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WO 2007/ 072163 PCT/ 1 B2006/ 003668 1 PYRI M DI NE

DERI VATI VES This invention relates to pyrimdine
waleoorwatisyyes and to processes for the preparat PONE2006/003668

conpositions 5 containing and the uses of, such

derivatives. The pyrim dine derivatives of the present

i nvention are histanmine H4 rédceptor |igands and have

therefore a nunber of therapeutic applications,

particularly in the E&ﬁﬁHﬂEQBEQDAﬁ§E§nH allergic

rhinitis, chronic structrve pulnonary di sorder

(COPD) and hi stam ne-nedi ated i nfl ammat ory di seases.
Thislivehiivd rBlbisé ampyhididind def\@eNzt Ghd itSproceS&8 f@thd prepedatidn of, compositions

rotein coupled receptor with

am%g%?%%ﬁﬁ%%%??m%gﬁ%?ﬁgﬁgfogy to the histam ne H3

receptor. In contrast to the H3 receptor, which is
Theppinniding deyivdtivesa the pregent neertioradra histemine H4 recentas fliganrds argl have therefore
a mﬁﬁﬁéF esG&Hpcatic SFpRatiens, b&ﬁb@l'aﬁy INhELOSHANP B At dIII@S thinitis, chronic

obs' uc |ve Imon rr'gcm% e:r R,%P ancj hist m|rt1 oréﬁfa?e%ln}ﬂﬁmm%\j&l lgaggasgt or

e sul ¥ of
varlous 15 i nfl amuat ory dlsorders. Exanpl es of
Thethisgafraas, redepoeis tar @atanioiaci setenkiéndnegrdrals G (Sotein coupled receptor with
appBﬁﬁ‘uEﬂeQuilOa% lh)ﬂmag@r e Rﬁé ﬁ\gtgmln@‘}-le récggtéaram%wsﬁobtﬂwa receptor, which is

colltl u
origEY g e Bt e S FEGoIHE Iy ARES 120" Ve SAeBlg and st el
amaag pher inflammatorysyslls: Hi sesptad iigandssshould thgh be, suitglple for the treatment of various

inflam@@idiy ddoRIEds. @taﬁﬁofe@ﬁf&jls‘éyﬁéé A trezﬂtﬁéﬁt Qith BSIREAdRiDFaYticularly appropriate
are qhgntﬁrlﬁ&gﬁ bg\M{P %sg%rs%\/ J%Ré’{‘ 81 atse c'olég {cgllgga errm%Fﬁ:hbéongﬁs conjunctivitis,

rheLmaEﬂxdoaﬁhgtls rea@rta‘quadlseéwﬁ ﬁy@eeﬁaﬂdul} qqﬁq;fptpqysdlstreqﬁ;rder@ne acute respiratory
disteésaysdrome braatHitir ¢hygnicairbreityy chrorditicaitiuctier pinyonkrg SifEeMme £ystic fibrosis,

asthi’”aI &ﬁ@\_\/é‘enﬁr\giﬁgg 'cﬁmmggnl}éhlg %‘leré;hélfé}ggr lrﬁuceggl?wé"y rgﬁ&%eg allergic rhinitis,

orsl, s P TP o PR G gk e, el podggn sna serge
congfisétnani ne H4 receptor |igands have been devel oped. An
overview of the current advance in H4 |ligand research

Rec?!gg 8%6& @%% Bg H‘E%a c1¥ ﬁ%nb%"u %ge%htde&h]& AIEIAJrvle\AP @ftﬂferguﬁent advance
in Hy jligRn desearah a'E?ePﬁ‘%‘ﬂ%'sugrYew oo PpBAler \’Rﬁ%“ﬁﬁ@ﬁ%‘s’f@ angmples of
Histamind B @taptr igagtls @h be falind BiVE® D@O?ZBMWCIMG]ZQHZ@G in Tedzioglu et al., J.
biod 2 W) cron2Bl: RABS LasBhtdiough HA |1 gands are known

there is still a need to further provide new H4

ligands that are good drug candidates. In particular,
Althpyg i figands e ipruiritRse sistila eeeBitnfdrtsoprevidd newt iy liggngls that are good drug
cantiadsanmi gagicli, proeeqt @mpbdhds siould Bing hotehtyGo tHethistenine H, receptor whilst
sho@i&% IItIHbéfng']it)]? ] ot%rh@c‘épt&@ Cﬁ.@{, Yot bm‘é‘?’ab%!?‘r%ﬂ ponﬁfﬂe B@tljomtestlnal tract, be

metﬂ@i'%ﬂbﬁ?%ﬁdﬁ%%ea%%gg“tﬁr‘?g pg%??&%‘@‘*@%?‘ﬁ% |Taey should be non-toxic and
denphairtrdeoidendfecte properties. They shoul d be non-toxic

and denonstrate few side- effects The present

Thefpgq\é%ﬁnggr?l %tpgssrglgt%ﬁ%tp%?mlémﬁ\ﬁ) vqs o} fng'lLPa ([}; Vggl \éeSR g WO
2007/ 072163 PCT/I82006/00366§ 2 or a pharmaceutically
and/or veterinarily acceptable derivative thereof,
wherein: Rl is Cl.8alkyl, . cl oal kyl - C_6al kyl -
optionally substitutedzmﬁt hyl , .al koxyal kyl
containing 3 to 8 R
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carbon atons, het-CO0_6al kyl -, CF3-Cl_6al kyl -
CF30C2_3al kyl -, aryl -C 6al kyl - or C1. 6hydroxyal kyl; R2
WO g00let216pr ovi ded that the het group contains PCT/AB2861003668
one nitrogen atomor is substituted by a group 5
whi ch contains at |east one nitrogen atom or R2 is
NH( CH2) 2NH2, NH( CH2) 2NHCH3, 6r  NH(CH2) 2NH(CH3)2, R3
or alpRarfiace(kalfynti vetefifaris hb¥eptable Yl Aid thyreor, itlekemxyal ky|

R'i % %?&%%m%al‘(@f (gﬁ(? d?& Ond %ﬂtutéﬁ%metﬁjgsﬂgqalkg contamlng 3to8
carb@p atame. fhet-Grisdbdi Cat2linr P 3%136&!%'- BREGosgRd- 35 Gur oy a

R? ighhétopr&idee titze the then@oupatootaiag aidedsebres ritmgen atom gr GLApbstitiiedipy a group
whidAP bRl o eant @ﬁensmtBP& OfionfTOBE H2Uld Iﬁcﬂzg NPE Wi—?@-ﬁzﬂﬂﬁcm or
NH(%@F%E?%F i ndependent 'y sel ected from

3? wherein the heterocyclic group
R® ispli 6naliily (@HbEhdiaakyi elevaly! gpueiping 2 ?pﬁr%?”%’ﬁc@l%mﬁ {CH2)nCFs,
(CHOJOTHR o0, shyRiraRyRIky 1D Bk and fRA $agy@lthéranitd tiie- nitrogen atbm t®vhii they are bound

fornﬂ:f !’r?o g %gmge%cbﬁ)o%ya%rﬂ Qgtﬁyngcl@ roﬂ?] fk/hlch cr?ﬁ;t;orQeﬁIY @orﬁgﬁ{mﬁ\é @rdmore further

erocyc east _one
heterRafARS or igwarésa a@ﬁgvt&v seleptiuNe ¢ cﬁnsr(P) & X0 f@je"hfﬁg heterocyclic
group(iD9pRonatyredlorinpey ixiyclic blvep, rmispicp oy it gmumsr imoptivdaty feseddo a 3-, 4-, 5- or 6-
mer%FédQ:Qr%EéyXllcsg‘r@%t& Lut %dor@lm@ﬁlﬁréarhefé% h@fb\\i@@ WilishedhiSins at least one

fing (@ﬂ&? em‘{‘%ﬂ 4e§0({ P Fom F\‘kg gg(ggfar! Ol and. W nhere?:ltﬁe rug? system ass 7&1
whoteds ertipnady thtutgm;_oyg h@pore st{b@,ﬁ@@@pﬂgpene@ﬂmfwgpm Ciealkyl, NR°R’,

(CHODHZ ) eleuivyl, amoalil cohpshicX Y@ b kyilbon plome @eighHet AICH)HEF s, (CHz),OCF:,
(CHg!faggar%y& 5 1Ky, Wg\%e% tﬁa‘?ﬁ%%hﬂ%s%% és dﬁolet WMita Ua{ lQ&?ﬂ/o nitrogen

ontal NS one nit tomand i s su st|
atowréorﬁ?'%wemoew Ayh e 'ngubsfuphIst 9Bt $0BgEH = '%ﬁ%?ﬂe nitrogen
ato®4 is H, or R and R4 together with the nitrogen atom

R* ik A; WH'GRd F{hﬁyetl%trr Qvltlb@uH 'ﬂﬂ'oééﬁraiﬂnato‘@vhtcﬁ th%y Hfér@@lﬁoefgrm 28 to 8 membered
e er

non-. @{ﬂlﬂag? ﬁ@S?Y&"C Og'ro%w ﬁ“ﬁ'gr“ﬁg‘{‘ef’“ oms éu%ﬂe% heyeﬁoatoms or groups
mdqu@gpﬁ@w@@ﬁpqﬂ iforgé\{ &§e§(Q)ra@mSK\(p)z Olvhegm tg? @tergﬁﬁhog(r@pzls optlonally a
bridudtatiopdiin gtohg ohe bttty sddao g B-O4H5-ios 6-0fdnmbered Ichripocgclic group or a 4-, 5- or

6- mgﬁbéﬂgﬁgte%c ofi& br]o \9}591 nthFm ét?’ea&%é ﬂﬁbathér){befr Mé@p@néegtlyase%cted from N,

car clic
0, § SR e &«Pﬁeg} eirgd asfslfn%aww 'aaﬁttoa?"ﬁﬁubaﬁ't“ﬁeisg?”e or more
substitents i indppersietiyr selentde fomd Endalkyl, Buske NRSRf (QhtnRy-cycPalky, alkoxyalkyl
com%@b 286 caloRadms ABH,) WAE (@ ick e o, sems;;hem A8 CRHYIOy&ky!;
ﬁ 0,915111 pal ly substituted by one or nore

Bst It ue*nt s independently selected from Cl 6al k 6 .
R® gnd Ror #5e epropdependettiyselectad )f;@ydﬂ SabY anddpwé&yéyqaﬁféy': or R”and R,
togetiGAtvEH thé Ritjogen Biom&o wiadhtey aed bonmi, fo(rChi2) 5 drétmembéretHRgter&iyBic group;
R® i€ 1R ¢ -3, (CH2) haryl and Cl. 6hydroxyal kyl; R5

o I'S NR‘ R7 ar ch i pdepen d 0
R IgRY e BTt B YR ey B e R PR LRk oh e ane
togdRer with theyeitréuen ataintthwhithahayiare ogesh fost arh & @ Subsimbhred hetgrogyglis group;
R RAYRY ard wcmr@e&nde%ﬂpiﬁele@teﬂﬁeﬁae{ ed:alkat-R6 Qoy5it,6coERU R R and R,

toggfher Wi tlhe m'(_| ?qen atom—’tg’ %hlc &Léyfaqueqooﬁr}l?d foeaig 485r?er G%J‘e%ergd heterocyclic group;

enden sel ecte 13 “
R’ @uﬂ-@? IR ymém@acﬁq!@w selegied fogm Kn @R and %ée%@fdoaw prR™and R
togétiee with the eigeyen atooito tiaichiheycine Hdosy foarh @ 4pHarBdyentberetrheterdsyclls group;

a, tOF, dBe, RN KAy Iaﬁé Fér@@%(c%llﬂdgpegﬁé?%pselecgd fréma 1Régnc% e each

I ndependent1y selected fromH 'Cl.6al kyl and

Nisdct@)*1c3. 7cycl oal kyl : or R and R12, together with

X ig heor Bi vhesgjeif xais Smiteo 'thshi{CE)s orealy n@véoeb'emmg ity ranfpranched akyl group
con®@inirg 3aibesteds; het erocyclic group; 35 R13 and Rl14 are

] m H, Cl. 6al kyl and

yaf%?%%%ﬂ?%y %{?thé gér}'g ﬁgfpggd R14, together with

the nitrogen atomto which they are bound, forma 4, 5

or 6 nenbered heterocyclic group; a, b, c, d, e, f,

g, h, j, k, I, mand p are each independently sel ected

fromO, 1, 2 and 3; nisl,2o0r3; x is 2 or 3, wherein

if xis 3, then the (CH2)3 group nay be replaced with

a branched aIkyI group 40 contalnlng 3 carbon at ons;

- o o o o o, o
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WD 2007/ 072163 PCT/ | B2006/ 003668 3 aryl is phenyl,

napht hyl , anthracyl or phenanthryl, each optionally
wa@snitied ed by one or nore groups i ndependened IB2006/003668

sel ected from Cl1_8al kyl, Cl1_8al koxy, OH, halo, CF3i

CHF2, OCF3, OCHF2, SCF3, hydroxy-Cl_ 6al kyl,

Cl- 4al koxy- Cl_6al kyl , Cl_4al Byl -S-C1_4al kyl, aryl"

aryl R€fhenyl, Q%!bb(thyl ,angr’éépl or pﬁﬁfab{thryl, eﬂﬁ&iptmna@:élﬁﬁﬁjted@m%r more groups
mde&;‘%%@s?lgﬁgfm X af:ka lf«g& C@-I g ‘é%ﬂa Cil-[fz OCEy Ofl—'FR SCFa, hydroxy-Cq.

6a|k;@§1mé¥-g@pw|q1@1@ 14315¥| kawl het Oaryl Ohet1 Saryl’, Shet', cu—y ,CF3, CH,CFs,
CF.CR, TEOYNRBRY kilseyBhalkyaICk mygoall-Cladiiyly IC;-cRERIkYeS  cdlloay, IOy tcycloalkyl-O-
Co. 0 S Fad et 0akdsy b 4am¢]eé§4 B clobly 3hY sc,. alkﬁe\khereln the aryl' and

het! éf%ﬂgg@%%E@ﬁl&Osugg gl}ﬁdéysag%at ' Ut e@tjp ?%?%oﬁgik%salgyéec zcycloalkyl, C4.
calk@l RexgyclodaB hioy@Y, Gl R4, PHﬁap@Fs, ORHF ORYdr @I, salHIR salkoxy-Crsalkyl,

301%&nd%|=ﬂ32 hydr oxyCl_6al kyl , Cl1. 4al koxy- Ci _4al kyl ,

het |§S4o @ r% %yt{remﬁ ?%Fﬁc heuﬁ%c&éhg’ Pr% L# Whi vﬁ\ égﬁgJR?gt?e%st ohe h?teroatom Qr group

cont al
IndepERETY GHECIHLIER OaLom 51O @Pg%’k mereﬁd%aﬁ%re%‘wmup Is opfionally a
bridgse Ibiegdiie grofiy @na dytior@lly fed 8( 43, anfl oS§-O)eRibenath eariericyclit breup or a 4-, 5- or
6-mEHRS Rl dic QBMIdh%orQQﬁé é?ﬂa@ét oMe fn f? rﬁgﬂlﬂéglﬁ%p%d’éb{@' sbiected from N,
ole

0, ﬁgré?@ &ng &(daélaB(g\g{/leé?m hﬁ ép%a/ teer&ras 2 \@1 I%o;ﬂlgﬁally %ubstmﬁ%d by %'le or more
subdfitsrets ifdsrendiantiysainglsd fibm stk NBRAS(CHY0s edealisin e'kcrxvﬂlgl containing 2

to 8 BEBEERonis) deRRREEHLCFS etiesbeE:, {oHpRnMNand G.hyBionalkid) and
aryl’% Qeg% rﬁpﬂhmgﬂ;ghﬁo;pn% [’;fhﬂlgaﬁdy stemas a whole is

or nore substituents
het1 'W@ﬁ@?ﬂ%ﬁtmya@@ﬁ@@f e"pdoqﬁy @ﬁmgﬂed&ﬂe@;}/cle Wlpg@ﬁ?ntalns at Ieast one N, O or
S héte&pRyra,Chticraipclussall th rl4-, Flok Bxyerhieydd edatysicndrouy @ a skBondat-, 5- or 6-
men%eFé@tht@%cxlﬁteQ\mﬁzh chrkdii)aPB&E one N, SR 5 hetelo gtom( CH2) y OCF3i
b %CE‘Z% ﬁnd Cl. 6hydroxyal kyl; aryl" is phenyl

REPHEH sf’ ¥t hracyl or heng;mthryl and het' is an
For armbqﬁmqngs ipwhigipihe gyog;ppaﬁry!g , ‘et @ﬂd ‘Bet” e g sdbstituent on more than
one [paitt &F B6 Y6hgound) iitcik td:lﬁmllirabrﬁfbocﬁhaﬂ @als beparne Npstfuedr maySoe the same or
dlffelpe%hgrﬂ% 1Sy ﬁﬁénﬂ%}%le#’ intd Bgﬁlggarﬁ@teﬁh &or’ gémpl@ r|f5F£5 ‘and R6both comprise a

car secon
hadﬁﬂﬁb&@ﬂtﬁHPéFﬁ%?@F@a %%“@@ﬁ?ﬂﬁﬁﬁ‘at least one N, 0
or S heteroatom 20 Preferably aryI IS phenyl For
enbodi ments in which the groups "aryl", "aryl'", "het"

It ha%?og?rﬁgﬁtgéh:%%a ?%np%yl}sdu E ft nFé utbée arep arn Sstoggla H?sﬂ rr{merf-F uﬁceptgr
separate substituent may be t he sane or different to
In ah Br@bdaiinfear of Helabitbn RhRE, KF, Riehd Rfetk dxyvetited asaerant BF ishydragen.

In aﬁ@mwﬁodlﬂngnt R f@nﬁs Bgang @b Qre%g %éosﬁ)o@e and Fetis hyGIrOBého

e two

I 350 TG KRR AT B HEVELTHINE RS NP Ees B yeyeioshyr
Cosalkyt opiiagallyssbstifutet! vigh fetayl.am ne H4 receptor. In an

in a@iHRE B Al RY RERE éh\ﬁ QN hieQR dffined dve, R8s pfrogtR dnd R’ |§C§5cycloalkyl

oV I8 is hydrogen. 30 In a further
C‘”%E‘b 08%"0”3' Sum&fteg R5 and R8 are as defi ned

In aé%%emb&ﬁ@em'*, g, rﬁ/amdng e a9 §efinedralipvenir is BYARSAR ARHR'is cyclopropyl
cyclBaropyRaethRor ragtial|-RBlopogyl.as def i ned above, R4 is hydr ogen
In a%%er@nb'o&mgﬁ I%CB(GC k%'d |§y bre ag:@é’ﬁ"é&(éﬂove RPth Lh ¥nd R" is C-Cg alkyl.

stit ut e
I ST o e O B AR B ELe R P T G o1
In sRrheser@R B RO &S, Iewand Riceré e dejined abpitei Bnahwyogen and R'is ethyl, propyl,
butys UPSbthyi-BioBf, MinbhyIFRBNY2,2-didthihrapyif M{hﬂfbagmm gtmgmnethyl “outyl, 3- -
r ove i s hydrogen
mEtﬁ%BUtg‘gss gime{% 8@?5%9%6,%%030%@%@%6% -met hyl or
nmet hyl - cycl opropyl. In a further enbodi nent, R2, R3,
R5 and R8 are as defined above, R4 is hydrogen and R
is C1-C8 alkyl. In a further enbodinent, R2, R3, R5
and R8 are as defined above, R4 is hydrogen and Rl is
Cl-C6 alkyl. In a further enbodinent, R2, R3, R5 and
R8 are as defined above, R4 is hydrogen and R is
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40 butyl, 1-nmethyl-propyl, 2-nethyl-propyl,

2, 2-di et hyl - propyl, 2-nethyl-butyl, ter-butyl,
waz2oeepiibs butyl , 3- nethyl -butyl, 3, 3-di et hyl P@TB2006/003668

1, 2-di et hyl - propyl or isopropyl. WO 2007/072163

PCT/ | B2006/ 003668 4 In a further embodi ment, R, R4,

R5 and R8 are as defined abofe, and R2 is het

prOV|ded that the het group contains at | east one
Ina I?urt“n gdﬁ%l%nﬂgght“ IRgne Hggrltetagtdgfgneg’ %bove 59 %"\4& %,'_?wded that the het
groug:pgrgapskyq Ieasc @4,2)1ﬁqg@n-p@pybpro|a|sklg;a|tltuteg|bp(@(gratppk\ymlch contains at least one
nitrogedindtén Bnd18° 8 H, @, &llkga(tHanpCatyemslkyl, lkokERY cofthiting 3 to 8 carbon atoms,

(CH § EHz)(é%éﬁ dr CC]PR%X/QI&)Q Wﬁa EXJ R2 1‘8 et}B?’wmlﬂe ﬁ?roéeg Wthh they

ar
e St o g BAres S G P g B RO e o
morepfyttiias hetelogtows pit gipups indprendgntly satactsd framthh € ShB(O: puh @ wherein the

hetefcydid QU@Ss bR B BBdYeH Vicgfd §6dpeE shifo®ydic glup &nis SitiGdally fused to a
3, 4- %dor%( %ﬁber%%ﬁb%aﬂh Og]@m opgt e% Qg%elm%ergﬁ R&Qro%t%lbc groug whlch contains

at le@et@uﬁ rigg mplgbeﬁ mdp}gﬂqgeqtl)y sql%drotng\l ol 53 S O)@nd S(Q)2, @pd @/herem the ring
systéne aHe wbde Bapirnslyclibsttugt Gy pneodr n&re48ubst|51ent@ Ind€penamideseidted from Ci.

Galk;hq\iF@ﬁDFdf-Fz E&citidaiy, M&mey%%mn&% 148 Blooh Q@&E @G, et NBH,).CFs,

ger(c%ﬂ epeg.%g;ﬂqﬁ %/’P{@%{J Pﬁf’d'de%{'ﬂgtttg]?ﬁ' Ssygeraﬁaﬁg\%ﬂg con(#ams at least
two gijseden atamis wr enniains ione)pitsebeh ptomread ésrsupabifuted Dy lrqup wMsish sontains at least
one hifistepewsent | y sel ected from Cl_ 6al kyl, NR6R7, (CH
2)aC3_ 7cyc|oalky| alkoxyalkyl containing 2 to 8
car bon at ons R% (CH2) r I (CH2) yOCF3j )
Ina 6@!—‘?2‘}'1351?’9’?“%8‘ B1 H’y@f‘%?y%ﬁ@?ldef”ﬁ‘? ?RPi"%I &89 Rhatd R higgether with the
hitropénnagons Yosihinmtisey age hwiond, éorro @t taismeendbrell @arsdrométiatetriotyctig@oup which

optidbI BBntRhs &Q%F ﬁbr@ %mﬂé}%e{%}ota{oﬁig %urbrélfpg lﬁh@d&gdénﬁy s%lé@t%& dNEE, s, s(0)

ana SRy el e bibut Sustabiss Ribes SR eu ops SSpIgeea o
3-, 4ar5eorfs mgebereeprpbyslicegroupmd 2 R2 Sati@- Wbemeége@'henchmrw whigle contains
at leBétioh® GRyImahBsMindepanbiri sdiétead fRmEN, D 8N &(0)fht (@), 4nti Whérein the ring

systgm’ gpg (Nﬁf’f E%Etloﬂ%lgmsltll%teg %% §.¥e°&¥1% é s%b% Lu%h‘cp w@%ﬂeﬁ&ntly selected from Cy.

saliog ér“b‘bﬁs @'f‘fé&wém?éﬁw ?k%@'%ﬁ%ﬁ'“fﬂs 8rﬁ> R, cagpon glomey @j*z@e "(CHaoF
(CHAREFS(C:Zaryhdne Ceimdrotyelkfietr@ided thel the rimgr systpm ias a whole contains at least
two m%deﬁ rét%Hs)br @ontéms @geeﬁhr&aeméw 4nd @srs%a.merd by S Jedb PRA cbitains at least
E a% , 4-, 5- or 6- nenbered carbocyclic
one gr s 28 a 4- 5- or 6 nenbered het erocyclic group
whi ch contalns at | east one ring nenber independently
In agatrectmisbdiniedMRN, ROR° &nd RH( 42 as@ehinG{ @hcte, sHACR*vRE IRE] 1Bgdiike with the

nltroﬁerpﬁom %bymlc%%e@sareabom@ lfé?m'as4 g%trh @ elj Y’lonc‘ HgﬁgtlcthgﬁﬁogycP%/group which

or nore substituent sel ecte
op‘uc@illy Coglging yre oer@R-furth% cﬂﬁ?ﬁ%it% OW%W@M tﬁ?/ peteraeyﬁlw%pkel pptionally a
bridged rtcpdlingmgp & is qptidhatydnded o a3-04rs5- of iR ibbred tarbdc@IHE Jro@FBia 4-, 5- or
6- m&ﬁoe(%ﬁe iBgrodpirondahtihs ﬁr@s’cq!ae QY ﬁ%ﬁlakd’\bvherem the ring system
In

os Pl S Sl i L Pat 07 e i d s g Tom Crealol,
NRBY offHalefa-ayeloadiyly sAkoxatad deasipining g? depd weiber atosnst 4FHphett, (CH2).CFs,
(CH)@EEt, (CloNaryNdnti 10 g9 roaaRyN prdvitied tHatithé ARy syeia @d ianidle, coffains at least
. | ,
two Rﬁogeﬁ%&oﬁ@%r gﬁﬂaﬂ:} %n@ﬁn&g%%tagbg\g%ngh)é;%ﬁg?ﬂtﬁt ob%%?gcﬁm%ﬁﬁ contalns at least
one PRI &% orm a 4 to 8 menbered non-aromatic
het erocyclic group which optionally contains one or
In anRk &tillf tkiHe Bfbddinteh® 3 NRARS BRd Rj’j‘@%re@l d'élfﬁéaaabb\%t ShP RY §el NIKCH,) NH,,
ge icyclic group or is :
Mﬂ@ﬁ?%@gﬁ @¥ gﬂ@ckézmmgp Fp - or 6- menbered
carbocycllc group or a 4-, 5- or 6- menber ed
het erocycl i c group which contains at |east one
nitrogen atom and wherein the ring system as a whole
is optionally substituted by one or nore substituents
i ndependently sel ected from Cl. 6al kyl, 35 NR6R7,
(CHQ)aCS 7cyc|oalky| alkoxyalkyl contalnlng 2to 8

. ~ N\ NN 1A\ NN N



40 In a yet still further enbodinment, R, R4, RS and

R8 are as defined above, and R2 is NH(CH2)2NH2,
WOROTBZNZNHCH3, NH( CH2) 2NH(CH3) 2 and R3 is H. R&X/1B2006/003668

2007/ 072163 PCT/ 1 B2006/ 003668 5 In a yet still

further enbodinment, R, R4, R5 and R8 are as defined

above, and R2 and RS, toget h&r with the ni trogen atom

to which they are bound, forma 4 to 8 nenbered

Ina ?e‘? P nn%f%"&trﬂb‘id:ﬂgﬁtgé‘o&‘yﬁ* Ang RY Er% 4R Rfrﬁ%ge%b%d rﬁf lf\l%%\fzh 'E‘ogetRler with the

nitroges atqm to |cNthey are goyng| forga ﬁo BmemRered pENEPIGlig het?(lo%(clm groNp selected
fromhdNolatviap eéngsysthres:r i ng system as a whol e may be
5 substituted by one or nore Cl.6al kyl or
(CH2) 6C3. 6¢cycl oal kyl groups. 10 In a yet still
furthgr enbodi meht, R, R4, R5 and R8 are as defined
aboveN. and R2 ang R3, together with the nitrogen atom
to ich they &re bound, forma 4 to 8 nenbered .
noncaropati c heterjocyclic group selected fromthe
foll oMi ng ring systgosR WO 2007/ 072163
PCT/ | §2006/ 003668 % .- NN I's Q\R

o

o 4
Q &
A Q' iL

wherein the ring system as a whole may be substituted by one or more C.salkyl or (CH.).Cs.scycloalkyl
groups.

=2

10 In a yet still further embodiment, R', R*, R® and R® are as defined above, and R? and R®, together with the
nitrogen atom to which they are bound, form a 4 to 8 membered non-aromatic heterocyclic group selected
from the following ring systems:



10

"RR R6NNNB N 16 R N6 N6 N R /RNC R
Ns 6 RN NN wherein R6 and R7 are independently
waetgotad from H or CH3. In a further enbodi mTEPCT/IHR006/003668
R4, R5 and R8 are as defined above, R3 is Hand R2 is
a pyrrolidinyl group, 5 optionally substituted by one
or nore substituents indepenaently sel ected from
Cl_6akkyl, NR6R7 (CH2) aC3_7cycl oal kyl , al koxyal kyl
conta@ning 2to carbon atons, (CH2)bhet', (CH2)r CF3i
( 3, ( daryl and Cl. 6hydroxyal kyl. In a
further [enbodinent/ R, R4, R5 and R$ are as defined
abo is H R2 i7s a pyrrolidinyl group, 10
optiJﬂally substituNed* by one or nore substituents
i ndepRndent |y sel ecfed from ClL. 6al kyl, NR6R?,
(CH2) aC3_{cycl oal kyl* and al koxyal kyl containing 2 to 8
carbon aRons. In E further enbodinent, R, R2, R3, R4
~.an e as defi'ned above, and RS is Hor NH2. WO
3 PCTAI B2006/ 003668 7 In the here above
tes a hal ogen atom sel ected from
consi gting of fluoro, chloro, brono and
iodo, in particulmf fluoro or chloro. The term "al kyl "
i ncl udes both stragght-chain and branched chain
groups. This also™applies if they carry substituents
swch as a hydroxy substitutent or occur as
htuents o&_other radicals, for exanple alkoxy 5
groups. Foek exanpl e, the term Cldal kyl includes
met hyl™\ efhyl, n oyl , iso-propyl, n-butyl,
iso-butyg, sec bu amd tert-butyl noieties. Exanples
of the Rorrespondi ng al koxy noieties are mnet hoxy,
et hoxy, n- propyl oxy, iso-propyl oxy, n-butyl oxy,
ins0- but yl oxy, ~sec-hutyl oxy and tert-butyl oxy.
exdypl € sui tabl e Cl4al kyl noieties
| group are hydroxynet hyl,
~Ay xyet hyl, 1-hydroxypropyl,
, 3-hydroxXypropyl, etc.

wherein R® and R’ are independently selected from H or CHs.

In a further embodiment, R', R*, R® and R® are as defined above, R®is H and R? is a pyrrolidiny! group,
optionally substituted by one or more substituents independently selected from C1.salkyl, NR°R’,
(CHy).Cs.scycloalkyl, alkoxyalkyl containing 2 to 8 carbon atoms, (CH.)shet’, (CH2)cCF3, (CH),OCFs3,
(CHp)qary!l and C4.ghydroxyalkyl.

In a further embodiment, R’, R*, R® and R® are as defined above, R®is H and R?is a pyrrolidinyl group,
optionally substituted by one or more substituents independently selected from C1alkyl, NR°R’,

(CH2)4Cs.7eycloalkyl and alkoxyalkyl containing 2 to 8 carbon atoms.

In a further embodiment, R', R? R® R* and R® are as defined above, and R® is H or NH,.
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10 The term C3-C7 cycl oal kyl includes bridged bicyclic
cycl oal kyl such as bicyclo[1l.1. 1]pentyl. Preferred
weyoziky| groups are cycl opropyl, cycl obutyl PCT/IB2006/003668
cycl opentyl, cyclohexyl and bicyclo[1.1.1] pentyl.
Preferred "4 to 8 nmenbered heterocyclic group which
optionally contai ns one or ndre further heteroatons

In thehe@IBRSfokrlBERAN dBhtidsya KeRlges hiell sble@sn fbm Be gloup Srishsting of fluoro,
chlor%nb orf?c?é??d%odo mgrrf?cufgrf‘uhr%gpgﬁo% ocyclic group is a spiro
I aza- sp|r0[4 5]dec 2-yl and

I aza II‘O

e Sy TRBRLRRUE SR L AER TG SHUES S5 SRG PRI they camy

substiiubrgs suchbea By efbslitiient dedacurad subistittentsoaf y’djbn rgdlqaisn@r example alkoxy
groupé. @-’Upé(aﬁ’lf)le hed {&Hw 8. blkyl thcbds s, tih@ NSpridyk Bo—ﬁr@WE n®utyl Rebutyl, sec-
butyloé%gl tglp I?u(t}/l raclﬂ %g I E)ya?ngt]g %Llégﬁgstpagiﬁﬁ (J(ox;J Fnoxe esta% p%th?xy ?thoxy n-
PronyieN, eI ORI, Eseéwoé/ STy ad {eﬁ-at'ty'% g fepexampls of
suitdbleeC abloy endiktiéd BiuHstitatad of anhig/diory egndup cane inpdrbxyalethyl, INhyBoxyethyl, 2-

hydr%?yghm-ﬁw#o%%{n)z-ﬁrdfoélyp%ylhé’-mioﬂéfp‘}c%i fs1-yl)pyrimdin-4

The qer{n C (9 cmgl hérf{l ?i]g]ucpeg)bp é( doollcyglc cyc}oa}ﬁlyl] su% gg’ ’b%ycgo[m}]péﬁhp breferred

CYC'WW%Q“B’WJWP{EXCF?WOBYJtCyCF")leEL pYCsPanivt: BYHOReN BTG QicKstyr 1 UPBpB, 4
-c]pyrrol-2(1 H)y-yl]pyrimdin-4-am ne,

Preféeld 34 {o[Bi naptblanet Aetema/riazetup dhioh dotigidly ¢dniaBs 8rectir metelfyrthutejeroatoms

or gﬂoﬁlp‘%){ﬁde rﬂérﬂly dsi@ddMBm N2 D, S, S(0) and S(O) wherein the heterocyclic gfroup is a spiro

blcychigioplp are %&f%ﬁ/}lrot[%% adacg yﬂlandrﬁe}g%a sN:of:;s @ aP' cyclo[ 2.2

3-Di mathyl butyl)-N -[pyrrolidin-3-yl]pyrimdine-4,
The Gkilddagardda ,will of course appreciate that it is not possible to substitute some of the defined

hetel‘\ck'cgcﬁc r?hg?r&ﬁﬁé a‘)ﬁom{jayl lll‘) all'}fosnﬁoqws \Wﬁ" J(W\le RB¥the thlblqjéh gh'b%‘tt)’énis@w rled above.
itis igpe CJE‘V&SFQ?B Ff@bwlh@{bﬁ%t‘?”sbm[“gt f@f’?é?ﬁ)‘?f BYEYWyr r ol i di n- 1-

yl ] pyri m di ne- 2, 4-di am ne,
ExaMeL Uﬁché'tha@f‘aﬁ VRS Sl RRNRYHE ldrflbrnindluay! 1 pyr i i di

N(S%éelD' Eth%blﬁgrg(?%e I?'Beraa_zﬁ %m?m o awmfam no)pyrrolidin-1
6- [3_(191m]3t|5¥)?m1m)@1rrﬁ mpt yﬂ_l& 3 wn@ ylbutyl)pyrlmldm -4-amine,
N-(3N4Bimkthybuty)- @[&—mﬂmmﬁhmmﬂblﬁy PHEIp Yotk (HYRA Y ripdin-4-amine,

6- [3'([§Iih1gﬁylgm ﬁo)gieﬁcm i ?EN (3,3 dimethylbutyl)pyrlmldm -4-amine

N- (SM Wg%ylbu?yl ~6- [5 %@ﬁyl 2y ‘;J» ? azaglcy)cro Pﬁ ﬂ'ulept 2 yrﬁpyrmXcJ r] AP rmwem di n-4-

N-(3N-Digethyipupt)="Gidy@eliginstyigrimidined Srsiamingl i di n- 1-yl ] pyri midin
N- (3'3413@% Butyl)-N'-[1-methylpyrrolidin-3-yi]pyrimidine-4,6-diamine,

iﬁaﬂo?/oﬁ%éag@@evﬂag%@xﬁ@gny TG AL BALRNAO! | i - 1-y

EtZ‘ &3 tnstptanoyryicn-glipygnidipgy¥eaineno) pyrrol i di n- 1-y
I\I4 (b ppjriathiyipebipyiy-@f3gmiethgamino)pyrrolidin-1-yljpyrimidine-2,4-diamine,

3((He EIQMJ))QJHOW)-‘QME%PA@"@QM&aMlhA N

am ne,

4l
NE&]Y 2’\1%@' %/'ﬂ 1 )y]%'"T’%m(“oﬁ% hyl ami no) pyrrolidin-1
N- Isolgqt)ﬂl gj/q-(jmﬂmjlpmmq)pﬂrﬁlqu -yljpyrimidin-4-amine,

N-(Ercbsroylheigh) BY3- @rth?@%my)rpyrQJIldilﬁiﬂ-Vﬁp%ryhlb A4Mmirgobut yl pyrim d

N(d;é?ri oAb Geniap TR ARy RS 0 ¢

6-[3 ‘hBQrO'O@PU@ &yll- @(3 3- dlmethylbutyl)pynmldm -4-amine,
N- (@cl@ﬁeﬁyﬂneﬂwt)-lﬁyfﬁ @mﬁﬂlybam}"b)pw‘rqhdim m-ylbythjm-m-a(wﬂer di met hyl pr
6- [3Q§We\1@¥rﬁih Qf'opd’rfl‘l A %@butyldgﬁml(i@# _aRiirie!

(%Wéhylﬁ?% )é'ro 'ﬁﬂﬁ‘f&%ﬁg‘ﬂ%‘/nmq—npyarﬁ[% 0[3 4-Db] pyri di n- 6- yl

- I sopropyl - 6-[ oct ahydr o- 6H pyrrol o[ 3, 4- b] pyri di
n- 6-y| ] pyri m di ne- 2, 4-di am ne,
N4- Met hyl - 6-[ oct ahydr o- 6H pyrrol o[ 3, 4-b] pyridin-6-yl]p
yrimidine-2,4-diamne, 5
N4- Et hyl - 6- [oct ahydro- 6H pyrrol o 3, 4-b] pyri di n-6-yl ] py
rimdi ne-2 d| am ne,

~ T

N D P T . A [ L Y L ~ 1
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N4- (2, 2- D net hyl propyl ) - 6-[ oct ahydr o- 6H pyrrol o[ 3, 4- b]
pyridin-6-yl]pyrimdine-2,4-diam ne, 10
woeopTdiepr opyl - 6- [ oct ahydr o- 6H pyrr ol o[ 3, 4- b] pyF/IRMES/ 3668
-yl ] pyri m di ne- 2, 4-di am ne,
N4- Cycl obut yl - 6-[ oct ahydr o- 6K pyrrol o[ 3, 4- b] pyri di n- 6-
yl ] pyri m di ne-2, 4-di am ne, RI4(C,ycIopentyIm
6-[3-@hilythylanBnd)gebiamyicyav- @}%qmydtrrytp;wp{nﬁymw&)ﬂ; pyimingi n- 6-yl ] pyri

N*- (f@ F@%ﬁ}g%ﬁ%i ﬁg@tgpﬁ}dgfsgl pyrrolo[fa‘ %yr 4c;jln ¥r|m|c1me 22 4-diamine,
N Iqqyrow Ploqeet W%WP%’)(?M rﬁlﬂﬁyﬂgn ylkayrm\ R dlammg

N“ -Méthy el gty di6-6HDymeiel hiy-binpidinkBydpyimjdineldedidyine: ¢] pyr r ol - 2( 1

l'él odtBN o lBH yﬂ&d[gﬁr‘ﬂi H o8- yByrimidme- 2 4-diamine,

I\I4 Iﬁ%’)utm rR/ctahP/er ﬁgrogﬂ j]loyz?‘g‘ ¥ gffp[))/leﬁﬁe QQ%Ta%In%] pyrrol-2(1
N (‘FWLOP@%U?"W) Gdoqt%w%@wvrw@k%yw idpgrviryripiine-24ciasyier ol - 2
N*- (C{ ethl)libupdl )} eeydtanyiiretie H@yolafs, €lblaytidin®;yl]pyrimidine-2,4-diamine,
?prw@%@w Jaséh)pyﬁoli[ga Ry A J@mm@wﬂ‘y&gn%o{ 3,4

2,
v %ii%wze R BN o N,
N'-C4elatiufylr8-footahy@(oIsHH-yrryib[p gpivyidirds-yilpyr Bnidineed Adiemias, ,
@%Toﬁ&tﬁm% [MAhp&s EhH-pyrRd - w.gulgly MAE-QRYHeO[ 3, 4
[ n
6 [5 I@'&% ﬁeﬁ)fdﬁc’pg’r uoil_g %ﬁm]éf;f% Fl%’ﬁl an)rﬁ%nf%mlgﬁghr%r oﬁg[ 3,4-c]p
N'-Methy -5 aethyingxahydrapyilols fFlRgtob2 md)d'ﬂ%vrﬁnw@e 5 Yediamine;
N*-ENg - ahettiyhexayyordpyirdolsre tyrohE Xighyialrimjaye-2@kdrdned - c] pyrro
N*- Iéobgt ik [kl)ne% IHIQ(X ﬁgﬂr‘oﬁ gc];ﬂ/rrg'z@'iq) Vlﬁ)yrlmxdme 2,4-diamine
N*- ( 3@ R o Im ?-mq.{h&lp%hyg%gyr@r girﬁyﬁé/?r Iy2({ H? yl?JyrlmlﬁlneLQ%lra%%le
N*- (@@IW@WY'WEMWP%@@W dinf3 . adpymol-2 Hdtyllyrimidine2i4digmyjre,
N-(3, 80D by thatyil-6-r5aRatiyexanydropyrrolo[3, 4-c]pyrrol 2(1H)-ylpyrimidine-2,4-diamine,

N (5 Ehetgyl%Qﬁ)%}f%%LgxaLy% o%zrromfg tb éﬂpyﬁfm ﬂﬂ-l) @&p%/ lg(hg 21 d}émnepyr
N'- %‘P@w\r%ﬁw fa‘hf@hzw'ﬁw[%ﬁ REPRAED VIR ENe RAsAMM di n-

N Helainiyhe[5-methylhexahydropyrrolo[3,4-cjpyrrol-2(1H)-yllpyrimidine-2,4-diamine,

Cycl%rﬁs ITnﬁét p[%&@ﬁ@tﬁ})féraiﬁcﬁéz[et?d‘nr(—ﬂﬁ)t-ﬂﬁrlnﬁm4%-)aﬁ%€,t idin-1-yl]pyr
(&P e RO 2 Te TG PR Y S EETUT REYEM pyr i mi di n- 4- am
N-Ispmepyl-6-1%(instbianiyd)azgtidirgl-Ylimginidi-4aine) azet i di n-1-yl ] pyrim
N-(4l-FilioPobérzifsfE(methylamino)azetidin-1- yl]pynmuiln 4lamlnerI mi di n-4-y1 ) ani
NE%%%?@%%’F%@%\@@ ﬁfﬁ%ﬁ%@ﬁm' mét Ky% g¥n no) azet i d|>/n 1
N- IsolgyM %—93"(pﬁh&ﬁrﬁlnq)azgﬁqhﬁé-yl]pynml in- 4 amine,
2-({eN3{(Retfdnomcgexetiiiny{-yilpGinfidin-{-pletringjetiaman 0 )
N-BEZ Id[ﬁknﬁb‘t)—iﬂaﬂﬂaﬁ!éﬂdm1Wl]§ynﬂndﬁ‘m-é?rﬁ

N- (Z%qrc&eﬁzy% éﬁn}?&ylammo a1¥¢et151 in- y{]pyrlmlgml’l a)é'll r?e

N-Mpghyl - [WWWW 1YByirgdipdelarstdird-sieeazet i di n- 1-yl ] pyr
N-(2-atiebixyetidt) BH3-Mthylamino)azetidin-1-ylpyrimidin-4-amine,

6-[3 SM%& %%t)%tjidﬁm @]% ﬁ%ﬁﬁﬁyﬁ%‘t)t@l&p&rlr}(lhbél\é_ﬁsn@ m
N-MREhyBi( ﬁ‘?'PerP'”( IRyrimidin e reeidi$-BY0%i di n- 4-yl ) azeti di n-3-a

N-(ZB-Pimgthylpropyl)-6-[3-(methylamino)azetidin-1-yl]pyrimidin-4-amine,
N-MBt {1, [é’qnﬁétmmwa%t@mwy)]pﬁm[d% A4yl am no) azeti din-1-vyl

-y el AR Bnolsre sy AR TIRE 0 byt i di - 4-

N Impmyl -6- (3 methylamino-azetidin-1-yl)-pyrimidine-2,4-diamine,
N'-(N2-OBnednylprapg)-61isl (DethylanindadeBdin- tRfpiiamd- Do diamias, di n- 1-yl ]
6- (SWJtHyE]nq{orézé'flldﬁmﬁg\f' IgrE ?]tnrluorq -propyl)- yrlml%r)e -2,4- d| rplgie pyri midin

pyrimdin-4-yl]a

I'sopro am no-azet i
e24d|amne 40
- N4- (2, 2-Di met hyl propyl ) -6-[ 3- (et hyl am no) azetidin-1-y

'] pyri m di ne-2, 4-di am ne,

6- ( 3- I\/Ethyl am no-azetidin-1-yl)-N4-(3,3,3-trifluoro-pr
opyl ) - pyri m di ne-2, 4-di am ne, WD 2007/072163
PCT/IBZOOG/ 003668 9

~ 7~ a1
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5
N4- Cycl obut yl net hyl - 6- ( 3- net hyl am no- azeti di n-1-yl) - py

WO 077163 2, 4-di ani ne, PCT/IB2006/003668

N4- Cycl opent yl met hyl - 6- ( 3- net hyl am
i no-azetidin-1-yl)-pyrim dine-2, 4-di am ne,
N4- Met hyl - 6-[ 3- (et hyl am no)ﬁzetldln 1-yl] pyrimdine-2

N-CyBloibp3ifiethl-6-(3-methylamino-azetidin-1-yl)- pyrimidine-2,4-diamine,

N (%lél glmemﬂ 5uRed5- RNV A RS- ‘?‘ﬁ%y}n% o iaddrng | i dli ne- 2,

N <Nﬁ'“‘|’r§'6m}t"§7§ (grgtylamirar R heyddes-af-A2Tg) | pyri ni di ne

N*-(3-Riethoxitibandye-(3-th&thylamino-azetidin-1-yl)-pyrimidine-2,4-diamine,

N*- C!%Io [-@B¥hetQdmiiol BRIAVLA R ARdiAZEs hidhie 1- Y1 1 pyrim d

N %C'f%e“'(f'ms{ M&ﬁn?amemaﬂ?gﬁeaf’ﬂwb Primigee- 2k UM%y ri mi di ne- 2

N*- MethyH6-Briingtbylamino)azetidin-1-yllpyrimidine-2,4-diamine,

N*-einy[-SR((MBthathiadhAR A Z Aol iidinel2 Adidmilg - ( 3- met hyl but yl) pyr

- lﬁ%@fﬁ?&'ﬁéﬂ%‘ﬁm r%f%%%r may “W”fmdmeu dz'aaén et di n-1- yl ] pyrim di
élorgogyL %[deﬁth)éammo)azehdm -1- yl]pynmldme -2,4-diamine,

6- [3@m§t&4a(nﬁm42yﬁdam -yiloY arepyipylimivink-2yk diantié; [ 4- (tri f1 uor omet ho

6-[3 ZMQtWﬁQ)Jz%H N mgthﬁblﬂ)l BFiithe- 2145d|am|ne

"

C N Cygfl[)%{yfgﬁn?ﬂ-@?'n%w érd aurgvh%glﬁ??rﬁp? nr?e) éar;glamlnen ,i yl1pyrimdin

6-[31Methyiantra)azetisive utlyy i4- Gﬂflpqor(lﬁéqxwwravﬁpwm)l@rzee% 4-dipmibe.- y| | py
4- [({IZJAmrﬂlsl'[@(n?eﬂ‘f]ytadﬁr@mz&ﬁln 1-AyriRRIMZWaBing) et mshiti

|
N (%E l)%JPé&etWi@ Etzgﬂg I Ji]ﬁmﬂd‘}\'\% 4atggr?t rifluoronethy
N- Efej‘fyé?f MEBYFMiRe BReHE- B! Inya"'%l'Pﬁ ‘bd'am'”e
6-[31Mettleniv) axeiire RV )(s- GG orterest) bariziiiintsisezat-diekine, 1- i ] py
N*- (B bﬁbt@bé’h@yl?ﬁ ? tqétﬁfﬂnﬂr%)azg@im 1 yl]pynmldlne -2 4-diamine,

et hyl benzyl |

e [3?%%?%%‘"?«%05% ] Mﬁé e ol AR, U Py PY
8- [SﬁMg_th%lqn]qug.et(dglhﬂ} ¥ b@ﬁﬂ%f‘?@?)‘fi“vﬁ'@rzn"ed@“‘ﬂe di am ne,
6-[3GM EtByidniViRS) dx gt -MOY ‘A Z-@itiustom ety ey fo)fdnidind-4 4-tibrhihelor om
6- ISEME%J %ﬁ@%)é‘lld}rpy \% gg Qﬂﬁ ﬁmé‘tﬁﬂb?ﬂl@ Tcﬂne 2 4- ?rmluor om
N-@L 'I°5??5‘é¥{)z'§i3]<'ﬁ9tf’¥'%ﬁ"m )3eatids- 14Y']a¥”én‘ﬁ”}‘?e2 i '”e :

N- (R (nBryBirizg)- ®isemetyiymito)pBtdmeyinyinidinerdy-diareite.di n- 1- yl | py
6-[34( M&h)ﬂ’dnﬂﬁ) aethiiri -poAr @«me@i benzyl)pyr|m|dme -2,4-diamine, Cidinel-yl]

e azeti di n-

N- %‘“'ﬁ?&“ﬁ@%ﬁg{ma"ﬂéﬁ %’10 gz % fgﬁ rWﬁ 'herq J;grlr% Moy azeti di VP

(ﬁthaorybqnzwl]ﬁ [@Amﬁ@ﬂmm%ﬁtﬁiw17369¥“F¥ﬁ"1§r2rﬂed'32“'@& di am ne,
N'- (DU ubrdb ety o @Dt plpprafin-i-Shpyreitingk adiambazet i di n- 1-yl | py
N*- (5 IF gﬁé?x‘l?il)ze 6 n%'tk@ﬂ}eﬁﬁ%irct:gro{o[s 4~ %]pyrrol 2(1 H) -yllpyrimidine- 2 4 d|am|ne

N (?Prﬂ"&%t%’utz‘) ﬁ_[i’grqél l;g%eraz 1 y]pynmtd%e A diadire etidrn-1-yl'|py

N*-(Ria-Diratiiprpyip Brsrmstihy)pir@ragi-1 ylityhiyidipe-prdiaming: 1- y| ) pyri mi di
J\?ﬂ giﬁmghﬁﬂBerQm 1%@ ynmldme -2,4- dnamme
Dl(neihylgr ;Py|l_)|)%b§ n]e}f?;énlroera%n gﬁ"o%nr%dm amm\édr opyrrol o[ 3, 4-c]

N- (Cﬁ%etbﬂou@ (&g V'@B‘%Vﬁ y L-goprizuihisg- HW!”EM per azin-1-yl ] pyri ni
N*-(d B1mem&n yibutyi)-NP ppreglidin-3-yllpyrimidine-2,4,6-triamine,

N (&'@drﬁeﬂ%ﬂb@lﬁ%%ﬁbﬁbtﬂyl&ﬁ&éﬁn - OnbRnile YA RiRgL azi n- 1-yi ] pyri

NEWX‘ GEQ y@mfrgz'%Wlﬁ@VT"B'FBéF%en 1-yl ] pyri mi di ne- 2, 4- di am
N-1soprepyl-6- Nroahm@ramﬂh@bwrrww Jmige, (4- et hyl

N-40bRBAZ nBthylpiNeratY 1y rinfidia-dmipgll ne, 35 o
N-(&Z\Ly':c%%b%%M)}%y(ﬁ%'eﬂnylSbérgfin']%‘n)lﬂ}’r|nﬁdir9%r%le,n" -yl) pyrimdin-

N4- (3, 3-Di net hyl butyl )-N6-[ pyrrolidin-3-yl]pyrimdine-
2,4,6-triam ne,

N4 (3 3-Di net hyl butyl)-6-(4-net hyl pi perazin-1-yl)pyrim
i di ne-2, 4-di ami ne,

N-Et hyl - 6- (4- net hyl pi perazin-1-yl ) pyrim di n-4-am ne,
N-1 sopropyl -6-(4- et hyl pi per azi
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N- (3-Met hyl butyl )-N -[pyrrolidin-3-yl]pyrimdine-4,6-d
I am ne,

WONZ2600/87063 hyl but yl ) - 6- (4- met hyl pi per azi n- 1-yl ) pyT/iBe0et/003668

e- 2, 4-di am ne,

N- (2- Met hoxyet hyl') - 6- (4- rreth¥l pi perazin-1-yl)pyrimdin
-4-am ne,

N-(30Metrg bty IPNYBYrialdidas i imidinepi, @aarmizé, n- 1- yl pyri m di n- 4-anin

- (%M tﬁy”%yt "y (4 methélplgerazm % y)glyaml?\lr-]e[%‘;?'ragﬂydr of uran-2-yl meth
N2 W*W'i) 1( mathﬁl?wef?e’r'“ DY YD
N-(3pevimathyloutyl)yptipetazipytyipginiidin-A-athing| pyri m i di ne,

6-(4! @re(r@rp.%faﬂa/ |- R R dordradb-yimdtn{iByuidin-kainfnkuor opr opyl ) py

4 (4N|- P‘@'S'Bfff"?" ?gs E@frf?wn EYRAMdehy | pi perazin-1 -yl)

6- (4-Mpfhyhipg’pnn 2y Ni(Frd 3-trifluoropropyl)pyrimidin-4-amine,

N-1sBibubgt-binkth@-eL Bmaelbiyérhax afiyginogy-t-aaine[ 3, 4- c] pyrrol -2(1

N Etggl gé km%ﬁ'l‘%@dﬁﬁﬂﬁmé’?ﬁiy"ﬁqc K- %I]pynmr{de'? ﬁ almgﬁt yl) pyrim di

6- (314\nwoa:fﬁnﬂté1 y1)-N-(3,3-dimethyibutyl)pyrimidin-4-amine,

N4 IMmbsﬁﬁm mpiYipiBerdzih- Rpymiidieses-diamine, 1- y| ) pyri mi di ne- 2, 4-
'\f@%{]ﬁ‘ethy lperazm -1- yl)pyrlmldme -2,4-diamine,

N*- Isoﬁut)lizTG (X -me ylglperazm mllllp eaf4 Ialammgl ) pyrim dine-2, 4-di am

N'-(Rpplopsarsetyy): Gac‘*mﬁimi@wwl ioyipidine-3498pBsr i ni di ne- 2, 4-d
N-(Gyalbpréygimethyl)-6-[octahydro-6H-pyrrolof3,4-b]pyridin-6-yl]pyrimidin-4-amine,

N- (Mb(n%@lb&pxgegﬂ méthwdéaeraémw PR RIRRIA - 1- Y1) pyrim

N-ISRRYS &‘1°€§b¥%°p§ﬂ W@'PH&%“)"J%'“T'%%V'E’M%? B48MMByr r ol of 3, 4- b] py
6-[ 6-Artingy3-Bzapic]qpia: 1. Ofinenti 3rvi]AL-€na-dimsthyldidey i@y rimidine-2,4- diamine,

N-(2%- @lnef{ﬂylﬂw Lt i¥diohy&Bo-Bid pdtrofbi et ybiRie RfsyARidR=4lmie] Pyri m

o oy B r ol R e metpyane e 5 pyridin-6-y1]
N* [ﬁﬁ}-i Zﬂrrm’thyﬁmgylbqﬁSﬁ@ethMlno)azettdm -1 yl]pyrlmldme jamine,
N (8,545 brobeBzy BB Bi( rﬁgtmjlaﬁ{ur{b)aieta]nhqmpﬁm)dn]e-zma(nﬂna di net hyl p

N: 59%\244 %rgyé'n%@'éj[h nrﬁet}?yl ll? gt;g\?thyg ygmfldg]e Zﬁda/ngl?eol o[ 3, 4-b] p

NS e “‘ﬂ‘? SRV 1%

6-(1@-Didzepdviet-HyN dsvovipamatine @idrdiaming, ] - N4 (2- et hyl butyl) pyr

6- [(QRTJSQMQtﬁyIa%Iﬂd)Wrrﬁlmnnﬁyl] I\NQZ fnétﬂiylc clopropyl)pynmldlne -2,4-diamine,

N“I %)utlyl'-gngxianea@ gyﬂlgzcﬁogry g&rmﬁ Q%Lgm no) azet' din-1 -yl
jéycmprqpmwfbwbw;)thémﬂyla(?f'é'oﬁ RISy RAestamifien- 1- y1 | pyr |

N4 |86 pebipyle&-[Bak: THSYroctakydro-INpy(rdip]3,2-clpyridin-5-ylJpyrimidine-2,4-diamine,

N E?fcy@bﬁ MWeﬁ’tbleW é-‘{’(bﬁe - By LTRE) PR NAAFRGIhDS Naidmnb ] PYT i

6- MI‘@““E&W?“‘*‘@ {"éN (%FPMW ity ?16?’5‘?'8% di n-1-yl ] pyri ni di ne- 2,
6-[3Mathivadr nmathylagiho)azetidin-1-yl}- -N*“-propylpyrimidine-2,4-diamine,

N-(©:2(Blményidrebg BBy drbpyrrdid @i iabiN 2 @W-ipihides24-Gadihgm n

N* @’2 Ddrg yl%OP(R/B %gyrrohdm -1 35lazet|dm 1 Yl)a}lnmlcy_ne %11 dlﬂlﬂln? 2- met hyl cy

N*- @42@71 rng-}\q mgﬁwy@m@)%by@jp}gmdﬁ@ -2,4,6-triamine,

N“ [Bnaxlnsmbm|yd)etﬁy{](Nf-(:tmﬁlhyihylmpm)mrummpamelmyh ivpyri m di ne- 2
Eﬁﬁw@:ﬁ?lﬂ?@pyl) 6- [3 (lsopropylamlno)azeudm -1- yl]pyrlmldlne -2 4 diamine,

yl azeti di n- 1-

o %WH?@P%E%@@ G R iRl g+ o s

N- Bﬂ&@ﬁ%@@t(lh@ﬂ?@ﬂ(&”fﬂ},ﬁmr10\!']9)[“31'd.illAc?qmg)?| di n-5-yl ] pyrim

N* téﬂﬂ-ﬂflﬁﬁ)%dfhﬂﬂ&@fﬁt%ﬂ|r%§byrrolidin-1-yl]pyrimidine-2,4-diamine, _

6- [(% 335\/@%?!&9 f‘)B}érofH il f ﬂtﬁé“%}ﬂﬂh@I’c%&?n%%ﬂ)girme@imlﬁ]é,) )pyrr
6. (4- Ani nopi per i di n-1-yl ) -Ng-et hyl pyri ni di ne- 2, 4- di ani
ne,

6-[ 3- Met hyl - 3- (et hyl am no) azeti di n- 1-yl ] - N4- pr opyl pyr
i m di ne-2, 4-di am ne,

NA- (2, 2- Oi met hyl propyl ) - 6- (hexahydropyrrol o[ 1, 2-a] pyra
Z|n 2(1 H) yl)pyrlmdl ne- 2 4 d| am ne,
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NA- (tert-Butyl)-6-[(3R)-3-(nmethyl am no)pyrrolidin-1-yl
wQ pooriomiied ne- 2, 4- di ami ne, PCT/IB2006/003668

6-[ (3R) - 3- (Met hyl anmi no) pyrrolidin-1-yl]-N-(1-nethylcy

cl opropyl ) pyri m di ne-2, 4-di am ne, WD 2007/ 072163

PCT/ | B2006/ 003668 11 N4- (terff-Butyl)-6-[(4aS*,
N*-(#%aStiyn- amaaéwkr Poddrly@y-6HH-0Yrdlof, 4] BB 61y iy Amidiny.L 4 R)ekring)
6-[(3Jrl]??-?-?l\(ﬁ?t ?g‘&@fu o %‘{(g '?)me%a/(pﬁ%wwnﬁme”é’) ByLRQN 1 di
6-[(3-di(Metb yzarryrno yg?pplﬁé -ylI- N -[(1R)-1 methy}{oropyl pyrimidine-2,4-diamine, and,
N-(s6e-B(tyB3)Fy-[33méthientinyd) axatidmol- wipyrinddin-¢temind,- y1 ] - Nd- [ (1

ora @ar&aé@ﬁﬁcgw aﬁ&l&ﬂlﬂe}lrﬁy 5 'aE@egle@de%vé{lvgt'h@g&f ne, and,
(sec-Butyl) - (et yamno)azetldln1y|]pyr|md|

n-4-amne, 5 or a phar maceutically and/or veterinarily
An @@Q@mﬁlﬁbﬁé& ineantiapaprdviges théiflenifo.compyndsirbodi ment of t he

N*- (cmbeuabylmahweqwme@nettMnfmbdymwlng -yyhpiavedg-diamine,

N (&{‘?To %}ﬁvﬁgg?%ﬁﬁﬁ@&h%ﬂ\ﬂfmgw &?«ﬁ)&m yﬁ&ﬁn“nﬁ%é M RARYLFLL T d

N*-Iggutyl resdYamCIRyryidig yieyryidine-2 AwiERiPeani no) pyrrol i d
N*-(2, 2-DinejHylopy!i-8vi( 3R rimetBy abaink)@rrolidia- )i pyrimaine-2, 41dlminN-Isobutyl-6-[(3R)-3-
(meMaﬁﬁ@%b’dm RybfrizRin-fahngt hyl am no) pyrrolidin-1-yl]pyr

Ndeg]o %Oy%’ éylﬁ%ﬂ%@rg @"85‘%?”@”{"@%1 WPV YRS PR no) pyrrol |
N @:l?ﬁmn_eipr]osx»rﬁ idali rRR"PoctrhyirePhl-pioloBdinlavidio-8-Y IRy Iryling 2,4-diamine,
N*-ClyerBiirbpy - @I arRa Y 4Ry 1 ctdhidid-BH-pyriolol 3pyd]byFtial 6-pHipdriraiah 612, 4-diamine,

N* dy %@}Hs é@éﬁ? rPné{Flﬁ 578&51%&% s ﬁgéo%@f %E)‘r gﬁ%@?j‘éyﬁ%mg)z%r Fdnfel di
N*“@e-RipeivappYYeBpe H%W“%ZF?")” BUPERTAIER YT 1 ol of 3, 4- b
6-(3Mzthylanbinp-agstigih FWVN -(8.3, HirifueroyrebyHowimiidire-2,4-didnine,

N dyé:o%ln@n{ymo&lme@wfawha%éeu&w ) pﬂﬁlm Qafikb, pyrrol o[ 3, 4

o SR e e

N (BT reoenzi)- %‘ﬁymﬁt lrquendwé =y Mﬂrﬂﬁ'aﬁ ﬁélamme

N dyélefﬂeﬁtyﬂreaylrﬁé(eh)éimrammylaietlﬁn-['lQB-bWB‘E&})eLZ;‘tmhmb‘@Z etidin-1-y
N Iéolagglré [mrﬁét%n%ofézgidﬂm )ggyrlmldme 2,4~ dlamln(e3 3,3-trifluoro-pr

6[32’)4 azeti

p)jlanmpp zFﬁd&\I 1n3@ N- pgp_p&lp)glmdw@ 2 4 diamine,

N*-(NiileB ooy PP methiginGaze Glrvey iy inidvieri-diargd, di n- 1-y1 ) - p
N, EJDméﬂiyﬁbﬁipﬁ) éﬁﬁ)@%é\@lplpe@gn -1-yllpyrimidine-2,4-diamine,

N*Ef ﬁ: é fﬁkmetlg}llprﬁ)eraélxgr ygpyn%ld neg4 usamrlrrﬁ”‘at hyl am no- az etidin-1- yi

%@PW%IB\F)@(EIEWWHPPE@Z'T dyhasimignead-genaget i din-1-yl)-p
6-[3yMéthylahimgazatiddh- Gyl|aNfi (Besthylbutyl)pyrimidine-2,4-diamine,

N* (MIDW&L[%H tsﬁ gﬁétﬁ})élrnm@f&ghdﬂqtyﬁw“@mngg4%%Hed' n-1-yl)-p
N* (iﬁ Dfﬂg?fﬁlf?(‘ yeg3- fr%’etf(qu‘?iﬂz%[ﬂi”ﬁd’j]'ﬁ’i' "§i2A-9E"MA%) pyri mi di ne

N -Bugyl- &Bdmaﬂwlmno)azetxdm 1-ylipyrimidine-2,4-diamine,
6-[(3R)- B ImétMdnintd) b)) 12z et i HinBnylcyMbdrodWoyRhRiRY-L R¥Eredi ne- 2

N: lﬁﬁ“@zﬁa@]ﬂ{%ﬁg lgd'azeﬁ)ﬁnf %)pYTIJQﬁ d(lne %dl?n&Pﬁ no)azetidin-1-yl]p
N*- 9yqlomoaylrﬁgtb3@ %@@Vrm'ﬁé -ylazetidin-1- yl)pyrlmldlne 2,4-diamine,

N*- Melé[ﬂ 1 AlpEntrtep- 61-{,(33)wwﬂhylarﬁﬂcﬁ)ﬁﬁ’a)dirﬁﬁmyrhydlr[al-z)dsdlaﬂihe’]- 1-yl
6-[3IRYHy - ﬂn@'ﬂ'@@m%oﬁzéﬁ&lﬁmy propylpyrlmldlne 2,4-diamine,

4 [ ne
D Gl e R s SR e 3t
N* -(2, g:-|D)rpgbhyipmpyj) Hr&-rrdidint1atezetidin-1-yl)pyrimidine-2,4- dlamme
N (B2 DByl dayl- @B (Repr@F Riindjafetidinyt yljoy b 2 BRt=hyHeb UL Y1 ) pyT

4

N* (M#Bﬁ]g [(éR)ﬁ @o%@ﬁ% pﬁ%h%n %llp(nm'd' ‘é\(rjr'larﬂlgf azetidin-1-y
I']pyri m dine-2, 4-di am ne, N4(23D
i fl uor obenzyl ) -6-[ 3-(nethyl am no)azetidin-1-yl]pyrimd
i ne-2, 4-di am ne,
N4- But yl - 6-[ 3- (net hyl am no) azeti di n-1-yl ] pyri m di ne- 2,
4- di am ne,
6-[ (3R)-3-(Met hyl am no) pyrrolidin-1-yl)-N4-(2-m
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6- [ 3- Met hyl - 3- (et hyl am no) azet i di
n-1-yl]-N4-propyl pyrim di ne-2, 4-di am ne,

WOZe0(R726Di et hyl propyl ) - 6- (hexahydr opyrr ol of 1PQF/Ei209a/®3668
zin-2(1 H-yl)pyrimdine-2, 4-di am ne,
N4- (2, 2- Di met hyl propyl ) - 6- (3 gyrrol i din-1-ylazetidin-1
-yl) pyrimdine-2, 4-di am ne,

6-[( N3 Matid/dainBRdy PRGN +hethyBy dlosapig myitinsd, Adkame! | di n-

N4 (%ﬁ—‘éw/gx (4% %?;E %ah? ggﬁ%ﬁf&h Iﬂg)mdm -6- r%%ynmlrdlrn(e) A- c?Jamme yl
N* 3. Pimethy RicRd): P'aef%ﬁ'“aw'%m'dw2(5’@7‘/@72163
N*-(BEDineBRPOEYI0DBGH&hyldhaino)azetidin-1-ylJpyrimidine-2,4-diamine hydrochloride,

N (@2 bRy g%l¥ Mefhugk %Q*)D&)aﬂyorrcf 318 bﬂﬂgﬂﬁlzddylldnh@yl(p}mﬁf@ﬁ@y b @¥mine,
g

6- leazfr& aﬁ%ll“ y lm ln ﬁggmme
N* (%@PPX@UQ"MSI‘{[H@REPB)Wﬁﬁhﬁfoﬁl—@pmnlg@ﬁﬂqy@qlma gloyinising-24rfiiamine,
N4 (2, 2L DRt Infbp - aSET aS)-octahydro-6H-pyrrolo[3,4-bjpyridin-6-yi]pyrimidine-2,4-diamine,

&g:logr% ﬁm%m [E#(l) Qr(nQeRIWIa)T\ r%?p?hcﬁ’@h 6}%/|]&lr||4ud¥\le-9¥.rd'iamir@ ne-2, 4

N*-Isqaropy}-65(42%. FaS) RSP FE S Py T8} Sl ygiRM IRt P 22t am e - 1- v
4-[34(Yiyyiannn b zatislint -G anetipipéridar i@ byriotidirdz amibe,
N* (b{f%of)aatﬁm&ﬂ%t[m BIAR s)n?r@;pwéﬁaﬁi’% ﬂ@ﬁnmmg@ugmm{eo 5H py
N* (rélclg;?ug:ig g% SCT]a%Y taqu é rlofogsr 4 I:T am Ng gﬁpé(nrzlglae D! deamme
6- KW%WEWWWVPW’&%@HM PG’P!['F(Vﬂ'aﬂnef“aﬁ)dla&ﬂeaEWdr 0- 6H- pyrro
N Bt1g[-8 (4dndiypy,addidpa1-yi pl]ymyﬂmm s-dismme2, 4- di ahm ge -
ta ro- rr

ora?ﬁ %{%c, ﬁt-'%@?/%‘}le%' I%Ceg 3 igléné%?ar%'(zeémre&gl amyne P

N4- ( Cycl opr opyl net hyI )-6-[ (3R)-3-(nethylam no)pyrrolid
A futhrer &émgdd]npept of thedhversio? prdvidhs ghei fellewind @mpounds:
N*- &%mb@%&pmte[@ﬁ) (s%aénymﬁ)ow@&namd,n.samﬁidns%romnm{é 4-b] p
N*- (%ychnl‘on ?%gplep [ﬁﬁﬁ gl(met@?am dio%yrroh@in 1 yﬁpynmldme 2,4-diamine tartrate,

N*-@.2-Dipnejfyiprog¥i[- &L3rf@?3ﬂx)mm>@(em'm1 -WeyringRer3 hiiapiRe. 20dni ne,
N*- DDty Ipap)t- ek nrehythihe) fefidr3Ryip@in{dret hytianhaojimeniort] d
or ahﬁa}rﬂwa%éh%)c%%éyﬁfome ﬁna%i%%céébt@l% B&ivative thereof.
7aS) - oct ahydr o- 6H- pyrrol o[ 3, 4-b] pyridin-6-yl]pyrimdin
By phaPmatedicalyi ar@jor veterinarily acceptable derivative it is meant any pharmaceutically or

veteﬁne[n(y?a%},ep%b(el\@tt hébivét@‘ %w a.rnrab | SHishr &r ddidateN-sREOSYEr RY Binide, of the

comRﬁunE? ?]f ?rmgla ((I?or an¥ Rth?r cim%_ouad which upon idmmljtratlon to tha .rec éoleﬁt |icapable of
pr °V¢ﬁ'r§rﬁf"fﬂ§“y ¥rindiregibiaf ﬁ%{E@HPq EfafPWE‘a(Hd’f af a‘&‘é‘? é?eita\l?aht? Piy residue thereof.
Prefaabig pihaimaeeidiedly \aad/oretetimeilyeateptablefl deritaties mexmis ceohiy mbmtnacﬁutlcally or
vetehma%l a@é’e‘ﬁﬁblbggt&E&Qgtéjcﬁﬁwetcgﬁpc;uf?&l @ bl @OMpounds:
(Vo/c I opropyl met h 6- [ (3R)-3-(nethyl am no) pyrrolid

|n 1- yI]pyrlmldlne 2 4-di am ne, 20
PhaNgace@galy @pqema?lh ﬁéﬁ@k%-@@(@ﬁ% °f3”°r(f\t#@t(h§v10bm¢ the )qoidraddilidnchnd base
saltd Merdoty! ] pyri m di ne-2,4-diamne tartrate,

N4 (2 2- Di net hyl propyl) 6- [ 3- (et hyl am no) azetidin-1-y

yrimdine-2, 4-di am ne, and,

Su'tﬂme e«zd 2dqiopeselsy B TRIHEY from-arids Whigh FRM Aol 521t Exgriples. igelude the .
acelalep yspanatel i heezadted babylate] biearthvyigte/ogbdnete] bieyiphaefsulphate, borate, camsylate,
citrdR BEIBREE Lgsﬁl&t@l thhaRN fr@fate @Ib@eﬂaféablh&o\ﬁatéc GRtARL enexaﬂuorophosphate

gy, P R pER pvsfpmie e W@mff’{d'g?@d'ﬁwﬁﬁiwaﬁ@ factate, malate

malegterr nelenatet insaylaty, wethylsuohatei nephihyigte.agoansylall sicdinste, nitrate, orotate,
oxaBR| ViRin@tate® Sfafibato) pao’spme/hyefog@aldqo@h?taf&hyamglen O;Ehlo)&ihﬁlb, saccharate,
of formula or

Steaz%%/%g%cﬁgtquﬂ&g tos&r tevéﬁgmpl&gﬁg%{g mmistration to the
reci pient is capabl e of prOV|d|ng (directly or
indirectly) a conpound of formula (I) or an active
nmetabolite or residue thereof. Preferably,
pharmaceutically and/or veterinarily acceptable
derivative means any pharmaceutically or 30
veter| nar| Iy accept abl e salt or sol vate of the

I o r . T I |
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citrate, edisylate, esylate, formate, fumarate,
gl uceptate, gluconate, glucuronate,
wheoahraies ophosphat e, hi benzat e, PCT/IB2006/003668
hydr ochl ori de/ chl ori de, hydrobrom de/ brom de,
hydr oi odi de/ i odi de, isethionate, |actate, nal ate,
mal eat e, nal onat e, nesylate,1ﬁethylsulphate,
napht hyl at e, 2-napsylate, nicotinate, nitrate,

el St AL R BT B8 W B BRI BUE o g e oaminin
arginee bavFIbO® CHCIYT SRPIRE GICU RN &g, S ERYENS (TGl meghumine,

olaniredpdtaskifith Lo dioaaetathamisabrtdsinc ¥¥ds2007/ 072163
PCT/ 1 B2006/ 003668 13 Suitable base salts are forned

from bases which faqr on-toxic salts. les . .
Horl<all ) By HE PP L APHITHTE FTRF S o PR o JPHA B Teogie et

chol i ne, diethyl am ne, diolamne, glycine, |ysine,
For ARGIBA Bh HiltablBBgHs et H@ndbocskloanmaaeaceg@_tamlﬁé: Pfﬂo?rﬁ&dsgéﬁﬂom gnd Use by

. NG m salts of acids an

Staf%gang e@"ﬂg@k@% _ggg’e\ﬁ%‘@%}@ﬁé%g}ﬁg@npl e, hem sul phate

and hem calciumsalts. For a review on suitable salts,
Phasrexeeutiizetiyl baroitaldd saith aff thea coepbircialof Bautas(l) nitly dp @repareg by one or more of
threaXabifidds! On, and Use by Stahl and Wernmuth (W1 ey-VCH,

i nhei Ger man 00 Phar maceutical |y

- bRy AT g PR 0B SRR A SPR o (1) a

(e by reaesingan #ajd- orkeseylabifporreiecting grotrfeom sreuithiirlgrecursoy ofiije compound

staartitiia MY ot BySing-RpgndY Rcuitblel DEIBWIedurédr,) fovdxbhiplé, REadi@@iof Retam, using

RS &kir a5 Base(dri ) by removing an acid- or base-labile
@,r otectin roup froma suitable S)r ecur sor of

t he
Ib %%Win%fge aqlt qf &eh:arp%oum! ))f fm:nuﬁ% f'oi qﬁlgth@'ﬁa(ﬁ?q%'ondmth an appropriate
anid dr hlreer byotane ofprseitablesarexchaoge elwanpl e, a | act one or
| actam wusing the desired acid or base; or (iii) by

onverting one salt . aof the nd of fornmula (1) to

A1 R0 RRlone Sre el i oh P el Sai iy el Gt anc e
collegied by filligtian or o8y ke rateverethbiecvrrnrtien efiemipvertol Merfsore of ippigation in the
resultiRd €& nfa@ &8 frén SonleteiaHed & diyosCiinfion@dd.out i n sol uti on.

The resulting salt may precipitate out and be

collected by filtration or may be recovered b , .
The GoaRRYPSE S 815 "YENtoR 819K 5XI%f éhpoth "I*%f?@"’%i%jg‘?@ﬁ'&?teq fBH‘%/ss%E*E% g ‘solvate’ is
used hereheto deegibktd mylegddrt complex \camprising ghe compdued eF yhe invention and a
stoidhRMERE Ambht B IFRS br RBR- praMas8fcally HBcpRBE QUINEH ntfectiBe for example,
othahd] Y50 R by B €8 ed Bl c%wesg'sb’vatred and sol vat ed
For e S rhe T er i e r VAl =T 8VIE YRy herein to

descri be a nol ecul ar conpl ex conprising the conpound ]
Incluakd twlitisin i ey @bk @i taN Blvedtiors kiRl @hipRRE! §uck a8 NAMtrhtef dr@pt@st inclusion
compEerI%réi}h‘rM S ttb QI’?J Lx%ﬁgx%rﬁtﬁpéoag{[‘\%g§,olh¥ ?d?l}g 5‘%‘ ﬁc%g la%épresent in

Tor e_xan;g)le . ethanol. T erm rate' 1I's erTB o
stoighiamAtrG g5 npnsipichianeis AniaEeise MGHdPY BB GONR'PRT A thhrUe EYing two or
morgforgahie dndfee frtoigenic apwpaenty | véichsmaubh imstochigmiriatoe sion-stoichiometric
amodiitsl rh 8 Rstitirlg e MpiSted Fhay BQioﬁi@éﬁpbﬁﬁ%ﬁﬁt iﬁM@t?,r &inﬁm-iogig?qoc Pc{i}tarraﬁéw of such -

r n Y , r n ost are

combiBcch e SPRORSEC AT Broe e B Menit Bod i e e

anmounts. Al so included are conpl exes of the drug
Heredraaftéradll méfargndeswo @mpoumds f famgiari) theladeldedivativesahagediiacd complexes of the
comBAIRR SRR AyeMicrdds My be in stoichionmetric or

non-stoi chionetric anounts. The resulting conpl exes

may be ionised, partially ionised, or non-ionised. For
The gompoyhds pf e invgetion inclodgptampednds sifermilaRRh as hergloheforgdefing), jncluding all
polythd®ls AntB&ystdd iadtia kiiof, dRbdfubsl griSitordedy fpreof3Prciti@kebphiadl t Rbmetric and

ol S SR A3l B b AL

her eo ound %r

deri vati ves t hereof.
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The conpounds of the invention include conpounds of
formula (I) as hereinbefore defined, including all 40
w@oloyomiphs and crystal habits thereof, prodrupST/EBd06/003668
i soners thereof (including optical, geonetric and
tautoneric isomers) as hereinafter defined and
i sot opi cal | y-1 abel ed conpound$ of formula (1). WO
2007/072163 PCT/I82006/003668 14 As indicated,
As mé) ca?e% go calle Hro od L{g Gcf theor:orgpta?ndgoo ormLﬂ g)nf:\re Jls%r\n?lﬁlnathé sgope of the

e scope O
mve@t@r't 5htﬁ a%iaunva%rw%gs of ce@aﬁs@@ﬁqeé fymulp ofmivhigh (may Oveclitle or no
pharfayoldyiuleactivity tHeths€vesroan, yHaaragmRislegiigabr attd theikoyly, be converted into

886 %ﬁﬁul& ‘i‘l‘j‘ haWébe 'fhea&je@ré'&i' §<§tl9{ye %r ' F&Llﬁpi@ r byo H\fd%l)ftl@ %Ieavage Such
(=]

den\ﬁlg\(?% ﬁ& rffﬁréedd% as |p ru!&sg: ugl?e{ W%Fﬁpaggnn@g%ﬁeg? prgé}ugs ay) be found in Pro-
gltDa Syplemse Vol S ACSI8ynipesivn \Bedesa(Te Higetht mnd W. tS¢ella) and
eré\iérmblér Qﬁfﬂb‘t@sm DF4" BN, | Bdr@inBAt PREs, O1bsy h@dUse Bf Roche, American

e found 1 n Pro- drugs as Novel Dellvery
F%mﬁvs “aﬁﬁﬁﬁp¥mnl4, ACS Synposium Series (T. Hi guchi and

W Stella) and Bioreversible Carriers in Drug Design
Prodrgys ga iedordanessith the 8afelftienl .cark,. forBexairple higs préderd ©gmeplacing appropriate

funcliGHEEBGENt e <5 A%E&!ﬁ&satsf'f&rg%la g))l(\gth%&@éﬂ{ Gigtiek @nmthgmmed in the
o 4 BT R A ARG e L QoA 6s By B eor i 1999

conpounds of fornula (1) with certain nnletles known
Sonfe@xérﬁt%%%f grédrlids@tladcstddnB@withiahid indstionfHcRddroi et i es' as

uﬁ&élje Ql?e COC‘E?undegf %m&%gggg%m@%% %%OQJIIC i n&%ﬁal&(—&bOH) an ester

Préﬁfr fh §Xar"ﬁ'ea§ CRIPRPHRE WhefgiD fetygrogem Ithel CGWOW% Pgi¢)&inctionaity of the
Udﬂ&)bmdtOhbrnuﬂH‘(pm,rﬂdaoed byf ©F-0ydllgyl; (1) contains a
?ﬁm%)ﬁ{é GmB&ind of Hﬂﬁﬁd @nBhthihy/ar 1S lnctidRBiit @@)ﬁ)r an ether thereof, for

f
STPR e LB EIENAR B L i Ao o p e Bt of formia
oris feplpeed Pa(QiCp)akanoylepmalbdcndy (Cl - C$) al kyl; (ii) where
ti avhere teaMpouad of fermitnal (iR cdntains @@hhar, BiSseadhdary emlﬁ:e kunctionality (-NH, or -

KIHIE\J %iarg rﬂ(aiL %tx—Prl[()anCAF%de mﬁé}ecﬁtfaeé'x%%aﬁ ragp%ﬁn anQ Rlvper%ﬁ as the case may be,

a1 Reih hrlieees o ige ypctienaly efdhiammwaurwfof feg iR {a is/grp yeplaced by
(G&-Croiamayed by (Cl- C6) al kanoyl oxymet hyl; and (iii)
wher e the conpound of formula (I) contalns a prlnary

sec am no function 3

Furt%r jeXamp s on' Iag?{negﬁ?raléos B g?cgaance V\6t 8%?%9 exgmp S?Tﬁ%({ﬁf(amples of
otheppragraq bipes Ay b Supdin @eﬁﬁgﬁ"‘[@éﬂone@ﬁ@femesbot h hydrogens of

the am no functionality of the compound of formula (1)
Moréo%ér?t!e aikh @0%0@&199 ﬁ&mulgﬁ) r{q he%g\)e@lagcgg B%Er gs':chJ BtRQ%BIRpOURdS of formula

exanples o rep?acene roups 1n accordance W th the

- foregoi ng exanpl es and exanpl es of other prodrug
types nmay be found in the aforenentioned references.

Alsc;?’chILMéH WRMﬁB fthe fceﬁé & the Wéﬁﬂ&ﬂ&@%&ibdft&r &lﬂoﬁ\p&dn)js Hﬁﬂérmula (), that is,
act as

compoungsﬁrme% (11 leVO uR?n adcr)nlnlj]s(ijrfatuog of tgc\-:-Mdr{.J% %ﬁmf" ﬁ)éa{?r‘%%s o) etgbo |tﬁs in accordance
withitiipJrueetiop iicliées et abol i tes of conpounds of fornula (1),
tinetterei tBs compourd@Eiaaiala (0 icomtding amatiny grout) anhyalebRynnstist deditatiogthereof (-
efi, bhendino- Sone exanples of metabolites in
?ccord nce Qe i nyention include: &ﬁ)
henes 8%%?”6? °fff‘8f P’H‘ﬁ Iy cqnfains @g ke gEou, FRyer ‘bﬁ“iﬁﬁ'}be thereof (OR
a2nOhiyidr oxynet hyl derivative thereof (- CH3 - -CH2OH):
(iil) wheréfiRIcBmpdiRd 6:6MRAI Il cadtaink @tdRiinPantihd gréspNh §éo€§da@rhm|no derivative

ARl KSR Y Byl INglopy der  vative ther eof (- OR
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40 (i1ii) where the conpound of fornula (1) contains a
tertiary am no group, a secondary am no derivative

wao b@retfiel - NRaRb - -NHRa or - NHRb); WO 2007/ 072dBB32006/003668
PCT/ 1 B2006/ 003668 15 (iv) where the conmpound of
formula (1) contains a secondary am no group, a
primary derivative thereof (‘-NHRa 3 -NH2); (v) where

i heR RO Ucﬁh‘i’pogrﬁd brObiAulad() (dontaif® Btsatcﬁiﬂary'll aRime ydupMPipfrhaty derivative
fgergr}?\kﬁ e@ 2véatlve thereof (-Ph .3 - PhOH); and 5
eré

ound of fornula ( ) contains

an
@thwfafée e erippoungd of &Ffb‘dﬁ(@l PRiaiagd ehepd Moiplt 2 rene![devatye thereof (-Ph = -
RraBiNiRgRd - 3 COOH) . Conpounds of formula (1)

&R Rhak 'fHngmgd?Jﬁd B roRIa %) BShyHEEh %hﬁeg%ﬁe\h%aﬁato QIS adiPdbrivative thereof

or nore ster eoi soner ere structural
fe%%'ﬁ%ﬁ acr%ow)nt erconvertible via a | ow energy barrier,
tautomeric 10 isomerism ('tautonerisn) can occur.
CompBirds eAfarmiuRK® doR@inih® bie fmdad dyMmekia dérBdredtbradltadnrexist as two or more

ster&%%grgngﬁ\ergf stkaﬁrgplsaneré )are %&F&h@nﬂ% w% Qar 8®X9r'gpg{){ebar&p tautomeric

isomer# éﬁ\étpmerwm)rﬁan @Gfﬁb&ﬂﬁcfg“ ?&*}? ferah?fatrfﬂorhﬁutaweﬁm ip compounds of
formiiai (R tontairing, foo bxample, srhiainoakes, nrgix@ecg)mpomrsd caliey valurite Hutomerism in
comgﬁﬁﬁ’s \K/ﬁ@lrlcontgi'ﬂ%nta)/o‘ﬂ%h@%oﬂ—:@ QMBS Mat 4 3ndid Qénlr&% Wiyt dXhiBit more than
the present invention are al
PR WéﬁF@@Whrs geonetric isomers and tautonerlc f or ms
of the conpounds of forrmula (1), including conpounds
Inclusdn intthih | tR) sEBPE eof A Bredie ifviilion Gfe al SRADISbHER, Gdhetric isomers and

tautmgﬁg 'I’i')rrrgsS of%e c%rﬁgmﬂg &qgrr%ul% ?f fn\%ﬁémg éh”n%glhnldg g)!h%ﬂﬁ? m@{eqhan one type of

coun
isomgrisn. @ad 'I"‘Vtuéf—‘épf }Re or meye theregivpiseinclyded éf?taé'f’é‘dd't}"”l"é'ﬁs? é%”é Wher ein the
courtgrion 19 grdicatie actve, foramemple, d-bdate ehtaimgé or, HyMine, braratengit, dorgmxample, d-
tartr&tk oedi-GiglnBe. 20 Conventional techniques for the
preparation/isol ation of individual enantiomers
include chiral synthesis froma suitable optically
Conyifienabteddigkesoier e prepgaionfiscleiipnot individua goantieiness Nelkdg ‘F’N.fa‘ synthesis
from’ AGaABIE &pﬁﬁallﬁpl&@ptec@ﬁor ofl @dsbivtithi of @e 1d6dnitgs (of GHe r%l{e;iﬂ'ﬁﬁ €, a salt or
-chi PLC
der'%we@?'!ﬁ”agh {og%amElg ) ﬁ' c&érgnétﬂJ 'g ! r&ﬁaa éa mﬁgéée)'cur sor)
may be reacted W|th a suitable optically active
Alterativpiputhel rackmate daraampdcenic necars@p ey be aegcted rwith hee suitalge optically active

comyma eortekzan&@@perém ea‘ mftﬁérd%lal \ﬁhe('é t)'le S&EHoéimfoﬂrﬁ‘ul@m dhiins an acidic.

or bism I'HOI%XM ekiaﬁ%/ or gﬁ%u ﬁ%Ch arss1 tpger{y gﬁnlylgmg% Hartafxﬁ 8@? Tga (etsul%ng diastereomeric
mxxtgpaj@,qyéqeec@ﬁgptpq; by ghramaipdsenpgndie fieatipnsl rveiglliggfion and one or both of the
diasfeoRordre goraprted tme/colreshoramy ipoe @hartibyierspby maadsivan kAdWah to a skilled
pers@f€ or both of the diastereoi somers converted to the

correspondi ng pure enantioner(s) by neans well known

to a skilled 30 person. Chiral conpounds of the
Chirblm@@ijngsnof(tm]idvemﬁﬁnr(amd cp;v‘raj eecwsers thefzel) eef )ae niaginewe'n enantiomerically-
enri€Hali &R 8Sind dﬂroﬂﬂeaﬂab@n@man@hﬂauc ol®H dsghRetrid R&AN Usi ng

chromat ogr aphy, typically HPLC, on an asymetric

resin. 35 Stereoisoneric conglonerates may be
Stergeigphiers expdiBferaish Ve e serarateddy IeAMVGHosal lkerbiifes snQwids éhose skilled in
the arki dekeefdr éxamplé, FBeerédchemisty @€0rabrod Ca@w@ifisay E. L. Eliel and S. H. Wilen (Wiley,
New i egggt'em stry of Organic Conmpounds by E. L. Eliel

and Wlen (Wley, New York, 1994). The present -

i nvention includes all pharnaceutically accept abl e
Thej reseofpingetitiory iriclitesl bl dharoaggutigallt saagéptabli] ispiopieally-bglie compounds of
formfag) @ihBre@bRe OF mbRe a@md taf Mpladed by eRMa Gehde Sdn Morhi@Wiri@r, but an

the sane atom c nunber, but an WO 2007/072163

PCT/ 1 B2006/ 003668

one
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16 atom c mass or mass nunber different fromthe
atom ¢ mass or mass nunber which predom nates in
woaeoanzieExanpl es of i1 sotopes suitable for i ncPCBEIBM06/(03668
t he compounds of the invention include isotopes of 5
hydr ogen, such as 2H and 3H, carbon, such as 11C, 13C
and 14C, chlorine, such as 3%, fluorine, such as
atomiBinass! & $a8E nurRdeE Biff@snt %3d kheditbimid &xds ofthiss @Q@Ber whith redminates in
na,[ulBN and 15N, oxygen, such as 150, 170 and 180
banosphorus, such as 32P, and sul phur, such as 35S.
Certain isotopically |abelled conpounds of fornula
Exarofids off ©6top@x asipdbi, fot Moissoni inctbe pam@iundsgofaihe droterdian trickide isotopes of
hydrag?en' S0 0P8 anBR8, ﬁﬁ‘bgﬁ Wichi R '@ UG ANBE oAk Sich @b €ct, ISRHE such as
s distributien stuydies. The radigpactiye |sot opes (g 18
F, 198 TR o5 . SPI3F) NAPREMCREDAR- Lo % Onfdpts Sug g “O. "0 and .
phogpherts, sushas I°5, and efipiiur, fush as fifs  pur pose in view of their
ease of incorporation and ready nmeans of detection.
Substitution, W t Vi [ 010 h | At
cerih Slagedl it p0REY b O RE Sl uee AEHEhY Hygoacive
isotqpacArt Yseiyhn Aiue AR ehstEste TrstediRiortonsiugiss. | The [pdiogggye isctopes tritium, /..
°H, andaaipbbe 4, ii.acte asqehricuanyi vgeiullial tifis birpase o vievedf i daskoss dngerporation
and FRAPE£TB ehctigind hence may be preferred in sone
circunstances. Substitution with positron emtting
i sotopes, such as 11C, 18F, 15 0 and 13N, can be useful
Subjtitptipowith regvier igiAPSS sLsh aT dgsérirrapiey H PETRffasd epitpia dhefapputic advantages
resURiN@ oM | ghghte? Llhli&é‘bblﬁlt Sabili§C G leRempl; Griepasealyin vl'z'?/a hzzllf-;ife or reduced dosage
S i | ormula (l) can
el e B B e Fechint cies
known to those skilled in the art or by processes
Substinaibio gt poditon tehiithg ishéspes, ishedas 1t e ““ar sronyhrogh g useful in Positron
Ema,é:sm"fe@%pﬁ,réeﬂrs%@& ak LR LG ata Recaii o8ipird}.€
i sotopically labelled reagent in place of the
non-l.abel | ed reagent previously enployed. 25 . _
Isotgriralyniakeadied Farpobngs oF fapeial) eansesneraydie PrePaERCRYr @aYROEenal techniques
knoWh tdthbdeeskiléviantd ator Bychrot@eset Raaouderigise deft@beioh Wiesndccompanying
Exafihet b Mg v o BROERA Al (SR kB non-sbeled
reagenfpreyigysiyempivehar ed according to schene | that
foll ows. WO 2007/072163 PCT/ | B2006/ 003668 17 5 5 RR

Pha%ﬂell}t{ééll\y aé\&eﬁaﬁfe sovstedricedRidntd Wilh the tékntidnlihdudRiHBsdwiferdth #e solvent
of cr'}llstal\llizlgltiom rr'?'aylbe 'lzso&pibal,hl/:a éu'glst{tuteYd, g’g.l%gé), é}l-ca:get&n?é, c? -D1V?Sdg 14

Compounds of formula (I) may be prepared according to scheme 1 that follows.
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RR(IVV RRR Scheme 1 (I) wherein R, R2, R3, R4,
R5 and RS are as defined above, and X and Y are
wo e@viorgeyr oups. According to schenme 1, conpouPdBIB2006/003668
formula (1) may be prepared by the reaction of a
compound of 5 fornmula (11) with a suitable am ne.
Conveniently reaction is ef f d€t ed by using an excess
of the amine or stoichionetric quantity of the am ne
in gﬁf presence of a base fuch as a tertiary am ne
ba& .g. triethylamn A%g
N-‘et hyl - N- i sopropybpropa 12- ine); optionally in the
of a suitable A& g. dinmethyl
suip OX@SG or l1-nethylpyrralidiip-2-one); optionally in
the nce of a catal yst Rsudh as caesium
fluoride); and at el evated tenperature, such as 120C
to 150C. 10 Compounds of fornula (11) may be prepared
by reaction of a conpound of forrmula (I11) wth a
suitable amne. Convenient]ly reaction is effected by
usi ng an excess of the am ge or stoichionetric
quantity of the amne in the presence of a base such
as aRtertlary am ne base (ng triethylam ne or
aggl |sopropylpropan amne); in the presence
itabl e sol vent (e. hanol , 2-propanol or 1

K. 15lnet yIpyrrolldln one nd t anbient or elevated
atyre, such as rature to 85C.
£mc sdi to schenme 1, &he roI s X and Y represent a

halogedﬂgton1(e g. chlorlne or an alternative

| eavi ng grouBcberadt as a sul(phonate ester (e.q.

4- net hyl phenyl sul phonate) or a sul phonyl group (e.g.
whePBR{RTARERS RY, RAGIMR® A asRIBHRY bbové! lapdRBNd V ar@ [eaﬂngsgiblﬁbg' nyl

group (e.g. nmethane sul phinyl). 20 It will be

appreci ated by those skilled in the art that t he
Accergligh & sshefeg 1. cAgPQedofifeadia thjnapge egp3 el Hereartpnspf a compound of
formuBaNMEithtahsditabiCeneN @onveRightlylreactidngs effsofedby 0¥ngQeh excess of the amine or

stmgm‘:é fn%cq?gnti?nofqne Lrnﬁe anFhS %%c@to? a%@%&ﬂdasoi teﬁ@&%lﬁe base (e.g.

ui res se uenti a 1tion
v < S ORPLGHA7 S B BRie e PR B g gt (e
diméthyl sstilplydx@eiond lm’chylmd:r@itiihwon&} iosttopalip py Itter ppeanc2 otiAi qatalyst (such as
cae&ilim mhe@%d atleeyate CRAPOAAE, s@Eh dsobfrgligdobd ) in the
presence of a 25 suitable solvent (e.g.
1- net hyl pyrrolidin-2-one or dinethyl suiphoxide) with
Congnoungs toh focnouleh élh mian e pisparedlicrepaion Y@ Cr0PTUG 7P fggaula (IIf) with a suitable

amiftC ohBARRG/ rEEMGSetredidd 1 ushl Bieededs\WEB8 arhiR€ oditibihiometfic Qfantity of the
amlnglﬁm {h@%re%nncgeﬁ g&% éﬁ'cl% Igs Qr ?ﬁﬂa@@gﬁ BQ‘? (@%d nltefh@gmgé o N- -ethyl-N-

caesi um

‘S°W95’V‘P’ﬁ@"?“ zaiifﬁ'?eécl"afhédprbiﬁ”?% g5é eipllg éﬂ“"?“h (f-Bre o710 ¢ FrfpPanc! or 1-
methiipyfreliginkPeonB)e @158 amnier® br dkested Bhb&atlie, suiai ssyantitint tefbpdrditdre to 85°C.

transformati ons described in the schenes in a ‘

different order fromthat described, or to no X
Accarpmg Itﬁﬁcgereﬁﬂ tﬂPFegrPprﬁﬁg?rHr nﬁ?r&fﬁﬁlga halggeﬁ Iam @@ £ cgm ) or an alternative
leavitgsirgup ciucrogsp® ewlghoadte elerrtel ad-hethylphenyl wilphondde or a sulphonyl group (e.g.
metA4HB ISR} @FloHRMy) Mmayn%kb L;dwﬂ%woubl@eg a{ethaﬁehatpmnﬂ)s

illustrated in the schenes above, it nmay be necessary

or desirable at any stage in the synthesis of
It wil SerpRRTREd &Y thesy ?\‘UFCa'” (he)artt”@t 1Be Gensormayiars dspcrirest reay bpcparried outin a
margeniattdbasmogiequieshe ispldtireorniifieatioh ef te@in@andd@tepiompamtl of formula (1) but

thatYORRSd doBingal §&cﬂﬁn Eﬁs%ﬁéb'le%es |\t P& Kot ferblh Riltiondl basBRY, m:éthylamme or

N- eﬁyléf%%?ap&l@ro = ?%Iglrrmeﬁ & &O‘V?Pt th?eat gﬁﬁgga%%arﬁ\m@f (Iﬂﬁ in the presence of a
suitaldeppdvanids 9. dfmdtitoymdlisin@iope presjmetey! swipbekidehwithor wiiraut fepatirlo the reaction
manner. See, for exanple, those described in
"Protective Goups in Oganic Synthesis' by Theodora W
Green and Peter G MWits, third edition, (John WIley
and Sons, 1999), in particular chapter 7, pages
494-653 ("Protection for the Am no G oup”), 15
|ncorporated hereln by reference mhich al so descri bes

' r
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Compounds of fornmula (111) are known in the literature

or easily prepared by nethods well known to those
w@kiozozdedi n the art. 20 The conpounds of the | PUBEMB20@1003668

i ntended for pharmaceutical use may be adm nistered as

crystalline or anorphous prq?ucts. They may be

obt ai ned, for exanple, as solfd plugs, powders, or
mixtfire [beBve By theREdRE f the iWed andisesPar@GHiict AltHoOithe addition of a catalyst (such as
@m&&#ﬁkﬁ!b'zation freeze drying, spray drying, or

vaporative drying. Mcrowave or radio frequency

drying nmay be used for this purpose. 25 They, nay be
It with Deriunthes tprenthtesil by iese skilled indloadot thattitinaay baineteseaneorglesirzble éo carry out
the t@én@@(maﬁ&ﬂﬁ@é&ﬂ% ithe MBI 8 RELQR oRfer frdnth&iQIBRIriBE letEl modify one or

mor? ﬂftéfile tgp%ormé}téolqg,rt% Feré?ﬁ %(%sye% Prfnlgqgln@ gf fom%a ‘aonbl nati on

adm ni stered as a
fornmul ati on in association with one or nore

It wipbarappeasttd bathbse s@iee pitable tex cisplivetrts. in tiEhshéregsmabove, it may be
necesgﬁg Btpdegx%le ei’]ﬁn)}@%g il RE %‘%W\eg ?of%%%&fu’n@@of AMMulk ﬂ%%ﬂke%%ne or more

vention

senSiB PO 18% B o o ﬁ°|pf%vsntamﬁ%ﬂ'@bée 85 BRTIH ;!fbvﬁﬁmaﬁf " may be
necdsa@y or slesiiaidh t@ $rotde apiae toroopd. dihe rpoadstingf 9r8@ps used in the preparation of
com@S{mﬂQ biSbinfifal (W?maytﬂéeus@dc hashveRtfonti HanBr CE&Y, 5 lexMble, those described in

‘Pro?se(c)tlvg l?:"rc!ula% amcﬁyatﬁéﬂsl ttzyyl'hegc}gg W%?eeﬂ%kéj%ggr% Mtvvtﬁs Qﬁrﬁ @gﬁon (John

i ons
Wiley ednf \Rops; 1(9\99)0 tﬁln&fd@wascfaptert hePagPedWrfissi (r?v%?ﬂ“% F?r disghmino Group’),
incorpatafeatherefn@y rdfdr@ice, whilch pias adstribas mwethddslie tHeearlvialyof sysh groewst

to those skilled in the art. Such conpositions and

net hods for their preparation m e found, for
ConBpuaPLOMTR (L KB IT C BHEDTRE B Baer e ERIRes e apqym to e
skill@bin Ediatti on (Mack Publ i shi ng Conmpany, 1995). The

’conpounds of the invention may be adm nistered orally.

The chpoun m Ofrtlll1es¥1 eaéonc?rﬁer{ngé/ fo é’!a?‘l’l chut%%%é %@9{ Qegadmuﬁ&ergg@é crystalline or

amoaﬁ@ewg@msmv M3y b Potals 1 SEEE RSrFOlAERII ePOWEFI| B JE by methods
sucth gis wecipitativr) erystaliigaoem teezatdefirg, shey diiom dr stapetneddryime Miojowave or
il UL 8P e A WARYUBEAT2163 PCT/ | B2006/ 003668

19 Fornul’at’i ons sui t abl or oral admnistration

include solid fornulations such as tablets, capsules
Theg gy bé arinmijstered 2ioreLer intcesbingtipmwithdane opmorp eiererespoundy & ipdryention or
in chiBigatigeli wrﬂrg ohd Sthéte boinkd @QYs, (oﬁ&lﬁéﬂ@, cofbihktion trasdfN@&erally, they will be
adrrf?n‘cilsr e%reac gs g”fo‘?t%ulat%ﬁ I|n aﬁsgc ltléndw?woénlét Ir Q‘Pre &Haﬁt%églﬁgall[vj a!c:#egtﬁble excipients.

Thet GFIAEEPETS 1P NEEE '@ Jeg5ERs PRyh gredigt ptheb e 5"’5‘/ CRIpRound(s) of the
inventioh. Eel chibicsof eStigént it taau lacyk iexters demend be factersshidyasdheagarticular mode of
adnfifidtlafdnStht BrreaQf the @kcidhéat &h LRBIRY Lﬁ%ﬁsta’%nﬁi drd P‘leQ@!ul'eYOf the dosage form.
conprise a carrier, for exanple, water, ethano
pol yet hyl ene egcoI propyl ene gl ycol,
Pharypacayticaletampbsitivps sgiebla feruihe alsliveryodf| comapiende 9é ther Pragsin invention and
metBEBdli&ithai pighara8GBMAN Be RAEN pra‘ﬁéﬂ\S@Qﬁ&é REIeaGent Srt. Suck] bdnibositions and

mettmgcfsq"o’”ﬂ?egri p?e{}ﬁraw?a@lbg ?ouR$ fcg re%?%) @%#gp)ﬁ S rEharmaceutu:al Sciences, 19th

Em@ﬁé%@*F”TGmmh%“@BﬁbéﬁﬁHs of the |nvent|on may al so be
used in fast-dissolving, fast-disintegrating dosage

Thef &hﬁ&md§mﬁé iARnioR A6 bel %ﬁlét@@&joﬁalﬂ/ @é%ﬁms@l’ioﬂ'nﬁ@ lriv&ve swallowing,

LT} %ﬁt th %%%b% P%T‘% r]'lfoq,as?oarge?sg%a’l H%cg Oégiu?c’g‘, orysulill(?g% C[mmstral’non may be
empleyet by Wiieh th eapatDyl eptgiedhelipofl piesamTiready fere thegnopthgo
wei ght % of the dosage form nore typically from5
wei ght % to. 60 wei ght % of the dosage form In
addition to the drug, tablets generally contain a
di sintegrant. Exanples of disintegrants include sodium
starch glycolate, sodium carboxynethyl cellul ose,
~cal ci um car boxynet hyl cellul ose, croscarnell ose
sodi um crospovi done, polyvinyl pyrrolidone, nethyl
cellul ose, mcrocrystalline cellul ose, |ower
al kyl - substituted hydroxypropyl




10

15

20

25

30

35

40

20 cel lul ose, starch, pregelatinised starch and sodi um
alginate. Generally, the disintegrant will conprise

wo e@mo7dievei ght % to 25 weight % preferably fPONER006/003668
wei ght % to 20 wei ght % of the dosage form Binders
are generally used to inpart cohesive qualities to a
tablet formul ation. Suitabl e'®inders include

ForniUl&i6riaC Eitai | fdri dﬂréﬂ Elinidtle@meinci@R| 8diili MormGELAE Ssuch as tablets, capsules
contE o I’I%éér‘p %la e@ehqglldé( 9' bw&‘rflstr Zoze ge?r(}gclu%%ntliglﬁé h II%?i?g %Wﬁ/s m&é— and nano-
panlﬁwQSOg(% F(&Bﬁqﬂutl@@”lp(ﬁplag @Ingnqyulﬁs;, @prgmﬁ WWformulatlons

nmet hyl cel | ul ose. Tablets may al so contain dil uents,

quuﬁuﬁmuﬁoAsaﬁél&%%L{sﬁgﬁQ@w QBIaﬁoﬂs %mp@yangréhﬁrq @9&10#2%%%#9 may be

dextro

B LA EHI R ORI IR R (R T 1 e
polyethyiendidyasli eropyisad @ivea meindopiviose aishspdakdt eil, agD orfeapy] mers emulsifying

agerli@ndar SGspetfiigRadtd. YioGiaNPMUISIRINS el aI6€ b@ flepated BOMB k&tonstitution of a

: iumd.auryl sulfate and pol ysorbate 80, and
Somzﬁf%gﬁ?s%gﬁc g%§3I|ICOH di oxi de and talc. Wen

present, surface active agents may conprise fromO0.2 .
The werhgpuhds%6f ttiee ibventiingidy @éodde Usbeintfaddhiedo)ving nielstgilsintbgratigy doayge forms
suchCRMRYsk 98scFifAM Bxpdrt WRInR in PhetBeutid PUERHE MY (B 81-d8B Sy Liang and Chen
(200 ablet. 35 Tablets also generally contain lubricants
hch as magnesi um stearate, calcium stearate, zinc
stearate, sodium stearyl fumarate, and m xtures of
For IABIEtHSdgd MarBé mapseatnes; wiu tidve SRSIdirUgiinbyptiaRel upSraPINGdight % to 80 weight % of

the &og%é&rﬁ'ﬂt‘n%{)e t%&l@ j fror a 18»?9/ loseg) \:{ésr %JA’ c{[}%% 9\6?4&9 gérm % Pntah?ltlon to the
drug%ag?ts lgﬁ@rall)( %I aiya dlﬂr@eg@jr}t,éxa%%%qf Splétegrﬁ@f BEHERodium s arch glycolate,
sodium céromkgmetmdl cellgrsedeatriusy cadokyonetyk @lluldsk avscarmeligseagpeiotsgrospovidone,

polylh @JlMéHe' Wt%ﬁ'u l%ﬂjl&s@shﬁr’oc Ke QI ALE NbRer ME-substituted hydroxypropy!

celfo5h CBIH e E“'%?ssﬁfc 3&“@5?9‘"1"‘%0%“5‘;?@}) gl ggoree rom
1 wejght %Efb%‘?’twembt %B?T@‘Prﬁbl%’%“ M@ght % tp ROWeig taf the doReog iM% t o
about 85 weight %diluent, fromabout 2 weight %to

Bmd@rg%%%e%gramsg%to né‘bﬁéoﬁé%%@&@}% to aatgﬁlet fgrﬁ%tﬂ)ﬁloﬂ.ﬁtage &ﬁders include

ubric
ictBTisRGe nER)IBE. CSAR e SUHE, AFRURVRYE ofVeBly §RHToRnd coigeil sums
polyYimplyetlioneT piebaidtinibddesiateh, dydrpgpropyd nglulo$e &riderydexyprnayl methylcellulose.
Tabidhs bRy %@B ch‘ﬁ’ény d.b&ty\@.bm asd&c‘kb‘Se (rﬁ’cfnolﬁ{ﬁ’fa‘e gﬁréﬁmﬂe@%%hy%ﬂet anhydrous

and &eq'gﬁi m?nn’itol )ﬂgéto Xé gﬁ%srei %ugo(s)e §°r8$°? r%c}r%cryfs%@g? gqulﬂs(f ﬁ%&?h gd dibasic
Cdu&@é@@%h%ﬁm@ﬁﬁﬁhted it may even be encapsul ated. 10
The fornul ati on of tablets is discussed in

Tablgtg%ﬂﬂglgéjtobfﬁglly%‘%gﬁe g@fa act-cgbelggrt‘ti su\.[ﬁ’ as s"udlup\y [?tl'yl sulfate and

Li eber man and Mar cel
polysc 80, ehdPntoten 8t %i‘f“‘"? P ang faldy V‘f‘i‘ﬁ'h 9“8?3“9 ét"éaFF A agents may
comprise fram@ 2tweibht @ltd § weibhit Jbdfdhetalilatrand giidatts emap comprise from 0.2 weight % to
1 waight Blof hyvebkabl e 15 thin filmdosage fornms which may
be rapidly dissolving or nucoadhesive and typically
conprise a conpound of formula (1), a filmform ng
Tab15t5| ﬁ@pnerqﬂy I5P"Y¥e jubricgntg gmoy@qﬂnaggeswm%tcalmm stearate, zinc stearate,
sodiprh agbiyclumenate, and sikiatk lof Siednesiim eblai ithesodiura lauryl sulphate. Lubricants
genMhI§ CORbrisY fr&FPSbE Méx&g 9 %9%6%@9“/ ﬁreﬁpib% %1'0. ight % to ]}]weight % of the
blegon'ponents of formul ation erform nmore than
@bldne function. 20 The compound of forrmula (1) may be
wat er - sol ubl e or insoluble. A water-soluble conmpound
Othdr YRssiR) hiredisTREIIREMtbKigMs] coMRhr@d) tafduling S36nt¥VeiréiBtaties and taste-
ma&mq%¥5¥plcally from 20 weight %to 50 weight % of the
Less sol ubl e conpounds rmay conprise a greater
proportion of the conposition, typically up to 88
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wei ght % of the solutes. Alternatively, the conpound

of formula (1) may be in the formof nultiparticul ate
whemds72125 The fil mform ng pol yner may be sel BCT/BB2006/003668

from natural polysaccharides, proteins, or synthetic

hydrocol l oids and is typlcaII¥ present in the range

0.01 to 99 weight % nore ty cally in the range 30 to

80 wei ght % 30 Qther possible ingredients include

Exemﬁ%rg ta%?(e s con ug?ooab%ut%%sdrugr EﬂT{ QHJuk lﬂg\ﬁe ?ﬂ?@ tfo aﬁ&ﬁ’ 4h weight % binder,

fmmaﬁ@HtthWe'@'ﬁo'f’ |tCh gooyy@hweight c/b d%vt\/@?w §b°(“F ﬁd'fe@a %910 GPp )10 weight %
disirgsgednt, bedfiotn, abbutlolel ngightg erabeyt 1@meight fedatmtany agent s,
surfactants and taste-masking agents. Filnms in

rooBHERR  rbe i R Sl bUB PR RLE B s
maycaitematiyelp de Wabl dey-berorélranslaisgone!t endsslegerr. extuded befarg taRietting. The
finaleWiRlatidh BaydEoipRg: Enéedt nfdre falieiehd mhy Pé Eadkddyor anca@abit g even be
enccpgagtg dryer, or by freeze-drying or vacuum ng. Solid

kit ‘ations for oral admnistration may be fornul ated

to be i mredi ate and/or nodified release. Mdified
Ther jfelneixten biotahiisaib iddnsséd @l Biokemabeltiesied SN satbts, Vol. 1, by H.
Lneb@hﬂaﬁ%ﬁ’dL LGPHaR Bhdr@fipekkdraNdiptRd 1 ¥ 40 pr ogr ammed

rel ease. WD 2007/ 072163 PCT/ | 82006/ 003668 21 Suitable

modi fied rel ease fornul ations for the purposes of the
Conpyinabietdrad filmg fer hdaar ori vstetinannuseSresicait pllﬁge watgr- %@Ie%water -swellable
thin Peh @bdage BrmOtWRRA nSayi Ictearbblely raekageort readoadiesgi a8l §picdly asmprise a

comgb&ﬁ o??o%&é{ (g % @lﬁ{)fétj o@ﬂgr,% &ekr'mc gﬂ{éﬁtc %lomn% ant, a plasticiser, a

cles ar )
stabgliger|of ﬁrgulsﬁfg (az\jlscoslty-mgdlfyﬁg an‘élf. ?ﬁi’ eeaolvgnt Se@@earnpon ofﬁfgeg%rmulatlon
mayoferfaormendaratjargensfinotioachi eve control l ed rel ease i s
described in WO 00/35298. 5 The conpounds of the

TheI (i%\éxggL}né? ?éogpr%a %L may e E,u {ér solug etc(\errlr%tgluge g %%tlteysollft])fe coRggund typically
comgyiges FBMe! Weight$e o0 Weight it &1oER yRierly fPs 2P Aeigbin’itp EP Yaight %, of the
soluted! [e3y @NdIdTompdubdsaadytcemprak a grebtet gréygoeion biamemimposition, typically up to 88

wex?hm/orcﬁwe%sme? Alt@trngtﬁgﬁ %J danP!Jlﬁﬁ of %%raatH rrr%EI Bé ﬁ"il the form of muitiparticulate

trasternal, I ntracranial, 1ntramuscular and
beadyibcut aneous. Suitabl e devices for parenteral
adm ni stration include needle (including mcroneedle)

ThelﬂmLfBH'rﬁ'@t Qd'lﬁner nﬁﬁld be- sfefe@t@d I£iBin€ RAtGHEIS pelyiElcdnBiddS | BBteins, or synthetic
hydroacblggu%n %fyalfzeﬁl& lg%rese m the rram%/mH Cﬁtt 8551 %e@wr eA: ‘n%Pe t?pacallly in the range 30to

80weight %.  car bohydr at es and bufferl ng agents (preferably
to a pHof from3 to 9), but, for some applications,

OthEN §YssitlB YngRieRRT fcifid] tat?cpéx)éalﬁtg(rj @&I‘érﬁﬂt@ dﬂa@§uriﬁg§ LRy | ﬁa@our enhancers,

et e P S PR aBPE BHLRE SBIAgIS. S, buking
agests eantifoaminp poentresurhoiants and taste:markies queeipar at i on of
par enteral f or mul ati ons under sterile conditions, for

Fllms in zgcpcor%ancﬁfv ith %g Pnb/entlloﬁc’ grte Iéyglcally ;‘51 ared Sﬁg\}a é{'atpg dlglnﬂ of thm agueous films

usi ng rmaceut
coa{,@é [opto @ﬁg@{ﬁplq I@clfnpgﬁ.lgp%tmr pansg Thisymayrize dope in a dyyingayen or tunnel typically a
contbirled boakdr thyerodr bg 0egredryilg oofacfuoingul a (1) used in the

preparation of parenteral solutions may be i ncr eased

by the use of a riate fo tion tec
Sl fory @t i i PRSI mSoP BT S BRI i ARGy release
Mogisdmidlesss opmufationspineledet elelayedadpristaingd-r alsed, maytr%@,d targeted and
profreiiitd @leggk. t 0 be i mmedi ate and/or nodified rel ease.

25 Modified release fornul ati ons include del ayed-,

sust ai ned-, pul sed-, controlled-, targeted and

programed rel ease. Thus conpounds of the invention

may be fornulated as a solid, sem-solid, or
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thixotropic liquid for adm nistration as an inpl anted
depot providing nodified rel ease of the active

weopomed Exanpl es of such formnul ati ons i ncl UPET/IB2006/003668
drug-coated stents and pol y(d/-lactic-coglycolic) acid
(PG.A) m crospheres. 30 The conpounds of the invention
may al so be adm ni stered top?%ally to the skin or

Suitéﬂécrﬁ&@ﬁed tdnabe foﬁnulatld%rféf&ﬂ\d Purgdsed df &RSklRAHHR lateydesd¥d B @IS Patent No.
6 10F %t{nﬂ)efa Hs c§+o| e smtalgle e?eap e&%glg%és ﬁ%lcﬁjg%e h|gl-|ee%ﬁe§glythYsg£r99r% ahd osmotic

and ﬁmg}gzlcleﬁ@@%ﬁ)q{@gﬂd in w@@g@%@ . 1-14, by Verma et al
(o000aTies e of diphiad§uen to aghivg eshtrollel rdiraesis désaraa peso 201685298,

m croemul si ons. Liposones nmay al so be used. Typi cal n
The E?xﬁ{yb%séé%? g{vg{glgm%aﬁ?otblg’aagﬂsgggted&?ﬁﬂw gﬁﬁﬁgl?cﬁl’s{réam, into muscle, or
into o |intertdl yreaneSuifRlle olearsnidr paresisrdl cadinighrgtion lincludeéreeneitsi iiyaarterial,
intraBEHAHBA € nGathdtdl, raldAGRHAO irh&@ehral, Sﬁiﬁsteifn@!r ir@ &Ml Sintralmuscular and

sub q{i@% n%sgwtilgg \glée%)fﬂr ga%%te?;f 8a’de\}§ rg fofi r“cFJde Q\dilé\/gﬁcﬂ@ﬂ? orrl\,icroneedle)

trat
%% Perste-fega injsg W”BW‘“@'P%@EW‘HB@’ at i on i ont ophor esi s,
phonophoresis, 40 sonophoresis and m croneedl e or

Paréﬁ%@ﬂlfﬁmﬁﬁtﬁ)ﬁs Qa% plc P‘Qg@ %eéiliu]—ons’wfﬁih% E-HMn %re)uts such as salls,
%{Fb

carblﬁlaJF tslﬂqi? ng%goqgeflta FH-, 5%'951,( t8 %?%ﬁ foB aome applications, they
mayf ke mere gtitally tiymiated m@iealeéoaﬁweevs SRR PIT Preaf 3 diieddare to be used in
conjiebrf it @ stighbr asifcld QEMiE stdrieOflfogentbditkterdel ayed-

sustained- pul sed-, controlled-, targeted and

rammed rel ease. 5 The conp ounds of the inventi

The (Péﬁﬁ)aré‘lcgld)f Bareterah fﬁrnytagqnédmgqﬁts;egﬁ ggr(;ﬂltlpg,s {ﬂr eﬁynple by Iyophlhsatlon may
readilyibeedcadmptished Ui tabary phanmddaetical ftezhmigues well lahown o dweeskilled in the art.

(either alone, as a mxture, for exanple, in a dry

The?s{gﬁlgi@gﬁ%gggo%w{ g«g‘gfbr\mu{ah(%pﬁsg mﬁg‘fel arpa 5?8\ gfe;??reé\ erarl soluélons may be
incresiness ph el wp| of leobrpmigle Pimaisiicn @P@ﬂ'qufﬁom@r ay iR dncerpomgtiongef solubility-
enh@dingegedsol spray froma pressurised container, punp,

spray, atoniser (preferably an atoniser using

el ect rohydrodynanics to produce a fi %eu or i
Forrpiiladigns fgéﬁaarer\;ﬁ ﬁdlalplswnf)rh@a)f bg founylpted ta]be gnrﬂisi andiop madified release.
Modiiied prelebgen tiormslatiphs aisclube 1 dday2dt efustainédsopaleddhanentrolfed-, targeted and

roglanélmeh I%Ieg’sesTﬁrsrb%FhE&fnhéJertQ@anQﬂ&?ma)FQé fdnﬂ&n&t@massalsonduwm solid, or

th"“’é‘}?g’ﬁ»ﬁﬂ% ?Oérﬁd[r%lésgﬁtl ras C%p |r118 agf)%? %Frho? paﬂs{xgmg néod £ é reéegae of the active
compeshg a!f:)ﬁi@ples plsyeh fogptﬂegiyns inglyste dpugreoated stards and E@Kdl—lactlc—coglycollc)acnd
(PGCAMiGbdpBerds. SOl uti on or suspension of the conpound(s)

of the invention conprising, for exanple, et hanol

aqueous ethanol, or a suitable alternative ég
Thetqompends) &t &p r\'@’e“t%l“if%lﬁ'sPﬁer@m"l‘.ﬁter%P@ﬁﬂY iy tWeéilk\Q gnugpsa, that is,
derrhdilp otnsdeanalip Tpricghmudationssyr tispusmsy iprltidegpeld, fyrdrogels, lotions, solutions,

credial blﬁtﬂ@h’cs del%tfn@%%@&ﬂra d?egﬁﬁbs af%arﬁ@ Filtist Sdh Satdned, %te% n‘ﬁﬂlaﬂtscsponges

ﬂbreﬁbb&jng?ges ran% Uwécrsogﬁglsgp]s 1]. gPsfgme%max) ﬁlso tbﬁ élsecd:J %80106[' a&ne& Mclgde alcohol,
watefi Bineral o digui geteplaiimg ahia fefrelpii, alcasin, geiyethyleps glyppl and propylene glycol.
Penktidiiah &ihatoars(rhayme @abloyrate@Sseel theaxarhpléiJEhamsdci, 83 0% 96mY58, by Finnin
andRfor ﬁ"tb&éb@rdlgg?b any appropriate 20 comm nuting nethod,

suc s spiral” jet mlling, fluid bed jet mlling,

supercritical fluid processing to(form nanoparticles,
Othéri rggang pidersiaal ednfimsiiatierrinage deliery by elsgiopgratidn,yipmigphoresis, phonophoresis,
songhBesib 85 rhibFBSiR dle boiecQX-AEEL Q. PIWLSECITE BRfeti™, @fc.) injection.

hydr oxypr opyl - met hyl cel | ul ose), blisters and

cartridges for wuse in an inhaler or insufflator nay

be formul ated to contain a powder m x of the conpound

of the 25 invention, a suitable powder base such as

| act ose or starch and a performance nodifier such as

/-1 eucine, mannitol, or magnesium stearate. The

| act ose may be anhydrous or in the formof the

rmnohydr ate, pr ef er abl y the I atter. (1 her sui tabl e

-

inje
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30 A suitable solution formulation for use in an

at om ser using el ectrohydrodynam cs to produce a fine
worR@y/07amey contain from1l pg to 20ng of the coP@DIBRA0I03668

the invention per actuation and the actuation vol une

may vary from1l pl to 100pl. A typical fornulation may

conpri se a conpound of f or mufa (I'), propylene glycol,
Fornfui@ibrs! fer %Eﬁradmﬁkﬁéiﬁﬁ)'ma@rbd oadiateants bk %h&ﬁéte and/or modified release.

.Modéleé {alPéast ! ¥o‘?rl1|§§|o%( e'? Jie?agieém%ugﬁneldse Iéel'a cﬁg?llgg- targeted and

ude cerol and
pmg{j’l“&?@@lre'ea% ., Sui tabI e flavours, such as ment hoI and
| evonment hol, or sweeteners, such as saccharin or

The %@\ﬁﬁdﬂﬁds' d theﬁ%ht%mcaﬁ@i)!o 9§aﬁ1qrq§9rec§ ﬁ’itrérﬂ%? of & |Hﬁﬂla%5rﬂ QfpReally in the

n
o i O ROUPR (T, A 20T 9 ISP 1 BT OU S aooe % oo 2 e
companentLifagicieofas efanle; mbxad el phrspkatividsa lsuchchsi Riogrhatisyickpfingydipm a dry
powd$ irh@Er9d hohrBdrdse sy frée Prledufsed BEHtdMer, F0ElD, fshiagl atorfdee@feterably an

atorr}jfs?’e" Gg?g {le%(ro ?ér%w?\% ias P %@Ucé\%’ ﬁ“ef rhlgt oF ﬁéb%%%? with or W|J\out the use of a

suitaplg propgiante guch 2p ar1ge2rfefeﬁﬂa?ﬁaeﬂﬁﬁ%@rr bmr%a 3@&6@3@@%@@}% g5 intranasal
use, Cl&g@wadr nehy yonoivelebioddhésivk egent, &m exaarplepshgbsen ot dygodd@ismge

uni tis det er m ned by rreans of a val ve which delivers
The 8fe§%‘rx etd cogtﬁ H%r1 %unwogbéayuﬁtiowéerf gsgegltc%r!tetislrﬁpaascolu?gne?r s@spensmn of the
complanp§l(e)eof thigiifjvertion eprpssing: @app@@plm gtiranelnrsupaily ethanah @r gplétable alternative
agenit Yd dBspérkilg, 36ILRAIREHE CorteRteAdHY rBlesde ) the diBiect ppelase) a®bolvent and an

he conpound

optlonPIléyf ctaﬂf&c?%?étﬂgtﬁlﬁ {nglgéet%aréﬁ E}’ |0|49IQ@|8§%CU(\?\A£ typical Iy

be in the range | pg to 20 ny WhICh may be
Priowtd ienin sitdey gkderror auspensiph érmddation.dng drampredugisier slidranjsecits a sl2@ suitable

for éjslh\Yéng}fjanQ&%ﬁ (&H&éﬂ%%@%n@"@m@ﬁé‘) Tﬁmﬁla? QERRMARS b?fanp RBpropriate
comfng\Ptmg ){%egtboldeSUXh ?]S ?PH% jeft gvllrsﬂgb uldCLed ée% mZ?l (5'% %ugercr\ﬁcaq ﬂuu‘? grocv,éssmg to form

nanepertigiese igh Presstisdompgenisstion.or @f%yrd@mgt | onal suppository
base, but various alternatives my be used as

Capﬁfl’d&r(ﬂgéé ?oﬁ' @xarr%:hi, \F & géﬂt?td W&ﬁqu@%wrrﬁ&ﬁﬂl‘eﬂu\’o@&b' ﬂ@iers and cartrldges for

mnlistratio

use éfh?f? wpalmllqspgﬁor %%\1 Q‘-’a?@nmﬁfﬁfdﬁof‘i"@a'” raeqogggr mix of the compound of the
invefitton,ra duiiblecnowder hadeisdeh a$ddcirgeel-siarabigsd aberioumrancembdifisrisuch as leucine,

manrfIN tdr Qdaaﬁé?srUm AL tTad 1Rk mBy 04 a.amm@ls 5rah @RSBrm &QheT RBnohydrate,
pref%[ag@g?r vent | ni st

er, 8’51?r sun?ab,e ex%plents lnclud?)ée&aralglucose m%m Se, ?orl?trofsxyh%ol fructose,
SUCVG?e(?ﬁé”?JTabae mcr onl sed suspensi on or soI ution in
i sotonic, pH adjusted, sterile saline. Oher

A sn]cltg:{ éTydlLf%Btjl Qnﬁjlatﬁ#fﬂ Fi';% dr‘?arf QSmIQé?ltﬁ's. ﬁ'§ el@dﬂg a@%ﬁlamms to produce a fine mist |

mayamgclal}r:l] Iﬂ'grﬂ |r1 ag gugq%mb 5&8?1 @cg%o%hr?%qm?vﬁ d&lﬁ')t"’%\ﬂﬁ agtﬁa?tlon ande thg actgatlon volume
mayn@n- fanotie ¢ HdelbAdyp(cel. fgrmulsiidn man@npiised entpeyndvgdfiameia (1), propylene
glychie Bt&@s water e@.@rﬁdi lafd bitudh Mioride! PRérRatv@ BolEN&EHIER, mUsNusd§ instead of

h
P mpa{ffaos@ggls'fc?uﬁ 8‘&'9 ré?n%g%{y?/tﬁf'&%g%gﬁr ggcpolaflw nyl al cohol ,

hyal uroni ¢ acid, a cellulosic polynmer, for exanple,
Suithbyed flaveyrp,r upty bmatehlyd)l(mﬂ llavbroarghol, ohydsatetpat kiych el dacdhaseer saccharin
sodififn %E/hb{é aﬁ@édl W %@e f%u%tld?@t &' PR OhYRRAC RRhHEE for inhaled/intranasal

olymer, for exanple, gelan gum nmay be incorporated

admiei8i%er with a preservative, such as benzal koni um

chl oride. Such fornulations may also be delivered by

i ont ophoresis. 30 Fornul ations for ocul ar/ aural

admnistration may be fornulated to be i mmedi ate

and/or nodified release. Modified rel ease

formul ati ons include del ayed-, sustained-, pulsed-,

controlled-, targeted, or programred release.
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The conpounds of the invention may be conbi ned wth
sol ubl e macronol ecul ar entities, such as 35
weywrotasi ri n and suitabl e derivatives ther eof PGF/1B2006/003668
pol yet hyl ene glycol-containing pol ynmers, in order to
I mprove their solubility, ? ol ution rate,
t ast e- maski ng, bi oavail abili é and/or stability for
Formifdiond YoRialéfinttahasal adhtiiigtratn trizyedornidRs tobe immediate and/or modified

releé’asg)rnsﬂé %r e%rjn;gf%] PG%UIQO S'ré?é%‘é‘&or dqatrgﬁgm#rﬁ{é%%bayécdorsustamed- pulsed-,

e general I'y use for nost
CO”tERH%dagjﬁgqt%Pr?FE PEORMMAER "l3%R ni st rati on routes. Both

i ncl usi on and non-incl usion conpl exes may be used. As
In th@ Qaé%lo? @rF/ B@/&de}-’lﬁhatléi’s arfé'aér%gd'ls Fh@ ABagX@HitlidRtenhihdl dyfReall d1g valve which

e UL LS5 o A R 71

e ceyicp. ki in aeordgndetin edwention sy typisainipanogd 9adinisist a metered dose
or ﬁdﬁesmwgpraﬁes g e 4@lo plasof thebxbmaeunamdfogﬁmma} The overall daily dose will
typr%\(\fl&qu ﬁ'?étrgﬂ Qq ug%&‘é’d‘?ﬂi; %ﬁacﬁ)r‘nam ShirfRYe iR 2 sﬂgg QOéerBr more usually, as

pl 1 cations Nos.
m“*@ﬂ@ﬁ*ﬁ?@i@mﬁmﬂ WO 98/55148. 5 I nasnuch as it nay
desirable to adm nister a conbination of active
Thecégrﬂm%kd@f the lrﬂfent%ﬁ%@mog adriﬁrﬁ]!iter%@ RectalBUdr RESHAIND fior lekBitld, MGheBform of a
supss)oce 60&%g§sg{yhor e%?@ai enocgaI b(r:%rvegrﬁ% 'e:l ra {oHel suép%srré'rytlggg bbmrlous alternatives
mmﬁwarﬂh@é@wpeem conmposi tions, at | east one of mhlch
contains a conmpound in accordance with the invention,

Form%oﬁﬁ FBY ergétﬁﬂédrr)él BEmiGRRN Ry b8 hibtRialel 8 Bof infhelible and/or modified

nistrati sitio 10
o UOTHE TRPsodp LTS Uit P%?regorrﬁpa"s%s USRS PRl trgeted and
prog@pwegdaeleasphar naceuti cal conpositions, at |east one of
mhlch contains a conpound of fornmula (I) in accordance
t he .i.nvention

The cgrin%ounds ogf the v ntron rrfa% algcéjbengd%ﬂ\%tgreoc{;drrggig%’tﬂe g}%eyor ear typically in the form

of dmwpf@émcr%ﬁdlsespewm&r ¢l estin festonic phagipted. Aﬁf"ei%{ﬁﬁ@heéfmmu'am
suitalec For caulksi &nd surdl hainfirdatrbfion ainclidolk | dritreenty) ebiddegradatiief (ery. Bbmerbable gel

spoﬁ’g%g k&)gégrég) Q‘Td ﬁoﬂ@o@&éadaﬁ@ﬁ@&lsﬂﬁorﬁp%déﬂé le'lJél% Ieﬂ@sﬁ‘\@ particulate or

bl e
e LD PP B PRt & PP g Seieipiies povecntc ce
polywinglélcohaln dyererie tagiflal | cefluisicapinier.s foe rewmolft Heydrgypeapdmethylcellulose,
hydﬁbwmﬁaélhlo@& r ﬂaEthﬂlcfelfu(%E@ 3k o HEred3Eyshdthidy dbigmerDfor &xMmple, gelan gum,

may be mcrg])rgoragﬂl‘l toge{?uer%ﬁtﬁgr grr/eﬁl%@l?cﬁl % h&géko%glﬁm cﬂﬁ)ﬂd ﬁ@bh formulations may

ance ypI cal
m“ﬂ@ﬁbh?@é§ymﬂPW€EF@ons for admnistration and may be
provided with a so-called nmenory aid. 20 For

ForR@oPE BF b@itak/ANal ta@imnrgt@ﬁg Pﬁ}v Beeef%r%bra]telﬁ Elﬁt)etrﬁ%ﬁ@hlatg ahdior n%@ﬁ&i release.
e e s SR AL of R

releagrde of admi ni stration. For exanple or al
adm ni strati on may require a total daily dose of from

The c&nlfggndg f%lq)eogw %on b@ g%mh&t &%ga&%mgggrﬁolg%%r e%LsV such as

CYCHﬁ%)drBeanﬁoﬁﬁtﬁ'esE"‘é'r’@Ueﬁ We@an‘g’ I Fg%’é‘t"'y'%ﬂevﬁl'ﬁé'&%té@'@% p°'2@er§n'8 order to
impnay theiaboldhiiey, @éppliiani rata, testelingsking thicavgilaifiliy Andbustahiltyefofse in any of the
aforehentrommgs LaBdRisgdiyen herein. These dosages are
based on an average human subj ect having a wei ght of

about 60 kg to 70 kg. The physician will readily be
Drugisyciodexirindeomplengsnior ensaels. gre fousd,ig) kecaesergli ¢/seful igsingist dosage forms and
adrhigibttaGorOtatiies. (Bt iRtlssiohaing _enon -Btitdbon @mplexds adySheausdd.t Asean alternative to
i iorPyi fA S4Hrge,
ol S8 S 0y LR Rl NS SASY AGR 5 o corr

pal liative and prophylactic treatnent.
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Accordi ng to another enbodi nent of the present
i nvention, the conpounds of the invention can al so be
w@200asedens a conbination with one or nore addPeT/IB2a06/003668
therapeutic agents to be co-adnmnistered to a patient
to obtain some particularly desired therapeutic end
result. The second and nore &#ditional t her apeutic
dilueAQ et spiubér. al 13t REmMorBo DRAUBH tiebe bltPode®rai8ilbRhd-] betd! ati gamma-

Cycl%!g%rrinréag)%%élieg eﬁq vlvl’}{cha}rl{la / b2 foukl§ ¥nqﬂtienjﬂgtroiwixl¥a% tclﬁ;?ﬁcg@’qg Nos. WO 91/11172,
erirvariv ereof, "or one or nore histam ne
WO p¢2538 a1d WP §8(Ai48-known in the art. Mre typically, the

second and nore therapeutic agents will be selected
Inashl@MSit ma%ti@ér%fé 1CA ARt a dHBNARE Wk b&iva s ictndsHr Wample, for the

2007/ 072163 PCIT/ | B2006/ 00%66 ) 2t As used_ herein,. the
purwa%eatle%g Bqﬂlﬁulﬁ{ $EASE B?Pdl i0n, f is wit 'Hi"]’?isg?ngg eprg?]eat ll’.l\fthlon that two
or moertharmatduticsl samphsitions, af least Precpf wejch ¢estaing 8 sprereHELin @ecordaece with the
invehtRMEMbY @EhvaMShiPHE BMLIARY A Bk heh &he kiaREGitible CorgRBIMBistrdtidn of the
com%&fﬁ?&ded to mean, and does refer to and include the

ol Tow ng: sinultaneous adm ni stration of such

conbi nati on of conpound(s) of fornmula (lI) and

Thug the ki piebl Ingentidn cagyeite$ o dr oose sepdrate pbarmacentealdompositions, at least one

of whitif 8dnfRR G, coP&iid SUGHUEQHRORERIR AR thOhBAlcH 88 means for separately

together into a . single.dosage form whi.c el pases
el S Gl o4 SOV ET A1 YN WARLIol PR e orsen
a kitfisethe fepiliar blisteripeekataed fan the/paskagin piipkieit sarades adderli®-i on of

such conbi nation of conpound(s) of fornula (I) and
B N
and PRIGHPER &R a@fa'n'étﬁr'ngﬁ*eeosegérgfgrca%osrya@aeé &MPIERgSIAR nieivasy g for fitraling
the seleate atmmeibgtsaaginst] dng driothers Jioeassisineonipfiarsaii ttle 1@ typically comprises
direBiBhd S HaminkhRIR YRRy BRIbfbvB RARRR BIcd embg kRased at

substantially the same tine to said patient,

sequential adm nistration of such conbination
For adspigiiaien(ts huragn metiantpuiha tofdl Yails depetohier aqgseratnide obihe ifygndyn ie fypically in
the Bangkad.008 Mg to 2000eRGldépbndinge aitcomsd, on Waebds dCiimisipneRdr example, oral
ad is@ratfoﬂrrrgglr%%féjv%@gﬁﬁaﬁly BJSQ f?oﬂptgh 91% '?c?ioob Pntg,owhilé &R fWErQ\Ieﬁous dose may

r Ich are ta

osage en at consecut]ve tines %é d4d
onlydequie fiogp P-Bhing i 10R mg- Hiedeir!rily dRte Pavihe 2dministersd 4 sl qpaiyified doses
and gmitet the phyisicis's disdralinn, falteasidegfdire tgidatiangsgjyemeantis ar e *

rel eased at substantially 15 different tines to said
e R SRR g’ni%“aev%%%@gsaaﬂL?r@%%b%u%é‘%@‘ gEtle0 ato 701 The
phyqicfmvglb@aq!ily be a!d@;q)tdggyminq ses fﬁraqupquﬁ whage weigle falilg outside this range, such
as itfirtadnderete)desvhen such conponents are fornul at ed

together into a single dosage form which rel eases

sai d conponents in a contralled manner whereupon they
For f @VoAHbSAPdhl P71y Snce B (L TRAITSPT AN ey SpgRplative and
propigledtiniredteerdd at the same and/or different times by 20

said patient, where each part nmay be adm ni stered by

either the or, different route. itlegmls
Accgr]d%%fohaenf){ﬁfrh%%gg@ﬁ?tiog{hg 8%?1?”%"“\‘/’\?1@%’]’\ %ﬁac)?r%%%;%gsscg éhel)ﬁn . loH San also' be
useg g PHRINABM WiihtoRe PHBre AT Hewpeutip paanisdo Pacrcatminiierestto a patient
to obt_amr_pso&ie tparticvgarly hemrec_l)ﬂwerabmd: aitteresuituTheadeeonid yand eoreeditional therapeutic
agehts Mal 8Ro b8 a:copoundbSth&fbEa fiflor bR LIAN SRR SEarily Sceptable

parti culfar | oratidipne, des|oratidine, fexof naer[ ne apd
derlgaélt/? f,hlexfpn gar onel_ﬁréreog?ﬁﬁtgmlp% ¢ é%%?r llgarﬁlﬁtkgw,]lp gliesa . More typically, the
secpiidgane miredheriPevtic @aqntsovill kerrelgeferhiram & diffdrent Kiassof terepeutic agents.

ant agoni sts, including antagonists of LTB4, LTC4,

LTD4, and LTE4; for exanple Montelukast 30

Phosphodi est erase inhibitors, including PDE3

i nhi bitors, PDE4 inhibitors, PDE5 inhibitors, PDE7

inhibitors and inhibitors of two or nore

phosphodi est erases, such as dual PDE3/PDE4 inhibitors
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neurotransmtter re-uptake inhibitors, in particular

fluoxetine, setraline, paroxetine, ziprasidone
wG2007pmayyenase (5-LO) inhibitors or 5-1i poxygRCEEE006/003668

activating protein (FLAP) antagonists al- and

a2- adrenocept or agoni st vasoconstri ctor

synpat hom neti c agents for d@éongest ant use 35 :
As USSR, me@errp@“cﬁ-ﬁé}ﬁiﬁi&t@ﬁorﬁ NERRMHISr&d” Bkd "ﬁ\%brh&h&lbﬁ WY Qéféiring to the

comgzg.ueqﬁi éf th 4%\‘/2(3 onra% %ﬁee Qr re %Q’gﬂhé%%ly agﬁl‘rf}s @%en@e% té":ﬁr%/arll\/%nd does

I nes, suc
refe%iﬁP%mWPmerf@OW'Mn steroidal anti-infl armat ories, such
o SHuIBAEHuE RdBIhRIAIgh BE 8lich d@mdintieal @ kempoundi€) dif UsrmuldQl) and therapeutic

h&’% Itcf g:; %Q%S 9%?5%@%&%%&' %QQ&A&Q&@&BQE f%ﬁulatgp%géther into a

Y

ct
€51 oGP AHATIER - FETROGEIA B HE G SR 1 said petent,
« amttbigiatli $suliacdduy edmigiatratist oleswdio gemignagorn off doawpea(s) yf formula (1) and

ﬁ@lrabéu'hue en AM 4 pAteROE ndM O Redintent, AREP Such 3BHhpondMNard ¥ormulated apart

ent 0 se%rﬁg Hosglq_eef%grﬁdnhgg arﬁ,tglt&egr I nCl uﬁj tE% Isasmébhme by said
paﬁmjnld@mymnesg@ icorapanEEnars relqaﬁﬁﬁiu%ﬁttbétﬁ@'a'tyﬂhwmemwe to said patient,
. E@ﬁh&hbl%ﬂhﬂfsﬁaﬁ@@&f st&\Bembinatiba edhytotitid) oNmulaMiKandBiRetapdsic agent(s) to

iggtlegt nq eé‘%fj}%&ﬂa‘eﬁt ;V:(/hen sQJch 'Eé@%hé}ﬁs Trc'e @J%Q%t%&’ Eéartffrom each other into

EAREARIerreg e femmybigh afse teagt tectie (Bprai TR Ratien yitly p gignificant time
idtegyal DXRwesg Orakts bdministhtich vaibienson ofaidt dvenpbifexts gratrélewasd at substantially

@ﬁgent[,mtbggugt,grgragdls Agents that can be cl assed as
tics or anti-tus

. St R R G R BT Ay PR o Bmus TS D e asents)
fordn pdgietioin seeds yiktraaiment iwhen kighammporienthiakd foonudatest togatier into a single
KdsB@S Corin NhicH teiaBes MidlubpRests Gh o b@\tr@lfeesmaﬁ\bﬁﬂﬂé@upon they are

na, I nhi blt S, of
Qon{;urren%/ nsecu{gvegsp r%/or Frlgplrg? dgﬁ:\'_r&stere}gn? agos%ﬂwgtandlorf different times by

e R‘T‘:ne receptors CXCRI and CXCR2 Antagonists of
wheg ebiDpdrmeaybe agrpihistesd QCERBer tis(adhe andlifetRoute.l nhi bi t or s of
cytosolic and sol ubl e phosphol i pase A2 (cPLA2 and

b 55 RS P B B A s
of thefr@pygpn or OpmmswbmSGhesEQﬁﬁanH@ Sptee byaeimepridinBedtr hase,
o HRAGIN™ H@éﬁt&raﬁtagon@@,&q baHuuRl bRfidnea il ioRfidine, fexofenadine and cetirizine

¢ Histamine Hs; receptor antagonists

» Histamine H; receptor antagonists

« Leukotriene antagonists, including antagonists of LTB,, LTCs4, LTD4 and LTE, for example
Montelukast

e Phosphodiesterase inhibitors, including PDE3 inhibitors, PDE4 inhibitors, PDE5 inhibitors, PDE7
inhibitors and inhibitors of two or more phosphodiesterases, such as dual PDE3/PDE4 inhibitors

o neurofransmitter re-uptake inhibitors, in particular fluoxetine, setraline, paroxetine, ziprasidone

» 5-Lipoxygenase (5-1.O) inhibitors or 5-lipoxygenase activating protein (FLAP) antagonists

e o4~ and op-adrenoceptor agonist vasoconstrictor sympathomimetic agents for decongestant use

o Muscarinic M3 receptor antagonists or anticholinergic agents

s Br-adrenoceptor agonists

¢ Dual acting /M3 agents

s Xanthines, such as theopHyI‘line and aminophylline

¢ Non-steroidal anti-inflammatories, such as sodium cromoglycate and nedocrbmil sodium

o Ketotifen
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CXCR2 antagoni sts. 30 According to the present
i nvention, conbination of the conmpounds of fornmula (I)
WOWGm072168 st ami ne HL recept or antagoni sts, i n PCT/IB2006/003668
particul ar loratidine, desloratidine, fexofenadine and
cetiri zine, H stam ne H3 r%gept or antagoni sts,
Hi stam ne H2 receptor antagofirsts, 35 Leukotriene
o BOXAGPBItSE TSAiUé?édd(didxgz art@gmhbids of LTB4i LTCA,
%EA qnéj | TE4, ftor .exanpl e Montel ukast, and/or,
* U IERET BUESP LS 1E4 inhibitors forma further
»  Woivgidiatenibodiss acfive againsbendpasnous\Wilepoeiony @Ttiiss 3
o REGHhB20064I3E 6Bi-TRE-oJARneompounds of formula (1)

have the apility to interact with the H4 receptor and
. f‘%\??‘@b’ﬁ}g‘ﬁ%@g‘hﬁ“t% !5'8'“‘“?96\\&'624 BPIE: apeut i ¢
* HipipiBi cantl Bemereptarantdeenists bed furt her bel ow, because of
o infRncHpSBdsvabgdn@l €, which the H4 receptor plays in

e physi ol o of all I's. According to this
* f”H'@E’?ﬁ‘%Bﬁt”m%?élbﬁé?ﬁe@gesémgﬁant to include H4 receptor
o Tavheddnhikat NK. apng)bifd receptopanthgpmisi®er se agoni sts. For the
. Be&iLhidnefos ndi cations to be treated 5 according to
éhe inventi o& H4.znt agoni sts are believed to be nost
URNositn A% FFRRIP' PRV 2 further aspect of the present
* [nhibitoret of orekinaseat es to t he conpounds of formula (1) or
. @&ﬁﬁdﬁﬁ&?i&ﬂt k& ah Eabaamge&%@m,%.gsm égﬁ)nistg_eri vedt forms or
onposi ti o eo . use as medi caments, nore
* &8@#%%?%‘?8;1&4’3&{‘%%’ %‘9'(1.‘@{'%%{1”3& di seases, disorders,
o Agmiitsglah cintbieglassed ms mhdotylicstohantifssivecept or i s i nvol ved.
o ARibMede specifically, the present invention also

oncerns_the co unds of the in Lon far .use ip.the .

 FPuT A Bing PR s SR 85 AR Fadi B vk oFobe inase

ibibitoss @ dAK kipase inhgitel® oup consisting of: inflammtory
o HoSRASE ST the pR&RIINAN PahwhlisSRASH iifbitrs oRAWDGS and antagonists of DP-1
rr%s(tqiﬁ_et ory distress syndronme, acute respiratory
di%stT ess syndrone, bronchitis, chronic bronchitis,
*  Anipgnnisis obhemplinetrpapatols XEBh ardCXiR%ease, cystic
o hhiBgopRisof ctﬁﬁablfwlmeceptiﬁ cmlmprmmd ccRenitis, chronic

i L .al ler - e raNay responses,
* gﬂggo?sg?fgﬁg)ﬁwnﬁntd ?’g?g{%?hr%%ﬁhgllrpﬁ%/en%z?? S, 2%8%%%32 ergic,
* Prostaglend D2geqeplendriagonisit(DEe aatPAH2 hi niti s, nasal
. Wﬁ@f&fi%;aglahdir?ﬂ)gyinthasdl(_eﬂgg_ﬁti on; femﬁl e agd mal e
1ctd.on; .. in di seases such as dermatitis
’ gnﬁ'g'ltlogssg?’%%gﬁogfog'g%%"gg?gi ac dysfunctions such as
* hpPdeahiitss. i schaenia and arrythmia; diseases of the
o gasihhisiortapgbd nal tract such as inflammatory bowel
[ S Grohn's disease and colitis ulcerosa;

* ggggg?ﬁé‘gopﬁ%‘un&toi d arthritis; 25 hypotension;

i nflammatory pain and overactive bl adder conditions.
Accéidiag ang@eszdidnvehtioh aombihatiof oftheacompsutiisg fdrould Mewvipr esent

il—lﬂ‘l’aWei I-P1 'Fec@ﬁt@r a‘ﬂ%ﬁ&ﬁis@s‘f'n%&hié’ula? Biatciapé, geéclépétid%@, ‘?exBfeﬁ‘é%ﬁn@%ﬁ‘é cetirizine,

¢ Histamine H; receptor antagonists,

e Histamine H, receptor antagonists,

e Leukotriene antagonists, including antagonists of LTB4 LTCs LTDs, and LTE, for example
Montelukast, and/or, '

. Phosphodiéstérase PDE4 inhibitors

form a further embodiment of the invention.
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30 of asthma, allergy, allergy-induced airway

responses, allergic rhinitis, viral rhinitis,
woenwardies gic rhinitis, perennial and seasonaPCT/IB2006/003668

rhinitis, nasal congestion and allergic congestion. A

still further aspect of the present invention also

relates to the use of the boﬁ%ounds of the invention
The téthpouhdieof FEARWA BCHaE Ehe&f)rllt’sl talintdehctoRinnge B, ekeplor gantbleredyrhave a wide
rang?a]t tLer Iufrflcr IFB clgt‘leoap ra@?@# ibeld %E&tdega&sbe%ﬁﬂﬁ &f tnec‘estsgﬁlall'}&g vmch the H,

ar naceut
receptaPIBYe Ky éhee‘thPé‘igVI"{/ a'é@é'@?ﬂ?'&b‘f‘cé‘”ﬂ'@? F°\/t5'§|"1)’§'§'°f‘ i figaps a'% meant to
incluble H, tebeptaramafoaists,Lagenisd arel nderagagoonstst%ethe pettrakingicalibnstid be treated
acco‘r‘@?rq;| 1848 Shvelitisie A5 SriaRRSts Qe b@l%@éﬂ tb beol‘ﬂ§st siitoi@ar ticul ar the
di seases and/or conditions |isted above. As a
consequence, the present invention provides a
Thetistere; iac fisrthar| 35pech 0B fees presrijt irweniion relees fe e wmratRdalof formgia () or
phariradutichiygbcaptdbl g, B&ivediornwi dr Bongasitdnk eatdoty ®r asmmrtedmémats more

AR kb o RS M o

Mord, eRsealb e BraTem YR PHerBETS e PamRoNais; & dieyinvepig for use in the
treaiptestot diteabesy distrdetsn ampr conditbesseectep ot the gtoap topsistimgetl est i ng

R ,nﬁgggntmg,gégsgshe treat rrent of a H4 nedi at ed di seases
and/ or conditlons

« RN arocss 6 f oL SRR TR RNt S ESHRY Biess syncrome.
brogrhitiel  etivanice prouaditfpir lwbrigy cbdirdetivei petmengm orlisegses ayetic nigbasisl asthma,

&ﬂpl’@éé‘nﬁc t’Hlﬁ(t% &W&n&ﬁls)aal%%p@!é@%rﬂﬁceﬁ R@whynieestnk3N allefyic rhinitis,
¥lrﬁ? rhml onl’cl)ﬂ-aﬁer |c rﬁmx?s peYet%ﬂlgllthld @Xslogaﬁ:\érglpl %E?%?IV@%QQI n, allergic
%ﬂﬁ?s@?ﬂ have a br oader range of activity, are nore

. &hﬁblaadmaéeemaﬁy@rnctaﬂd/or safer to prepare, have fewer

. fﬁe?ies%&&sas‘c]@rm%%ﬁﬂi%sgha%@ ective, or have other nore

ropertres t npounds of the prior art.
. i@d'ws F'Eﬂt'q’r@\ﬁk‘?*i‘g"s EegF aé§°‘WaPrP'a§[‘4 HVBMide preparation
o Oifcas & Oiddsronfestnartrm sacH dslinflat@atbgibogel tisedsb eCrghasiepdse and colitis
h,gé{gggtl on 1H Nucl ear negnetic resonance (NVR) spectra
were in all cases consistent with the proposed
* &f®ictures. Characteristi.c chemical shifts (S) are
. gieureaitoﬂjﬂrtf’mim‘;t s-per-mllion (ppm downfield from
. P@B{e thyl silane 15 using conventional abbreviations
esi gnatl on of major peaks: e.g. s (singlet), d
* rovUPARY Pan@d(triplet), q (quartet) m (nultiplet) and
o bverdchvedmtdier cdiagionsass spectra (mz) were recorded using
ei ther el ect rospr ay ionisation (ESI) or at rmspheri c

pressure .che ni.sation Purfi
TneBpRe iR o Grade fiseaphd f P igerk BYTutr o ARk PRI ogrestment
of asthma hallergy aatipbieigdused airveRy resppreses, li¢rgioahirifisalitsr enitiat nogredergic rhinitis,
perébihial 2a8 €kisonaPGitti€lingdal &hgu¥RdnAa ellekidUoAyestion.

N- et hyl - N-i sopr opyI propan- 2- am ne DMSO di net hyl

ul phoxi de | PA 2-propanol NWVP 1-methyl pyrrolidin ‘

A stg hgrta[seq?bofélzﬁ presantdvemign gléo refptep to the @ewﬁ%gﬁqm@unﬂqef the mventlon for
the tatutahuyelsf @fdorgaiaing @ HEligahd. ia paaticelar, thi peseat dgerdipisyconcerns the use of the

Mpb%m%@ (Brtﬁrbﬁ&r%faééa{baﬂy an‘i:lf%F J}e‘teaHérW acceptable derlvatlves thereof for the
marwgﬁ?&{e o‘% grug de ¥he treapment of I¥ %edaa%ed élseases anXllor COnEIBOI‘% in par’ucular the

diseases and/or conditions listed above.

As a consequence, the present invention provides a particularly interesting method to treat a mammal,
including a human being, with an effective amount of a compound of formula (1), or a pharmaceutically
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NN C TAM O Azetidin-3-yl-nethyl-carbam c acid

tent-butyl ester (1.97 g, 11 mmol) in IPA (5 nL) was
wa@oded7xdsdpwi se to a stirred solution of PCT/IB2006/003668

4,6-dichloropyrimdine (1.49 g, 10 mmol) in I PA (20

m_) fol |l owed by dropw se addlélon of TEA (2.11 mi,

15.1 mmol ) at anbi ent terrper§ ure under N2. The
andf'oESétbrtnlatﬂﬂ aBtcpledle Yahiva0we Seletit iMare wasiselD ) Prébéht 2h6ion provides a

partf%gr{ E%I%gg'll qge%@o%%o ﬁlg tﬂ@tﬁn‘eﬁtdoftaoH %eGaﬁ@@%lsQ%bQE%/&e&néﬁons in a

e sol ut |on was acl k
mergel s NN BRingn SETDHST (I lseat 8195 RPEHLPTS iEd L Refgmerising
admimisteging talsaidvasmmalrahiefféctivesathobre ofre@mpBONo] tA@invdntion. and

water (30 nl). The aqueous extract was re-extracted

The frinutts i 05 et ey e £ Feese LA R S g bt Bonger curton

of agfipt), havg ieibeogder NSO fotivityi arq rapre gfakigh are @merrdéw &xler faprepagi Rpye fewer
side@ &Rl ofl &8 melsaledtied ortiale othEh@ore tdetlieprapettiestas i mompouads dbthe prior art.

flash col umm chronatography on silica gel eIuting

w th DCM : l\/bC]—|a§ chan to 96f % éJ th ¢
Thefejioying PXpnpies Tiupttafesthe afﬁﬁ%s%}wa OWp PhomHiagy acgPr ?94 © presen
invefitidd NVR (400MHz, CD3CD): 8 8. 25 (1 H, d) 6 47 (1 H

s), 49 (1 H br s), 4.31 (2H, t), 4.21 (2H m, 2.94
H I{ylp ée ra'?%{]?tlg rr]ess,oréa%%eﬂ'NJl\/@ ?;Eegtraf w?]fele in WCésle:'sSwna%rﬁ &/ﬁ}?%fa k{gﬁwea' structures.
Chag@tqeeq;tla [chgngjeahghifis Shararoivee| rbmﬂmspréml @m)e@p\nﬁ(}elqafr% tgiygpethyisilane
usingicBiviestiond! @bﬁr@ﬁﬂtlonsd&sdéélbxh&& df eajoppRRAledl § Eimgikt),UBdouglet) Nigtriplet), q

(quaﬁl@@r O{M L?l%t? aﬁc} Qr"(BHoIa‘FE n%} %ei@’]&lzg welreorrc]egorded using either electrospray
NSRS BLPUBGOPRETS PATRITS SIEEIca PSR EARGIA T Hica e PYpPpdicates use o

strofigeatidh dxchah@e lesmurs. NO Cl \ NRR No. NRR Nane Yield
LRVS MZ 2 ~ (3R -1-(6- Chloropyrim'din 4-yl)-N N

66% 2 i di n-3-amne 3./

In “tefé?m es(S ‘@:Nbef%%“? H‘%"&ﬁf %{‘%‘S?ﬁe)”s?ﬂ N- 81% 227 NONE
di met hyl pyrrolidin-3-amne 4 N <
(3aR*, 6aS*) - 2{pewmchl pa.@ibycrmemaﬁg n - 77% 239 N
yl ) - 5- met hyl octghyerepyrte e 5N
1- (6- Chl or opy 5%% n-q{gff/]F)N' p@“@ééﬁﬁ%@e -

di met hyl azet i ¢iPMS9- apdlimehyd sylphpxide -
4- Chl or o- 6- (4{meX hyT pz-pepamai n- I- 77% 213 ~N, -,
yl) pyri m di ne &+
S, 45) - 2- ( 6- Chll Ayt BERYRYreldn-2one g 70 005 | N
met hyl - 2, 5- di a88Ki cycHEpocgonepiaagh ane WO 2007/ 072163
PCT/ | B2006/ 003688 triethylamine

THF tetrahydrofuran
TLC thin-layer chromatography

— e+

Examples

Preparation 1: tert-Butyl [1-(6-chloro-pyrimidin-4-yl)-azetidin-3-yl]-methyl-carbamate

NN
M o]
Cl N
Q\TJLOJV
Azetidin-3-yl-methyl-carbamic acid tert-butyl ester (1.97 g, 11 mmol) in IPA (6 mL) was added dropwise to
a stirred solution of 4,6-dichloropyrimidine (1.49 g, 10 mmol) in IPA (20 mL) followed by dropwise addition
of TEA (2.11 mL, 15.1 mmol} at ambient temperature under N,. The resulting milky yellow solution was
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30 8 NH N-[(3R)-1-Benzyl pyrrolidin-3-yl]- 6- 64% 289
N chloropyrimdin-4-amine 6 9 -NH

WOR(G(B8R)163- Benzyl pyrrolidin-3-yl]-6- 49% 289 PCWIB2006/003668
chl oropyrimdin-4-amne 10 / tert-Butyl
[(3R)-1-(6-chloropyrimdin-4- 86% 313 No. NyO)(
yl)pyrroli di n-3-yi]nethyl cdfbam ate o /~ 11 /

heatb®1180 Bt by mdidt@sd-a180 6-fer2 Haure pyie saluttinfvad allcdsd403dd@ and evaporated to

dryn%%'sg% g% F?&%ﬁﬂo&{orﬂr %ée ?rth&Brﬁ%t&H WES Dorli6 A RRRRLE D&M (7d f) and water (30

m).1 The 2aueaihBdaet et 6* BLBFFT MituPAVATY Mk a Bt fofbled ofgpric fract was
washdaywith Gaiuiagdrtigous-dddiudd 'bidaldoriate (3D Nik),dried @gSO.), filtered and evaporated to
giveZs §HeR Quiburba 8il. CHOdrQIRYdi ivids BuitRd bf Rash Glumh&BroMBRbpHYash silica gel

SRR Tt W LS ol s ge o 15
9.64%) salt (37.4 g, 168 nmol) in absolute Et OH (400 nl)
'H NMR {400Ma4k, BY,JAs §. 25118, dl6.47AA, )13 N HABQP WA G2HR ), 4.21 (2H, m), 2.94

(3H,\%g9!4ggbtl-k %epgp\er ature. The resulting suspension was
rme eflux (initially a clear solution was

MS 58 arz/289 MtHwar mi ng) which resulted in the gradual
formation of a precipitate. The m xture was refl uxed
Prepatitiods by Al Oof 2 hours. The mixture was allowed to

The ﬁq‘ﬁﬁ%ggﬂ%%?#{d? %Jfﬁge %ga%{;li f\é{%tg%rspt%ignqb%gw%ed&%%\gd%e a?nve%rod gipnilar to that
desqriber) for ipraparatinni t Uping tHei érpeapdade stadiot eptariplt #ndvh-dighigrapygmidine. The
readidns waRMndhitbredbyum dehalgeisGhl @ere hoatdd t6 reflux fores th 8 hdirs.
conpound as a white solid (/4\2 74 g,.85% . "H NWR
(400MHz, CDCI3): 3 5.66 (M*H'Ns), 5.02 (1 H, br s),
4.86 (2H, br s), 4.20 (25l W)l 4.04 (2H m, 2.91
(3H, s), 1.47 (9H, s) @M KRRI) mz 314 [ WM+H +
15 Preparation 13:
4- Chl or 0-6-1( 3aR. 6aS) - 5- met hyl hexahvdropyrrol oF3, 4-cl p
rNel L 2( L1HNRRI | pyr| m di n-2- A#mge NH=- N-"} Nield ¢ LBMS
'\ WD 2007/ 072163 PCT/ | B2006/ 003668 31 miz

ro—4-6d-ehtof- gy fatmi- A kg g,,,N_iG &ERH)
dded t_lL,énvvi se gﬁy gﬁﬁrebgnﬁlqruypon (3aR, 6aS) -
- met ikl oft ahydr opyfiPehdpgoline#¥ing ol e (1.6 g, 12.5
Lm:13le in_absolute E bl TEA (1.8

Ara—
= L1

SNO N >

/ (35)-1-(6-Chlorop§rimidin-4-yN-N.N- | 81% 327
NQ’ N dimethylpyrrolidin-3-amine
4 N (3aR*,6a5*)-2-(6-Chloropyrimidin-4- 7% 239
@N\ yh-5-methyloctahydropyrrolo[3,4-
clpyrrole ‘
5 | N 1-(6-Chloropyrimidin-4-yl)-N,N- 55% 213
Lj\N/ dimethylazetidin-3-amine ‘
/
6 N/\ 4-Chloro-6-(4-methyipiperazin-1- 77% 213
No_ yhpyrimidine
7 N (18,48)-2-(6-Chloropyrimidin-4-yl)-5- 97% 225
[Nj methyl-2,5-diazabicyclo[2.2.1]heptane
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m., 12.5 mmol) dropw se at anbient tenperature. The

resulting suspension was warned to reflux (initially
w@2@ez6x o0l uti on was observed on warm ng) andPCEERAC&BI66S

in the gradual formation of a tan 5 col oured

precipitate. The m xture was_refluxed for a total of 3

hours. The mxture was allowé®¥ to cool, EtOH (30 n)

§ aded K0 The T3R8 RS )eatRGyI0 ObVea® SOJ 2851 on
ind was Ief ¥ cd tenperatuyre. Th

esulftingsolid \Nascmgéj?g)(rme r%')r}efl ltratidn, washed
M thcolld EtOH (50 nL) and dried wunder suction to
ield title cgnpound as a solid (2.07 (g, 820. " H
i7Hz CDBO;): 8 5. 88 (1 H s) 3. 6% (2H,
AQL(;I:L’M 30 (2 Sr'71 ‘16r f] —10 /')ILlr
da° . 33@'93% s) H\Mﬁ’ Né‘eE%(FB&‘fﬁ' Tty '5‘54 2‘%’6"[ MR+
r epalr at 14: t erahlopgyrimidin-4-arne
- 6-[( 2- am no- 6- chl or opyri m di n-4-yl ) oct ahydrp-1Hp
rrollo - bl py[ri di ne-1-ca rb oxy llate NH  NXN
T udp Nj <{15 H To a solution of rlacemc
ent -lbut’yl
43R*|, 7aR*) | oct ahy|debButy-[BR-i-A-ejomparintidimpgr | @@Pne- 13Gar b
xyl at ‘ 0?« 2)BroliaiPs-yimiethylbdrbdrhatsl ML) cont ai ni ng
90 pLy 9 mol) was added a soljution Pf 2-
im no- 4, 6-di chl oropyri m dine (277 ng, 169 [hmol)
tOH (9 m ) with stirring and the solution was ted
tloThefl ux for 24 hd&FBUWTRE)-SHHIBHHETAC/oBMed pRl
\(Ji | ut 6@1 Y ydrohdir)-3-giinektyl@banetaul t i ng 20 sol i d
\as clol'tect e filtration, washed with water (20 nL)
and dried in vacuof at 60 Cto yield the tiftle
corpounrd—as—a—white—sol+-d—{(558+1g—93%——H-NWR
. 5 5 85h( H ]

315 (L H n) 2.85 (1 H, ") 225(1H M 185 -

A MO~ O 1T ()2 = =
QD
N

=

1.65 (2H, m, 1.5 -1.15 H, (APCI) m z 354,

356 [ MtH] + 25 Prepar atet % o 19 The foll ow ng

conmpounds of the general for acshown bel ow were

prepared by a nethod simlar to that described fo
-Arﬁp@ﬁ@-ﬁl&lﬁlpr@wrlqmdmgl(ﬁ%2 tghéGOaﬁmoamqsangechﬁpm@wgﬁdo a stlrred solution of
azetidineBagl-methd-cbrbahic lad:ld)feﬂ-[bytyllemedfﬂ(m @alt (Bhe g, 168 amiol) drsbsulate EtOH (400 mL)

fO||0Wqul!))I fETAe(‘és Q%LTJ:O@ | &ﬁ%w%e angh ek {%mgﬁ%reed Tho sz@MgLQﬁ%pensmn was

our s

WarWTPI B’%d@}"%s%é%af E“{RK?S °bﬁﬁvewafmé?ﬁ)ewwférea“'ﬁ%i“ the gradual
formgtion®f & pCesipitats: t FhBumixtlire e B Rluxgd {oR a datdl 9b2 Boursl Oeon@@e wik allowed to
coolCdib QEIQEY Wit vateN2d0 my) JeWisObiel BH miT and stirring continued for 45 min, The
resulting solid was filtered, washed with water (150 mL) and dried under suction to yield the title
compound as a white solid (42.74 g, 85%).

'H NMR (400MHz, CDCla): & 5.66 (1H, s), 5.02 (1H, br s), 4.86 (2H, br s), 4.20 (2H, 1), 4.04 (2H, m), 2.91
(3H, s), 1.47 (9H, s) ppm.

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

Preparation 13: 4-Chloro-6-[(3aR,6a8)-5-methylhexahydropyrrolo[3,4-c]pyrrol-2(1H)-yllpyrimidin-2-
amine

NH,
i@

CIMN
Do
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yl ] met hyl carbamate 16 6-Chloro-N -(3,3- 99% 229 NH
di met hyl butyl ) pyri m di ne-2,4- diamne 17 J
WG 20163 N4- et hyl pyrim di ne- 73% 173 NH 2, 4- BCHIB2065/003668
18 FNH 6-Chl oro-N 4_(3- 75% 253
fl uorobenzyl ) pyri m di ne- 2, 4- ?i am ne 19 6-Chl oro-N
-(2,2- 66% 213 NH~ di net hyl gt opyl ) pyri ni di ne
-Ar%n&h la@Rbrosyrimiink ef.e%d, 1y emBRWaalidédsorpheipaibat sties sbiitian (3aR.pasS)-

‘metW a “Jr pylap}(g[g’ﬁgp{} Fﬁe?ﬁ”?g’ gﬁ%&m QJsQIR}HE't b Nf‘rouowed by TEA (1.8

mL, . 5|mrnpl dropvgse g WWEH@"H%‘?‘HW oThe resulting suspension was warmed to reflux
(initi2lly 2aTtiedr- gbluforcivashbiseopy b wardinge afB res@itgd i2 e lgradyil) foanadion of a tan
coloErQﬁ pr@g}al{é Offc R ERE AL FeRiked for a(téal 408 houtd T@m&e W&k allowed to cool,

o0 e L RGNS E SVRES0HIR 200 HBER b cop!to ambient
temnrmnwre Theeresdiingtsplisivascasliesie b Bitratign. resshad: wisald el é504plg and dried
undBraldibh loGRAANAE veRRuRt RYlsalidaz.et gsexpnd water. The

o e R Y S0P S, BB o
(2Heddl 22 (3%, WP dri ed (nmagnesi um sul phate) and the

MS gPoyes 254ersB\@€H]f N vacuo to give an orange oil .
Trituration with di-isopropyl ether gave a pale yellow

SO| I d. V\'hICh S -8(2- OB midin-4- : dl%|1Y-leDvrrolo[34
W77(1H5)460(1H brn) 327(4H

br m, 2.70 (3H, s), 2.02w(2H, br n), 1.39 (9H, s)

ppm 15 M5 (ESI) m z BZMI—H+ Rrepar ati on 20:

N-f (3S)-1- Benzyl pyrrol igedte }>~ -(3

3-di et hyl but yl ) pyri m di ne- iamne QM,",HHNN

WD 2007/ 072163 PCT/ | B2006/ 003668 33 A solution of the
To hisblunCdd M@ bhiedte®buty r(@4e7 sR™)-ostah9dre-2H-pyreplo[D4-Ylpyridine-)l -carboxylate (460
mg?2 o ﬁlhﬁf“\é{bh% ﬁlrllf kon?amnﬁl%llﬁ@k 5dbLuL, 346 nWH)'\A)as%BSEdQ &@ﬁon of 2-

s heated t

amléfy 4ﬁd§hlgr8@1n@aim§ é%?geupg f18|9 mnﬁni? lﬂ%u(g%)(g éwx g |rr{ng ang the solutlon was

heateid e teflex forazst hgivisu fMeslsaltierhwagatoelpd emutniwltfawmerém m!a)@p@ ¢he resulting

soliMvbctdisd pyditaficht \ﬁas('ng? %xth&%r (Zﬂ(—rgL) aﬂ\_ﬂ grbddg::iguc?@filenr"ggmigﬂd the title
I wat er X ol | owed by

°°"?8¥q9ra§?m§"teascfﬁ€§5§m%vggé’ i um chl oride (500 mL), dried

'H W BOAYHz G- QanT B8R (THidd-7i (. VAL, (1HH8, F-&s3-LRUAHWRS347 (TH, m),

3.45 13 {3 atB0. ¥ R, mdb.e5 Anl met bert angh, thes estsl @aHa) sol i d

Msgggvé{ec,tég o\%ae[ +|I_”?r2at1|508’t85%//$ eld the title conpound as

Preparations 15 to 19

The following compounds of the general formula shown below were prepared by a method similar to that
described for preparation 1 using the appropriate amine and 2-amino-4,6-dichloropyrimidine. The
reactions were monitored by TLC analysis and were heated to refiux for 3 to 18 hours.

NH,
A

N "N

|
| CIMNRR‘
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M5 (APCI) mlz 354 [M+H + 10 Preparation 21:
N-F(3R) - 1- Benzyl pyrrolidin-3-vll-M(3

w@2a7oetiby/| but yl ) pyri m di ne- 4, 6-di am ne

HN POI/IBI004/043668

The title conpound was prepared by a method simlar to
that described for

conpound of preparation 8,

prepar at |

39 using the title
4896y|eld MS (APCl) m z

394

ng! -

1L N-

[MFH+ 15 Pre

f6- (cygh@propvl
3- V|I-ﬁk$hyl- C

paratlon‘22 tert-
met hyl -

r bamt

%%ﬁo) pvrimi di -y
e __ i Ta 3 SYErfL;‘&

ut vl

LRMS
| - pgetild

15

cyc
m) | wa
was

reacti-vi 8

pr epar
ﬁiép hethylan%@§w§§93ng, 0.68 mmol )
added TEA

heated at 140

a’Pﬁ‘?Hté‘ [ERE!-f2ramine-& q

68 I
g o The

b of
O} ¢npropind@n-aol ) and 20

in
and t he
» reacti ol

328

DMVSO (3
sol uti an
N was

16 al |

59
2M
pro

owed to cqgol to
SCX,Q_QND%,\ elu
anmoni a i n' MeOH

Huct (as judged

@tbreMt-@&nper at ur
[ @§etMlk§thl)ﬁ@iﬂdm€—bQ0
|% ‘ m). Fractid
170, were conbi

e, 9%adg
m.) folld
ns cont ai
ned and

ed &% o ja
pwed by
ni ng

=varmral e

17to

pur
el u

ji ve a crjude or
fied Qy-flash

|n(1w|th DCM 256

a@r@élorOrN Jethylqysignidinen g
Cphdiamine hr omat ogr ap
MeOH (99: 1 chan

e pPR¥duct

|nnf

hy on sili

18 yol (i

oi |

s),

ohed t
(75 Pﬂi 67% .

.08 (1H, s),

(L

W&CPIPPN (s onpound
ﬂuelronsumyllpmﬁimzAa

)Cl 3): 8 §
20 (2H, 1

1S a &blgﬁrié§3 ’

rﬁL 304 L’)J=| 1 A6 (O o)

19 O 55 F@Hn%ftfz\”T“ S5 *'@%\;ﬁ“

5 (1 0. 24 (2Hi, ,
(AP_,I) > [wn?lmetsﬂprmvawm&tnpnn 23: But yl
6- (3-fl uoro- b=mz¢h&meno) pvr|n10|n-4-vll-azetidin

| et bl NA . _\AD
V11 1TCLIIyI —cat Jallalc N l\l |r I\IU- |nl'A &)

t2007/072163 PCT/I82006/003668_ 34 To g 5n1_ .

0-6-chloropyrimidin-4-

O 33 nnDI) and 3-
in DMBO (3 m -)
\mnDI) and the solution was
heated at 140 C for 18Cl E;> eaction was all owed
to cool .to anmbient tenperature >and concentrated in

A sVgehbnt & 2hiRd-Ne-GittisiSoyRnRMAE 3 6 RS 2@1MM§IF BWS the lai@Eof Prdparation 47

® 45%%3%8@}!‘! l"%?ag%%‘\ga vya\sgregt Yvu(h ‘\el':(i\ (]9%2 ?{ ﬂm%%mmﬁqltmg mixture
heafeg @it 80°¢ for ey Mibe feactiorywas @oleg)ya 1) myra{u@ %dga@lthrﬁ@ between ethyl
acelatd bl WASP THNBrgasic phase Glak sb@r@@i ol e hetboso bitdctéd Qitmeprther ethyl

act%?e%l' e cJ?ubglgE{ %é@? Mlg_lr%cts gﬁ@%‘z (nE?gﬁ %Lﬂphléle) §r)d thg soohgnl( rbmoved in

vacygpo @glve (511 oqqngr-\styl Trgjrqjlorc _uLlltlHil ls‘sprom eth g&Y)e E(W easw so)td chh was ﬁltered
and(dBikd) intvacuo B. d@ th{e2ik campour?. (029, 6B%), s), 1.47 (9H, s) ppm

'H NMR (400MHz, DMSOgs): 8 5.77 (1H, s), 4.60 (1H, br m), 3.27 (4H, br m), 2.70 (3H, s), 2.02 (2H, br
m), 1.39 (9H, s) ppm.

,
fluorobenzylan1ne (76 pL,w0. 68 mol )
was added TEA (9 pL, O.

'MS (ESI) miz 327 [M+H]"

Preparation 20: N-[(3S)-1-Benzylpyrrolidin-3-yi1-N'<(3.3-dimethylbutylpyrimidine-4,6-diamine

T
Ao
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M5 (APCI) mz 388 [MtH + 10 Preparation 24:
tent-Butyl (4aR* 7aR*)-6-(2-am no-6-i'(3

w@2a7aetibyi but vl ) am nol pvri m di n-4- yl } oct ahy dP@F/1B2006/003668
H pyrrol oF3. 4-bl pyri di ne-1-carboxylate NH, \/ ttyy ~N
p O HNN-~J~ OLN To a é lution of the title
conpound of preparation 14 ( nmg, 0.17 nmmol) in DVBO

A soﬁuléOofﬁflie) tit AR Em GHIEke ok prelo'éraﬁon& di7rgeb Ayt 8B-dilnetipibuinan-{-2&8e (6.3 mL,

46 n%ﬂy a&d Bﬁ%iéal ega Jm/@%lgﬁ?&% (‘Pd& Z[lg]) %Eyﬁe%te\gﬁ‘é %re’ggrﬁgséa%d vessel for
24 hpyrsct Thedeagtion rejxtyrg wag dijyfed w'tW@terr@QWLﬁe)d extiarteaith glylagetate (3 x 250
mL) Wirfidcombiyd orgnetiaters wetehvashdd withilnateo (2gattd enLipfotaved by s@igated aqueous

sodn%'cﬁl%d(e'\@f%%% and (l%h%gfﬁdréht%mrétéﬁ M IEMB.- TW@?esfd@évaéJﬁturated with -

dletrgh%tﬁ%:eai{:%\)gew%o@d sle éﬂ Wrﬂl{rg‘h nl}? Iy'ﬁla Ql'l\\ljartitlﬁ compound aga white powder
(21ag&6Bnitrile:water (5 95 changing to 95 : 5 by
MS Weloy iR, Sapiaini ng 0. 1% TFA by volune) to yield the
title conpound as a gum 20 (45 ny, 63% . 1H NWR
8 8. 41 - |
D3 - 2:‘ an e o | ) E 0 A2 o, 0 -8 I
(1H,s),405(1Hd)389- 19(5Hn)317-
3.09 (2H, m, 2.77 (1 H t), 2.3§>‘\ 2.19 (1 H m,
1.88 - 1.65 (21-1, m, 62 - w51 (2H, m, 1.49 (9H,
s), 1.44 - 1.17 (1 H, @\g 7 , s) ppm Ms (ESI)
mz 419 [ MrH + 25 Prepar hibpr28: tent- But yI
(1-(2-am no-6-1(2, 2-di net hyl ropyl am nol pvrim di n-4 X
Thejtijiexgaperidrag preperpirat mwthzdaw higthet Agepribed fRRPRERaEteN P (uihg the title
convpoxhddlaﬁ)ra'@rauorsa)hrl(nsrymldaf the title conpound of
2 (40 ng, 0.13 mml) in DVSO (150 pL) was
Msgﬂgg@%?g%ﬂlﬂg propyl am ne (150 pL, 1.7 nmml) and the
resultl ng mxture was heated to 120 Cin a seaI ed
2 2 . R

carmntrat ed in vacuo to give a brovvn gum The
" residual gumwas purifiedpy flash colum
chr omat ography on silic Mel uting with DCM: MeOH :
0.880 ammnia (990 : 1”t:kLaDqu g to 190: 10: 1 by
volune) to yield the t|tIe conpound as a gum (20 ng,

To 4%_'/%\1_ ¥ acﬂ%ﬂﬂ@%t eQR?gQg pou ?_ﬁﬁf ?%pér%tua 3 3’00 Amgl% 33 mmol) and
cyclgprg;@zlmeygla(rgﬁ (50§5|g, 0@8 gxgpo@ @@M% 3 ﬁbm\/as\md %8 mmol) and the
solUREAT WasBi2e18 6/ 4 086% for BEhoulys ThShjtiomvas Bi6Ged tMBH}I o amblent temperature,
load’eﬁ %Rt@ %5 's%R c@l@mn teRkdawRH bbH (100 mL) folowed by 211 ammonia m MeOH (100 mL).
Fragtlom ?onwtnﬂﬂodu% Zesk;%ﬁg%/ éya'gld’] we% comEnnecJ and evXpJateat% glve a crude orange
oil. The crude product was purified by flash column chromatography on silica gel eluting with DCM :
MeOH (99 : 1 changing to 96 : 4 by volume) to yield the titlte compound as a colourless oil (75 mg, 67%).
'H NMR (400MHz, CDCls): § 8.13 (1H, s), 5.08 (1H, s), 4.79 (1H, br s), 4.20 (2H, t), 4.01 (2H, m), 3.04
(2H, 1), 2.93 (3H, s), 1.46 (9H, s), 1.05 (1H, m), 0.55 (2H, m), 0.24 (2H, m) ppm.

MS (APCI) m/z 334 [M+H]"

carbamate
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N HNOS5 1 To a solution of the title conpound of
preparation 12 (40 ng, 0.13 mmol) in DVSO (150 pL) was
w@edaed721630pr opyl am ne (150 pL, 1.7 mmol) and PEEIB2006/003668
resulting m xture was heated to 120 C in a seal ed
vessel for 48 hours. The reaction m xture was
concentrated in vacuo to gi vé*a brown gum The

To 4 %ﬁni Fld@l-vigltreo@iming M title | Rfpddiid fof &Pargtdh UNTI00 mg, 0.33 mmol) and 3-

ﬂuorg gyé"% n%%g@%'ﬂy gzggm%'ob 'irgBTgS'(i‘ﬁlLﬁwaQQdc)@dtﬂ%Aqggi oé@mon and the

angl n
soluisp WasIheies) o 840y CdmdB s 5 EedahiiAlaneto 5o tpArgoisst temperature
and Ronceme4y . in 'vidudldRol{tah) Oz pro@OChB3 viséoud oBBge dil. H hebgrude) product was

purlf%d Eyﬂe(sﬂr c%mﬁamonﬁto@%(?w’smw ge?’%lutméw?ﬂ?’Dél@! Meoh r(9)9d)1 ,ché’ngﬂag t097:3

. (3
by "é')"“e)P Vi %@H‘e °§Tp°f“ & ?'@Ef)”eﬁf °%%ﬂ%édlﬁ9@ (‘%3? % ??rt 7 337
H h[l\mﬁpem% CPEBpABAB (thh SR 7:30 4k ) BLASYIH, (). 7.92 i AloB.87 (1, m), 5.09
(1H, ) 50(1H brd) 446 (2H, d, 4.17 (2H, 1), 3.98 (2H, m), 2.92 (3H, s), 1.47 (9H, s) ppm.

ropylamno) pvrlmdln 4-yl | -azeti di n- 3-vl
MSFAPE[}SY %ﬁ% bamate FF N2 F~ N °'N NN H 111, To a

sol uti on of the title conpound of prepar ation 12 (30
Prepéijatio 24: semBulyl MaRZaRHI6({2-0Mino16 I)dini rimidin-4-

vnoh%h dro\ 9 BN B8 s R Bin BY LbRELYIRE | de (48 ny, 0.3 nmol )
owed Dby TEA ( 100 pL, Q, mm and the 20

resultl ng m xture was heateld unde crovvave
irradiation to 130 C4 a 9Ie¢ for 90 mn.
The reaction m xture s fconc at ed |n vacuo to give
a brown gum The residual gum purified by flash

To 4 &)Iu%mof‘ﬂ%rtgg%rﬁ&[n%o&%re@%{%o'nqg éé’&' hd) Sg;Mmol) 'V?Biﬁ%o (%%Q:L) was added

3,3-gipptvRtant oanyipee@eP Hilnd 7 o) én%tbwaﬂ'ﬁ@ m%"eawaglﬁ*ﬁ?tfdm 1%‘50 in a sealed
vess%&% 48 hobrs NIV feddionviixtureGl8 ODREEBYith waateb (47L) (ahd bitralted wijh ethyl acetate
rgj 11%3 ()%E‘mc g&ra@t)/vas &ried ?Mésbd ndRbncentrateft ifiAcifol Th& reSidlue vfbs @fsolved in

(0. %’nl)g?d (png\ed mlng alphﬁglo I%ch% cq\yg%) ;&% \7 &ulé:%torgtglf water (5:
95 dhiviigidigto B e by eiumsrrod8ining @ﬂ%.TBetby [volume) to yleld the title compound as a gum
(45 (né d32y.am no- 6- (cycl opropyl net hyl - am no) - pvri m di n- 4-yl

NGB Bt b, TE e ST RN o D b 48 s,

4.65c@ipo g (hg). B8R pait®EHLY) &1het tdeH.sMm- T7a(ﬂHttb2t391a%19(1H m), 1.88 -
1. ead(es Gh)i hex- £ 5 me pedoadi, @) 1286, 1.UB(1AgNEAET (9H,ts) gom.
gg% o pr epar ation 12 and cycl opropyl net hyl am ne,
% vield. ' H NVR (400MHz, CD3000DB): 3 5.51 (1 H,
rr), 5.08 (2H, br s), 4.87 (1 H br s), 4.79 (1 H s),
Predar@tpon(2BHertiButyl (1-{2-amino-6-[@.2-dimethvlpropvl)amino]pvrimidin-4-vl}azetidin-3-

ylimethyl-carbamate

NH,
L
N S\S

P

To a solution of the title compound of preparation 12 (40 mg, 0.13 mmol) in DMSO (150 pL) was added
isopropylamine (150 yL, 1.7 mmol) and the resulting mixture was heated to 120 °C in a sealed vessel for
48 hours. The reaction mixture was concentrated in vacuo to give a brown gum. The residual gum was
purified by flash column chromatography on silica gel eluting with DCM : MeOH : 0.880 ammonia (990 :
10 : 1 changing to 190 : 10 : 1 by volume) to yield the title compound as a gum (20 mg, 42%).
'H NMR (400MHz, CD;0D): 5 4.83 (1H, s), 4.13 (2H, t), 3.97 (2H, dd), 3.01 (2H, s), 2.93 (3H, s), 1.46
(9H, s), 0.94 (9H, s) ppm.
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3.87 (2H, dd), 3.08 (2H, t), 2.90 (3H, s), 1.43 (9H,

s), 1.02 (1 H m, 0.42 (2H, m, 0.19 (2H, M ppm 5
woOBogAPIT3 mz 349 [ MtH] + Preparation 29: tertP@UIB2006/003668

{1-f2-am no-6-(3

3-di met hyl - but yl am no) - pvrim i n-4-vll-azetidin-3-vl}

met hyl -carbamate Il NH2 N NRF'--O 10 The title
MS@@WM prepared by a nethod simlar to that
descrlbed for preparation 26, using the title
conpound of preparatl on 12 and

carg(a @VHz, CDCI3): 3 5.0 (1 H, brs) 467(1H s),
4.52 (2H, br s), 436(1 Hebr t), 4.16 (2H t), 3.96
(2H, m, 3.13 (2H m), JJ%N «(3H, $), 1.50 -1.45 (11 H,

m, 0.95 (9H, s) ppm
Preparation 30: tert-But¥y
(1-f2-am no-6-(3-fl uoro- benzyl ah1 no) pvrimdin-4-vil -
To azelutieh of tHd-tii¢ Sompverdy preparatvartai4® nid-R. 13 Mntol) i DSQ(150 IHL)/was added
isop mg?%ﬂ()l’&e (S1|90 Q;.}I?rtﬁ%c}i)'tahg {F\eg Wﬂur\é@és Re=60a34 856 BYin Qsealed vessel for

ar a

48 RGP\ P8 R T 5 FRBSHER™ (P US BHP PP S e eckel sum vas
purif@dfoly dashablema yhramatogeaphy pmgjlick ggl-afiitied WinQCNbt MePhkb : 8880 ammonia (990 :

éE’Cb mz 379 [ MrH] +

. 10:H€ i'n@fb 196! Ment vblﬂne)%d/th@drtﬂ compduMMR o b0 {gblzng, 50%).

b o 4 .44 e e 1 B9 Vg

395§?H dq), 802 (12HN), BH2 SH, s)41.46UOK, 15) H19 éH, d)npfill (2H, br d),
MS PEB (2447 idH)* 3. 96 (2H, dd), 2.90 (3H, s), 1.45 25

(9H, s) ppm Ms (ESI) nlz 403 [ M+H + Preparati on 31:
. tert Butyl . . Lo

met&ﬂ@hrm ate3- vI ?- et hyI car barmte V\D 2007/ 072163
PCT/ | B2006/ 003668 37 +-~ZwN -N 11 H 1 X The title

conmpound was prepar edp%aq)met hod simlar to that
descri bed for preparati

vHsieg the title 5
conpound of preparation 12 anM&t hoxy benzyl am ne,
in 17%vyield. 'H NVR (400MHz, cdsoéfo ): 8 7.20 (1 H,

To %iolutlg ?ﬁhe t%_ﬁ%g&%’&' of E%pad%blz 32 3# nlx_é ge? @él)sn %@bl-q %ZOWML)W/as added

33.3 nﬂucﬁomyle@qe h)ﬂ'ochlg %648( gy 0. Srﬁlmolé‘ol EPS()'IOD fL thmol) and the
resultBblmi@)re wids Hbhted under microwave irradiation to 130 °C in a sealed vessel for 90 min. The
reaction mixture was concentrated in vacto to give a brown gum. The residual gum was purified by flash
column chromatography eluting with DCM : MeOH : 880 ammonia (99 : 1 : 0.1 changing to 95: 5 : 0.5, by
volume) to yield the title compound as a gum (15 mg, 38%).

H NMR (400MHz, CD3COCD3): 8 5.71 (1H, brt), 5.13 (2H, br s), 4.87 (1H, br s), 4.84 (1H, s), 4.04 (2H,
t), 3.88 (2H, dd), 3.54 (2H, q), 2.91 (3H, s), 2.52 (2H, m), 1.44 (9H, s) ppm.

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

Preparation 28: ferf-Butyl {1-[2-amino-6-{cyclopropylmethyl-amino)-pyrimidin-4-yll-azetidin-3-y!}-
methyl-carbamate

NH,

A
5 S
# D\T/ko
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(9H, s) ppm 10 Preparation 32: tent-Butyl
(1-r2-am no-6-(cycl obutyl net hyl -am no) - pyri m di n-4-vl |
w0 awenidsn- 3-vl } - nethvl -carbamate N'\N | N | PCTMB20@/@3668
solution of the title conpound of preparation 1 (30
ng, 0.10 nmol) in DMSO (150 g ) was added 15
cycl obut yl net hyl am ne hydr og chloride (127 nyg, |
The M@éoﬁpfnﬂd'v@%ﬂp&?&d iyl REAndd sBiier tp that desdrbedfaDprepaaatidn 28, lnsing the title
com%&ﬁwye{dr%bgram l'é[‘rngc;}%ﬁr%ﬂ}gﬁért gm¥ng n]rZQ% 9eIHn a seal ed

ess hour’s acti on m Xt ure was
'H m@&!ﬂﬂzaé&dzdcm)vmmm Gn)05. 08214, b 87TAR, br €5 k.deiaH, §uI03 (2H, 1),

o8 s bb 'y Rep PN+ SR, BT 38 O B .
MS APER A48t 190 © 10: 1 by volume) to yield the
title conpound as a gum (12 ng, 33%. 20 'H NWR

Pre a‘}%% teg:& amuﬁ)é 35\12dn(1élth bu am||50 rn(n%lm-4

methyj;qarb te325(2H t), 291(3H s), 256(1H ny
2.05 - 1.97 (H m, 189-180(2H m, 1.77 - 1.69
(2H, m, 1.44 (9H, s) ppm (ESI) mz 363 [ MrH] + 25

Preparation 33: tert-But |

(1-12- ami no- 6- (cycl opgﬁl)< M@\ i no) - pyri m di n-4- vl

| -azetidin-3-vl}- methyl-carbamatfe Yy N N'~N N) N~N

The title conpound was prepared by a nethod simlar to

that described for preparation 26, usi ngg the title
Theditingeowpihd was priepgrest kytai rerthod 3imilgTde @?@Pﬁfﬁ'@ﬁ’t Y IPFRBERYAN 2R Usieg the title
conpyEhd @R EpafdlibrioTa e 3,3idimetiyutyh-ebdline, 30584 iR (400MHz, -

CD30D): 5 4.79 (1 H s), 4.15 (2H, t), 4.00 (2H, dd)
"H VIR G0QMH, CBIFL): 25.9@H( Bi), 4@7 (1H25) 1452 (M, byHs), #p6 (11l bRD 4.16 (2H, 1), 3.96
(2Hln)7§1égh|,mm 82 BHBS, +.5b--5345((Me, mio.951oH16) goH, s), 1.30 -
MSM Q[M}H pm WO 2007/072163 PCT/1B2006/ 003668 38

R&’éli z] 377 [M+H] + Preparations 34 to 42 The

fol | ow ng conpounds of the gener al for nul a shovvn beI ow

-azZdidin-3-yh-

melfhﬂrcamaﬁ'ﬂér atl on 1 usi ng the appropri ate am ne and
-am no-4, 6-di chl oropyri m di ne. Reactions were

nDnltored by TLC analysis. NNH2 N "N | C \ NRR
No. NRR Name LRMS niz 34 4ert-Butyl 4-(2-anino-6-
328 ~O~-N chl oropyri ri_di WJ\)N 1, 4 di azepane- 1-
H
Sy

The title compound was prepared by a method similar to that described for preparation 26, using the title
compound of preparation 12 and 3-fluorobenzylamine using 1,2-diethoxy-ethane as reaction solvent, in
53% vyield.

'H NMR (400MHz, CDCla): 6 7.28 (1H, m), 7.08 (1H, d), 7.01(1H, br d), 6.95 (1H, br t), 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, t), 3.96 (2H, dd), 2.90 (3H, s), 1.45
(SH, s) ppm.

MS (ESI) m/z 403 [M+H]"

Preparation _31: tert-Butyl {1-[2-amino-6-{3-methoxy-benzylamino)-pyrimidin-4-yl]-azetidin-3-yl}-

methyl-carbamate
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O carboxylate 35 6-Chloro-N4-(2- 199 N

met hyl cycl opr opyl ) pyri m di ne- 2, 4- di am ne 36
wa2@nbmes 6- (4- met hyl -1, 4-di azepan- 1- 242 ~N\P€ET/1B2006/003668

yl)pyrimdin-2-amne 37 N 6-Chloro-N - 254

(cyclopropylnethyl)pyriniding 2,4- diamne 38

tert-Butyl (3aR+, 7aS*)-5-(2- ﬁ1no 6- 354 N

chl oropyri m di n-4-yl ) oct ahydyo- 1H

pyrrol o[ 3, 2-c] pyri di pe- 1- cgggﬁxylate 39 4z N

-Bicycl o[ 1. 1. 1] pent - <

chl oropyri m di ne- 2, J?Eig;?ne ig\m%k? tert-Butyl

[1-(2-am no-6- 328 N 'k O

chl oropyrimdin-4-yl)piperidin-4 yl]carbamate 41 N o

tert-Butyl [1- (2 am no-6- 328 N p~

chl oropyri m di n-4-yi) - 3- nethylazetidin ] i .
The §tlg/gomppyridyyag aliepaiprhiyea mefipodpgimilar to that described for preparation 28, using the title
comflounll biOdrépafiti¢rimanh g eHempyyFientyainind; in 284 yield.

'H W{i’%ﬁ?@ﬂz”% g)yé »Ef!gH, ,‘%‘9@ 7y dg@r&mgq) %@Rﬁi %H)' 985 Aﬁ brt), 5.12
(2H 20 97P- @07216(3(2 CW 1* £560ey % b, 386 &, NG T\NQ’!Z\ ‘“éc?l 519t(?"6 §) 144

(OH.Gf pgtn.ammi no- 4, 6-di chl oropyri m di ne (400ng, 2. 44mol)
and t- butylan1ne (2.6nl, 25.0mol) in NW (Inm) was
50 ]

__Juhtiﬁmﬁl.acetate (10n1) the organi ¢ phase separat ed,
dried and reduced in vacuo. 5 Purification by flash
col utm chr omat ogr aphy on silica gel eluting with ethyl
acetate: pentane (30:70 chamging tjo 80: 20 by vol une)
to yield the title conpo a ol ourless solid
(494ng, 100% . 'H NWR OMHz, 3): 8 5.80 (1H, s),
4.78 (2H, bs), 1.42 (9H, s) ppm M5 (ESI) nmlz 201
[ MMH + 10 Preparation 44:

To B8R BtQhé\ﬁtre(clamB&mw &Mﬁkéﬂ&{ Ol YF b i) HEDASE (H0qI) Was added
cycle%%hy’lg@ rfrmori)%en cl?londm (9%9 éngt !is m%o@ E)'Ilc%eg BY E)IP@ACE '3@@11 1.76 mmol) and

pens
the resulting mixture was heated to 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 (990 : 10 : 1 changing to 190 : 10 : 1 by volume) to
yield the title compound as a gum (12 mg, 33%).

"H NMR (400MHz, CDsCOCD3): 5 5.52 (1H, m), 5.13 (2H, br s), 4.87 (1H, br s), 4.79 (1H, s), 4.05 (2H, 1),
3.86 (2H, dd), 3.25 (2H, 1), 2.91 (3H, s), 2.56 (1H, m), 2.05 - 1.97 (H, m), 1.89 - 1.80 (2H, m), 1.77 - 1.69
(2H, m), 1.44 (9H, s) ppm.

MS (ESI) m/z 363 [M+H]"

Preparation 33: tert-Butyl {1-[2-amino-6-(cyclopentylmethyl-amino)-pyrimidin-4-yl]-azetidin-3-yl}-
methyl-carbamate
N
o *w
l

The title compound was prepared by a method similar to that described for preparation 26, using the title
compound of preparation 12 and cyclopentylmethylamine hydrogen chloride, in 16% yield.

'H NMR (400MHz,'CD30D): 54.79 (1H, s), 4.15 (2H, 1), 4.00 (2H, dd), 3.10 (2H, d), 2.83 (3H, é), 2.14
(1H, m), 1.83 -1.75 (2H, m), 1.69 - 1.53 (4H, m}, 1.46 (9H, s), 1.30 - 1.22 (2H, m) ppm.




nmet hyl cycl opr opyl am ne hydrochl oride (1.0g, 9.3mmol)

and sodi um net hoxi de (502ng, 9.30mmvl) in NW (3nl).
wab@7oeaed ti ng m xture was heated at 90C for 1BCTIRI2065/003668

and then cooled to roomtenperature. 15 The reaction

m xture was diluted wth vvatgé (20m) and the

resulting precipitate filter of f, washed with
ms fArich) et s7ngie)” (20m ) and dried in vacuo to give the

title conpound asa col ourless solid (280ng, 15%. 'H

NVR (400MHz, CDCI3): 5 6.71 (1 H, s), 1.37 (3H, s),
Prepprafiong 349 42204 nj, 0.72-0.65 (2H, m ppm M (ESI)
The mdliawid@&n{oMirid} of tRdgdRemamataisbewni®low vBesargrared by a method similar to that
desbriBE rosprbfdribh 1 RIth ¥ GREBRRI| sl AAQ LRHiHODS, 8- dléHRPopl rirfigifid) Reactions

xvlate o_ o~ Q.sol ution of tert-Butyl

wer BeAOd PY ThG HEMS- yI car bamat e (10.0g, 53.7mmol) in DCM
(40m ) was treated with TEA"{14.9nml, 107mmmol) and
cooled to OC. Benzyl chior simate (7.6ml, 53.7nmmol)
was added dropwi se and th&rksulting suspension was
al l owed to warm graduallﬁi| to rSIB'Fntermerature over a
peri pdNef I8 25NR®Irs. The reacti oMama xt ure was | LRMS
diluted with water (100mi) and the organic phasg miz

separated. | The AQIleous—Wextracbed W
furt ¥ DOWN(2,x FOnMTY . afd THe™ SHI%HEd or gani c

extracts dfi ¢d Y8odi gim |shieehwimidn-4ayid! £apeeateriatied in
vacup to g|ve a pale yel|lawosnld d (14. 69, 85% '|H NVR

( 400M-z,—CPGH-3) 87391220 {BH g — 533 2H—5)s
4.58| 11 H, ry>\.19 (1 HER YR (1 0 m. 3/48° (1
H m, 3.26/41 H m, 2.|retyleyvogpropylpyrimigiee-24- 1 |ny

1. 44 (9H, §) ppm 30 MG [(@Sine nz 321 [ MrH] +
Pr ep“%sa“ O 46 Benzyt 7 Chicro-6-(4-methyl-1,4-diazepan-1- | 242
(3Rt 3-f(tertfbutoxvcar bonvl ) am nol pvrrol i di ne- |- car bo

xvl ate C 0p Asollition of VPHE W Hdfat e of preparatiopn
45 (l4.69, 145 6mmol) in THE (85m ) was cooled tg 0C
and {35 tre with pot|dfsSHWiNtert - but oxi de (4.|38§,
59. 2{ ol ) he react i on (wabpbeintetitybpwimidinef2dr 30
m nutes prior WO 2007/ 072d6mnePCT/ | B2006/ 003668 (40 to
the agditibn of methyl ilodide (4 26mt 59 dmmeiy-and
thenggtrl owemr m gr aja‘ﬁ'EFWﬁa& 1850 CEETSET at| 6.
The teacti pngixUr ¢ was| peroPyimidmewoseiieci-et Ny
acet jate (200m ) $Waterpy(r&lQ@,mbk)yrid-iFhe-caﬂﬂkaS phase
was separated a extracted with further ethyl acetatg
( 100 g—TFhe—conrbined—organt: re—wasihgd

W th g%t ur at aqueous sjpdi U ool d??‘ed

&hi'oFrde *(1oond ) |
(magnesi um/ sul phat e) and| SorEyinide-3H9958%0 to gi ve ah
or alnggo ol '] e;::ggmol vvasdrzeﬁautm'o(z%otm THE (82nﬁ1328 ]
cool ed to Q¢ and t[feate e iRt @r t - but oxi
(3.00g, 40]enmOrY: Mgr e%’lé‘k%‘;?‘*%?wfdé%‘*ﬂa"éﬁ stirl for
30 minutes|prior to the | 4RI of nethyl i odilde

(3. 1 41, {pmol )@ and t hetart-Bltyldiweanting-6rar m gr adujgd2By

et

1%

to rgom tefp hel chiPaGrinki @R 4H- %It Gla¥éasin-

partiti oned between ethy ef.ate Om ) and wat er
(100m ). The aqueous phas%%“v?g@c%rté{%a?eat ed and

extrad®ed Wiy t her e hfhlorgédhexalydOROBIPITR: Thie254
conbijned orndaniy_@xtract sajpess-FH)Washedinvi-driine
sat unat ed aqu&ous sodi um chloride (100m ), dried
(magnesi um sul phate) and reduced in vacuo to give the

PrdphiatiGn £° NRAHABRE-e2R I AdRIRLA4-didRindd, 100% . 'H NMR
, : - 35- 7 5H m, 5,11 (2H s),
4.70 (1 H m, 3.58 (2H, m, 3.34 (1 H m, 3.29 (1
H m, 2.74 (3H, s), 1.98 (2H, m, 1.43 (9H, s) ppm
M5 (ESI) mz 335 [MtH + 15




10

15

20

25

30

35

Preparation 47 : tert-Butyl

met hvl r (3R) -pyrrolidin-3-yllcarbamate 0 HNO...,~N/
wo@elhmisdn of the carbamate of preparation 46PCT/BEB26&103668

46. 6mmol ) in ethanol (150m ) was hydrogenated in the

presence of 5%d/C (1g) at 5Qpsi at roomtenperature

for a period of 18 hours. Further Pd/C 20 (500ny) was

added and the resulting m xtuye hydrogenated under the

same conditions for a furt ﬁg hours. The cat al yst

was filtered off and the e concentrated in

s b i A 05500 g LR NESHER, 2

NMR hl@l)tqusm@atgq) mp@mn@ya\@satéw ge{presOy'@pthTm 1ea<(t|gn gb¢jre was partitioned
betw@dWivater (FoniWMRd ethRQddtite (1@%}&&) orgaicphaed sépbrakdd, dried arﬁi rBdiuced in vacuo.

Puné%@g W %as% f§|§(nﬁ. ]tiﬂrlalmit'g%rgph% '_fll(cg' gH il[ﬂ}ug \%ﬂlj § tégen?ne (30:70

, char(gg-lplto go)zow H?Iu forgmnc[ %ﬂﬁ—‘ﬂolpurﬁ)%%ﬁ’ﬂj? @9/1mg, 100%).

"H NNiR( @0 BAH mlbﬂdgag(ymH)ﬁr) BQWM Iéﬂ)odzgmpelr@m n- | -%/I ) ﬁyrl mi
solution of the
MS{ESﬂmAe}z%.‘g] ound (110 ng, 0.52 mml) of preparation 6 in
NI\/P(2 rTL) vvastreated W|th DIPEA(135 pL, 0.78 nmol )
2 pth ' i &% mmol ) and
heat ed to 150 C for 18 hoursyin a seal ed vessel. The
reacti on m xture was cool Swanbi ent t enperature and
partitioned between ethy te (20 m-) and water

2- an(n?oo4 @E):hl%'g&ﬁmﬂirnga%é‘&mgr a@ﬁhﬁﬁl&m@\%emea?g @f tQ saspensmn of 1-
met'(V%%‘lBE)PV'a'HHe é‘bﬂﬁ%l‘?ﬂ%@é’a P-Amelt gt SC’F'HE‘ w ‘i”?fﬁe( g, 9-30mmol) in
NMB (3mi))f The desoling3bixtfileash heatdduatrA0°Cliord rhbwgarapien cosledstb kdogatemperature.
The ggdcndﬁl ritlirE Gra¥vtsifub o itV wateMR B andlind BQuitHETRRIpRatd RAfdred ok Owashed with

el AR it rz%a“f’/twﬁ@%ﬁ%aw%%@ Dby i lbg, 1%

'H NWAR 40 GNERCls) GIBTY H. sb 137 851, §)10.83-0.29 (2H3M5673-2.64{2HgW), pom.

ms &Sk Ay 3.23 (2H m), 2.47 (4H, m, 2.30 (3H,
s), 1.49 (2H, m, 0.95 (9H, s) ppm M (APCI) mz 278
[ MtH] + .Exa Ies Ztg 5 5 The IfoIIovvl ng corrpounds wer e

exan‘pl e | u3| ng the appropriat® _sta t| ng rraterl aI
N*N  HN NR2R3 No. Prem me Yield LRVS
No. of mz Starting neteria 2 3 No

A sdiutiblf 3iSprt-But(I BSyRFObiaGIyBa byt Qb.logilafiﬂmﬂﬁ%rmw (40ml) was treated with
TEA Y behi; N7barhorp 2l EBEMG B BLh PATok AR (7.6mi, 53.7mmol) was added dropwise
and the resulting suspension was allowed to warm gradually to room temperature over a period of 18
hours. The reaction mixture was diluted with water (100mi) and the organic phase separated. The
aqueous phase was extracted with further DCM (2 x 50ml) and the combined organic extracts dried
(sodium sulphate) and concentrated in vacuo to give a pale yellow solid (14.6g, 85%) .

'H NMR (400MHz, CDCl3): § 7.39-7.29 (5H, m), 5.13 (2H, s), 4.58 (1H, m), 4.19 (1H, m), 3.66 (1H, m),
3.49 (1H, m), 3.25 (1H, m), 2.14 (1H, m), 1.82 (1H, m), 1.44 (9H, s) ppm.

MS (ESI) m/z 321 [M+H]"

Preparation 46 : Benzyl (3R)-3-[(tert-butoxycarbonyllaminojpyrrolidine-1-carboxylate

A solution of the carbamate of preparation 45 (14.6g, 45.6mmol) in THF (85ml) was cooled to 0°C and
treated with potassium terf-butoxide (4.38g, 59.27mmol). The reaction was left to stir for 30 minutes prior
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N-Me 4-amine Me 3 4 N/ N (3,3-Dinmethyl butyl)-6- 24%
304 ~LMe [(3aR*, 6aS*)-5-

woretohprtiexahydr opyrrol o[ 3, 4-c] pyrrol - 2(1 PCT/IB2006/003668
H -yl ]pyrimdin-4-anmine 4 5 NN
6-[ 3- (Di net hyl am no) azetidin-1-yl]-N 41% 278 N, M
(3, 3-di net hyl butyl ) pyri m di n*d-anine M 5 7 N~

to the baitidn [BF MR lolitd y4.26nf - §o(3mmof} Dnd Then3 50w 8D to NarmMVBradually to room
%?%ulﬂg Thgre%ct%h é\?/é(sc a&xaﬁa bat]rvgﬁpetthy?acetate (200ml) and water (100ml). The

aquiqup ghase maﬁéqmwesmngx r—')dram?? {@s&mf&y j g iaceiptn (07D ThgicerpigRd organic
extraves- WerdwalhaedithesatdidtedHyoeous sddiuN chBride (100nd)pHned i(mapnesiuny kudphate) and
redtﬁ@&rﬁ%bﬂgto@ivef&ﬁ Bl éaJll' il oﬁfgaér&d%gbl\ﬂd |n6I'H1: (B3R, $odlel td4°Ohand treated

wnth(plptggs(l teadb{ﬁﬁ’v‘g%_l %“4 %}L h’lol(\gal%)e( re ctlo A‘je% r%g (s:tgrf%%g %es prior to the
addifigy) of et dnnlise (3m! ethfomicl ﬁ'i‘d ff‘%‘rﬁ'iﬂ’(eé' tq warg gipdually (G FaYM femppygture. The
readi@aihR@ret viaspafilidnsd b&awesd diglucstate {bm@mi)ead ailen(100mL Theagasus phase

was s%?érgtgd Er% Q@étgcp&nth Lgﬁ&j %{hg\tééétgtef(’l ({(}ﬂnﬁr ﬁ% MmEJP Brganic extracts were

concentrate

wasb%ﬁ Wiy setraiRcy uequy spiunseeripls (100w, firied, ﬁmﬁgﬁ??@i"h%@’ pigkprd reduced in
vacigdorpioeihel gtlewpmpouh &Hnaomhge bl 1H3s 1®%Qonpounds with 1N
H Wﬁ‘&@g@;&c%&g? 7 3¥\Q 2208y /n97%1$g(t§l;l Z?E{jﬁo?ﬁﬁ)&gé ﬁg@gﬁSm) 424 (1H, m),
329p‘u'? "%;l i @Y a?§%2ﬁ'h\/\$ ﬁﬁ%ggﬂf)cﬂ%t ography on silica gel
MS @Shitni/n3psub " DCM MeOH : 0.880 anmpnia (1 : 0: O

changlng to 80 : 20 : 1, by volune) to yield the

| 0 PRAMR IRRWE Atéd(12g 759 .
: ), 5.4 (1 H s),
41(1H m, 32(2Hn) j})%ﬁ( H m, 3.0 (1 H m,

9 (1L H m, 2.7 (1 HY 1(1H m, 17(1,
{

Tl TiiproeARD e P Ao 0 Syl it g B fenate
the BreBbnee toh 1B (194t 5015 3Rpomytemsratal for 3 Baripd gt I rhelrn &udher PA/C
(500nRy) U@ BadRE andMe rebitidYy itiude hydroddndiBy Urder the kdree enBR fdl a further 26
houyga‘?hepﬁagglgr\n%g fi Pe\/edaotﬁsanﬂhe %Fra@%&&ggra eg d‘F J&?\S ggr’ﬁ’ ‘C\Jtlorl? Byﬁchfrcs?ﬁatography

(DcyllMe H40. q@%nyncgadmo RN W'T%@Cﬁgﬁ?1 b@gglg@ja) gage 'f;hegltlf fonppounds as a
palesyellovoil4s. 655, 82%)s) . 4. 1 (1 H m, 3.2 (2Hm, 3.1 (1 H,
'H l@lR oﬂqﬁ }fo?if) 456 (%4, ) 3106'!’_|Hr91n§ 287 ?11—1( ﬂqé'd ,79MH, nd; i?&l(\}éH s), 2.54

(1H(% 5)(1higmy, 127@4”[1 ,mrﬂ_ﬁ@ (oH, s)p s) ppm

MS (ESIy m/z 201 [M+H]

Example 1: N-(3,3-Dimethylbutyl)-8-(4-methylpiperazin-1-yhpyrimidin-4-amine

NN

ey

A solution of the title compound (110 mg, 0.52 mmol) of preparation 6 in NMP (2 mL) was treated with
DIPEA (135 ulL, 0.78 mmol) and 3,3-dimethylbutan-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 ethy! acetate (20 mL) and water (20 mL). The organic fraction was washed with saturated
aqueous sodium chloride (20 mL) dried (MgSQ,) and concentrated in vacuo. The residue was purified by
flash column chromatography on silica gel eluting with DCM : MeOH : 0.880 ammonia (90 : 10 : 1 by
volume) to vield the title compound as a gum (57mg, 40%).
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15

15 Exanple 8: N (3

3-Di net hyl butyl)-M 1(3R) - 1-net hyl pyrrolidin-3-vllpvrim
WO ione7A6H- di amine HN H N N A suspensi on of PEEIB2006/003668

conmpound of exanple 7 (38 ng, 0.144 mmol) in THE (1.5

mL) contai ni ng aqueous fornaldehyde (11 pL, O.144

mol, 37%in water) and acet i*¢ acid (8.3 pL, 0.144

iy mhbmms cbgcﬁjtzeﬂgwmhs) 205e504i HB A HAGHT N2YRAY @Y eem), 2.30

and stirred at anbient tenperature
(3H§Sb|j 4%""1{“?1 9‘?‘#1%] .)r 83ction mixture was applied directly
MS (ARCBaX 378V el uti ng non- basi c conmpounds wi th MeOH

and the basic conmpounds with IN ammonia in MeOH The
Exatpales @ taishi ngs were concentrated in vacuo and

Theg‘ftﬁﬁ‘{"f‘%‘go%\ﬂg%ﬁjs ﬂ%%lhpre%%%w ?rt?{k@ggﬁnﬂg‘ 991htyde§%b§& 8|' %619@1 using the

appreprigtrcpitaninotmstenid. © 10 : 1, by volune) further
purification on reverse phageysilica eluting with
water 25 acetonitrile (1 : 1 _ghanging to 19:1 by
vol une) gave the title c oundNBgaV\hite solid (14
ng, 35%. 'H NWR (400MHz,CD30D): 5 7.9 (1 H s), 5.4

1H s), 42 (1H m, (2H ' m, 2.9 (LH m, 2.8
(H_ 26 (2H— 2 4 (AH e

No. | Breparaion | N ('%H, s) PHME NS (APC) iz 278 | KE I m576
Morgf 30 Exanple 9: iz

\Ié;t;ﬂ-@gcl opr opyl net hy )-6- F(3R) - 3-(net hyl am ho) pyrrolifd
Eh]aferl 2 pyrim di ne-2 di arri ne WD 2007/072163
| 00

O ’-H—'ﬂr—|

5/ 003668 . 4 ' N_NH_A_sol uti rergf ;ﬁe
témpound qu\:—%epar at %W’Si‘ﬁ 0?‘T2W'ﬁﬁ'”°>@/"§§"%m?9’°i R

2 m) was cat ed W t-yil-N-BDiREActtBlyDpyrimidind . 1 nmoll ) and
- cycl opr ppyl metey| ami.gand 99 pL, 1.15 nmol) | and |heat ed
0o 150 C in #e seal ed vessel for 18 hours. The

gactTom T X{Ur e —was NJ(Ss«IDuﬁi‘éth‘]Nb&tﬂ Ty acergg [(HY
L) and washe th wa;%(?* X 50 mL) and|sat ur at ed
\queous sodia er [(53 )nq_ dried (MgSD4) and
oncentrajed in vac Jmett\yﬂﬂegiifv@romweb@ﬁrﬂmr@'n1 er medi at e
ert - but yl oxycar bony| 2(myotigimRih-4ammound. Thi s cfrude
aterial was dissolyved in DCM (2 ni), treated with

W

a
~ = o~ ™ O™ ™ o~

i f | uor oag‘_el)c aci d| ¢-B-(Aimethdiadingetstidied-yaiN- adtHh ed78

enper at uf rws N @fﬁ@ﬁamﬂu@bbyhmm 4tdﬂﬁ1er e¢actijon
m Xt ure s cohcentrated in vacuo. The residue was

gurified di r¥8tly by| SCX resin, eluting non-basjc

5 ddn’po_und_s W MeOH aNdg3.3-Rimelhaibiuty)-@HrEHRHdS | Wt h) Z20N
dgmmoni a i n (107 MeCH. Tn,gthp@@cﬁazm@ab[gga]h@@rze

doncent r aff ed™1 NMgacup ‘f pur fied by flash|col ufm

dhr onat ography on  siV'PEE" 'éﬁa'@\nutl ng with I M OH

: 0.880 ammonia (1 : 0 : 0 changing to 170: 30: 3 by
Exavipl 3B ®ivétRY1Butyli- )-birevlifin iame-a.eviiniige f oam

(16 ngy, 17%. 'HNI\/R(4OOI\/Hz, OD): 54.89 (1 H s),

3.63 (1 H m, 3.55 (1 H m, (1H m, 3.39 (1

H m, 3.23 (1 H m, 305( 242(3H s),

2.21 (1 H m, 1.88 (1 H, rr)/(Q.OG(lH m, 0.52 (2H,
q); 0.23 (2H, q) 15 ppr/ MS(APCI) mz 248 [ MH] +

Al ternative method for exanp*l e o
A sbitkioh EMEd SR @W'oﬂm&velnbn £0-(2.15 g, 6.1 mmol) in EtOH (40 mL) and MeOH (20 mL) was

‘ coo&ﬁ %9 ?%{ln% edélv no agﬁp:{&lirlm%en (210% 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 filtrate concentrated in vacuo. The residue was purified directly by SCX
resin, eluting non-basic compounds with MeOH and the basic compounds with 1N ammonia in MeOH.
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~NH, N \ N I IrH/ NQ NH 20 A suspension of the

conpound of preparation 15 (1.8g, 5.5mmol) in
weyeromepyl met hanam ne (5.4m, 62.3nmmol ) andPdEEB2006/003668

(1.53m, 11 nmmol) was heated in a seal ed pressure

vessel at 120C for 24 hours. The excess am ne was

removed in vacuo and the resf#lue partitioned between

The WaiBlashit@ONdrd catBshtrBedVin UadddQid hurifidd By Mghl@Qutsn EéReogrddBy on silica

ar at and_.ex t 'h%orhr 640 :
oo SEREIAL G NG AEFLTHLNA o LD K G ORT) hurls v
title eppoing oe 8 WARROWEY 85@ (TeAE: ébdor i de (100m ) and the
H NV (MEOMHz €DIDDS G 7.9 AHVABIOIHRY4. T (161ah), 8 (I mf, I3a(hH, m), 3.0 (1H, m),

‘ I r n . siji e [ with DCM :
20 (R4 ANR SRLARYY (0. 14,68, GFLp R cRA, T oo X5
Accyate magsy foynsd 25181 g iviss 261983t he i nt er medi at e
tert- butyl oxycarbonyl - protected conpound (1.55g,
s N- ) hidide-db-ddhined. 71 (1

) ., 3. , , 3.3 H, , 3.07 (2H, d), 2.80
30 (3H, s), 2.13 (2H, n), 1.46 H s), 1.05 (1 H
0.52 (2H, m, 0.23 (2H m ppp M5 (APCI) 'z 363
[ MkH + A sol ution of the intefdnedi ate

tert-butyloxycarbonyl-pm@%ﬁiléﬂ conpound (6. 18g,
16. 6nmol ) in nethanol (1 ) "was treated with 4M HCl

The ‘mﬂ;l cl:méétﬂi:i %@&e&% a RS IRl tARE dbddRbek &3 BkdnipRE, using the title

solutjon was left fo gtlr at roomtenperature
compRUpd P REFPRIEEESE r 0 6 ¥f%addi ti on of the HCOl) for 18
'H NMRUE80MHRN D) Ve (Tas), F-e(fblveds. 1 (HW). 2¢021 a17.23163H, m), 3.0 (1H, m),
2.9 (1) BZOROHIOIGAB m) 4l MAGHO1.8 8, hf)€.on@s srbph.
Msﬁﬁj %tiggﬁ f e?mee% O.%Sgwawngﬁiah(56n1)ﬁgnd DCM

Slﬂﬁ. e ‘aqueous phase was separated and

extracted with further DCM (200nl). The conbi ned
ExafMb @35 N¢3, B-Dini Aol iSityNen §(3H)-1-methyl id k- iding e

sol vent renoved in vacuo to Z;x? a pale yellow oil

(4.00g, 92% . 5 Exanple 9a
N4- ( Cycl opropyl net hyl ) - 6- F( 3R) - 3- ( met-hvl am no) pyrrolid
in-1-yll pyrimdine-2.4- diapitne L-tartrate NNH, N

K NOOHJI~/ Ihlly- OH w&HN' v -NHOvV OH O NH A
solution of the conmpound exanple 9 (10. 14q,

38. 65mmol ) in nethanol (3 ) was treated with a

BB B o BB PP L Lm0 EATB b s

formajdehyde é 144 0 HPRAraI e iapaien apdecetivrdd @d b Widnpqevas treated with
sodiiStidcétbxygorstioldiiad (87 int.er.&7d noddl) aad dtinad iacabient teaperetureFboret 0 min.  The

rea® ik VPRadhdRR HEdly ith) SERGedH, BhifgMok- BhdtBonfdburd@ivlith MEOH and the
wat er é%%n%%‘@nd t hén gggga ol was a%ded unt i | A ted in vacuo and

vasi5 SPRRIBIR " GREOUBRANG " TOUARE "I Yo sprepiigred i

purifiagid Brbicolimmelsoredtdanapbyion wice grd Flutine adiy REMy Me@H\: 888 ammonia (1:0:0

chahdigoRI At Uee: aNng olimhep Rkthal dutifichidh e raiebedihagsilica ekfifg) @ith water :

aceroﬁll{rile5(9:co I:h%%gir?’g tg‘fw:sﬁ tﬁl%u%%eﬁveathé ﬂl‘é%gnﬁognoegsl'g \A/Hitp E&‘E%ﬂﬁg, 35%).

'H NMR (400MHz, CD:0D): 8 7.9 (1H, s), 5.4 1H, s), 4.2 (1H, m), 3.2 (2H, m), 2.9 (1H, m), 2.8 (1H, m),

2.5 (2H, m), 2.4 (4H, m), 1.7 (1H, m), 1.5 (2H, m) 1.1 (8H, s) ppm.

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

Example 9: N*-(Cyclopropylmethyl)-6-[(3R)-3-(methylamino)pyrrolidin-1-yl]pyrimidine-2.4-diamine
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roomtenperature in air for a further 2 days to give

the title conpounds as a colourless solid (14.15g, 15
wW@20dy/07HeANVR (400MHz, CD3OD): 5 6.41 (1 H, br BOT/IER0I6N03668

(2H, br s), 4.81 (1 H s), 3.92 (2H, s), 3.58 (2H, m,

3.40 (1 H m, 3.32 (2H, M, 3.03 (2H, nm), 2.48 (3H,

s), 2218 (1 H n), 1.95 (1 H*®n), 0.96 (1 H n), 0.39

(2H m, 0.12 (21-1, m ppm¥M5 (APCI) nlz 263 [ M+H] +

20 Exanples 10 to 12 The fok i.ng conmpounds were

prepared by a nethod si hat descri bed for

exanple 9 using the title conpognd of preparation 15

and the appropriate anmine starti A material. NNH,
A Bl i o Y D9y E%P'mgog%@mm% T PLE ot i
DIPEA (1”1 yl|_ Pﬁlwmgﬁ Qﬂdﬁé;ygomqulrngwwﬂgne Hjy 1.15 mmol) and heated to 150 °C in a
sealed Vsl O nBhdel Thoyttbn Gixfu(e3fs dBseBMboediyiGcetate (50 mL) and washed with

watér'(?& By ln@%% Cé)aﬂyarierdq Ltk D sdarun dnRRydd @b LN @ricks ﬁﬂﬁggb?}%@ Sonléi’f\trated in
vac%t? giv, P]eﬁyrg\g mteap%i% e?%ﬁbﬂ)ﬁ%aﬂénwo%ﬁ%g}” 2 IT”IS crude matena| was

dissPIGEHY Quqzsm@x:) BEBS! Wit iflu@sasatslacd (2@Lxayd itsrevﬁéamhm tsopergture for 3
h afeP WREHHIELS theRdatioR MeRaE Giﬁs Eficshtrared Madcusi Thd rasi ddé@va% Iparfied directly by

SC)Ej %§1 eItRIP? ngrp ﬁa@% %‘B(% ds with ﬁéé\!ﬂ aﬁc{'ﬁ"le bgﬁypﬂéb@ lth 2 N ammonia in
ropriate am ne

P Pac WVaRgs WS NPT Eted b KIRERd ARTTEROET asmaﬂwv%m"zfmgfaphy on

smcm’gél elufing with DCM : MeOH : 0.880 ammonia (1 : 0 : 0 changing to 170 : 30 : 3, by volume) to yield

the Ne%&rhﬁ’duncﬁaééﬁﬁ)efd%mQ%&Mf‘ﬁ)m no) pyrrolidin-1-yl]pyrimd
ol R E S G SR MBS Bl BT L 3581 m. 29
(1H26)03.05 (ZHovix, RAR (ith s} 2. atr{thiem), 1.88 (1H, m), 1.06 (1H, m), 0.52 (2H, ), 0.23 (2H, )

ppm.
MS (APCI) m/z 248 [M+H]"

Alternative method for example 9: N‘-(Cyclopropylmethyl)-6-[(3R)-3-(methylamino)pyrrolidin-1-
yilpyrimidine-2,4-diamine ‘

NH,

A aa s

NH
/

A suspension of the compound of preparation 15 (1.8g, 5.5mmal) 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 partitioned between water (100ml) and DCM
(100ml). The aqueous phase was separated and extracted with further DCM (100ml). The combined
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 feri-
butyloxycarbonyl-protected compound (1.55g, 77%).

'H NMR (400MHz, CD30OD): § 4.89 (1H, s), 4.71 (1H, m), 3.64 (2H, m), 3.32 (2H, m), 3.07 (2H, d), 2.80
(3H, s), 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, 16.6mmal) in methanol
(15ml) was treated with 4M HCI in 1,4-dioxan (42ml, 168mmol) and the resulting solution was left to stir at
room temperature (exotherm pbserved on addition of the HCI) for 18 hours. The solvent was removed in
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15 N (Cycl opropyl methyl)-6-[(3R)-3- 17% 248

(met hyl am no) pyrrolidin-1-yl]pyrimdin-4-amne 5
wex@moiae3 16 to 17 The fol | owi ng conpounds werBCT/IB2006/003668

prepared by a nethod simlar to that described for

exanple 9 using the conpound of preparation 11 and

the appropriate am ne starti i material. N°N RI. N H
vacudland M@resBﬂe pArtibekd lbEWBen dNsBORmMbAia $0miand DCM (400ml). The aqueous phase

was ﬁeTarar&Xc! and L)gtr%%zd %Iﬂ“ Eﬁﬁé}ydcﬁﬂ‘(ﬁ%f?yﬂeoéominé‘a %rgar%? é&t%@@ were dried

(sode(sg p@t@'a%tpﬁwl\@m r9rp9veg |n[ve%13)to give aigig yoltaw oil (4.00g, 92%).
(et hyl am no) pyrrolidin-1-yl]pyrimdin- 4 amne 10

yl'am no pyrro [ -y

pyrlmd|n4amneN’\N /-K ~ NH A sol ution of
the title conmpound of pr paratlon 2 (120 ngy, 0.53
nmol ) in NWVP ( 2rTL) vvaslt eated DI PEA (276 pL
159mm|)33d|rre wm e(213pL 1.59
mmol ) and heated to 150 C| Ha seal ed vessel for 72
hours. The reaction mxture’vvas cool ed and purified

A sdllitibie 61t the/ cdimpoSHI6f erip, 9 @b.udd, BY6SEMANAN nehsnd (oMpBatisted with a

solu@epté]| L@%‘te@@ dib Bes g%%sﬁ%%ﬂlgtﬂaﬁgl ‘{éﬁmﬁ Nemmb <%‘uép@nsnon was

. . asl C concentr
stired-a rofg[ﬁ!rt?mqeéedurﬁipr 9 ra@ﬁe%%‘d dhedesuibipgsrad Feaﬁﬁ ndotﬂleé |n|vF%.18 The solid
was giisisolgdduit itregmiWiUROBTINE 7 LEiBgPC¢r| (BZUD 810036 B8thanpb wag adped until a
ngl:r%t M‘&bser@d&mnﬂ rﬁ"ﬂé%ﬁnuﬁé— stispbhsion Wa& BIRAGH BOcobigratally to room

temper?#rf 7@ tpé/ soY%tyé%n%)aT} ??f Kll §) dug%%%ﬁzd fgrlé[i?&%%q@r%H %f?oé\%ﬁ aequxllbrate at

roonHtengoyratug iR @ir (oI a|.fprth§|) 2 dqysmgl(elthﬂnthﬁompg.)rgia 3 cqzlpurlﬁ?s sohd (14.15¢,
89%3.37 (1 H m, 3.24 (2H m, 3.17 (1 H m, 2.89 (1

1HI\JP| g%o §30§3§§ 43)( é&%gﬂbr%}z4ﬁ1§7 %%g'(‘iH 55?353(2H m),
3 40l ezg;aam 2% @4 nwoé MR 21811 Sémm&m&w (2H,
m), piz@erexbplty a nmethod simlar to that described for

MS ,26261:, tng the title conpound of preparation 2.
@?P@W WH%ON—NO R Name Yield LRVS )

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,

No. Name LRMS

Yield miz

10 N*Isobutyl-6-[(3R)-3-(methylamino)pyrrolidin-1- 24% 265

yllpyrimidine-2,4-diamine

{methylamino)pyrrolidin-1-yljpyrimidine-2,4-diamine

R'l
11 %/\ N*-(2,2-Dimethylpropyl)-6-[(3R)-3- 34% 279
Et

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

yllpyrimidine-2,4-diamine
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mz 19

N- ( Cycl opropyl met hyl ) -6-[ (3R) - 3- (di net hyl am no) pyrrol i
wa@lRw7/02721631% 262 yl ] pyrim di n-4-am ne 20 PCT/IB2006/003668

6-[ (3R) - 3- (D net hyl am no) pyrrol idin-1-yl]-Nisobutyl py

rimdin-4- 60% 264 am ne 21

6-[ (3R) - 3- (Di net hyl am no)pylr4 I idin-1-yl]-Nethyl pyrim
Exainfle§ 130 185% 236 am ne 22

Di met h vyl 1= N ( 1%

The SoRG o ? BPE R P7r6§/p¥%r%hﬂé) I3l it dé%?ﬁ??ﬁﬁ%f %*“5}99/”3'”9 the
compiling 8f BspBiatiaet 19yehthihe phpyopFate uingstarting material.

7aR*) - oct ahydr o- 6H pyrr ol of.3,4- bl pyri di n- 6-

yIIpyrlmdlne24d|amgeM “INH / NI / N~HH

HL 7~ H 15 The title con‘ibound of preparation 24 (45

mg, 0.11 nmmol) was dissolved inYrifluoroacetic acid

(2 m) and stirred at anbient tenperature for 1 hour

No.ARIEr WNTCh tine the reaction m xture wasS toncenirmas ed

iin vacug.Namehe residue was purified direct] Yielly X
resin, eluting non-basic coppounds with MeOH a
13 ?55 c  cloWpbuSdSRB-{retyiartingtpERidia-  ViPYRRId { &R7on 922& m

C
racti ons4-$rﬁxneyi eld the title conpound as ajsolid (25
Z10A

11 NN L A0N0

l?yf'm(din"’rﬁm'm 2.40 - 2.29 (1 H nj, 1.80 -

R e TR R R i
6 - 2

4.

15 1. 7ZAZH N-Bycloprepifnetnyl-69@REL H M), 1. 53 - h7%3] 43H,

29007/ b7y @?ﬁﬁﬁ%?)ﬁ’&ﬁg&h‘/gkﬂ%g&gw%% ;?mf i VA

N4- | sopropyl - 6-f (4aR* 7aR*) - oct ahydr o- 6H- pyrrol or3
Mﬁé—@-&ﬂln 6-yl I pyrinmidine-2,4 diamne z ~IN N 'N
Thebtiowiy ccm‘pohhd-gh\%ret ﬁr&ﬂa%d(l:ﬂrimﬁ&ﬂ{bd SVRSr tB RP&dsEtbeld Sor @xample 9 using the
comsov}nla op pr%paratlon 1 gthe'lgéro&gt%%mng%8@&?{?@?%‘?@' e 23 and

reparati action o e conpound of
preparation 14 wth isopr mam ne and subsequent
deprotection, in 28% yﬂv NVR (400MHz, CD3OD):
54.77 (1 H s), 3.86 - 74( m, 3.51 - 3.34
(5H m 2.96 - 2.86 (1 H m,

.'NH
/
No. R’ Yield | LRMS
Name miz
.16 | Et N-Ethyl-6-[(38)-3-(methylamino)pyrrolidin-1- 28% | 222
yljpyrimidin-4-amine
17 \ N-(3,3-Dimethylbutyl)-6-[(3S)-3- 26% | 278
W (methylamino)pyrrolidin-1-yl]pyrimidin-4-amine

Example 18: 6-[(3R)-3-(Dimethylamino

A solution of the title compound of preparation 2 (120 mg, 0.53 mmol) in NMP (2 mL) was treated with
DIPEA (276 WL 1.59 mmol) 3,3-dimethylbutan-1-amine (213 WL, 1.59 mmol) and heated to 150 °C in a
sealed vessel for 72 hours. The reaction mixture was cooled and purified directly by SCX resin, eluting
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
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2.66 - 2.56 (1 H m, 2.40 - 2.26 (1 H m, 1.81 -
1.72 (2H, m, 1.70 - 1.57 (1 H m, 1.54 - 1.41 (1 H,
worpqo707218 (6H, d) ppm 10 MS (ESI) m z 277 [ MH#{FIB2006/003668
Exanpl es 25 t033 The foll ow ng conpounds were prepared
by a nethod simlar to that gscri bed for exanple 23
and preparation 24 by reaction of the conpound of
withIScNPav@bHOr.gkd anintoRiagn : apr eandirat t 4anifoe 1amg volume) to yield the title
Comﬁﬁ}%ﬁggg%ﬁ%p‘m})gctkﬁg rI}I1H Zgr I N R+ NI NHHHI15
'H N 14801z CPEQRIRS 79 ftH) s)&%ﬂawoqéwmwwr BPb{18, AL 3§644H. m). 3.24
(2H,24)93.1D1py ), disa{ B+, y), |28 r(GHNs), di2a ¢HR mi-1ci7a mil, e, 262 Et, My, 0.98 (9H, s)
- Et hyl - 6- [ (4aR*, 7aR*) - oct ahydro- 6H pyrrol o[ 3, 4- 11%
ridi,n-6-yl]pyrimdine-2,4-diamne 27 N
MS(ﬁ@BMA%\éM T(4aR* 7aR*) - oct ahydro 6H pyrrol o[ 3,4- 32%
291 b] pyri di n-6-yl ] pyri mdine-2,4-dianmine 28 N
pyl met hyl ) -6-[ (4aR*, 7aR*) - oct ahydr o- 6H 39%
The%cﬁlgwﬂy Jn‘ryo@r{ﬁ Mférem&)élreh g B m@fh)zf&l SRy b th&lidB&Rriaddor@kanpId 8 using the
%2 )-6-[(4aR*, 7aR*) - oct ahydr o- 6H 62%
t'“esww P'E?P?ff b] pyrl d| n 6-yl ] pyri m di ne- 2, 4- di ami ne
30 N Y
- (2, 2- Di met hyl propyl ) - 6-T¢AeR%aR*) - oct ahydr o- 6H  29%
305 pyrrolo[3,4-b]pyridin-6-y pyrl m di ne- 2, 4- di am ne
31 N -Cycl opropyl - 6- [(4aR* 7aR*) -oct ahydro- 6H 19% 275

NoPYTT®O[ 3, 4-0t pyr T di - 6- Y Tfiamkd M di ne- 2, 4-di am NE Yiedld | LRMS
N| - Cycl obut yl - 6-[ (4aR*, 7aR*) - oct ahydr o- 6H  43% 2B9

: ;
pyrrol o[ 3, 4-b]l pyridin-6-yl]pyrimdine-2, 4-dianm ne WD m'

1920 1|5 PYCPprpBirGt B0 0E3R6R(dimethyig@inppyr(ofyjn-1- 64% | 262
| opent yl ne,tl]byinﬁm.m[arﬁﬁar\’* 7aR*) oct ahydro 6H— 11% 317
rvnl ol 2
T UL J

A (P e e e T

41cl/pyrro a“Z'Qel H) yII-N 4- propyl pyri m di ne-

212, B AT arm [R5 Dihethylamino)pyrrolidin-1-yll-N-sthylpyrimidin-4- 55% | 236
amine
22 6-[(3R)-3-(Dimethylamino)pyrrolidin-1-yl]-N-(2,2- 41% 278
\7<\ dimethylpropyl)pyrimidin-4-amine
Example 23: N*.(3.3-Dimethylbutyl)-6-[(4aR*.7aR*)-octahydro-6H-pyrrolo[3.4-b]pyridin-6-
yllpyrimidine-2.4-diamine

NH,
NTSN

N)l\)\N H‘,j

The title compound of preparation 24 (45 mg, 0.11 mmol) was dissolved in trifluoroacetic acid (2 mL) and
stirred at ambient temperature for 1 hour after which time the reaction mixture was concentrated in vacuo.
The residue 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 to yield the title compound as a solid (25
mg, 71%).

'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), 1.53 - 1.43 (3H, m), 0.97 (3H, s)
pbpm.

MS (ESI) miz 319 [M+H]"
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5 To a solution of the title conpound of preparation

13 (20 ng, 0.08 mmol ) in DMSO (75 pL) was added
w@e@pprAani ne (75 pL, 1 mmol) and the m xture wWesST/IBRate®3668

to 120 Cin a sealed vessel for 48 hours. The

reaction m xture was concent\rﬂzt ed in vacuo to give a

brovvn gum The residual gumwas purified by flash

0. 880LannDn|a‘(990 -~ 10: 1“chang|ng to 90 :10:
g‘ﬂ"l'—gby vol urre) to yield the tjtle conpound as a gum (10
ng; 45%. 10 'H NWR (400M—|z/1\ CD3COCD3): 5 5.28 (1 H,

br t), 4.97 (3H n), 3.51 3.20 (4H, ™), 2.83
(H m, 2.51 (2H m, 2.%1 Mﬁ?‘ 2.22 (3H, s) 1.56
(

(2H, n) 092(3H t) pme\/S mz 277 [ MtH] +

The ﬁﬁe gjpg]pgla"ndws greprer?(il,]i)é/gae mtetﬂm{ M a?% tﬁ% g?&g&gi? Ygggngo ef 23 and preparation
24, eprarqiPreodir QQEPRHyd Ph@epa@ort&wtbuwamw Bie pact SsegHent deprotecton, i
28%AMH. t he appropriate am ne starting rraterl al. NH, N

H '1%%0%%3’ dﬂé 6'17 { s)’\'Qgg%mW%) £ %ﬁ@ﬁnﬁfzzge 3%6 (1H, m),

Y,
25@7&%#1%@&%&%?8%@% Bl a[ng h;%ﬁzﬁy%? 410 21(517(;_‘7 m), 1.54 - 1.41 (1H, m), 1.18

@eHY) ppyri m di ne-2,4-diamne 36 Et N
MS(@)W,&Q-@—{ALPH&R* 6aS*)-5- 62% 263
net hyl hexahydropyrrol o[ 3,4-c]pyrrol-2(1 H)-
'e@é& di ne-2, 4-di am ne 37 N
-6-[(3aR*, 6aS*)-5- 52% 291
Thermlb\lwyd; toepaimpd wenp preparedby3s msteddsimilacp tha{ desgdped for example 23 and
prebéHthﬂ Hy rEcirofihd cshhR0Md 6 prdBarion 14 with an appropriate amine and subsequent
de q‘c opr opyl net hyl ) - 6- [(3aR* 6aS*)-5- 78% 289
PIRETIRM hexahydr opyr r ol of 3, 4- c] pyrrol 2(1 H)-
yl ] pyri mdi ne-2, 4-di am ne 3 2
- (2, 2-Di et hyl propyl) - 6@% aS*) - 5- 46% 305
met hyl hexahydr opyrrol o[ 3 nol -2(1 H WO
2007/ 072163 PCT/ | B2006/ 003668
(V| 'l I’\\_LV‘I

m 2 Al
Noyu YR u Re—=—4—aHam e

: § 4 Yield | LRMS
(3, 3 Di net hyl butyl )-6-[(3a 6aS*) 5- 48% 319 )
met hyl hexahydr opyrrol of 3, 4- c] pyrrol 2(1 H)- miz
25yl My r 1 m di Nemahyl-cquarn7ar*)-4datydré-6HDykdiedd dy| | 36% 249
bH‘t yl)-6-[ g’j ndm-%ayﬁp))nm%me@h@i%
met hyl hexahvdropvrral of
26 [Et° N-Ethyl-6-[(4aR*, 7'aR*) octaHyHr’o oo pyrr5!6[3‘ 4- 11% 263
blpyridin-6-yljpyrimidine-2,4-diamine
27 N*-Isobutyl-6-[(4aR*, 7aR*)-octahydro-6H-pyrrolo[3,4- 32% 291
Y\ blpyridin-6-yljpyrimidine-2,4-diamine
28 V\ N*-(Cyclopropyimethyl)-6-[(4aR* 7aR*)-octahydro-6H- 39% 289
pyrrolo[3,4-b]pyridin-6-yl]pyrimidine-2,4-diamine
29 )\/\ N*-(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
%/\ pyrrolo[3,4-blpyridin-6-yi]pyrimidine-2 4-diamine
3 A\ N*-Cyclopropyl-6-[(4aR*,7aR*)-octahydro-6H- 19% 275
pyrrolo[3,4-b]pyridin-6-yl]pyrimidine-2,4-diamine
32 D\ N*-Cyclobutyl-6-[(4aR*, 7aR*)-octahydro-6H- 43% 289
pyrrolo[3,4-b]pyridin-6-yllpyrimidine-2,4-diamine
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yl T pyri m dine-2,4-diamne 42 N
- Cycl opropyl -6-[ (3aR*, 6aS*)-5- 27% 275
woredohyihiexahydr opyrrol o[ 3, 4-c] pyrrol -2(1 H)- PCT/IB2006/003668
yl ] pyri m dine-2, 4-di am ne 43 N
- Cycl obut yl - 6- [(SaR* 6aS*)-5- _48% 289
et hyI hexahydr opyrrol o[ 3, cfﬁyrrol 2(1 H)-

33Y] ] di N?E( oiseﬂylnaéthynes [{i&la*nnkq oddhydro-6H- | 11% 317
. ’/yl |cfyrrol ¥4 bp?y@\? W&r%@%@iﬂﬁgt i dip-1-vly)-pvr

[ sol uti on of |t he

Ms l)éﬁlngﬁ

tﬂle corrpound of preparation 22 (70 ng, 0.21 nmol) in
ExalipY 3 5. fHlake -Gl
24_rr_1_s_and strrre I ent tenperature or 2 hours
which tine the reaction 5 m xture was
concentrated in vacuo. The rHeS| due was purified
directly by SCX resin, el ut)\hg non-basi c conpounds
with MeOH and the baS|c\@o unds with 2 N ammonia in

MeCH t aki ng 20m_fract|dhst ield the title
conpound (45 ng, 92% . 'H NWR ( , CDCI3): S 8.12

To 4 dol &Jé_,on]?f)tz.sé{ Q8 gélug&_lesoap(araﬂorﬁ% ©d m'§| 0. &{ mSdl) inZbfEd gg by was added

propgylamige (7ilsh m(rQ andntye mgtuzezyvae fp@tednt)) %Cb rﬁ in g @eg&éitvlﬁfsg{ fgr 4(8]hours The
readitvs®ixtufeonts dort3draled rdyackaltd bREOMBrowe qum.rTds re@Bidal 4 Yas purified by flash

ing with DCM : MeOH : 0.880 ammonia (990 : 10 : 1 changing to

co Q%hgt?%é’%hgm‘%l;gfgg‘:g : th am Qg az&lg di n- (1 yI) pvr 9

i1 $io% Y9lUrg) o i Py MF TR of the title
1H mpowiﬁiz 6D:G5ICEpRE 428 g, 123, {9172(3h+gn) B511@HmMIB.30 @H, mCAA3 (H, m),
2.54 BHh) 2. Htrﬁ)eélbﬁfééHV\é)tﬂBa (2kbmj, bioh tmon p@eet i c acid (0.5

ME ﬁ]{. at anbi ent tenperature for 2 hours
ime the reaction mxture was

concentrat ed in vacuo. The residual oil was purified

Exagplgs|3 ol um chromat ography on silica gel eluting

The%lfoﬂxr;g%pouﬁ@%re prébaft3 Gy aMABMAH Simliak to thet. debribdtprogixagplé 84 using the

comgou %"e %IOI?¥3 ar@ ?JI’OB %t ’@ ?sfét&npﬁ]z{eh | e Cor‘rpgugdlc’;ls
9

(1Hs)729 1Hn) (1Hd)702(1H,d),
6.97 (1 H m, 507 (14 1} 5.02 (1 H, br s),
4.45 (2H, d), 4.16 (2H 1, (3H m, 2.42 (3H, s)
ppm MS (APCI) nfz 288 [M+|—|]+ N2007/ 072163

Nol‘j,lﬂ'_nqg006l DO3668— 50 EXfp €5 46 10 59 TN¢eldO| LRME Rk

mounds we 3 E red by g met-hod—sim

r t+n hAat
Bd e | bed f b URASTE R Foae 230% 2%

preparation
rgacti on of | maéyleexaipdendrols.4niypelr2ét)on | Wi th &an
appropri at e| apymadirdg4-gahsequent  deprot egtion. | NON

36 | Et N*-Ethyl-6-[(3aR*,6aS*)-5- 62% | 263
methylhexahydropyrrolo[3,4-clpyrrol-2(1H)-
ylipyrimidine-2,4-diamine

37 N*-Isobutyl-6-[(3aR*,6aS*)-5- 52% | 291
methylhexahydropyrrolo[3,4-c]pyrrol-2(1H)-

yllpyrimidine-2,4-diamine

38 N*-(Cyclopropylmethyl)-6-[(3aR*,6a5*)-5- 78% | 289
methylhexahydropyrrolo[3,4-c]pyrrol-2(1H)-

yllpyrimidine-2,4-diamine

39 N™-(2,2-Dimethylpropyl)-6-[(3aR*,6aS")-5- 46% | 305

methylhexahydropyrrolo[3,4-c]pyrrol-2(1H)-

SR
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RARIN 1T / NNH 5 No. RR N Nane Yield LRMS mz 46

i PrNH N-1sopropyl -6-[3-(nethylam no)azetidin-1- 74%
WQ@2®7/0y41$pyri m di n- 4-am ne 47 NH PCT/IB2006/003668

N- (4- Fl uor obenzyl)-6-[3- 38% 288

(et hyl am no) azetidin-1-yl ] pyrimdin-4-amne F 48

Et NH N- Et hyl - 6-[ 3- (et hyl am %%) azetidin-1- 92% 208

Y fwﬂ;iﬂ fii@,ﬁymamnam -dfehire NH L T

4o'y j Mai p TR Rj;r'n"’th'y'}blgg -%ﬁNﬁ@ysﬂf' S T A I
21 (16>173 ( Nenatylhgxahyorazel IR Mpyr i m di n- |41% 224
4t yl }arﬂ' no)|atjbyamalne-2 4-didmine
1 Be"‘m—y 6 f 1% i || +=—27P% h700

Ty Tokri i di Wiﬂ\h‘éﬂqﬂé’dt@@%@@{&' or obehzyl) | o] 3-
4p% 304 NH |(TRIVIs TRy Tk f-LiaY ok %_(“"

-yl 1 pyrim diipymigiive- -

—vethyt=11@: dyao,ywyue/mnap@gs*)os M-1="406% Zb%7% | 275

rimdi 54 0i{,/NH
RISl E
et hyl am qodlevz'@tdindﬁﬁ diamjine] pyri mi di n-4-anne 55

Met lh)t/)IUt ) ('ﬁé{%}’“@aq‘ °er"§%2%§"/’?@°' 2 4. a5 248 G
Yazet i di n-Yie vamdwe%?d'émwm(z 2- Di et hyl propyl|) - 6- [ 3-

N
y
N
(
43m [T VET Y| TGy Do) A 6l (8" Bad™-5] | - N (3- 85104850 | 2BbT
N
y

84%250 (mathyl am rﬁazetl di n- I-yl]pyr| m di n- 4- am ne
mfle AN 10 16 amjriosaz hyl-pyrifhidin 4-ylizaning 95
yI ] pyrl m d| n- 4- am ne WD 20071\072163 PCT/ 1 B2006/ 003668
'51 59 N-(3, 3-Di net hyl buty )@/L[S 81% 264 >~v 'N
(et hyl am no) azeti di n- T yI pyrl\ﬁ\dl n- 4- ami ne Exanpl e
60:

A S«Nﬂ' grlx giotgé f?t@@omg 2 O\HE'E;J%}QUMT@O %eé  GhRailmtom BVihi)Wad krBated with

tnﬂuoroace’uc acnd (0 5 mL) and stlrred at ambient temperature for 2 hours after which time the reaction

mixiure was concentrated in vacuo. The- residue 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, CDCl3): & 8.12 (1H, s), 5.06 (1H, s), 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.

Accurate mass: found 234.1709, C2HaoNs requires 234.1719.

Example 45: (3-Fluoro-benzyl)-[6-(3-methylamino-azetidin-1-y])-pyrimidin-4-yll-amine

A solution of the title compound of preparation 23 (42 mg, 0.11 mmol) in DCM (5 mL) was treated with
trifluoroacetic 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 eluting with DCM : MeOH : 0.880 ammonia (1 : 0 : 0 changing to 182 : 15 : 3, by volume) to yield
the title compound as a solid (29 mg, 94%).

"H NMR (400MHz, CDCl,): 8 8.17 (1H, s), 7.29 (1H, m), 7.08 (1H, d), 7.02 (1H, d), 6.97 (1H, m), 5.07 (1H,
d), 5.02 (1H, br s), 4.45 (2H, d), 4.16 (2H, m), 3.69 (3H, m), 2.42 (3H, s) ppm.

MS (APCI) m/z 288 [M+H]*



The title conpound of preparation 26 (22 ny,

0. 07

mol ) was dissolved in trifluoroacetic acid (1 m-)
waea7/0®R1e3 i rred at anbi ent tenperature for 2 hPCF/BB2006/003668
after which tine the reaction m xture was concentrated

col utm chr omat ogr aphy on sil
Exa.ﬁg&-hstotsg%o ammnl a (98 :

n vacuo. Th

The@[ﬁw fgwéoungsg\y re repaHa Leld tgé tl %Eﬁco%ﬁbeé?i

e residual gum

1

a gel

NS

S purified by flash
eluting with DCM :
0.2 changing to 90 :

& p% 44 and

prepération P2, ky)reactionlof (ng Bbmpgend of grematpr]j with mapp@pr@';e mmq anﬁfubsequent

depr(&e@ﬂan (11-1, m,

2-Di et hyl propyl) -
m di ne- 2, 4-di am ne NH,g¢gs
conmpound was prepared by a net

APCI) nlz 23

2.33 10 (3H, s),
7 [MH—I]+ Exanp)\e 61:
6-[ 3-(

Nd- (2

1.16 (6H d) ppm M

| am no)azetldln 1-yl |l pyri
NH 15 The title
Nﬁirrilar to that

descri bed for exanple 60, u5|ng t He compound of
No.PI EPaR®NOT 25, T 919 yT faghe ~ 1 NVR (400MVHZ,
Qb3COCD3) . 8 5. 29 (1 H br t), 4.97 (2H, blYiem) , LRMS @/z
(I H sy, 397 (2H t) 356 - 349 (3H Im 3. 08
48 (pPNFor " d), 2| Nsbogram-6-Bymetyigmingiazefiding- o m {8 ESF32
nz 265 [ MitH| ﬂylpﬁﬁudﬁeaamxhae 62: ‘
472' S% ety Vf&_,d“ Dz A AT Bls+3-V' JTNA=(373 N
tr oru-p mi_ng¢ ~~~
F m il ~M”P¥‘V'2"RIEF)?Z€ éylfpy'i"? gm'g@%]gund waks
n e’mrprl by al net hod_sini desctihed for
8olENHl e 60, ub ﬁ@y't%gm%mﬁetgw ipr epar 2% 6n| 272% n
97% y| eI d 25 w]bwmm{mwlz CD30D): 5 4]78 (L H, s),
394] 3 NABBui2 (n%%lamrﬁe)ﬁz—’etlﬂldJH 2% A8 @z,
t 4’24 (2H yn“?grm.ozn- 34 (3H s) ppm M5 (ESI) nfz 291
[ MH] + Exanpl £'%6 I
50N H@verqpy opy| 2rig-RyMebyiggogieelfi-kiPnenidret i4¥n; 1- ¥4 -
viim di ne- 2, 4} giipmindRthédd 2007/ 072163 PCT/ | B2006/ 003668
D_ N2 N1 1 11l Tha + 1 +1 1
oI iz IN— T N A Al ] v éZ a.h unu VVC‘Q?T’,)OI :pdlz?@)
51b¥ d S "ranfe%iﬁ/‘_Gt[g @ﬁg}}tgﬁc'{g’%c%ﬂ ped for jexanpl e 60,
ubiag/t he coppBYiftdinst-aBiP@par ati on 28, in|85% yi el d.
52 cl N-(2-Chlorobenzyl)-6-3- 42% 304
©/\NH (methylamino)azetidin-1-yl]pyrimidin-4-amine
53 N N-Methyl-1-[6-(4-methylpiperidin-1- 46% 262
/Q ypyrimidin-4-yl]azetidin-3-amine
54 \o/\/NH N-(2-Methoxyethyl)-6-[3- 77% 238
(methylamino)azetidin-1-yl]pyrimidin-4-amine
55 6-[3-(Methylamino)azetidin-1-yl}-N-(3- 85% 250
)\/\NH methylbutyl)pyrimidin-4-amine
56 N N-Methyl-1-(6-piperidin- 1-ylpyr|m|d|n-4- 45% 248
O ylazetidin-3-amine
57 N-(2,2-Dimethylpropyl)-6-[3- 84% 250
j\/NH (methylamino)azetidin-1-yljpyrimidin-4-amine
58 | MeNH N-Methyl-6-[3-(methylamino)azetidin-1- 88% 195
yllpyrimidin-4-amine
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'H NMR (400MHz, CD3QOD): 5 4.17 (2H, m), 3.76 (2H m,
3.70 (1 H m, 3.06 (2H, d), 2.39 (3H, s), 1.01 5

W@ 2Fo721p3 0.52 (2H, m, 0.22 (2H, m) ppm NS PERE206/003668
mz 249 [ MtH] + Exanpl e 64: N4-(3
3-Di et hyl - butyl ! - 6- ( 3- net hvlsfe\rri no-azetidin-1-yll-pvri
m dine-2,4-diamine NH2 N, = N ~~ O NH 10 The title

59 cow WasS [IN-@Rabmethymityd-60Bt hod sim [ ar| BUkthat 264
desgri bed for . e USE oL e, ound |of
p\r par at" on 225'%)3&?%%%%62 %ldérlhjﬁi.llﬂgﬁ'élilﬁwﬁa?ﬁ%gw CD3QD) :

54.73 (1IH, s) 4.11 (2H, m, 3.68 (2H, m, 3.62 (1H

: idi min@. 96

[ S) ppm Z of MtHf + 15 Exanpl e 65:
N4- ( 3- Fl uor o- benzyl ) - 6- ( 3- et hvl am no-azetidin-1-yi)-p
vrinidine-2,4-dianine NHL N_I' N F H NH The title
conmpound was prepared by A net ,Simlar to that
descri bed for exanple 60, using the conpound of

The RiSRALAIH 8 ordratib2ed4/mY, | 817 GamafQuas blsdVBd (MA@bblEcetic acid (1 mL) and
stirrﬂcggt%)n, !:exét) té@g?ra?_thr%%orl(_#hoﬂ& %th Kv%i'cl’?_‘ﬁmc%{fﬁe l?'éqgﬁ%%miéﬂz%'ow%gcoggentrated in
vacup, T9e (epidesl 9wy weaipuified yHjashigolums, chismeippiaphy)on sticasgel elutig yigh DCM
MediBH.880%mménia 108(: 3H0.25charf@Pigto 945 10AREy)voine) t3Giad tHetild eompound as a

le, 66:
?umﬁg?@-@é?hog- benzvl | -6-(3- met hvl ami no-azeti di n-1- ¥I ? L) 2.33
H NI (4A9NHiizn DO - it Hes HRCHNIG). 3c§52H1H.08). Fhe(t 1) 867 (TH, m). 2.
(3H.GRPe W] dvge. prepared by a nmethod simlar to that
L bed i qyr exanpl e 60, using the conpound of
MS %?Sgar a%?énggl, in 72%vyield. WD 2007/072163
PCT/ 1 B2006/ 003668 53 'H NMR (400MHz, CD3CD): 5 7.20 .
g1: N Dirf 8 6-[35 pethylpming)azetiding1-yilpyrjmidine42. 4zdian
H s), 4.37 (2H, s), 4.07 ("&H, t), 3.76 (3H, s), 3.65
- 3.55 (3H, m, 2.31 (3 sysppm M (APCI) nfz 315
[ MtH + 5 Exanpl e 67: %MN
N4- Cycl obut vl net hvl - 6- ( 3- et hvl\%T@no- azetidin-1-yl)-pv
ri mdine-2,4-di am ne NNH2 _
The title compound was prepared by a method similar to that described for example 60, using the
compound of preparation 25, in 91% vield.

TH NMR (400MHz, CD3COCD3): & 5.29 (1H, brt), 4.97 (2H, br s), 4.79 (1H, s), 3.97 (2H, 1), 3.56 — 3.49
(3H, m), 3.08 (2H, br d), 2.32 (3H, s), 0.93 (8H, s) ppm

MS (ESI) m/z 265 [M+H]"
Example 62: 6-(3-Methylamino-azetidin N*- rimidine-2.4-diamine
F NH,
F{ NIJ\N
NMN A

The title compound was prepared by a method similar to that described for example 60, using the
compound of preparation 27, in 92% yield.

'H NMR (400MHz, CD30D): § 4.78 (1H, s), 4.11 (2H, m), 3.68 (2H, dd), 3.62 (1H, m), 3.48 (2H, {), 2.42
(2H, m),2.34 (3H, s) ppm

MS (ESI) m/z 291 [M+H]"

—

Example 63: N*-Cyclopropylmethyl-6-(3-methylamino-azetidin-1-yl)-pyrimidine-2,4-diamine
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NON | Na INH The title conpound was prepared by a
nmethod simlar to that described for exanple 60, using
wa b@7/0taspound of preparation 32, in 86% yiel dPCT/EB2BDdR03668

(400MHz, CD3COCD3): 5 5.31 (1 H m, 4.99 (2H, br s),
4.73 (1 H s), 3.96 (2H, t),53.58- 3.50 10 (3H, m,
3.23 (2H, t), 2.55 (1 H m, 22.32(3H, s), 2.05
-1.97(H, m, 1.90-1.82(2H)Njn), 1.77 -1.68 (2H, m
ppm M5 (APCl) m'z 263 [ MrHy+nExanpl e 68:

N4- Cycl opent yl et hyl -6-(3mire{Jhr\ﬁ\zm no-azetidin-1-yl)-p
vrimdine-2, 4-di am ne N'kN 151 The title
conmpound was prepared by a net hoo‘l simlar to that

The tt@sompduedwésirepared ivph ereBiod simir taghat Hiescribed fopexamdle P, using the

com uﬁ@é\‘r ﬁgh@ﬂm%’m L ﬁélg/o yield. 'H NWR (400MHz, CD30D):

"H NMR (ﬁc}o %bpépﬁ 1@2]41 %), %?6 (z?lgzq) 3?9 ?1%&% og?’ﬂf_'d) %”:&%H(sjj 1.01

(1H,n) 8132-(2H, n§ .2228H, mijppm1. 70 -1.53 (4H, m, 1.29 - 1.21
MS&AE D240 pRH20 M5 (APCl) miz 277 [ MkH] + Exarrpl es 69
&O The foll owi ng conpounds were prepared by a

rret hod SI mlar to that descrl bed for exanpl e 60 and
Exampla §4: N, BB »:»“._vn N-8+(3- laminpiazetidind.yl)pyrimidine-2 4-diamine

subsequent deprotectlon N \-NRL,, N/ Na H
NH 25 1 No 1111 Nane “éldrriz 69 M N
- Met hyl - 6- [ 3- (et hyl ami %bf’L\ n-1-yl]pyrimdine-2,4

.- 78% 209 di ami ne WO 2007/072163 CT/ | B2006/ 003668
94 70 Et

The fifey q3(7patgd [Nss RIERSESS\PY 2 meay sipiar fodhat dasetifef B PYARPI SR eusia i
comB@Md 2ZBepacitia@rASie 87°4 yield.

H NI\ARS}Q&}MHQ cH;0D8 5B AMHNS), % & dadbi w32l (P Tehy8.4H (918 m), 2.33
(3H, s), 1.48 (2H, m), 0.96 (9H, s) ppm.
MS (APCI) m/z 279 [M-+H]"

Example 65: N*-(3-Fluoro-benzyl)-6-(3-methylamino-azetidin-1-yl)-pyrimidine-2,4-diamine

NH

X

oo,

N

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

compound of preparation 30, in 84% yield.
*H NMR (400MHz, CD3COCD3): 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, t), 3.57 — 3.48 (3H, m), 2.31 (3H, s) ppm.
MS (APCI) m/z 303 [M+H]"

Example 66: N*-(3-Methoxy-benzyl)-6-(3-methylamino-azetidin-1-yl)-pyrimidine-2.4-diamine

NH,
| N7 N

The title compound was prepared by a method similar to that described for example 60, using the
compound of preparation 31, in 72% yield.
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2,4-diamne 72 N
- Cycl opropyl -6-[ 3- (net hyl am no) azetidin-1- 74% 235
quzqopfwz'lm di ne-2, 4-diamne 73 PCT/IB2006/003668
6-[3- (Met hyl am no) azetidin-1-yl]-N
-propyl pyrimdine-2,4- 85% 2§7 di am ne 74
6[3(M9thy|amno)azet|d|n1§/I] -(3- 81% 265
"1 NRE (BOOMPIL oD DY Blmocan%) &8 @Isﬁaa:mnﬁ) 6783(1Hl dd), 4.73 (1H, 5), 4.37 (2H, 5),

4.07 <2§¥§/’925Jéw%%£% 3;5%(‘? %l_}%ry&@ QSZp%H di n-1-yl ] pyrim di ne

MS(GPFBm(ZI\?éﬁH\Q"ﬂ'&m no)azetidin-1-yl]- [4 76% 369 F O -
(trifluoromet hoxy) benzyl ] pyri m di ne , 4-di am ne 77

AN ! fimtdideP/4-Hilinfhe N
- y enzonitrile NC /8 F N

(2 Fl uor obenzyl ) -6-[ 3- (methMI am no)azetidin-1- 77%
303 yl]pyrinidine-2, 4-dianiae 79 N 4

- Benzyl - 6-[ 3- (et hyl ami no NdszL in-1-yl]pyrimdine-2,4
- 65%285 diamne 80 F \H ,
6[3(M9thy|am'no)azeti n-1-yl]-IN 4 [3- 81% 353 F |

i fl t h 4-
e e ot BTAARERY & el T\l ek BEENAR 8 Tupllg e
Gomemd ofjArgpesatignAZdn ﬁ@% Zield- di ami ne  Cl 82
N NwH goc{nﬁ#&t bNJowDE)O@) @316(% dxh)nd; do-(zh]or Y, 4. ?32(4H63$%93Q94 1), 3.58 - 3.50

g5 TRV A 8 A58 S B8 . 7 -romn

m) Pt hyI benzyl ) pyri m di ne- 2 4-di am ne 84 F F
MS GPCBn(Meshiygii no) azetidin-1-yl]-N -[2- 74% 353 F
(t(fIuororrethyl)benzyl]pyrlmdl ne- 2 4-di am ne WO
07216 2 0 . .

Cl N -(3-Chl orobenzyl)
71% 319 yl]pyrini di ne-2[4-)diani ne 87 o N

- (2- Met hoxybenzyl ) - 6-[ 3- (m‘é\ﬁ;’t\})\m no)azetidin-1- 68%
315 vyl ]pyrimdine-2,4-di am ne

ijrret hyl am no) azeti di n- 1-

(trlfluororrethyl)benzg(%pyrlmdl ne- 2 4 di am ne F 86

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, CD;0D): 8 4.75 (1H, s), 4.11 (2H, dd), 3.68 (2H, dd), 3.61 (1H, ‘m), 3.09 (2H, d), 2.33
(3H, s), 2.13 (1H, m), 1.83 - 1.75 (2H, m), 1.70 —1.53 (4H, m), 1.29 - 1.21 (2H, m) ppm.

MS (APCH m/z 277 [M+H]"

Examples 69 to 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 subsequent

deprotection.
N7 N
R‘\N)l\/LN

N Y

-+ "NH

|
No | R Name LRMS
( Yield miz
69 | Me N*-Methyl-6-[3-(methylamino)azetidin-1-yl]pyrimidine-2,4- 78% 209

diamine




88 6-[3-(Methyl am no)azetidin-1-yl]-N 4_(4- 70% 299

nmet hyl benzyl)

pyrimdine-2,4-diamne 89 ClI N

W0 ¢@7a163 obenzyl ) - 6-[ 3- (et hyl am no) azet i di n- BRET/FE2966/003668
319 vyl ]pyrimdine-2,4-dianmne 90 N

- (4- Fl uor obenzyl ) -6-[ 3- (et hﬁl am no)azetidin-1- 83%
303 yI]pyrirn'dine24diam' F ( D - ~ Exanple 91:

70 (3=Ftuorob N“ZEYthyl-‘aJ{& me&hnhmbmumﬁﬂ@wynm&nw hpyisaadi| 223
ne- 2, 4-di am ng NI F\ NNHNJ5 The title
conpound of pr% rat| on 18 (20 ng, 0.08 nml) was

71 { d with DVS@WJWBQ}[%'EW%H"%E%hX}]PE{:ﬂ"Eﬂé’ieaz| neSgg| 257
pL,/ 0.79 mmol zaadmhmeat ed to 120 Cin a seal ed vessel
ar 16 _hours m-xturewas—cooked—+6 - 535

2 r@%{lt t enpef %lt %{é’pm@Pﬁ iy ra‘“%?a%%%ﬁ water (2 M5
{ hyl ace H]Pmn(l@n%‘)-dla'almj filtered through

73 %HWOUS ~§-[§-(Meth%§nﬁd))%tum-‘ -Nigrdgypyrinedife/d 4-acedmh €] 237

The br.gani c fraction of the filtrate was
concentrated in vacuo and purified by flash coluy

74 (wogr aphy 6-GHMsthylppigo)getidnsl W NG 10 with DoMm|: 81% | 285
| oL 0. 880 anemybuy)p@idd:2 Adiafisengi ng to 90: 10: 1,

y volunme) toiyield the title conmpoun qumi(-20

TS 790 . 1 H| NVRACRGUrE meaEpp s o, ipae | {7 | 248
N—7.14 - 7..]_94{d[bmH,e m, 7.08 - 7.01 (1 H mM, §.98 -

76 - 89 R e[aﬁmeaaykmnﬁfazeaam-wﬂbeH 5), 3.51 76% | 369
”é' @ m, % %r ;&W ih ég ammgsH s) |ppm '
VB (9P ) m 2| StsorRe i S HEPIIRI es 92 |to 98

77 |he Tallow ng aqmmnﬂs[mmeylmapmw -bylpgrinidie-hoq  79% 310
gi m to th aqrﬁ.g, RAckntriexanmpl e 91 using the
amalatep i ne startlng materlal and the
APPEOpH-at-e—afigRe- 3 P71 0721637;

78 BCT/ 1 B2006/ 003 6?"'1%‘,’5"‘[’5%6_ %1'"}(\5'1"'&?%“?"‘” R HK |
) B NR W ERmigRep4rainen LR Yiel d No. of NB
St ing mz |material 92, FNHZNN
-[(3-FEl uorobenzvyl)-6- 739% 18 343

79 [ N*-Benzyl-6-[3- (methylammo)azetldm- -yllpyrimidine-2,4- | 65% 285

@A diamine

80 FE- 6-[3-(Methylamino)azetidin-1-yl}-N"{3- 81% 353
F/K@(\ (trifluoromethyl)benzyl]pyrimidine-2,4-diamine

81 N*-(4-Chlorobenzyl)-6-[3-(methylamino)azetidin-1- 73% 319

| /©/\\ Ylpyrimidine-2,4-diamine
c

82 6-[3-(Methylamino)azetidin-1-yl]-N*-(2- 68% 299

©/\ methylbenzyl)pyrimidine-2,4-diamine

83 6-[3-(Methylamino)azetidin-1-yl]-N*-(3- 79% 299

\©/\ methylbenzyl)pyrimidine-2,4-diamine
84 | F l; B-[3-(Methylamino)azetidin-1-yl}-N"-[2- 74% 353
5/\ (trifluoromethyl)benzyllpyrimidine-2,4-diamine
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N, Me [ (3aR*, 6aS*)-5- net hyl hexahydr opyrr ol
o[ 3,4-c]pyrrol-2(1 H- yl]pyrimdine-2,4- diamne 93
wo ¢®@3/0Dieet hyl butyl ) - 92% 16 293 NH LNH 6- [ ( 3R)'F/BB2006/003668
met hyl pi perazin-1- yl]pyrimdine-2,4- diamne 94 N
-(3,3-Dinet hyl butyl)- 89% 16,293 v "NH ) H 6-[(395)-3
nmet hyl pi pera2| n-1- yl]pyrimdine-2,4- diamne 95 N~ N

85 \Htch ( 35% 8- (A drvid)d2ertet PYFWAopYT ) - 6- [ (3R] -B% | 353
me per az 96 N"~ N
eyl pler a2 Lk Tt

metphyl pi per az n 1 yI ] pyrl m d| ne - d| am ne 97 Et NH
I' Y N -FEt h\/l

W

38 m%'t per az @WWBWY%@“@ (Wethgaqm)%ze%dﬁﬁ'k e wo| % | %
200 2163 POIpYRIMIGEOHBEE8 57 98 Et NH N
W Ethyl -6-[(38)-3- 73% 17 237 NH nethyl piperazin-]1

87 {I\}yrl ni di ne} §-@Meffionkenzy)- 'Ef?a‘ﬁﬁ‘h)ﬂém'g@aziegd”lh The 8% | 315
following conpopwnitddineeedigniepared by simlar nethod to
used to| prepare the conpounds

88 6-[3-(Methylamino)azetidin-1-yl]-N"-(4- 70% 299
/©/\ methylbenzyl)pyrimidine-2,4-diamine
89 cl N*-(2-Chlorobenzyl)-6-[3-(methylamino)azetidin-1- 72% 319
©/\ yllpyrimidine-2,4-diamine
90 N*-(4-Fluorobenzyl)-6-[3-(methylamino)azetidin-1- 83% 303
/©/\ ylipyrimidine-2,4-diamine
F

Example 91: N*-(3-Fluorobenzyl rimidine-2.4-diamine

‘ The title compound of preparation 18 (20 mg, 0.08 mmol) was treated with DMSO (150 pL) and N-

methylpiperazine (88 L, 0.79 mmol) and heated to 120 °C in a sealed vessel for 16 hours. The reaction
mixture was cooled to ambient temperature, partitioned between water (2 mL) and ethyl acetate (2 m'L)
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
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, CD;OD): 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) m/z 208 [M-C7HgF +2H]*

Examples 92 to 98

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




above. 5 No. Structure Nane LRVMS mz 99 NN

N- (2, 2- Di net hyl propyl ) - 6- (4- net hyl pi perazin-1- 264 /N
wQ kgoppraied di n-4-amne H' 100 N -N PCT/IB2006/003668

N- ( 3- Met hyl but yl ) - 6- (4- et hyl pi perazi n-1-yl ) pyri m di n-

264 rN H'~ 4-amne 101= N

- (3, 3-Di net hyl but yl )-N'-[(38)5§pyrrol idin-3- 279 -x ~N

yl]pyrimdine-2,4,6-triamnexld~NH FFIl 102 2 FFIl N

- (3, 3-Di net hyl butyl ) -6-(4- nylplperazm - 293 N

yl) pyrim di ne-2, 4-di am ge 11O\, 103 i~N

N- Et hyl - 6- (4- et hyl pi peragl n<1- 'ﬁ/lp) pyri m di n-4-am ne

222 H 104 N"N

L l cennr nnul nrnthVlnnar a—: AV4 | VRIS | faYaYa)
N ]u_y ;clnnppcl | J. II}[JII 1 '”Pfé é"—tf OER
No.p N R 10§R Wﬁb Vield paration
N- | sobut yl -|6- (4- et hyI pi perazi n-1-yl)pyrim diNg: - ani W8
250 106 N|{-N Starting miz

N ( Cycl oprapyl net hyl ) 1 6- (4- met hyl pi par azi f- knaterd#8 | H
\I)p}uimr{lndamne .
92 ) 0 (“ SR B - BRI 1 pyr'Pri di g
250 N 4, g- diapi q\%e [(3aR*666"N-WD 2007/ 072163
PCT/ | B2006/]003668 8 m& |N§)‘lahyl&opyrrol ’ N
4(3-Met hyl Qutyl )-6-(4 tl% zin-1- 279 "i \
vyl ) pyrim dijne- 2, 4- di a St yF‘%\l%ﬁgfg I1F\
N- (3, 3- Di ngt hyl but yl )wﬂqs"c@#t)‘&-%é- 278
(et hyl am no) pyrrol i dij diatingi | pyri m dijn-4-amne | ~/JN
. ™NT TN J.J.U ] oo 293
% Rl-’\g;@t\hox S hyl ) - 6- 54'1“- i 11 252
ANEIFR =N v Syl i di 64(35}1? ne 111 / |N°N
N- (3, 3- Di met hyl but yl ) | Gwesivipiesrazii-tr- 1- vl pyr il ni di n-4- P64

yllpyrimidine-2,4-
diamine

94 >k/\ N/\ \\\\\\ N*-(3,3-Dimethyibutyl)- | 89% 16 203
N | L NH 6-1(35)-3-

methylpiperazin-1-

yllpyrimidine-2,4-
diamine
95 % NN N-@2- 55% - -
" K/NH. Dimethylpropyl)-6-
[(3R)-3-

methylpiperazin-1-
yllpyrimidine-2,4-
diamine

96 N*-(2,2- 77% 19 279
I @ .
NH Dimethylpropyl)-6-

[(35)-3-
methylpiperazin-1-
yllpyrimidine-2,4-
diamine

97 | EtNH N N*-Ethyl-6-[(3R)-3- 85% 17 237
k/NH methylpiperazin-1-
yilpyrimidine-2,4-
diamine
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TECTY Rty ) pyT TITNGE Bttt ablaﬁazm AP/ 1063 | 264
RCT/ |.B200 003668 60 129 N -
$) - 1l 2- Dilpgl hy! pi 8PYF] - 6- [ 3- 265 NH2
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resuspended in 50mM Tris-HCl in the sanme volune as the
original cell pellet. Aliquots of menbrane
preparations were stored at -80C and were used for
[3H - H stam ne binding 10 experinents. WD 2007/ 072163
PCT/ | B2006/ 003668 72 Method |



Cell nmenbranes (20-35g/well) were incubated for 90
m nut es shaking at roomtenperature with 3nM [2,5 3
wodhddretAs ne di hydrochl oride (30-60C / mol) i nPGDMA06/003668
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xrpec Nf-MethizjiBﬂﬁ#’(nWWonb@ériidireﬂylwmﬂiﬂirb@!\ﬁ-dwiﬁ? 77120.
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, 16 1740 NT
2 NT 485 r‘?"&tﬁlgnwﬁm éﬂﬂTk%i%‘bnb%gﬂd 3%356@'&“% NT 374 19
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332 6-(3'S)-1,3"-Bipyrrolidin-1'-y[J-N*-(3,3-dimethylbutyl)pyrimidine-2,4-diamine

6-[(1R*,55*,6s*)-6-Amino-3-azabicyclo[3.1 .0Jhex-3-yl]-N*-(3,3-dimethylbutyl)pyrimidine-2,4-
diamine

333

334 . N-(Cyclopropylmethyl)-N-methyl-6-(4-methy!piperazin-1-yl)pyrimidin-4-amine

335  N-(2-Methoxyethyl)-N'-[(3R)-pyrrolidin-3-yllpyrimidine-4,6-diamine -



13 51,8 NT 28 21,3 NT 14 23,3 13,6 29 82,9 NT WO

2007/ 072163 PCT/ | B2006/ 003668 73 Method 2 Met hod |

WORMom13 Met hod | Exanple (Ki (nM) (Ki (nM CExmpim3ces
(Ki (nM) Ki nM 30 19,3 3,06 81 12,1 NT 31 21,1 NT

82 9,68 NT 32 20,9 NT 83 62 g NT 33 84,1 NT 84 21,7

NT 34 452 NT 85 156 NT 35 @82 NT 86 142 NT 36 1620

NT 87 38 128 NT 89 1,93
il 92@’} blé”wr%eméwm&ﬁm §X'i ?@%F”@el 386 NT 40 192
1350 NT_ 42 433 NT 93 256 43 236 NT 94 61,1
Rt NABenzypN's(@RIrewyslidg-3pyIPyiding BACQ%”’Nr 96 3, 77 NT 46
40,1 NT 97 43,7 NT 47 256 NI 98 56 2 NI 48 NT
3@@ 3N-[(393:Benzylpyroigin-g-yiD. @Slctymetwfﬂuwovzmld@eﬂmﬂwnel01
NT 463 51 161 NT 102 NT 57,3 52 99,7 NT 103 NT 87,9
B 1043, NTMEDUYT-NE-TBthyEM(4prthyiRperags -Mpyepidige-2 4 gianisieg
NT 106 NT 66,1 56 1590 NT 107 NT 271 57 20,3 NT 108
R042 64‘(EFAm5aoi®@djn-l‘kFy'l)-N€I33-4i21,eﬂ’lylbﬁfy|)Pﬁ@"i@9‘}-EmiB<§', 7 110 829
NT 60 28,8 3,57 111 1800 201 61 1,33 1,66 112 635 NT
f2 14, [BRBPRAIAAL ByILKGQSNEtrahydrofuran-2-yimethylJpyrimidine-4,6-diamine

342  6-(3'S)-1,3"-Bipyrrolidin-1'-yl]-N-(3,3-dimethylbutyl)pyrimidin-4-amine

343  N-(3,3-Dimethylbutyl)-N'-(1 -methylpiperiAin-4-y|)pyrimidine-4,6-diamine

344  N-(2-Methoxyethyl)-N-[(3S)-pyrrolidin-3-ylJpyrimidine-4,6-diamine

345  N-[(3R)-Pyrrolidin-3-yl]-N-[(2R)-tetrahydrofuran-2-ylmethyl]pyrimidine-4,6-diamine
346  N-(2-Phenylethyl)-N-[(3R)-pyrrolidin-3-ylJpyrimidine-4,6-diamine

347  N-(Cyclopropylmethyl)-N'-[2-(methylamino)ethyl]pyrimidine-4,6-diamine

348  N-[(3R)-1-Benzylpyrrolidin-3-yi}-N'-(3,3-dimethylbutyl)pyrimidine-4,6-diamine

(5-{[(3R)-3-({6-[(3,3-Dimethylbutyl)amino]pyrimidin-4-yl}amino)pyrrolidin-1-yl]methyl}-z-
furyl)methanol

349
350  N-(2,3-Dihydro-1H-inden-2-y1)-N'{(3R)-pyrrolidin-3-ylpyrimidine-4,6-diamine
351 6-(3,4-Dihydroisoquinolin-2(1H)-yl)-N-{(3R)-pyrrolidin-3-ylpyrimidin-4-amine

352  N*(3-Fluorobenzyl)-6-[3-(methylamino)azetidin-1-yl]pyrimidine-2,4-diamine

N-(2,2-Dimethylpropyl)-6-[(1R,58)-1,2,4,5-tetrahydro-3H-1 ,5-epimino-3-benzazepin-3-
yllpyrimidin-4-amine

353

354 N“-Cyclobutyl-6-[(4aS,7aS)-octahydro-GH-pyrroI0[3,,4-b]pyridin-6-yl]pyrimidine-2,4-diamine

N“-(Cyclopropylmethyl)-6—[(4aS,7aS)-octahydro-GH-pyrrolo[3,4-b]pyridin-6-yl]pyrimidine—2,4—
diamine ‘

355
356  N*(tert-Butyl)-6-(4-methylpiperazin-1-yl)pyrimidine-2,4-diamine

357 .N4-(ten‘-ButyI)-6-[(4aS,7aS)-octahydro-6H-pyrrolo[3,4-b]pyridin-6-yl]pyrimidine—2,4-diamine

N*~(2,2-Dimethylpropyl)-6-[(1R* 55*,6s*)-6-(methylamino)-3-azabicyclo[3.1.0lhex-3-
yllpyrimidine-2,4-diamine

358

359 N"’-Cyclopropyl-6-[(4aR,7aR)-octahydro-BH-pyrrolo[3,4-b]pyridin-6-y|]pyrimidine—2,4-diamine
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63 12,2 1,95 114 1030 NT 64 4,43 4,63 115 494 NT 65
19,8 17,5 116 426 NT 66 61,1 NT 117 1620 NT 67 1,6
wWO207872188 1090 NT 68 6,26 0,979 119 7,8 3, 44rCHB29063B3668
NT 120 11,2 4,89 70 2,14 3,79 121 6,64 2,18 71 14
129122865365 72119NT123103NT 73 NT O, 88
124 537 NT 74 16,8 0,58 125 ™23 NT 75 NT 1,07 126
611 NT_ 76 1 k 65 77..255 NT. NT 0, 805
3% 321 é%*Am*rmfg%(“i\?fhy m‘i@)az‘iig'“%”‘ﬁ’“ﬁ?'”"‘s"éa ])Ztﬁ%’tﬁ" 80 103
NT 131 NT 17,8 WO 2007/072163 PCT/ | B2006/ 003668 74
3Rkt hed ?D'Bﬁpﬁ’b&y'}NNE‘thPMpﬁ'mf\‘?ﬁ’Fﬁood'qm'“eExanpl e (K| (nM))
(Ki (nM) Exanpl e (Ki (nl\/p nM 132 NT 0,791 183
3/ 261(1R.3R- a»@rD@zaesmoi%aﬂwp ?zwl fzi (2.2 glnekyipppypyripggnegy4-diamine
20,5 135NT113186NT222 136 NT 7,21 187 NT 22,4
3637 BIGR)-SAMNSETHInASI-45"-(2238medTyimong pyHoiding2 45iagine 1 39
NT 12,1 190 NT 27,7 140 NT 12,1 191 NT 28,2 141 4,97
3692 MNI3RS-MethidBindpyrd|idid1-HPS (2MTetiF 1 H-trdd@z -y iRy ididin4aniie
32,4 144 NT 16,8 195 NT 32,6 145 NT 14,3 196 NT 33,1
3856 blfs- (mth%aﬁh%)am dx&&y@N“ L5 Bt BroBy bR nidWE-BBdiGmind 48

NT 4,89 199 NT 3

366  6-[(3R)- 3-Am|nopyrrol|dm-1-yI]-N“-ethyIpyrlm|dme-2,4-d|am|ne

367  6-[(3R)-3-Aminopyrrolidin-1 -yI]-N4-(3,3,3-triﬂuoropropyl)pyrimidine—2,4-diamine

368 6—[(3R)-3-(Methylamino)pyrrolidin-1-y!]-N-[(1S)-1-methylpropyl]pyrimidin—4-amine

369  6-[3-(Methylamino)azetidin-1-yl]-N-[(1R)-1-methylpropyljpyrimidin-4-amine

370  6-[(3R)-3-(Methylamino)pyrrolidin-1-yl]-N-propylpyrimidin-4-amine

371 6-(3-Aminoazetidin-1-yl)-N-(2,2-dimethylpropyl)pyrimidin-4-amine

372 N*(Cyclopropylmethyl)-5-methyl-6-[(3R)-3-(methylamino)pyrrolidin-1-yllpyrimidine-2,4-diamine

373 N*-(Cyclopropylmethyl)-6-(2,8-diazaspiro[4.5]dec-2-yl)pyrimidine-2,4-diamine

374 6-(2,8-Diazaspiro[4.5]dec—2-yl)—N4-isobutylpyrimidine—2,4-diamine

375  N*(Cyclopropylmethyl)-6-(2,7-diazaspiro[4.4]non-2-yl)pyrimidine-2,4-diamine

376 6-(2,7-Diazaspiro[4.4]non-2-yl)-N4-isobutylpyrimidine—2,4-diamine
Biology
H, Binding
Cell pellets from CHO cells expressing the histamine H, receptor were homogenised in ice-cold 50mM
Tris-HCI/0.5mM CaCl, buffer containing a protease inhibitor cocktail (Roche®, United Kingdom) using a
ground glass homogeniser. Homogenates were centrifuged at 48000g for 30min at 4°C. The membrane
pellet was resuspended in fresh buffer and the centrifugation step was repeated as described above. The

membrane pellet was resuspended in 50mM Tris-HCI in the same volume as the original cell pellet.

Aliquots of membrane preparations were stored at -80°C and were used for [*H]-Histamine binding
experiments.
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149 NT 5,2 200 NT 34 150 NT 11,8 201 NT 35 151 NT
12,4 202 NT 36,5 152 NT 16,9 203 NT 37,9 153 NT 11,5
wQeeh7am18d 154 NT 1,71 205 NT 39,3 155 NT 1, FGr/Be260d4¥D3668
39,9 156 NT 2,44 207 NT 43,3 157 NT 2,49 208 NT 45,1
158 NT 2,59 209 NT 46,4 159_NT 2,62 210 NT 48,9 160
NT 2,65 211 NT 49,3 161 NT 2275 212 NT 50 162 NT
Met, 1 213 NT 52,9 163 NT 3,78 214 NT 54,4 164 24,5

Cellgneg‘@ra%%s?(Z&F—?S%gveg) we}g%c%teg f‘§%ﬂ %@%’Fﬁ 5§ng 6at icg%@%zfah%atgre with 3nM
2, 52!-1]BlsféiFﬁm821;h8drodh®9dd\(30—6@€¥fﬁm@&(I)1 AQMMVEBis-HCT (PHNT)gwithsor svoukgempeting
H, ll&Qng’ The fehctil wls #rireted BN FapRiSitrdtion krdughlD.5% pbiy2BderiMiind-8dked Unifilter

GF/%-pgteN%afl?ré f:yT \%eldﬁliy]tqri%was%g%\}lﬁﬁj mi é:Z %olg\gOn]d\Q Tﬁs IZ&SFIMS @93 dried for

45mirGat 25°8 aNg bdund radipleRel NyBS QGermmgQgsmq-lsmthl?tlon f?lgltlwl—te&hglqgeszg@ -specific
bin 2 V\;lagaeﬁnéé;@ltﬂ\% 17 g 77230 Ndor EddpetitbB binlifg dtddics, RB@IUBE were calculated

yclmgféSé?%gg% %réexp?gnede\r[%o%%rrﬁmwv@?%%%é%7%d a ligand concentration

ofsummwmg to tx GlpRYE-ErYsHAfT € where; OB AnBe K
Ki nM 234 NT 177 §85 m%oo EmmBine o (nm)

Method 2

Cell membranes (15ug/well) were pre-incubated for 120min shaking at 4°C with Ysi WGA beads
(250pg/well) in 50mM Tris-HCI (pH 7.4) followed by centrifugation at 1500rpm for Sminutes and
resuspension in 50mM Tris-HCI (pH 7.4). The membrane/bead mixture (15pg membrane / 250ug beads
well) was incubated for 90minutes shaking at room temperature with 6.5nM [2,5-°H] Histamine
dihydrochloride (30-60Ci/mmol) in 50mM Tris-HCl (pH 7.4), with or without competing H, ligands. Non-
specific binding was defined with 10pM JNJ7777120. Bound radiolabel was determined using scintillation
counting technigues after 90 minutes. For competition binding studies, Ki values were calculated from the
ICso value based on an experimentally determined ligand Ky of 5.2nM and a ligand concentration of 5nM
according to the Cheng-Prussoff equation where; K; = (ICs0)/(1+([L1V/Kq)).

The compounds of the Examples have been tested in the H, binding assay described above using either
method 1 or method 2. Preferred examples have a K; value of less than 1 KM in the H, binding assay.
Most preferred examples have a K; value of less than 500 nM in the Hy4 binding assay (method 2). The
specific K; values for the Example compounds that have been tested in method 1 and method 2 are given
in the table below:

Method 2 Method 1
Method 2 Method 1 Example | (Ki (nV)) (Ki ()
Example | (Ki (hM)) (Ki (nM)) 15 19,2 NT
14 335 82,3 16 1740 NT
2 NT 485 17 483 NT
3 NT 220 18 387 NT
4 NT 374 19 132 NT
5 NT 263 20 58,1 30,5
6 NT 502 21 722 NT
7 NT - {939 22 59,3 58,9
8 NT 593 23 824 NT
9 19,3 2.7 24 30,8 NT
10 4,11 2,85 25 154 NT
11 31,6 10,6 26 30 NT
12 52,4 NT 27 22,4 NT
13 51,8 NT 28 21,3 NT
14 23,3 13,6 29 82,9 NT
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containing 2 to 8 carbon atons, (CH2)fhet', (CH2)gCF3,

(CH2) ZOCF3, (CH2)haryl and Cl1_6hydroxyal kyl; R5 is H
Wo@eooRR/2168.2; R6 and R7 are each independent|y Be&l/EB20e&d03668

fromH C1.6alkyl and (CH2)j C3. 7cycl oal kyl; or R6 and

R7, 35 together with the nitrogen atomto which they

are bound, forma 4, 5 or 6 f®nbered heterocycl iC

ot 200710 ltﬁ-ﬁﬂ PCT/ | B20(¢67 00366

2 Methidd 1
1 \r e eackainpdepR tI y Ki (nM))
S S e

ﬁﬁo RS 1%b¢ﬁ10, M;get her W th tthezp trpgen atomtQr

ch 2;6.,bey are pgend, forma 4, 5366 6| genbered | nr

?3555 et é(tf" C growp; RLI and 2 age eprh NT

EHEpENgENt Ty sehgcted frgm H, [CI sbal Kykr and NT

G842 )y _/CYCl Oa@yT; oOf 1 and B3¢, pntogether |wrth

BRE N REPTEN at Ot 0 Whi Ch) t hey amep bolre, form ang, 5

Qkg 0 @gpered neigrocyclit g group, 3eR1L3[ and R14 aner

gaeh [peEpendentlyy sel ected frdm He2 Cl]| sal kyl andnt

(36412) [Aggn_/CycCl OalNfyT; or 3 and Rs#4, |woget her WNrh

38g Nl dokP0en at omrt 0 Whi cH t hey arse4 bound, formand, 5

@ho © EpRelopd Netegrocycliq group; 285 binc, d, e, |iNT g,

a1 |Hesool ., M angirp are each i ndemeadennty sel ectjed

T3adM Diavkisogmand nd, n is 1, 2 jor 387 10NX is 2 on N3,

WagT el dodk40mal S [Jr then the (CH2) 3egroupTmay be | NT

rapl acee, akdu a [leranched dl kyl |gragp  caomt ai ni ng [T

cab bofssedpamym vy land z are |each | nd¥pendamt |y sel edNled

fagem 13s4eb and 3 |aryl 1 s phenyl,| nagght hyINT _ant hr ag\WNT or

agnaniir yl, eagintoptional |l y subst37gut ediTby one qQiNT

age gmnoups i ndegendent |yl sel ect e373f r oMrCl. 8al KyINT

Ghgsal lkoxy, OH, |hal o, CF3,| CHF2, QGCF3, [BCHF2, SCHINT

hesdr oxwwCl- 15 faltkyl, Cil-i4al koxy-3Z8. 6aINEy| NT

Gk44al kyl - S- CL. 4altkyl , ary|l ', het 1376Cay \NTl Chet 1 NT

Sseyl INTShet ', CRECES, CH2CF3 CF2CH3i C(O) NR13R14,

Cis3acyairoal kyl , |@8. 7cycl oal kyl - Qir-rbadebtyd |

C3_7cycl oal kyl - C1. 4al koxy, C3.7cyc|oa|ky|-

Cl. 4al kyl , C3. 7cycl oal kyl - d - 4al koxy- C1. 4al kyl ,
OC3_7cycl oal kyl and SC3. 7cycl oal kyl, wherein the aryls
and het' groups are optionally substituted by at

| east one group selected from Cl. 6al kyl ,

C3. 7cycl oal kyl, C1_ 6al koxy, OC3.7cycl oal kyl, hal o,
CN, OH, CF3, CHF2, OCF3, OCHF2,' hydroxyCl_6al kyl,

Cl- 4al koxy- Cl1-4al kyl, 20 SC1. 6al kyl and SCF3; het is
4 to 8 nenbered non-aronmatic heterocyclic group which
contains at | east one heteroatom or group

i ndependently selected fromN, 0, S, S(O and S(O) 2,
wherein the heterocyclic group is optionally a

bri dged bicyclic group or is optionally fused to a 3-,
4-, 5- or 6- nmenbered carbocyclic group or a 4-, 5- or
6- menber ed heterocyclic group which contains at | east
one ring menber independently selected fromN, 25 O,
S, S(O and S(0)2i and wherein the ring systemas a
whol e is optionally substituted by one or nore
substituents independently sel ected from Cl. 6al kyl,
NR6R7, (CH2)aC3_7cycl oal kyl, al koxyal kyl containing 2
to 8 carbon atons, (CH2)bhetl, (CH2)oCF3, (CH2)yQOCF3i
(CH2)daryl and Cl1_6hydroxyal kyl ;- aryls is phenyl,
napht hyl , anthracyl or phenanthryl; and het' is an
aromatic or non-aromatic 4-, 5- or 6- nenbered

het erocycl e which contains at least one N, 0 or 30 S
het eroatom optionally fused to a 4-, 5- or 6-
menber ed carbocyclic group or a second 4-, 5- or 6-
"nmenbered heterocycle which contains at |east one N, 0
or S heteroatom 2. A conpound according to Caim1,
or a pharmaceutically and/or veterinarily acceptable
salt or solvate thereof, wherein R8 is hydrogen
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3. A conpound according to Claiml or Claim2, or a
phar maceutically and/or veterinarily acceptable salt

w@200007963 vat e t hereof, wherein R4 is hydr ogenPCHIB2806/003668
compound according to any of clains | to 3, or a
pharmaceutically and/ or veterinarily acceptable salt
or solvate thereof, wherein Rl is

claifs: 7cycl oal kyl - CO. 6al kyl - optionally substituted with

met hyl . 5. A conpound according to any of claims 1 to

3, or a pharmaceutically and/or veterinarily

1. Azgoppndpfifermidd : or sol vate thereof, wherein Rl is
C3. 5cycl oal kyl -C0. I al kyl - optionally substituted with
met hyl . 40 6. A conpound accarding to any of clains |
to 3, or a pharmaceutically @&and/or veterinarily
acceptable salt or solvate fhereof, wherein Rl is
cycl opropyl , cycl opropyl -Nret il or
met hyl - cycl opropyl . 200[7/ 072163 £CT/ |1 B2006/ 003668
79 7. A conpound accol'thNTg anyof clains | to 3, or
a pharmaceutically and/des veterinarily acceptable salt
or solvate thereof, whefein Rl i &c1-06 al kyl. 8. A
conmpound according to any of clains | to 3, or a
pharmaceutically and/or veterinarily acceptabl e salt

or aqrhargabertitally aridior etdrinariprseapiahle Ralt ¢r goheatetpereof BYNGSY |

R E@,XAlkyl lral,'@élcﬁlkbl d%(-,aﬂl@y bptiorallestibyutep fatp yethyl, alkoxyalkyl containing 3 to 8

carlionﬁ‘g?{rﬁrﬁ% g%}@kﬁ Bg,y rhgetxl c?F 8@&%’\%}1 BQ%J.E:‘C{{ atkyll &rc1 Q%Mkyalkyl

r_§ het, m‘owéqqqtyqat ﬂ‘m I@bwou% Fontqlr@@b aﬁfpe n@oge&a Bﬁﬁdﬁﬁ%gtltuted by a group
whiatC C@hding gatt teastn\pnef niGgan natorh; tap B2 ior NE(CH2):NHz,  NH(CH),NHCH,, or
g:h@)rmg t| cally and/or veterinarily accept able salt

, or $o| v r eof

R lshé-l rﬁ1t8?llalg @E;t%ﬁgyyggw\xﬁ aglﬁ)x;{aﬁzl cog?agﬁg ot dgse?:QgSn \MOHQ (CH2),CF3,
(CHABOBF e P v chypl-ca R At R coarifeh it e Pitressgr 2R oW C&‘Hhev are bound
forrR R4 18 R3hdbee8 RbakiBBatR MetefbydiDgreup whidhhvptionziy doethies ozt mmre further

hetgr%%fgrrg% g&%h@%?&ﬂ&’&&#dﬁéﬁ 'fr%ﬁ&tr\?% fsr o) 'é'nd @(0)2, wh&Eikhe heterocyclic

o biays g NARE> IP I@f 0,a 3-, 4-, 5- or 6-

s RN Y PRy B BT oERea Ry
mefnueredicatrbbcmagrpumer a & 5-0r 6Gremirerad beterdcyclicardyd arish p@talns at least one
e rq}{de@enéently Selechd 1omTe D&Y, ethb)Al &[5 ¥Ad Whergh @iéfing system as a

e ds .
whgléfsgg?%\al{}fsﬁﬁﬁuﬁg%bone%sr O??%bsrtl un.Q{%”g\{Eg.?JenW dé%\%%@ﬂ?é?# 8{ Bhlaéyl NR°R,
(cmzoaﬁg;cp;ogwmmy%vmta@msz OO%F*FB%‘aq‘t?’S&S SCitshptt PRy (CH2OCFs,

(CHEryCnd R LHPorGxyBIRg) | dravied ai thel eqesystem tab w véele eottaes 4t rle@nh two nitrogen
ato%% ?@clnlﬁYrIs on%ﬁ@gge Car{?%@%’ceﬁcb? C'_?g@pi@%‘ch coHidiar &Jagt)Gne nitrogen

con on at oms het', (CH2),
atq"cHR) YOCF3| (CH2)daryl and Cl1. 6hydr oxyal kyl , provi ded
R* idtgtor Rhend R rggethgstigrihasitrageniatondo whisit tikihare heund daita 4 i membered

noh- hltoﬁ'lgtg:%ter&"yéﬂgﬁro% whigh bt (};Q&ﬁalﬁﬂ dne @ @fdreafuier ABErohtdms or groups

mqsq‘lajﬁnﬁ%wlé]té%glecg%do m T%E) %p%@ﬁ'poun g@%rre]@ tl‘?'et héte@@%{:hc%s is optionally a
bridged Aicyshaerawrcas i dpicnpivyusan i ot 4ret 814 msmb?fﬁd CRERASRISEPY o @ 4- 5 of
6- rﬁaﬁﬂereﬂmeﬁtbbyb&t doup2ihich hetahef ot leati @neiing nidghbaricdeRSdently selected from N,

’b O%ﬁf& I?aﬁ Sg&r)nt Qn(} \Dﬁerc{“ thk 99&5 s ot holdhd &d%oﬁalﬂ)eyub%tlﬁed by one or more

suh%{uggt@deq@er&y &SE"%uffe'H Wl?yg {1}10[0 ‘N@oﬁa a{C%Ig)e%ﬁ%/cloalkyl alkoxyalkyl
conteinieg £ toré daebon s, Gerbmhedt @hls)gCFgV(ﬁ@r)z@iCﬁs, {GHe)nindaad GrﬁDYﬂr‘?)%amyl
ROGS 19 BINA 'SR apt i onally a bridged bl cyclic group or is

Rso%ld l;’ggarlel& :E‘%C@ udSeBender%y sel%%éd #cgﬁ C1 %rk}[reagm% é(gﬁ 2@3 753’%%3*)" or R® and R’,
togﬁéieew@ttp%mltrqserg?t@n i Wit éey @@rh‘)%ndn@ma% 4,|5¢5, 6 egghgred heterocyclic group;

nitrogen atom and wherein the ring systemas a whole

is optionally substituted by one or nore 25

substituents independently selected from G . 6al kyl,

NR6R7, (CH2)aC3 7cycl oal kyl, al koxyal kyl containing 2

to 8 carbon atons, (CH2)bhet', (CH2),CF3i (CH2)yQOCF3,

(CH2) daryl and Cl. 6hydroxyal kyl, provided that the

r|ng systemas a mhole contalns at Ieast two nitrogen

o,

j‘
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30 salt or solvate thereof, wherein R2 i s NH(CH2) 2NH2,

NH( CH2) 2NHCH3, NH(CH2) 2NH(CH3)2 and R3 is H 12. A
w@orpomiad according to any of Clainms | to 8, 0oPCHIB2006/003668

pharmaceutically and/or veterinarily acceptable salt

or solvate thereof, wherein R2 and R3, together with

the nitrogen atomto which th®y are bound, forma 4
R%Qﬂogc fpered heterocyclic group sel ected fromthe

\g’f@% beshsRe e ede&?‘”l‘ %)71 qﬁ& g;(c,‘:yz)kga Brclgalkylngr & and R™,
tog¢<her wﬁh thRnitrpged a0 tRwigchNheyRre FRURY, fATRI4N or[§mebRred hgterpeyNlic group;
R MndVREreed Each HRegenBehitip YefdcRA S H cv%myne,namzp@ .cycloalkyl; or R™ and R

tog A R g ep)éto%q wi Eht a?e b%lu %l X §or 6 member d heterocyclic group;
13 5‘ & 13 14

R 26481 d*if Srpch B‘d‘iﬁea?%ﬁ‘%(nsz‘e%? ff%[“ BinGrAkY é’ﬂﬂ C@dh@ycvzsﬁefr%rm R™and R

togatiadr @ith thanirbgen abomapvbit theysaad ound, forrs e yadré mendred heterocyclic group;

a, PMOIQT @f% 0 kAN a pQE@ac’n"]ﬂ%&%ﬁ%@ﬁ@édte@%rﬁ@tﬁgalflJ:-Pm H or
conpound according to any of Claims | to 3,

n's‘or‘ 8{ phar maceutically and/or veterinarily acceptable

X iss@lof 3owh%@'ll Vatie % Hen diest (CHal grogb malR®ei repladed it Robrénshes! alkyl group

con&jfﬁr{g@cbﬁdbmaﬁbmgroup, optionally substituted by one or

yargg% ég@%{t ﬁ'ch &e%&&f%%%%ﬂ@@t ly selected from

ary'd%ﬁt’%ﬁy'n% rghracy, mpﬁnmrﬁggrl, ggatjlp%}/ %ﬁ@{as}lthtg%( al K %@F@ore groups
lnd(mymﬁﬁd taBH2))selliayl,\d1.sadiorl, GH, i@y AF DRKEL ROFs, OQBFz. @CF 3, hydroxy-Cy.

ealksilomelmsi oagaﬂ@rdﬁlgyl B, 4y, %le%ad'daa/l‘cb%tﬁsarw sﬁet‘ CF2CF3, CH,CF.,

20r 31 %ﬁm E%ﬁ’c cl aﬁ}ﬂv\ﬁ; é?yglg%{keyké algyl I—‘I;'/ 6(?)/%1%_‘8/ EV@EO \ 37cycloalkyl -0-
Crebi7E0nRee - aRkpBID SN0 OF6ERcloakyl ang. SCarayelerlnh wherein the aryl’ and
het'agrows dire gptibiallg buibisiutdd byOst |EasphiRr fieLpasdletted@irbry CARMYIOC, rcycloalkyl, Cy.
ealk\éﬁft BEL ] %wa RRC e téﬁ@'&s,ﬁﬁlﬁ, R, SR arok 28 LR ¢, SRF-calky!

oun el ng selected™f
SC1 ealk and SCF3,

het is 4 to 8 membered non-aromatic heterocyclic group which contains at least one heteroatom or group

independently selected from N, O, S, S(O) and S(O),, wherein the heterocyclic group is optionally a
bridged bicyclic group or is optionally fused to a 3-, 4-, 5- or 6- membered carbocyclic group or a 4-, 5- or
6-membered heterocyclic group which contains at least one ring member independently selected from N,
0, S, S(0) and S{0),, and wherein the ring system as a whole is optionally substituted by one or more

~ substituents independently selected from Cysalkyl, NR°R’, (CH_).Cascycloalkyl, alkoxyalkyl containing 2

to 8 carbon atoms, (CHz)bhet1, (CH,)<CF3, (CH,),OCF3, (CH,)garyl and Cy.ghydroxyalkyl;

aryl' is phenyl, naphthyl, anthracy! or phenanthryl; and

het' is an aromatic or non-aromatic 4-, 5- or 6- membered heterocycle which contains at least one N, O or
8 heteroatom, optionally fused to a 4-, 5- or 8- membered carbocyclic group or a second 4-, 5- or 6-
membered heterocycle which contains at least one N, O or S heteroatom.

2. A compound according to Claim 1, or a pharmaceutically and/or veterinarily acceptable salt or solvate
thereof, wherein R® is hydrogen.

3. A compound according to Claim 1 or Claim 2, or a pharmaceutically and/or veterinarily acceptable salt
or solvate thereof, wherein R* is hydrogen.

4. A compound according to any of claims 1 fo 3, or a pharmaceutically and/or veterinarily acceptable salt
or solvate thereof, wherein R' is Cacycloalkyl-Co.salkyl- optionally substituted with methyl.

5. A compound according to any of claims 1 to 3, or a pharmaceutically and/or veterinarily acceptable salt
or solvate thereof, wherein R'is Ca.scycloalkyl-Co.1alkyl- optionally substituted with methyl.

6. A compound according to any of claims 1 to 3, or a pharmaceutically and/or veterinarily acceptable salt
or solvate thereof, wherein R' is cyclopropyl , cyclopropyl-methyl or methyl-cyclopropyl.
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N4- (Cycl opropyl met hyl ) -6-[(3R) - 3-(net hyl am no) pyrrolid
in-1 -yl]pyrimdine-2,4-diamne, 5

WOZe0¢Cynbdpr opyl net hyI) 6- [ (3R) - 3- (net hyl am no@Y/IB2006/@3668
in-1-yl]pyrimdine-2,4-diamne tartrate,
N4- 1 sobutyl -6-[ (3R) - 3- (et hyl am no) pyrrolidin-1-yl]pyr
i m di ne-2, 4-di am ne,

7. A\%nﬁogun% ﬁ?@{gww&a&k; 184, 6&%&&&@&%@& mérnyrgé&éptaue salt

°rs(3|¥€tFHV?é %%3"% B G Eerl | 3 a;nl ]nFI\)I;/I“s?nbglt n- 4- ani ne,

8. AbcfrRywid aprosiigl e wiegHime 1 [o(3BR)2 Rarmarautisallaaridlenyetyyinerinl dodéptable salt
or Sdtvhte thetebDYWRdrEh A1 8 ety aMdpebutyd, Q-methyl-propyl, 2-methyl-propyl, 2,2-dimethyl-propyl,

2 m'élﬁ\gll(b% y§ P‘ f- %hw thS{P%.lt%}l ?nleﬁx‘l‘l%ﬁél 9%%29@%%&}/ 59 d@neth?lypropyl or

‘5°NHIQYQ/CI opropyl - 6-[ (4aR*, 7aR*) - oct ahydr o- 64 pyrrol 0[3,4
9. A bynmpunddacaerbiny to] gpy dhtldime e-t@ 8 der chi phamraesutically and/or veterinarily acceptable

salm sc%’a@é tﬁQ’Hcsfmhegx l(z%ﬁﬁie‘ ?d@gﬁ%r vt SR WEEST Rl RYHRkRD 3redound, form
Py resbostigotg Bt 3ot Pl soes g on nyre fner

hetpr]aggms; off gidupne independintisatpsted from N, O, S, S(O) and S(0),, wherein the heterocyclic
grofip (s3opBany ko aitge- a@ertcl GHoup- dr |ylo)mdhlény(f3sea t8-d 84 fal, LoroP ePMembered

I
carﬁﬁ:yé&/ 8’8%{)6#0@ Af)jfléqgr l% %g?e{%?dc Cll ?ﬁlpnvg)hlcgzcgntauas at Iefst n]nf rlrrn)g member
md%emlﬁnw ﬁeéec@ 4og %{n¥n§ ) and S( 2, and wherein the ring system as a whole is
optManq JuBstiDiedetyhyhe butnple) sibsit@niveindapkaentyoseeceti fdim Oh.salkyl NR°R’,

b%q}ebbakgm eﬁi{o%m% él;nﬂinﬁ\ 2nt% 8 carhon atoms, (CHz)bhet (CH,).CF3, (CH5),OCFs,
? aaii:l égﬁ%ygpygmc& ged that tlrlmrlng systerpn gg a % cﬁe céjntamslat Yela tt\X/)o nitrogen

atomaocgﬂmatap en Jitrqgen htytlnaed {s3ubptituted o rigregp whigh Fakains Bt iphst ope nitrogen
atowat i m di ne- 2, 4-di am ne,

10. wcohxﬁgﬂmayclordﬁ\g %&CI&W Hyal p@\%ggu%ﬁ)’ énq opvejcertwar]lyp%[:ép@b%'sgl?or solvate
the@ot gh?r%ﬁqugﬂ% rfsgeglféyv‘trd}hﬁ n,trogqn] ate tcbwlaﬂ-yﬁhﬁ\,‘, Aot dorm a 4 to 8

memidereld romtamenatid\detdr@eydiic group which optionally contains one or more further nitrogen atoms,

wh&feul‘i %Bﬁ@@?&é})ﬁhc) gr@lplﬁcrﬁﬁ%ﬁ)m/ brRgaIHRY @i glolislbris deti¥dalPiisddid &lk., 4-, 5- or

B- 'Rﬁ"t(e?dfarﬁo%'tcﬁgﬂu%? P‘i’ﬁ or66 f‘f@'ﬁfe"?ef?é"t"}’ﬁ)‘f %roxf?ev}(hécflcgntimsyzrt least one
mtr])qﬂ)rqtcm\ cRnd gvieren Hie H1p rfystem as a whole is optionally substituted by one or more
sudsétudntsiydepéndertly weibdiad finpeyaiky, rNRIRTy (QHR).C1-B9cloalkyl, alkoxyalkyl containing 2

toé@ért{é al%['no p(f,'igz Jﬁlftm?cm) cs= (CHa) Fg 0CF ( daryl and Cahyapy »y provided that the
({

rmq asfs aw&plaﬁzpﬂ@ns SIe@t W'ﬁﬂo cﬁ(rg?é%rés( g M en atom and is

substjthtpd Mqrmmmybmnsw ey piamiitdigereaidn. 4- di ami ne,
11. Néc&r%oémacédrwtela Wiandt 1o, biEgHAhRBUBNY dRBérivEichiatily ¥icceptable

s S e R s i NP G e e
12, 1p qowpwnﬁgcgarﬂngﬂoamyntg Claims 1 to 8, or a pharmaceutlcally and/or veterlnanly
acd¥ralbil bt or Boilaf tﬁérsdfhyﬂeaén Mahettbgéther ithythd MiYddeb@NEwRich they are

solfgh B9 e “f"{? 2oy e b s gs e
4-di am ne,
N4- | sobut yl - 6 (4 nmet hyl -1, 4-di azepan- 1| -yl ) pyri m di ne-2
, 4-di am ne,
N4- (Cycl opr opyl net hyl ) -6-(3-pyrrolidin-1-ylazetidin-
-yl)pyrimdine-2,4-diamne, MN4-Bicyclo[1l.1.1
lpent-1-yl-6-[ (3R)-3-(nethyl am no) pyrrolidin-1-yl]pyri
m di ne- 2, 4- di am ne,
6- [ 3- Met hyl - 3- (et hyl am no) azeti di n-1-yl ] - N4- propyl pyr
i m di ne-2, 4-di am ne,
N4- (2, 2- Di et hyl propyl ) - 6- (hexahydr opyrrol o[ 1, 2- a] pyr a
zin-2(1 H-yl)pyrimdine-2, 4-di am ne, 35 :
"N4- (2, 2- Di net hyl propyl) - 6- (3 pyrrolidin-1-ylazetidin-
-yl) pyri mdine-2, 4-di am ne,
N4- (2, 2- Di met hyl propyl )-6-[ 3-(i sopropyl am no)azeti di n-
| -yl'] pyrimdine-2, 4-di am ne,
hM (tert-ButyI)-6-[(3R)-3-(nethy|anino)pyrrolidin-I-yI



~ 10

82

N4- (2, 2- D net hyl propyl ) -6-[ (3aR*, 7aS*) - oct ahydr o- 5H py
WO e@lofAB63 2- c] pyri di n-5-yi] pyrim di ne-2, 4- di anPeEIB2006/003668

6- Pi perazi n-1-yl - Nd- propyl pyri m di ne- 2, 4- di am ne,

N4- (Cycl opr opy[ net hyl ) - 6-[ (4aR, 7aR) - oct ahydr o- 6H pyrro

| o[ 3, 4-b] pyridi n-6-yl]pyrinmé8dine-2, 4-di ani ne,

N4- (2,,2- Di met hyl gropyl ) - 6-[ (4aS, 7aS) - oct ahydr o- 6H pyrr

oIo[3ﬁ4-b]pyridi -6-yl]pyrimidi ne-2,4-diamne, 5
hyl)-6-[ (3R)-3-(net hyl am no) pyrrolid

N4 - opr opyl
i n- I-y[tEyrini | ne-/2, 4- di am ne,

pyl - 6- S, 7ab) - oct ahydr o- 6H pyrrol o[ 3, 4-b] p
|d| 6 yl ] pyri mipgRne- 2, 4-di ami ne,
[3- thylan1no)aﬂ@t|d|n 1- yl ]-6-(4- et hyl pi peridi n-
yl)pyri mdin-2-

yr
4-
N o

N4- (Cyclqﬁentylnethyl) 6-[ (3R) - 3- (et hyl am no) pyrrolid

in- L.yl ]pyrimdi 4- di am ne,

“Tm+cy tyl - 6- .S 7aS) - oct ahydr o- 6H pyrrol o[ 3, 4- b]
py¥ i dj I'] pyr i ne- 2, 4-di am ne, 10
6-[( - (Met i no) pyrrolidin-1-yl]-N4-propyl pyri

m di ne- 2, 4-di am ngy” and,

N4- Et hyl - 6- (4- net hiyl - 1, 4- di azepan-1-yl ) pyri m di ne- 2, 4-
diamne. 17. A plarmaceutical conposition including a
c ound according to any of clains 1 to 16, or a

phagoeceuti cal ky and/or veterinarily acceptable salt
or $olyate g therezggigggether with a pharmaceutically

15 accept bl e exci t. 18. A conpound according to
any of Naims | t ° a pharmaceutically and/or
veteringfily acceptable salt or solvate thereof, for
use as a nedicanent. 20 19. The use of a conpound
anordlng to aQy of clains 1 to 16 or a
phaN tlcaIIyN n veterinarily acceptable salt
olvate t her eg f flo he manuf acture of a
dicanent to tre Nsegse for which a H4 |igand
|s i ndi'cated. 20. The useraccording to claimi16, for
t he nanufﬂcture of a nedi canent to treat a disease
sel ected 25 fron1 nfl ammat ory di seases, respiratory
seases (e.g. ad respiratory dlstress syndr one,
aéhmﬁ/\¥ﬁsp|ratory djstress syndrone, bronchitis,
chrdni c bronchitls hroni c obstructive pulnnnary
cystlc Nbrosis, asthma, enphysens,
rhinitys, /chronic S|nu3|t|s), al l ergy; allergy-induced
ai rway ponses, allergic rhinitis, viral rhinitis,
Whgllﬁlq th@lrll'lg E\g#]eé'lsgs:y \Wgnl rgag/tﬂ%es{l@sﬂm ?lb}/ %tqe or%‘t? ?éc' 8 hl or (CHz)ancycIoalkyl
9%YREnal e and nal e sexual dysfunctlon skln dlseases such
as dermatitis and psoriasis, cardiac 30 dysfunctions

13, %QGI'HR d BABRRE & Himi18 CohQFﬁHrrﬁac@mQaIﬁ%ﬁM&W@e%anS] 'a&%ﬂ%?@salt or
e gaSt I Ol nt eS7t i nal ract suc i nfl anmmat ory

solvgisRarecfiheieinR” apy R e indsppadsntly selagies frop i oGyl cer osa,

cancer, rheumatoid arthritis, hypotension, pain and

14. QVoh H%&o@r@qg%ﬁgeﬁms 1I résor a gf!h%rﬂ%%eutléll)g%%qgetgrﬁnanly acceptable

trea
sa“stF'P‘@‘? R WA &i §e“5§‘29 ﬁ‘ d? a\mr“&'ﬁ'“y' L %H”F'i%g%vhﬂ'“it%* by one or
molien elibstitents, indepepaantyi sgleciinirom SCealkyhgNRTR' s £3H).Omnyvivkikgn alkoxyalkyl
con@irir@@ltd ¥ BardiRs, @FH,)he QORUR éCI-QF@@fa,d(CP!QdeWPa@W er%mxyaukyu
claims 1 to 16. 22. A process for preparing a conpound
according to any of claims 1 to 16, conprising the
15. ﬁ@ﬁgot@fi acchgp i érydqrepqq@ngiclg@ngmm@pem@sﬂlmmd@r Q/ptpqn)anlw\@ceptable

- salt2D SRR H2t&8 WRETEh RBROOSNBIQ3668 83 R N
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1IN XY IR(Il) with an amne HN(R )(R4) to provide
a conpound of formula (I1) 5 RR N NX-'"I NR 14

w@ kdoy/oR183 f ol | owed by reaction with an am ne HMN{TREB20043)03668
to provide a conpound of fornula (1); or 5 (b)
reacting a conpound of formula (I11) R N N X YR
(I'11) wth an am ne HN(.R2)(IQfB) to provide a conpound
of forrrula(l\/) 5 RR N' N RANIT r Y13 8 RR (1V)

16. ,ﬁlcmo\é\e %Fc%'glr each&n 5 for? Bhar %elﬂ?‘% Q%nw&aiajaﬁ )a(r:'rc‘%i&%%e Isa(l)t rc])r solvate
therexdf, Sald(wnmuweﬁl@@emt%ﬁ % to any one of claims | to 16,
N (@ﬁ:@m@hﬁbtﬁﬁ)ceewtﬂ)e@hétyylmmtrahine -yls@imtdines2 4stidmiret e
N*- (#Yc?o%%%ylﬂetm{l) (ﬂ%(ﬁ%%ﬁﬁetﬁ%ﬁ?@%ﬂdﬁ 1%@3&@% 2SididsHrate,
[

N AR - PO RSB SET AP B of onadi ne_and
N -(@ etan\étﬁMlpmyl)-G{ﬂB&)tﬂmemaamlBo)pm@m—byl]pﬂmlgw digrginN-fsobutyl-6- -[(3R)-3-
mek?'}yémeslpﬂﬁ‘onm1Jy@pgmam-ameagonI sts Leukotriene

(?y%%lu? 8y§he§hy§-?é&?ﬂ)-#-gr? thg%mnno%ir%ﬂ%‘?&@y%ldlk-ﬁgﬂmnel--rm
N"' @ﬁd};rpﬁmdpr@yb-@ﬂ é@g‘ 7piﬁ’]}rp¢j@hy@'p-§H pyrff&q[%ﬁplﬁﬂldpﬁe@pynmldme -2,4-diamine,
N*-CyRfobipyi-6/[@aR*FalRY-ottaHytioietiqysqlo] HDEDyridinkeHipytriowdine- -2EpfEmine,
N4 nI&b&H%ﬁ{ﬁR%ﬂg o@tlah)}alo-@-{]p?/rrggwh yﬁH in- imidine-2,4-diamine,

esterases

4 i nhi bi t
'%'O?f'?‘l'@?pﬂ'é@ WV'P@?@G@? %@gé@‘gr'm'gg neu'rng)qlfe ’Palnslm ? { Zr
6- (3 Metbmxinajkeazelrd'm FBiENF(@ 3. 3itrflugerprop\DeAVEiding-gibfigtinge,

N*- ég Wﬂ&hvl B 'gétﬁ)tlénﬁh% azé’dndﬁiﬁﬁ)‘ fjamidine-2 3-dlahrexy genase
- P T R LRSI, 25k A 1E T €1

[ enocept.or agonl st
N*-@efdusecrsw)iecBorethyomperezetiin-frsh-Peimiggrndsdignype:
N‘.JRipag@astayb-(3sethylamino-azetidin-1-yl)-pyrimidine-2,4- diamine,

N*-Isobutyl-6-[3-(methylamino)azetidin-1-yl]pyrimidine-2 4-diamine,
B8-[3-(Methylamino)azetidin-1 -yl]—N“-propylpyrimidine—2,4-diamine,
N*-(2-Methoxybenzyl)-6-[3-(methylamino)azetidin-1 -ylJpyrimidine-2,4-diamine,
N*-(2,2-Dimethylpropyl)-6-[(3R)-3-methylpiperazin-1 -ylpyrimidine-2,4-diamine,
N*-Ethyl-6-(4-methylpiperazin-1-yl)pyrimidine-2,4-diamine,
N*-(Cyclopropylmethyl)-6-(4-methylpiperazin-1 -yl)pyrimidine-2,4-diamine,
6-[3-(Methylamino)azetidin-1 -yI]-N4-(2-methylbutyl)pyrimidine-2,4-diamine,
N*(2,5-Difluorobenzyl)-6-{3-(methylamino)azetidin-1 -yllpyrimidine-2,4-diamine,
N4-(2,3-Diﬂuorobenzyl)-6-[3-(methylaminojazetidin-1 -yl]pyrimidine-2,4—diamine,
N*Butyl-6-[3-(methylamino)azetidin-1-yl]pyrimidine-2,4-diamine,
6-[(3R)-3-(Methylamino)pyrrolidin-1 -yl]-N“-(2-methylcyclopropyl)pyrimidine—2,4-diamine,
N*-Isobutyl-6-(4-methyl-1 /A-diazepan-1-yl)pyrimidine-2,4-diamine,
N*-(Cyclopropylmethyt)-6-(3-pyrrolidin-1-ylazetidin-1 -yl)pyrimidine-2,4-diamine,
N*-Bicyclo[1.1.1]pent-1 -yl-6-{(3R)-3-(methylamino)pyrrolidin-1-yljpyrimidine-2 4-diamine,
6-[3-Methyl-3-(methylamino)azetidin-1 -yl]-N"-propylpyrimidine-z,4-diamine,
N*-(2,2-Dimethylpropyl)-6-(hexahydropyrrolo[1,2-a]pyrazin-2(1 H)-yl)pyrimidine-2,4-diamine,
N*-(2,2-Dimethylpropyl)-6-(3-pyrrolidin-1-ylazetidin-1 -yDpyrimidine-2 4-diamine,
N4-(2,2-Dimethylpropyl)—S-[B—(isopropylamino)azetidin-1-yl]pyrimidine-2,4-diamine,
N*(tert-Butyl)-6-[(3R)-3-(methylamino)pyrrolidin-1 -yl]pyrimidine-2,4-diamine,
6-[(3R)-3-(Methylamino)pyrrolidin-1 -yI]-N4-(1 -methylcyclbpropyl)pyrimidine—2,4-diamine,
N4-(tert-Butyl)-6-[(4aS*,7aS*)-octahydro-6H-pyrrolo[3,4-b]pyridin-6-yl]pyrimidine-2,4-diamine,
N*-(2,2-Dimethylpropyl)-6-piperazin-1-ylpyrimidine-2,4-diamine,
N“-(2,2-Dimefhylpropyl)—6-[3-(methylamino)azetidin-1-yl]pyrimidine-2,4-diamine hydrochloride,
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Muscarinic M3 receptor antagonists or anticholinergic
agents 5 @-adrenoceptor agonists Dual acting p2/ M
wagenvieXant hi nes, such as theophylline and PCT/IB2006/003668
am nophyl I ine Non-steroidal anti-inflammtories, such

as sodi um cronogl ycate and nedocrom | sodi um
Ketotifen 10 COX-1 inhi bitoP8 (NSAI Ds) and COX- 2
N*%- (%5 lDﬁf?étH }ﬁ?o ylﬂ@[(ﬁRt‘ O4)-octdrldd-519pyrioldfB- @Y ridin-5-ylpyrimidine-2,4-diamine,

i CO %cl onal anti bod| es acti ve

6-Piggy %ﬁ"h%i" ﬁ@BQ@'ﬁ'@G@e?ﬁf Mtat ory entities  Anti-
N*- (ﬁmmvlmethm #eR(7aR ) gctaimyge- G- margl@wsblpwm@ g'ﬂpésﬂ“'%? 2édemine
N*-(2.BJmi rh’étﬁMdiwl) Mﬁdﬂﬂaﬂgocﬂhﬁfd6mmr@@m -isitysidin-651]pyHtnidingy2, Btiamine,
N* (?H%opbopyl%gtﬁﬁ)%-&é’n’&%Q%thﬁé?ﬁll%s @rrolﬂdWﬂﬁh’m%%sdléhﬂn@Q ents
NS S TR oo H s PSP A e
4-[3&Ma&jrlasn&o)az¢hdnbi YIBe-g-radhyipidédino Y v imigin 2-paipept or
.g\fcg@?eﬁylﬁxethyl @ﬂ@d?lst(@étﬁyl&xﬁxnd}ﬂyﬂ&idfr\asﬁpynﬁSQiﬂ‘ﬁQl,&FtIﬂEﬁnuﬁd‘l at act
N*-Cyclo

Aoty ifﬁ%ﬁ“ P RRRR TR

B-{(BRI- (Methwarals@wow b%rpmpvlesgwﬂ'nea%rﬁrqlaw'farsgﬂ%e 25

N*-BRjlBlpd-ebthg 9 4-ddelish atynpyeimifne-eytaiEiinee  si gnal i ng

pat hways, ksuch as p38 MAP ki nase inhibitors, syk

tyrosi ne ki nase nhi bitors or ase inhj.bj
17-!%8@“3?“6?'@3' ?°”tpﬂ%“°ﬁr'¢°gﬁ%|aa??mpﬂ“ aicﬁord'%,% ?nch+fuééﬁi rﬁJf to 16, or a
phdrrﬁlibb@ic&l@raﬁd/&‘f veldriRZDEScaptiblastiageaivae $embf, Bigether veihd pharmaceutically

CRTH2 Ant agoni sts of chenoki ne receptors CXCRl and
ac memﬁn?tagom sts of chenoki ne receptors CCR3, CCR4
and CCR5 Inhibitors of cytosolic and sol uble

18.phos B:bmbmﬂ&&ecoﬁﬂwg( ©PiYf ateiins PLAAD or sPpissmangitiapltli gnd/op veterinarily

A BB 1o ol

phosph0| nosi ti de- 3- ki nase, HDAC inhibitors, p38
19.i Nkl §Rr & ABshgaLNd adcXdiRg ta@ahagoClkiss 3. to 16 or a pharmaceutically andlor

veterinarily acceptable salt or solvate thereof, for the manufacture of a medicament to treat a disease for

which a Hy ligand is indicated.

20. The use according to claim 18, for the manufacture of a medicament to treat a disease selected
from inflammatory diseases, respiratory diseases (e.g. adult respiratory distress syndrome, acute
respiratory distress syndrome, bronchitis, chronic bronchitis, chronic obstructive pulmonary disease,
cystic fibrosis, asthma, emphysema, rhinitis, chronic sinusitis), allergy; allergy-induced airway responses,
allergic rhinitis, viral rhinitis, non-allergic rhinitis, perennial and seasonal rhinitis, nasal congestion, allergic
congestion, female and male sexual dysfunction, skin diseases such as dermatitis and psoriasis, cardiac
dysfunctions such as myocardial ischaemia and arrythmia, diseases of the gastrointestinal tract such as
inflammatory bowel disease, Crohn's disease and colitis ulcerosa, cancer, rheumatoid arthritis,
hypotension, pain and overactive bladder conditions.

21. A method of treatment of a mammal, including a human being, suffering from a disease for which
a H. ligand is indicated, comprising administering to said mammal an effective amount of a compound
according to any of claims 1 to 16.

‘22. A process for preparing a compound according to any of claims 1 to 16, comprising the steps of:

(a) reacting a compound of Formula (1ll)
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5

R

S

|
X)\%\Y

R (I

with an amine HN(R")(R*) to provide a compound of formula (1)

5

R

N)%N

| \

_R
X/S)\N
o e

followed by reaction with an amine HN(R?)(R®) to provide a compound of formula (l); or
(b) reacting a compound of formula (ii1)

with an amine HN(R?)(R®) to provide a campound of formula (V)
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)
2
R =
N Y

ls

R R ()

followed by reaction with an amine HN(R")(R*) to provide a compound of formula (1).

23. Combination of a compound according to any one of claims 1 to 16, or a pharmaceutically acceptable
salt or solvate thereof, with other therapeutic agent(s) selected from:

Histamine H; receptor antagonists, in particular loratidine, desloratidine, fexofenadine and cetirizine
Histamine Ha receptor antagonists

Histamine H; receptor antagonists

Leukotriene antagonists, including antagonists of LTBs, LTC4, LTD4, and LTE4 for example
Montelukast

Phosphodiesterase inhibitors, including PDE3 inhibitors, PDE4 inhibitors, PDE5 inhibitors, PDE7
inhibitors and inhibitors of two or more phosphodiesterases, such as dual PDE3/PDE4 inhibitors



10

15

20

25

30

35

WO 2007/072163 PCT/IB2006/003668

84

neurotransmitter re-uptake inhibitors, in particular fluoxetine, setraline, paroxetine, ziprasidone
5-Lipoxygenase (5-LO) inhibitors or 5-lipoxygenase activating protein (FLAP) antagonists
a4~ and o-adrenoceptor agonist vasoconstrictor sympathomimetic agents for decongestant use
Muscarinic M3 receptor antagonists or anticholinergic agents

Ba-adrenoceptor agonists

Dual acting /M3 agents

Xanthines, such as theophylline and aminophylline

Non-steroidal anti-inflammatories, such aé sodium cromoglycate and nedocromil sodium
Ketotifen

COX-1 inhibitors (NSAIDs) and COX-2 selective inhibitors

Oral or inhaled Glucocorticosteroids

Monaclonal antibodies active against endogenous inflammatory entities

Anti-tumor necrosis factor (anti-TNF-o) agents

Adhesion molecule inhibitors including VLA-4 antagonists

Kinin-B; - and B, -receptor antagonists

Immunosuppressive agents

Inhibitors of matrix metalloproteases (MMPs)

Tachykinin NKj, NK; and NK; receptor antagonists

Elastase inhibitors

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

Antibiotics

Modulators of cytokine signaling pathways, such as p38 MAP kinase inhibitors, syk tyrosine kinase

inhibitors or JAK kinase inhibitors

Modulators of the prostaglandin pathways, including inhibitors of H-PDGS and antagonists of DP-1

and CRTH2

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 (OP1 and CRTHZ2)

Inhibitors of Prostaglandin D synthase (PGDS)

Inhibitors of phosphoinositide-3-kinase,

HDAC inhibitors,

p38 inhibitors and/or

CXCR2 antagonists.



