpounds wh 1;{1320(%!003668
ammonia in MeOH taking 20 niL fractions to yield the title conpound

(45 ng, 929%. NVR (400MHz, CDCI3): 8&412 (1H, s), 5.06 (1H, s),

4.89 (111, br s), 4.20 (211, 71 (3H,

(31-1, s) vacyo g thefesiue Fﬁ“‘“"fe?dégz"‘ieflqs “‘m‘tﬁ“ag;f’”ﬁ)z“iggcw“%ﬂé?nT@i‘? e°“E|P%15P‘°'
mass: fouwes &Pdrated @8] cOracR GG furtiker FCMe@00B4 They sambingk sigptie exfrsets were dried
(13- Fl uor o¢sb@umh Miphatd)end Bie BaNhtbradvedia vaATEh gilé Apale yelow qiy4.00gi edten- 4- v11- am
ine 0 (1/4"71/4113 A solution of the t|tIe conmpound of preparation
23 (42 ngy_ 0.11 nnDI) : S
trifludrobample g2 4 (M-Evgonronyimetivi:6loa S
2 hours afliemimekfartiptet j ne t he reactlon m xture was concentrated in
vacuo. The residual oil was purlfl t by flash col um chronmat ography
on silica gel eluting with 0 8 Omannonla (1: 0: 0
changing to 182: 15 : 3, by % §'title conpound as a
solid (29 ng, 94%. 111 (406*|vP|z Dela): B 8.17
(11-1, s), 7.29 (11-1, , 7.09 (111 7.02 (1H, d), 6.97 (1H, m,
5.07 (11- A,soidéd)of th® c@r?po(lrﬂd]ol exapleD)(10. %4@(63&1#1&) inGethadol 3301 ks, trefeq with a

2083/ gg;ﬁ.é@%@r %’ %%08@%8%%&18(%%]% @Pﬂl'aeﬂ{%& (m %M&i&tm S|y§9enqs-|on was
compodhds SUEH e FEEPERL 7 2 THRESHS B AP S0 Tiioh FRLPY BAR e e

exanpl e 4wagdissopeceidheamingnimziump pf pailig tieish (28m) pthem metenetwest added until a
preparati pé}ma,new ApfwaY obagRdqIZint e AdELINVG saspensidnlvae glient totepiroedeatly foonom
RARI NAI Lt 3,0, aWhé\@ohd frR4 bhdNRO®in Véc% r 4R s 42 tHeFl) bfdtded to equiliorate at
L\fl%l SNap{ g ¥°°N§%’2PEH%%'P 552% f{}ﬁ?r%ﬂg‘réet%)ays (+] gwe theytltll I’plmrpml(s:I IaQ a co]&meég%ohd (491 %%2

(et hylPanB¥®) azet i di n-1-yl ] pyri m di n- 4-ami ne 38%
H NMR (400MHz, CD:0DY: § 8.41 (1H, brs), 5.72 (2H, br s), 4.81 (1H, s), 3.92 (2H, s), 3.58 (2H, m),

3.40 (1H, m), 3.32 (2H, m), 3.03 (2H, m), 2.48 (3H, s), 2.18 (1H, m), 1.5 (1H, m), 0.96 (1H, m), 0.39 (2H,
m), 0.12 (2H, m) ppm. ’
MS (APCI) m/z 263 [M+H]*

20 Examples 10 to 12

The following compounds were prepared by a method similar to that described for example 9 using the
title compound of preparation 15 and the appropriate amine starting material.
NH,
5
\NJ\»)\Q
NH
/

Name LRMS
- Yield

No.
mfz

10 "N*-Isobutyl-8-[(3R)-3-(methylamino)pyrrolidin-1- 24% 265
yl]pyrimidine-2,4-diamine

R"I
11 %/\ N*-(2,2-Dimethylpropyl)-6-[(3R)-3- 34% 278
Et

(methylamino)pyrrolidin-1-yilpyrimidine-2,4-diamine

12 N-Ethyl-6-[(3R}-3-(methylamino)pyrrolidin-1- 27% 237

ylpyrimidine-2,4-diamine




288 48 Et NH N- Et hyl - 6[ 3- (net hyl am no) azefidi n-1- yl]pyrim drn-4arnine
92%208 49 . ?...,,------ NH N- 1 sobut yl- 6[ 3- ( net hyl am no) azeti di n- 1-

yl 1 pyri ni dj @1 mine 12% 236 60 FIC)' - NH

2-({643-(%@’5 ?’g’ﬁ}‘?ig) azetidin-1-ylipyrinidin- 4-yl}ani nbyEtHANE48 0s
224 51 NH .0 N-Benzyl-6f 3- (et hyl am no) azeti di n- 1-

yl I pyri mdin-4-amne 27% 270 52 Cl isNA N-(2-Chl orobenzyl)-6-13-

(met hyl a ')r(10 ?zégi djn4ylipyrimdin-4amne , 42% 304 53 N

I\I-I\/Ethyl-li:ﬁﬂg“—%ié—ﬁgeﬁ- 4= yl pi peridin-1-'

yQpyri m dirie féliowing achertoirdis wer@-paepiradby a method similar to that described for example 9, using the
compound of preparation 10 and the appropriate amine starting material. .

NN
o
No. [ R’ . LRMS
Name : Yield iz
13 | Et N-Ethyl-6-[(3R)-3-(methylamino)pyrrolidin-1-yijpyrimidin- | 64% | 222
4-amine '
14 N-Ischutyl-6-{(3R)-3-(methylamino)pyrrolidin-1- 32% | 250
WA ylipyrimidin-4-amine
16 ~a. | N-(Cyclopropylmethyl)-6-[(3R)-3- 17% | 248
(methylamino)pyrrelidin-1-yi]pyrimidin-4-amine

5 Examples 16 to 17
The fbllowing compounds were prepared by a method similar to that described for example 9 using the
compound of preparation 11 and the appropriate amine starting material.

NN

R’\N/“\}\NQ
H

/NH
No. R' Yield | LRMS
Name miz
.16 1 Et N-Ethyl-6-[{38)-3-(methylamino)pyrrolidin-1- 28% | 222

vilpyrimidin-4-amine

17 X\/ N-(3,3-Dimethylbuiy}-6-[(35)-3- 26% | 278

{methylamino)pyrrolidin-1-yl]pyrimidin-4-amine

10

A solution of the titte compound of preparation 2 (120 mg, 0.83 mmol) In NMP (2 mL} was treated with
DIPEA (276 L 1.59 mmol) 3,3-dimethylbutan-1-amine (213 uL, 1.59 mmol} and heated to 150 f’c in a
sealed vessel for 72 hours. The reaction mixture was cooled and purified directly by SCX resin, eluting
15  non-basic compounds with MeOH and the basic compounds with 2 N ammonia in MeOH. The basic
washings were concentrated in vacuo and purified by flash column chromatography on silica gel eluting



46% 262 54 -,..,0----...,,,NH N (2-Met hoxyet hyl)-6[ 3- -
(et hyl am no) azetidin-1-yl] pyrimdin-4-amne 77% 238 55 NH

6 3- (Mt hy{,yhy gtidin-1-yll-N(3- nmethylbutyl)pyri
85% 250 56 N N%éﬁy 1- (6-pi perldin-1-yl pyrim din-4- "k A0S

yl)azetidin-3-am ne 45% 248 57 NH ), ...... /

N- (2, 2- Di et hyl propyl)-6-] 3- 45

(methyl a et | dpnp4 % &Y & Hb vieid the titl
N- Met hyl ngﬂlfge%' nh% &88}6 nﬂ%@%}lmdl n- E hﬁFE;'qufp‘)yrl m ?jolzﬁp éa%h{ﬁégl 8 led155:5tlte
WO 2007/ 0FSREHIER 219K 68 51 59 N

"H NMR (400MHz, cnaon) §7.92 (1H, s), 5.30 (1H, 8), 3.72 (1H, m), 3.61 (tH, m), 3.37 (1H, m), 3.24
(2H, m), 3.17 (1H, m), 2.89 (1H, m), 2.32 (6H, 5), 2.25 (1H, m), 1.87 (1H, m), 1.52 (2H, m), 0.98 (9H, 5)

5 ppm.
MS (APCI) miz 292 [M+H]"

Examples 19 to 22
The following compounds were prepared by a method similar to that described for example 18 using the
title compound of preparation 2.

10

No. R’ Name Yield [ LRMS
mfz

N-(Cyclopropy!methyt)-6-[(3R)-3-(dimethylamino)pyrrolidin-1- 64% | 262

12 -
yilpyrimidin-4-amine
20 Y\. 6-[(3R)-3-(Dimethylamino)pyrrolidin-1-yi]-N-iscbutylpyrimidin-4- 60% 384

amine

21 | Et 6-[(3R)-3-(Dimethylamino)pyrrolidin-1-yll-N-ethylpyrimidin-4- 55% | 236
amine

22 X\ 6-[(3R)-3-(Dimethylamino)pyrrolidin-1-yl]-N-(2,2- 1% | 278

dimethylpropyl)pyrimidin-4-amine

15  The title compound of preparation 24 (45 mg, 0.11 mmol) was dissolved in frifluoroacetic acid (2 mL) and
stirred at ambient temperature for 1 hour after which time the reaction mixture was concentrated in vacuo.
The resldue was purified directly by SCX resin, eluting non-basic compounds with MeOH and the basic
compounds with 1 N ammonia in MeOH taking 4 mL fractions ta yield the title compound as a solid (25
mg, 71%).

20 "H NMR (400MHz, CD;0D); § 3.52 - 3.33 (5H, m), 3.22 - 3.14 (2H, m), 2.97 - 2.86 (1H, m), 2.66 - 2.57
{(1H, m), 2.40 - 2.29 (1H, m), 1.80 - 1.72 (2H, m), 1.70 - 1.55 (1H, m), 1.58 - 1.43 (3H, m}, 0.87 (SH, s)
ppm.

MS (ESI) miz 319 [M+H]"



N- (3, 3- Di netchyl butyl) - 6] 3- .
(et hyl am no) azeti din-1-yl ] pyrimdin-4-am ne 81% 264 Exanpl e 60:

N4- | soprop* 5 - net hyl am no-azeti di n-1-v1l)-pw m di ne-2, 4-di am ne
11214 N | H@°?7Q7?]é3conpound of preparation 26 (22 ng, TP Wpﬁﬁ%\/as
dissolved in trifluoroacetic acid (1 nmL) and 5 stirred at anbi ent
tenperature for 2 hours after which tina the reactlon m xture was
concentrated in vapuo
chr omat ogFXasMYe 2N osqnronyl-a-is ] ; ; 58

(98 : 2: Q@QI_mhangl ng to 90 10: 1, by volune) to yleld t he t|tIe
conpound as a gum (12ngy, 73%. NNR (400MHz, CD30D): 34.74
(1H," s), 4.1 (211, dd), 3.82 (1H, 67 (21-1, m, 3.61 (111, m,
2.33 10(311, s), 1.16 (611, d) pp M ) mz 237 [ MtHr Exanpl e
61: :

N4- (2, 2- Di et hyl pr oPO- 6- 13- (et hyl ami nolazeti di n- 1-vOpvri

i ani ne  NTH titlo Rpmgqniavas iptepae iy RoBeind siRder %P“e‘;?é?%edﬁv BTRS %?oaaggreﬁqré'ﬁ?
to that desoy idaeidn bihe @macmpll ef Bparaiimsiin gith ih@rqmwmtﬂaﬁdﬂ ipsegvesheppicrtisn. n
25, in 91%oyiighd. 1H NVR (400MHz, CD3COCD3): 8 529 (111, br t), 4.97
(211, br "

(3H br ﬂmﬂé{é Kéﬁﬁb@ 5613/5%11 ézs"ﬁss ks pﬁ% %51 S#l%;iﬁ#‘ sgizaﬁﬁ%
Exanpl e 6266 2.56 (1H, m), 2.40°- 2.26 (1H, m) 1.81 - 172(2 m),170 57(1H m), 1.54 41 1H

643- Met hy @ntyppmazet i di n-1-vI|1-N443, 3, 3-trifluoro-propvll-pyrim dine-
2, 4- digm pe BEMEBeEy (Mt € conpound was prepared by a method simlar
to t hat described for exanple 60, using the corrpound of preparation
27, in 929 111 NWR (400MHz1 CD30D): 8 4.78 (11 1, s), 4.11
(211 n, Hih ésckstg{gdd) 3.62 (1H, m, 3.48 (21- 1 t) 42 m,
D.34 (3H, Tay folsipg RENROEEE ergpiEparesby Befed ﬂ%'&'ﬁﬁl“@* gegeribed fo Sxarpe 23 and

N4- Cycl oppaparktios byl retdr-ombe tonlpaund ntprepaetiandi mitl anaparopsigieiaming enfsuseguery
am ne WO g¢3Qddkigh/2163PCT/ 132006/ 003668 52 NX2N Hel Lr-Lbn The title
conmpound was prepared by a nethod si mN.l. ar to that described for
exanpl e 60, using the conpound of pr ration 28 in 8%yield 111
NVR (400MHz, CD30D): 84.17 (2H, ms. g\]ﬁ, , 3.70 (1H, m, 3.06
(2H, d), 2.39 (3H, s), 1.01

" No. R’ Name Yield | LRMS
’ miz
25 [ Me N*-Methyl-8-[(4aR*,7aR*)-octahydro-6H-pyrrolo[3,4- 36% 249
_ b]pyridin-6-yljpyrimidine-2,4-diamine
26 | Et N°-Ethyl-8-[{4aR* 7aR*)-octahydro-8H-pyrrolo[3,4- 1% 263
blpyridin-6-yllpyrimidine-2,4-diamine
27 “isohutyl-6-[(4aR* 7aR*)-octahydro-8H-pyrrolo[3,4- 2% 291
Y\ blpyridin-6-yljpyrimidine-2,4-diamine
28 V\ N*-(Cyclopropylmethyl)-6-[(4aR* 7aR*)-octahydro-6H- 39% 289
pyrrolo[3,4-bjpyridin-8-ylJpyrimidine-2,4-diamine
29 *-(3-Methylbutyl)-6-[(4aR* 7aR*}-octahydro-6H- 62% 305
)\/\ pyrrolo[3,4-b]pyridin-6-yllpyrimidine-2,4-diamine
30 N%-(2,2-Dimethylpropyl)-6-[(4aR*,7aR*)-octahydro-6H- | 29% 305
%/\ ' pyrrolof3,4-bipyridin-6-yllpyrimidine-2,4-diamine
3 A\ *-Cyclopropyl-6-{(4aR*,7aR*}-octahydro-6H- 19% 275
pyrrolo[3,4-blpyridin-6-yllpyrimidine-2,4-diamine
32 N*—Cyclobuty!—B—[(4aR*,TaR*)-bctahydro-BH- 43% 289
Il* pyrrolo[3,4-b]pyridin:6-y[]pyrimidine-2,4—diamine




5(1H, m, 0.52°(21-1, m), 0.22 (2H, M ppm M (APCl) ntz 249 [ML+11+
Exanpl e 64:

N4- (3, 3- Diwgtzhwmmgvll- 643- net hvl am no- azeti di n- 1- v11-my#igdhd@dlobsRs2A-
diamne :C2s1 fr 10The title conpound was prepared by a nethod
simlar to that described for exanpl e 60, using the conmpound of
preparation 29, in 87% y| eI d. IT1INWR (4‘@0M—|z CD300): 8 4.73 (11-1,

5) 4. 11 (2grms 36 “L(e opEyimethy D8 [({arF 7R octaRydkseH-2 [ 1199 | 2183 (3H,
Ez(ém%l 28()(521][’ ! Ppyrrg %4%]pyr§i)n-6%ﬁ%m1%§e-££‘€%%emz P79 [ MeH 15

N4- (3- Fl uoro- benzyl) 6- (3-nethyl am no- azetidin-1-yl)-pyrim di ne- 2,4-d
i amine  Theakd . : dWy) k1 148
descri bed2 exanp , using the corrpound of prepar ation 30
84% vyi eld—‘%(mow CD300CD3): 8 7.32 (1H, m, 7.16 (1H, d),
7.10 (11-1, br d), 6.96 (I H m, 6.0, (1H, n') 5.06 (2H,.br s), 4.79
(1H, s), 4.51 (211, d), 3.96 (2H, )3457- .48 (311, m, 231(3H
s) pPm M (APCI) Ink 303 [ MtHr Ex

N4- ( 3- Met hoxy- benzvl | - 6- ( 3- net hyl am¥no- azgri cl i n- 1- yll-rwimdine-2.4
-di ami ne N1: 12N 1H The title conmpound was Yrepared by a Method .

sim | aB t gokhalttiod @sias tittedmpand ehpaaphton 69 (20usy AG8 tnhie!) BAMEOU[TI 1) fwas added
br epar at | Quddind s 2 of bt e M AR ALILORF T EELNOOLAAIGGB G, Tre
1H NWVR (4 s) iy ’ceégv l\) abro N gym gﬁres a% %?[i %dzg ash
(111, dd) reagiiop gilje yas cgeentiz 38 ¥ gy e agn e R

3.65 - 3. Bguristiromgjographyan sifcyigel e@yngﬁﬁwcwsmewtﬂ §80,3mzrionja (99 MPHF 0“3“9‘“9 o
5Exanpl e 6F::10: 1, by volume) to yieid the tile compound as a gum (10 mg; 45%).

N4- Cycly buWF@}oﬁPﬂ @Dgr(ﬁjdﬁf)t Dy bR By, A ki s b1 i) m)r m (G rneas%bf Anydi

am ne repared by a neth
similar td&5 b mh@é&?ﬁb@d‘z %){3 (ﬁ(i%g?@ %Q‘Qﬁ%ﬁ rFhe conpound of
prepar at | M6 ES) miza7BEBEYi el d. 1H NWR (400M—Iz CD3C0CD3): 8 5.31
(1H, m, 4.99 (211, bra), 4.73 (1H, s), 3.96 (2H t), 3.58 - 3.50
10(3H, n) Ex8nP&3sA6M3t), 2.55 (111, m), 2.32 (311, s), 2.05- 1.97(H,

F)M+ Htl %() 'Th%foﬁoéwgg%t‘npmds wL?JpZepére& bﬁ@métg&d sinPIEﬂiJ thaﬁ@sc(ri@fo%r)exﬁp?e 374613ing the

NtQ/clﬁper?f"ﬁ?ﬁ’%q‘?WreP%at'(’WWHVIaBWpH?}e '9'8? FHI9mEIR - pwi i di ne- 2, 4-di a

nm ne ! J*n _
R‘\ﬁ)\f\%
N\.
No. R' Name Yield | LRMS m/z
35 | Me N*-Methyl-6-[(3aR*,6a5")-5- 30% | 249

methylhexahydropyrrolo[3,4-clpyrrol-2(1H)-
yl]pyrimidine-2,4-diamine
B | Et N“—Ethyl-a-[(aaR*,eaS*)-S- 682% | 263
methylhexahydropyrrolol3,4-clpyrrol-2(1H)-
yilpyrimidine-2 4-diamine
*-1sobutyl-6-[(3aR",6aS*)-5- 52% | 291
methylhexahydropyrrola]3,4-cJpyrrol-2(TH)-
ylpyrimidine-2,4-diamine
N*-{Cyclopropylmethyl)-6-[(3aR* 8aS%)-5- 78% | 289
methylhexahydropyrrolo[3,4-cipyrrol-2(1H)-
Vllpyrimidine-2,4-diamine
N*-(2,2-Dimethylpropyl)-6-[(3aR*,6aS*)-5- 46% -| 305
methylhexahydropyrrolo[3,4-clpyrrol-2(1H)-

37

38

39

SRR




3:2N N 15 The title conmpound was prepared by a nethod simlar to that
described for exanple 60, using the conpound of preparation 33, in
81% yi el d. WOROTHIVRG6E 400MHz, CD30D): 8 4.75 (1H, s), 4. 18CT/IBRA06/0fR$H3
3.68 (2H, dd), 3.61 (111, m, 3.09 (2H, d), 2.33 (311, s), 2.13
(11-1, m), 1.83 -1.75 (2H, iii), 1.70 -4.53 (4H, n), 1.29 - 1.21 (2H,
m ppm 20 MS (APCl) miz 277 [MtHr Exanples 69 to 90 _The follow ng
conmpound$ werle prepar ddiymdingrdtidedingi m | ar to that|descyibed for
exanpl e SOgalfd prepar aiNQsB-BimeldybiyEa]BarBasT-51 Ne comm%nj;sm

12
ot on, 12 K, ]y g

epr ot ectli on.
No Fe N
H4_Met hyl - 6- 13- (et hy | {@HPABFES 298RS 1- vI | pyri ni di ne-2. 44 di aniné 78%
209 WO 20417/{072163PCI|/N"B2UeBQHB 668278 425 B5-Et 54% | 305
N4- Et hy11613-{( anfi ey g ehydedpfrobiad-deyseaidi ne- 2, 4-  di ani ne §3%
223 yllpyrimidine-2 4-diamine
42 v/' N’-Cyclopropyl-6-{{3aR*,6a5*)-5- 27% | 275

methylhexahydropyrrolof3,4-cjpyrrol-2(1H)-
ylpyrimidine-2,4-diamine
43 D" ".Cyclobutyl-6-[(3aR* 6aS*)-5- 48% 289
methylhexahydropyirolo[3,4-c]pyirol-2(1H)-
yilpyrimidine-2 4-diamine

Example 44: Cyclopropylmethyl-[6-(3-methylamino-azetidin-1-yl}-pyrimidin-4-yl[-amine

A solution of the title compound of preparation 22 (70 mg, 0.21 mmol) in DCM (5 mL) was {reated with
friflucroacetic acid (0.5 mL) and stirred at ambient temperature for 2 hours after which fime the reaction

5  mixture was concentrated in vacuo. The resldue was purified directly by SCX resin, eluting non-basic
compounds with MeOH and the basic compounds with 2 N ammonia in MeOH taking 20 mL fractions to
yield the title compound (45 mg, 92%).
'H NMR (400MHz, CDCl,): & 8.12 (1H, ), 5.06 (1H, ), 4.89 (1H, br s), 4.20 (2H, m} 3.71 (3H, m), 3.03
(2H, m), 2.42 (3H, s), 1.05 (1H, m), 0.54 (2H, m), 0.24 (2H, m) ppm.

10  Accurate mass: found 234.1709, Ci2HapNs requires 234.1719.

Example 45: {3-Fluoro-benzyl)-

A solution of the fitle compound of preparation 23 (42 mg, 0.11 mmol) in DCM (5 mL) was treated with
15 triflucroacetic acid (0.5 mL) and stirred at ambient temperature for 2 hours after which time the reaction

mixture was concentrated in vacuo. The residual oil was purified by flash column chromatography on

silica gel elufing with DCM : MeOH : 0.880 ammonia (1 : 0 : 0 changing fo 182 : 15 : 3, by volume) to yield

the title compound as a solid (29 mg, 24%).

TH NMR (400MHz, CDCl): & 8.17 (1H, s), 7.29 (1H, m), 7.08 (1H, d), 7.02 (1H, d), 6.97 (1H, m), 5.07 (1H,
20 'd), 5.02 (1H, br g}, 4.45 (2H, d), 4.16 (2H, m), 3.69 (3H, m}, 2.42 (3H, s} ppm.

MS (APCH) miz 288 [M+H]"



71 re. WIsobutyl - 643- (et hyl am no) azeti di n-1-yl 1pyri m di ne-
2,4-diamne 87% 251 72 A,

Nr- Cycl oprwﬁaﬁ@lﬂic(srret hyl am no) azetidin-1- ylipyrimdi pergsdodkioddtgne
74% 235 73 \.

643- ( Met hyl am no) azet i d| n-1-y1] 414- propyl pyri m di ne- 2, 4- di am ne 85%
237 74 . )\. ... ."1/4 6[3-(Methyl am n azetldlnlyl] Nt (13-

nmet hyl but ¥k gmarsl cdssne 2,4-diamne 81% 265 75

V\’;%’ gngggxéol gomat 0 dI %r]{a E@%aafg B{O)mae[zi!lg% s:.lhali]aﬂéihamffcn f?r fﬁ(amp(ljelJﬁry'u;I €
(trifiuor qur@@'hww usaiﬂvrzgf Fe S9PRoH QhRrerRe¢Rtion w'tﬂ.aamm@"%ws%@d subsequent

deprotection.
B
me)\/kw\l
NH
5 I
No. R'R'N Name
) Yield | LRMS m/z
46 | iPriNH N-Isopropyl-6-[3-{methylamino)azetidin-1- 74% 222
yilpyrimidin-4-amine )
47 Ny | N-(4-Fluorobenzyi)-6-[3- : 38% 288
g ,(:r\ (methylamino)azetidin-1-yi]pyrimidin-4-amine
48 | EtNH N-Ethyl-6-[3-(methylamino)azetidin-1- 92% 208
yipyrimidin-4-amine '
49 \[/\NH N-Isobutyl-8-{3-(methylamino)azetidin-1- 12% 235
yilpyrimidin-4-amine
50 HD\/\NH 2—({6-[3—(Methylamino)azeiidin—1—_yl]pyrimidin- 41% 224
4-yllamino)ethanol
&1 NH N-Benzyl-6-[3-(methylamino)azetidin-1- 27% 270
©/\ yllpyrimidin-4-amine
52 cl N-(2-Chtorobenzyl)-6-3- 42% 304
©/\NH : (methylamino)azetidin-1-y|]pyrimidin-4-amine
53 N N-Methyl-1-{6-(4-methylpiperidin-1- ' 46% 262
/O ylipyrimidin-4-yl]azetidin-3-amine
B | g~ N-(2-Methoxysthyl)-6-[3- 77% 238
*| {methylamino)azefidin-1-ylJpyrimidin-4-amine )
55 /k/\ 6-[3-(Methylamino)azetidin-1-ylJ-N-(3- 85% 250
NH methylbutyl)pyrimidin-4-amine
56 N N-Methy!-1~(6-piperidin-1-ylpyrimidin-4- 45% 248
O yl)azetidin-3-amine
57 >L/NH N-(2,2-Dimethylpropyl)-6-[3- 84% 250
{methylamino)azetidin-1-ylJpyrimidin-4-amine
58 | MehNH N-Methyl-6-[3-(methylamino)azetidin-1- 88% 195
yllpyrimidin-4-amine




77 NC 40 41({2- Ami no- 6- ¥3- (net hyl am no) azeti di n-1-1/1] Pyri m di n- 4-
yl } am no) met hyfi benzonitrile 79% 310 78 F POApyri m di ne- 2, 4-di am ne
N4- ( 2- FI uorobe@ﬁ%- 6- 13- (et hyl am no) azetidin-1- 77% 303 79 so

W Benzy1- 6492 $ ami no) azeti di n- 111] pyri mi di ne- 2, 4- dy ZH2HE08%6E
285 go F F40/ 643-(Methyl am no) azetidin-1-y11- N443-
(trifluoromethyl)benzyl]pyrimdine-2, 4-gi am ne 81% 353 81 Cl O

N4- (4- Chlorobenzy1) - 643- (et hyl am nn_}_gﬁe;r idin-1

Apyr i ni df - >Wm ne |78 Pirestyputyl-c-B-

SOret hyl penzy i di ndmethviaminoiaattidia-1-yilpyrimidin-4-amine

I
6[ 3- ( Met m-at-ro)az Aty H—PNE=(2=

81% 264

faXaYaVWi la¥aV¥al la¥a¥
68902969183
Example 60: N*-Isopropyl-6-(3-methylamino-azetidin
NH,

L
,Lulu

NH
|

The title compound of preparation 26 (22 mg, 0.07 mmol) was dissolved in triflucroacetic acid (1 mL) and
5 sfirred at ambient temperature for 2 hours after which time the reaction mixture was concentrated in

vacuo. The residual gum was purified by flash column chromatography on silica gel eluting with DCM :

MeOH : 0.880 ammonia (98 : 2 : 0.2 changing to 90 : 10 : 1, by volume} to yield the title compound as a

gum {12mg, 73%). ‘ , '

'"H NMR (400MHz, CD3OD): § 4.74 (1H, s), 4.1 (2H, dd), 3.82 (1H, m), 3.67 (2H; m), 3.61 (1H, m), 2.33

10  (3H, ), 1.16 (6H, d) ppm.
MS (APCI) miz 237 [M+H]'

Example 61: N*-

15  The title compound was prepared by a method similar to that described for example 60, using the
compound of preparation 25, in 91% vield.
H NMR (400MHz, CDsCOCD;): § 5.28 (1H, br f), 4.97 (2H, br ), 4.78 (1H, s), 3.97 (2H, 1), 3.56 — 349
(3H, m), 3.08 (2H, br d), 2.32 (3H, s), 0.93 (8H, s) ppm
MS (ESI) m/z 265 [M+H]"

20

Example §2: 6-(3-Methylamino

The title compound was prepared by a methed similar to that described for example 80, using the
compound of preparation 27, in 92% yield,

25  'HNMR (400MHz, CDsOD): § 4.78 (1H, s), 4.11 (2H, m), 3.68 (2H, dd), 3.62 (1H, m), 3.48 (2H, 1), 2.42
(2H, m),2.34 (3H, s) ppm
MS (ESI) m/z 291 [M+H]

-

Example 63: N*-Cyclopro 3-methviamino-azetidin-1-vl}-pyrimidine-2 4-diamine



ao 6[ 3- (Met hyl ani no) azeti di'n-1-y11- N4- ( 3-
met hyl benzyppyri m di ne-2, 4-di am ne 79% 299 84 FF IP
6- 13- ( Met hybapiznediezet i di n-1-yl ] - N442- PCT/IB2006/003668
(trifluoromethypbenzygpyri m di ne-2, 4-di am ne 74% 353 WO
2007/ 072163PCT/ |1 B2006/ 003668 55 85
6- [ 3- (Met hyl ani no) azet i di n- 1-yl ] - N4- [ 4-52
(trifluoronethyl)benzyl]pyrimdine-2, 4#di am ne 77% 353 86 c so
N4- ( 3- Chl or obenzyl) - 6] 3- (et hyl ami no) tidin-1-
yl I pyri m.di ne-2, 4-di ami ne 71% 319 8

(2- Met hoxybenzy1l) - 6[ 3- (et hyl ang#i0) azet idi n- 1-
] pyri m dine-2, 4-di am ne 68% 315 "88 I1i
[ 3-( Met w|t|mDm99|agggq rei¢nared by/a methed simjlar to that described for example 60, using the
th

y| bengy eyt bf préphRgon2s 4n sBvaydine 70%
H NMR (400MHz, CD;0D): § 4.17 (2H, m), 3.76 (2H, m) 3.70 (1H, m), 3.06 (2H, d), 2.39 (3H, §), 1.01
5  (1H, m), 0.52 (2H, m), 0.22 (2H, m) ppm.
MS (APCI) m/z 249 [M+H]"

N4 -
yl
6-
me

Example 84: N*-{3.3-Dimethyl

10 The title compound was prepared by a method similar to that described for example 60, using the
compound of preparation 28, in 87% vyield.
'H NMR (400MHz, CD;0DY: 5 4.73 (1H, s) 4.11 (2H, m), 3.68 (2H, m), 3.62 (1H, m), 3.18 (2H, m), 2.33
(3H, 5), 1.48 (2H, m), 0.98 (8H, s) ppm.
MS (APCI) miz 279 [M+H]"

15

Example 65: N*- rimidine-2.4-diamine

3-Fluoro-benzyl)-6-(3-methylamino-azetidin~1-yl}-

N,
ol
F . =
AL SN
. TH
The title compound was prepared by a method similar to that described for example 60, using the

compound of preparation 30, in 84% vield.

20 'HNMR (400MHz, CD3COCDs): 8 7.32 (1H, m), 7.16 {1H, d), 7.10 (1H, br d}, 6.96 (1H, m), 6.01 (1H, m),
5.06 (2H, br s), 4.79 (1H, s), 4.51 (2H, d), 3.96 (2H, f), 3.57 ~ 3.48 (3H, m), 2.31 (3H, s) ppm.
MS (APCI) m/z 303 [M+H]"

25 )
The title compound was prepared by a method similar to that described for example 60, using the

compound of preparation 31, in 72% yield.



299

9 a 40 N4-(2-Chl orobenzyl’) - 6- 13- (net hyl ani no) azet i di n- 1-
yl]

8
pyri m di ne-2, 4-di am ne 72% 319 90 .0

N4- (4- Fl uowobegyayiiss 6[ 3- (et hyl am no) azeti di n- 1- PCT/IB2006/003668

yl I pyri m di ne-2, 4-di am ne 83% 303 Exanpl e 91:

N4- ( 3- Fl uor obenzvl ) -6- (4-net| w pi perazin-1-vlipyrimdine-2, 4-di am ne

X, N1-1 5The title conmpound of preparé?i on 18 (20 ng, 0.08 mml) was
t rgaa ed Wi rolYbiHz 18808} 3 720 ¢HN, ersei_msb :mp»%r ﬁ.za AR, ({d_}i_ﬁ‘m{.‘lH 9,408 @we) )
and heate a e s ours. e reaction

i xt ur e mécy‘@aéa P Pl 888 RES pURRR xR P

partitioned between water
(2 nL) an¥S&RFIMEEEMHE (2. m_) and filtered through diatomaceous
earth, washing with further ethyl acetate (15 m.). The organl €
fracti on pfa ' i
flash coI um chr omat ography on silica gel eluting 10vv|th DCM : MeOH :
0.880 ammonia (90 : 10 : 1 changing tos90 : 10 : 1, by volune) to
yield the title conpound as a gum (20:@: 799 . 1H NVR (400MHz,
CD30D): 8 7.34 - 7.27 (1H, m, 7.14 ztgzl(lH m, 7.08 - 7.01 (1H,
m, 6.98 - 6.89 (111, m, 5.11 (1 ) (2H, s), 3.51 - 3.42
(41-1, m, 2.48 - 2.41 (4H m, (2730 (3H s) ppm WM (APCI) mz 208
[ M C7HE6F1tHitie copolnd ddbr&ared By 4 meta& simiiB@o fhetldb@bed or ©@nple B0\ dising ke e

pr epar ed %é\fﬁ% Qp‘lraﬁd %ltﬁéﬁ?tﬁel& hat described for exanple 91 u5| ng
t he appropri

ani ne st ar"i'i‘ g “H&‘X“&’F p%qcocngas 5. :ﬂlé"H %i%%’ltg (GZHR‘%L‘:)ZZ%\HEES?\?%E?%PB A-9s0

10 (3H, m) 3.23 (2H, 1), 2.55 (1H, m), 2.32 (3H, ), 2.05— 1.87(H, m), 1.90 ~ 1.82 (2H, m), 1.77 - 1.68 {24,

m}) ppm.
MS (APCI) m/z 263 [M+H]

18
The title compound was prepared by a method similar to that described for example 60, using the
compound of preparation 33, in 81% yield.

H NMR (400MHz, CDs0D): & 4.75 (1H, ), 4.11 (2H, dd), 3.68 (2H, dd}, 3.61 (1H, pn), 3.09 (2H, d), 2.33
(3H, 8), 2.13 (1H, m), 1.83 -1.75 (2H, m), 1.70 —1.53 (4H, m), 1.28 - 1.21 (2H, m) ppm.
20 MS (APCI) m/z 277 [M+H]"

Examples 69 fo 90
The following compounds were prepared by a method similar to that described for example 60 and
preparation 26 by reaction of the compound of preparation 12 with an appropriate amine and subseguent

deprotection.
NH,
N7N
| .
R‘\ﬂ/‘\/l\N\l
. [T]H
25 .
No | R Name . LRMS
. ‘ Yield miz
69 | Me *_Methyl-8-[3-(methylaminc)azetidin-1-yilpyrimidine-2,4- 78% 209
diamine




Preparation No. of Starting matefial LRMS mz 92. e z - b u_ <

NON_I me N4- (3- Fl uorobenzyl)-6- [(3aR*, 6aS")-5- net hyl hexahydropyrr ol
o[ 3, 4- c] pywbedo7Ab36B - Yl pyrim dine-2,4- diam ne 73% 18&c#B2006/003668 93
>/ -Nii N## . .... "1NH N4- (3, 3-Di net hyl butyl)- 61(3R)- 3-

met hyl pi perazi n-1- Apyrimdi ne-2, 4- di %T ne 92%

70 | Et N™-Ethy!-6-[3-(methylamino)azetidin-1-ylJpyrimidine-2,4- 83% 223
diamine
7 : % Isobutyl-6-[3-(methylamino)azetidin-1-yl]pyrimidine- B7% 251
Y\ 2,4-diamine
72 A *.Cyclopropyl-6-{3-(methylamino)azetidin-1- 74% 235
yilpyrimidine-2,4-diamine
73| N~ B-[3-(Methylamino)azetidin-1-yl}-N"-propyipyrimidine-2,4- B5% 237
. diamine
74 6-[3-(Methylamino)azetidin-1-yl}-N*-(3- 81% 265
/k/\ methylbutyl)pyrimidine-2,4-diamine
75 D/ N*-Cyclobutyl-6-[3-{methylamino)azetidin-1-yljpyrimidine- | 72% 249
2 A-diamine
76 E . /@/\ 8-[3-(Methylamino)azetidin-1-yi-N"-[4- 76% 369
o (trifluoromethoxy)benzyljpyrimidine-2,4-diamine '
77 4-[{{2-Amino-6-[3-{methylamino)azetidin-1-ylJpyrimidin-4- 79% 310
/©/\ yllamino)methyl]benzonitrile
NC
78 F N*-(2-Fluorobenzyl)-6-[3-(methylamino)azetidin-1- TT% 303
@/\ yllpyrimidine-2,4-diamine
79 *.Benzyl-6-[3-(methylaminoc)azetidin-1-yllpyrimidine-2,4- B5% 285
©/\ diamine
20 Fe- 6-13-(Methylamino)azetidin-1-ylJ-N"{3- 81% 353
;:’K©/\ (trifluoromethyl)benzyllpyrimidine-2,4-diamine
81 N'-(4-Chlorobenzyl)-6-[3-{methylamino)azetidin-1- 73% 31¢
/©'/\‘ yijpyrimidine-2 4-diamine
ol ‘
82 6-[3-(Methylamino)azelidin-1-yil-N*-(2- 68% 299
@/\ methylbenzyl)pyrimidine-2,4-diamine
83 8-[3-(Methylamino)azetidin-1-yl]-N"-(3- 79% 299
\©/\ methylbenzyl)pyrimidine-2,4-diamine '
84 | F l; 6-[3-(Methylamino)azet‘:din-‘l-yl]—ﬁ"‘—[2- T4% 353
% - (trifluoromethyl)benzyl]pyrimidine-2,4-diamine




16 293 94 >'-"NH N - N4- (313- Di net hylbuty1) - 64(38)- 3-
met hyl pi perazin-1- yl]pyrimdine-2,4- diamne 89% 16 293 NH N. Th- -

NA- (2, 2- RQyosbtdnoyAePpyl) -6- . [(3R)-3- methyl pi perazi n- lecr/1B2006/003668

yl i pyrim di ne-214- di am ne 85% 19 279 96 4. .. ... “. NHLFIJH N -(2, 2-
D net hyl propy1)-6- 1(3S)-3- nethyl pi perazin-1- ylipyrimndine-2,4-

di ami ne 77% 19 279 97 Et NH N T" N4- Et hyP- 6- [ (3R) - 3-

net hyl pi DY 4 By BmAcyazetah-ayN-Ne4-85% 17 77% | 353
(trifiuoromethyl)benzyllpyrimidine-2,4-diamine

N*-(3-Chiorobenzyl)-6-[3~(methylamino)azetidin-1- 71% 319
yllpyrimidine-2,4-diamine

87 N*-(2-Methoxybenzyl)-6-[3-(methylamino)azetidin-1- 63% 315

@/\ yllpyrimidine-2 4-diarmine

/

88 6-[3-(Methylamino)azetidin-1-yl]-N"-(4- 70% 299

methylbenzyl)pyrimidine-2,4-diamine

83 al N“-(2—Chlorobenzyl)-G-[S-(methy[aﬁ“xino)azetidin-1- 72% 319

[:1¢! N*-(4-Flucrobenzyl)-6-[3-(methylamina)azetidin-1- 83% 303

yiipyrimidine-2,4-diamine

©/‘ yilpyrimidine-2,4-diamine
o

Example 91: N4-(3-Fluorohenzvn-6-(4-methvlpigerazin-1-yl]nyrimidine-2,4-diamine

F NG N
v

5 Theftile compound of preparation 18 (20 mg, 0.08 mmol) was treated with DMSO (150 pL) and N-
methylpiperazine (88 pL, 0.79 mmal) and heated to 120 °C in a sealed vessel for 18 hours. The reactlon
mixture was cooled to ambient temperature, partiioned between water (2 mL) and ethyl acetate (2 mL)
and filtered through diatomaceous earth, washing with further ethyl acetate (15 mL). The organic fraction
of the filtrate was concentrated in vacuo and purified by flash column chromatography on silica gel eluting

10  with DCM : MeOH : 0.880 ammonia {90 : 10 : 1 changing to 90 : 10 : 1, by volume) to yield the title
compound as a gum (20 mg, 79%).
"H NMR (400MHz, CD30D): 8 7.34 - 7.27 (1H, m), 7.14 - 7.10 (1H, m}, 7.08 - 7.01 {1H, m}, 6.98 - 6.89
(1H, m), 5.11 (1H, s), 4.45 (2H, s), 3.51 - 3.42 (4H, m), 2.48 - 2.41 (4H, m), (2.30 (3H, s) ppm.
MS (APCI) miz 208 [M-CsHgF +2H]"

- 15 Examples 82 to 93

The following compounds were prepared by a method similar to that described for example 91 using the
appropriate pyrimidine starfing material and the appropriate amine starting material.



237 WD 2007/ 072163PCTRB2006/ 003668 57 98 EtNH N4- Et hyl - 6- [ ( 38) - 3-

73% 17 237

di am ne woBsapies 99 to 127 The foll owi ng conpoundsPa¥AB006/063068 ed
nmet hod to those used to prepare the conpounds above.

by simlar

L., .. NH net hyl pi perazin- 1- t

Structure Nane LRMS i n&

56

L

NN

R A e
H

|
24

yl ] pyri mdine-2, 4-

No.

R'NH

NRR’

Name

Yield

Preparation
No. of
Starting
matetial

LR
MS
miz

o2

N“‘M e

N*-(3-Fluorobenzyl)-6-
[(8aR*,6a5%)-5-
methylhexahydropyrrol
o[3,4-c]pyirol-2(1H)-
yijpyrimidine-2,4-
diamine

73%

18

343

a3

N*-(3,3-Dimethylbutyl)-
6-[(3R)-3-
methylpiperazin-1-
ylpyrimidine-2,4-
diamine )

92%

16

283

94

N*(3,3-Dimethylbutyi)-
6-[(38)-3-
methylpiperazin-1-
yllpyrimidine-2,4-
diamine

89%

16

263

95

e
S
N
L

N*-(2,2-
Dimethylpropyl)-6-
[(3R)-3-

' methyipiperazin-1-~

yijpyrimidine-2,4-
diamine

85%

19

279

98

>k/NH

N*-(2,2-
Dimethylpropyl)-6- -
[(35)-3-
methylpiperazin-1-
yllpyrimidine-2,4-
diamine

7%

19

279

97

EtNH

N*-Ethyl-6-[(3R)-3-
methylpiperazin-1-
yllpyrimidine-2,4-
diamine

B5%

17

237




99 r-NN . A?) N-(2,2-Dinet hyl propyl)-6-(4-Fret hyl pi per azi n- 1-

Apyri m di n-4-am ne 264 100 NJ.

3% .. | --NJ

N- (3- Met hy‘[,vg%,y,;l{p,21§3(ﬁ4rrl(et hyl p| pera2| n-1- yQopyri m di n- %@fnﬂg@m@@_fgmml

wz 214 ) ) 3,3-Dirnet hyl butyl)-Nb-[ (35)-pyrrolidin-3-
yI]pyrlmdlne246tr|amne279102,t,,Nl. N .,
N4- (3, 3- Di net hylbutyl) 6- (4- net hyI pi perﬁm n-1-
y| )pyrl i :’é } tENH'—F'U| a1 290 1 C.Né_‘Ethyl 33}_3_[_{- -%o_ 17 557
N Et hyl - 3?4-mathy|p|p %Tn 1- rrll%lnﬁ 4-anmijne 222 -104 N}, |"-PI
A, (-NI14 |IN,,... N l|lsopr¥pyil- 6-'%/34-3’ FRSTBi perlazi nd 1- y1 ) pyrilni di n- 4-
am ne 236 ¢ | yllpyrimidine-2,4-
diamine
 Examples 99 fo 127
The following compounds were prepared by similar method to those used to prepare the compounds
above.
5
No. Structure Name LRMS
miz
89 m N-(2,2-Dimethylpropyl)-6-{(4-methyipiperazin-1- 264
N Npyrimidin-4-amine
ISaeAN ki
100 NI’”\\N /\/I\ N-(3-Methylbutyl)-6-{4-methylpiperazin-1-yl)pyrimidin- 264
OJ\)\;}, 4-amine
M
101 e *-(3,3-Dimethylbutyl)-N°-[{35)-pyrrolidin-3- 279
NN e yllpyrimidine-2,4,6-triamine
s
N
{02 NA, N*-(3,3-Dimethylbutyl)-6-{4-methylpiperazin-1- 293
%/\ij;”k y)pyrimidine-2,4-diamine
N
Ol
103 NN N-Ethyl-6-(4-methylpiperazin-1-yl)pyrimidin-4-amine 222
SRS
/”\)
104 N|/‘\\N ,l\ N-tsopropyl-8-(4-methylpiperazin-1-yl)pyrimidin-4- 236
sk N)\/kﬁ amine '
/N\/l .
105 /@;\ N-Isobutyl-6-{(4-methylpiperazin-1-yDpyrimidin-4-amine 250
(\N Py .
ISha At
106 Nl"\*u N-(Cyclopropylmethy!)-6-(4-methylpiperazin-1- 248
N )pyrimidin-4-amine
107 ' N-(3-Methylbutyl)-N'-[(3S)-pyrrolidin-3-yi]pyrimidine- 250

y

=)
\

=z

4,6-diamine




105 ni

250 106 N--"""N ("New -ry

N ( Cycl opr@%@ﬁﬁ;}%g) 6 (4- et hyl pi perazin-1- yl)pyri m geprdoRbhies

248 107 .

N ( 3- Met hyl butyl) N -

CN, PrY N-1sobutyl-6-(4-nethyl piperazii-1-yl)pyrim din-4-anine

pyrrolldln 3- Apyrim di ne- 4,6-diamne 250 WO

2007/ 072163PCT/ | 132006/ 003668 58 108 N-%¥1,2N ,----,- --- -1111 ,N".
1\ 14- (3- Wm?t 76 i
ylpa erazin-1- 279
ylpyr m di ne- 2, 4 ’éh am ne 2 % rmldme-z -dlarfnne i
N- (3, 3- D net |y bydyd); 6- [ (3RIPHT
(et hyl am no ol i din-1-Apyrim din-4-am ne 278 110 re, Ul i
N- (2- Met hoxy thyI ) - 6- (44- met pyl pi perazi n-1- YOpyri m di n-4-amjne
109 N-(3,3-Dimethyibutyl)-6-[(3R)-3- 278
f\ (methylamino)pyrrolidin-1-yljpyrimidin-4-amine
HN .
()
| /H_Q e )
110 NI/*N N-{2-Methoxyethyl)-8-(4-methylpiperazin-1- 252
T ’l\’kﬁ’\’ °~ | y)pyrimidin-4-amine
/N\J
111 m N-(:S,3-Dimethylbutyl)—6~piperazin-1-ylpyrimidin-4- 264
HN N n
)i (}m amine
112 JN:/I/\IN\ 6-(4-Methylpiperazin-1-yi}-N-{(25)-tetrahydrofuran-2- 278
N ° Imethyl]pyrimidin-4-amine
o N | vimethyilpy
113 Nf\lu 6-(4-MethyIpiperazin-1-yl}-N-[{2R)-tetrahydrofuran-2- 278
NSNS Imethyljpyrimidin-4-amine
/@ Ny | vimethyllpy
114 N%IN 4-{4-Methylpiperazin-1-y)-8-pyrrolidin-1-ylpyrimidine 248
SRae
PN
=< w7 iperazin-1y-N-(3.3.3- 290
115 N\ N ,\/LF B-(4 Methylplpera-zuT ! W) (
a N 7 | triflucropropylpyrimidin-4-amine
PN
116 | ™~y : N-Isobutyl-5-methyl-6-{4-methylplperazin-1- 263
QPSP e |
1 yl)pyrimidin-4-amine
N\&N .
117 NN N-Ethyl-8-[(3aR* 6aS*)-5-methylhexahydropyrrolof3,4- 248
/\ﬂ’l\"‘% clpyrrol-2(1H)-ylipyrimidin-4-amine '
N'\.
118 | /@ 6.-(3-Aminoazeﬁdin-‘1-.yl)-N-(?:.,S'- 250
Jj NH dimethylbutyl)pyrimidin-4-amine
HN i
119 Hz N*-Isopropyl-6-(d-methylpiperazin-1-yl)pyrimidine-2,4- 251

diamine

)



252 111 kr" N-(3, 3-Di net hyi butyl)-6-pi perazin-1-yl pyri m di n-4- am ne
264 112 N11.--N,----- k.0

6- (4- Met hywbvﬁlzﬁ‘?fdﬁﬂﬁgl 1-y)-N-((29) - tetr ahydrof uran- 2- PCT/IB2006/003668

yl met hyl ] pyrimdin-4-amne 278 113 Nrr'N ----- k- 11
ri1ti" ,-"----) 6-(4-Methyl piperazin-1-y1)-N[(2R)-tetrahydrof uran-2-
yI met hyl | pyr| ni di n-4-am ne 278 114 Ne' N5920 0
4- (4- Vet myspi-perazi—t—yr—F N “Stat S . 11557
,41----N f\...AN«FsN1/41tr2 (4- Vot hy 83, 3-
trifluor opr opy@;p&‘t{;.ilqgI di n- 4¢ %{?ﬁ"?lee 290 116
N- | sobut y1- 5- yl - 8<(4- et hyl pi perazin-1- yl)pyrim din-4-am ne 263
117 121 N, N-[gobutyl-6-(4-methylpiperazin-1-yl)pyrimidine-2,4- 265
NT =N - .
AL diamine
N NH
SO
122 ﬂz N*-(Cyclopropyimethyl)-6-{4-methylpiperazin-1- 263
i Dpyrimidine-2,4-diamine
Ay ypy
/N\) IV
1123 I&N N-(Cyclopropylmethyl)-6-[(4aR*,7aR*)-octahydro-6H- 274
V/\HM% pyrrolo[3,4-b]pyridin-6-yl]pyrimidin-4-amine
H
124 HH, N*-(3,3-Dimethylbutyl)-6-[(3R)-3,4-dimethylpiperazin-1- | 307
HNU\N,\( yllpyrimidine-2,4-diamine
L0
125 NI’“\w N-Isobutyl-6-[(4aR*,7aR*}-octahydro-6H-pyrrolo[3,4- 276
\r\n)\’l\% b]pyridin-6-yl]pyrimidin-4-amine
H
126 fHs 8-[(1R*,55* 6s*)-6-Amino-3-azabicyclo[3.1.0Jhex-3-yl}- 277
\\/\QMN " N-(2,2-dimethylpropyl)pyrimidine-2,4-diamine
; “NH,
127 NI"‘QN N-(2,2-Dimethylpropyl)-6-[(4aR*,7aR*)-octahydro-6H- 290
\\(‘gM% pyrrolo[3,4-bjpyridin-6-yl|pyrimidin-4-amine
A

Examples 128 fo 132

The following compounds were prepared by a method similar o that described for example 60 and
' preparation 26 by reaction of the compound of preparation 12 with an appropriate amine and subsequent

deprotection. {
NH,
NN
R LA
0
H
NH
5 I
No. R Name LRMS m/iz
128 /j/\NH2 6-[3-(Methylamino)azetidin-1-yl]-N"-(2- 265
methylbutylpyrimidine-2,4-diamine




“IlbN HL.1 N, N-Ethyl-6-[(3aR, 6ar)-5-net hyl hexahydf opyrrol o[ 3, 4-
clpyrrol -2(1H)-yl |l pyrimdin-4-am ne 248 118 n 142N, LI JI NF.

6- (3- A noggahiliisd- Y1) -\ (3,31 di methyl butyl) pyri m di FePmasleRscab 0
119 XzN 1 2.)1

Nt | sopropyl- 6 (4 nethylplpera2|n 1-yppyrimdine-2,4- diamne 251 WO

2007/ 072163PCT/ I 82006/ 003668 59 120 .A® N0 ...,1 cm --- -NH
N4- Et hy1- Um ITCLIIyI -ptperazt INQF_F'XWW diramne 2372871
12 wzN 1} “NH, T (m hylamino)azetidin-1-yl]pyrimidine-2,4-diamine
130 | F "y (2. 5-DiGorobenzyl)-6[3-(methylaminojazetdin-1- | 321
\@: yllpyrimidine-2,4-diamine
131 F *_(2,3-Diflucrobenzyl)-6-[3-(methylamino)azetidin-1- | 321
F\©/\NH2 ylipyrimidine-2,4-diamine
132 | ~~"~\n ?-Butyl-6-[3-{methylamino)azetidin-1-ylJpyrimidine- 259
2
24-diamine
Examples 133 to 153

The following compounds were prepared by a method similar to that described for preparation 26 (solvent
and temperature indicated in the table for a period between 10 and 72 hours) using the appropriate

pyrimidine starting material and the appropriate amine. Deprotection (if necessary) was carried out using

conditions described for example 60.

LRMS
No. Structure Name Cond. | Prep. | Depr. iz
N
153 nlfkn 6-(1,4-Diazepan-1-yl)-N* Neat / 2 v ogs
' \[/\NJ\AO isobutylpyrimidine-2,4-diamine 120°C
N
8-[(3R)-3-(Methylamino)pyrrolidih-
N, [¢ )4 (Methy )Py DMSO
134 Y N2 I B | v | 263
[}x,d)\%po n, methylcyclopropypyrimidine2.4- | . . -
diamine
1 N*-Isobutyl-8-{4-methyl-1,4- Neat/ .
N™ =N
! i -1-yDpyrimiding-2,4- 36 N | 279
135 \[/\ﬁ)\)\O ~ :{azeipan A-y))pyrimidine-2, 120°C
lamine
N
ﬂi\.N N*-(Cyclopropyimethy}-6-(3- NP /
136 V/\H)\A'D\ pyrralidin-1-ylazetidin-1- | | N | 2
'D ylpyrimidine-2,4-diamine
N N*-Isoprapyl-8-[(3aR* 7aS*)- OMSO
137 )\ NIAN octahydro-5H-pyrrolo[3,2- / a8 v 277
A, clpyridin-5-yljpyrimidine-2,4-
H mdin->y 120°C
N diamine .
j‘\ N*Bicyclo[1.1.1]pent-1-yl-6-[(3R)- | DMSO
138 4\9\)\ 3-(methylamino)pyrrolidin-1- / 39 y | 275
D““” yilpyrimidine-2,4-diamine 120°C




4.5 N4l sobut y1-6-(4-net hyl pi perazi n-1-yOpyri nmi di ne-2, 4- di ani ne
265 122 x7,0 ILL C7 N4-(Cycl opropyl net hyl ) -6-(4-net hyl pi perazi n- 1-
yl) pyrim dywpeodd2@s am ne 263 123 VrNH PCT/IB2006/003668
N- ( Cycl opropyl net hyl ) - 6-[ (4aR', 7aRl - oct ahydr o- 6H

pyrrol o[ 314-b] pyridin-6-yl | pyrimdin-4-am ne 274 124 NX2N L. Al ?

N4- (3, 3- Di et hyl butyl) - 6-[ (3R) - 3, 4- di met’hyl pi per azi n- 1-

yl 1pyri mi =274 7 rZ25tur Y-
N- | sobut y1- 6- 1( 4@R§, 7al31- ocltexi@ehinepiibinyHi§-Ri-op, 4-Neat/ 0 v 257
b] pyri di ni%: y»}w - 4- ARy 2 eheb2idline” 4 1 1iabic HOMs |
. N
1 6-]3-Methyl-3- DMSO
140 \/\HM (methylamino)azetidin-1-yi]-N*- ! 41 Y 251
q\nf propylpyrimidine-2 4-diamine 120°C
] N*(2,2-Dimethylpropyl)-6-
ri\u - NMP / N 305
141 | YP} J\)\N (hexahydropyrrolo[1,2-alpyrazin- 145°C 42
i (}Q 2(1H)-yhpyrimidine-2,4-diamine
N
. N*-(2,2-Dimethylpropyl)-6-(3-
| . . NMP /
142 \\/\ A pyrrolidin-1-yiazetidin-1- : 19 N | 305
0 . 150°C
D yhpyrimidine-2,4-diamine
N *-(2,2-Dimethyl 1)-N°-[2-
'WJ*” ) (tZII e i:rlo py? 'd'[ Neat/ | 9 Y | 253
143 ' \\/\H /I\%I\N/\/N\ {methylamino)ethyl]pyrimidine- 120°C
2,4,6-triamine
N N*-[2-(Dimethylamino)ethyl]-N°-
”t)*” | 22[d$ Ir::[ya 1 )e' yd]t Neat / 19 N 287
- <)
144 ﬁ/\ A i (2:2-dimethylpropyl)pyrimidin 120°C
1 2,4 B-riamine ‘
N Tod N
-(2,2-Dimethyi 1)-6-f3-
ﬂ)w b,]( me ypmp_y,) [ NMP /
145 \\/\ PPN {isopropylamino)azestidin-1- 150°C 19 Y 293
K ' B\NJ\ yllpyrimidine-2,4-diamine
~~ &-[(3R})-3-(Methylamino)pyrrolidin-
W Neat/
146 \/LHJ\/'\N " 1YN[(TR)-1- poc| 10| Y | 280
A methylpropyllpyrimidin-4-amine
-Butyl-6-[(3R)-3-
W N-Bu-&{BRy-S- Neat /
147 MﬁM\D'"N {methylamino)pyrrolidin-1- £20°C 10 Y 250
A ylipyrimidin-4-amine
Y N (tert-Butyl)-6-[(3R)-3-
0y A 1 NMPT 4s | v | 25
143 )VN )I\/)\NQ----N (methylamino)pyrrolidin-1- 160°C
H \ yilpyrimidine-2,4-diamine
8-[(3R)-3-(Methylamino)pyrrolidin-
1 I( )4 (Methy )py DMSO
Ny 1-yl-N*-(1-
149 X A L ! 44 Y 263
N NO'"'N\ methylcyclopropyl)pytimidine-2,4- 130°C
diamine )
1 N-{feri-Butyl)-6-[(4aS", 7aS")-
] -6H-pyrrolof3,4- ‘NP /
150 )V j‘}\AN " octahydro-6H-pyrrolo[3,4 NMP 3 v 261
i @) blpyridin-6-ylJpyrimidine-2,4- 170°C
H diamine




6-[ (1R*, 53*, 6s1- 6- Ami no- 3- azabi cycl o[ 3. 1. 0Thex- 3-y11- !

N4- (2, 2-di met hyl propyl )pyri m di ne- 2, 4-di am ne 277 127 tri:UN

N-(2, 2-Di ”ﬁb%&?ﬂﬁ 6-[(4aR*, 7aR -oct ahydro- 6H PCT/IB2006/003668
pyrrol o[ 3, 4-b] pyri d| n 6 yl]pyrimdin-4-amne 290 Exanples 128 to 132
The foll ow ng compounds were prepared by a nethod simlar to that
descri bed for exarrpl e 60 and prepar ati @ 26 by reaction of the

Con‘pound pt ClJ(J.I OLL ot ;Lﬂ?[tslislgwpamﬁb—ﬁﬁomlnd: e ot bl]lbbeqyen[

deprot ecti OH \= DVRE2

6- [ 3- (Mef hy ani ﬂwét i di n- 1- W i 15 Y 265
met hyl bul yl)lpyrt |MYW@P@]@5‘"‘“\H@2 4- 120°C
2007/ 072 L63HCT/ 1112006/ 0 3668:!1&@@1&129 - ' NH,

re-[(lS) i LJ;IICLIIyIp]_UpYI: 3. (Methyl lidin-
(et hyl am no) aze din-1-yl]p ﬂfsr%j4%é§ yammo)dy"g;nmne;m@@ 130 F arrNIﬂ,
lille F I uorobenz{/‘il) ( met hyl am nq) azet|i disn-{l-y 265

yljpyrimdi H @n«@ 3 2 methylpropyl]pyrimidine-2,4- 120°C
diamine
N-(sec-Butyl)-8-[3-
Neat/
153 \/L,NMNQ\ . {methylamino)azetidin-1- 120°C 1 Y 235

yllpyrimidin-4-amine

The following compounds were prepared by similar method to those used to prepare the compounds
abave, using the appropriate pyrimidine starfing material and the appropriate amine:
Example Name
154  N*-(Cyclopropylmethy!)-6-piperazin-1-ylpyrimidine-2,4-diamine
155 N“-(4-FIuorobenzyl)-s-[(3R)-3-(methyIamino)pyrrolidin—1-yI]pyrimfdine—2.4-diamine
156  N*(2,2-Dimethylpropyl)-8-piperazin-1-ylpyrimidine-2,4-diamine
157 N“—(2.4—Diﬂuorobenzyl)-6-[3-(methylamino)azetidin-.‘l-yl]pyriﬁidine-2,4-diamine
15I8 6-[3—(Methylamino)azetidin—‘l-yi]—N“-(1-methylbutyl)pyﬂmidine-2,4-diamine
159 N- (2,2-Dimethylproplyl)-s-[S—_(methylamino)azetfd in~1-yl]pyrimidine-2,4-diamine hydrochloride
160  N%[(1R)-1,2-Dimethylpropyl}-6-[3-(methylamino)azetidin-1 -yl]pyrimidine-z,4-diamine

161  B-[3-{Methylamino)azetidin-1-yi]-N*[(15)-1-methylpropyllpyrimidine-2,4-diamine

N4—(2,2-Dimethylpropyl)-6-[(3aR*,7aS*)~octahydro-5H—pyrroIo[3,2~c]pyridin-5-yl]pyrimidine-2,4-
diamine

162
163  6-Piperazin-1-yl-N*-propylpyrimidine-2,4-diamine

164  N-Ethyl-6-[3-(methylamino)azetidin-1-ylpyrimidine-2,4-diamine

N‘—(Cyclopropylmethyl)-6-[(4aR,7aR)-octahydro-6H-pyrrolo[s,4-b]pyridin-6-yl]pyrimidine-2,4—

165 L.
diamine

168 N*-(2,2-Dimethylpropy})-6-[{4aS,7aS)-octahydro-6H-pyrrolo]3,4-b]pyridin-6-yljpyrimidine-2,4-
diamine

167  N*-(Cyclopropylmethyl)-6-[(3R)-3-(methylamino)pyrrolidin-1-ylpyrimidine-2,4-diamine



131 F ONH, N4-(2,3-Difluorobenzyl)-643-(nethyl an no)azeti di A-1-
yl ] pyri mdine-2, 4diam ne 321 132 -...,/t,ni 2

N4- But yl - 6¢3--06ihk @am no) azeti di n- 1- Apyrl m di ne- 2, 4- dp @dI6usADkss
Exanpl es 133 to 153 The foll ow ng conpounds were prepared by a

method simlar to that described for preparation 26 (solvent and
tenperature indicated in the table for & period between 10 and 72
hours) using the ,ap ropriate Spyrimdine starti n% material and the
appr opr i at efé8ni pete @r[%éf'ﬁ“ﬁ’[ﬁ?m(‘?)ﬁzef“@b%ﬁ@%{mne\ﬁasd i ed out u5| ng
conditions described for exanple 60. No. Structure Nane Cond _ep
Depr. LRVB 10z M3Bonn-Ga4as.758) cctanyprifihPBropls, 4l G iR midingr A 4-figmin
| sobutyl pyrim di ne-2, 4-di am ne Neat / 120C 34 Y 265 134

170 B- (3-Am1noazet|d|n 1-yi)-N 4. ethylpyrimidine-2 4-diamine

171 6-{3-Aminoazetidin-1 y)-N(cyclopropyimethylpyrimidine-2 4-diamine

172 N"‘-Cyclopropyl-6-[(SaR*,7aS*)—octahydro—5H-pyrro[o[3 lz;c]pyridin-5-y]]pyrimidine—2 A-diamine
173 4[3-(Methylamino)azetidin-1-yl]-8-(4-methylpiperidin-1-yl)pyrimidin-2-amine

174  N*-(Cyclopentyimethyl}-8-[(3R)-3-(methylamino)pyrrolidin-1-yl] pyrimidine-2,4-diamine

175  6-(1,4-Diazepan-1-y))-N*-ethyipyrimidine-2,4-diamine

176 N“-(Cyc;opropylmethyl)-Nﬁ-[z-(dimethylamino)ethy|1pyrim1dine-2,4,s-triamine

177 . N“—(2,2-Dimethy]propyI)-6-[(38)—3-(methylamino)pyrro]idin-1 -ylpyrimidine-2,4-diamine

178 N*-Cyclobutyl-6-[(4aS,7aS)-octahydro-6H-pyrrolo[3 A-blpyridin-6-yljpyrimidine-2,4-diamine
179  N-Cyclobutyl-6-[3-{methylamino)azetidin-1-yllpyrimidin-4-amine

180  8-[(3R)-3-(Methylamino)pyrrofidin-1 -yi]-N“-propy!pyﬂmidine-2,4-diamine

181 N-Cyclobutyl-6-[(3R)-3-(methylamina)pyrrolidin-1-yllpyrimidin-4-amine

182  N*-{2-Methoxyethyl)-6-[3-(methylamino)azetidin-1-ylpyrimidine-2,4-diamine

183  N-(2,2-Dimethylpropyl)-8-{(3R)-3-(methylamino)pyrrolidin-1-ylJpyrimidin-4-amine

184  N*-(Cyclopropylmethyl)-8-[(35)-3-methylpiperazin-1-yllpyrimidine-2,4-diamine

185  N*-Ethyl-6-(4-methyl-1,4-diazepan-1-y)pyrimidine-2,4-diamine

188  N*-(2,2-Dimethylpropyl)-8-[3-methyl-3-(methylamino)azetidin-1-yllpyrimidine-2 .\4-diamine

187  N*Isopropyl-6-piperazin-1-ylpyrimidine-2 4-diamine

N*(Cyclopropyimethyl)-6-[(3aR* 7aS*)-octahydro-5H-pyrrolof3,2-clpyridin-5-yl]pyrimidine-2,4-
diamine

188

188  N-Cyclopropyl-6-[3-(methylamino)azetidin-1-yljpyrimidin-4-amine

190  6-3-Aminoazetidin-1-yl)-N*-(2,2-dimethylpropylpyrimidine-2,4-diamine

N*-(2,2-Dimethylpropyl)-8-[(1 5,48)-5-methyl-2,5-diazabicyclo[2.2. 1]hept-2-ylpyrimidine-2,4-
diamine

181



ra NA"Nr>, ..k.i..k. O. ?
6-[ (3R) - 3- (Met hyl am no) pyrrolidinl-y11-N4-(2-

nmet hyl cycl\qgrzgtpiyol7 gyrimdine-2,4- diamne DVMSO/ 130C N
tiAyr..---- %lsobutyl 6- (4-methyl -1, 4- SPenARiichisel

di azepan 1- yI)pyr| m di ne-2,4- dianm ne Neat / 120C 36 N . 279 136 NIN
It .1 very-------- N-' \--"L-0 N4-(Cyc#opropyl net hyl ) - 6- (3-

pyrrol I di n-1-ylazetidin-1- yQopyrimdine-2,4-diam ne NVP / 150C 37 N
289 137 i NBRl  N-(2,2-Dimethylpropyl)-6-(3-pyrrolidin- 1-ylazetidin-1-ypyrimidin-4-amine

193 N%-Ethyl-6{(3aR* 7aS*-octahydro-5H-pyrrolof3,2-clpyridin-5-ylpyrimidin e-2,4-diamine
194  N-(Cyclopropylmethyl)-N'-[2-(dimathyiaminc)ethyi]pyrimidine-4,8-diamine
195 6-[(3R)-3-Aminopyrrolidin-1 -yI]-N"-(Z-methylbuty!)pyrimidine-z,4-diamine
198  N*(Cyclopropylmethyl)-6-[3-methyl-3-(methylamino)azetidin-1 -yllpyrimidine-2,4-diamine -
197  N-Ethyl-6-(3-pyrrolidin-1-ylazetidin-1-yl)pyrimidine-2,4-diamine
198  N*isoPropyl-6-(4-methyl-1 ,4-diazepan-1-y!)ﬁyrimidine-z 4-diamine
199  N*-Cyclobutyl-8-[(3R)-3-{methylaminc)pymalidin-1 -yl]py;rimidine-z A4-diamine
| 200  N*-Methyl-6-[(3aR* 7aS*)-octahydro-5H-pyrrolof3,2-clpyridin-5-yllpyrimidine-2,4-diamine
201 6-(4-Aminopiperidin-1 -yD-N*(2,2~dimethylpropyl)pyrimidine-2,4-diamine
202  N-lsopropyl-6-[(3R)-3-(methylamino)pyrrolidin-1-yllpyrimidin-4-amine
203  N-Cyclopropyt-8-{(3R)-3-(methylamino)pyrrolidin-1-yl]pyrimidin-4-amine
204 N“-(Cyclopropylmethyl)-e—[(3S)-3-'(methylamino)pyrrolidin—1-yl]pyrimidine-2.4;diamine
205  NEthyl-6-(3S)-3-(methylamina)pyrrolidin-1-yljpyrimidine-2,4-diamine
208  6-[3-(Methylamino)azetidin-1-yl]-N-propylpyrimidin-4-amine
207  N-(tert-Butyl)-8-[(3S)-3-(methylamino)pyrrolidin-1-yllpyrimidine-2,4-diamine
208  N*Methyl-6-piperazin-1-ylpyrimidine-2,4-diamine

208  N*“(2,2-Dimethylpropyl)-8-{3-[(methylamino)methyljazetidin-1-yl}pyrimidine-2 4-diamine

N*-(Cyclopropylmethyl)-6-[(4a$8,7aS)-octahydro-6H-pyrrolo[3,4-b]pyridin-6-ylJpyrimidine-2,4~
diamine :

210
211 N"-(3,3-Dimethylbutyl)~6—[(éS)-'.’;-(methylamino)pyrrolic_;lin—'t yllpyrimidine-2,4-diamine
212 N*:-(2-Aminoethyl)-N°(cyclopropylmethyl)pyrimidine-2,4,6-tfriamine

213 N*-(2-Fluorobenzyl)-6-[(3S)-3-methylpiperazin-1-ylJpyrimidine-2,4-diamine

214  N%Ethyl-6-piperazin-1-ylpyrimidine-2,4-diamine

215 B-[(3R)-3-Aminopyrrolidin-1-yi-N*-(cyclopropylmethyl)pyrimidine-2 4-diamine



A...c)..". .4 m...... \ 141--11 N4-I|sopropyl -6-[(3aR*, 7aS") -

oct ahydro-5Hpyrrol o[ 3,2- tyridin-5-ylipyrimdine-214- diam ne DVb0
120C 38 Y wWp2uuB@g216AN . . 4. 11: 1L) _ 0_14\ PCT/TB2006/003668
N4-Bi cyclo[ 1. 1. 1] pent-1-y1-6-[(3R)- 3-(nethylam no)pyrroliclin-1-
ylipyrimdine-2,4-diamne DMSO / 120C 39 Y 275 WO

2007/ 072163PCT/ | B2006/ 003668 61 - 139 1A ---Innr-Th L..... "N

?'Zg‘é' ﬁgniYnggli_?per6i-[ghp3-/lrhi¥3p}/ﬁ'&r&ﬁ~1-9}-méogé(t{]lwﬁ?.nmng-ﬂl—%iandﬁngi am ne Neat /

217 B(3aR*8aS5*)-Hexahydropyrrolo[3,4-clpyrrol-2(1H)-yl]-N*isobutylpyrimidine-2,4-diamine

a

218 6~[(3R)~3-Aminopyrrolidin-1-yl]-N“—(cyclopentylmethyl)pyrimidine-2,4-diamine
218  8-/(3R)-3-Aminopyrrolidin-1-yl}-N*propylpyrimidine-2 4-diamine
220 N-(2-Arninoethyl)-N'—(qyc!opropylmethyi)pyrimidine—4,6~diar;nine

221 N*Methyl-6-[(3R)-3-(methylamino)pyrrolidin-1-yl[pyrimidine-2,4-diamine

N*[{(1R*53* 6s*)-3-Azabicycio[3.1 .O]hex-B-yl]-Ns-(Z.Zrdimethylpropyl)pyrimidine-2,4,6-
friamine

222
223 N'-{tert-Butyl)-6-(4-methylpiperazin-1-yl)pyrimidine-2 4-diamine
224 N-Cyclopropyl-6-(4-methyl-1,4-diazepan-1-y)pyrimidin-4-amine
225  B-[(3R)-3-Aminopyrrolidin-1-yi}-N*(3,3-dimethylbutypyrimidine-2,4-diamine
226  N-(2,2-Dimethylpropyl)-6-[3-(isopropylamino)azetidin-1-yi]pytimidin-4-amine
227 N (Cyclopropylmethyl)-6-{3-[(methylamino)methyl]azetidin-1 -yipyrimidine-2,4-diamine
228  N*(3-Fluorobenzyl)-6-[(3S)-3-methylpiperazin-1-ylJpyrimidine-2,4-diamine
229  B-(4-Aminopiperidin-1-yl)-N*-isobutylpyrimidine-2,4-diamine
230  N*-Cyclobutyl-6-[(4aR,7aR)-octahydro-6H-pyrrolof3,4-b]pyridin-6-yilpyrimidine-2,4-diamine
231 N*-lsopropyl-6-(octahydro-5H-pyrrolo[3,2-clpyridin-5-yl)pyrimidine-2 4-diamine
232  6-(3-Aminoazetidin-1-yl)-N*-propylpyrimidine-2,4-diamine
233 N“~(3,4—Diﬂuorobenzyl)-6-[3-(methylamino)azetidin—1-yl]pyrimidine—2,4-di;amine
234 6-(4—Aminopiperidiﬁ-1 -yI)-N'-isopropylpyrimidine-2,4-diamine
235 6-[(3l'x;)-3-(Nlethylamino)pyn-olidin—'l-yl]-N“-(S,3,3-triﬂuoropropyl)pyrimidine;z,4-diamine
236  4-(3,3-Difluoroazetidin-1-yl)-8-[3-(methylamino)azetidin-1-yl)pyrimidin-2-amine
237 ‘ N‘-(Z-Fluorobenzyl)—6-{(3R}-3—methylp&perazin-1-yl]pyrimIdine-2,4-diamine
238  6-[(3aR*6aS*)-Hexahydropyrrolo[3,4-clpyrrol-2(1H)-yl-N*-isopropylpyrimidine-2,4-diamine

239  N-(2,2-Dimethylpropyl)-6-(4-methyl-1 4-diazepan-1-yi)pyrimidin-4-amine



140 11IIN--. _.--*N--C..,---C 643-t 3-3- i
(1r2rStChyI am no) azetidi n-1-yl1]-N4- propyl pyri m di ne-2, 4-di am ne DVSO /

41 Y valo N \."-, Lt.,- N4(22D|rrethy iﬁﬁ%ﬁ&
(hexahydropyrr%ﬂ,ff 2- a] pyrazi n- 2(1H) 11) pyri md| ne- 2, 4ﬂ5| a nm&‘s
145C 42 N 305 142 AN 1...,1 ---i- ---- -4.30

N4- (2, 2- Di et hyl propyl) 6 (3- pyrrolldlﬁﬁ-l yl azeti din-1-

yQpyri mdine-2,4-diamne NV / 150C 19 N 305 143 | N A, LAN TPI
240  N*-(4-Fluorobenzyl)-6-[(35)-3-methylpiperazin-1-ylpyrimidine-2,4- -diamine -

N-isopropyl-6-[(3aR* 6a5*)-5-methylhexahydropyrrolof3,4-clpyrrol-2(1 H)-ylipyrimidine-2,4-
diamine

241

242 4-[3-(Methylamino)azetidin-'l-yl]-6-[(35)-3-methy]morpholin-4-yl]py'rimid'i.n-z-amine
243 N*-(Cyclobutylmethyl)-8-[(3R)-3-(methylamino)pyrrolidin-1-yllpyrimidine-2,4-diamine
244  N-(3,3-Dimethylbutyl)-6-(3-pyrrolidin-1-yiazetidin-1-y}) pyrim.idin-4-amine

245 N"-(Z.5-Diﬂuorobenzyl)-e-[(SR)-3—(methylamino)pyrrolidin-1 -yllpyrimidine-2 4-diamine
246  6-(3-Amino-3-methylpyrrolidin-1 ~y)-N*{cyclopropylmethyi)pyrimidine-2,4-diamine
247  N*(4-Fluorobenzyl)-6-[(3R)-3-methylpiperazin-1-yllpyrimidine-2,4-diamine

248  N*-Methyl-6-[3-methyl-3-(methylamino)azetidin-1-yllpyrimidine-2,4-diamine

249  N*.(3-Fluorobenzyl)-6-[(3R)-3-(methylamino)pyrrolidin-1-yijpyrimidine-2,4-diamine
250 N4~(2,2-Dimethylpropyl)-G-{3-(rr;ethylamino) piperidin-1-y{]pyrimidine-2,4-diamine
251  N*-Benzyl-6-{(3S)-3-methylpiperazin-1-yilpyrimidine-2,4-diamine

252 I‘;I-Cicl opropyl-8-[(38)-3-methylpiperazin-1-yl]pyrimidin-4-amine

253  N*-(2-Fluorobenzyl)-6-[(3R)-3-(methylamino)pyrrolidin-1-yllpyrimidine-2,4-diamine
254  N*-Benzyl-6-{(3R)-3-(methylamino)pyrrolidin-1-yljpyrimidine-2,4-diamine

255  6-[(3R)-3-Aminopyrrolidin-1 yl]-N-2,3-difluorobenzylpyrimidine-2,4-diamine

256  N*-Cyclopropyl-6-[(3R)-3-(methylamino)pyrrolidin-1-yl]pyrimidine-2 4-diamine

257  N*“-Ethyl-6-[3-methyl-3-(methylaminc)azetidin-1-yllpyrimidine-2,4-diamine

258  6-[(38)-3-Methylpiperazin-1-yl]-N-propyipyrimidin-4-amine

259  N*Benzyl-68-[(3R)-3-methylpiperazin-1-ylipyrimidine-2 4-diamine

260  6-(4-Cyclohexylpiperazin-1-yl)-N-(2,2-dimethylpropyl)pyrimidin-4-amine

261 N-Isopropyl-8-[3-methyl-3-(methylaminc)azetidin-1-ylJpyrimidin-4-amine

262  N-Methyl-8-(3R)-3-(methylamino)pyrrolidin-1-ylJpyrimidin-4-amine |

263 4-[3-(Methylamino)azetidin-1-yl]-6-{(3R)-3-methylmorpholin-4-y{jpyrimidin-2-amine



N4- (2, 2- Di m et hyl propy1) - Nr - [ 2-
(et hyl am no) et hyl ] pyri m di ne2,4,6-triamne Neat! 1 20C 19 253 144

AN . ..., WO2DWKE2163NI |k T 4 PCT/IB2006/003668
Nt -[ 2- (Di net hyl am no) et hyl | 4r (2, 2- di et hyl propyl ) pyri m di ne-
2416-triam ne Neat / 120C 19 N 267 145 |, tINd ,..IL# 1% T 11. |aelL
" N4- (2, 2-Di et hyl propyl)-643- (isopropyl am no)azetidin-1-
yl]pyrimdi \ N [aTNE] g,gaelélpd K- .- -ING'N
6-R3R)-3-(l\%ghyle A p'iy‘fe*r“%fﬁa‘fdwﬁ@ E'|\l‘-’y¥)€' e 2 dHhin

met hyl pr opyielspy -(5@\9:inQ—Eﬁ’eﬁ%ﬂr@hdm@ﬁ}hﬁ-e&a&ﬁnldxne-2,4-diamine
266  6-(4-Aminopiperidin-1 ;yl)-N4-propylpyrimidine-2,4-diarﬁine
267  N*(3-Fluorobenzyl)-6-[(3R)-3-methylpiperazin-1-yljpyrimidine-2,4-diamine
268  4-[3-{Methylamino)azetidin-1-yi]-6-morpholin-4-ylpyrimidin-2-amine
269 6-(4-Aminopiperidin—1-yl)-N"-cyclopropylpyrimidine-2,4;diamine
270 N-(3,3-Dimethylbutyl)-6-(4-ethylpiperazin-1-yl)pyrimidin-4-amine
27N N*.(2,6-Difiuorobenzyl)-6-[(3R)-3~(methylamino)pyrrolidin-1-ylJpyrimidine-2,4-diamine
272 N‘-(2.3—Diﬂuorobenzyl)-6-[(3R)-3-(methylamino)pyrroiidin-’l-yl]pyrimidine-2,4—diamine

273 N*(3,5-Difluorobenzyl)-6-[(3R)-3-(methylamino)pyrrolidin-1-yllpysimidine-2,4-diamine

(5-{[(38)-3-({6-(3,3-Dimethylbutyl)aminolpyrimidin-4-ylyamino)pyrrolidin-1-yljmethyf}-2-
furyl)methanol

274

275  4-(3,3-Difluoroazetidin-1-yl)-6-[(3R)-3-(methylamino)pyrrolidin-1-yl]pyrimidin-2-amine
278 N,N'-Bis(cyclopropylmethyl)-S—[S—(methylémino)azetidin—1—yi]pyrimidine-2,4—diamine
277  N*-(3,4-Difluorobenzyl)-6-[{3R)-3-(methylamino)pyrrolidin-1-yiJpyrimidine-2 4-diamine
273 N“-lsobutyl—S-[:S—(methylamino)piperiqin—1-yl]pyrimidine-z,4-diamine |
279  N-(3,3-Dimethylbutyl)-N-methyl-N-(1 -mgthylpiperidin-ti—y!)pyrimidine-4.6-diamine

' 280  6-(1,4-Diazepan-1-yl)-N-(3,3-dimethylbutyl)pyrimidin-4-amine
281 N-Benzyl-N'-[(38)-pytralidin-3-yl]pyrimidine-4,6-diamine
282  4-[(3R)-3-(Methylamino)pyrrolidin-1-yl}-8-morpholin-4-yipyrimidin-2-amine
283  6-(4-Aminopiperidin-t -yl)—N“-(cyclopropylmethyl.)pyrimidine-2,4-diamine
284  6-(4-Aminopiperidin-1 -yl)-N*-methylipyrimidine-2,4-diamine
285  N-(Cyclopropylmethyl)-6-piperazin-1-ylpyrimidin-4-amine ;
286  N*Isopropyl-6-{(3R)-3-(methylamino)pyrrolidin-1-yiJpyrimidine-2,4-diamine

287  N*-(2,2-Dimethylpropyl)-8-(3-morpholin-4-ylazetidin-1-yl)pyrimidine-2, 4-diamine



10 Y 250 147 1[Th ,.."-7. ... -*" . Nr-..... 4" . . -N HaRN \
N-Butyl-6-[(3R)- 3- (nethylam no)PyrrolidinA - yljpyrimdin-4-am ne

Neat / 120Gq 24650 2]% 0 148 A ta 4N) LcAN H
N4- (tert-But YZ%@ z 3R)-3- (nethyl ami no)pyrrolidin-1- PCT/B2006/003668

yl ] pyri mdine-2,4-diamne NMP / 160C 43 Y 265 149 NNINy A ..4.1... N
N 6-[(3R)-3-(M et hyl am no) pyrrolidinl-y& -N4-(1-
nmet hyl cycl opropyl ) pyri mdine-2,4- diamne DMBO / 130C 44 Y
288 N-(3,3-Dimethylbutyl)-N'-(1-methylpiperidin-3-yl)pyrimidine-4,6-diamine
289  N-{(3S)-1-Benzylpyrrolidin-3-yl]-N'-(3,3-dimethylbutyl)pyrimidine-4,6-diamine
290  N-[(35)-Pyrrolidin-3-yl}-N-[(25)-tetrahydrofuran-2-yimethyljpyrimidine-4,6-diamine
291 N-(Cyclopropyimethyl)-5-methyl-8-[{3R)-3-(methylamino)pyrrolidin-1-ylpyrimidin-4-amine
202  &-(3-Aminopyrrolidin-1-yl)-N-(3,3-dimethylbutyl)pyrimidin-4-amine
293 4—[6-(4-Methylpiperazin-1-yl)pg;rrimidin-4-yi]morpholine
284 N*-(Cyclopropylmethyl)-8-[3-(methylamino)piperidin-1-yl]pyrimidine-2,4-diamine
205  4-[3-(Methylamino)azetidin-1-y|]-6-piperidin-1-ylpyrimidin-2-amine
206 N-(3,3-Dimethylbutyl)-N-[(38)-1-methylpyrrolidin-3-yllpyrimidine-4,6-diamine
207  (18,5R)-3-{6-[(2,2-Dimethylpropyl)amino]pyrimidin-4-yl}-3-azabicyclo[3.1.0Jhexan-1 -amine

208  N*(3,3-Dimethylbutyl)-6-[3-methyl-3-(methylamino)azetidin-1-yJpyrimidine-2 4-diamine

299  N-(3,3-Dimethylbutyl)-8-{4-[(1-methyl-1H-imidazol-2-yl)methyllpiperazin-1-yl}pyrimidin-4-amine

(1R*,58%65*)-3-{6-[(3, 3-Dimethylbutyl)aminc]pyrimidin-4-yI}-N,N-dimethyl-3-
azabicyclo{3.1.0]hexan-6-amine

300
301  N-(3,3-Dimethylbutyl)-6-(4-pyrrolidin-1-ylpipefidin-1-yl)pyrimidin-4-amine

302  83-(Diethyiaminc)pyrrolidin-1-yi}-N-(2,2-dimethylpropyl)pyrimidin-4-amine

303  6-(4-Azetidin-3-ylpiperazin-1-yl}-N-(2,2-dimethylpropylpyrimidin-4-amine

304  (15*5R*-3-{6-[(Cyclopropylmethyl)amino]pyrimidin-4-yi}-3-azabicyclo[3.1.0Jhexan-1-amine
395 6-(4-Cyclohexylpiperazin-1-yl)-N-(cyclopropylmethyl)pyrimidin-4-amine

306  N-(Cyclopropylmethyl)-N-[2-(diethylaminc)ethyl]-N-methylpyrimidine-4,6-diamine

307  2-(4-{6-(3,3-Dimethylbutyl)aminclpyrimidin-4-ylipiperazin-1-yl}ethanol

308  B-(4-Azetidin-3-ylpiperazin-1-yl)-N-(cyclopropylmethyl)pyrimidin-4-amine

N*-(3,3-Dimethylbuiyl)-6-[(1R,5S,65)-6-(methylamino)-3-azabicycio]3.1.0Jhex-3-yilpyrimidine-
2 4-diamine

309

310 N%(Cyclopropylmethyl)-6-[(3R)-3-methylpiperazin-1-yi]pyrimidine-2 4-diamine

311 &-[(3R)-3-Aminopyrrolidin-1-yi-N*(2,5-difluorobenzyl)pyrimidine-2,4-diamine



263 150 I N A ..u.,,, NN N-(tert-Butyl)-6-[(4aS*, 7aS*)-

oct ahydr o- 6H pyrrol o[ 3, 4- b] pyridin-6-yl]pyrimdine-2,4- diamne '
NVP /  1700n02007/@28063 WO 2007/ 072163PCT/ 1132006/ 003668 6RCT/iE2 (065003668
6- R3R) - 3- (Met hyl ami no) pyrrolidinl-yli-N4-[(1S)-1-
nethylpropyllpyrinidine 24- di am ne DN§% /[ 120C 15 Y 265 152 1 ,...
JND)1, H,n..... N 1

6- R3R) - 3- ( ';??hyl %ﬁt% b ﬁ Mh&&%é&@iﬁ-w%@yfﬁiain-4-amine

met hyl prop pyri amne
B-[(3R)-3-Methylpiperazin-1-yi]-N-propylpyrimidin-4-amine
314  N-Cyclopropyl-8-(1,4-diazepan-1-yi)pyrimidin-4-amine
315 N-(2-Pheny|ethy|)-N'-[(3S)-py;rolidin-s-yl]pyrimtdiﬁe-d.,ﬁ-diamine
316  N*(3,5-Difluorobenzy!)-6-{3-(methylamino)azetidin-1-ylJpyrimidine-2,4-diamine

317  N*(2,6-Difluorobenzyl)-6-[3-(methylamino)azefidin-1-ylJpyrimidine-2 4-diamine

N"-(2,2—Dimethylpropyl)-G-[(4aR,7aR)—ootahydro-eH-pyrroI0[3,4-b]pyridin-6-y|]pyrimidine—2,4-
diamine

318
319 N-[(3S)—Pyrrolidin-S-yl]-N'-[(2R)-tetrahydrofuran-2—y]rhethyl]pyrimidine-4,6-diam]ne

320  6-~(3-Amino-3-methylpyrrolidin-1-yl)-N*-methylpyrimidine-2,4-diamine

321 N“Methyl-6-{3-(methylaminc)piperidin-1-yljpyrimidine-2,4-diamine

322 N (Cyclopropylmethyl)-6-(3-morpholin-4-ylazetidin-1-yl)pyrimidine-2,4-diamine

323  6-[3-(Methylamino)piperidin-1-yi]-N*-propylpyrimidine-2,4-diamine

324  N*Ethyl-8-[3-(methylamino)piperidin-1-ylJpyrimidine-2,4-diamine

325  N*-(2,4-Diflucrobenzyl)-6-[(3R)-3-(methylamino)pyrrolidin-1-yl]pyrimidine-2,4-diamine
328  N-(2,2-Dimethylpropyl)-5-methyl-6-{(3R)-3-(methylamino)pyrrolidin-1-yilpyrimidin-4-amine

327  64(3'S)-1,3-Bipyrrolidin-1"-yil-N*{2,2-dimethylpropylpyrimidine-2,4-diamine

N-(3,3-Dimethylbutyl)-6-[(4aR* 7aR*)-octahydro-8H-pyrrolo[3,4-b]pyridin-B-ylJpyrimidin-4-
amine

328
328  N-(3-Methylbutyl}-N-[(3R)-pyrrolidin-3-yl]pyrimidine-4,6-diamine

330 N"-(a,3-Dimethy|buty|j-Nz,N*-dimethyl-s-@-methylpiperazin-1-yl)pyrimidine-2.4-diamine
331  N-isoPropyl-5-methyl-8-(4-methylpiperazin-1-yl)pyrimidin-4-amine

332 6-(3'S)-1,3-Bipyrrolidin-1'-yiJ-N*(3,3-dimethylbutypyrimidine-2,4-diamine

6-[(1R*,65* Bs*)-6-Amino-3-azabicyclo[3.1 OJhex-3-yl]-N*(3,3-dimethylbuty)pyrimidine-2,4-
diamine

333

334 . N-(Cyclopropylimethyl)-N-methyl-6-(4-methylpiperazin-1-yDpyrimidin-4-amine

335  N-(2-Methoxyethyl)-N-[(3R)-pyrolidin-3-yllpyrimidine-4,6-diamine -



120C 15 Y 265 153 n ----1N'O, "N N-(sec-Butyl)-6-13-

(et hyl am no) azetidin-1- yllpyrimdin-4-amne Neat / 120C 1 Y 235

The foll ov@vg%mynds were prepared by simlar nethod, é,fh&z@&%%lﬁ@ed

to prepare the conpounds above, using the appropriate pyfimdi ne

starting material and the appropriate am ne: Exanpl eNane

154N4- (Cycl opr opyl met hyl ) - 6- pi per azi n- 1¥yl pyri m di ne- 2, 4- di am ne
155MN4- (4- Fl uor obenzyl) - 6- R3R) - 3- ( net ‘?/I am nog pyrrolidin-1-Apyrimdine

-2,4-di am n@6  N-Methyl- 1—(B-pyrrolldun-1-ylpynmld1n -yl)azeiidin-3-amine

156N4- (2, 2- Di met hyl propyl ) - 6- pi perazi n-1-yl pyri m di ne- 2, 4-di am ne

157N4- (2, 4- 8I7f | WeBohiNARR)-PEURINCHERFIyKianTFrdp@set i di n- 1- yppyri ni di ne- 2
, 4-di am ne

1586- 13- ( Megdsy | avhi(e®))teBeptyiroliraticin-3-p-N43.B-oimeyipDBrimidise piibriiaringe- 2, 4- di a

m ne

159N4- (212- BisetNiy3d pPiopihihunh Bty mathilvirsyeard ty)rirmidine-Adgiermise di ne- 2,

4-di am ne hydrochl ori de

160N4- [(1R) 34b, 2-e-meinhyiberidiopylEN-(6E Setaituylminidoyamiei di n- 1-yl | pyrimi d
I ne-2, 4-di am ne

161643- (Met bl am-mm)amailm.ﬂa-m—rﬁ-[(ysgatetfdnyd[dul@)Z-maﬂwﬂmw gnop§Hiamipe i ni di ne
-2,4-di am ne

162N4- ( 2, 2- Bizretdyagn sEBid)reldinf1:BRS 3-datthyibdayinitinet-Skireyr r ol o 3, 2-cl o
yridin-511] pyri mdine-2,4- di am ne

1636- Pi per agin- In- gel:r:Nﬁetmunmmpumemmplpamema-,yu;bymmam-ﬂedlamme
164N4- Et hyl - 6] 3- (et hyl am no) azeti di n-1-yl ] pyri'm di ne-2, 4-di am ne

165N4- ( Cycl epr opylommdiyelnySn8aiRrdiaiRe-yiytraitiyas Sdighingyr r ol of 3, 4- b] pyr
i di n-6-yl]pyrimdine-2A- diam ne

166N4- ( 2, 2- BugretinyirMroryidin-s oIL4@®)-téahydraeiredystiolfifinidine-#. eldapBe 4- b] pyr
I di n-6-yl | pyrimdine-2,4- diam ne

346  N-(2-Phenylethyl)-N-{(3R)-pyrrolidin-3-ylJpyrimidine-4,6-diamine
347  N-{Cyclopropylmethyl)-N'-[2-(methylamino)ethyllpyrimidine-4,6-diamine
348  N-[(3R)-1-Benzylpyrrolidin-3-yi}-N'-(3,3-dimethylbutyl)pyrimidine-4,6-diamine

(5-{[(3R)-3-({B-[(3,3-Dimethylbutylyamino]pyrimidin-4-yllamino)pyrrolidin-1-ylimethyl}-2-
furyl)methanol

349
350  N-(2,3-Dihydro-1H-inden-2-yl)-N-{(3R)-pyrrolidin-3-ylJpyrimidine-4,6-diamine
351  B-(3,4-Dihydroisoquinolin-2(1H)-yl)-N-{(3R)-pyrrolidin-3-yl]pyrimidin-4-amine

352 N‘{-(3-Fluorobenzyl)-6-[3—(methylamino)azetidin—1-yl]pyrimidine—2,4-diamine

N-(2,2-Dimethyipropyl}-6-[(1R,58)-1,2,4,5-tefrahydro-3H-1,5-epimino-3-benzazepin-3-
yilpyrimidin-4-amine

353

354  N*Cyclobutyl-6-[(4aS,7a8)-octahydro-6H-pyrrolo]3,4-blpyridin-6-ylpyrimidine-2,4-diamine

N*(Cyclopropylmethyl)-6-[(4aS,7aS)-octahydro-6H-pyrrolof3,4-b]pyridin-6-yllpyrimidine-2,4-
diatnine )

355
356  N*(tert-Butyl)-6-(4-methylpiperazin-1-yl)pyrimidine-2,4-diamine

357 AN"'—(tert-Butyl)-S-[(4aS,7aS)-octahydro-6H-pyrrolo[3,4-b]pyridln-e-yl]pyrimidine-2,4-diamine

N*-(2,2-Dimethylpropyl)-8-[(1R* 55* 85*)-6-(methylamino)-3-azabicyclo[3.1.0]hex-3-
yllpyrimidine-2 4-diamine

358
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[ 3. 1. 0j hekar2t~adp-iie No activity at top
208N4- ( 3, B—EFdet .”:"ﬂ%%ut yiy—bd—mrethyH 3- (et hydtani mo) azet i dil sdoab] py!
i m di ne-2}4- '4anﬂi N 550 302 NT 20% at 10uM
299N- (3,3 th Il}lllmt yl)%c}-ksli- H-t=met) | LH 8031 daaol - 2- y| ) mesdeyioihi pe
razin- l-y')pzﬁlsl Ili%ll- A=arm g, 304 NT 19% at 10uM
300( 1R*, 58* s =330 1 (3, STIdeBBl: ityl) ani pal pyrim di n-4J :_g "(t;“'uM Ry
nmet hyl - azzEgl CY GOl 3. 1. O1EggXan- o- aipl ne 306 NT 18% &t 10M
301N (3, 3{ D gt NYRUTYT) - 6454~ PyrT ol i|di n- F=yigrpengaiT=t=Auypl il T
-am ne 260 | NT ~ [ 100% at 10uM No activity at top
3026[ 3- ( Di et il ampzo) pyrr ollsdi n- 1- yfl|- P, 2368 ndtNTy| pr opy| i | 0-
4- am ne 262 NT 623 . 308 NT 26% at 10uM
3036- (4- Azet 2adi n-|3ayl pi per dgdsn- 1-yl ) - | 2- gjmetihyl propyl ) @;@?\gﬂg&%
4-am ne 264 NT 704 311, NT 0% at 20014
304( 1S*, 5V - 26 6| NrCycl opr sl et hyL ) ani ngtpii =4y T St BTy
| o[ 3. 1. 0Thex2a§- 1-|A¥i ne 708 55— TnT To% atzo“m
3056- (4- Cycl effexyINli perazigstB-yl) - N-( Propy et Ny ) Py T i{Wb &bty s top
i ne 268 NT 16% 2t 10uM 314 | NT dose (10pM)
306111- ( Cycl &% ogWlmet hyl } 188912 ( di etihy| anindifet NN net hy 1168P| i ding
) di ne2/0 _|>16200 839 NG activity at top
4, 6- di am4 = 316 NT dose (10uM)
3072-(4-((%@}3-& Tothy bu%‘g-fo) ari-rOTHYT | M= 4=yi1) pirperaziiie fa B Gha
nol 27’; ,:T 92(1) 317 NT dose (10].!M)
3086- (4- Azet 2‘}#' Ay HerpergZig—t—yt)=|N\ (cycl Ry opyr\IITrret hyl ) p g’si tﬁ’94
-am ne 30¢ NT 16
4\t 18 I NT o g1, ., .
N4- (3, 3-Di IIb‘b—}SYT Q=64 1RpH3 -(ITEtuyusé-,Hu a vty az-abt \ag%,gtghm
O0Thex- 3- yI[T pygF mQ1e2, 4= digrg,ne 391 NT 5% atZ‘OEM
278 NT 1260 322 [ NT 57% at 20uM
279 >9130 1370 323 NT 85% at 20pM
280 NT 1430 324 | NT 55% at 20
281 NT 1550 325 | NT 43% at 20uM
282 NT 1660 326 | NT 48% at 20uM
283 | NT 1700 327 lare NT
284 | NT 1720 328|554 NT

kS 2




310N4- (Cycl opropyl net hyl ) -6-[ (3R) - 3- net hyl pi perazi n-1- Apyri m dine-2,4

-di am ne

3116-[ (3R wd- Zﬁﬁgl(ﬁﬂggrrol idin-1-yll-N4-(2, 5-di fl uorobenzyppiitodides- 2
, 4-di am ne

312N—(3 3-Di rrethyl butyl) - 6- (3-nor phol i n-4-yl azetidi n-1- Apyri m din-4-a

m ne 3136-[ (3R)-3- Met hyl pi perazin-1-yl ] 7\ pr opyI pyrim din-4-am ne

314N- WC' POy s R {1 4-di )pyr n] ul—ll- —aT1e hod 1
315N (2- Ph piad £( 3y of i i n- 3 r tm e- 4, Baiidsi Ne
o (2 %dnﬁe% AproL B 3 i MG . bl ne

2, 4- di ani riso

439. " PN ) 355 __ | NT_ NT
317N4- (2, f‘ﬂE‘i t JéedeCIlLy T T3-(methy| anfogsgZze @i m- I-yT TRy 1T m di ne
-2, 4-di anpme—T,55 NT 357 | NT NT
318N4- (2, - Lé3blb‘ll ‘éﬁbd’r opy I {Qr I{4aR 7aR) - ofT adggar owpH- pyr r ol /f 3, 4- bl py
tidin- 6111Pyg3|4m PE- 2, 4- (iygm ne 359 NT NT
319N- 1( 3S) - PyggT Ol ka4 M- 3 YT aiN RZR)-T et rahydrabur ams2- vyl met hwfi pyrim d
i ne-4, 6-d[amzBe Is330 NT 361 NT NT

3206- ( 3- Al ngx7 3- mekhyl pyrrohirdi n-111) - N4- et #8621 pymNirni di ne- 2N4- dj_am ne¢
321N4- Met hy 133843 taet hyl amimo) pi peri di n- 1}yl 383yrilmdrdi ne- 2, 4Ndi am ne
322MN4- ( Oy ¢l ommopybaret hyl) - 6NF3- nor phol i n- 4- y8&dzet|iNdi n- 1- ApyNIni di ne-2
, 4-di am ng 340 50% at 40pM NT 365 NT NT
323643- (V[ et 31 anieas) pi pendiN- 1-y11- NA- pr apy®88yr ildidine-2 4N apine
324N4- Et hy1-823- (8% dydadm A pi per i di| n- 1- y1 1 #8fr i diMdi ne- 24- ¢iMmne—
325N4- ( 2, 4- T34l Ldbebetni1) 1AT1(3R) - 31 (et hyd 288 nd Ny roli-dilil gt

i mi di ne- 21 4- 342l #7%% at 40uM NT 369 INT

hy B9 3 AR NIt hyl -6 o BT INT_ - N phin

-Biggll"l(?n, él—nD—gliﬁéi—.—m 502’)7‘: r;»fﬁ"é\ Tyt (3R) J b?ibt T 'y[\h-a”l LAY I ¥ I';ﬁ_UI Tyl Il L

R L R S RAVAC( r
'3 - Bi pyr totPdin T 11 Na-HE 5 i et hy | p.wwp neusel ne=—4—p=diamn
_328g‘(|3|,3 Di-pHE yH—64{zaRFaR— oct ahydigr 6hrEyT T ot ol @ I pyT
i n-6-yl | py+ antne 375 NT NT
320N ( 3- Mpt-hit F JFrOtT T 3- vl | DY O fe=2- 6= diaF e
330M4- (3, 3= Drate NEN2-dirmetihy 1- 6-(4-met hyl pi perazi n- 111) pyr
| m di ne- 2 /A~ gizamng NT NT: not tested
331N-i soPropyl-5-netrhyI-6-( 4- et hyl p| perazi n-1- Apyri m di n- 4- am ne

3326-[(3'S)-1, 3%l pyrrolidin-1'-yl)-N4- (3, 3-di et hyl butyl)pyrinidine-.

2, 4-di am ne

33364( 1R*, 5S*, 6e) - 6- Am no- 3- azabi cycl o[ 3. 1. 0Thex- 3- y1FN4- ( 3, 3- di net hy
| butyl) pyri m di ne-2, 4- di am ne

334N- (Cycl opr opyl met hyl ) - N-net hy1l- 6- (4- net hyl pi perazin-1-yl)pyrimdin
-4-am ne

335N ( 2- Met hoxyet hyl ) - Nr- R3R) - pyrrol i di n-3-yl | pyri m di ne-4, 6-di am ne
WD 2007/ 072163PCT/ |1 B2006/ 003668



70 "336N- Met hyl - 1- (6- pyrrolidin-1-yl pyri m di n-410azeti di n- 3-am ne
337N-Benzyl : N1-[ (3R) - pyrrolidin-31l] pyri m di ne-4, 6-di am ne
338N4-[(38)-1-Benzyl pyrrolidin-3-y1lFN6- (3, 3-di met hyl but yppyri m di ne-2
, 4, 6-triam ne -
339MN4- (3, 3-Di net hyl but y1) - N2- net hy1- 6- (47- met hyl pi Perazi n-111) Pyri m di
ne- 2, 4-di am ne 7

3406- (4- Am napaiggs:i di n- 1-y1) - N-( 3, 3-di net hyl but Apyri m di n-4-am ne
34IN-[ (3R)-Pyrrolidin-3-yll-N4(23)-fetrahydrofuran-2-yl methyl]Pyrimd
i ne-4, 6-di am ne

3426- [ (318) - 1L-3' - Bipipprdid AfiFAtmula {Ia: N- (3, 3- di met hyl but yl ) pyri mi di n- 4-
am ne

343N- (3, 3-Di net hyl butyl1) - N - (1-net hyl pi péasri di n-4-yppyri m di ne-4, 6-di 3
m ne

344N- ( 2- Net hoxyet hyl ) - NI- [ (38) - pyr rol i did: 3-yl | pyri i di ne-4, 6- di ani ne
345N- R3R) - Pyrrolidin-3-yl1]-Nl-1(2R) -t r ah dr of uran- 2-yl nmet hyl i pyrim
di ne- 4, 6- di am ne R R

346N- ( 2- Phenyl et hy0- NT3R) - pyrrol i dim3- ¥ pyN"m di ne- 4, 6- di ami ne
347N- (Cycl opropyl net hyl ) - NI - 12- (net tl‘!yl antno) FFlze hyl boyri m di ne- 4, 6-di am
i ne 5

348N-[ (3R) - 1- Benzyl pyrrolidi n-3- A-N1- (3, 3-di et hyl but yl ) pyri m di ne- 4,
6- di am ne’ N : te thereof, whereln:
(5-{[ (3R) - 3- (FERT B S h eIt Vaamndl aﬁflerpitan?'%fant-%:? ‘fam oy yr ol d
in-1-ylimet hﬂ}ls waatkyl qgﬂgyy O?M%WI- optienally substituted with methyl, atkoxyaiky
350N- ( 2, 3- Di hystamidgH3i td @nea?bonl ptoidéR)hepEs-sakyl-¢li GFs Ty kgyr CReOGh-rrbicylr, 6-

di am ne 3?%6}1%h€drg<ﬁ)f<gf-0i soqui nol i n-2(|
H) -yl)-N-[(3R,pyrr.olidin-3-yl rimdin-4-anne
352N4- (3- Fl udf n%’ytf??téiﬁwttﬁé'}'sﬁg’lt@%%85"5&&°[ PRIER X AR fofm2 450 2
di ami ne N- (2, ReBbered mpharapatik) hadarpdycR B8P Iwhich dptianplbt £y G0S oL More
, 5- epi ni no- 3-NRAZATEEDbELRE 0B Ibupt IHAKEdrabsHysefbcAifien N, O, S, S(0) and S(0)z,
S?ﬁn'\!‘t g’}'ﬁ L?guz\?f%{rghi[tﬂ%ﬁgée%%@n& ot anydros Sl BYHEQLLidycfe BRDY! & dhifs Byl
N4- ( Dycl opfopyrbugetitis bticpally e tpaSy - 4re Battyid MEMBEE 9y PrRIFGT IS IPUB PR G P
-6-yl] (Pyrijm dérn%=r3elﬂber3@5heﬁér6ﬁicﬁk9 group which contains at least one ring member
356N4- (ted-Butyl)-6-(4-nmet I perazi o--1- m_dines 24 diam
357. Nt (tert- BU%(%?S%“&'P’ 62‘3%?%%%”&58‘ ghﬁﬂ?}gﬁ‘gﬁ%%&g% %,4714'?"8]?' gbg E‘i%éelf‘r’fsaé
yl ] pyrim di newipleisgpuenafesuatiubedhygnaat HyTesHstienys ipdgpeqgenty selected from
35858*, 6e) - 6- ¢ mikkY | NRIRT) QCH ). 87 Ad saliol, ogikdxyBkyieconfining 2 to 8 carbon atoms,
yI]pyrlm i~ne- - di: am , i lkyl, ided that
350NA- Q/C%gpr%%’)?fll"-hgt- AR T OShy d ey and S %fc’z? abiypy'?rimc'ii n- 6-ag
| Jwri mi di ne- 2thg-1éidamisken as a w ole contains at least two nitrogen atoms of contains on
nitrogen atom and is substituted by a group which contains at |east one nitrogen atom;

R*is H;

R¥ is H or NHy;
25 R®and R are each independently selected from H, Cy.¢alkyl and (CH3);Cs.7cycloalkyl; or
‘ R® and R7, together with the nitrogen atom to which they are bound, form a 4, 5 or &

membered heterocyclic group,

R®is H;

R*3 and R are each independently selected from H, Cy.galkyl and (CHz)mCs-scycloalkyl;
30 or R and R, together with the nitrogen atom to which they are bound, form a 4, 5 or

6 membered heterocyclic group;

a, b, c, d, j and m are each independently selected from 0, 1, 2 and 3;

vy is selected from 1, 2 and 3
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3602- ({2- Am no- 6[ 3- (net hyl am no) azeti di n-111] Pyri m di n- 4- 14} am nget ha
nol 3616-(1, 4-Di azepan-1-yl)-N4-i sopropyl pyri m di ne- 2, 4- di am ne

3626-[ (1R, 4R) 2,5-Di azabi cycl 012. 2. 1] hept - 2-yl | - N442, 2- di et hyl pr opyl
) pyr | ni di ne- 2, 4- di ami ne 18

3636-[ (3R) - 3- Ani nopyrrolidin-1-y13- N4- (2, 2-di met hyl propyl ) pyri m di ne-
2, 4-di am ne arylis phenyl, haphthyl, anthracyl or phenanthryl, each optionally substituted by one or

Sgggr [ (SR - S Bl HdaBARILhE PRkl dond Eladiret 2[RI OhHraltl €8 Cher;

3656 3- ( Met hyd%mi 196} 15ze BCEH naYErgTCualiii R+ aX B iy bo Pyt <P |5y Pieeft -
2, 4-di am ne aryl, het', Oaryl’, Ohet!, Saryl’, Shet', CFoCF3, CH.CFs, CF;CHs, C(O)NRR™,
3666- [(3R)53 CA”EJE%QN(W ol i di n- giygy[jo%_q?gmkﬂ rimdi ne; %yéiﬁa(myaml Elaﬁkoxy,

?2;62[233) a?nq?ggc%g%lﬁéoclll‘;glkyl C37IC'1’C|DE|ky 1.§alkox§/rcllt;:!1]l¥ﬁr O&E P:%/clc}am(( and

3686- | (3R) 3-Qybeyaiphkil, wodneirthe hivtiand hety boups fire D)orliyraubistiiupaddy at et
m di n-4-am Neyne group selected from Galk I, C 7cycloalk I, Cy. Gaikoxy, OC3.ycycloalkyl, halo, CN,

3696[3 (Methyl amnoyagetd i ng, hydroxijR(,al 71MBL IYLoRT QPY LRy &L Ll N2

am ne
37064( 3R) 18- (MEthyl am no) pyrrol i d| n-1-yl Il -N-propyl pyri m di n-4-am ne

3716- (3- Am nqpzatd € QTrJenYHe}éhlnc(nZaerdiudrﬁéthwbme Bitup pyhidhndoditams4st dgrshene

:°>;|2]Ngy§ ﬂfncljgﬁ@ggx' OB o Ybolip Ticdrdthe,Ped{edfRl a3, 1Y LAY RO, Ahdrélh el
373M4- (Oycl op*rewgqvmgmais epticpaly. aipridead PicyE groyr Qe optlapai fured ta R fe-tor

4-di am ne 5- or 6- membered carbocyclic group or a 4-, 5- or 6-membered heterocyclic group
3746- (2, 8- Poawzhagfp 0 tr% aﬂe% l%?i%fn%i]r)en'l}]{# iﬁ&’eﬂ'éhéferﬁwsblgltgd REm4, B; Ej E’?Em E‘rﬁl

375N4- C ro I rofl4. 4
-di am E]eq/ p 0)z, and wherem the ring system as a whole is opllonaqy sul}gppu)ée& by one or moi‘e

3766- (2, 7- Di aszlasznuérmi 4ndérrndendly y daledNid $olyutGrlspieyli MIRIRT etCH . Calbaynioalisy!s
Egbai H4 Bindj ks HRESi8d,) [af; 3% Qo[
H4 receptor wer e ‘ﬁﬁh Cog%lilg& 2 {J gr@gggg ﬁﬁ}gomgﬂ@wgrrl S- (HCT} 5 C):awg 2
buf fer cont ai &Hrky23! ﬁ?do‘t:’efé’¥ O?‘Yﬁwy itor cocktail (Roche(r), Un| ted

Ki ngdom) asi ngylaisgmenyicnaphtiys; antmagyeer enantkiohgenat es were
centrifuged %etﬂlggggﬁbnfa(?l'& o AEA-Brofatié -, STBEG-WQEQE%@ heetdc@dle Whigh contains

resuspended in fresh the centri ALl tep

as descri bed HHEWE. O"Wﬁejf ﬁe%b?gﬁfr g?rf"e? tWﬁglyré'ssﬁ@@%%d‘?d 5\,\/80?50?& bl
Tris-HC in tdaéaosmhegm@panesepgn@ﬁe50rpr|fgmﬁmber@é|hpteﬁtcv¢'ewh'cw:?rt5%%%t'%ﬁst
menbr ane pr ePsHedN, icPESs Mek@atdr ed at -80C and were used for

[ 311] - Hi st.am ne bi ndi ng l1lOexperinments. WO

2007/ 072163PCT/ 1B2006/ 003668 72 Met hod Cel | nenbranes EI5}20 35 /vveI Ir?
wer e incubat ed f oA ONRAURGRESTEIRBIEP S@IMat. PbSRNRERHEH AT Yé"”% e'@HN)T ty
(2,5-3H hli St&aéﬂlea]disbwdjfeahb@rﬂhdeoﬁmme@mpﬁrrsrma)cviclna@ﬂmws'a’lkwsobmnauy
(pH 7.4), W|th it ﬁ e(lzlglrrpetlng H4 |igands. The reaction was
term nat ed by ra |c?f r tt on through 0.5% pol yet hyl eni m ne- soaked
Unifilter ' 5 GF/B pl ates (Packard) followed by three washes with
1ml ice-cgod 50MMATedrfpddah .ackdrtingrts cwemel dr cletin 2pror 45ptianmadeud&Qy and/or
bound radi ol | Blkyl-Cq_ alkyl-
t eohni ques. e%erm\@(?l@l %@&ﬁ% ng 0P§6I{;‘cﬁe %r%dkbf}%ﬁqﬁldﬁ%gg%??ﬁ paalky
For conpeti tlﬁiﬁ'OB?‘Wcﬁ”ﬁ@f'tg‘ieddY'@s‘“ekY val ues were cal cul at ed from t he
1050 val ue based on an experinentally determ ned |ligand Kd of 5.2nM

and a |igand EO”C%PE&@%L?? a%f:o éﬂ%ﬂté‘(‘cﬁaﬂﬁw R ol PrdrMBeebhedng -dRe)se Setdrinarily

equat i on wher€;
g 35 acceptable salt’or solvat t eregf( \\)nerem R? [s cyclopropyl , cyclopropyl-methyl or

methyl-cyclopropyl.

5. A compound according to claim 1, or a pharmaceutically and/or veterinarily
acceptable salt or solvate thereof, wherein R is C1-Cg alkyl.



10 Method 2 Cel|l nenbranes (151.xg/well) wer e pre-incubated for
120m n shaking at 4C wth Ysi WGA beads (250g/well) in 50nmM Tris-HCl
(pH 7.4) followed by centrifugation at 1500rpm for 5m nutes and
resuspension in 50mMM Tris-HCl (pH 7.4). The nenbrane/ bead m xture
(15pg menbrane / 25014 beads 15 well) wad8 incubated for 90mi nutes
shaking at roomtenperature with 6.5nM[2,5-3H1 Hi stam ne

dl hydrochl ori de (30-600i/mmol) in 50mMM Tris-HC (pH 7.4), with or

wi t hout conpefi ng At ogﬁd"'G&crdNW&p@&h"f i £ oPb pHbMEsca@Tcatle bhdyed vatkrdtarily
MJINI7777120

nguntl ng te CHar? gbge gﬁli%'rso Bte?FFere?ﬁNa ﬁerﬁ%tlgrlg‘et[ﬂ grotﬁiglnggt?/ d.nlﬁﬂbdhblaﬁrbw

studi es, Ki v%méylmpéh cé;?cﬁlma'i@dprw%mzt'wethg@%‘ﬁ\"va‘leﬁréu‘flés éd“%FHV’aPHtV'

exper i ment gl |3 dedy/ebiiy) 8b-tihanyebiie, af2-Bimeavi-prugyieorlidopedpel.

concentratlon of 5nM 20according to the Cheng-Prussoff equation

wher e; (1050)/ (1 +([1-1/1 Th
been tested i thzé\ éqélﬂﬂﬁ’&i[*ﬁjF%rdg)%wfﬁégo&gfg;gdtgﬁgf?é%[@?ﬁ@“gﬁ E RS

get hod 1 or netdRdrR. acBspeitts satlocsvEpd BerdufivehaciiR? \aat (’é, wigetheswith fm
pMin the Sllnjl{}?é gﬂggSt%méx tRM)%Fe E{Slﬁ'fgerf&‘ﬁ{i aCX 8T GRenihaMR ﬁ’on@omauc

val ue of les e Kt

ass
25speci fi d0Kihajeperstic 3rgyP WiHeh ‘EF‘&H?JIV@'&':S 8 %rgncgrﬁgufﬁﬁgeﬁe%g%w stoé (i
in method 1 andepeatdnog s@eaedirgn\en, 5r5(0hand $(61) s Whefebvithe\ngrerocyclic group Is

2007/ 072163P
V0 20071 0951 CTBRPTRASAERE oog\é‘:@g“’wo'zgggﬁ%m%@md 82008 0089hénbeted

7/ 072163PCT
76 77 1. A cOTPRASHAICEIOURSF Mt er?-m%ﬂ er eéerﬁﬂ’éf’s%%{ ePl Y‘ﬁ%@?‘ﬁ&g a?i?‘%“
veterinari |y aecwgnadshter sdependentlyoeieaed fromdy; Sof, S(Whéfﬂﬁ(ﬁ’)mﬁ?d wgerein the
Cl1. 8al kyl 1150%)( X ¥ gt%l gé” - Qﬁo]éaikkéﬁtronﬂ@t !;tﬂ:l%ﬁidteﬁ syub&ie britneste véubdtituents

t hyl | k
CF3- C2_6al kyl ! e ﬁaﬂi’atg RS iy
toget her wit hcomraémng Eﬁe@eqar@mcﬁwrfl% (@Hpbhﬁt% Hgyz 5%!—!@@%6,( %Pg)dgrv g

Ci.ghydroxyalkyl, provided that the ring system as a whole contains at least two
nitrogen atoms or contains one nitrogen atom and is substituted by a group which
20 contains at least one nitrogen atom.

8. A compound according to Claim 7, or a pharmaceutically and/or veterlnarily
acceptable salt or solvate thereof, wherein R? and R?, together with the nitrogen atom to
which they are bound, form a 4 to 8 membered non-arornatic heterocyciic group which
25 optionally contains one or more further nitrogen atoms, wherein the heterocyclic group
is optionally a bridged bicyclic group or Is optionally fused to a 3-, 4-, 5- ot 6-
membered carbocyclic group or a 4-, 5- or 6-membered heterocyclic group which
contains at least one nitrogen atom, and wherein the ring system as a whole is
optionally substituted by one or more substituents independently selected from
30 Cygalkyl, NRSR?, (CH2)aCa-cycloalkyl, alkoxyalkyl containing 2 to 8 carbon atoms,
(CH2)het?, (CH2)CF3, (CH2),OCF3, (CHa)garyl and Cpshydroxyalkyl, provided that
the ring system as a whole contains at jeast two nitrogen atoms or contains one
nitrogen atom and is substituted by a group which contains at least one nitrogen atom.

35 9. A compound according to any of Claims 1 to 8, or a pharmaceutically and/or
veterinarily acceptable salt or solvate thereof, wherein R? and R3, together with the
nitrogen atom to which they are bound, form a group selected from the following ring

systems:



menber ed non-aromati c heterocyclic group which optionally contains
one or nore further heteroatons or groups independently selected from
N, 0, S, 5(0) and S(0)2, wherein the heterocyclic group is optionally
a bridged bicyclic group, a spiro bicyclic .15 group or is optionally
fused to a 3-, 4-, 5- or 6- nenbered carb%bycllc group or a 4-, 5- or
6- menber ed heterocyc ic group which contains at | east one ring nmenber
i ndependently sel ected from N, p, 5, 5(0) and S(0)2, and wherein the
ring systemas a wh is optigwally substituted by one or nore
substituents independently se‘aa?-d from CL_6al kyl, NR6R2, -
(CH2), C3. 2cycl oal ky] , al koxyal contjaining 2 to 8 carbon atoms, 20
(CH2) bheti, (CH2)c (012) yOCF3}y4BH2) daryl and C2. 6hydroxyalky|
provi ded that the ri g system as ahmhole contains at |east two
nitrogen atoms or contains one nitRogen atomand is substituted by a
group whi ch contains aIFJeast one nitrogen atom R4 is H R5 is Hor
NH2; 25 R6 and R2 are each |ndeaﬂ dently selected fromH, G .salkyl

atomto which th re bound,
group; RS is H 4
H, Cl.6alkyl and (CH2) C3_7cycl oajjKyl; 30 or 1k23 and 1224, together
with the nitrogen atomto which ithey are bound, forma 4, 5 or 6
menber ed heterocyclic group; a, B, ¢, d, j and m are each

i ndependent |y seggcted fromO, 1, 2 and 3; y is selected from1, 2

and 3 78 aryl is nyl, napat hyl, anthracyl or phenanthryl, each
optionally substit d bysone (4} ] e groups independently sel ected

from G _sal kyl, G. a koky, OH, , £F3, CHF2, OCF3, OCHF2, 5CF3,
hydroxy- G _sal kyl , G _Hal koxy-C>~dal'kgl, G ., cal kyl-S-Gi .ol kyl,
aryl', het', ()aryl", etl, Saryll, Shetl, CF2CF3, CH2CF3, CF2CHS,

C(0) NR13R14, 5 C3.8cycloal kyl, C3..7cycloal kyl -G . 4all cyl,

C3_7cycl oal kyl - G, 4al.koxY, nggc | oal kyl - O C1. 4al kyl ,

C3. 3cycl oal kyl - Ci koxy- Ci . 4akaI . 7cycl oal kyl and
SC3_7cycl oal kyl ereim the aryl’ et' groups are optionally
substituted by at one grou éhf§d fromG . Gal kyl,

C3. 7cycl oal kyl, C _6al kQwy, 0C34cycl oal , halo, CN, OH, CF3, CHF2,
OCF3, OCHF2, hydroxyO dal kyl, Cik. 4al koxy- Cl. 4al kyl, SG _dal kyl and
10 SCF3; het is 4to 8 nenbered n-aromatic heterocycllc group whi ch
cont ai ns at Ieas&\o het er oat group independently selected from
N, 0, S, S(0) and 8(0) whereiin the heterocyclic group I's optionally
a bridged bicyclic roqp or is aIIy fused to a 3-, 4-, 5- or 6-
menber ed car bocycl I cxgroyp or a - or 6-nenbered heterocyclic
group 15 which cont ai t | east one ring menber independently
selected fromN, 0, 5 5(0) and S(0)2, and wherein the ring system as
a whol e |'s optwhemal thy reglsystemnuascr whyle gy fr SUpSHEtas ftysene QTeRere Crsalkyl or
| ndependent |y @rpzl)q_gg@\g]ogrkqlr@r@pssal kyl, NR6R7, (CH2)dC3_2cycl oal kyl,

al koxyal kyl contalnlng 2 to car bon atons (CH2)bhet1 (CH2)dCF3
(CH2) yOCF3, (CH2)daryl and dhydr oxyal kyl ; 20 aryl y

napht hyl , ant haatqumun@nmmmmlal @rﬁééam%acsﬁ*rlca%'\b?fﬁ’{? VeEﬁr natily
non-aromati c 4coepéble%lt 6r sofRD®eRds, haterotaal @ atel icdependenty seeched from H
| east one N, het er oat om optlonally fused to a 4-, 5- or 6-
nenber ed carb85§%ﬁlc group or a second 4-, 5- or 6-nenbered

het er ocycl e which contains at |east one N, O or S heteroatom 25 2. A
conmpound accor] ﬂgcdnﬁboﬁh@ial&t&dln@rtoacla)ﬂnal rra:ceumﬁac:ahnte,atueaﬂd/amd/or veterinarily

vet SE;Q?LLI ﬁg%ge%gélsee of BhibatSnc O VAl ook iR beind B

is
uted ‘w 30 3. A

conpound accoﬂ\&IWUtVbGdK%) ﬂ_m%trh‘/’éF‘}alﬂ"?ﬁ‘/E"°”$P %V'WEN%&%E %?ﬂ'i

and/ or vet eri ngyk ypimets el )es-s@R)- 3€xme§o,{lamne)pvdne!rdseﬂ.:vl]mmlélrﬁ B is

diamine




4. A conpound according to claim1, or a pharmaceutically and/or
veterinarily 35 acceptable salt or solvate thereof, wherein IM Is
cycl opropyl , cyclopropyl-nethyl or nethyl-cyclopropyl. 79 6. A
conmpound according to claim1, or a pharpmceutically and/or
veterinarily accept abI e sal t or solvate ?%er eof, wherein R Is ethyl,
propyl, butyl, 1- 2- met hy |rret hyl - propyl ,
D B by - but Y- =oPd B2 e PO g S VI HY BET

3, 3-di net hyl hbmyytloprobylﬁﬁeﬂn\,rlr)aﬁ-rngBIR)-pr(armyﬂylmmo)@ml(dpyl vl]ﬁvrlrmdmoﬁ‘pmlmd
accordi ng. 10 @1y Rbinid:ifFBovh-b PR JorA- LA FICHbY M- BRHM N6y
veterinarily ac ||j or solvat € t her eof erein R3,
toget her wit rPVf'H’ké‘Prr‘ﬁ “£A5HAMSt om t o which they are bound, forma 4 to
8 menber ed5 nd‘l‘f—canctnnwpvleﬁ-l(;ah’éﬂ&”&)wtﬁhvdmﬁbmmm&drb]omdifoﬁarﬂpyrim'dine'

contai ns one - further het er oat ons or groups |ndependently

sel ected from 2 ( wh up
I's optionally¥ C%&Pw‘abg([g‘ra&/@ F‘Bg %C}%HB”’ @J P‘érmlé)[{af '% 9 jggﬁm%rrgi
3-, 4-, 5- or2%diamdmbered carbocyclic group or a 4-, b5- or 6- menber ed

het er 0CyC| ic I@[@@Dmtﬁﬂprﬁﬁsﬂj 34[Bw"(nﬁihyiaﬁﬁﬁ)ammnlﬁ]-ﬁi@yﬂiﬁﬂhm 2,4-diamine,
i ndependeg@ &,] Vv"i’,ﬂj fromN. 0 w% l(fé@-tr@ﬂ?rl “Bro vﬁ %ﬁmﬁd.w@@rﬁa.aﬂhee

15 ring s eis o one Qr nore

substituents N4rﬁ€t§’@m§’éh‘ﬁt@h’"§eﬂ3e’6?@ﬂa‘I“Fﬁrﬁzéfld'%‘ér\{&PY”"NQ@i’ff diamine,
(Cl-12) aC37cyr¢+L(<3¢d Birhathyal Heopy el k-yletiotamtiad-aketigin21 yh - ricedio B, 4ediamise,

(0- 1z) bhee, @@c,ogg:}%m(e ,;)gn@qﬁ%y] Jetiath-18Afp rimi émxc&rmaéahrleyr

provr ded t hat stemas a e contajns as's‘{ﬁ@

nitrogen at on-kpbuty etBHémrrPstédé% LA iRier e g ut ed by a

group whi ah 2@[3‘rqmétaylam|rmazl=:mmsﬂ -yYORB*-mioby! pyrenidiat @md-d@®mIng, conpound

according to (@l 6 tﬂylg;%pf]ﬂﬁr[ Q'IJFn'eﬁ‘@‘pli[:\éra?zmji-c}c]p%ﬁi@fﬂbf@i—tﬂahine,
rs

acceptabl e salt ere together with

the nitrogen %f%ffﬁ’f%(‘b\ﬁleg}’(”:t[‘?f’éV"h?'éfl)B‘érU'ﬂgmefztlj%ﬁfE "'t o 8 menber ed
non- ar omat i ¢ HietGyriopppylimetighcif(#-misthy Ipin@Bzipt iybpgimiding@at-gizMineane or

”D:e fulrlt her 6b1'[§ ﬁ&ﬁﬂaﬁmb‘@mum‘iﬁ] Ne- Eilﬁleﬂﬁﬂtﬂfﬂ’fbyilﬁﬂln!dﬁwﬁi @éﬂﬁmlﬁe, 3
op |ona y a on ed to a 3-
4-, 5- or ‘8 J g‘r%’ﬁ'&@é@’ﬁ%wﬁ)?eg? Eylgorquidine Z‘g (}Ia%lﬁg nenber ed
het er ocycI ic @{@Bpﬁvﬂmeﬁwlmm)avmidariw d‘et(2dﬂ%tthF¥tCrQ9&@H')&‘trt5'FfF‘”§ﬁ(f
wherein the riggingystemas a whole is optionally substituted by one

or Tor e subst 12015, | pASPENS L. SELSSHRHALAE 30 mdal kyl | NROW

(CH2) aC3_7cycl o oxyal'k nt a car on at.o

(CH2) bhet 1, (K$-t0yciemgpy! o "BY"‘{“@HZ)“ME&F jding by e iRHParo% Y Eﬁ‘ﬁ
provi ded tsat nt Bieydid[0d . Sp&itenylas [(@RWBqretytntied) pgrrakiin- eqgpyrimidine-2, 4-
nitrogen atona; Qf.cont ains one nitrogen atomand is substi tuted by a
group which contalhs at |east one nrtro%en atom 35 ngl%g‘nd
according to &m§-MsthveRameshylarpigelgzetigin-L Y AL FRIRRYARNHTH P‘F A
veterinarily atgaembéteyleﬁdppl){sr(hemdhyartoeym-@drieﬂaélpvrﬂheriéﬂh) RIpyHiadira 2,4
together with |trogen atomto which they are bound, forma group
sel ected fromi

RIG R CNHS M2 R(r)rlﬁ!éii?lﬁpnw%t/{%Ieﬁn&*r?%mwgfleﬂf’ﬁg‘d'&‘%&‘l\%"é'“H%‘ e -l
substituted by‘-cae-Domettpipeop@3- esmr(;orzmwla(r@azazemnzcgrrnv@arnckm 2¢grdupas,
N*-(tert-Butyl)-6-[(3R)-3-(methylamino)pyrrolidin-1-yl]pyrimidine-2,4-diamine,
6-[(3R)—3-(Methylamino)pyrrolidin-l-yl]—N‘*-(1—methylcyc|opropyl)pyrimidine-2,4—
diamine,
35 N“-(tert—Butyl)-6—[(4aS*,7aS*)-octahydro-6H-pyrro|o[3,4-b]pyridin-s-yi]pyrlmidine-
2,4-diamine,
N*-(2,2-Dimethyipropyl)-6-piperazin-1-ylpyrimidine-2,4-diamine,
N4—(2,2-Dimethylpropyl)—6—[3-(methylamino)azetidin-1-yl]pyrlmidine—2,4-diamine
hydrochloride,



5 10. A conpound according to daim9, or a pharnmaceutically and/or
veterinarily acceptable salt or solvate thereof, wherein R6 and R7
are independently selected fromH or CH3. 11. A conpound according to
claim1, or a pharnmaceutically and/or veterinarily 10 acceptable salt
or solvate thereof, said conpound being €2l ect ed from

NA- 1 sobutyl-61(3R)-3-(methyl am no) Pyrrolidin-| g/ pyrim di ne-2, 4-di am
i ne, N*-(2,2-Dimethylpropyl)-6- [(3aR* 7aS*y-octahydro-5H- pyrrolo[3 2-¢]pyridin-5-yi1-

N4-(2,2-Di rret;}whﬁu*m’;y,h)diﬁn{né,SR) 3- (et hyl am no) pyrrolidin-1-yl]pyrim

di ne-2, 4- di

N- | sobut yl-6- g%)az' ﬂé‘% FPF?%HY” 'dmpf r23| d'ﬂ“rrliel- yrinmdin anm ne,
N- (Cycl opr op %WP"@FFWB'R)G 43 MSHCEHVWB‘)%PWWP [344nb]EYrJQﬁ]/P|V& di n-
4- am ne, pyrimidine-2,4-diamine,

N4- (2, 2- Dl rret pyri
e oap o nP (I%{PZ BW&%%&@‘}?&QQ’%S%&W% _Bn kBN T, ety Rdrh-eL Al

N4- Cycl opropﬂ”ﬁ"?'@%%ﬁ*d’%ﬁef) oct ahydr o- 6H pyrrol o[ 3, 4- b] pyri di n- 6-yl
i pyrl m di ne2, N-(diyadoprogyimethyl)-6-[(3R)-3-(methylamino)pyrrolidin-1-yl]pyrimidine-2,4-

N4- Cycl obuty]d-éﬁmggal?* 7aR*) - oct ahydr o- 6H pyrrol o[ 3, 4- b] pyri di n-6-yl ]
pyrlmdln? 4d|am (? p > a4
N4- (2, 2- Dil fret My FoF oy By K e R0 instemy I & R R Rk3 IR 1aI PP IR iR et 2,
4-di am ne, 1(0diamine,

6 (3 Met hy| and-pevadfardinBydzetidin -1 NAT-6-84-Fr eyl i pdriciho1 -9t Pyraidih) 2-Biytinie i di n

N Orel oar on F GO PSSR R RenY e Yol dig Ty eyeimidine28-
am ne, diamine,

2'40'( 3m3 Dii pet irydtyclutity Ly <[ BtaE 8P bithaimd-8B-py ekl Ji-bIfyribib) s-pupirmidned 2,
I am ne,

lami
N4 - cloentcf tnﬁ16 3-net hyl am no- azetidl n-1 - m di ne-2, 4-d
i amQ/ne P y 6-[(3R)- -(Meth(ylamlno)pyrroildm 1-yl]- Ng propylpyrlm)l/dlge 2.4~ c\:amine and

N4- | sobut y1- 6NfBh{ire{dfethyi-n @) dampadilnd)pyyhidPerd, nditirmee.2, 4- di anl ne,
15 6-[3-(Met hyl am no)azeticlin-I-yl]-N4- ProPyI pyr | m di ne- 2, 4-di am ne,

N4- (2, 2- D| t hyl 1 3- et hyl p I 4
" i e, a8 by BRI BRGTURDE S 11 oh prrear e St SHeREY
N4- (Cycl opr op@ctefmamwa)lt-cﬁ‘ s(old:ateshhr;pbfpwp@haﬁzl n-1-yppyrimdi ne-2,4-diamn

e, N*-(Cyclopropylmethyl)-6-[{3R)-3-{methylamino)pyrrolidin-1-yl]pyrimidine-2,4-
6- (3- (Met hyl ar n(| Ir‘r{lg)%z%‘{l S R e e v bt 1 Pyr p i di ne- 2. 4- di
am ne, 20

N4- But y1- 6-[ 3- (et hyl ami no) azeti din-1-yl I pyrim dl ne-2, 4-di am ne,
6- R32R) 43 g%‘t{w | ani porRBEdu@LAIf dddri Vetdihafiig- AmBdgutie waik epeoedyd Yo yiimiid
i ne- I am

N4- | sobut y1- 6W]Eli et hy1- 1, 4- di aze;)an 1- yOPyri ni di ne- 2, 4- di ani ne,

N4- ( Cycl opr opfy“reegtlnwpwmeml)moas ﬁdrrwthylam'@%wmhdﬁt Mﬁy‘ﬁwlﬂ'ﬁia&r‘ne 2,
4-di am ne, 2S5gjamine tartrate.

N4-Bicyclo[1.1. 1] pent-1ifi-6-[(3R)-3-(nethylam no)pyrrolidin-1-y1]pyr
i mldlne- 2, 4- di am ne,
6- [ 3- Met hy39- 314 netARfagmRPeeyYie 6aMeRsiioniing udkg-aropporTA AGchIdHarta 23Y o FA s
i ne, _ 1 to 13, or a pharmaceutically and/or veterinarily acceptable salt or solvate thereof,
N e D J&éétﬂérowﬁlz pfisrkReERRAY RBAL Blchicheal Pyrazi n-2(1H) -y1) py
N4- (2, 2-Di met hyl propyl)-6-(3-Pyrrolidln-1-ylazetidin-1-yl)pyrimdine-

di am ne, 15. A compound according to any of claims 1 to 13 or a pharmaceutically and/or

N4- (2,

,4-di a

(
fj 2- D|3r5'et p@ééﬂa?ﬂyéclep@al{lg’se(li SARhARhabN - a2ehd Siidlcamedt, | m di ne- 2

N4- (tert Butyl) 61(3R) - 3- (et hyl am no) Pyrrolidin-1-yl]pyrimdine-2,4-
di am ne, 16.  The use of a compound according to any of claims 1 to 13 ora pharmaceutlcally

61(3R) - 3- ( Met byl am, 00 Ylecbditdbid ishiti-MsofvhrdTBidRdrC Yo @Rl eBMirdirel 6d @

medicament to treat a disease for which a Hq ligand is Indicated.

2, 4-



- “

10

N4- | sopropyl-61(4a5, 7aS) - oct ahydr o- 6H- pyrrol o[ 3, 4- b] pyri di n-6-yl pyrim
i di ne-2, 4- di am ne,

4-[ 3- (Met hyl am no) azetlclin-1-yl]-6-(4- r’rgé hyl pi peri di n- 1- yOPyri.m di n-
2-am ne,

N4- (Cycl opentyl met hyl )-6-[ (3R) - 3- (et hyl am no) pyrrolidin-1-yl]pyrimc
ilne-2,4- diamne, 15

N4- Cycl obut y176- [ (éabse/aS)rding tabyiat 06,66 py haaliabtdredofd pyditanant 6o yédepy

rimdlne-2,4-,clian . .

6 RaR) 5. (VoClErkated from, pflammatory igesges, rosplratory, giseases (o0, adue
e, and N4- Et H§dPIrgtopydigtsesspyndrome dicuteapapitatory @5Yass my iy orae. PronchitisrAhrgic
20 12. A cofrpaesrithigie cdrghiduhstroctivk aulmobaryaiseasepbyatingioesis, iasdiniay empit/sema,

veterinarily rﬁiﬁﬁ@fﬁﬁ‘{?ﬁi@ ﬁ%&i i );gl Q); LAk Gy il EPhirwa)e§nkSs, allergic rhinitls
N4- (Qycl opr opyl met hyT) - 1( 38 - -;gr,réth PAm no) Pyrrol Ldin-1-yl]Pyrim di
ne-(Z,qéll- d!oamp 8l "%e'(sl%’."ﬂ" r&? li‘f‘t'ipéé’f"[“?' g %F”{? f@?’f"ﬁ‘a‘?%’sﬁihgemm'
accept abl e sallérgac cowdstivg, tfemalkadnth Malenhéxshl idgsfunction, skin diseases such as
N4- (Cycl opr ol HRIRY A Badrladil) caulBedyBithaibn® QLBY 12k Ghjstartidi - ¥dhbenital #Hdd

ine-2,4- diamne targrate. 14. A pharmaceuti cal .c iti .
el it ng T EsnEutif et onthe Souroufioth IR ki Y (g ath) Bl disease,
phar naceut i c&irbhyn'sadig¢ase andtcelitisndedrdsp, sesenptbsineateid [arthgts,.sppetepgon, pain
t hereof , togehheverative Madabaédragierd.i cal | y accept abl e exci pi ent.

15. A compound according to any of clains 1. to 13 or a
pharmaceutically and/or 35 veterinarily acceptable salt or solvate
thereof, for i8se Agneiherbefiteegtraent of a mMgmmphdngludinggt hunandiahitis fgffering from a
accor di Nng15 0 dda¥sexbr whidh 88, hgdnd isiddiosted, cophmprisealnihietdrihy tasat mammal an
veterinarily t.abl t f.Qr. manuf act ure
of a nedi caneer?]rfté&ﬁ% a’?‘%é‘@% 5124 %W%gigg%gﬁ%@gh?gGllﬁﬁjlgilgtgﬁg' i's
Indicated. ' 83 17. The use according to claim 16, for the

manuf act ure oo, a AephocasEnt ptapating at canpduse aserdn) eéctaoy dfrdaims 1 to 13,

I nflamuat ory dj s g&mf:r atory diseases (e.g. adult respiratory
distress s nﬁ@?ﬁ%ﬁig—‘lﬁ% res iratorﬁ ?i st{ess syndrone, bronchitis,

chroni ¢ 52Br dAthi {$3HNERFYAPVING S TR $& pul monary di sease, cystic
fibrosis, asthma, enphysema, rhinitis, chsr onic sinusitis), allergy;
al l ergy-induced airway responses, allergijc rhinitis, viral rhinitis,
non-allergic rhinitis, perennial and s aéQ | rhinitis, nasal
congestion, allergic congestion, fermal'q and mal e sexual dysfunction,
skin di seases such as dermatitis and r YS cardi ac dysfunctions
such as nyocardi al ischaem a and 10 >&rry hm &, diseases of the
gastroi ntestinal tract such as inflammatgry (Bpwel di sease, Crohn's
di sease and colitis ulcero cancer, rheumatoid art PHISti S,

a,
hypot ensi on, Wi} # %ﬁ@e&%?§@4? trePTBYIdeIE £MRINE °F fPFRYf 18. A net hod

of treatnent of a mammal, including a hgman being, suffering froma
15 disease for which a H4 ligand is indjcated, conprising

adm nistering to said mammal an effecti anount of a conpound
according to any of clains 1 to 13. 9. progess for preparing a
conmpound according to any of clains Fonprising the steps of:
20 (a)reacting a conpound of Formul’ (I1T1) NN Rwth an am ne

HN(R1) (R4) to provide a conpound of (M)rpﬁulapfll) R5 NN1 X 14 (10
R8R

followed by reaction with an amine HN{R?*)(R®) to provide a compound of formula (I}; or
.25 (B) reacting a compound of formula (III)



foll owed by reaction with an amine HN(R2) (R3) to provide a conpound
of formula (1); or . 25 (b)reacting a conmpound of formula (I11) RS
W with an amne HN(R2) (R3) to provide a conpound of fornmula (I1V) N
13 (1V) foll owed by reaction with an anmine HN(Rt)(R4) to provide a
conmpound of forrmula (I); 5wherein RI, R284R3, R4, R8 and R8 are as
defined in claim1l, and X and Y are |eaving groups. 20. Conbi nation
of a conpound according to any one of clRinms 1 to 13, or a
pharmaceutically acceptable salt or solvate thereof, with other

t herapeutic agent(s) 10 sel ected fromy~HR-gtam ne Hl receptor
antagoni'sts, in particular |oratidine,]|/desloratidine, fexofenadine
and cetirlzine Hi stam ne H3 receptg{ Qists H stam ne H2
receptor antagonists 15 Leukotriené ant ggoni sts, i ncluding
antagoni sts of LTB4, LTC4, LTD4, and LTER; flB} exanpl e Montel ukast

Phosphodi est er.ase inhi bj ay 4 Ncl udi ng P LI DI , PDE4

i nhi bitors, WW'P%FM)@@@ )F;B@fw:ﬂag al%’lr?p([)grﬁgd gﬁr}g}n@%?@?t ors of two or
nore phosphodi est erases, such as dual PDEQVPDE4 i nhibitors 20
neurotransmtter re-uptake inhibitors, in{particular fiuoxetine,

setral i ne, paroxetine, ziprasidone S-Eh ygenase (5-LO inhibitors
(

or 5-1l poxygenase activating protein AP) Tant agoni st's at- and
a2-adrenocept or agoni st vasoconst riFst om netic agents for
25decongest ant use Muscari ni c re¢ept or antagonists or
anticholinerglc agents PradrendteptBr @ypnists Dua

acting p2/n8 agents 85 Xanthines, such as theophylline and

am nophyl lin Non- st erai dal, anti-infi [i ' .

cromogl ycat ee%%’l[}?d"eﬂé’%%arcﬁ?ﬁ P SBiaWem&@W } gonbrgadft%;ég%pgﬁﬁisqgﬁ@m ¢ (i

(NSAI Ds) ahd COX- hewelneRt RGe’i RiaRbprbR’sere eF defingd in ¢ipiE) bpnd X and Y are

G ucocorti cogtRim flsupshMbnocl onal anti bodi es active agai nst endogenous
inflanmmatory entitles Anti-tunor necrosis factor (anti-TNF-a) agents
Adhesi on nol ecul e i nhibitors Including VLA-4 antagonists 10 Kinin-Bl
- and 52 -rec¥ptEmbinatian i & cgmpound agcaidigo L By €88 SfetlalfiEnt Lo 13, or a

pharmaceutically acceptable salt or solvate thereof, with other therapeutic agent(s)
10 selected from:
+ Histamine H, receptor antagonists, in particular loratidine, desloratidine,
fexofenadine and cetlrizine
» Histamine Hz receptor antagonists
¢ Histamine H; receptor antagonists
15 « Leukotriene antagonists, including antagonists of LTBs, LTCs4, LTD4, and LTE,; for
example Montelukast
» Phosphodiesterase inhibitors, including PDE3 inhibltors, PDE4 Inhibitors, PDES
inhibitors, PDE7 inhibitors and inhibitors of two or more phosphodiesterases, such
as dual PDE3/PDE4 Inhibitors
20 « neurotransmitter re-uptake Inhibitors, In particular fluoxetine, setraline,
paroxetine, zlprasidone
+ 5-Lipoxygenase (5-LO) inhibitors or 5-lipoxygenase activating protein (FLAP)
antagonists
» w;- and a-adrenoceptor agonist vasoconstrictor sympathomimetic agents for
25 decongestant use
s Muscarinic M3 receptor antagonists or antichelinergic agents
+ pBs-adrenoceptor agonists
s Dual acting p,/M3 agents



I nhi bitors of matrix netall oproteases (MWPSs) Tachykl ni n ﬁKZ,
NK2 and NK3 receptor antagonists Elastase inhibitors -15 Adenosine
A2a receptor agonists Inhibitors of urokinase Conpounds that act on
dopam ne receptors, e.g. D2 agonists Mdulators of the NFkb pathway,
e.g. KK inhibitors Agent s t hat caf®be classed as nucol ytics or
anti-tussive 20 Antibiotics Mdulators of cytokine signaling

pat hways, such ¥anthjBes, gugh Elﬁith%(@éw"ﬁﬁﬁr@iit"@ﬁ‘%?hyﬁiyﬁ tyrosi ne ki nase

i nhibitors ore Jin-kleRARe ahtMMahintiteries Mot | 3t timmoérotnbely @it® s b gkduedtinil
pat hways, i ncl ugolp i nhibitors of H PDGS and antagoni sts of DP-1 and
CRTH2 25 Antagoni sts of chenokine receptors CXCRL and CXCR2

Ant agoni sts of ¥¢eHBRi ne receptors CCR3, CCR4 and CCR5 |nhibitors of
cytosol i c and sobxHalighipibos isAIDgaesed CAX-Z sdhtckiZe anhibiteBLA2)

Prost agl andi n, i DP1 and CRTH? o
Pr ost agl andi n ngagﬁfﬁgéslgé Eﬁ%ﬁg&éhﬁggi b4 an ) Inhibitors of

phosphoi nosi t1 d¥oRGNAIANE! R¥AIT £ "tgg‘q"S“ﬁ%fg'aWFﬁt%'heB%‘%esand/ or
CXCR2 ant agond shusti-tumor necrosis factor (anti-TNF-c.) agents

e Adhesion molecule inhibitors Including V0LA-4 antagonists

10 . Kinin-B; ~ and B, -receptor antagonists
¢ Immunosuppressive agents
« Inhibitors of matrix metalloproteases (MMPs)
« Tachykinin NKy, NK; and NK3 receptor antagonists
» Elastase inhibitors

-15 « Adenosine A2a receptor agonists
» Inhibitors of urokinase
» Compounds that act on dopamine receptors, e.g. D2 agonists
+ Modulators of the NFkb pathway, e.g. IKK inhibitors
» Agents that can be classed as mucolytics or anti-tussive

20 « Antibiotics
« Modulators of cytokine signaling pathways, such as p38 MAP kinase inhibitors, syk

tyrosine kinase inhibitors or JAK kinase inhibitors
« Modulators of the prostagiandin pathways, including inhibitors of H-PDGS and
antagonists of DP-1 and CRTH2

25 » Antagonists of chemokine receptors CXCR1 and CXCR2
» Antagonists of chemokine receptors CCR3, CCR4 and CCR5
« Inhibitors of cytosolic and soluble phospholipase A; (cPLA; and sPLA;)
« Prostaglandin D2 receptor antagonists (DP1 and CRTH2)
+ Inhibitors of Prostaglandin D synthase (PGDS)

30 « Inhibitors of phosphoinositide-3-kinase,
s HDAC inhibitors,
+ p38 inhibitors and/or
« CXCR2 antagonists.



