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macrophages) that are capable of engulfing foreign particles (such as bacteria and viruses),

and in turn processing their macromolecules for presentation to, and activation of, additional
T-cells, (4) suppression of immune response of B-cells and T-cells to antigen, which, for
30 example, may act to establish immune tolerance, (5) activation of other T-cells, and (6) once
themselves activated by antigen, helping B-cells respond to foreign antigens so that
antibodies can be produced. In some cases these effects are carried out by direct contact of
T-cells with their targets, and in other cases T-cells secrete a variety of substances
(generically termed lymphokines) in order to activate target cells at a distance, or both

35  mechanisms may be involved.
As aforementioned, autoimmune disease, transplant rejection, allergy, and

inflammation represent disease states wherein undesired activation of antigen-specific T-cells
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7722-7726, 1990). Accordingly, regulation of T-cell activation (or subsequent signal
30  transducting events) by selective inhibition of particutar PTKs has been of particular interest.
However, phosphorylation of tyrosine resides in membrane bound and cytoplasmic
proteins is a general mechanism. It plays an important role in numerous signaling pathways,
not merely those confined to the immune system. Tyrosine phosphorylation occurs, for
example, in response to binding of growth factors such as epidermal growth factor (EGF),
35 platelet-derived growth factor(PDGF), nerve growth factor (NGF), and also insulin. Given the
presence of a large number of cellular processes dependent upon tyrosine phosphorylation, it

will be immediately apparent that preferred compounds for inhibition of T-cell activation,
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30 There are reports in the scientific literature of compounds that modulate T-cell
mediated immune function, and/or which inhibit tyrosine kinases (PTKs) of the receptor and
non-receptor type. For example, published international patent documents WO 98/54156 and
WO 98/54157 describe quinoline and quinoxaline compounds that inhibit platelet—derived
growth factor PTK and/or Ick , and are useful in affecting T-cell activation and proliferation.

35 Additionally WO 97/40019 discloses 5-aminopyrazole compounds useful as selective
inhibitors of /Ick. The disclosure in WO 98/11095 recites substituted 2-pyrimidineamines, and

their use as inhibitors of protein kinases such as ZAP-70, protein kinase C and Ick. The
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Cio)aryl(C4-Ce)alkylthiomorpholino-,  (C,-Ce)heteroaryl(C4-Ce)alkylthiomorpholino-,  piperidino-,
(C4-Ce)acylpiperidino-,  (Ce-Cho)arylpiperidino-,  (C4-Cg)heteroarylpiperidino-, (C4-Ce)alkyl

FRGER
8O0g!

§§



(C6-C,0)arylthio(C, -C6)al kyl -, (C, -0C6)al kyl sul finyl (C,-C6)alkyl -,
(C6-C,0)arylsul finyl (C, -C6)al kyl-, 25 (C, -C6)al kyl sul fonyl (C, -C6) al kyl -
(C6- C, o)wiyhandisonyl (C, - C6) al kyl -, anmi no(C, - C6) al kyl -, ( C,rCT/IB00/01628
C6) al kyl am no(C, - C6) al kyl -, ((C, -C6)al kyl¥2am no(C, -C6)al kyl-; (ii)
R5Q0Q( C1- C6) al kyl - wherein R5 is selected fromthe group consisting of
hydr ogen, (C,-C6)al kyl, (C6-C, 0)aryl (C, -C6)al kyl -,

(C -C9)heteroaryl (C, - CG)aI kyl-; (iii) R6(C2-C6)al kyl- wherein R6 is

sel ect ed fr oRiPETENGr (Eerf 10daYt §ts)lpiﬁg”<tb'f0 (@O Cpheserparyi Grele)alkylpiperidino-, pyrrolidino-,
(C, -C6)acyl pl(@&l“s?ééylﬂﬁrohdnﬁ@ G, @:)s@ﬁo\)(érﬂi)@@ﬁcﬁﬂd NO- , (C,-Cy)heteroaryipyrrolidino, (Cy-

E % ggz);]g} 5 [ ?% M(@ﬁ”@ﬁ{{fﬂz' | ggro}é)‘%&)c@ @Yr@ﬁf}%gé«? égé?%ﬂ(@/l&& -Ce)alkylpyrrolidino-

C6) al kyl pi per &ziGaiatoxyinr GhrsY | G- Ce){KSfamCB) Gueiib)amy k. @End K(CiOs)alkyl;amino(Cy-Ce)acyl-;

(C6-C, o) agyl nor ph(pé I NOR7, &rRY-, Qﬁér@ﬁ’%@%@@éb ﬂgﬁ@}f&%@c&nsxstmg of plpeézmo , (Ce-

(C, -Co)al kyl
C9) het eroarygoﬂ%‘prg@%?ra"f IS n&g%ﬁb? Ffﬁayyi Hefﬁzwﬁnrfﬁ‘icﬁﬁ?%ﬂ'peraz'“o (Ce-Cro)aryl(Cs-
(C, -C6)acyl t Bheppriptretingro- , (WA BBtean)(@h-Lhakyipiperaphs] i nomoerpholino-, (Ce-

E; Co) ;:sra) Ihet er %@?é{*lhg}pgmﬁpr}@| bmﬂeteroggnmo%)oﬂﬁawté b R RISl - ccs%ggam c.

hi onor
(C, - cg) het er GQBEWK"@P*‘@@M kWt %q WP%WH%%&?'W'W%M% ndhiomorpholino-, (Cs'
(C, -Co) acyl pCWryltﬂnommpho(r@@ (© e eydrqnpt@iomdphblino-, (C,-Cg)alkylthiomorpholino-,

(G- o) net er Zg%y Ry B orpdeing: E@% yflerdiBI 8L ‘59%%0%%%'0 n%O’p‘?pe% -9
( Cl- C9) het er e e@'ih'wea'pwm p(iCpIé79 efpTearyIthipnjreriging i (RoCs)alkylthiopiperidino-, (Ce-
(C1- C6) acyl pgrh@yialicartkyittidpetdifg-ar i, mé)’h"etélrda@ll BQCs) alkylthloplpendmo pyrolidino-,

g% gg)hgj )F;Ir é’é%(/rtfgn?czpyfo EIHCSOI Ecéﬂhgffsw)oarymo@%hdmo C}C1 s)alkylthiopyrolidino-, (CG-

(C1- C9) héter @@ﬁwl@ﬁe@@y@lwmﬂ)wq ol (CatiCalbeteroay0l - CHYlnitkiopyy §liGho C6 pact yY -
(C1- C6) al kyl 91”&@(@( g@él&l@ @er/lh‘e gr&:‘ﬂ@o&sﬂs@ﬁ Q@b@bk)XIk@amzrﬁ)Ea%nﬁG%@Cdé)a'lklyag (c)

R7, or R Y-, % up consi s I no-,
(C6- C10)aryl %T'B%roﬁqeﬂot o, f”('ﬁ‘y t‘@‘j’fﬁ@t' é}a@écf s gﬁ”‘dér%ﬂhﬁ‘b’oxy Cz-Ce)alkyl-;
(Cl1- Co) al kyl pi per &i noZR’ ¢.C8hedd B dis peledBd fr@b )tid knplipicpreistidy BOpiperazino-, (Ce-

CT0) ey et o Rt bckafR) 2 KX KB Dl at bieBing TN ROl IBperali (G- wa%gﬁ o

(Cég) g&%l) rr(?)r” E%illk)l/’]l%gﬁrapm&| mr&i&?{hg@roawl C,- 8 alkylplperazmo morphollno

( C1- ©9) het er Caparyih@bhélpal (Ry-Cepetplosdyinmvepholidoh i @7, RRk@kopBolino{ GB,- éQJ)aryl c1
(O 06} al Ky FRE BBk, e MG R R REBT B, | T Rsmehstens ndCe
( Cl- C9) het er 8&?%'@@@0@)’%{10@{91’rﬁswﬁﬁf%ﬁﬂihﬂofﬁ@mho'ﬁppdpn -84 ﬁ'b)dth!omofpholmo (Ce-
(C6- C10) ar yI Ch‘bl)a@p@(p@sjadwIﬂﬂhrnorﬁrﬁlnd:gw?@gfhét@ﬁfabﬂ Chtgﬁkﬁﬁlbhgﬂpﬂ&no plperldlno

Eg} gg ﬁg%( g) );B?& %%Senﬁlgyl t§68i}h grl)p?ra%ll%npen%% OI %&%%kyﬂf?logpendml no- Ce-

(C6- C10) ar yl @hwaﬁ\dgﬁmﬂslamlﬁmpmeo@lo COhék etermapl(€hCopyitobpigeridmeos, pyrolldmo
(CL-Co) al kyl ?@LQBX (%Lcﬂ@in@ ( @@Céﬁetgo%%wyxogm@)(@l éf%(énﬁym.g@%ni?lhb d'(EO
(C1- C9) het er ga &: hi o yr0| di no-,

selected fr 0%05%\3 'ﬁb"r‘%io ‘f‘”‘h'g &r-Ce) éite@e%%k% a"“’“?'?@”%‘)‘%ﬂ kéWyIZ is
(C2-Co) al kyn9¢lect@dﬁr¢m theogrpge aonsisting pf Eu)atkyl, ,(Cs0l)aivenyl-,, (Chal)aklt- Copiad, ky| -
and hydr axy ( GRE8 kb k¥ikinyi, s(Jf#anZRQo(Q vagﬁ% agf?haydﬁoxg(%l %C)Eﬁﬂ fromthe group

consi sting of plpera2|no-
(Cl1- C9) het er oar yl fi)per #4 ?fd“ore (’fdi @@f&V'RW‘p‘P?ﬁé'ﬁeﬁq fae50 ong Qenare Bytaeryingser- 20
C6) al kyl pi perazione-7, nfdtibeCabhetseroad yfbrﬁwctﬁe §0)PLEdARIsTH IS pAAYR Onaphiip, RhHRL | NO-,

(C6 ClO)aryl gmrp, hq“g@l % Etg%) 5% rphol i
I
( Cl- CB) al ky! ot ghol y rZy y? zom? goxazolyﬂ pyrrolyl triazolyl-, tetrazolyl-
, Imidazolyl-, 1350xadlazolyl 1,2,4-oxad|azolyl, 1,2,3-oxadiazolyl-, 1,3,5-thiadiazolyl, -

35 1,2,3-thiadiazolyl-, 1,2 ,4-thiadiazolyl-, pyridyl-, pyrimidyl-, pyrazinyl-, pyridazinyl-, 1,2 4-

triazinyl-, 1,2,3-triazinyl-, 1,3 5-triazinyl-, pyrazolo[3,4-blpyridinyl-, cinnolinyl-,  pteridinyl-,

purinyl-, 6,7-dihydro-5H-[1]pyrindinyl-, benzo[b]thiophenyl-, 5, 6, 7, 8-tetrahydro-quinolin-3-yl,



C6) al kyl mor phol i no-, (Cl-C9) heteroaryl (ClL- C6) al kyl nor phol i no-,

t hi onorphol i no-, (C6- C0)arylthionorpholino-,

(C1- C9) hev e1/em215! t hi omor phol i no-, (C1-C6) al kyI t hi onor phol PODABOO(0TRS

Cl0) aryl (C1- C6) al kyl t hi onor phol i no-, -10-

(C1- C9) het eroaryl (C1- C6) al kyl t hi onor phol i no-, pi peridino-, 25

(C6-C10) aryl t hi opi peridino-, (Cl-C9)heteroarylthiopiperidino-,

(C1-Co) al kyl t hi opi peridi no-, (C6- Cl0)aryl (Cl-C6)al kylthi opi peridino-,

( C1- C9) het e1eBEPFEYEL- CBINEPIPREH: opP?félsP@iaﬁ@Y" pYerFIseERzAlL,,  benzimidazolyl-,

EC6 Cl;)) ﬂ( ythlbllinpthméhﬁ)lIdbtﬁl@naph(r@ﬂlylcgbé’iﬁbfefaﬁﬂf yisbﬂfunﬁn’lﬁid’alﬁwhdlbdﬂﬁholyll Cllndolyl-
Cl-C6) al ky C tloyr0||

(C1- C9) het eJr‘&oogirW ﬁh%gﬂyp 5c1q§_| ﬁ'&l %9%&@ g&g‘algg%ﬁ umoxalm?’ecﬁ ed’ Zforngm t he

group conS|b§ﬂ¥9¥§Z'6¥' @WU%?'QISR'W‘DS Skﬁomyéiywwmed kycpe @ natekEngtlalkylami no,

30 oxygen, t(w, @e)akehyfid Ngl-Ce) §lld}nfyDn¥rhmoh&1|a@( Qﬂ-yd%)mcﬁbbbxy- YL nitro-, cyano-,

hydr oxy( C2- C@mc %llor((t:hesglky' d’Frox%,% gs)a 2 en vicinal, together to

form one or nore rlh menber atom; sel ected from
the group consi sfii ng P Oplﬁl@fs/@fR whep ricingl. 1096fhar ip|form ortefrir @mpyé furtheérhringg of yI

pyrazol yl -3 uss)tsmramnwer ato%@a@&w& from tr@%@kwmmwf rolyl-, triazolyl-
tetrazolyl- , im dazo oxadi azol

RS S8 g S Wt
1, 2, 3- oxadi azol yl - 1 3 5. ¢ “aﬁfyé% 1,°°8 "TQZZ%‘O tﬂl“é(ﬂl'%‘%sl §i unsaturation,
1, 2, 4- t1Ai ad:ieazt@iiyfrom trwglodyloopsupynglqﬁ@ylbprpp)pyrcmlobww- ,cycpx;plemalanyngahex,yl 1, 2, 4-

triazi nyl o éor?e’pt?w tcwc@Fr‘oBé(AyT-’ cylloguténﬁ réy@%béﬂfén&/i o%lB@f% ﬂ)[ &:cféé?ﬂt@rw ! ‘pf% nyl

cinnolinyl-, pterid gj (%/
benzo[ b] t hi¥ppRRACNY -5 1. 3cycipperadieny} ah%%'oaa%aﬁt?nv' 4gﬂvclowmf7vhoz11%
PCT/ |1 BOO/ 01:@(281ept-a]j(énideWOX}&:MEMBdlenybenEﬁﬂdi]B azpkighe-, bleeda (BDEhhaptdky the,

benzi Sovaleo%lorrt-Z Qr‘?@zti'n tgr%?egl ?6|rm’therteg'fl ?A?D{HE hl%y hFre S%SQI r@n&a%htoalon%ly '

benzofurany -, 1sobenzofuran I SOl n

i ndazollyl - SUPHBLRA PONYATXY-, dli’%lonoﬁ“’?[‘o t'ﬁmrﬁﬁﬁtﬁﬁl rW‘FfOXY %eﬁﬁﬂwhl Gcmﬂs)a'koxy

quub n?z?I It ngt -Ce) a@m;ommmwammd (@henHakyn,Fand, [a, lmiaawara.h& QpdnbO Ml Y
substitute r

(C2- CB) al kyAyT> ar'ﬁ?hgg%n Bal (52 C(;ﬁa(gr k(& Cia'k%&gz&%gﬁes%ﬁ)m’& C‘ HIPBMIN%y ano- |
sul f oni c-, CM%ﬂOd%@e)@ed altkfiﬂlommeéﬂﬂtﬂCthWb»by( QzCQQWHGdKFybromemmldm()@ Cw)atiylar nor e
of R2 when Relofd (@ alkyl- @ERt&@), - CtG)Qlk?[OfaFﬁj one or nore. further ri ngs of 3, 4,

5, 6 or,. 7 nmenber atoms sel tC romt hlgl o’ugts consi st ng i

(C3-C, 8fcycl oal kyl -, ®ont iRy SEPECPE fuseresd| P the %%F&?ﬁ%ﬁg °f10
sel ect ed f rymeliding-, gte(b*a'm'dmﬁtnsm%t i diydofuranye| dgire0pydpyrangy c pyolnyt-y Ithiopyrany-I,

cycl opent ylazmdlﬁWClleha‘?\ I meth)il&ﬁéenloﬂhept %Exazol@ﬁ?ll Op4. %@awn 3 CYS%lh%QH&iF\ﬂyl

cycl opent eny] - cl ohept eny 1 - cycl obut adi en

1, 3- cycl opért tﬁ'&“?“@ﬁfry“ 12-pyrazpid %%é‘xab?@ﬁ??o“d'” 1Yl E'P%rldﬁﬁbxaﬁloéﬁwo“"y'i 3-
cycl ohept adietaydhydrothjadiney ollegtaadirethiptin-3-yhi teyably@bBiadiazidyl-] %Epﬁﬁlﬁiyly ttp-cycl o
[ 2. 2. 1125“9%%9%0&5}% -2- Or1b91rePz|a{7 %QEZIHQ ?‘t {é{’r gggie%[]g"dtpgpeeﬁ lnyl I|:]ocrinetn)t(;‘le i ke,

wherein said rin |sot|ona subst’i tut m no-,
trifl uor omEPRPROY- hyBe®x §IE20M6)ial RRHoDally ( @Ubs@ﬁ)eél I%xyydroxy( Chal@a) awirboxy-
(C, -Co)al kyﬂlfaﬂﬂoﬁ@th,yl ( GSaroky6) ot byl 2 a03-Oalkox(-C, CC@Z)@ x@m (@3?'05 aﬁylﬁfﬂﬂtw
nitro- {?b%x%lk Ia,;}arh]\l - EC }ncqa%no éyaho é)ltro %arlb?e( %1096 sulfonyr'y (Cr-

'Eﬁzf Fﬁé?gﬁ&ewwc C, - espa)plks;nyl (€: S@@)kamwigf)(m Qe laoriamee-hy| eaed(CECaasyal kyl -

hal o( Cae CG)traIueréhretr@r(cmst)éuoﬂ-p(c1C@3)élilylxyikludroraélﬁkl|ene)(c1-ca)alky|-, halo(C,-Ce)alkyl- or
nitro(C4-Ce)alkyl-;

wherein any (C4-Cg)alkyl-, (C2-Ce)alkenyl-, (C,-Celalkynyl-, (C3-Cyp)cycioalkyl- or (Ca-
Cio)heterocycloalkyl- groups that are, or comprise a portion of, said one to four optional R?
substituents are themselves optionally substituted by deuterium-, hydroxy-, amino-,
35 trifftuoromethyl-, cyano-, nitro-, carboxy-, (C,-C,)alkoxy-, (C-Ce)acyloxy-, (C4-Ce)alkylamino-,
((C4-Ce)alkyl),amino-, (C,-Celalkyl- (C,-Celalkenyl-, (Cx-Ce)alkynyl-, (C4-Cg)acylamino-, (Cs-



20 (ii) (C3-C,0)heterocycl oal kyl - selected fromthe group consisting of
pyrrolidinyl-, tetrahydrofuranyl-, dihydrofuranyl-, tetrahydropyranyl -
pyranyl wobhipyrany-1, aziridinyl-, oxiranyl-, methyl enpdraBoploi62s,

i soxazol idinyl,- 1,3-oxazolidin-3-yl-, isethiazolidinyl-,
1,3-thiazolidin-3-yl-, 1,2-pyrazolidin-2-yl-, 1,3-pyrazolidin-1-yl-

pi peridi nyl -, thionorpholinyl-, 1,2-tetrahydrothiazin-2-yl-,

1, 3-tetrahydrot hi azi n-3-yl -, tetrahydrothiadi azinyl -, norpholinyl-, 1,2 25
tetra hydrodh@aicaRylyl {Cs-CioBeteetcy@dajidl-odtyaad(0r-Cs)ytkyl-, trietidrechytayi@agyaikpy | -

pi perazi nyl - LONRRY.! and (cEB! ﬂpﬁ*{ ere said ring is optionally
substltutednb?ﬁﬂ dﬂﬁa’ m1(c E e ﬁB?antrlf|U0r0nEth | -,

hydr oxy( C2- C6) al @Hepfeieets Oee)oaf"fawﬂonad gubsttggHT 9N wwcaﬂ(oe atqn ynefudipe #hi no- |
((ICf CGl) al kyhp2axiieGH,-, (elected faayihargroups coﬁy@n@of% C;]lClte)l’(aﬂkylrl Gl YCHalyhi ol -
sSul 1Ton , a n

Yz Qh%tl &%Ll%klgwﬂtlgo&%y C%E@t% %’f’ad ’ﬂutgr%% yny

(C -C6)acyl amn tri uoronethyI(C Co6) al kyl -

(C, -C3)al kyl (di fl uoronet hyl ene) (C, - C3)a|ky| , hal o(C, -C6)al kyl - or
nitro(C, -C6)al kyl -; wherein any (C C6)a|ky| , (C2- Cﬁ)alkenyl
(C2-Co) al kynyl -, clo 0 r Qups
that are, or corrpAgclgg}g'ggt?c}t%X ra(():f;l o thes"é\ll (':ig'%nné"ttt1 (r)es%%:ﬁo té ?%8 i C?-épone tof
substi t uent §orapemehefrf9@1ulee'§haipﬁtre@rneﬁrﬂtgd byubst i tut ed by deut erium, hydroxy-,
am no-, 35 trifluoromethyl-, cyano- |tro boxy- (C, -A)al koxy-,

(C, -C6)acyl oxy-, (C, - Cﬁ)alkylanlno- kyI)2an1no- (C, -Co6)al kyl -
(C2-Co6) al kenyl -, (C2-0C6)al kynyl R—ét éﬁf%;&l no-, (C3 WO 01/40215

PCT/ 1 B0O0/ 01628 -11 Clo)cycl oal kyl -As te?ocycloalkyl
cyano( Cl- C6) al kyl -, trlfluoronethyl( kyl - ni tro(ClL- CB)aIkyI-, and
(Cl1- C6) agyl am no; and. RB represents one or mor e optional substituents on a

o oups. cons P srpE et hE i e iR BV a3k T
preferably ﬁertraﬁvqamwmwz 3,4-guanydroauinpxaiing 3 ftdifydiorél-qukosaingi2rge (asd he
practice of nbhed Q-@Y@ﬁ‘b%%tré!ﬂym%qﬁlﬁ&@ﬁ’ﬁet EIQdIE)tB‘?o 54 5%%r@éxaﬁpg9%% of

conpounds of fo nula ented

10 1 preferrgd”cf[:%?a q%é dihﬁérf’&g‘ E%gg]tm}eereg%t'ﬁynﬁs dapictrtbgiow i s
contributed by 1,2, 3,4- tetrahydroquinoline; 1,2,3,4- tetrahydrqu|noxaI|ne;
3,4-dihydro-1H—quinox.

--ne (al so naned
2-0x0-1,2,3,4-tetrg i alghne); 3, 4- dlhydr zo[ 3oxazi ne;
\ 3 - di hydr o- 2H—benz -|a2|

2, 3-di hydro- 1 Hindc
respectively, as depicféd bﬁJOM/ H N R\ R3 R2

15
H
N O O
N N
| |
X R® 2 S
g% s OE.

\

Preferred exampies of the above six structures include 6-methoxy-1,2,3 4-

20  tetrahydroquinoline; 4-methyl-1,2,3,4-tetrahydroquinoline; 7-(triflucromethyl)-1,2,3 4-
tetrahydroquinoiine; 8-methyl-1,2,3 4-tetrahydroquinoline, 6-hydroxy-1,2,3 4-
tetrahydroquinoiine; 8-chloro-1,2,3,4-tetrahydroquinoline, 7-chloro-1,2,3,4-



/' NN 1511 H((::CNrOO R RBR2)-R3 N/ NS R\ RBRZ3 )--R/
N N Preferred exanpl es of the above six structures include

6- met hoxwolg1ApAs54- 20 tetrahydroqui noli ne; PCT/IB00/01628

4-met hyl -1, 2, 3, 4-tetrahydroqui noline; 7-1&rifluoronmethyl)-1,2, 3,4

t et rahydroqui nol i ne; 8-nethyl -1, 2, 3, 4-tetrahydroqui noli ne,

6- hydroxy-1, 2, 3, 4- tetrahydroqui nol i ne;

8-chloro-1, 2, 3, 4-tetrahydroqui noline, 7-chloro-1,2,3,4 WO 01/40215

PCT/ | BOO/ 01®&pghydropginplgey @_—h?@y@@u‘{-ﬁ@mom@j,2,3,4-tetrahydroquino|ine; 6,7-dimethyl-1,2,3 4-

6- benzyl oxyreﬁarrvatdapmyxalne? 12, 344-teataﬁﬁqurnemhaqLﬂh@ﬁyls@oﬁw-djzm hyl -1, 2, 3, 4-

t et rahydr oguj noxal | ne dr ogui noxal | ne:
1- phenyl sul 5‘9&5%1 ?rofu'ﬂo%f“ﬁé hy'g%d‘{"g%%?wg%ﬁﬂnﬂﬁ( e 3 #5inyaro-2H-
6- Met hyl - 1, Qe@o{AAioaaxlmﬁcﬁ*qu:E Aolifiydre; 1H3indoleli1iA/i¢-tetrabydraswinedlite. 4hoRazi ne;

5- Fl uor o5 2, amgghgygjg Qm}d?blmdﬁﬂo% 1, 2, 3,4-tetrahydroqui noxaline; and 3,3 5
di net hyl - 2, 3-di addi tional enbodi nents of the

i nvention, the %‘aﬂdwrﬁéeﬁgfgﬁf?t? opt%? RV§rioy e ct ure is defined, for
exanpl e, by 2, 3-Di hydy, 1 H ryr g8l of 2, 3-b] pyri dine; 2, 3- D|hydro 1

H pyrrol o] 2, 3-c] rA 2, 3Xﬁ dro-1 H 10 pyrrol 0[3 2-c] pyri di ne,
2,3-Dihydro-1 H- Io[ , 2- b]ﬁﬁzndlne 6, 7- D hydr o- 5H pyrrol o[ 3, 2-

d] pyri m di ne; - o Npyrrolo[3,2-d][1,2,3]triazine,

6, 7- Di hydr o-5H— pyrrol o[2,3-1]d][1,2,3]triazine; 1,4,5,7-Tetraaza-i ndan;
1, 4, 6 7-Tetraaza-indan; 6,7-Di hydro-5H pyrrolo[2,3- c]pyridazine,;
hydrogtﬂ,,cﬂdreqyaéme@[fgﬁ&a%@yg dazi ne; 6, 7-Di hydro-5H pyrrol o[ 3, 2-

5 ﬁ)a/‘é:‘ (r; %ﬂ-%?@ﬂﬂqé%ﬁ% g%@yrbc{r[e]_%&?%&gg% %rp?r%okg[g’?, -c]pyridine; 2,3-Dihydro-1H-

, 80T et pyaaipth Delpyratiniedi re3-Diby@p3 HepyTreibidehylphridinpy r i6deDiRyBe-biipyraas. he;

7

3,4-Tety %W;ﬁb pyr B@'Cﬂ @df’o -8 B}’rFoff”éfi @@}[1 2, 3]2nazme 6,7-Dihydro-5H-pyrrolo[2,3-
3, 4-Tet r ahydro

a
7

d =

o - ..
CD""NI\)CD\I'DOO

hydr 0- HEIF?D% 1b1 By ngia?@er}/dan 1 4 6 7- Tetraaza indan; 6,7-Dihydro-5H-pyrrolo[2,3-
, 8- Tet af]@,lmydz‘uce pyr azBrmtyd;a3tH-ppraid[daajppedazioe,6, 7, 8;7-Dihydro-5H-pyrrolof3,2-

clpyridazine; 6,7-Dihydro-5H-pyrrolo[2,3-b]pyrazine; 6,7-Dihydro-5H-pyrimido[4,5-
15 b]{1.4]oxazine; 5,6,7,8-Tetrahydro-pteridine; 1,2,3,4-Tetrahydro-pyrido[2,3-b]pyrazine;
1,2,3,4-Tetrahydro-pyrido[3,4-blpyrazine; 1,2,3 4-Tetrahydro-pyrido[3 4-b]pyrazine; 1,2,3,4-
Tetrahydro-pyrido[2,3-blpyrazine; 5,6,7,8-Tetrahydro-pyrazino[2,3-c]pyridazine; 56,7,8-

0'I—|I—‘_I—‘U'ICDOI\)

Tetrahydro-pteridine; 1.2,3,4-Tetrahydro-pyrazino[2,3-d]pyridazine; 5,6,7,8-Tetrahydro-
pyrazino[2 3-c]pyridazine; 1,2,3,4-Tetrahydro-pyrazino[2,3-bjpyrazine; 5,6,7,8-Tetrahydro-
20 pyrazino[2,3-e][1,2,4]triazine; 5,6,7,8-Tetrahydro-pyrazino[2,3-e}(1,2,4]triazine; 56,7,8-
Tetrahydro-pyrazino[2,3-d][1,2,3]triazine; 5.6,7,8-Tetrahydro-pyrazino[2,3-d][1,2,3]triazine;
2,3-Dihydro-1H-4-oxa-1,5-diaza-naphthalene; 2,3-Dihydro-1H-4-oxa-1,6-diaza-naphthalene;
3,4-Dihydro-2H-1-oxa-4,6-diaza-naphthalene;  3,4-Dihydro-2H-1-oxa-4,5-diaza-naphthalene;
7,8-Dihydro-6H-5-oxa-1,2,8-triaza-naphthalene; 3,4-Dihydro-2H-1-oxa-4,6,7-triaza-
25 naphthalene, 6,7-Dihydro-5H-8-oxa-1,2,5-triaza-naphthalene; 3,4-Dihydro-2H-1-oxa-4,5,8-
triaza-naphthalene; 7,8-Dihydro-6H-pyrimido[5,4-b][1,4]oxazine; 6,7-Dihydro-5H-pyrimido[4,5-
b][1.4]Joxazine;, 6,7-Dihydro-S5H-8-oxa-1,2,3,5-tetraaza-naphthalene; 6,7-Dihydro-5H-8-oxa-
1,2,4,5-tetraaza-naphthalene; 7.8-Dihydro-6H-5-o0xa-1,2,3,8-tetraaza-naphthalene;  6,7-
Dihydro-5H-8-oxa-1,2,4,5-tetraaza-naphthalene; 2,3-Dihydro-1H-pyrido[2,3-b][1,4]thiazine;
30  2,3-Dihydro-1H-4-thia-1,6-diaza-naphthalene; 3 4-Dihydro-2H-1-thia-4,6-diaza-naphthaiene;
3,4-Dihydro-2H-pyrido[3,2-b][1,4]thiazine; 7,8-Dihydro-6H-5-thia-1,2,8-triaza-naphthalene;
3,4-Dihydro-2H-1-thia-4,6,7-triaza-naphthalene; 6,7-Dihydro-5H-8-thia-1,2 5-triaza-
naphthalene; 6,7-Dihydro-5H-pyrimido[4,5-b][1,4]thiazine; 7,8-Dihydro-6H-pyrimido[5,4-
b](1.4]thiazine; 3,4-Dihydro-2H-1-thia-4,5,8-triaza-naphthalene; 6,7-Dihydro-5H-8-thia-1,2,4,5-



Tetrahydro-pteridine; 1,2, 3,4-Tetrahydro-pyrazino[ 2, 3-d] pyri dazi ne;

5,6, 7,8-Tetrahydro- pyrazino[2, 3-c]pyridazine;

1, 2, 3, 4-Weton/abadr o- pyr azi no[ 2, 3-b] pyrazi ne; 5,6, 7, 8- Tet r aRCUAB00AD628
pyrazino[2,3-e][1,2,4]triazine; -13-

5,6, 7, 8-Tetrahydro-pyrazino[2,3-e][1,2,4]triazine; 5,6,7, 8-

Tet rahydr o- pyrazino[ 2,3-d][1, 2, 3]tri azi ne;
5,6,7,8-Tetrahydro-pyrazino[2,3-d][1,2,3]triazine; 2,3-D hydro-1

H- 4- oxa- 1, 5-‘@lfagzarnArlpralangl A&ihydroHHh-tjedt. 2.4 B-terabzaraphinaGndi ag-a-hgpaplsHhal ene;
3,4-Di hydr o- tﬁlaHJZ':DK-&’tréal@'f@p%aleﬁ@pht had, ﬁDﬁ:ydr&Sﬂi g Ry 95-@#a%zé)ﬁ<%h§\alene

e A ST G S A L
5. 7- Di hydr o-65H 8- TeKehyeromyBdal? Baiparsnapht hals@es-Taraydb-nytors 264112 giiazide. 5, 8-
tr a- ngphtsay @-‘T@trahz/dl% p?’gﬁfﬁiﬁg 5&"1 WoinB] ‘3%[758 4’etm1wro %}r%%ﬂ—ﬂﬁ;zﬁ]triazine;

z
Di hydr o- 5H- i oxazi ne
Di hydr o- a@ﬂé% égétia?‘gdrg -PEIIqO }ﬂgzzae’]ﬁ'éﬁﬁ‘? hal ene: 6, 7- Di hydr o- 5H- 8- oxa-
4, 5-tetraaza- napht hal ene;

Di hydr o- 6H 5- lpéaadéltlgna‘?fy ?re?e%a Wgﬁgﬁgplggac!f%gt?%t_ugnt%;ﬁé (g sglected from the

dro-5H 8-oxa-1 5-tetraaza- napht hal ene;
r
t

a
6,

6,
1,
7,

i do[ 2, §'%‘Pfi°%]#"?ﬂ%f2| ne; 30 2,3-Di hydro-1
hi @61, 6- di azar napbti-babiepe; (C,-Cq) alkynl (Ci-Ce)alkoxy-, trihalo(C,-Ce)alkyl- that is

Egg::g 5 rg:'bli Jﬁlfgm-% rﬂi a?ﬁ%ﬁclyarznfnﬁgn(?c -Ce)2)dialkylamino-, amino-, cyano, and

Di
Di
Di hydr o- BPFS” hi a- 1, 2, 8-tri aza- napht hal ene;
Di
Di
Di

Di hy
Hpy
H 4-

Ey(cjir 0- 2H 14b)hi a- b@nﬁ,«lo&yl bhe%?l@ulfbﬁﬁhbh@ly%ﬂﬁvocarbonyl (Cy-Co)heteroarytsulfonyl-
ydr o-

t
hydr o- g& &} r#]het@foctaﬁy i 'Eﬁc[a%oﬂ)]'t ﬂﬁ?tzl%g? Eé”bsf't“ée‘j[ﬁyﬁﬂ?ﬂ CoMBI8-F5SHPR FEIETES, 4-
, 4] tthi aZPRe the3 9mupi pgygistna2iaf ACi-Ri) alks4 5(C8-CE Jalkgwya: natphy tat g)- that s
Di hydr opRittr8oif hhf@bﬂaﬂ%ﬂ%& 5 ML th ;tcjlr:llﬂéllégu%o 880 Jf@lamu and
i

raaza- naplht hal ene; hydr o- 6H- 4, 8-t tra aerlot ‘hal“ene;
Dl hydr o- 8P 5- thia- 1,2, 3, 8-tetraaza- napht hal ene;
Di hydr o- SH 8-Ackirdind @ i, Frattiee rohdEainnatibs, habfeme] examples of R' include (Ce-

, 8-Tet héf'w Cén[?)(f: Q[h%te?oa Wﬁér%gé iR group is optionally substituted by one or

7
3, 4- Tet dro- I ne;

7, 812 etr"}ﬁ’ groyP ﬁqcladrtdzp@dST Bﬁeépgeﬁlefrom hydroxy, halo, amino, (C4-Cg)alkyl-, (C;-
,;,g Tet Cajakarya- Walwmm&)étky@] khiat 2:s4btdfdrﬁi>* NGfluckomethyl-, (Ci-Ce)alkynl-, (Ci-
7, 8-
7,

et Canydrar By NEgEp ekt Sodpids RErciBongagony- € Cometony-and
8- Tetf%ﬂr@ﬁ%aﬁ'y‘ﬁ’rdo[Z 3-d][1,2,3]triazine. It is additionally

referred that omea ﬁﬂ’efd?fﬂéﬂ%n@f)dlﬁblrh%? the WRBAtHNRR' Ba ( éetsﬁé@@aégr 8:‘8&;’5 QeefecteQirOUpS

f?:"ﬁ'alsg%é&g %é ﬂr‘ggfou%tﬁ% %ustmg O?Fg)lyé;i[y& Qg"ﬁ?ly hjcr ﬁoﬂoﬁw‘ﬂ'ﬁ’%{ﬂ benzmmxdazol -one,

(C -Cog)al kth&ﬁW’no oxazqyg, - BEpryadival kiH-ayrezedd-, @oaxamyl-, Ctylazmyl(ﬁﬁm?lne haére-; and

(b) benzyl O}éMth;aleeﬁk}d i8 H%tf&&&'substnﬁk@iwloﬂgbpﬂsr@r BBy leach m%ed)en?ently selected | y

(C, -QC9) hete oarX s Ifo% C é:Qéhet eroar Iam nocar
substituted By OHEYr Abfe ad‘i’?)‘hpé sEdtedC f@a‘f‘%ﬂm E”H%'%%@éﬂ'klﬂoﬁ ftsisi ng of
(C, - C6) al kybrefergtt2- C8yerbhgthylt, -, (Ci-Ch)blino ( C(G.&)aykeytiino-,t h@t,-Cef,)duiglaatiabl y

trifl X r -Ggyac n amin
(EIC g?ggfﬁg& gm’(%g{% al@}@al %g?‘ym’ 6% ?'g@aal Egé mé}gr"&c?. ce of the

i nvention, prefeft&y a&?(‘ﬁ‘?ﬁ?“)(egre@lr reﬁ?f"lbﬁﬁ'l”ﬁﬁfeOf(tUBJ"V@“@)‘aRyI'& pheayid optEnalgg)
het er oar yI - sulisetuiet wits ahel tdilve GuISBtifehts, thftarddth indepdHashtlytskie@bd Rym QP08
halo-, amino-, (C,-Cg)alkyl-, (C4-Ce)alkoxy-, trinalo(C;-Ce)alkyl- that is preferably
trifluoromethyl-, (C;-Ce)alkynl-, (C,-Cg)alkylamino-, ((C4-Ce);)dialkylamino-, carboxy, (Ci-
35 Ce)alkoxycarbonyl-, (C4-Cs)acyloxy-, and (C;-Cs)acylamino-.

7-
i
7-
7-
2
8-
h
p
4
4-
4-
8-
4-
, (-
7-
[1
7-
t
8-
7-
6
2
6,
6
6
6
6,
e

3
3,
7
3
6
6,
b
6
t
7,
6
5
1
5,
5
5
5
5,
p

Particularly preferred examples of R' include 3,4,5-trimethoxyphenyl-; 2,3-dimethyi-
1H-indol-5-yt; 3,4-dihydro-2H-quinolin-1-yl; and 6-morpholin-4-yi-pyridin-3-yl.



20 nore groups, each independently selected from hydroxy, halo, am no,

(C -Co)al kyl-, (C, Co6)al koxy-, trihalo(C, -C6)al kyl- that is preferably
trifluorQemiiaydis. (C -C6)al kynl-, (C, - C6)alkyl am no-, PCT/IB00/01628
((C,-C6)2)di al kyl am no-, carboxy-, (C, -Cqxyal koxycarbonyl -,

(C -C6)acyloxy-,and (C -C6)acylamno-. In a preferred enbodi nent of the
invention, R is a (C -C9)heteroaryl- group selected 25 fromthe group
consi sting of pyridyl-, indazolyl-, indolyl-,

1, 3-di hydr o- benZCﬁdﬁéi@ﬂté‘we&o@ﬂﬂ@undsbhlihel“ﬁyéntl,on(incame)yl , 2H pyr azol yl -,

1K pyrazol yl -, ?oxazp# anlllnol}]-:i?:%}?rjmwn&gé ’ﬁqeﬂ@ﬂ?%@ﬁ@@an c'.jrﬁ I|ﬁg0y| , and is

optionally subst uted nore” grou each ently sel ected
from hydroxy-, hdbo-, hﬁrlﬁobromewbenﬂi?qukﬁpyﬂm'émllw
trihal o(C, - (@aaay&yd,mndhh@t is preferably trifluoromet hyI , (C - C6) al kynl -

(C, -0C6)alLkyl am no
(C -Co6) aPkoxycar Bﬁ?ny 1Cr2([86%%é3x§§h€i%}%aamma4 %’”T%Qny@g) 31%13510- In an
addi ti onal | yet@hedrequitingnbodi ment of the invention, Rl i s phenyl,

optional Iy substgt uted vmhhwa&e&awﬂmp rlrﬁlﬁpﬁé ethgit, 53, 4Itélﬁhycﬁ6fnn%@fféh
i ndependent |y selected % kyl

(C, -C6)al koxy-, tfinal d& %634%&@%“%’%@*@’”8%"”1 égzﬂﬁ”&% ?S%I uor onet hyl -
(C, - C6) al kymdtrahyqr&uireBpeal kyl am no-, ((C, -C6)2)di al kyl am no-, car boxy, (C -
35 C6) alygoxycar bogyl -, 4 Rslz% AN REBLPRY v arRE4- m@ayﬂreyrhammq-u-Partl cularly
pref erred exan‘gl es of I nclude 3,4, g tri net hoxyphenyl - , 3-dinethyl- 1
H-i ndol - 5- y|tetra YQIOWWEFro 2H qui nol i n- 1- yl : and

6- nor phol i n-4-yl «gyri di-p-[34/%- trmiétho@;ldhéﬁ)ﬂ)ﬂaauriagkyrmﬂ]alfﬁﬂ&hyl-ﬂz]s,4-

Repr esent at 'tet%hfl&?%‘?&mﬁj@ of the invention include: (a)

1-[(2-anili 3 mdinyl]-6-nmethyl-1,2, 3,4 tetrahﬁ/dro ui noline; (b)
1-[ 2-[ (4- brom)phéﬁ)yl )aH2d61]N HUWPWﬁoﬂFW| JigClrfietyRIcing-5 1-1,2.3,4-
Ly ina e )

met hox en n r in
t et r ahydr oqui no?’ﬁ y %M Fy% %zz ?M érng qu¥1 pyl%}rm&n 2 %I’] %G r‘%ol%hohn-ti-yl-
H i ndazol e- @ylydl)P-ylaapmes m dyl ] - 6- net hyl -1, 2, 3, 4-t et rahydroqui noline; (e)
1-[2-[(4- phenOXYRﬁ'enWé @[('B-rm.a}hy% R4y 8o HIHAYU; r)o‘hl@‘liyf)‘-fplﬁr)fﬁldlmgdaauﬁjoj 1,3-dihydro-
t et r ahydr oqui nol i ne; )
1-[2-[ (3, 4- &’F?Fé’ﬂrﬁ‘S?@?b%QHéll)am nol - 4- pyri mi di nyl ] - 6-nmethyl -1, 2, 3, 4-
t et rahy@ooqui nol i(ke; ((g)3-Dimethyl-1H-indol-5-yl)-[4-(6-methyl-3,4-dihydro-2H- qumolln -1-yh)-
1-[2-[(3, 4, %Mh{,@t_ﬁpg% phenyl) am no] - 4- pyri m dinyl)-6-nethyl- 1,2,3, 4-
tetrahydr oqw nol 1 ne;” (h)
1-[ 2-[ (4, N- phenylBni ndﬁﬁ%H&‘?I"y'aM Ay N aT Wy P e ey A Tethy-28- 4. 15
t et r ahydr oquiyraedlizng)-aniing;
L4- I(o Sr.NS.t gy' 3,4- si%hy%%e%wymévl j- - Lt W G- qdond- B BIARGH N 4-Y

25 2- yl] amme
(n) (4-Fluoro-3-methyl-phenyl)-[4-(6-methyl-3 4-dihydro-2H-quinolin-1-yl)-
pyrimidin-2-yl}-amine;
(o) (5-Cyclopropyl-2H-pyrazol-3-yl)-[4-(6-methyl-3,4-dihydro-2H-quinolin-1-yl)-
pyrimidin-2-yl}-amine;
30 (p) 4-Benzyl-N 3 -[4-(6-methyl-3,4-dihydro-2H-quinolin-1-yl)-pyrimidin-2-yl}-1H-
pyrazole-3,5-diamine,
Q) [4-(6-Methyl-3,4-dihydro-2H-quinolin-1-yl)-pyrimidin-2-yl}-(4-methyl-thiazol-2-
yl)-amine; and
(n [4-(6-Methyl-3,4-dihydro-2H-quinolin-1-yl)-pyrimidin-2-yl}-(5-methyl-1H-
35 pyrazol-3-yl)-amine.
Additional preferred compounds of the invention include [4-(3,4-Dihydro-2H-quinolin-
1-yl)-pyrimidin-2-yl}-(6-pyrrolidin-1-yl-pyridin-3-yl)-amine; (1-Cyclopentyl-1H-indol-6-yl)-[4-(6-



(j) 5-[4-(6-Methyl-3,4-di hydro-2H qui nolin-1

-yl)-pyrimdin-2-ylam no] -1, 3-di hydro- benzoi m dazol - 2-one; 20 (k) .

(2, 3- Dldlwégﬂol—z]is H-i ndol (i) yl)-[4-(6-nethyl - 3, 4-di hydr o- 2H@tismligas 1- yi ) -

pyrim din-2-yl]-am ne; i

[ 4- (6- Met hyl - 3, 4-di hydr 0- 2H- qui nol i n- 1- yT

pyrazol -3-yl)-am ne; (nm o

(6- Met hoxy- pyridi n-3-yl)-[4-(6-nethyl -3, 4-di hydro-2H qui nol i n-1-yl)-pyrimd

in- 25 2-yl]-a0.R8.q SH-auinolin-1-vhnvrimiding -vilaminea: [4-(6. on.

(4- Fl uor o- 3-’“@653-"'*%2?? B RO~ S e Vz{]-‘%i?'ﬂ‘? 6% “’%Si“ndé'?yidrr?-zﬂ yl) -

pyri ni di n- 2_qy|n])u%‘h-.yIﬁ-@;frm%@?-Z-yl]-oxazol-4-y|—am|ne; (3,4-Dichloro-pheny!)-[4-(6-methyl-3,4-

(5- Cycl opr opyHyd@FHpyuiatiol -y8-pylinhidin 2~y jGantied; layd (433 4-0hyjaydzoqdtbiiguiynol i n- 1-yl ) -

pyrim di n-2-yl)-am_ne. Bli4-Benzyl -N 3

-] 4- (6- met hyp?ﬂ-")é',d@fad{'ﬁ%ﬁg":"gEﬁ’bﬁ?'ﬁ% in-1-yl)-pyrimdin-2-yl]-1H

pyr azol e_53, 5- di arﬁdﬁ@pnql aﬁeferred compounds of the invention include:

I[ 4-2 (6- :\/;et hyl -3, 4-zdd{mwdgzc=r2mweu4ﬂ>ém@d>[h Bjokadin-3-yPpyrinitieli2ytadridd]-by (o RE-Rthyit hi azo
-2- yl)-amne;: . : r

[ 4- (6- Met hy|a?'§rf°21-%%|gﬂ‘§}’dr 0- 2H qui nol i n-1-yl ) - pyrimi di n-2-yl]-(5-nethyl -1 H 35

pyrazol - 3-yl ) - amiM- 14 AExe-B Greiilydiordf-euinaxdline brippwiinddin-od iamine - pynidie12tvijo n

i ncl ude [ 4- 3etdmldehydr o- 2H qui nol i n-

1-yl)-pyrimdin-2-yl]-(6-pyrraoljdin-1-vl-pyridn-3-yl)-amne;

(1-Cycl géent yl - 1%1%?‘%{82(9&-48-'919%%%9’(06% PRGSO BRI E N - 15

met hyl - 3, 4- detaadrdss 2H- qui nol i n-1-yl ) - pyri m di n-2-yl ]-am ne;

[4-(6-Met hyl - 3, 4-gli Iy 8h9ardlBenzo[1,4]thiazin-4- )-pyrimidin-2-yl]-oxazol-4-yl-amine:

qui nolin-1-yl)-pyrj m %I n-Z-X ] - oxazcl - 4-'yl' - am ne; _

(3, 4- Di chl or o- phé\hgﬁr(?-_ tu&[o(?s_- t/cﬁgl-lln_dgl,-14yl)-pyrlmld|n—2-yl’]-3-methoxy-benzenesulfonamlde;

Fla,m(/g r 2- 2.H;]qa} noIzlti_rﬁaﬁkpwcljrgpynidlmﬁlz,)didl]pyﬂm'_gﬂln}?agmay;mic:ir?mgl]-(zt-tgf_luororTetrgl-phlenyl)-_ .

-(3, 4- quinolin-1-yl)- pyrimdin-2-yl]-isothiazol-3-yl-am ne.

Addi ti orlg): |>oér ér%'erred conpounds of the invention include: o

2- ({5- [ 4- (2, 3- Di RYMRBHENZpvIdeR I AAMIROMPYY gy i-Ridiiydre=Wi-quinofo-opsir i di n- 2

- y: % r're'; Imr/nl ;ji ﬂ.mzqu{e§Mmedro-B:dj{q5mgﬁbif§=)@@Crirtaidﬂ]tﬁwiﬁg%dal-iﬂylg%&%al in-l

3- Chl or o- N- [ 4- ( piciny W{?‘?@?-y@ﬁ%k 3{,”51{1"&?%3}&’# (3)'-%2&)'(%]1% oMK AIPYIIAGRY di n- 2-y

| ]- benzam @gyne

[ 4- (2, 3200 hydr o- hgazok-birddihi Z,is[haéhtb()grihmpwlj-ﬁriﬁiidﬂf-iyl b bnpXAgp! - 4-yl - am ne;

1|‘\t)[ng;ri( g-e!zl Horo- 2’1:-}131-%,9—%91@/8&%@?200'[1_,2]6%'2'nlp}f)r-éyrrri]mgdlinqé-%j-g-(g-étﬁéxggghgl())-ﬁ e-a;b enzenesul

[ 4- (5, 6- Di hydr o- ¥ adPofethyBz gjpyarpriddi- byl Feyimidipg-yil-nartamic eiy teft-buB4 éstérf | uor om

ethyl - phenyl) - 13 @Zh8R-[4-(7-methoxy-2,3 4 5-tetrahydro-benzo[bjazepin-1-yl)-pyrimidin-2-yl]-

benzamide;

Y- pyrinidin-2-yl]-(2-methyl - 2H

25 Isoxazol-4-yl-{4-(2,3,4 5-tetrahydro-benzo[b]{1,4]diazepin- 1-yl)-pyrimidin-2-yl]-amine;
(3,4-Dichloro-phenyl)-{4-(3,4-dihydro-2H-benzo[b][1,4]thiazepin-5-yl)-pyrimidin-2-yl]-
amine;
(6-Aziridin-1-yl-pyridin-3-yl)-[4-(5-methanesulfony!-2, 3-dihydro-indol-1-yl)-pyrimidin-2-
yl}-amine;
30 NZ-Cyclopropyl-N°-{4-(6-fluoro-3 4-dihydro-2H-quinolin-1-yl)-pyrimidin-2-yl]-pyridine-
2,5-diamine; and
Benzo[1,3]dioxole-5-carboxylic acid [4-(6-fluoro-3,4-dihydro-2H-quinolin-1-yl)-
pyrimidin-2-yl}-amide

35 The compounds and pharmaceutical compositions of this invention include all
conformational isomers of compounds of formula | (e.q., cis and trans isomers, whether or not

involving double bonds). The compounds of the invention include all optical isomers of the



6- Met hoxy- 1-[ 2- (pyri dazi n- 3-yl am no) - pyri m di n-4-yl ]-2, 3-di hydro-1

H- qui nol i n- 4- one;

2-{5- [ 4 v @ oflaghydr o- 2H qui noxal i n- 1-yl ) pyri m di n- 2-yl anpemiBobodss- 1-yl }-e
t hanol ;

(2HPyrazol -3-yl)-[4-(7-trifl uororrethyl 3 4-di hydro-2H-quinolin-1-yl)-pyrim
idin-2-yl]- amne; 20 1 -[4-(3,4-D hydro-2H]1,

5] napht hyri di n-1-yl)-pyrimdin-2-yl]-3-ethyl -urea,;

1-[4- (2, 3- ohyslinas braoanial (@b pxeantidnets yd)digierdoriett) res el by raderfi2- et hoxy- et hyl )

- urea, [4 a%fe%ogepggmétﬁ@dgéy{g guc(\gs%mers TXlIs né/QrYtngh Eprtqg'rfelgtey {CJ Car bam ¢

acid tert-Dbut

r o- benzo[ bltauangss prdistgrpoisamsys ?fr‘i’?etﬁoﬁlPQU’VF PffO'lB“é’r‘?z(tirﬁ”&é“Xt‘ZSS of any of ‘he
Izsorialzol 4'a§6rerﬁért16r?ed3or4'bs5 t etrahydro-benzo[ b] [ 1, 4] di azepi n-1-yl)-pyrim di n-
-yl]-a . 4

(3 4. D Bl of o- pHSRYISSET APV BSRYRISE S BARTBIBE M RIS BT pyr i m
idin-2- y| ] -sal&mohe:omp@;rﬂzmﬁ thenfotmula (l). The acids which are used to prepare the

-yl -pyridi r;sh@meékaum&ﬂy@éce@ﬁblaada@saahm&mglns 2t tBe HoRWh@mb& §8e-cbmpblridR¥f higi di n- 2

- yl)-am ne;
Nzyq)/cl opr SP§T t‘ONS"”[€4 these s MIBP o™8" 4PYHRYEr F L 139GEIPh oS- Ay 1 PHyFNRNESN- 2- v
] - pyri di neph&maeadegasinesceatadie Baivre [suct8 pslttextobeclergiar hyixaprangde diydroiodide,
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compounds of the invention include isotopes of hydrogen, carbon, nitrogen, oxygen,
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aforementioned isotopes and/or other isotopes of other atoms are within the scope of this
invention. Certain isotopically-labelled compounds of the present invention, for example
those into which radioactive isotopes such as *H and *“C are incorporated, are useful in drug
and/or substrate tissue distribution assays. Tritiated, i.e., °H, and carbon-14, ie., “C,
35 isotopes are particularly preferred for their ease of preparation and detectability. Further,
substitution with heavier isotopes such as deuterium, i.e., ’H, can afford certain therapeutic

advantages resulting from greater metabolic stability, for example increased in vivo half-life or
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compound according to formula |, and a pharmaceutical carrier.
The present invention also relates to a pharmaceutical composition for the treatment
of diseases in a mammal, wherein treatment can be effected by inhibiting activation of T-cells,
30 or the results of said activation, comprising an effective amount of a compound according to
formula I, and a pharmaceutical carrier.
The present invention refates to a method for treating or preventing transplant
rejection in a mammal.
The present invention further relates to a method for treating or preventing
35  autoimmune disease in a mammal.
The present invention further relates to a method for treating or preventing allergic

disease in a mammal.
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25 immune response against such macromolecules can cause failure of the transplant as a whole.

"Transpiant" includes both aliografts and xenografts.

The term “alkyl’”, as used herein, uniess otherwise indicated, includes saturated
monovalent hydrocarbon radicals having straight, branched or cyclic moieties or combinations
30 thereof. Similarly, the terms “alkenyl” and “alkyn!” define hydrocarbon radicals having straight,
branched or cyclic moities wherein at least one double bond, or at ieast one triple bond,
respectively, is present. Such definitions also apply when the alkyl, alkenyl or alkynyl group is
present within another group, such as alkoxy or alkylamine.
The term “alkoxy", as used herein, includes O-alkyl groups wherein “alkyl” is as defined
35 above.
The term “halo”, as used herein, unless otherwise indicated, inciudes fluoro, chloro,
bromo or iodo.
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A "cycloalkyl" group as used herein, uniess otherwise indicated, includes an organic
radical derived from a monocyclic (C;-C,o)cycloalkyl- compound, by removal of a hydrogen
radical from a ring carbon of the cycloalkyl- compound. A cycloalkyl- group is optionally

30 substituted by one or more substituents wherein, unless otherwise indicated, selection of each
optional substituent is independent of selection of any other optional substituents, and
perferably the number of optional substituents is between 0 and 3, more preferably between 0
and 2. It will be appreciated that the preferred number of substituents is determined in part by
facility of synthesis. Representative cycloalkyl- groups include cyclopropyl-, cyclobutyl-,

35 cyclopentyl-, cyclohexyl-, cycloheptyl-, cyclopropenyl-, cyclobutenyl-, cyclopentenyl-,
cyciohexenyl-, cycloheptenyi-, 1,3-cyclobutadienyl-, 1,3-cyclopentadienyl-, 1.3-
cyclohexadienyl-, 1,4-cyclohexadienyi-,  1,3-cycloheptadienyl-,  14-cycloheptadienyl-,
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Ce)alkoxy(Cy- Cg,)acylammo amino(C,-Cg)acyl-, amino(C,-Cs)acyl(C+-Ce)alkyl-, (Cqy-

30 Ce)alkylamino(C+-Ce)acyl-, ((C4-Cg)alkyl)samino(Cq-Celacyl-, (Cs-Cyg)cycloalkyl(C,-Ce)alkyl-,
(C4-Cg)acyloxy(C4-Ce)alkyl-, (C,-Ce)alkoxy(C4-Ce)alkyl-, piperazinyl(C,-Cg)alkyl-,  (C;-
Ce)acylamino(C4-Ce)alkyl-, (Cs-Co)aryl(C,-Cg)alkoxy(C;-Cglalkyl-, (C,-Cg)heteroaryl(C;-
Ce)alkoxy(C-Celalkyl-,  (C-Ce)alkylthio(Cy-Ce)alkyl-,  (Ce-Cyo)arylthio(C,-Celalkyl-,  (C;-
Ce)alkylsulfinyl(C4-Cg)alkyl- (Ce-Cio)arylsulfinyl(C,-Ce)alkyl-, (C4-Cg)alkylsulfonyi(C4-Cg)alkyl-,

35 (Ce-Co)arylsulfonyl(C4-Cs)alkyl-, amino(C,-Celalkyl-, (C;-Ce)alkylamino(Cy-Ce)alkyl-, (Cy-
Ce)alkyl(difiuoromethylene)-,  (C4-Ca)alkyl(difluoromethylene)(C,-Cj)alkyl-, (C4-Cg)alkoxy(C;-

Ce)acyl-, (Ci-Ce)alkylamino(C,-Ce)acyl-, ((Cq-Ce)alkyl),amino(Cy-Cs)acyl-, (Ce-Cig)aryl-, (Cs-



i ndi cated, selection of each optional substituent is independent of

sel ection of any other optional substituents, and perferably the nunber of
opt i onalwewbsénsuents is between 0 and 3, nore 10 pref er abCyakootonesn O and
2. It will be appreciated that the prefefqred nunber of substituents is
determined in part by facility of synthesis. Representative

het erocycl oal kyl - groups include pyrrolidinyl-, tetrahydrofuranyl -,

di hydr of uranyl -, tetrahydropyranyl-, pyranyl-, thiopyranyl- aziridinyl -

oxi ranyl -, ghlgloayedCerlary(Ce-L) @mmsdzcg hbte@%8HEO)- a:aqblwyyl(cs-cw aryl( s-Cro)aryl-,
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trifluoromethyl, carboxy, (ClpeGjed bemxiption 6fie Goaraioy| OXy-,

(C1-C6) al ky At e (fEdior CB) @l kyl ) 2ami no-, (Cl- C6) acyl ami no-, cyano,
nitro, (Cil- g%{la#kﬁ—%é% C6) al kenyl -, (C2- C6)al kynyl -, (Ci1- C6) acyl am no-,
cyano( Cl- CB) al ky[Charagtefizad ip o Ao PR E@fe 85 a!eF%WJ”VGFﬁODr'%e'@fied@%)%Pkfymﬂg

( Cl1- C3) ad kyk4titbhs ameehbiybanie)dekdfit Gan dkkatheved by downregulatmg T-cell mediated
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C2- C6) al kox Kk
E:6) acyl) ani nB%/ ﬁl'ﬂﬁma"a(’ %}’8‘? |%fd@égsaﬁﬁ%ng(fe%f’wdam|'ntefefefe
(C2- C9) At ew@taroy Io(hamsecﬁg’diﬂy k‘bxgﬂ(@ﬁvaﬁ&) aahdi/yd ether T-cell functions that result from such
Cl- C6) al k C in ; vyl = -
o) alkyt sut P ol oL Cay <" BT e ot P o ey 5 b
(C1-Co6) al ky[a Lﬁ/ onyI (C1- C6) aI kyl -, 35 (C6- ClO) aryl sul f onyl (C1- C6) al kyl -,
am no( Cl- C6) al kyT-celt (riddidtiey ahkiyheaméspofsed -406 )ikl - for (€xdmple, in delayed-type

C6) al kyl (d | Cl- kyl -,
e AR vl R A B ) o 0
((C1- cs?% kwry%wﬁw(t@ﬂem)a%w cont%%ermftvfamﬂoan W@msﬁ AgPeBfts, graft

PCT/ | BOO/ 016&8us hodilre8Qibhe et dasptbimmub&Biséak0y, any l4rods @ﬁésaéfiéyérgys Preventing

h
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(C6- C10) aryl (C1- (8) al koxyrtich -oCé padplkant Fe,jec(|®2-v¢ﬁ@0ehmllsrtlsarejs] ¢rGirgans (or parts

thereof) have been transplanted into a patient, and the normal and otherwise proper immune

Q

response against the transpant must be prevented;
(2) treatment of various disease states where “normal” immune system action
35 leads, directly or indirectly, to clinical manifestations that are not desired, for example is

circumstances involving damaging inflammation, and allergy ; and



C6) al koxy( C1- C6) al kyl -, (Cl-C6)al kyl t hi o( C1-C6) al kyl -,

(C6-Cl10) aryfthi o(CLl-C6)al kyl -, (Cl- C6)al kyl sul finyl (C1-C6) al kyl -,

(C6- C10)wogi/s02t5 i nyl (CL- C6) al kyl -, (C1-C6)al kyl sul f onyl ( CReB)0alokezs -

(C6- C10) aryl sul fonyl (C1-C6) al kyl -, am ngCl- C6) al kyl -,

(C1- C6) al kyl am no(Cl1-C6)al kyl -, and ((Cl- C6)al kyl)2am no(C1-C6)al kyl. 10
The present invention, and additional enbodinents thereof, are further
described in the detailed description of the invention which foll ows
directly. Detail@d Dewiciptdisgaseofstatdse charaetatizednin Whele tdrcrartofs tawoirhmyment i on
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recogni zing 15 %Oﬂdl tions eut i e. achieved
T

ef
downr egul at i ng ht?ePTes?r“Ed'f“éﬁ”Eﬂ‘ 'SI r‘?fﬁfH dr&rbéﬁsso&& ﬁ'éﬁglt%’g dﬁﬁasteﬁedlnf?@'ol ved
clinical condditansnandithelikentmateee despeeskeidvhat is  downr egul ated may be

nor mal gr abnorr@lcoupé’e LBe &ﬂwp@%ﬁdr&'oﬁ}mn Bts@as@rs’?gt@gSre&nlcﬁrgagﬂﬁcm@nt of
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del ayedt ypﬁatur’@)dis@éé‘e&ﬁﬁy bd fét th¥¥ purpysd & ptectibdBdnspliehtb & pancreatd beda Ednat expr ess

viral antigens, [esi n Loty acel lul ar .pat hoge al | ergic. contact
dermat i tis o it ORGP St ee” 0 dotiae oy P MR TeoRhettiibe

reactions, teerereatia ”@gmomﬁéhétﬂll%MESteredﬁ@ cvieﬁxpr@wdtmﬁesat@ﬂt whéreingpid

Preventing m@&m&@ulqulomérwkeq@ieigﬁ td th@%aﬁeapr@é%teg irRhdé Hﬁaféms%%re&@a Rbmof
intervention f res

ther apeut | AT Y B AP BT are B BOEEE DR de EaL IR OOBEE g be
condi t i16ns rotedtthagagm dreasiore dtmdneareerpnad AN Ale ¢dger evBO agaitet B ipcxeimfhat tes gpr esent

invention npy, Pecidlisvi Aade idhial B @5t Mcbi HRL p%aénw%hgaoneel) URGBEMURLE! on of
transpl ant rejection, where cells, tissues, or organs or parts thereof)

have been t3EHBHPKAE deF PRISS BANBAEHGEN SHRFSERE hd P2t JoNels ¥ Heplages h#r oper
i Mune  r esporsypicayairnstart bgpitalasusirationudt diieer phavrendledies( 2) ther eaburent  of

various di srglgp% sesrtn%{ ?&u%?&rﬁpoﬂ?&gﬁ " I nmmune systemaction 35 |eads,

di rectl |re inical mani festations that are not de5|red
for exdiple is 'Blelaé&rﬁﬁct”a?fé@e ORVeNSVPiHG dieaerfsneeMARE ahstaymeanceanteralitl er gy
; and WO 014 40gbpridtTé |pReRh0dGREtion- 2T}, BAd/bOWS délirs EaSRteS T 3bIE fnediated

charscLer | SFAGBATLE B PSS 0T e Ol seasce, whereln an L mire
is practiced wit#)res @éﬂ tispuealand g¢ll Y3erlants aresn individpile af the samelispécisas, and
the like, tBRlgraartandbis@bifonedar®ainOimiportant medical procedure for which there is often no
25 substitute, since the complicated functions of the kidney, heart, bone marrow, fung, or liver,
for example, cannot be duplicated. Unfortunately, transplants between individuals very often
end in rejection of the transplant. For example, if an aliograft of donor skin is positioned on an
excised area of a recipient patient, the graft will at first successfully vascularize and
proliferate. However, after a brief period of time (perhaps 7-10 days), the site typically
30 becomes subject to severe inflammation, and the transplanted skin withers and is sloughed.
A repeat transplant from the same donor is subject to more rapid rejection. It is well known
that such events are mediated by transplantation antigens including the major
histocompatibility complex of glycoproteins (MHC, aiso termed HLA in humans) which are
expressed from perhaps 20 genes. The HLA protein products, when expressed on cell
35 surfaces, play a major role in presenting peptide fragments of antigen to T-cells at their
antigen-specific receptors, the TcR. The HLA glycoproteins vary tremendously from

individual to individual, and when recognized by receptive T-cells, are responsible for the



5 O course, given the conplex nature of many di sease states or clinical
conditions, nore than one of the above categories may be relevant in
parti cul §ipo Alsggnst ances. |t nust Dbe enphasi zed that thesge@beesd €S are
arbitrary and nerely descriptive. For exagple, with respect to insulin
dependent (juvenile/type |) diabetes (se€ below), treatnent at onset is
best characterized as prevention of autoi mune di sease, whereas i nmune
suppression in the 10 nature di sease nmay be for the purpose of protecting
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protein pro “when expressed on cell 35 surfaces, play a ngjor role in

presenting pepti dela¥geagurpbrr of giddiiertal gelular @OmﬂmhiSSpaﬁCIdalEinr the inflammatory
anti gen- Spe%sfpb@ser ei—‘nemisoFegardt hige I&%Ier;rgﬁ‘ s"%t@m %GIQptgeoh%h%%egaré/o&npbement

tremendously from. b ¥ to 1 ndivid when recogrni z
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procedures to be success
clearance of antibody- antlgen complexes from the body, others prevent cell lysis or excessive

inflammation, while peptide fragments of other complement proteins stimulate inflammation.
Particular proinflammatory activities of activated complement proteins (and their
30 fragments) include: release of histamine and other vasoactive mediators from mast cells to
increase permeability of the capillaries at an affected site: attracting polymorphonuciear
leukocytes and macrophages to sites of inflammation and enhancing the activity thereof; lysis
of gram negative bacteria, and damage to the membranes of many other types of targeted
cells, including self cells, bearing foreign antigens; and facilitating adherence of leukocytes
35  and macrophages to the surface of celis targeted for ingestion (such as bacteria and viruses,
or self cells) via antigen-antibody complexes.



Xenograft transplants are also subject to rejection. |Inportant exanples of
such transplants include primte-to-human and pi g-to-human, and invol ve
nunmer ousworogaosand 5 tissues including, wthout |imtatipomBbeEsi8 and
heart val ve, ki dney, skin, pancreas, angsqthe like. (2) It is well known
that antigens can elicit inflanmatory responses having an intensity that
does not necessary correlate with the |evel of circulating antibodies.
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syst en?St h@yhgr@ﬂpﬁy éﬁ’émolegyigq &m nojriapger an immune response. A significant number of
mechanisms are recognized whereinby an autoimmune response to a self-antigen can be

triggered. Self-antigens may represent self-proteins that are denatured or otherwise modified
after being produced on ribosomes, thus exposing novel epitopes (immune-recognized
domains, typically short peptide or carbohydrate sequences) which are then taken up and
30 processed by antigen-presenting cells and made available to receptive T-cells. Loss of
thyroid function following chronic inflammation of the thyroid (Hashimoto's disease) may
invoive such an autoimmune pathway. Another thyroid pathology, thyroiditis followed by
hyperthyroidism, may be explained by immune recognition of the cell surface receptor for
thyroid stimulating hormone, however with the less typical result that antibody binding to the

35 recognized cells results in their stimulation, not death.
Similarly, an autoimmune response may be mounted against an altered distribution of

self-antigen. For example, self antigen from an organ may be exposed only after serious
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30 onset of the autoimmune disease (thereby protecting surviving insulin-producing pancreatic
cells). In those cases where no insulin producing cells survive (full type | disease), the
disease may be treated by transplantation of pancreatic islet cells. In such case, the

approach of the present invention is best characterized as prevention of transptant rejection.

35 The mechanisms of causation and progression for rheumatoid arthritis appear to
share in-common features with those for type | diabetes. In rheumatoid arthritis, synovial

membranes enclosing joint spaces are subject to very pronounced infiltration by lymphocytes,
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free B/ase c”%pour}é by freatment with an alkaline reagent and subsequently convert the

latter free base to a pharmaceutically acceptable acid addition salt. The acid addition salts of
30 the base compounds of this invention are readily prepared, for example, by treating the base
compound with a substantially equivalent amount of the chosen mineral or organic acid in an
aqueous solvent medium or in a suitable organic solvent, such as methanol or ethanol. Upon
careful evaporation of the solvent, the desired solid salt is readily obtained. The desired acid
salt can also be precipitated from a solution of the free base in an organic solvent by adding

35 to the solution an appropriate mineral or organic acid.
Those compounds of the present invention that are acidic in nature, are

capable of forming base salts with various pharmacoiogically acceptable cations. Examples
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m neral or gys@@gra@tsdggd potato starch or sodlum starch glycolate); or wetting agents (e.q., sodium
lauryl sulphate). The tablets may be coated by methods well known in the art. Liquid
preparations for oral administration may take the form of, for example, solutions, syrups or
suspensions, or they may be presented as a dry product for constitution with water or other
30 suitable vehicle before use. Such liquid preparations may be prepared by conventional
means with pharmaceutically acceptable additives such as suspending agents (e.g., sorbitol
syrup, methyl cellulose or hydrogenated edible fats); emulsifying agents (e.g., lecithin or
acacia); non-aqueous vehicles (e.g., aimond oil, oily esters or ethy!l aicohol); and
preservatives (e.g., methyl or propyl p-hydroxybenzoates or sorbic acid).
35 For buccal administration, the composition may take the form of tablets or lozenges

formulated in conventional manner.
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As is well recognized, the precise dose, and method and timing of administration
thereof, are capable of determination by those skilled in the art, and depend upon numerous
factors including the activity of the therapeutic compound, the properties of the formulation

35  thereof, the nature and location of the target tissue, and the particulars of the disease state as

it exists in a particular patient.
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contai ni ng evregEnthereatimysenieodate dey. Delvest®) sarathiopsnec @ap ambrab® g dadiizubher

gl yceri des. rs dmi ni Str t|on by i nhal ati on,
the active éo‘{%)rpoéunir% 55 %ﬁgg?n@gﬁﬁogotﬁ] ap eﬂégﬁvg%ﬁ'%”nt aﬁ‘@PFr\')%r RYPIOFEN: he

form of a sBPRIP*HN ptﬁ?x'@ﬂsG@ﬁsﬁ”tﬂhﬂrﬁm@iﬁﬁyaﬂgwﬁ@ G—'Spprayﬂlwm@aarmamétaasons)

squeezed or spem@medishiayt freadaadisenat a@baran R sARS Qrsd?é se%@Fa@é’dék% é’foﬁﬁ@%%ll on
froma P&esgéﬂ’l Z?d use O? sui tab

propel | ant, d'fﬁeg rouq%sdl ?Fﬂ"o"lnéﬁ%tfoﬁaﬁ%‘; of‘W}’% ﬁ‘IaB‘Fo‘?rl dits entercdnupigration
di chl or ot et F%tﬁldh{l@? repidmado sterdalrbpharrideentiodepranticot her suitable gas. In the
case of a pr eSSUV\bZ@(deI% OISK)Jos frbﬁolﬁlr%?%y% &.vé@)ﬁrah’gﬁat g8b.8r4ai c{ﬂ@f? Yy

provi ding a vaé hzd mount. The pressurize ontai'ner or
nebul i zer iy o?ﬁeé’i ?f“é I”ﬁ'f?Brﬁt“c?rhogﬁﬁétﬁ%?%tﬁeoff”Efxﬁ@pﬁcPP%'smﬁﬂﬁ%W
Capsul es ante2®ireragnt pi stges Tédaeldes trbagh levesnpl e, from gel ati n) for use in an
i nhal er 19r i nsuf £l gtk iy e inin mx of a
conpound of the i l?Ilv %t o & %&dﬁ%g@aﬁ%l 9 &8 91\/\5 ousnggneqa]glﬂo@h Oéé“eloﬁ?é(? o%8 or
starch. A pPUPBE&d cerssiesionay bregixgnt praly Qi&n'p@imé@dyoﬁelgﬂheevm\ﬂémouunmtﬂwmmeor al ,
parenteral Bbéurs pusiepdratRe M usetis aion@dted By ths@eRERIS HISBY! &ycRYERA A 95ugthhe
treatment of é%e conditions referred 25 to above (e.q., rheumatoid
arthritis) I8 1 to 1000 ng of the active ingredient per unit dose which
coul d be admi ni st'eg eempquads ektapiresentlinvantich tanres fqeulatddor semdsoldelivery

f or mul a0 onscchb@ingt th aadtARRtwalf knbllg t& Hadé ot Qr’?ﬂﬁlafyeikﬂlr ih &Rk LR ag?(gr\‘ﬁﬁleg %F %ueh
ast hma) |nth arran

era
net er ed dosfeomérat'pnﬁf?rgbeoﬁ%uncggrkglség? at(?Bﬁte’aEi%ﬁ'g”?(f Qf°t588 1@5@%66 :bT19t7H§ %f‘érrpound
of the i nvehﬁ9w7 Thaditpnallyathe abaipbyndd o ¢he3fresdnt Irnvarlmoaeéﬁ)fbe|forWIu|aiedb.%m\g/| thin
the range Otegtcr{m)gte@ tﬂ-&qpom cdﬁ%ﬂo@é %BJI bQ@hJ@%@i@e ﬁ%&qgcﬂlgingt *orr’ree§arr(%I

for exanple 2 or exa r=3 dosesq%ach
time. As |S°%‘1“F S¥5éed’6?gﬁﬁ’°i‘eaa def"rﬁ‘ée"p'f‘é’ $§8e05812.098d et hod and tim ng of

adm ni s25 at Batthesis of Compounds of the Invention

The following reaction schemes illustrate preparation of compounds of the
present invention.



t hereof, are capable of determ nation by those skilled in the art, and
depend upon nunerous factors including the activity of the therapeutic
conmpoundwotdigomasoperti es of the formulation 35 thereof, tpemsbusezsand

| ocation of the target tissue, and the p¥rticulars of the disease state as
it exists in a particular patient. WO 01/40215 PCT/1BOQJ 01628 -29 A
conpound of fornmula (1) adm nistered in a pharnmaceutically acceptable form
either alone or in conbination with one or nore additional agents which
nodul at e a hAetramd an i nune systen1or with one or Glore anti-inflammtory

agents. Such addltlona;Aage |nclude but e not limted to,
cyclosporin A (e. gR2 nd| éﬁ% or ral(r)) rapamycin, FK 5 506
(tacrolimus), Ieflun

hotrexat r\(;QE[;NZO, deoxyspergual i n
and anal ogs thereof cop nol ate’ (e g. CeliceptNr))Gl azathioprine (e.g.

| muran(D), dacllzunab (e.qg. napax(r)) OKT3 (e.g. Othocol one(r)),

At Gam aspirin, acctanlnophen i buprofen, naproxen, \piroxicam and
antiinflmmtory steroids (e.g. prednisolone or dexanethasone). Such agents
may be administered as part of the same or ofg separate Ydosage forns, via
the 10 same or different routes of adm nistration, and on‘ he sane or
different adm nistration schedules according to standard pharnaceutical

practice. As exanples, FK506 (Tacrollnus) may be given orgh Rio 0 15
nmg/ kg body wei ght, ever ya 12 hgpl% within first 48 h op dﬁ

for exanple. Dose is anhlto e neasurenent of serun1 acr ough

| evel s. 15 Cyclosporf% A%A e(r) oral or intravenou$ for | ation, or
Neoral (r), oral solutiobAor apsules) may be given orally at 5 |ng/kg body
wei ght, every 12 hours within hours postrRypier,at i ve. Dose | ﬂltored by
measur enent of bl ood cycl ospo#i the
present invention can be for éﬁgd for sustalned delivery 2 \ﬁ ?lng to
nmet hods wel |l known to those @ﬁy skill in the art. Exanples of such

formul ati ons can be found in LN S. atents 3,538, 214, 4,060,598, 4,173, 626,
3,119,742, and 3,492,397. Additidonally, the conpounds of the prQ§ent

i nvention can be formul ated using tehcnol ogies that provide contTnuous
dosing via the digestive tract including, for exanple, osnptic systens,
such as described in U S Patent 4,612,008. 25 Synthesis of Conpounds of
the Invention The follow ng reaction schenes illustrate preparation of
conpounds of the present invention. WO 01/40215 PCT/1B00/ 01628 -30 Schene
| d R3



XR+ 1 CHAT + N AVAAN NCI 4\ 3 R3 s-,AX2--+ AAXXR R2+ |
CH2). R~ | CHA, A, - AN A ANRINHZ N NNCI NNHR 12 W
01/ 40215we/40B680/ 01628 -31 Schene Il d R3 /A X R2 3CrCcTaBage1628 N ~A N
N5~NH2 4 5 R3 3 -,AX2AAXXRR2 CHAy )CHZ)n A~/ AN R:CNANN
\' NNHZ NNHR 1 6
Scheme |l cl
- x R’
LT $
2/n +
kA N\ N//kNH2
4 S
AR
3 -~
A XN R ]i/(cm
2A /( 2/n
R*— | }CHz) /\\A
Asy "
N
2N

o)



WO 01/40215 PCT/ 1 BOO 01628 -32- Ceneral reaction conditions Cenerally
speaki ng, the conpounds of the invention are made in a two step process.
First, tweor/eresi ve nitrogen atom of conpound 4 (i ndi cat edCDYB@IO1628r oW
above) preferentially displaces the 4-¢bkl oro group of

2, 4-di chl oropyri m di ne (conmpound 3) under basic conditions to 5 form
conpound 2. In a second step, generally in the presence of an acid

catal yst, conpound 2 is treated with an amne to form conpound 1, wherein

t he am ne ridrecfjeactipnsphditams t he 2- chloro atom of the pyrimdine. The
reaction of CO”R@éH&F’a%yép@éRﬁkg%héEorﬁ&%ﬁd&&ﬂﬂ@ﬁ@&ﬂo#@r@%aé&%b%&QWF&&&QS

Exanpl es of_ sui t abl tirons includ a trial kyl am ne such
as triethyl FiRy Hie TPRCtve BUraperLpiedInh FOBRAUDE Atl '"Q'ﬁﬁ‘ﬁd gé 3B A GPoveAgreterentially
af or enent i aispthced the 44hiohd @oup gfr2otagichiatoRridhidire (cdrhmiuog §y unaechiasie cosditions to

sel ecti gel orf#wI c%ﬂlp%ﬁr?odz I fh :5 g&o&@ft%b%ﬁ’eﬂal fm ﬁg%ﬁgg&g%f%n a§5’9§t%g#edg¥np5un%at ment

of conpoun an am ne ectron of the
appropri at & '&Ff?ﬁéd wEh B PEYNS; tﬂé‘?imtﬁ-‘;?"‘tpﬁlé‘drjed‘iﬁ‘ﬁe&f‘h%Fﬂf@trlifoée@)f"st"ﬁ‘eesﬂ?%%tuct
The reacti epiorodwyent the pyahigsen to both facilitate the solubility of the

amne, and its Sﬁhlgs%g&%nt?fléon&%ﬁﬁotsl Qnahd F(P g%‘%s%b&cded ur”?e? bggg %onJlt)os\g![ le:, ne

or substituted ani| _ i N an acetone
solution i ﬁxﬁﬁé‘eﬁpéﬁéﬁ@é C@ﬁd'ttﬁ)”%@ﬂaﬁ%/telﬂ%ﬂmﬁ\rﬂ trigkylpfaine seehl asgugibylantge meat i ng

for 184bours Q&O@Q%Ivé@rsu@%%@pétﬁanohﬂ xt g @or@fqe%&émh@m s gFUuFVihdLeA-
conbi nat i Ons{]féf sol action hat are .general ly useful.

Condi ti ons foé’é”mkd(?erj s@f(lﬁd'v ?p'aﬁﬁ?/'ngtéer f”&%%? BRAPRY%S e readily
determ ned. 20 Sweeqtienitmatiaent of campoundk et eoAMEes iadsdemipauE 1 approtep

process Shc@@ﬂzchcﬂw mhg%probﬂlatm%fn%us 'd@teﬁntf"%"eof by §e réglﬁrgd s‘irb&ur’é%%é ;yr%dtﬂ:'tt rogen
of a conmpound am no-4-chl oropyri m di ne

(conpound 5)'* u‘??&lé?” %ﬁ?f‘tc's 8?)‘??87‘ fq %faf Batgér?#%’f'r‘ﬁo%ﬁﬁ FNing. And s WREIHEN!st ep,
opt i onabl y reattibrhe Fpr esmnge iofthe ciser ¢fi anilipe amisnbstibassieasinel, @s dntineetray lbani ne,

conpound 6 dﬁs%ol@éoelﬁtaﬁc!ac@l‘oﬁé)w?terswld:tlap‘nelh@gr%génce%'fjgQat@@n @Lﬁygfat—tiélntgllo ed

sul fonyl ating ag gl ve conpound 1. n‘ﬁ“ sul tabl e acyl ating
agent s i nclbydeea EﬁjtforaF% hr?da!fs Bt rPiCedot Gxa%‘? d MB‘ e PHJ@F/‘”@{EW%?B/IPFQYHPOH des

such as ar ybmbihatitet @f savent and feattivh coiditins ¢es are@mbra_nmys!em hterditdas suited
chlor of or T (22 Ctlo%%(%ia}a}sp%?t}/c%fg?‘%r%ﬁe are i LN ¢ acid in the presence of a

sui tabl e coup
1- ( 3- di2Ret hyI ami Swm@wpyndgﬂéthﬁwve@tpb@cﬁ mefede a waistercprreask deownrin Scheriet abl e

sol vent sughwrase, THhe ﬁdsﬂstwltrse ré@cﬁlaé ﬁt:rogern of & c&ﬁﬁlﬁ:ww@,@a&é&aﬁei Hﬂoragbduat i ng
agent is ch en to acc ral fo

en |. Both
conpound 3 4 3 R ET Er Ea e s S B i o pBund . i
chl or opyr i raisgrone)stey. eptiogalttiin {ne prasprnestia m@r)camneb@easlutryasamahylabhe

Conpounds 4o@bsurdleSotrbfedivitya Righaassht, sQEh &Y &%zmr&'s@ fohylaty @bty €, and
may cqntain one or rmre ogtlo al ﬁubstltuents one of ore optional

subst i fdent RETPAHE e BXqBPIED Of it BISRPePRACUPRPUREE GRS o agiq ached

to a ring caobdes, {ulfna} adontgs atchXs anfl ondetesoaayisulfonyl chlorides, carbamoyl chlorides,
chloroformates, and isocyanates, or a carboxylic acid in the presence of a suitable coupling
agent such as a 1-(3-dimethylaminopropyl}-3-ethylcarbodiimide hydrochloride in a suitable
solvent such as THF. In this regard, it is understood that the acylating agent is chosen to
30  deliver R' according to the general formula |.
Both compound 3 (24-dichioropyrimidine) and compound 5 (2-amino-4-
chioropyrimidine) are readily prepared and commercially available.
Compounds 4 are also readily prepared, or are commercially available, and may
contain one or more optional substituents R?, and one or more optional substituents R® (where
35 it is understood that the R’ group is attached to a ring carbon (including at X, if X is a

methylene group), as indicated below.



met hyl ene group),
X,/ R3 R+~ SCH2),
n

c
3, 4-
3, 4-
2, 3-Di hydr o- 1H i ndol e;
as shown bel ow.
10S R2 --) RBRZ)-R3 NN 4e
exanpl e,
Addi t i onal

5-met hyl -1, 2, 3, 4- tetrahydroquin

6- met hoxy-1, 2, 3, 4-t et rahydr oqui nol i ne;
6-fl uoro-2-nethyl-1, 2, 3, 4-tetrahydroqui nol i ne;

t et rahydr oqui nol i ne;

| ude WOMRP2ISt et r ahydr oqui nol i ne;
D hydro-1 H qui noxal i ne-2-one (2-0x0-33; 2, 3,4- 5 tetrahydroqui noxaline);
D hydro- 2H benzo[ 1, 4] oxazi ne (3, 4- 2H 2H benzo(1, 4) oxazi n-6-o0l);

and 3, 4-Di hydr o- 2H benzo[ 1, 4] t hi azi ne,
H N R RBR RRNN 4a4b O~ORZ3 RZR3N
;ﬁrm&tures 4a to 4f above, for
are commercially avai |agbl

speci es that areR'edadi |
1, 2, 3, 4-t et r ahydr oqui nol i ne; 6fxg

as indicated bel ow. WD 01/40215 PCT/1B00/ 01628
A N Representative ring structures for conpound 4

1, 2,3, 4-

15

-33 2 A

t et r ahydr oquwiaTaBed/01628

respectively,
N 4c 4d

erg R2 and R3 are hydrogen.
ﬂ avatg@bgﬁ in comrerce include 7-nethyl-
1.2, 3°4-

ine;N
7-trifl

t et r ahydr oqui nol i ne;

uoronet hyl -1, 2, 3, 4-

2-met hyl - 1, 2, 3, 4 RABESEMape187a smctumsTiol peepy e Agincluda i 2R3ydetrrieayingioe;
2, 3- di hydr o-1128 quétrajdroquhoame; 6- MeB RMiydb- fH-giikekdire=d-skequi Nobidrs420e!

2-nethyI32,
5-fl uoro-2,

s DALt KBS el B DA o

5- met hanesul%3-Rpydre-18-igiopy apé 3. 4-Diyidreckif-eenzg[l Aitiadieen essoéctiveiy las Bhowd-taioly dr o- 1
Hindol e; and 2, 3-di hydrobenzot hi azole. 5 Wth respect to gtructures of

type 4, additional

synt heti c approaches include the

R
N

4a

4c
10

3
N

de

15

Structures 4a to 4f above, for example, are commercially available where R? and R

ol | ng:
R2 R’
N
|
4b
O
RZ_EI }_Ra
N
|
4d
S
2
L
N
|
4f

3

are hydrogen. Additional species that are readily available in commerce include 7-methyl-

1,2,3,4-tetrahydroquinoline;
tetrahydroquinoline;

tetrahydroquinoline;

6-methyl-1,2,3 4-tetrahydroquinoline;
6-methoxy-1,2,3,4-tetrahydroquinoline;
6-fluoro-2-methyl-1,2,3 4-tetrahydroquinoline;

5-methyl-1,2,3 4-
7-trifluoromethyl-1,2,3,4-
2-methyl-1,2,3,4-



(1) with respect to synthesis of the 2,3-dihydro-1 Hindole ring system R3
R22 N H nethods are disclosed in E. C. Taylor et al., Tetrahedron, 43,

p. 5145 (WeRiM02130 (2) with respect to synthesis of the 3, $cPnBysisiezsl

H qui noxal i n-2-one ring system HR3 aNi34-Z RN O H nethods are discl osed
in RW Holley, et al., J. A Chem Soc., 74, p. 3069, 1952 and R E
TenBrink, J. Med. Chem 37, p. 758, 1994; 15 (3) wth respect to synthesis
of the 1,2,3,4-tetrahydro-[1, 5] naphthyridine ring systemN R2Z R3 N H
met hods ar e‘ekﬂ?"s}’é'loéé'é%l'”?r?v@'tho'ﬂéiqﬁwoéH'ame.i S-Rib Py ReTidiondra-Et-nepdin-43ge; p.
2439,8 3997;2-(nébhém,.’8-bihycﬁs-p_a€lrﬁdoleo 2&%&1&1@&%@-@3-&5}?&&3H-indole; s-ﬂuoro-z,al,\-ldihydro-m- hod

, 7,8,9-tet. (dr Qs ri epi pe ri.n te \ ‘ t hods
are discl os'é I%/'n %%@F%&%PJ&% ﬁ—l' .n}jg]%"et rgkrpeet raB‘F]S,“'ng';f%a'Eﬁg%"Niﬁ‘F@E' V\i!r;g

01/ 40215 PCTethEEeyipre2e3-dibgko-( gjndglet #ndrekgibydronepzallindeesi s of t he

5,6, 7, 8t et rahydnapyédpeer th2stdctdlenotitjBedl NgaditioRd sydithstice BpprdbchedNincliie et hods
are disclosed in S. Kobayashi, Bull. Chem Soc. jpn., 46p, p. 2835, 1973,

and i nvol vé®"®"Meacti on of 6-val erol actamwith for mani de; (6) with respect

to synthesis of ({the 5wi8) rgsi@ct tetsyragsdrad ther2 bllibydr@ 18-rdbpying sydéme ri ng
system R

N
H

methods are disclosed in E. C. Taylor et al., Tetrahedron, 43, p.5145 (1987).

10 (2) with respect to synthesis of the 3,4-Dihydro-1H-quinoxalin-2-one ring system

R
L L
N O
H
methods are disclosed in RW. Holley, et al., J. A. Chem. Soc., 74, p. 3069, 1952 and R.E.
TenBrink, J. Med. Chem. 37, p. 758, 1994;

15 (3) with respect to synthesis of the 1,23 4-tetrahydro-[1,5]naphthyridine ring
system
N
~ 3
R? R
/
N
H

methods are disciosed in C. E. Neipp et al., Tetrahedron Letters, 38, p. 7499, 1997;

(4) with respect to synthesis of the 6,7,8,9-tetrahydro-5H-pyrido[2,3-bjazepine
20 ring system

~
=

N N
H

methods are disclosed in E.M. Hawes et al,, Tetrahedron, 10, p. 39, 1973;




ON 10 nethods are disclosed in S. Kobayashi, Bull. Chem Soc. Jpn., 46, p.
2835, 1973, and involve reaction of y-butyrolactamwth formam de; (7) a

| ar ge savder4mis pyri dopyridi nes are conmerci al ly avai | abl pcT/Bdo/ocers be
reduced to the correspondi ng cyclic am ngs using known reduction nethods
including those cited in N |kekawa, et at., Chem PharmBull., 6, p.408,
1958; WL.F. Armarego, J. Chem 15 Soc. (Q, vIO.?, p. 377, 1967, and H
Rapoport et at., J. Og. Chem, 28, p. 1753, 1963. For exanple, NI NI \ /
N 1,2, 3, 4- Tet r ali§)dr o-With réspac phsynstesidiontae 5807 d\tetrknyiNrdiyridd {2, 3-djpyrimidine ring

1, 2, 3, 4- Tet gajpdr o- [ 1, 5] napht hyri di ne WO 01/ 40215 -36- PCTI |1 B00/ 01628 M\
\'\V/ / NNMWM N H 1,2, 3, 4-Tetrahydro-[1, 8 naphthyridine, and N/ NN/ N
H 51,2, 3,4-Tetra -[1 aphthyrdine (8) a large series of cyclic

am des and di am d¢s ar ommerchal |y avail able that can be reduced with
l'ithium alum num piydri de,| or other suitable reducing agents as recognized
inthe art, to gife th orrespgndi ng am nes. For exanple, CIl C S OO / N
N OeNX~ 10 HH H™> HOand O NN HO

methods are disclosed in S. Kobayashi, Bull. Chem. Soc. Jpn., 46, p. 2835, 1973, and involve

5 reaction of §-valerolactam with formamide;

(6) with respect to synthesis of the 5.6,7 8-tetrahydropyrrolo {2,3-d)pyrimidine

ring system;
Nl N
L

10 methods are disclosed in S. Kobayashi, Bull. Chem. Soc. Jpn., 46, p. 2835, 1973, and involve
reaction of y-butyrolactam with formamide:

(7) a large series of pyridopyridines are commercially available that can be
reduced to the corresponding cyclic amines using known reduction methods including those
cited in N. lkekawa, et al., Chem. Pharm Bull., 6, p.408, 1958: W.L.F. Armarego, J. Chem.

15 Soc. (C), VIOL?, p. 377, 1967, and H. Rapoport et al., J. Org. Chem , 28, p. 1753, 1963. For

example,
NT XY N N™
| — |
Z = =
N N
H
1,2,3 4-Tetrahydro-[1,6]naphthyridine
20
N
‘ ~ ~N { N\
= =
N N

H
1,2,3,4-Tetrahydro-[1,5)naphthyridine



As aforenentioned, preferred R2 groups include halo, trifluoronethyl,
(C1-Co6)al kyl, 15 hydroxy, (Cl-C6)al koxy-, and benzyl oxy, for exanple, and
conpoundwodiidn2iSchenes | and Il contai g ng them are comm@CaiiRdd/o16z8vai | abl e
or are readily synthesized. Additional 'y, in the case where conpound 4 is a
1, 2, 3,4-tetrahydroqui noxaline (4b), a ring nitrogen atomthereof may be
substituted by (Cl-C6)al kyl, (Cl-C6)alkylsulfonyl, or phenylsulfonyl, and
the like. In such cases it may be preferred to attach this substituent

after WD 01/ 402 /01628 -37 the conpletion ot ker

chem stry, for >|<arrp| e usilng an (C~=C6)yal k¥t brom de, (L -

C6) al kyl sul f onyl or phenyl sul fonyl chl ori de. i nvention
is evidenced by the folTowi ng exanples. 5 Exanples Ex | e preparation

of 1 -[(2-anilino)-4-pyrimdinyll-6-nethyl-1 2 3 4- tetrahydroguinoline.

6- Met hyl -1, 2, 3,4 tetrahydroqui nol i ne (33.12 ardlejravyvas-adthadhtbpidaedndt ur e of
2,4- dichloropyrimdine (33.5 mol) and triethylamne (37 nmol) in EtOH (62
m). The reaction 10 mxture was refluxed for 3 h, cooled to room

t emperature, and tiles renoved by rotary eva The remai ni ng

solid was extradgjed t OAc/ H20.__The Et QAc | ayer s||wer olbi ned, dri ed
over MySA4, filheredlh he volatiles were then re

y
evaporation. The solid was recrystallized from EtI“OAc/ hexane to

gi ve compound 6, as depi cted bel ow,

1-(2-CY oro-pyrimdin-4-yl)-6-nethyl-1,2,3,4- tﬁﬁ@@%@é%"ﬂ[ﬁ‘@g\%ﬂﬁhyrdine

[' H NVR(DMSO-d6): 15 8.87 (d, J=6, 1H) 728(d J (s, 1 H
7.00 (d, J=8, 1 H) 6.93 (d, J=6, 1 H 3.79 (m 2H)265(m 2H) 1.85 (m
2H); mz 260 (M8l)] Fhegesalekof oyolic aupes anddidmidds erlel comoeydidlipriadiilaige was
sel ectivel é’andb§n'lsé’1?c%g WthluN Ialuwnmmw /hyczirldléI %NOQeraﬁJltm_izrewcﬁ%p??eN(s aJ\I -

7 Subsequent treat nment onpound appropriate a in thi s
case ani | i 1699"%69 yi B¢ 8¢ t? H'ée fﬁ}ec?ﬂﬁﬁstp"?d'”ﬁ ?f“Wﬁ 1T e chl oro atom on t he
pyrimdine is replaced by the intended substituent. Anilipe (0.173 mol)
was added 9 _1- -chI or o- pyri mdcli 6nethyl-1,2 3,4

t et rahyr doqui 3 of cetone/ S
acid (10:15:0.] eat®d to 50 18 ht The rd aQirr e was
cool ed to roonttempergture, and t he >precNgl taped solN g Wwag then filtered
and reg{ystalllzed fridm ethyl acetate to five 1-[(2-anilinb) 25

4- pyri mdinyl]-6-nethyl - 1234tetrahydrqu|noI|ne [IH-NVR (DVBO-d6): 7.95

(d, 98, 11 1.3 (g, I=8 Qw\m 7.08 (m 2H)
6.60 (d. J/@i (m 2H) @ﬁiz
N
H Oand
o
N:E
::N
H 0o

As aforementioned, preferred R? groups include halo, trifluoromethyl, (C;-Ce)alkyl,

Rydr ochl oric

15 hydroxy, (C4-Ce)alkoxy-, and benzyloxy, for example, and compounds 4 in Schemes | and |i
containing them are commercially available or are readily synthesized.

Additionally, in the case where compound 4 is a 1,2,3,4-tetrahydroguinoxaiine (4b), a

ring nitrogen atom thereof may be substituted by (C,-Cglalkyl, (C,-Ce)alkylsulfonyl, or

phenylsulfonyl, and the like. in such cases it may be preferred to attach. this substituent after



2.67 (m 2H) 2.28 (s, 3H 1.93 (m 2H). mz: 317(M:1)] In Exanples 2-8

bel ow, synthetic procedures were very simlar except for selection of the
appropriveoelr/arisie to react at the 2-chloro position of thecpysaorsietisne ri ng.
WO 01/ 40215 PCT/ 1 BOQ 01628 -38 Exanpl e.3-

1-[2-[ (4- bronophenyl ) am no] - 4- pyri m di nyl ] - 6-nmet hyl -1, 2, 3, 4-

t et rahydroqui noline. 'H NVR(DVSO-d6): 7.96 (d, J=7, 1H) 7.53 (m 4H) 7.31

(d, J=8 1H) 7.09 (s, 1H 7.07 (d, J=7 1H 6.60 (d, J=8, 1H) 3.90 (m 2H)

2.66 (m 2Hpe2c@@idtion GHYI dtherd chemisBiH)for Iéf(fri‘]plg ﬁ&gﬁ?]ﬁh{gg%ky?@;mag,e(@_

1-[ 2- [ (4- meEhouyRIvemdnAga RPbRe Qwomarﬁ%r -6-nmethyl -1, 2, 3, 4-
teEraLg/drounno)lyl new Hé %)I\/Bb y [85% (b, 1H) 7.41 (d, J=8, 2H) 7.30
(d, J=8, 1H 7.09 (s, 1H) 706(d J8 1 H 6.95 (d, J=8, 2H) 6.55 (d,
J=8, 1 H) 3.89 (e @khenBinvehtifrsis editncad by theMliodily exarddles. 10 (s, 3H) 1.91 (m
2H). mz 347(Mrl) Exanple 4 1- [2 [ (1Examole

H i ndazol e-5-yl)]-4- pyrlmdyl] 12 34- tetrahydroqumollne

NVR( DVBO- d6) : 5% 1 pfengrat 134 By rifng B4 (s, 1H
49 (d, JeBanylrdindind5 ( d, J=8, 1 H 7.27 ( d, J 8 1 H) 6.99 (s, 1 H
9

7,

6.96 ( d, J=8, 1 2.64 (m2H) 2.22 (s,
3H) 1( 85 (m 2H) Smeth@r gé.? 4:'(%#% dr%< mohnel_P:ig% mmol was adde to a mixture of 2 4-

1-

t

(

H

2-[(4- ph‘éﬁﬂﬂ(?@)’l‘f@me)(é% I“Ttﬁ']‘-"j ZB“QYﬁWad]'WB] mBrofyat BtPH-(82 &L B, The reaction

[2-]
x rhtrel T
etr ?hyﬂbr OOmdixtued Waterefiuxed W@@%@dd@)oomqerape btSrel i tfe Qcﬁati(eg erﬂ \%51 b%l_%%'y

d, 1
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m 2H) 2. 2@nbéed3iHpd oyl BIgSHy. fRefpd and the VdJGQEi\M?&)heEX@Imb@rcﬁary evaporation.
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Subsequent treatment of compound 8 with the appropriate amine (in this case aniline)
20 yields the product 7, in which the 2-chioro atom on the pyrimidine is replaced by the intended
substituent. Aniline (0.173 mmol) was added to 1-(2-chloro-pyrimidin-4-yl)-6-methyl-1,2,3 4
tetrahyrdoquinoline (0.154 mmol) in 3 mL of acetone/water/ hydrochloric acid (10:15:0.2) and
heated to 50°C for 18 h. The reaction mixture was cooled to room temperature, and the
precipitated solid was then filtered and recrystallized from ethy! acetate to give 1-[(2-anilino)-
25  4-pyrimidinyl}-6-methyl-1,2,3,4- -tetrahydroquinoline ['H-NMR (DMSO-dg): 7.95 (d, J=8, 1H)
7.54 (d, J=8, 2H) 7.35(m, 3H) 7.14 (m, 1H) 7.08 (m, 2H) 6.60 (d, J=8, 1H) 3.91 (m, 2H)
2.67 (m, 2H) 2.28 (s, 3H) 1.93 (m, 2H). m/z: 317(M+1)]
tn Examples 2-8 below, synthetic procedures were very similar except for selection of
the appropriate amine to react at the 2-chioro position of the pyrimidine ring.



mz 403 (M+1l) Exanple 10

5-[4-(6-Met hyl -3, 4-di hydro-2H qui nolin-1-yl)-pyrimdin-2-ylamno]-1, 3- 35
di hydr o- Fem@d2idazol - 2-one. mz 373 (Mtl) WO 01/40215 PCTPCBIEINOMLELE - 39
Exanple 11 -38-

(2, 3-Di net hyl -1Hi ndol -5-yl)-[4-(6-nmnmet hyl -3, 4-di hydr o- 2H qui nol i n- 1-
yl)-pyri mdin-2-yl]-amne. mz 384 (Mtl) Exanple 12

[ 4- (6- Met hyl - 3, 4-di hydro 2H qui nolin-1-yl)-pyrimdin-2-yl]-(2-methyl- 5
2H pyrazol - 3-yl ) Exgmpie2 ny 7-(344-bramoppeERamipblt-agimidinyl]-6-methyl-1,2,3,4-

( 6- Met hoxy- eyanydiddudobte) - [ 4- (6- met hyl - 3, 4- di hydr o- 2H-qui nol i n-1-yl ) -

di r .
Co i wor o- 3 TR :oel meld e H o o BT 0y dee st qoedrmnaer
yl)-pyrim dif7-208 930 (’ﬁirnl-rﬁem)Tﬁ@OIBfZlQZF( I\@-Q@ (MER&IMm# 28 (43H) 1.91 (m, 2H). m/z:

(5- Cycl opr opgl 3g2thpyr azol - 3-yl ) -[4- (6-net hyl - 3, 4-di hydro 2H qui nol i n-
1-yl)-pyrimdin

4-Benzyl - N0/<3&-[4-ET%‘-—’4%%€ hyl ‘?3(2 fﬁ&?‘ﬁ‘ﬁ%%‘e@&l a‘ﬂ{°%ﬂ' i'“&}]r“) mehyi g Hfn- 2- yI] 1

H pyr azol e-@{r&wydioaninolme. Exanpl e 17 [ 4-(6- Met hyl - 3, 4- di hydr o- 2H qui nol i n-
-Ei’lazmlogr '1m WmAothdold: TRishY | ) 1 BE0)=8221%! 7 368 185, 18786 %, 388 7OMtd)

[ 4- (6- Met hy!=837- BPR{PEE 2H) Fird8147A- HDy3-§2 (5 2NiSdide. BHY 1267 (5. A By - 1

H pyrazal - 3syBhi} arditrie, 2HY @/3387@vt1L) The capabi lity of the conpounds of
formula (1) to d | at enonstrated by
the foll ow ng fu}@%ﬂeﬂ Q[é gml%? 7'55 9@19 %2 ptggée%@\'/mgﬁg‘ cell assay for
conpounds tREHYARAYBRINE| ck ZAP- 70 and itk enzymes. The present assay
measures interl elukNMRa)m;‘scbda) 9s18¢¢ etrgds ir @Ml il @t 84, Ticekh 8s, 11914.aw ng

30 ant  bodi 8. BT B bty s by S ehe e mc?@%g?ﬁa%;' and
acti vatfi®on ®F=t Hé’ 3t&i5r dget2He @Bk smBy) i2iRi(hi 3Hin8pmodidhar/y |37 nt)of T-cel |
pol ypepti des t hagxadnfpideCes $a-)a-pdnokypBenyl)amino)-4-pyrimidinyl)-6-methyl-1,2.3 4-
tetrahydroguinoline.
'H-NMR(DMSO-dg): 9.20 (s,1H) 7.94 (d, J=8, 1H) 7.71 (d, J=9 2H) 7.31 (m, 2H)
7.24 (d, J=8, 1H) 7.03 (t, J=8, 1H) 6.98 (s, 1H) 6.95 (d, J=8 1H) 6.90 (m, 4H) 6.37 (d, J=7,
20 1H) 3.83 (m, 2H) 2.64 (m, 2H) 2.22 (s, 3H)
1.85 (m, 2H). m/z: 409 (M=1)
Example 6 1-[2-[(3,4-dimethoxyphenyl)amino}-4-pyrimidinyl}-6-methyl-1,2, 3 4-
tetrahydroquinoline.
m/z: 377 (M+1)
25 Example 7 1-[2-[(3.4,5-tnmethoxyphenyl)amino]-4-pyrimidinyl}-6-methyl-1,2,3 4-
tetrahydroquinoline.
m/z: 407 (M+1)
Example 8 1-[2-{(4,N-phenyiaminophenyl)amino]-4-pyrimidinyl]-6-methyl-1,2,3,4-
tetrahydroquinoline.

30 m/z: 408 (M+1)
Example 9 [4-(6-Methyl-3,4-dihydro-2H-quinolin-1-yl)-pyrimidin-2-yl}-(6-

morpholin-4-yi-pyridin-3-yl)-amine.
m/z 403 (M+1)
Example 10 5-[4-(6-Methyl-3,4-dihydro-2H-quinolin-1-yl)-pyrimidin-2-ylamino]-1,3-
35 dihydro-benzoimidazol-2-one.

m/z 373 (M+1)



downstream signalling events (follow ng binding to TcR) that otherw se
result fromantigen binding. In the assay, Jurkat cells are incubated with
candi datwodis@i4 or one hour, and then 35 stinulated w thpemigeo®i#dsand
anti-CD28 anti bodi es provided on recovenabl e nagneti c beads. After 18
hours of stinulation, cell supernatants are assayed for interleukin 2 by

i mmuunoassay. The followi ng reagents are used in the assay: WO 01/40215
PCT/ 1 B00/ 01628 -40 (a) Dynabeads(r) M 450 coated with sheep-antinouse |gG
(Dynal Co., produempldl 1(EE@-Didethyk 1)-indolishy)IDE-meheled sdiaydrapiiigbadin-such as
" OKT3", thaf)-dyfime@PaP]-gmigé. signaling through the T-cell receptor conplex
when crossl inked; 5 (c) anti-CD28 nonocl onal anti body, that is capabl e of
si gnal i ng through the T-cell receptor~@e3r§ﬁ4(—'\4$(liwhen crosslinked; (d) RPM
medi um (G bco); Exenpeudpl edEsvethyRRPAiNydro-2Whijudiolinl 094-p@inadin-eal}{2-methipm non
essenti al & ARALL HSamih@ bco # 00467, final conc. is 1/100 that of stock),
sufficient penicillin/streptonycin and 10 optionally, % (wWw) of

L- gl ut am ne have been added; (f) human®2i322(M£85y kit, (R&D Systens,

catal og No. D2053pmpegp di Bmdm)dxwyridmm g (4CEMRD yi- 3&@%0@9&5{]&% 140

cat al og Nop(%(é@%'we{”m 96 well flat bottom plates (Costar, catal 0g No.

3596); and pol ypropyl ene plates (U bottom Costar Catal og No.
3365). 15 The Dynabeads(r) are prepar efz348 (Mc3ay by adding 6 micrograns of
the antio- CD28  amxbinbedy and-rFlRRIT-Ale@gLsHaRyIk- éheu@rm-a%o@ntq'uhe to 4x108
beads, in a,l m. g_glgnneneof Suppl enent ed RPM sol ution, | owed h

i ncubati on {‘8?/ ri RO e Gt roomtenperature with gentle I’OCkI ng. The
fully conpl exed beads are then washed Bzp¢d+twith 1 m of RPM medi um

and then dil ut egyh@pa 1gea As of. 7 The
beads 20 may sXTopl—ci’ qi@? brwyl IQIﬁ %@5‘%{)&’9 e[élné a?g@yrﬁgghmﬁﬁﬁﬂnﬁﬁm and

CcD28 gl ycoprygtpé’ 'ﬁ'd'”é%] k%[ﬁge ant i gens have may epitopes agai nst which
nonocl dhal anti bodi es can be gener at edwz 3ahdM+ihi ch possess suffici ent
affinity to per er oS 4t referred
that the anti bo@lxérg Eg\gle aJMMW/%é (Q%beﬁyw dfhggrg%had,&d%“ H?S'hﬁ’f”mé it - human
CcD3 and aftil-'EDEZRKIHYATEE are known in the art, and/or are avail able
for purchase. 2ExBnpien7t o [assmEythyldy4ighyliid- EIHquﬁolraha,tl)E;ﬁ/nHﬂdﬁMﬂ Qndifyi-
prepared. Trﬁa%l-%@@ﬂ!ﬁ@ds are serially diluted (in triplicat e? from 960
mcronmplar to 9 nanonol ar on 96-wel | pol ypropylene plates using 1/2 |og
diiutiéfhs. The diluting sol utions cont®zA3&¥M3M at concentrations
appropriate to msmple 18hatjs raeﬂéthﬂ@m@wbdﬁz%@inmlm yﬂr%ﬂr -y O?(ﬁ@r(@t@\/so (v/v)
during the, g} a%||30q The assay itself is inhibite and it
essenti al H ¢ conc)en At on of

m/z 321 (M+1)

The capability of the compounds of formula (1) to downregulate immune system

25 function is demonstrated by the following further examples.

Example 19 Short term whole cell assay for compounds than inhibit jck, ZAP-70

and jtk enzymes.

The present assay measures interleukin-2 (IL-2) secreted from stimulated T-cells
following binding to the cells (at the TcR) by known agonists, anti-CD3 and anti-CD28
30 antibodies. PTK-inhibitory compounds prevent downstream signalling and activation of the
target cells by inhibiting phosphorylation of T-cell polypeptides that is necessary for the
downstream signalling events (following binding to TcR) that otherwise result from antigen
binding.
In the assay, Jurkat cells are incubated with candidate drug for one hour, and then
35 stimulated with anti-CD3 and anti-CD28 antibodies provided on recoverable magnetic beads.
After 18 hours of stimulation, cell supernatants are assayed for interleukin 2 by immunoassay.
The following reagents are used in the assay:



30 DMBSO be kept constant. The test protocol is then as follows. In a
typical assay, 5 mcroliters of test conpound (the concentration range in
t he finawoditl4otison plates is between 960 nicronolar and 9®QT/IBeMaGa2s ar) i s
transfered fromthe final dilution plat49-to a Jurkat cell test plate
(96-well flat bottomplate) which is brought up to 150 mcroliters final
vol ume with Supplemented RPM. 35 At the resultant dilution of 1 to 30, the
final DMSO concentration is 0.32% (v/v). 1.25x105 Jurkat cells are then
added to each w&l)l Dynabgads®5 M drepkiet avity sbéerSuntiploeseeigGe By RIPUb., meduai rioD
01/40215 PGR dAp00/ 01628 -41 contai ni ng the cells at a density therein of

1x106/m ). The ceI | s i ncupat ed e test inhibitor conpounds for 1
G0

hour at 37C. Fof? o H§Prnrenqe Eﬂb%f'tt S“& A5 MCrolNitef Gorbift Pt yIBH"E he
fully corrplhe)uenltrieeTacbn reaepive NENmeEX Whaen cepsble\aeid density of 2.5 x107/m in

suppl erent ed RPM)) aﬁtﬁcﬁfgjﬁgnéc%ngla&#b&ﬁlﬂhat R WBLie gﬁ§lgﬁ?{|0§§ﬁ%}gn rX %)

beads/wel | are used), I ncubati'on 1s conti nue ours at 37C.
The super nZEHHSOFP mwé%ﬁo?lﬁé'f"fedare transferred to 96-wel |l V-bottom pl ates
in order to peld eRPr\mheedmmh {(Gbaand beads. The supernatants are then assayed

for interleukin; I 2050 rding.to
i nstructions coh?m rﬁ’é% ere n. hlmhzm@l Fecf( Rﬁpser{f sgozc%sfgq'gf {ihé s
di scri mi nafGbet ey |f'ﬁPi'| eANE 6n1/6¢0 W&é’f ISth'f‘)t |Svfﬁ<i'¢ft§rpe”'£(0mt§ti@§@'dycbyand

i nhi bi 0 onopfonkiBk % ZJAB'O?Q gamlnmé KavEDKereayegdres, or any conbination thereof,
but serves as sefu creer |n Data are anal yzed by
. H an IL &s%e/ @J&Dgéys aQaI %@g@m

pol ynom al reg ess| on an 5] ng am An | C50 val ue of
| ess than about (35 dMT¢t§Y'SUﬁP>e¢8e(|D|N&93 $smaphemigd C8c cetelag Nor D26FAuNnosuppr essi ve

conpounds t hat nmfyememﬂsthen&h@esee (Cdrard&hdioy Ny 38d6)] £l enzyme In the
fol |l owi ng assay und |s determ ned as an | C50

val ue, that is, ('tﬁgwé'g%Oéyé)ﬁ?"\rﬁ&f‘? 8'ﬁt88?&§8498bn§ﬁ e dY_YNOURERr assay
condi tiS%ons, to Trhbymabedsd@mrefrepared fohassphioy addagitonicagtaims iof e ahthiCDie pr esent

assay, t h%dt.s&y%QSEéﬁEeg;a%s"oPﬁz anti- @9&%6@096{&4&)0 b%§dss?gd ($TVSithhe ofTNE

followi ng reagents are uSed in the ass ag/ & ma, catal og No.
D2650) ; (b} F}?@E?E@Pé"'ﬁ%'a‘i'%rﬁ%!ﬁvr%ﬁtbém afioffor -3FBBSfS(aSr°§Wéeme%i@taqed@thNo
14190- 136)genti{ @EkiTgweEe-fAQ cdebexkgeitadd Segrn,washdad @gesNath 1RABTRPMI (d) bovi ne
serum al b

Ao - 26Ny ph Mg LAl aef 8205 gt o3 5‘4 PR 0 B s
(Van \R8 erBaygiogerrs at 42 tﬁl“@bbwpfeﬁﬁﬁﬁﬂgh@@&)humehﬁ Rd €878 elcoprateil a f usi on
prot ei n ofsutadd Q'Itlyér&trhl/é)fih@y eStobéSdiner vase, m@v}bblbﬁ@s%odﬁsﬁ@dﬁl@ JBAGHgVi I us

vect or Sysatn% mhlc% os?elég Isgfhc:ent Q#Im{% tg lpclaJrJ%nat ppolpgpr%nr%]:gf <|)frt]r|1et é/ss Cyene)aﬂy itis
preferred that the antibodies have a K, of about 10 or lower. Additional anti-human CD3
and anti-CD28 antibodies are known in the art, and/or are available for purchase.

25 Prior to assay, drug dilution plates must also be prepared. Test compounds are
serially diluted (in triplicate) from 960 micromolar to 960 nanomolar on 96-well polypropylene
plates using 2 log diiutions. The diluting solutions contain DMSO at concentrations
appropriate to ensure that test compounds are maintained at 9.6% DMSO (v/v) during the
dilutions. The assay itself is inhibited by DMSO and it is essential that concentration of

30 DMSO be kept constant.

The test protocol is then as follows. In a typical assay, 5 microliters of test compound
(the concentration range in the final dilution plates is between 960 micromolar and 960
nanomolar) is transfered from the final dilution plate to a Jurkat cell test plate (96-well flat
bottom plate) which is brought up to 150 microliters final volume with Supplemented RPMI.

35 At the resultant dilution of 1 to 30, the final DMSO concentration is 0.32% (viv). 1.25x10°

Jurkat cells are then added to each well (via 125 microliters of Supplemented RPMI medium



(i) plate coating buffer (100 pg/m PGT in PBS); 30 (j) blocking buffer (3%
bovi ne serum albumn in PBS); (k) phosphoryl ation buffer (50mM Hepes, pH
7.4, 125woMiMegs, 24 mM MgCl 2); (1) assay buffer (0.3 pMrATHEBOO1628f f er
(k)); (m wash buffer (0.05% Tween-20 i ®M1PBS); (n) for the detection

anti body, the anti -phosphotyr osi ne anti body, PY-20, provided as 35 a

hor ser adi sh peroxi dase ("HRP") conjugate (ICN catal og No. 69-151-1); (o)
TMB M crowel | Peroxi dase substrate (Kirkegaard and Perry, catal og No.

50- 76- 05) ; can@if)dg HeXels BCT HerBODHRIGREf 1x142mi|.phstels o Intttat wifh. tHO Mst

H2SO4) ; and,n(,;g)torggm}ggjnldspyphy,gurcbw&o@ne pl ates (Costar, U-bottom catal og No.
3365) Serial D lLution of Test Corrgounds on Plates The test conpounds are
0

sol ubi i zed in DVBE"80tey NgPRAtER ot ATt MEPIEH AVRREY of doa fully coBPlsrehRsad | n
thi s repressuspatsione(atia segdersnc bf D5 xWEIn| i slpgpiepreotay |IRANE) Idl‘ati@bdjﬂdddbh @8t pI ate
contains, 3 GOIRQUINES BN oelEn2R bielstd), fhd HE Gufhtbh %Ec%n e B da bl o1
factor of four tTor eac o DVB

trons are
and set up 3{i€h TTRSYPERINSENT Spchavgarg ES?Pqur@d éFb?ﬁsW?'hV‘P?tiom W'@aﬁ @ Orqﬁr foor t o
dilution 1, petubmhbe:eus acdrpeatsd Tie §upesarhtsadre ZMI\A;s(sweep‘a:r Rebribykinad ditnghed!  OF

10 10mM conp LEQ«ti{?%&), %82&%&%}@@{8 lrllztrugpohg' ont noeldrt]t consecutive

four-fold dilutions ] _ utlon P made by m xi ng
251 from dil uti ohhelasgay Hogs potogpresifealy DlVB@'“%tﬁdJemelemtlfihdwOB of §-aeth@etivietiorni Xi ng

251 fromo di tdukédBy hnwitibh of =k, DNBDY aﬁ@@k Phe énh}?ﬁ’es ol B conﬂﬂﬁﬁ@?fﬁyegﬁ pger i al
four-fold dilutions w 98M

0.24M 0.06M " and a.ﬁfg’l\ﬂscrﬁﬁ%cﬁj@ Oﬁ'lj?")‘/g C%?Ouf‘gsst Dc,%%ﬁrc?u?ﬂf Vied Phé’o%ﬁ’@'é’cut i ve
15 serial diebessionandamazeetudmonMMERDpréyrdm 3An 1Cpo vaielefByss tham aAbwt-54M ist O
A(10-12), tQ.@fdg3), to B(4- 6), to B(7-9), to B(10-12). For test conpound
2, consecutive serial dil ut| ons _pr. oceed from wells , Lo
C(7-9), to C(10- M D 2 gcrgen_for immuppsups SSI cocqmppounds_th ipiy the) kingsgr

t est corpousmtviB,of ceeEBEE | Ve seri aI di | utions proceed from vvel S E(7 9) to

Ga-6) - addrt i onli T kBBt g Barkiel gl ebCoieblid B s Bostaad oy ( no
conmpound) aYfreatat 'ﬁs‘é@l cersepedipg Pﬂ/@”?iﬁ@ﬂﬁ@&d@q wedes @agay shrditions,|to inbtbhép%wel | s
on the pl at&,ick@nbsgnd}ylAbl aH(vly 1I21)th@br@sér@%§sa ﬂH@Q&d subdReR.is %ﬁ?@ly‘{dl@@ﬁl

25-fold di I uti.on i cC en resultant test compound sanpl'es (51)
are transfetedofrom tﬁré f%(rlg)w”bg "§f qe"Ymaé%”?ﬁdéT Lef3¥he assay plate wells (see

bel ow) ,2%ach confeailMSY(Siga. catbloadloaly2658bnponent s. Thus, the concentrations

of test cormound@; mlbfels'@oQﬁ@cﬁlﬁﬂam&ﬁﬁywmesé@\éma?éa&oémo 04 282M8g)0- 156M
0. 039M 0. 0098M 24%?%(’ 0§g006l\/l Fol | OWI n t e above pr epar ations,

the assay itself C? JWB%’? TR $S'PBR GiReg No- P

(d) bovine serum albumin (Sigma, catalog No. A-7030;
(e) ATP (Sigma, catalog No. A5394):
25 (f) PGT (Sigma, catalog No. P-0275);
(9) Nunc Maxisorp plates (Van Waters &Rogers, catalog No. 62409-004);

(h) Ick-GST enzyme (a fusion protein of Ick/glutathione —-S-transferase, expressed
from a Baculovirus vector system, and purified on a glutathione affinity column);
(i) plate coating buffer (100 ug/mi PGT in PBS);
30 (j) blocking buffer (3% bovine serum albumin in PBS);
(k) phosphorylation buffer (50mM Hepes, pH 7.4, 125 mM NaCl, 24 mM MgCl,);
(I) assay buffer (0.3 uM ATP in buffer (k));
{(m) wash buffer (0.05% Tween-20 in PBS);
(n) for the detection antibody, the anti-phosphotyrosine antibody, PY-20, provided as
35 a horseradish peroxidase (“HRP") conjugate (ICN catalog No. 69-151-1);
(0) TMB Microwell Peroxidase substrate (Kirkegaard and Perry, catalog No. 50-76-
05);



The Maxi sorp assay plates are coated with 1001 of plate coating buffer,
covered to prevent evaporation, and incubated overnight at 37C. It should
be not edwblvauoiiee concentration of PGT used is saturati ngcThpéoioasisng t he
overni ght incubation, the assay plates 430 are rinsed 3 tinmes with wash
buffer (3501/rinse). Fromthe test conmpound plate, 51 sanples of test
conmpound sol ution are added to the appropriate wells. Then 100l of assay
buffer is added to each well (assay buffer is prepared by adding ATP to

t he phosphoryl at(PoAtop&?'FEn (0% HepParando assay). Finally, an appropriate
amount of LCK, det es-wienpslydsypylent paies @ostdr SU-B6teha(l chtaiogieleass) | in a vol une

of 20l 35 (general e | sho be near the top of the linear
response range S?e”!aly[),”uﬁ%uolﬁr%u O?n R R Iaqes“l’he | oaded assay plates are then

shaken gently (cTcﬁ’@é‘F-’it AYMPaIngpereselybiizedriy PMSO (11 0R5m and booole 18mM as stock

PCT/ | BOgY glsgnaﬁor?s 4% mn@srreaédmee fdéElgﬁoedEh et vas, pdyb@pyl¥ emgtch@ndal aétes are
agai n washed t hr

bl ocki ng b§PPEPS §§°’%’ %ur?gav‘h:gaare sﬁda“ﬁldg%ﬁeégmfe% ﬁ@?f"&‘r‘t%fﬁ“‘%k °§d1?ﬁar?ﬂt es at
37C, duri ndilwtkencfihe digionsiase péttarmed arsd “shidkenararedt eowuesh dhht eachpredaletitition 5
evapor at i ons 4ohbéh pRbRS are again washed 3 times with wash buffer. The
detection antibady stock solution is then diluted 1:2000 in bl ocking

buffer, and a §6‘Pr QEAHIN 'y e RSt eRspPouRd s Pefsant3b 2eMh(PgRRTed by pedipg @mllftfh t he

pl at es 1ar e 1ag/ ddnpbalcan 19@1 ofMDMBOWpBbQHMﬁ eonﬁtOéona&umenbur-fauanoﬁshar@0

d.. Th [ uashi
v ce (P mogeor s Febpsaten. SHtsor BoTmt WIS aatriorreiht At Gubet phe i o

t hen added DMSCBawh dingtioh 3 |andddabwm|x;r(goianr frors dadtbo®edtht B deMebognd mbakg 1- 5
m nutes) u 0s ve cQ 0 4 i out
T 00 AL ¢ i, shikeSs S8 ol Bo Gl RAT b KRGERTEAPl. A3, L3l e
plate is P&8dMoh2euldl GG M eaﬂ@mfi@bf Berardiratyo Jor st d&s@rmond 11 G5O cudetgise ar e

det er nyped R} & r,%g,r@esgl Q)d @sal JUR) rogram
Ao | G500 val i bR e TegA 8“@""8&.1]% dffé%?’?%dé%’%‘%o ) toep

PCT/ | B0/ 08633 B(Z-4 tCCPQPﬁé FLOF tﬁstcca SORBFUIVRGEER) diyions Bfoﬁﬁﬂdafm"l A
XIR3 Z A ije]ls~@+|23) no CA4-8, toNC(R9), to C(10-12), to D(4-6), to D(10-12), to E(1-3), to E(4-6). For

test compound 3, consecutive serial dilutions proceed from wells E(7-9), to E(10-12), to F(1-
3)., to F(4-6), to F(7-9), to F(10-12), to G(1-3), to G(4-6). Additionally, wells D(1-3) and D(7-9)
20 contain 50% DMSO only (no compound) and are used as positive and negative controls. All
other wells on the plate, G(7-12) and H(1-12) are left unused. Then, an additional 25-fold

dilution is accomplished when resultant test compound samples (5u!) are transfered from the
drug dilution plate to the assay plate wells (see below), each containing 120u! of assay
components. Thus, the concentrations of test compounds in the present assay are 10uM,

25  2.5uM, 0.625uM, 0.156uM, 0.039uM, 0.0098uM, 0.0024uM, and 0.0006uM. Following the
above preparations, the assay itself is performed as follows.

The Maxisorp assay plates are coated with 100ul of plate coating buffer, covered to
prevent evaporation, and incubated overnight at 37°C. It should be noted that the
concentration of PGT used is saturating. Following the overnight incubation, the assay plates

30 are rinsed 3 times with wash buffer (350ul/rinse).

From the test compound plate, 5ul samples of test compound solution are added to
the appropriate welis. Then 100ul of assay buffer is added to each well (assay buffer is
prepared by adding ATP to the phosphorylation buffer just prior to assay). Finally, an
appropriate amount of LCK, determined by titration, is added to each well in a volume of 20ul

35 (generally, the LCK level should be near the top of the linear response range, i.e., about 80%

thereof). The loaded assay plates are then shaken gently (covering is not necessary) at room



NNI (fornmula |) Hor a pharmaceutically acceptable salt, solvate, or
hydrate thereof; wherein 5 each occurrence of A is independently selected
from CH o fN40%1d S sel ected fromthe group consisting of -ferPmecning - NH .
(C1-C6) al kyl ami no-, (Cl- ©C6)al kyl am noca_gponyl am no-,

(C1- C6) al kyl car bonyI am no-, (C, -Co6)al kyl sul fonyl am no-,

phenyl sul f onyl am no-, car bonyl -NHC(O -, -N(C1l-C6)al kyI C(O-, -S(Oy-
where y is 0, 1 or 2, and ; 10nin -(CHZ)n- is 1l 2or 3; Rl is selected
fromthe grpsrfoRsbSio r

C 0)aryl (C6-Cl0) aryl - (rggyt%%_Oiﬁgfyﬁ%p}r%(%%te%gr%%an%%gﬁéce{hpe% t¥nes w1t(1 Wash

(C, - C9) het eP85FyI (C1- C9) heteroaryl -, (Cl- C9)het eroaryl (06- C10) ar yl -

(C6-C, 0) aryl sul f iTeydaeh plé@@e‘éﬂl fBO@be(oGﬁnﬂWeﬁfsMh&UéJdb@)ﬂnd blotking is performed

E:gcziheCt g; g?r Yc!(régtsr&%é%z %I{ 35'7 dfunn whuc &%6 tgel% a?ersyelzrg Ls”hgkenyalnd 'covered to prevent

C9) het er @ar FYE(PG@i'QIlO)'@rBHf%wrﬁ @Wm wash(e@B @@k ith ergrayfesul f i nyl -

(Cl- C9) het er oar y ThEkete£Rh AN

(C6-C, 0)aryl é(l: hgtlf.a er oar lI Sg {O}&L §MUJOh rggher&gl)'uﬁed 1e%oggrm IOCkfnigobUﬁ?r ang a(:1-

C9) het er oar§ @ya Reeeh lﬁa&iﬂdéﬁ F?%‘ﬁ’fﬁf” after which the plates are agam shaken (at room

E % %83 ar yle(n(b]are{ﬁ.% Ihertasrroiay, pliswitt m@dverlm(g(crgéfé)éidél) fnerwglsfl(:%egsne(ﬁmwr:,d‘ mawéns
ary y ary sul finy

C9) het er oar;l'/v )“%M Afs eﬁ%‘ﬁ%"%@ , (CB8-C10) aryl (R4) sul fonyl -

(C6-C10Y%&ryl (C6 égpl(gi(jj\ér WMic(Re) Sgrdxgiage Substrate is then added to each well, and blue

(Cl- C9) het et@ati é/!a|( Wed (labval a(bBét)ﬁsllnf nyl -

(C6. C10) ar | rgd i &lld hgt A~ oaIr vk Vg n@ﬁ% antil &gb'DC@a)Je%r%eoﬁJs}(ll/é E%ﬂ‘&rg“éd

(C, - C9) het ef'34 1l %ﬁh@fse?%r (Pé4‘~)t%1sqltit'ﬁw& addegia each well and the plate is

C9) het er oar ydaf Iad)asulﬂté @aydr-(Sof(nG-FEd) )} asonhy( C1- 09) het er oaryl (R4) sul f onyl -

(C1-C9) heteroary 0 .

(C6- C10) aryl ami ni)cgzgﬁ) %}Q@&%@%&%g%ﬁ? (ﬁj%:é géé%(ﬁogra 09 AL EIIGYNCRO

( C1- C9) Ket eP®am )1 (A08CE, valya pl/Essrharoemr by Ilspreferred

(C1l- C9) het er oaryl am nocar bonyl -, (C6- 25
C,o)aryl(Cl-CQ)heteroaryIaninocarbonyl-,

(C, -C9) heteroaryl (C, - Q) het eroaryl am nocar bonyl -, (C6-C10) aryl carbonyl -,
(C6-Cl0)aryl (C6-C, 0)aryl carbonyl -, (C1-C9)heteroaryl (C6- C10)aryl carbonyl -
(C1- Q) het eroaryl carbonyl -, (C6-C, o)aryl (Cl-C9) het eroaryl carbonyl -, (Cl-
C9) het eroaryl (C1l- ©) het er oaryl car bonyl -, (C6-C10) aryl oxycar bonyl -
(C6-C70) aryl (C6- C10)aryl oxycar bonyl -

(C1- C9) het er oaryl (C6- C10) aryl oxycarbonyl -, (C WD 01/40215 PCT/1B00/ 01628
-45 Q9) het er oaryl oxycar bonyl -, (C6-C, o)aryl (C, - C9) het er oaryl oxycar bonyl -
(C -C9) heteroaryl (C, - C9)heteroaryl oxycarbonyl -, (R4)carbonyl-, (R

4) oxycar bonyl -, (R 4)am nocarbonyl-, (C6- C, o)aryl (R4)carbonyl -,

(C6-C, 0)aryl (R4) oxycar bonyl -, (C6-C, o)aryl (R4)am nocarbonyl-, (C, -

C9) het eroaryl (R4) carbonyl -, (C,-C9)heteroaryl (R4)oxycarbonyl -, and

(C -C9) heteroaryl (R4) 5 am nocarbonyl-; wherein R4 is selected fromthe
groups consi sting of



(a) (C -06)al kyl-, (C2-C6)al kenyl-, or (C2-C6)al kynyl-, wherein the al kyl -
al kenyl - and al kynyl - groups are optionally substituted by hydroxy, halo,
am no, tkydbiMeeyret hyl, hydroxy(C2- C6)al kyl -, (C,-C6)alk

(C, - 06) acyl oxy-, (C,-Cb)al kyl ami no-, ({(Ga06)al kyl)2ani no%lr(”c‘?““%m

C6) acyl am no-, cyano, nitro, (C, -C6)al kyl-, (C2-C6)alkenyl -

(C2-Co6) al kynyl -, (C,-C6)acylam no-, cyano(C, -C6)alkyl -,

trifluoronmethyl (C, -C6)al kyl-, (C,-C3)al kyl (di fluoromnethyl ene) (C, -C3) al kyl -
or nitro(C -C6)alkyl-; (b) (C3-C o)cycl oatlkils-, wherein the cycloal kyl -
group is optionally s hal o, am no, trifluoronethyl,
hydr oxy( C2- C6) al kyI H?%%b%%?&é%n m‘%ﬁ%ﬁ acyl oxy-, 15

(C, -Co6)al kyl am no-, ((C Co6) al kyl )2 ’X 3 06) acyl ami no-, cyano, nitro,
(C -0C6)al kyl-, (C2 Co)al kenyl -, ,( - yl -, (C, -C6)acyl am no-,
cyano( C1- C6) al kyl -, trifluoromB C6) C )

(C, -C3)al kyl (di fl uoronet hyl ene) ( & or nltro(C C6) al kyl -; or (C)
(C3-C, 0) heterocycl oal kyl -, wherein e heterocycl oal kyl - group is
optionally substituted by hydroxy, halo, |am no, trifluoronethyl,

hydr oxy( C2- C6) al kyl -, (C, -C6)al koxy-, ( 0 C6) acyl oxy-,

(C -Co6)al kylam no-, ((C, -C6)alkyl)2am n , - C6) acyl am no-, cyano, nitro,
(C, Co)al kyl-, (C2-C6)al kenyl -, (C2-C6) -, f'C, - C6) acyl am no-,

cyano(C, -C6)al kyl -, trifluoronethyl (C, - r-,

(C -C3)al kyl (di fluoronet hyl ene) (C, - C3) al kyl - r nitro(C, -C6)al kyl - and
wherein any of said of (C6- ClO) fotbiu®h (G - C9 het eroaryl - groups of R1 may
be 25 optionally substituted one t3 five groups selected from(a)

deut eri um RF@PFRPCEUGR!Y, ac%?rﬁaﬁ’&? saftrsoivpigoprdwdeitheredfawtismsly, ( C, - C6) al koxy-,

Eg - CGC;S)saclyl OXY -eact &cu%)o@dﬁ%h@ﬁbé’bénden(lf Calect) fdnkyh b2 no-

acyl anin
(C2- C6) al kyny! - X "(sc?%h%ég ér8m| th?n 6‘£’ Cb%syng %6%:%)%1 %y“c? Lfeimio- (o1
trifluor on&s%@@lﬂoeﬂyww@mm- or (GiGedatyCarood)athiky| - , (Ci-Ce)alkylsulfonylamino-,

C, - C3) al kyhédisulidrgraaiiet hyhrA .
gc CG% acy?ba;df'lnsg(féé@am) almlfyl ﬁ)m C@) W(Koxyaldﬁ%& S(O hgnere y is 0, 1 or2,
am no(C, - C@faeyl , am no(C, - CG) acyl (C Co6) al kyl -

(C1- Co)'al kyl am mot €CHEE)aty@or3; ((C, - C6) al kyl ) 2ami no(C C6) acyl -, (C3-

C, o) cycl oal kyl (@’ |g§,}al@£tg&'|from e grcg&ac%x% Q?ﬁéf(ogé C?%()%My C:Cgq)heteroaryl-, (Ce-

(C2-Co) al kox# pi per azin
(C, - 06) acyl“aHi¥ 6&10 a<|0r<ﬁ waryl %&sth%iyraﬁ'y! (@1-C@Bf;taqom&%@)he@gamkw-
(g ?L?g émaﬂesda(yﬁcs Cfb)wkoxymcow)@@)salﬂkwl eQ;mf@@)(@f! -By) at’)hsluﬂlﬁf; Cag.al kyl -
§06 C 0 aryl)tshgﬁe %%F %"@@”W (Ce ‘?frg}g%@ allé lﬁ} Mﬁf’/?@ %ﬁ%@?'ﬁkﬁ ,
(Ce- C, a%ar yb ¢ @wlaoei)%tpwl -, a(ﬁm ﬁ@b@em@aﬁwnw -, " ({Cy-Co)heteroaryi(C,-
C6) al kyl anmcgnéteroatB)mhyy | —cf,-og062;ry|@)@br4é}é|rc(a<ﬂ,llé‘uhfid9r 0 Id;)ﬁb@ﬂ:% 1su|fc(n9 YQ‘P
/ 42%)1; ngh%g%gégysgg?eteé?é@@l Kyl éﬁld%f' HEEeESh 9%4 g, RSutt
C, - C6) al |f<'§/|3uﬁ<mﬁ no( O Cs5)) awfmsulfmﬂa C, dSlaEyslaryl Cé&oa@(m)summwaryl (G-
0) armgmaeroa@@a:@tl@élm R Giny) he che;ow SRR o) GiGganics
Ay G &RCF“%“(*&%& Sl Ey o EapabR Rxh (e My
, 0) het@r&opwI(GaClydterparyiQ)sulfinyl-, (C;-Co)heteroaryl(C;- Cg)heteroaryl(R )sulfinyl-, (C-
Cg)heteroaryI(R")squonyl, (Ce- C10)aryl(C1—Cg)heteroaryI(R“)squonyl-, (C+-Cg)heteroaryl(C;-
Cg)heteroaryl(R“)sulfonyl-, (Ce-Cyo)arylaminocarbonyl-, (Ce-C1o)aryl(Cs-C1o)arylaminocarbonyl-
(Cy-Co)heteroaryl(Cs-C1o)arylaminocarbonyl-, (C4-Cg)heteroarylaminocarbonyi-, (Ce-
25 Cio)aryl(C4-Co)heteroarylaminocarbonyl-, (C4-Co)heteroaryl(C,-Co)heteroarylaminocarbonyl-,
(Cs-Chp)arylcarbonyl-, (Cs-Cyp)aryl(Ce-Cyo)arylcarbonyl-, (C1-Cgo)heteroaryl(Cs-
Cio)arylcarbonyl-, (C,-Cg)heteroarylcarbonyl-, (Ce-Cro)aryl(Cs-Cq)heteroaryicarbonyl-, (C;-
Co)heteroaryl(C,-Cg)heteroarylcarbonyl-, (Ce-Cyo)aryloxycarbonyi-, (Ce-Cyp)aryl(Ce-
Cio)aryloxycarbonyl-, (C1-Co)heteroaryl(Ce-Cio)aryloxycarbonyl-, (Cy-
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5 C, o) heterocycl oal kyl (C, - C6) al kyl -, hydroxy(C2-C6) al kyl -
(C, -C6)acyl oxy(C2-Co6) al kyl -, (C,- C6)al koxy(C2-C6) al kyl -,
pi per azi wg 1@p2186) al kyl -, (C, - C6) acyl am no(C, - C6) al kyl -, @ECaaAsom)1azsy! (C, -
C6) al koxy(C, -C6)al kyl -, (C, -C9)heteroaryk(C, - C6)al koxy(C, - C6) al kyl -
(C -C6)al kylthio(C, -C6)al kyl-, (C6-C,0)arylthio(C,-C6)alkyl-,
(C -Co6)al kyl sul finyl (C,-C6)al kyl -, (C6-C,o)arylsulfinyl(C, -C6)alkyl -
(C, -Co)al kyl sul fonyl (C, -C6)al kyl -, (C6-C, o)aryl sul fonyl (C Co6) al kyl -
?EnCnOE:ECS:) F&?gé(etbawlo(ﬁarbori)@ IQGE alnoﬁf)“@?logmé@rc'a%x%a;ﬁMn br, m}teteroaryl(Ré
a a i's
sel ected f f%%]e%ﬁgg,gg%yg%mé;g) |Cnagb°(()1$ "hy'dr’o oécarbon 7'8'?‘%@7’( °”y' (Ce
( C6- C, 0) ar y¥pleni 6@?"’5"?@4 - (C@'@ 0)@§Fh@txéqﬁd¥9ﬂy'f ( @Ce‘@ﬁ)aa){l(ﬁy Iammo(:ﬂfbf(rﬂﬂ (Cy-
R6( Co- C6) al EyhetaromigRiaboRE-, | 5.8 @fér&éﬂyl(ﬁ‘%ﬂ%&am%nﬂf OWRd C Q1S fetelanke)

plpera2|no acyl pi per azi no- arylplpera2|no-
(C5-C9) het ear"(()ag?p)?[g? Iéra2| no-, (C - 15 C6)al kyl pi perazi no-,

(C6-C, o)aryl (C, -gByar By'lsﬁﬁlp@ﬂafmrnﬁle orqups <@8)stied &r oar yl ( C,
06) al kyl pi per azi Iap(c;1 ;@hOddzJ@%Sbker(ﬁ ov%z-@%%ikw Pmﬂérbn'ﬂ%e alkyl-, alkenyl- and

(C6-C, 0) aryllrmr phol i eroar | nor p

(C, - 08) al kA '?¥B¥'p${8ﬁ‘ﬁsri36€ bpté”@%'y é“%%"&’ ‘-’;ﬂ"(fdiyd QP'RWHB‘% Hﬁ'&?rpfﬁsthy' ydroxy(Co-
C9) het er oarGs)algl-- GBy)@d)&kdxpor (ChGks)acydexy-, t (T, @mfkpllaminonof(Q -Ce)alkyl),amino-, (C;-
(C -Co6)acylg mcﬂaﬁrnghgbén'aonltro ((@Cs)gkﬂ) ?é(i‘(s (C %?Dﬁ@h@n%é"%ﬁg’ (C, -Ce) ac(lé%"nﬂ)

(C -C9) het eroar yl t hi omo
%(‘ yalkyl( dlfluoromethylene)(Q Ca)alkyl-

;
C, o) aryl (CYEarkyitti d E‘b‘f’mﬂ]yk@ Co)alkyl-,
(C, - ©9) het erotmid{05)aikg6) al kyl t hi onor phol i no-, pi peridino-,

Eg gg ﬁg%/la?gg?; }j' Qgrc}ﬁk%oa%yp) \%%%ﬁt E:)'(c%ar}cgl roug. is. optionally substituted by

( C6- C, 0) ar yVEexyL ¢y Oplaﬁmq dﬂfwemmem hmw&ze@swww (Q?Ce)@apm ks yeyiaoxgli, no- ,
%r r (();lg |)1g| ?qe, -Cs) é@arﬁiﬁa aqszL gy)élkpi L arfkh§10(G - c(&@zgmmbarcyénb mfér@' £dLRA: (c.-

e | NO-
(CB- C, 0) ar;e/cf %%Je}(&) 8¥ §?l i Fo-C1 E:éécydﬁﬂ %\et e¥’@§¥{ﬂ (%éa' (‘EB) éT'fWTOWFW%q:1r di no-,
25 (C, - Co) &leletinly((€)- C@G’M@Woroméﬁylem(ﬁa@wIkalmonm(rwcs)eD(ar gt -, and

C, - C6) al kyl 2antyno(&s.¢c, R2 egen ot
(( ) y NENo(&; C%ét@@é}tdoalkyl wﬁ@é’ig tzngt ﬁeéerg&r%IOEIle gwr‘r%r‘r‘g 6p(?1 r@glygr oups

bstituent n
?g)stlo l(Jf) s%it'ﬁ‘geJ]‘Eye’}Vd[?%YI*\ﬁ’gr gm'"wa B me”byér“%%{sw Czaﬁﬁ%' Ereopivoet hyl ,
( Cl1- C6)20al IgslacyloySAC -Captyliming, (C:-CaRK@Ryminky 19}-Ce)ady Bminds) @by Inami (m- |

C -C6 | | 3 | k
EE:B o Og E] the%%&)k)cjzgrl(@?cs)a&é@noa 'éybf a1k§r§3 (Q; %1925?:}(’?%93 %/;le(an? EREg ¢,
C6) al kyl sulfUAPMethY(e:- eé%‘)yé| t&r%iﬂ'%%%orome&meﬁs ©csHalkyt-, or fro(C.-Copalkyl
(C -C6)al kemg-CO- NH, (C -C6)al kyl- CONH ,

(C, -Cp)al kyl W y Iko (C, -

C6) al koxycar bonﬁ?érp& @LE Af © gwyaag@;?&égé '%r '(@fo E% Ide'Q%} be

(C, - OBYal kyPiarPhiEUbsltytRg Py one(tg;fmecmtmsﬁy'r%@ﬁq mmco NH- ( C, - C6) aI kyl -

((Cb C6) al kyl ) 2aa) martddOmNiHydrExy: Gabakkibo- mﬂa&;.ﬁé@y[ cabadykyd, )c%?arnoiap & NH-

car poxy, r X

benzyl oxycar"”% )%{y CC@Q?W%M e EOS &?%TRO Z‘#ﬁ%&%&ﬁmnc’( EYaes ey {%mi no- |

(C, -Co)al k&wlky' (¢Ce o3y~ (GCCe a@Byuky| o®y-Celacylamino-,  cyano(C;-Ce)alkyl-,

(C, - C6) acylrGorof@ingk ¢<1y(t6§dmyn00r nife&¢C;- %nﬁghk ,y@3 kyl( dm&o%mé&@lé}\% (60 Salkyl-

PCT/ | ng)/ (():%? § C—yﬁ?ﬁ%a% @{’9’%25? ?ﬂ?@fxy 1 e)ac 2:6@1_’ %W)Zam no A % c-

ami no( Beyf far (G &87‘ Pk8 ﬁ?‘t%ﬁ’ﬂ aﬁi“ﬁ‘S 1

(C, - C6) al ké&xperiChdr)alk(ic, (A palkiatning( C(1@}aﬁ3ﬂo) @C yCdDsyt),amino(C4-Ce)acyl-, (C3-
Cio)cycloalkyl(C4-Cg)alkyl-, (C1-Ce)acyloxy(C,-Ce)alkyl-, (C,-Cs)alkoxy(C4-Cg)alkyl-,
piperazinyl(C4-Ce)alkyl-, (C;-Ce)acylamino(C,-Ce)alkyl-, (Cs-Cio)aryl(C,-Ce)alkoxy(C4-Ce)alkyl-,
(Cs-Co)heteroaryl(C1-Ce)alkoxy(C1-Ce)alkyl-, (C4-Ce)alkylthio(Cy-Ce)alkyl-, (Ce-Cio)arylthio(Cs-

35  Cgalkyl-, (C4-Ce)alkylsulfinyl(C4-Ce)alkyl-, (Ce-Cro)arylsulfinyl(C4-Cg)alkyl-, (

Ce)alkylsulfonyl(C,-Ce)alkyl-,  (Ce-Cho)arylsulfonyl(C,-Ce)alkyl-,  amino(C;-Cg)alkyl-,  (Ci-
Ce)alkylamino(C,-Ce)alkyl-, (C4-Ce)alkyl(difluoromethylene)-, (Cs-



C6) al koxycar bonyl am no-, trihalonethyl-, trihal omethyl (C -C6)al kyl-, (C, -
Co6) al kyl di hal onet hyl ene-, (C, -C3)al kyl (di hal onet hyl ene) (C, - C3) al kyl -,

(C3- C6) cwo mabkgl -, (C3 5 C6)cycl oal kyl (C, - C6) al kyl -, hydrocag@e1esn al kyl -,
(C,-C6)acyl oxy(C,-C6)al kyl-, (C,- C6)alk®exy(C, -C6)al kyl -,

(C -C6)acylam no(C, -C6)al kyl -, (C,-C6)al kylthio(C,-C6)al kyl-, (C, -

Co6) al koxycar bonyl -, (C,-C6)al kyl sul finyl (C, -C6) al kyl -,

(C, -Co6)al kyl sul fonyl (C,-C6)al kyl -, (C,- C6)al kyl sul fonyl -,

(C -C6)al kgb slui/ltdﬁlnyrbanmhmnq (QCp)2B8). al kGI- Gd)ﬂllfomwSZI anaayb( C, (€C6y)alkkarhing(C-

am no( C - C@i )nyl IC1 Iky%)rﬁ"o@, | &ec 0( (&, 'Cc%crgl 'Og )heteroaryl-, (Ce- C1€)aryl (Ci-

(06-C, 0) ar freial V'( dCJ é@’)“ﬁ‘éP@%ﬁrQJ(q a'ky'(dﬁa ijYé(F ﬁl(o)ee/‘ C<g§%p)9}/yl(cs e

ESG 89;)) a{ ¢hakyl- Ca).-Coh)efcralbaly, yl(Ga(CBQcﬁ};IeéI@) becmnq:ay V(C4-Cioire)degdiaatigar YCs
etar , sul £i

(Co-C %"’?%?“%‘f(yi EPLEDHL, '%{’ Cg er & 8%‘%%8%02 sl -

(Co- C 0) aFyP”é@HYf% alkyl- (@Ber@' (Grgaalos 1o§sgacg)1argnm> FoRyplkyl (CoCioaryi(Cy-

Eg gg Eet epensy|c QBByp)@e-gl) wérﬁww -Ge) a(kay m&s%hqtecg)@mhusm i .
e er

C9) het eroaﬁi E)%rfy&h% ch %\%’l [aﬁ(ylcs)%'a&rm P( hclzﬁf)a('k&:ﬁ CECG 10 a¥yls(uﬁ’\hyl(01 Ce)alkyl-,

- C9) het & 6%;?6}HY(5®011@£§) H‘eiaéwbar(@ﬁf}@l)WPW Cy- Cs alkyl amino(C4-Ce)alkyl-,  (C4-
-C gg ar y:|5 oifeyiarkiBa( bﬁt@é@ﬁf gb,ﬁg,l, YhIRMYAmino(CR8)a-f i nyl -, (R4) sul fonyl

- oot er o BB c BT R WA B My

0) ar Y& (TR Oya@y&}a{ﬂ@) -Sebkgn (3 +-Co)heE€roa@if hedarybaary| (C6 20
, 0)aryl ( R4) sul { c%grﬁﬁ CorCol eyt Qa')eb&rt ﬁ‘f |9§5|¥étém1$f~ﬂla E#oﬂbfkonslstmg of piperazino, (C-

MR

O

(C6 , 0) aré het er oar% %R%; %

(C C9) het f, %mﬂe( ”OCg) hef Q? IPIPP{&}IE | fi n)ﬁ:i Cs)heteroarylpiperazino-, (Cy-
( C C9)het eraayiypdrdnosul f onyl(Cs- C())@&KQ O alkyyipeaino-, (C4-Co)heteroaryl(C;-
E:gC) hgﬂ\g?g?ﬁggrﬁﬂ% Hgﬂ( nyhgr{pg?lggr yI ( acy\n}orphollmo 8%010 arylmorpholino-, (C;-

ST AU A C PRGOSO DG S —
(C, - C9) het ep) Baérysbr@(@ Cefalky)naurpHodis- noaiadrb@phdiing-,  (C-Ce)acylthiomorpholino-,  (Ce-

(C (39) het er })a%/ %?gﬂ@%%” b?é‘lYé Hete(’égﬁyltg:bg)al%rwélmé (Czé yalkylthiomorpholino-, (Ce-

Cg) het er oarylam RoC
(C, - C9¥het Erotrav 3@I1\C€Iau<w)°ﬁ@f®96@r y KGrftoifstesaand ry Ce)alkyit@emorghadinerr yhirsgidibony| -

Ege gg %2{‘5 f)csa;r@cﬁp Qérriarn)él Ca(d%meérylplpéer'ocg) k@t@fh@@h)glr’y(p%n&@) arg|- @(,Eya’utwnyl .,
(C - Co) ot BPe Ry (B-EmY GsrbmBaryi Jebbh e o e e fk eataihg 1 -

(C6-C, 0) arm(@&cmmpmm oxyadhbamly| -pyrgli@ne-, (Ci-Coheteroaryl-  pyrrolidino-,  (Cs-
C9) het er oag !al%%rr@ud})oarYbQ-é%Wl J&%yrron&&z R, eghaeRan iE QX YR DAY he-,

(C6- COar %& het er garyl ox
(G- o P ot B B G SORY -2 (Rl haFPLC -Copt-
4) oxycar bo nyl -, Rf Rpddsants rvoe ae lfm:myobaqnal( ﬁﬂ‘wst@,m)saleydr( tiNciaddpenydntly selected

(C6-C, 0)ar C, o) aryl (R4) am nocar bonyl -

(C -C9) het)efrrggﬁg) %ﬁéﬁ%@ﬂﬁéﬂﬁs té ?’GCS ) het eroaryl (R 4) oxycar bonyl -,

(C -C9)heter oarzﬁ (R4Fe‘§ﬁﬁ'%d‘é}°b6¥f&/‘{’x¥ C"’\F\Wf’éi’ ANRYNpogedy néd-CobdkvabGve, and
wher ei n ange)akersal dCOEq)aimyC, aF aCyalkyldind-C, (G-} akydiatdioy,| cya%algwou@g rray be

35 opt onall itute d sele
From 190 klprassithy £ hleRaddiy &amﬁﬁ@ﬁmm&r Doty COpltnEE) SRiony-
(C - CB) acﬂ awsulfm(v'c C@@sﬁlkklyllﬂ@ﬁ?'n@mmo(‘%@w%) (8- @;»ary%rﬁmw (C1-CeJalkyl-
(Cg: ICE) iacyb@mumo . GYADGalkyRCOLIOH-( é@fa\ﬂ@l 014c4 Q%ﬂa@yrccgﬁwwg )8fdxy0 1 628-
Cy;ﬁo( >é1 Cgﬁ% Fgrgonyﬁgy(l: élkéxy %)8 aﬁ%xyco NI—(l&l Ce) kox J(EI r(-lj )alkylamino-
CO-NH- , (C4-Cg)alkylamino-CO-NH-(C4-Cg)alkyl-, ((C,-Ce)alkyl):amino-CO-NH-(C;-Cg)alkyl-,
35 ((C4-Cg)alkyl);amino-CO-NH- carboxy, carboxy(C,-Ce)alkyl-, carboxy(C,-Cg)alkoxy-,
benzyloxycarbonyl(C,-Ce)alkoxy-, (C;-Ce)alkylamino-CO-, (C,-Cg)acylamino-, (C4-Ce)alkoxy-,
(Ci-Ce)acyl-, (C4-Ce)acyloxy-, (C4-Cg)acyl(Cy-Ce)alkylamino-, (C,-Cg)alkoxyacyl-, (C;-



trifluoronethyl (Cl-C6)al kyl -, or nitro(Cl-C6)al kyl -,

(C1-C3) al kyl (di fl uoronet hyl ene) (C1- C3) al kyl -,

( C1- C6) aww0 eors( C1- C6) al kyl -, ( Cl- C6) al koxy( C1l- C6) acy!| am FE¥1B00/01628
am no( Cl- C6) acyl -, am no(Cl- C6)acyl (Cl-426) al kyl -,

(C1-Co) al kyl am no(C1- C6) acyl -, ((C1-C6)al kyl)2am no(Cl-C6)acyl-, (C3 5
Clo) cycl oal kyl (C1- C6) al kyl -, (Cl-C6)acyi oxy(CLl-C6) al kyl -,

(C2- C6) al koxy(C1-C6)al kyl -, piperazinyl (C1l-C6) al kyl -,

( C1- CB) acy! antlkdéranocacgly.ak(ky-Ce)alk(lidmi@daryar prelG (&)l ik o amhes Og)ptklik y (G5

C1- C9) het C b kyl th 1 kyl -,
gce Cl%)):rsctﬁkw é%@m{okoxy( J«;Q@ Qil(&éﬂ:a orlyfd-E83 @,J yC6 I@@%ﬁﬂi@ y

al kyl sul f
(C6- C10) ary Qa'}‘?’ﬁ %‘fz%é’; al kyl ”%a'e P“V'ce) aISlIiSF'f‘Ié‘&’i“‘F (C@ea'ke:'e) al kyfGr
( C6- C10) ar st)alk)fId)wctar(le’.ﬂjylm) a(lcmwyl@mameme@a}@m@dmy; (@Jcsybpcloalkyu c3-

C6) al kyl am G?éﬁ%a@@ca'd()é'lkyr- (C%&cg@)ﬂé Kyl e(lﬂh fl UE{%OB‘%EJ%YJ i(@ ‘bég g

C3) al kyl (di f h

(c)1ace¥a|( k'yFa“"%%”e ya&%& acifCe aex'ﬂ'"%ﬁ@) ) RW) 2a<ﬁr ﬁde'm e aﬁswkyl <C1-

( C6- C10) ar yLCe) alkc(x@dafm)/het (er- O@alWlqufm(/I@ﬁ Golyar Y C(-Chalk)fadii|-Coalkyl- (C,-

E % gg)h:f, ;F%\CG% fgl:{]YT C6) agyd (sﬁgv 9;91 ?r yl( %@ gég%ﬁélr?(n iamlno (C4-Cq)alkyl-,

( C3- C6) cycl %‘PR(W P@f'kéa) ) a'kvla(rw(@n@e it er%@y@d ) Iz@Wmo C{C3alkys, (Ci-
g:ég) gggg:o?:%id:(()al lqgctsa(@l C|6) al kyl -, hydroxy(C2-C6) al kyl -

pi per azi ngl (C{- al k&% il iR gG)Céfcy%rz‘iranryno%C%Z"éﬁy@ic?é? ary' ((EsCerf&r{p( C1-
C6) al koxy ( C1&€B83™t-ky| C; Cé Tatercey et @nlrdgrgary!C1- ©6)-64) kftmyér@ILGs%) atyky| -(Ce-
(C1-C6)al kytlohlrwb(u@&leGOcﬁJdﬂMé (Ce-,Bryfsdih Wbﬁh ﬂétg}%a&:@é Khisulfinyl-.  (Ce-
E% % :: E§ g)tj?lfyflony y}%‘ %&?ﬂ'%rcw ;&%’f‘ﬂb) G ér E?}F?B'ﬁifyl?e(%gagc;)y%gn@:(Q
anm no( Cli> Ce§atekgrparylsyliyl-, 20 6)-&bkstbmmiyo{ Clhe@Sday kytiny!-, (Ce-Cro)aryl(C;-

g ((3 |Céc ?(632:161:: :@’J rﬁ%@gérﬂ%@r g@qg:’%gmté}eroarﬁédlfanﬁ59@1 gge'te%rﬁ@-\e hE\Q'PJ%Fy% onF\>5 IS
(Cb- C10) ary eélo %?é?‘ga &Etema(x‘ﬂ"f@'? h@t)éF'B'M yﬁR?k%&'foe@') é@«k%laryl( Byifinyl-, (

R6( C2- 06) al Gylaryl(@hEomnRRBulfigyl-sel ect @qtcfa»hemotah&cgcgmm ROBGHiILT NG of(cs-

pi per azi no, ¢ (Gl RBI MNP Per gai_ ?ﬁf a,r%@w&@ M CI%I PErazZi DO v oieroayi(Cer

(C5- C9) het er oar}ll pI perazi no- ra2| no*
( 06- CLGCar yFeler(Rasdieors ¢Epes %\ezifrﬁeﬂ'(R Seﬁ'nm)(ﬁeﬁei%ﬂﬁ%%)mferoawl (R%)sulfinyl-,
(CGCéaICI%I) pi pEr-E2heeroarylfo)- obgel{eraglm‘whnﬁﬁl@wg Hm{;mmwyamfonyl (Ce-Croaryl(Cs-
ary, [ ol I
(Cl- 06) al k +%£€§Y{mg“‘f°“§’% cm%é;féfﬁ“(e%i (I)ngghF‘ﬁE?FBH%P?%”Y' (Cl- ©Cs
C9) het er oar91lo @@%”WﬁaﬂbRW nor pﬁﬁoPao)ﬁ@d Ce-Chiasytemipbsitiong-.,  (Cs-Co)heteroaryl(Ce-
( Cl1- C6) acylct,b)la@rmﬁrwa@rlbbm (C6- ¢ @f&é%rﬂma%ﬂyllj NO-,  (C, Co)anvl
(C1- CQ)#et eLqaryl t hi om | ;h o) al léy|thl omor p hol i & (a:%( %b
C10) ar y1°( C1- % ﬁa’?r{‘nﬁf &pﬁ%jpfshol | % Cg eteroaryl{Ci-Cg) heteroary mmocarbonyl
(C1- C9) het e@@aﬁ’ﬂﬁla'(D@])dCGQC‘a’rQWBWll(‘@efﬁm)alp!h:alibpm- (QriGeriectanC,- C,o)arylcarbonyi
Egi %g ﬂ-g%"e(@k Q@;étgﬂoafe??clarbfnﬁﬁ C](@ @r :Jrg?éoo‘?f hgferbgbyicarbgnyl _ (Cy-Co)heteroaryl(C-
(C6- C10) ary ?’Ei ?%5%1 *b°é‘|¥'| d ‘?focw ar@@ﬂ%’fﬁ)@t éPe&rogarx'@x CaErdPRGIBIES K@i no-
pyrrol i di nd=e)heter@ylCa1asgryipyycadbnytti N0 C-C4Petdrdddylatyyarpyryrl-0l | @t 5)aryl(C,-
E % g)od)@:; 3{, ?%’Ee%é?%%){ %rb&”y??o c%%%m%%)ﬁb%' )RAELS y’o%!cgr%onyl (R*)carbonyl-,
( C1- C9) het dROZ¥¥gRPeAY- EWP%’W’%I (CetCrprg R’ \carbeny-Ofy S i@y Rrveadpady | - |
(R ;31 ce)g yt:amom;(n(@ﬁ)?mmbww and ((Gt; Gghabﬂ@wyaamar&sbf&l 06) acyl <o5 (C)
or rou ons| st n Zi no-,
(C6- C10)ar yl)pl pe?yell Okfca%?%ﬁ g,)%%r%e?er%%q& 8 B%ai?%éﬁ' e ¥ PLERES
(C1- Co) al kyalspﬁbﬁéﬁr apd r‘l‘(f)‘e"e”‘(@@ @tsgwaqfwe(@wam@cmwmmermw RBOOLELB2Bbe
35 optionally substituted by one to five groups independently selected from:
0] hydroxy, halo, amino, trifiuoromethyl, carboxy, {C4-Ce)alkoxy-, (Cy-
Ce)acyloxy-, (C4-Ce)alkylamino-, ((C4-Ce)alkyl),amino-, (C4-Ce)acylamino-, cyano, nitro, (C;-



-49 C6) al kyl pi perazino-, (C, -C9)heteroaryl (C, -C6)al kyl pi perazi no-,

mor phol i no-, (C6- C o)aryl norpholino-, (C, -C9)heteroaryl norpholino-,
(C, -Co6) aWb)oh,ﬂmphol ino-, (C6-C o)aryl (C - C6) al kyl nor phol iPa@/AB00/01628
(C -C9)heteroaryl (C, - CG) al kyl mor phol i na#8- t hi onor phol i no-, ( C6-
C,o0)aryl t hi onorphol i no-, (C,-C9)heteroarylthionorpholino-,

(C, -Co6)al kyl t hi onor phol i no- (G 5 Co)aryl (C -Cp)al kylthl onor phol i no-,
(C -C9)heteroaryl (C 062 kylthl om)rphollno- eri di no-

(CB- C, 0) ar Wetabpi p @r?lcd gy ( (Gl F by oar(g:/‘r‘t%ﬁp%lﬁ[“ﬁﬂé’rl diHR0(Ci-Colalkyl-
(C, - CB) al ktiiftuoicomtiy&Ci-Gi)aleyl-, o(@ﬁro(o:; @)atteyly.i (OGC- )36y Iedifluptdnietyfenele + Chiatigh,
(C -C9) het QFO%I Xéﬁa%m&«g él 51)@ QCE Q%g%%ﬁ)& @' ﬂo)acylam/ﬁcpl érmn CG )acyl-, amino(C,-

(C6-C, 0)ar roary i No-
(B oo el S ol et SRAFoP RSB
(CI C9) ge]geﬂfs»amda(kﬂ(am)aw&ylthl(op%@dylody (0PEs) alaﬂd Y, (lcfzcz.)@Ikafyﬁseawalkyl S
sel ecte r r onsi
o B LSO RS Sl B i A a2 g@%&k%e@ A k-
and hydr oxy@(’,@e UB)?@PW@»'CG ?'HSXY@E@GBIKYW@IQGREW'%O @e@é@,ﬂ%d ($ EmirtyHeio§roup
?c&nsgg Ih ntg QIE 7 per a@, IIQ)aIky(sQGnyl €,-Qlyaky, pi pecaciofaeyisulfiny!(C,-Ce)alkyl-, (Cy-

et e r r i no
Co6) al kyl pi pééa?a?k ?QH@“%%%:Z-{]!@? het( gfg“qu(uﬁgny@gpe a& pl pée"r“élcg? g al}( &bl i no-,
(C6 15 1€, o)&ralylmripsiet-Earlkyl-. (C, - C9) heter@ap( Wﬁtommthyme
g g %g ﬁ' fyd l@clmJowMémyne(n@@c C‘a;;auﬁr Iyl ((€y-Ce) gﬁax@ddgdeﬁan phold, J@an;kynammo 01

et eroar 0 |
C o)arylt hl%?‘?ﬁ}’%héﬁ 95625%6@/'”‘@) INIE ogqﬁycf‘ﬁ AVG 2&5 pﬂgleteﬁ??ry' &-Croanl(C:-
(C, - CB) al kydstdtiyomi phletenaeryl(C(-CHalkyE, d):aﬁy)ba(rﬂlcs%)mlky(m BhoEmi(CpRabaryiC-,
(C, - C9) het Q{ ?ﬁl{ vy (63 ccﬁ\,}é&éﬂxl t gtogéyeﬂagkw ®9Cy) alP)LPe{d @1{}&‘Ierocycloalkyi (Cx

(C6-C, 0)ar er| ¥5? roaryt

(C, - 06)1é| ky% ?tﬁfﬁ%@ﬁﬁk&lﬁ%&ﬁ a'k(ce DSy GreR¥{T, ‘ée;)cdﬁth/ ﬁ?&p)F'b)érl dfro-,

(C, - C9) het ez pauoyy(CLe)&0)-alplpylatiny@piCpiaky!di(00Es)adylamdlbo{ &liQagartkyl-, (Ce-Cro)aryl(Ci-

(7 Goy hr toGeARRRE - Emli -Cafnferol "96‘5?5'*%?&*' Fo LA %ﬂ'kgﬁ*%ﬁ Sk

(C, - C9) het éﬁﬂﬁmiﬂwt@oﬁcﬁﬁ%&!kk'yl i %%“?%P'iﬁéﬁ' RoCelallifrd siCs0) a%'é‘i'é‘d'(%&ﬁfaﬂ%'m t he
group consist-tynakddulferyl e@é)aﬁk%yl {Ge-d Sy SlifoafIdoRay)btkyl-, ( GArirefD),asjewpy | -(c,-ami no,
ﬁ;é?ggﬁtczhl%akgrbfdoryl%?w ),alkhl?am' &06?65£| ky\/\héna\r/ll cinal, together to
formone or nore furttier rRrQi?sp ef- Ce ﬂlky|5Nh863'foR B seieptbe fromtthsngroereaseistind f r om
t he grloulo C Rydrédeh g ,-ef alpm@ybw arW(@PbE BM{I- ¢C, fdgrhytleroaryl @hats@é‘n?&l— t hi azlol?/l
D%t razolyl . in diiﬁwl RICECS RS sdacies B g poittas’
1,2, 3- Oxadlwzyio- (CAGRcHipbbraznh-a @t Gib)aryipiberaziBe-t kGs@hiretendaplipigerazino-, (Ci-

1,2, 4-thi adi Wf)ﬂerazmpyr' dyl - C—@Yo dr@?dgbl alkylﬂbfér%onyl ) pY(fiéj%iemél'yT(C1-l’ 2,4

30tr|a2|nyl -tr|a2|n -triaziny

pyr azol of 3, AYRPEEENFy | morﬁ’]oﬂﬁ’ol i {Gy1Cs) aC)ﬁiP%’PhQ!IP%yI (Co-Capgfyimpipnolino-,  (Cy-
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0

benzi sot hi aZ’ en2|s g
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Ce)alkyipyrrolidino-, (Ce-Cio)aryl(C,-Cg)alkylpyrrolidino-, (C1-Cg)heteroaryl(C,-Ce)alkylpyrrofidino-
35 . (C4-Ce)alkoxy(C4-Ce)acyl-, (C1-Ce)alkylamino(Ce-Cyp)aryl-, and ((C,-Cg)alkyl,amino(C4-Cs)acyl-,
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Cio)arylpiperazino-, (C;-Cg)heteroarylpiperazino-, (C,-Ce)alkylpiperazino-, (Ce-Cyo)aryl(Cs-



sul fonic-, halo(C, -C6)al kyl-, and hydroxy(C2-C6) al kyl -; and WO 01/ 40215
PCT/ 1 BO0/ 01628 -50 (f) two or nore of R2 when vicinal, together to form
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Cl1- Co) al kyl -
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trifl , 1 L I kyl -,
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1, 2-pyrazol i di n- @yl ZR1 3UhRGe & |56P¢i8dlff9fh-the piope cpmsistiyg of, piperazino-, (Cs-
t hi onor phol Cmdrylplperézlr?o- t Ett:( @QM&EI@E@Ip%@#aEmé’- Y{C,-Ce) alkf/lplperazmo (CB Cm?aryI(Ci

1,3-tetrah eLr 2-
t et rahyd rggf 9'&’?‘!’ S%azmo , 1 e )Eh tﬁﬁ’é&' EQ.‘SHE%@?W)& no-, tetm‘g[ﬂhyﬂ?%azepﬁcnyl -
pi per azithy! Co) W@m'y% (C205) bﬁeroﬁfuhwpholIrwhe(rCe—Csmlkdlmorpmglmlos (CpCinaichy
substi tut edCQHIkﬁMQﬁpMMOm h% P IMC,-C,falk IHoFHHBIQ\%Et h¥licmorphatin

hydr oxy( C2- G6) al kyl - . (Cl- kox [t c% A kyl & no-,
({Cl- c%§ al k r°‘}aéyé‘ﬁ€éﬁ‘8fp,“ "éx }E‘ﬁe\é’ﬁﬂﬁé‘m%ﬁ}%{'ﬁaa <Cn¥s ?'b!fh'owg%ébelmy (Cehi ol -

suf fonyl -, €G! G@-ﬁa)lalkwmomc(fmlf@) @ Ceyteroary((C2EfakathisyBipholino-, plperldan-

R Pk @a‘*é@z&'t%?pfe R TR Ang

nitro( CGS:Q ayl F_r e)\ﬂ})félwéqueaﬂs}o ( Cf g_t]e[@ﬂyl (Cy- @@k)@ﬁl})gpﬁp{@mﬂ - pyrolidino-,

( Ezt CGZ 2| kg@;@m arﬁﬂcﬁaep@mampl Oab&g?éteromltrﬁ@ﬁreoh&‘ﬂd)) het @mcymb;gadnm (g[-oups

tsu{lj)lst:at uentg %ﬂg% k's)glkg}h%ggrtol é?rPQl onal éh‘gﬁﬁs i ucf i% modg’(@:ﬂgg‘?l uff® yisr oxy-,

am no-, tr PSR theygroup é%ﬁbﬂg OfnGCtﬁC@la'kY'cd@bﬁawkenylf QC--Chpiayriybxamino,

(% %g acil ?wezn tr(:cféé;nﬁ}ﬁ/?(ghwmamlagrce )8Ry 1{ (a@hy@@(?(b lt Zag‘ Ing;n no-. (3

g:lO) cyc oa?/kyl C?eey %focjrheofree?fo%y&'ﬁhsré% ﬁm%ﬁytoaleé@féf‘i’of(’@lm&‘} éXq@‘“”"e' ””95 of

B it vk e hin e

azoWl Ss Xa Y tri

I( gg:_l gl) Q?k;llt lmlda%o haI 2% @iadééu?_lil[ k1 ? 4- oxaé:i&ﬁl fr qn21 I;[ c;ﬂxadlago?ﬁ 1 365(;%1?;1%%20')%
1,2,3-thiadiazolyl-, 1,2,4- thxad|azolyl pyridyl-, pyrimidyl-, pyrazinyl-, pyridazinyl-, 1,2 4-

30 triazinyl-, 1,2 3-triazinyl-, 1,3 5-triazinyl-, pyrazolo[3,4-b]pyridinyl-, cinnolinyl-,  pteridinyl-,
purinyl-, 6,7-dihydro-8H-[1]pyrindinyl-, benzo[b]thiophenyl-, 5, 6, 7, 8-tetrahydro-quinolin-3-yl,
benzoxazolyl-,  benzothiazolyl-,  benzisothiazolyl-, benzisoxazolyl-,  benzimidazolyl-,
thianaphthenyl-, isothianaphthenyl-, benzofuranyl-, isobenzofuranyl-, isoindolyl-, indolyl-,
indolizinyl-, indazolyl-, isoquinolyl-, quinolyl-, phthalazinyl-, quinoxalinyl-, quinazolinyl-,

35  benzoxazinyl-, and wherein said ring(s) are optionally substituted by one or more (Cy-Ce)alkyl-

. (C-Ce)alkenyl-, (C,-Cg)alkynyl-, amino-, halo-, hydroxy-, carboxy-, thiol-, nitro-, cyano-,
sulfonic-, halo(C+-Ce)alkyl-, and hydroxy(C,-Ce)alkyl-; and



35 that is preferably trifluoromethyl-, deuterium and fluorine. 2. A
conpound according to claim1l, wherein the structural conponent thereof
that i s wemeenanted by WO 01/40215 PCT/1B00/ 01628 -51- XpcRiBodhe2s (CH
2)n A Nis contributed by 1,2, 3, 4-tet r3fhydr oqui nol i ne;

1, 2, 3, 4-t et rahydr oqui noxal i ne, 3, 4-Di hydro-I H qui noxal i ne-2-one;

3, 4- Di hydro- 2H benzo[ 1, 4) oxazi ne; 2, 3-Di hydro-1Hindole; or 3,4-Di hydro-
2H-benzo[ 1, 4] thiazine. 5 3. A cg ound accor di ng to claim2, that conprises
a structure sel €t ed e @nmortewéRggvg%rpvi@iaﬁsﬁosqthﬂgo ésfrm one or more further rings of

6- met hoxy- 3,£536 4 mbma&wrﬁmsundwdlfmmthélgﬂaseﬁsfwns.atma CH 4-

tetrahydroquinoline; : u y| dro ui nol i ne:
8-methyl-1,2, 3, 4- tet ahy BFHQ{%‘? dridiniy Serb 1 hIR NG OFUAIIRS:

6- hydr oxy- selectal fomethe aigumr G‘émishf(‘ﬂ Phéyckzmﬂyl oexslobutyl- 3cyglopentyl-, cyclohexyl-,

t et r ahygr ngd‘r\@;!)tyln%yclgp'r@dblnw Qyélob%te:ﬁyl‘1 &é eﬂ@ﬁﬂf QfBBHéQédypeoycloheptenyl 1,3-
6- benzyl ox ? d j i ﬁ % lrcﬂb%nol i

6, 7- di net h Xcof”tf '§"y CIkASREPEY M o |°t¥‘é° adenyl-y 1 $-GYSUNRARASSYUI dokal i ne;
1- pheny! subjcishgptadie- 314-weom@|wwqmnmwm flestare- Motyelpl 22, G, éptne, the

Tetrahydro LLhe; e X
cCH uo?lo Zﬂ%b%}ﬁﬁ Jﬁ?ou%ﬁﬁlr%j&(;ygrﬁpﬂ?egé& Qﬁcp[tl:le 4](9 @ﬁér@ﬁ %ach na? is op|_||9nall¥jol .

4. A conpoEH?d“%‘@ﬂcﬂyd?yHi?xlfoh@Palafﬂ"‘f vWé‘PéQ”PF”R" P@r%y@@cﬁ)@b)'hé@e?d%{ﬂ?% group
15 sel et e famryibhye @n@d)]alkszlennmbst((mg:emfkyp)zyl‘rﬂrdy| €,-Clyacjaathoy| cyancb nd@byl

1, 3-di hydr z I 0 r

1H— pyraélol %r (%)l ggg?xg%% g %CO@Za :( r@/ amenﬁea(é %F‘?a'ky% Bﬁ @gag ?mmoa dis
opt i onal | yC¥08§tCelatkd i‘g‘y”%ﬂ’@e‘ﬁ}" Cmf’r{@ Ky olprsCs) %’é/dfﬁ'ﬂw‘orﬁ‘?j'é?i@f‘ﬁj@ﬁ@l 93 glsflect ed
fr_ohm Ihydr o»r(]al? (Cy- b@bmyl, or)aft’rdmm Codlkyl-: &) al kyl -, (C, - C6) al koxy-,

tri hal onet : a

((Cl- C6) 2) dlyal kyI am ﬁg @}%‘B&eé%c(%%@) a%(gefygr rb(sr}?ylgrc’“p(ff’ns%')gac?yl oxy-,
20 and!'q C, PXB)aw | dArtrafgdrofuganyin dorieiuiadyacteteidngyrewy!-clraranvid tiveprenydl. R i s
phenyl,  opbdieigl-| waShWSHetheﬁé’dloth h |§U§l@zo‘h@)nyfl L \4% oih'm&lh %Hﬁnrfséthla}oh@ﬁyl ar e
each |ndep§§&lazo(¥_§ell e d frlg dr 470l C6) al kyl -

(C, -CB)al k 7 éro pyré%‘i' WVX AT ZPE “phélf e‘?‘%?HF'g)Y'rn“P‘PmPW hyl -
(C, - 06) al kyatetranydEpthian)-2lyky1, aetradrot(4z0; 3-5 Yeptijdabthigdizziy R amorp b O X 2;

(C -Co)al k@%?é(r?yafot%ﬁamﬂz Yk 185etn(a§ydr6@z%c1\l )?é/trahycﬁgge;g S}rl ﬁ‘éér%%){ a%r@ﬂerbyl 6. A

0
conpound according to claim 1 wherein *Q is selected fromt
consi st ng®BPMa&Ya " 3YNerS 1 Bidh dRG pirerfpfionally  Sibglitues nhy - iydpxy-ndiale-5-3mino-

3, 4- di hydr wifi&ibroethyro| hyasaky(Zh-Ce)aliyid @:,marambql i REACYdcyoYy-i dcnegaw:amﬂo- /
gglrrggggg ?gg%égﬂwzgrﬂngsaggg 14 nr?d nfc%]w% OElterré?a oxysqplg Ht%%l-s &21— s 30
s)alkyl-, C,-Cg)alkenyl-, (C-Ce)alkynyl-, (C1-Ce)acylamino-, cyano(C,-Ce)alkyi-,
trifluoromethyl(C4-Ce)alkyl-, (C4-Cs)alkyl(difluoromethylene)(C4-Cj)alkyl-, halo(C,-Cg)alkyl- or
25 nitro(C4-Ce)alkyl-;
wherein any (C4-Ce)alkyl-, (C;-Ce)alkenyl-, (C,-Ce)alkynyl-, (C3-Cyo)cycloalkyl- or (Ca-
Cio)heterocycloalkyl- groups that are, or comprise a portion of, said one to four optional R?
substituents are themselves optionally substituted by deuterium-, hydroxy-, amino-,
triftuoromethyl-, cyano-, nitro-, carboxy-, (C;-Cy)alkoxy-, (C;-Ce)acyloxy-, (C;-Ce)alkylamino-,
30 ((C+-Ce)alkyl);amino-, (C4-Ce)alkyl- (C,-Ce)alkenyl-, (C,-Ce)alkynyl-, (C,-Cg)acylamino-, (Cs-
Cio)cycloalkyl-,  (Cs-Cqo)heterocycloalkyl-, cyano(Cs-Ce)alkyl-, trifluoromethyl(C,-Ce)alkyl-,
nitro(C,-Ce)alkyl-, and (C4-Cs)acylamino; and.
R® represents one or more optional substituents on a ring carbon atom, including at X
where X is -CH,-, selected from the groups consisting of (C4-Cg)alkyl-, trinalo(C;-Cg)alkyl-
35 that is preferabily trifluoromethyl-, deuterium, and fluorine.
2. A compound according to claim 1, wherein the structural component thereof
that is represented by



(a) (C -06)al kyl-, (C -0C6)al kynl-, (C,-0C6)al koxy-, trihalo(C, -C6)alkyl -
that is preferably trifluoronethyl-, (C, -C6)alkylam no-,

((C, - Co)wpai/a2tyl ami no-, amino-, cyano, and halo-; and Wec9iBebd2d’s - 52-
PCT/ 1 B00/ 01628 (b) benzyl oxy-, phenyl séifonyl -, phenyl am nocarbonyl -,

(C1l- Q) het eroaryl sul fonyl and (Cl-C9) heteroaryl am nocarbonyl -, optionally
substituted by one or nore groups selected fromthe group consisting of
(C1-Co)al kyl -, (C2-C6)al kynyl-, trihal o(Cl-C6)alkyl- that is preferably
trifluoronethyl- , (CAC6) )k(()/xg(3, (C1-C6) al kyl am no-,

((C1-Ce) 2) al kyl am, &=, d 5(halo. 8. A conpound according to claim1
wherei n one or nBreiof bstifUdpts R3 is selected fromthe gr oups

consi sting of (Cl- C%?AI yI™=N, trihal o(Cl-C6)al kyl -, deuterium and
fluorine. 9. A conpound accprdi ng to claim8 wherein R3 is trifluoromnethyl.
10 10. A conpound according to claim11, selected fromthe group consisting
of (a) 1-[i{énabuled by ) ;24 pietramidetiqibilne 5t 8 4hattahiardqtnotalingt 7 AbwgdreqHi nol i ne;
(b) _

1-1 2- (4- bromopheny T am hol Y Ho By el o g 2 Piy T Hondpies o 14-PUMYET oqui no
l i ne; (O 2H-benzo[1,4]thiazine.

1- |[ 2-[ (4- Eret hcixyaghem{A SRRIIA] ackoRHgitaTtIBY kilar EorhREY3 sthicRiredeftele8Hrb@NY dr oqui
nol i ne; -[2-1(1. o

H i ndazol e?%e-%/r?% Eogf-g'ﬁgf’rgi%siﬂ@ﬁﬂjo-xﬁj rerhirehydpadnding & Petydionti nol i ne; 15 (e)
1-[ 2- [ (4- phesroxyphine)ing, drtirifledromethyix 1.8 ditetyanydroguiretimey B-nistid)- 82454t et r ahydr oqui
nol i ne;  (fdtrahydroquinoline; 6-hydroxy-1,2.3.4-tetrahydroguinoline: 8-chloro-1.2.34-

1-[2-1(3, 4-di % hox Phe_gyl ?am noJ -4_3%/“ m.dl_neyl ]-6-nmethyl-1,2, 3, 4-

t et r ahydr O({ﬁﬁaﬁg r?cwg?/ nrceg) ~chforo-1,2,374-tetrahydroquinoling; 6-benzyloxy-7-methoxy-1,2,3,4-

1-[2-[ (18, 4 Srahydromirvbney pTedvybthgti nD3-tefaipyrdamindianyd; [1:285.4vet hyl - 1, 2, 3, 4-
tetrahydr oquAMbdfhox@Re dnehykdiohfi: :2,3,1-]]e_tr%r_1yrcri{aq[qﬁin?>ia£nez' 6?Aeﬁft}yl-1,2,3,4-

N- phenyl am_nophenyl ) am nol-4- pyrimdin -
t et r ahydr Oaﬁir%pio'q@polne;)& -Dihydro-2H-benzo[1,4Joxazine; 5-Fluoro-2,3-dihydro-1H-indole: and

[ 4- ( 6- Met hpl3-Biméthgi-hy-dihgdratHgudanol i n- 1-yl ) - pyri m di n- 2-yl ] - (6-norphol i n-4-y
| - pyridin-3- yl),-am ng; , , oy

5-[4- (6- Net hyl - 3. 4- di fx‘?fﬁ%"-“ﬂhaaﬁ?f W o™y yhersin Ry (S oCTelipamd] 9°9983. di hyd
ro- 25 'benfePeiPdHIBIthearapRconsRYNg(P PRridy- riedaaglyl=. Indolyl-, 1,3-dihydro-benzoimidazol-

H-i ndol ( F) phone[ thiehGi= naxiaboyl-; Bk by @by drO:RzaML NeddxBzolr Yinlaz dWiik Fhdé) N akg VI 1 -
am ne; . , . . ,

[ 4- (6- Met hyP P29y 4 RRS, B P8 SR IPRIBH PG o MBSR 9 RHPSi $RCBIngpRengdentivseipged oH- pyr
azol - 3-yl) .froairﬁyﬁ@?(yﬂb)a!q-rrymino-, (C4-Cs)alkyi-, (C1-Cs)al_koxy-, trihalomethy!-, (C,-_Cs)alkynl-, (Cy- o

i( g- Q/E; POXY%MFKZIQMWIRP?' X&) ch aibibndmRhdly leaBod- di ¥ Tafofdahyio! ENedadloky-PYri mi d
(4-Fl u(#)o- §E‘?rg%iﬁf$a§{4ﬁ'8h‘§h-) -[ 4- (6- et hyl - 3, 4-di hydr o- 2H qui nol i n-1-yl ) - pyri m
idin-2-yl)- am de; A compound according to claim 1 wherein R is phenyl, optionally substituted

with one to five substituents, that are each independently selected from hydroxy-, halo-,

amino-, (C4-Cg)alkyl-, (C1-Ce)alkoxy-, trihalo(C,-Cg)alkyl- that is preferably triftuoromethyi-,

(C4-Ce)alkynl-, (C,-Ce)alkylamino-, ((C4-Ce),)dialkylamino-, carboxy, (C4-Cg)alkoxycarbonyi-,
25  (C,-Cg)acyloxy-, and (C,-Cg)acylamino-.

6. A compound according to claim 1 wherein R' is selected from the group
consisting of 3,4,5-trimethoxyphenyl-; 2,3-dimethyl-1H-indol-5-yl; 3,4-dihydro-2H-quinolin-1-yl;
and 6-morpholin-4-yl-pyridin-3-yl.

7. A compound according to claim 1 wherein one or more of substituents R? is

30  selected from the groups consisting of

(a) (C4-Ce)alkyl-, (Cy-Ce)alkyni-, (C4-Ce)alkoxy-, trinalo(C-Ce)alkyl- that is
preferably trifluoromethyl-, (C,-Ce)alkylamino-, ((C;-Cg),)dialkylamino-, amino-, cyano, and
halo-; and



(0)

(5-Cycl opropyl - 2H pyrazol - 3-yl ) -[ 4- (6-net hyl - 3, 4-di hydr o- 2H qui nol i n- 1-yl) -
pyri m di wo @&o2syl | -am ne; (p) 4-Benzyl-N 3 PCT/IB00/01628

-[ 4- (6- et hyl - 3, 4-di hydr o- 2H qui nol i n- 1591 )-pyrimdin-2-yl]-1H pyrazol e-

3, 5-di am ne; WO 01/40215 PCT/1B00/ 01628 -53 (Qq)

[4-(6-Methyl -3, 4- di hydr o- 2H qui nol i n-1-yl)-pyri mdin-2-yl]-(4-nmethyl -thiazo
| -2-yl)- am ne;

[ 4- (6- Met hyl - 3, zf di hyae)ﬁ%y'%# (o e A RV T R v Mk e S R

H- pyr azol - 3apd )C1 Gaietrsoargaminocatbanginrotiondlnsubstitdied §y pee ol merengtours edlestaded
fromthe ger,Hp ti%e0 é@t lcBihisthg (R) (C,-Ce) alkyl (C2-Cg)alkynyl-, trihalo(C- Ce)alkyl that is
[4-(3,4-D h ro 2

n-3-yl)- am erabl( Iion’%}#&wnoéé%éq oxy- (8 g alkyarlungG Pé/ ;alkyfam]no_ yalndpyrl di
H-i ndol 66- ynalo- [ 4- (6 met hyl - 3, 4- di hydr o- 2H- qui nol i n-1-yl ) - pyri m di n- 2-
yl]-am ne; (C) 8 A compound accordmg to clalm 1 wherem one or more of substituents R> |s .

[ 4- (6- Met hyl - dlh%/dro qgui nol i'n- 1- ; ] - oxazol -4-yl -am n
e; 10 (d) elected from the groups consnstmg of (Cy- Cs)%lk I- tnhalo C1 Ce alkyl déuterium, and

(3, 4- D chl awernehenyl ) - [ 4- (6- met hyl - 3, 4-di hydr o- 2H-qui nol i n-1 -yl )-pyri m din-

_2 yl] am ne; arbd (e) [:é}'n %néla{g_ 5&}’@&90@%5‘%!’@%“@ |s]mfluorom
Cc

yl)- pyrlmdln 2y|]-|sot I'azo ouanaccordlngto
lai m 10 sel ect &d" f r hFUPROUBY BEERTASHS Flai h@e'@@ecisow)e group consisting of

2-({5-[ 4- (2a)3- Dﬂﬁdérﬁlﬂbm(]ﬂrﬂmmyl] 6-methyl-1,2 3 4-tetrahydroquinoline;

4) oxazi -4yl ) - Yokl gh B gl AL Ml D 2K 15 ok, AL hanol

-yl) -pyri m(@l n- 2 [91[(&|‘ﬁ‘¢16<]xyp’gﬁnyl¢ﬁnmno}4§qy}lmldm@;ﬁmtrﬂé1 2@d)tetrahydroqumolme

3 Ch' or 0- Ny~ ( 4Bt Pythda3018%60/1)Ba -y hhiByH-Pre @bk 103 Bet@hjdioqlingline: Pyri m di n-2-y

d
[4 (2, égenf@g} o%b[gg@ot[hfn%]wm?néﬁnﬁnozvﬁy M- D29 14 S RER BRI - ani ne;
(e) 1-[2-[(3,4-dimethoxyphenylyamino}-4-pyrimidinyl]-6-methyl-1,2,3,4-
N-[4-(5-Fl lﬂ&raﬂyd?roq?h (il dro-indol - 1-yl) - pyrim di n-2-yl ] - 3- met hoxy- benzenesul
f d
[zn?? 6eD| Ifédr o- RS BT T oW PE s AP P A et 24y 1 - (2-t ri f 1 uor om
et hyl - phenyétiahyaoqurelin€5 ( g)
agﬁf haxy- tl 2- qur[eﬂfﬁeraylémmkaf@npﬁgm.9&14',mmdmyrﬂaxlelhy% 334l hydro-1
2-{5-[ 4- (St%ratﬁ'qﬁwr@ﬂ%qw noxal i n- 1-yl ) - pyri mi di n- 2-yl ami no] -i ndol - 1-yl }-e
t hanol ; (i) [4-(B-Methyl-3 4-dihydro-2H-quinolin-1-yl)- yrlmldln -2-yl]-(6-morpholin-4-yl-pyridin-3-

(2H—Pyrazo| %n,xnle) [4-(7- trifluoronet hyl - 3, 4- di hydr o- 2H-qui nolin-1-yl)-pyrim
i din-2- yI]- amne (1)

1-[4-(3, 4- IDi)hydr5d42$-IN[em,Y5] frdpargHraginglint 1-y)-pyrigydin-aivdimino 1 pidjhy@roet hyl - ur ea;
30 (k) 25 benzoimidazol-2-one;

ELUI[’ ga( 2, 3- I'al()hydr93lg)lmet9)[ ]1H4|]\c§)ol§ | [4 % rXet)wyl r1)<Iy4r<!lhydro ﬂ-l qUIrYohl- 1- yl (pyrln%%l yX} ethyl)
[ 4- (3, 3 D| retrey| - 2, 3- di hydro-indol -1-yl)-pyrimdin-2-yl]-carbamc acid
tert-butyl (esterg. 61(/|Efr)1|34dhd -2H-quinolin-1-yl)-pyrimidin-2-ylJ-(2-methyl-2H- I-3-yl

3- Cyano- N—[aZ (67[ hox{/ 2,3 W ro-tgflrr]%'ﬁyd)é Opygghéno H azné%lyn- -p;);ra)zc-) pyyr)l m di n- 2
_y| J-

30 (m) (6-Methoxy-pyridin-3-yl}-[4-(6-methy!-3,4-dihydro-2H-quinolin-1-yl)-pyrimidin-2-yi]-
amine,
(n) (4-Fluoro-3-methyl-phenyl)-[4-(6-methyl-3,4-dihydro-2H-quinolin-1-yl)-pyrimidin-2-yl}-
amine;
(o) (5-Cyclopropyl-2H-pyrazol-3-yl)-[4-(6-methyl-3,4-dihydro-2H-quinolin-1-yl)-pyrimidin-
35 2-yl}-amine;
(p) 4-Benzyl-N 3 -[4-(6-methyl-3,4-dihydro-2H-quinolin-1-yl)-pyrimidin-2-yl}-1H-pyrazole-

3,5-diamine;



benzam de; (n)

| soxazol -4-yl-[4-(2, 3,4, 5-tetrahydro-benzo[b][1, 4] di azepi n-1-yl)-pyrim din-
2-yl J- anwpe1/4035 (0) PCT/IB00/01628

(3, 4-Di chl oro- phenyl ) -[4- (3, 4-di hydro-2H3enzo[b][ 1, 4]t hi azepi n-5-yl )-pyrim
idin-2-yl]- amne; WO 01/40215 PCT/1B00/ 01628 -54 (p)
(6-Aziridin-1-yl-pyridin-3- yI) [ 4- (5- met hanesul f onyl - 2, 3- di hydro-i ndol -1-vyl
)-pyrimdin-2- ﬂ@l

N2- Cycl opr of! - qﬁd\ﬂf{t@dﬁl“cj@wémfa?wwnqwﬂrva-pzpmq@rawlr (#methyyihjazei@eibni di n- 2-y!
] - pyri di ne- adinb-ahidam ne; and 5 (r) Benzo[ 1, 3] di oxol e-5-carboxylic acid

Ezgm()gumjugg@or di ﬁds ﬁﬁ?’%l_&"%g %eélg?oﬂ‘{n)‘ ) spyprx'fdﬁ ygrfg met'}ll?" G B\yrﬁﬁoﬁﬁd&nd

accordlngtémtE'Falml wherein structure AAXX/R3R2 -}- CH2)n  AAA N |

%B corrplrs [sgs a gnoup ebepbed af:éd?dil’hé feidih Q%né&%Sﬂo&tthé\@ro&H coPsish n@o‘f‘ydr o-1
pyrrol o

di
A e AR R T T TR S
H- pyrrol of 3( b2 b] ply@ycitipaetyl- 1651 lfﬂddbﬁhryd‘t - BethpyBra- d)h)@i['cszP2—qui]1qﬂrylmymn;inmem-2-
Di hydr ogipdhin@yrrol o[ 3, 2-d] [ 1, 2, 3] tri azi ne;

6
6, 7- Di hydro triazine; 7- Tetraaza- i ndan;
1, 4, 6, 7- Tet Fgaz aPQ @%*gy?%%?’%rﬁﬁr%l nolip-dyp Pbﬂ"’éﬂf"? 23/'lt?f<WH AeEings :
2, 3-Di hyr odl H B%-Pighipotpbp@y))34-E-meihyleidzdingdro-2H-quinolin-1-yl)-pyrimidin-2-yl]-amine:
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35 (o) (3,4-Dichloro-phenyl)-[4-(3,4-dihydro-2H-benzo[b][ 1 4]thiazepin-5-yl)-pyrimidin-2-yl}-
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25 Dihydro-2H-1-oxa-4,5-diaza-naphthalene; 7,8-Dihydro-6H-5-oxa-1,2,8-triaza-naphthalene;
3,4-Dihydro-2H-1-oxa-4,6,7-triaza-naphthalene; 6,7-Dihydro-5H-8-oxa-1,2 5-triaza-
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preventing transpl antAre']aéfﬁ@qeGi*Fai rFomPasitipraiccodingt to clempribs éx tehtrhenitsdrer i ng
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31. A nmethod for treafi enting autoi nmune di sease.in a ,
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22. A pharmaceutical composition according to claim 15, for the treatment of a

disease in a mammal wherein treatment can be effected by inhibiting activation of T-cells, or
25 the results of said activation.

23. A pharmaceutical composition according to claim 15, further comprising an
additional agent which modulates the mammaiian immune system or which is an anti-
inflammatory agent.

24 A pharmaceutical composition according to claim 15, useful in the treatment

30 of a disorder or condition in a mammal selected from the group consisting of asthma, hay
fever, hives, infantile eczema, atopic dermatitis, and other allergic diseases involving
antibody-mediated (intermediate-type) hypersensitivity reactions, transplant rejection,
psoriasis, ulcerative colitis, Crohn's disease, lupus, multiple sclerosis, rheumatoid arthritis,
type | diabetes, autoimmune thyroid disorders, T-cell malignancies including T-cell ieukemia

35 and T-cell lymphoma, and Alzheimer's disease.

25, A pharmaceutical composition according to claim 15, useful to inhibit tyrosine
kinase Lck in a mammal.
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26. A pharmaceutical composition according to claim 15, wherein said compound
is provided as a pharmaceutically acceptable salt, solvate or hydrate thereof.

27. A method to inhibit protein tyrosine kinase Lck in a mammal, that comprises
administering to said mammal an effective amount of a composition of claim 15.

28. The method of claim 27, wherein there is also administered, separately or in
combination, one or more additional agents that modulate a mammalian immune response or
which are antinflammatory agents.

29. A method for treating or preventing a disorder or condition selected from
asthma, hay fever, hives, infantile eczema, atopic dermatitis, and other allergic diseases
involving antibody-mediated (intermediate-type) hypersensitivity reactions, transplant
rejection, psoriasis, ulcerative colitis, Crohn's disease, lupus, multiple sclerosis, rheumatoid
arthritis, type | diabetes, autoimmune thyroid disorders, T-cell malignancies including T-cell
leukemia and T-cell lymphoma, and Alzheimer's disease, comprising administering to said
mammal an amount of a composition according to claim 15 effective in treating said condition.

30. A method for treating or preventing transplant rejection in a mammal, that
comprises administering an effective amount of a pharmaceutical composition according to
claim 15,

31. A method for treating or preventing autoimmune disease in a mammal, that
comprises administering an effective amount of a pharmaceutical composition according to
claim 15.

32. A method for treating or preventing inflammatory disease in a mammal, that
comprises administering an effective amount of a pharmaceutical composition according to
ctaim 15.

33. A method for treating or preventing allergic disease in a mammal, that
comprises administering an effective amount of a pharmaceutical composition according to

claim 15.



