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pyrim dine derivatives, to processes for their
production, their use as pharmaceuticals and to
phar maceuti cal conpositions conprising them More

2,4 DI RRTERQURRTIAMINb@YRIETENE DERIGNTIVES 3 GHP-d@sANDYOR $YK SNHIBITORS
aspect, a compound of fornmula | RR6 R7 J (I) wherein
Zis =CR2- or =N-; each of RL Rl, R2, R3 and R4
i ndependently i s hydrogen; hydroxy; Cl-C8al kyl;
C2- CBal kenyl ; C3-C8cycl oal kyl ;

The pids&tdynantan kerhteSlo BB mhikink detivedives, y@ChroC8sddsyfbr, their production, their

use SRRy Aot T PUREr F e RRs SO e Rl o
vore 5 slong Ve e bees e R e BR0RR o e f formuta 1

the nitrogen angfcarbon ggons to waich they are
attached a,5 to] 10 mbefed heterdgcyclig ring and
conpri si ndR 3_et erBat ons sel ect ed
fromN, -0 and|’S;
i ndependent | yzi's
Cl1- C8al koxy; y8al kny!| NoxyN Cz2.®al | rRnyl - oxy;
hal o- C1- C8- al koyxy; cyano- Cl- 8- al koxy;
hydr oxyd - C8al kbxy; Cl- CBal koxyd - C8al koxy;
rfeih- C8al koxyd - C8al koxyd - C8al koxy; aryl;
J Cl- CB8al koxy; heteroaryl; heteroar yI d-Cal kyl; 5
leT 1O idriber ed heterocyclic ring; nitro; carboxy; C2-
o kigX 4 - -
each@@é kP? Y ARDAYRS in O@@pcéli?%%gig k‘h?&r*é@&‘{ F?f'ng)e(XlQ Caalkyl; Co-Cgalkenyl;
q;qglpylﬁlllcg-(_))gwm@ﬁybg:ﬁ@&alk ,rhydroxyC4-Csalkyl; C1-CgalkoxyCq-Csalkyl;
1?:@%&61 %&gg&@@ﬁﬁé@lﬁ% Eéélky%ﬁ&ﬁb&ucﬁ@ﬁynﬂﬁl bBEdbatiGted on the
- kysckay 1 C@kmawéﬁw %&n—%ﬂqoesmazbo%al kenyl oxy:

or R%d@%ﬁﬁ RRether WItQHﬁﬁﬁgé@%Mérb&latgﬁﬂtBWhich they are attached a 5 to
C8al koxyd - droxyd - C8al - cgal kyl

Hlyr@pmj@?@d f%prqth n(lg{;gnq;g@qun)g M%ﬁw 1y2 or3 heteroyatoms selected
@({] Sepd:kyl  which optionally may be substltut ed on
eri

n dr oxy, Cl-CBal koxy, carbox
or ea@Baf Ro*%@@ﬂ%nwep@w(esﬂy 5 RaIosR beloden- Gt GogopIkey; Casalkenyl

ﬁga‘nﬁeg]o%ﬁ’aéﬁéégﬁgwﬁgﬁkhs foMC& Qlk&ﬂﬁ‘ h%@&mﬁcga%xy, Ci-

aryl’ or a

%ﬂ@x&r%alhom CloesadkPhre i §aaﬁlg>xwﬁe0@a4kq>ocoawb@é\ﬂ@a9eﬁli@xy, heteroaryl;
BEFEES sh O g PR Rt A e e ey pabeGr
@da&oxycarml Co GapikeRatbney: A6 e oUNGD) £reF iy R OR"
r Sl JS@“, \Aﬂgm(ﬁ“?ﬂﬂt biC- c‘%%%@)’éﬁe@oﬂmhﬁﬁm WRtEIn! ach of R1° and R"

, rein’the heterocyclic resid
independently is hydrogen; OH; C¢-Csalkyl; C>~Csalkenyl; Cz—Cgalkenyloxy, halo-Co-

C8al kyl ; (1)

Csalkenyloxy; Cs-Cgcycloalkyl; C3-CacycloalkyI-C1-C8aIkyI, C4-CgalkoxyC4-Cgalkyl;
hydroxyC4-CaalkoxyC-Cgalkyl; hydroxyC-Cgalkyl; (C1-Cgalkyl)-carbonyl; arylC4-Cgalkyl
which optionally may be substituted on the ring by hydroxy, C+-Csalkoxy, carboxy or Cp-
Cgalkoxycarbonyl; or 5 to 10 membered heterocyclic ring;

or R' and R? form together with the C-atoms to which they are attached aryl or a 5 to 10 mem-
bered heteroaryl residue comprising one or two heteroatoms selected from N, O and S;



conprises 1 to 5 heteroatons selected fromN, 0 and S;
each of R5 and R6 i ndependently is hydrogen; hal ogen;

W@ ymn02616% - C8al kyl ; hal o- C1- C8al kyl ;  C2- C8al ketiyEP2004/010348
C2- C8al kynyl ; C3-C8cycl oal kyl ;
C3- C8cycl oal kyl CT- C8al kyl ; CozClOaryl C1- C8al kyl; and
(I') at least one of R7, R8 and RO is: (i) hal ogen; or
(i i) tetrahydropyran 2-yl rret hoxy, tetra

or R1 g )fprpb{g)pa hér Wil he é-tah §, Oa\éf%%h eﬁ arTeeét{P%cglgd a25 t()ZI 5 membered
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each fbf Ré ahd/ Re mdé@élr@éhﬂycils h)ybl:olg@n i{alogenClya@8aCl-Challayi f Iaa‘:hq-Dﬂ-Cgalkyl;
a - 0 - X, _0h. .
crc i oS AR B R R Bl o oo

and the carbon atons to which they are attached: (a) a 5
menber ed het ey ocycdi ¢ ring conprising 2 nitrogen
() a‘tﬂe@ﬁ%o e\mg [ ﬂlzé et erocyclic ring is substituted

Y( )malogeeror 2- di met hyl ami no-ethyl or

R e G Tt s LR I
S dxe- p?ﬁ)rol‘mﬂh%ﬂ)eﬁhdml epytiigmethoxg s phinyl;wher ei n t he
DT 2 Gk Sty R SR, St ar R R N B meghoxyethyi)-
R7p|pé?82|ﬁu1 dy, Rﬂph@yhplﬁétaﬁ'm -th;rdlr aoeiyl-pipbraB8 adyk \ok ;
| 0- C1- C8al kyl ; Ci-C8al koxy;

CE!'V% f@?‘g‘ﬁﬁwiﬂﬂﬁ B53- C8cycl oal kyl C1- C3al kyl

ary] Clehaxkgel-CralkdX2\Gagkeryn Y is a direct bond, O,
Cl- C8al kyl ene or -O(CH2)1-8- and R12 is a

O5ubstituted or unsubstituted 5, 6 or 7 nenbered

() RieherSey &P iafd R°Nessavipely $orngiogeth@r with Bie daetiopratams iswhich they are
sel ected fromN, O and S; carboxy;
attachesi- cgal koxy) - carbonyl ; - N(Cl. 8al kyl ) - CO- NRLOR11;

(a)@q\m;@ﬁ@ﬂad hehrbBaya)i¢ Rﬂ\é, hbmpﬁfﬁ@xﬁ RitdpBA Atones, .V\H%'ﬁreﬂnri: theR&terocyclic
or t Wt
bR eReY B GRh cror an BoR b B 2 et g St o

BYRIE6 @ﬁherrfb@féi‘f iAérpbydtie mag icsmpgsidg 1 211tﬂfge8 ateh;eoroat ons
sel ected f

(@ élr%fec%})dp?r@b?reﬁ @69669cy0tl<f tesy druga\gﬁergp tge ﬁetﬁéocgﬁlbc regidug comprises 1
td ﬂ@%ﬁ@ﬁﬂﬁé 'y hydr ogen; hydr oxy; hal ogen; C1-C8al kyl ;

o e U o S L e 28 Ko R o-
CealkfC D, ER2RM;hERBEB Caalkyl; Cs-Cgalkoxy; Ca-Cacycloalkyl; Cs-CgcycloalkylCy-Caalkyl;
arylC+-Cealkyl:-Y-R" wherein Y is a direct bond, O, C-Csalkylene or —O-(CHz)1.s- and R% is a
substituted or unsubstituted 5, 6 or 7 membered heterocyclic ring comprising 1, 2 or 3
heteroatoms selected from N, O and S; carboxy; (C4-Csalkoxy)-carbonyl;
-N(Cr.salkyl)-CO-NR™R'"; -CONR'R™"; -N(R'")(R™); -80.N(R")R"; or R” and R® or R® and R’,
respectively form together with the carbon atoms to which they are attached, a 5 or 6 membered
heteroaryl comprising 1, 2 or 3 heteroatoms selected from N, O and S, or a 5 or 6 membered
carbocyclic ring;
or
(1) each of R, R® and R? is independently hydrogen; hydroxy; halogen; C+-Csgalkyl; Co-
Cgalkenyl; halo-C,-Cgalkyl; C1-Csalkylsulfanyl; C4-Cgalkoxy; C4-CgalkoxyGC4-Cgalkoxy; C+-



3 CBal koxyCl- C8al koxyCl- C8al koxy; C3-C8cycl oal kyl ;

C3- C8cycl oal kyl C1- C8Bal kyl ; aryl C1-C8al kyl; -Y-R12
wob@seeassy is a direct bond, 0, Cl-C8al kyl ene PCT/EP2004/010348

-0 (CH2)1.8- and R12 is a substituted or

unsubstituted 5, 6 or 7 nmenbergd heterocyclic ring

conprising 1, 2 or 3 heteroatons selected fromN, O

and S; carboxy; (Cl- C8a| koxy) car bonyl ;

el OO F%Cgc?\'%?gﬂc@&@@b diog; grvic-Caalkyt;

tmﬁ whaeRt&ra ditdoh bbrﬁtﬁ G O malkplens®r t-o whizp B 4ritem'? &y & substituted
att ache r_6 ne :?.d het e

RV e LIRS, POLT duambaia e sy lc g g sing: b Ak diteroatoms
sélketet @dn M oahd chémdxﬁ CQCgﬂk&(yPEarﬁonyrﬂme{ £hkyl)-CO-NR"R"™;

EONBTECL o g °§_LO§%?<7">F‘3 SRR Xl T ajespepiyely forn

E@Bﬂ'uer aAtd tHeadarbtn é’tﬁiﬁtsl?a Ix\frglﬂﬂhgya?%tdl@bhdd talp ér’@m@r@bﬂé&heteroaryl or
C are a a e (0]
hetetatyeriote SBBE T 0 hEPRER IOt O nd S, ora S ors

Wiaiberdt danisodyeliairig Ve b i7Go 2068drabRed ABRFICTEIR resitile 5om%r2|smg 1t07
het eroatons selected fromN, 0 and S; or (b) Rl and

POGENRY S ' a resi due of fornula - C(CH3)=CH O,
(Ay CREHCNHamar - N=C( CH3) - C(CH3) =N-; or (c) RL and R2

E .. et he f ol %‘2 ?%&gqets)lgsd %zv%ftrg h(e éru{opﬁotpdewg%y ﬁ@)@ﬂgeéhiedsa 5t015

% 2 Wgerfbkdn@d %ciﬁ ?%oﬁ;étklbl@@féﬁclﬁltdz M terddyclid ﬁebl)dsje wherein the heterocyclic
al ko al koxy i

G- EaRiEARSiRgs 149 S FeiEroslans Sostesdiont Pl S o ()

b gogYy! oRY an®R? (dge)her traHB)esiRL8)of fdﬁh@faelmcﬁéﬁ’:OI-SOﬂEbeﬁbH NH- or
@E(ﬂé}\q &r (yi Cl_4al koxy; or (B) Zis =N;

free ﬁ)]% ek~ orm Any aryl may be phenyl or

n e)ht hyR! anﬁu RF Rygattey fapenidsidubler fr@aray-CH:=NaRHaaRdTRE isC

het lﬁ G F@ ring, e.g. a5 or 6 nenbered aromatic

heT é&:) Ping, optionally condensed to 1 or 2

be(aj;enepa2 isi ngs and/or to a further heterocyclic ring.
be saturated or

rocyclic residue
unsQS1 %ﬂﬁ%'r‘P)‘é(rCBﬂW'P@?n%thﬁflL@Hﬁ‘P ploMSoAtensed to 1

or a;)beo;ggakdxycg.gaﬁn@(y@-a@kaxj eFt her heterocyclic
r|n andotlonall substituted , e.g. ona ring C

')atg?rpe lo¥y'e¥ent), e.g. as disclosed bel ow.
(iv) halo-Cs-Cgalkenyloxy; or

(v) benzyloxy; or
(vi) -N(CH3)(R™), wherein R is methyl or benzyl; or
(vii) Cs.salkoxy; or
(B) Zis=N-
in free form or salt form.

Any aryl may be pheny! or naphthyl, preferably phenyl. Heteroaryl is an aromatic heterocyclic
ring, e.g. a 5 or 6 membered aromatic heterocyclic ring, optionally condensed to 1 or 2 benzene
rings and/or to a further heterocyclic ring.

Any heterocyclic residue may be saturated or unsaturated (non-aromatic), optionally condensed
to 1 or 2 benzene rings and/or to a further heterocyclic ring, and optionally substituted , e.g. on a
ring C or N atom (when present), e.g. as disclosed below.
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heterocyclic or heteroaryl residues include e.g.
woreooplzdishyl , pi perazinyl, piperidyl, pyrroliBCTEP2004/010348
pyridyl, purinyl, pyrimdinyl,
N- et hyl - aza- cycl ohept an-4-yl4_.indol yl, indolinyl,
qgui nol i nyl, isoquinolinyl,
1, 2,3, 4-tetrahydroqui nolinyl, benzothiazolyl,
thiazolyl, imdazolyl, bepzimdazolyl . . , o
Examias SRR ! e a FRELBE IR PPl Pos ey, Piperioy
pyrroﬁ&i?y’l?@}rwb/li, phrﬁﬁy@,zﬁyhttshﬁdinw,rN-Fiseettw-aza)bydlohéBtaef-ME ﬁ'fd!plyl, indolinyl,
eterocycljic or er oar residyes are r pho
auincinyoeaEy Y. dizset tAN OBy PR dergaineg Yy Byzob Hhidazo

benzithi Ao, beAZxaelzbRh @ph2dtriakoll, inddmyR oRbdihzolyl noydazobl \ttiazolyl, or
i ndolLinyl or tetrazol gl . Arﬂy al kyl or al k%.l Irmli et invl. piberidyi
tetrazoli). BEetprorbasterValo 2h brlstpardrenayan Are morghalingy RRFpEnyi, piveriayl
pyrrofidingt abg}?bd}/l-, NGhe®gl deexsycloheptan et/ hllzylyCimidatdnd Xydolidglyor tetrazolyl.
al kyl " alkoxy, al kenyl, cycloal kyl, heterocyclic
Any d1I8% bFHRy radidty nedy beiriear eabnhcierly Chsalkylid mreferaih@iasiyk Ci.salkoxy

o rdormet ot o s E B, iR, i el BBl vt o
heterc( E@)@&a E&%leﬁdtn%rwgfmed, L(E@Cﬂ)#tiltutéabblalmgtutied b7y one or more
SNOH AeciXecin N v o Ccvano: .
subs{uale FBRCE R Ry 99 e OH: i CoalB Ry ot piroCayaagi BAOH
carba'?rl\(%ll; M@)ﬁmmﬁth{(Rfﬁanﬂlgy(tbeﬁy&MEM? toyt meai_bleceoyhe:cwrocﬁic ring;

a en IS ups u Su uen I S [ el er.a f
phenghpReT-Ceralihen o8 EBRE eaBEroHa: nheS Byl FBr s
substlitefethersoB&tithentss pralesanly bh et tefmipal @atathi.S\WIhes etk kdieroeyclic residue

i at ons and/ o
S

el oy il e TS LT G0 O, 168 cater
atom§ BR&/ot fi Hﬂtrogé\% atofi WherNpres@ge Examplg cla&ubstijuent on a ring nitrogen
car bano

R I TR 28 e SR N e P
prefefablyel lewyl, CsicyefaaflyPad tichyloT . alkenyroréprefabinty IC1,atkyl e
preferably Cl.4al kyl. Hal o-al kyl or hal o-al koxy is

Haloalkgyér llo-alkbaxis alkyeemeicdxy viekpectivbigr whereiarmmewr nave i dre replaced by
are renpl acegmbjé hal ogen, e.g. CF3or -0-CF3.
halogspe®gr 5651 SibEei tuted al kyl or alkoxy as R7 is al kyl

or al koxy substituted on_the termmnal C ato b .
Prefepab s RILISHRRY G IERGES BY (%ol REERoweoRIE R Ao Hrinal G atom
by OB, &.lafkok{ o meRk & cinsrirgy. aulien RE orR'hig,a 5 to Tyelmberadgheterocyclic

. _thl azol yl . Hal oPen may be F, d, Br, or |I. Wen R7 and
ring, ﬁ?@“%rbq:\%géﬁﬁ‘zﬂg'formtoget her with the carbon atons to

whi ch E}h?__y re attached a 5 or 6 nenbered carbocyclic
Halogenygay pfj SC&%;, Hleferably be cycl opentyl or

cvel ohexyl _oPreferabl most,. one of Rl r [
Whe@éim@% pr g? ag%%&@%g&k%\wﬁﬁ %‘F éng)rogbqt?)‘ns %‘ﬁﬁﬁﬂ %ﬁe attached a
5 or 6 mehfyerad @rbodybkc firg), tosvimag peefgrablyi Eacyclopentykormyeibbexyed

i ndependently, collectively or in any conbination or

Prefesabily apmbitruaic (iR, R29r R is SONRER" (0o STNR R chravg preferably

Logen, e.g. O ; unsubstituted Cl-C4al kyl, e.qg.
SO?@t'ﬁyi or ethyl; unsubstituted

In formula | the following significances are preferred independently, collectively or in any

combination or sub-combination:

(a) Z is =CR?;

(b) R%is hydrogen; halogen, e.g. Cl; unsubstituted C1-Caalkyl, e.g. methyl or ethyl; unsubstituted
Ci.salkoxy, e.g. methoxy; preferably hydrogen;



Cl. 4al koxy, e.g. nethoxy; preferably hydrogen; WO
2005/ 026158 PCT/ EP2004/ 010348 5 (c¢) Rl is hydrogen;
whadosganss e.g. G or F;, OH Cl-C8al kyl, e.g. neCTEP2004/010348
ethyl; substituted Cl.8alkyl, e.g. termnally OH
substituted Cl_8al kyl; -S02N(RLO) R11;
-N(CL. 4al kyl ) (O Cl.4alkyl; a 5 or 6 membered
het erocyclic ring opti onal |y substituted on a ring N
tom (when possible - C8 e.g. net
© Pgﬂs/hyd(r@ee@ hﬁ'ﬁeﬁ@ueg# Ps'r ﬁélé@%%)ét?r@rmﬁ}*‘b’hor@%érﬁd‘bs“t“ted
bhgal@ aat@ri‘émh@awmq lgutﬁéht@adio%w esaLigrhrd' a\l(@&@k}lﬂ:(O) Crsalkyl;

nbered aryl or heteroar t he Ia%ter conp

56 @ ﬁrm@mB@r@ﬁ f@t%ﬁ@lcl%%gwna%ﬂﬁ? LSS Y %{ij@% H‘e’i‘tg%](WHe"
bbs%wﬁe)am@alk&(w@ i€ meimﬁ(y aaylee gt bsyed a 5 to 15 :

ere non-ar onagl C | C resiaue,
pF lg?fer%wew@r Wit Fo ﬁ@ﬁtﬂ% C-a%%w which Ro apg R @r%@ﬁac%ed abto 10
aﬁjem%rarw drrheié?@a@r #HeOBERerlDmPAERG 1tchr%’nlﬁ6§én3étbﬁ\§hed a

non-aromati ¢ heterocyclic resid

wh@n Ri@l‘%lﬁef%ﬁbtpé?tﬁﬁl it Byedr-ploms to WhictEthgy agg Fhchada 5 to 15
hRheRay ﬁﬁ?‘ﬁaroh\@\ﬁc B@ﬁb@&%ﬁ?zﬁ dsidue! 8% AHE pf@é’ra@l&tﬂe(l?@lbbé(ntyl

be sukpstltg substituents

e and R Ein tra Bl Slomsgo Whieh b g Alieshigbe to 15
R%n%?jsﬁ?ont%mah@ ﬂéfer&fyclﬂ: resiglie Qh@Fes7du@Qﬂ@i@FefBW comprlses 11050

het erocyclic residue conp r|S|ng 2 0 atons nd
Pi?mstﬁd@tqf gatomsy they heteeqyelic residyemay, IOBt'Q’@”Y éﬁl?)%ﬁ@ted e.g. by up to
4 Q:ilgéﬁlﬁl?én%, @Gr exafap(et @2h£lo%en Sbofasle § FOmoréblefatably R'@hd R? form

formpart of nber e heterocycllc

ek P 066 P TRATHopTSt NEFSHIGYRIS o8BS CRmbHAIES R plogs: fier R and R

| _ O-
{]oggfrneafofnﬁ% dyRu8br fogri\[r%g {3 &éﬁ&&@bﬁﬂ(@%% - (d%%)zL@ O-CH,-0

gru@ﬁ% H-eof I@;prg%ﬁ%f( form partpf aﬂémq;rnla@rp? heénpcygyc res%jue comprising 5

E%tdmal @y’ aﬁieﬂh@ﬁtbgym&dfo%aéiaéuhué off@ﬂfmﬂél—@%&[gfz-o "
- C4al kox Cl- C8al - R1 :

1:
d) R7igbyeroasm; s“e(praxch@paw,sq gwgneéhx'z?r sthy; @HP?*WE%M"Y' e.g. terminally
cSI-'I- | koo ub&&ﬁb&@%ﬁlyi Babkexy Q@aﬁ%&cx"e_%dqe@s\éh@xy -CON(R'™)R™.

hal%;&%g al k eri zyl ox

WHNER ) élunogo ﬁHSHXYGPmB%ﬂ&S/?¥° mé?r"matp@sza% Q)eﬁ‘"f%@f
CEbII(dx!/b é@én(c% C%C@élﬁé/r%l_?é&l W&—@E-@%?lﬁéﬂlyg_)gybé& loxyéFor ~N(CH3)(R™),

prefer

WhIRInFR |“55m8§‘YH‘%ffheﬁ‘éﬂ in (111)(A)(d)(ii) above,
\Gﬂe@ﬁa @%%e@ﬁ?dzlbg}ﬁ@y SBRE KR6Y0-T5 M3/ 3¢ plakatably —O-CFs, —O-CHo-

when R2 is as defined in
@FW')-(Q:XQHE) FefFabove, C2- C8al kenyl oxy is preferably

fRerfRals ka%rﬁélrﬁéd’m (us d()(?l‘) 8Bov&; @mgaxaxycggalk&?yo Sogéfkoxy is

def i ned N rén? above, hal o- kenyl oxy
prefaspkly ePdBHp):t2ie QZ @Z!al kenyl oxy conprising 1 to 3
ﬂﬁJfrPﬂ% a%tdyﬁﬁed ﬁ‘r @ (ﬁ@(d)(?ﬁ aBovwzﬁzgark@ﬁﬁ5§hg>breferamy Ca-Caalkenyloxy,

- enyl oxy I"or opr op- 2- enyl oxy,
QQfM@P@p@TUleZrenyl 0xY, 1 1, 2-trifl uoroprop-2-enyl oxy

RherfR3is3istdeihed! 9{(ﬂB(A%Fh‘)@v)%bé’,’fﬁéio-CZ—Cgalkenyloxy is preferably halo-C-
Caalkenyloxy comprising 1 to 3 halogen atoms, e.g. Cl or F, more preferably halo-prop-2-
enyloxy, e.g. 2-chloroprop-2-enyloxy, 2-fluoroprop-2-enyloxy, 1,1,2-trifluoroprop-2-enyloxy
or 2,3,3-trifluoroprop-2-enyloxy;,

(e) R%is hydrogen; halogen, e.g. Cl, Br; hydroxy; C+-Cgalkyl, e.g. methyl or ethyl; substituted
Crsalkyl, e.g. terminally OH substituted Cy.salkyl; carboxy; CONR'R"; -S0,N(R'")R"; a 5
or 6 membered heterocyclic ring optionally substituted on a ring nitrogen atom (when



(e) R3 is hydrogen; halogen, e.g. O, Br; hydroxy;
Cl-CBal kyl, e.g. nethyl or ethyl; substituted

w@008abday8 , e.g. termnally OH substituted Cl.Bai/kEpiop4/010348
car boxy; CONR1OR11l; -SO02N(R10)R11l; a 5 or 6 nenbered
het erocyclic ring optionally.gubstituted on a ring
nitrogen atom (when WO 2005/ 026158 PCT/ EP2004/ 010348 6
(f) possi ble); or forms together with R4 and the N and

sbcg Pt gt Wit B By Crlfe | QuRallaR AR are attaches

£0 2NRAEHRAY hetemrogelicangsf moaé)blyefeSéHNR?Js CANRIRIY dr s@memR“ more
or f rggorﬂ ether wwth R3 and the N and C atons to
RiFTeE ANd*R4 are attached a 6 menbered

() REkeyoogeh;o formgoggthedeitaR? inditheMogrnC @Rms o which R® and R* are

%Bg{? %ﬂ} hﬂ’%gf?te?%c}yg@%%% @ﬁ%eragfz%{gdhoégr Jo 3 o Ey g : ogen;

(9) Rlishgtitogen;aratbgeheCoiaigt, or CFgydr ogen; Cl1_8- al kyl ,
ybstituted CL $alkyl, e.g. termnally substitut ed by
(h) %43%‘@%1’0@6!‘&)/0' oal kyl or a heterocyclic ring;

(i) &2 aav'kan_wR“ meﬁemhﬂﬁhkwdrog?én &<t kabkylGhd4hé kiHer is hydrogen; C1.g-

ﬂg\?r ox%ﬁeﬁeﬁ ?1]3%% e$h rrp%nra[l}b bﬁﬁtugedgtwa @gtgﬁ%%cloaa I%/l or a heterocyclic

rﬁl’fg@b@ﬁdll@hyl m@@cr;emdmyt, IOy salkaylCe galkyheygraxy Ci.galkamyC .salkyl; or a 5
g geﬁ sub- conbi nation (including in any
F'i‘? e OWC["E”?%e pref erred significances given

The %ﬁov&a% sigelicapeopiore pisTag Tesmogany FiREnEE g anigoibhaton or
sub-dvmhtgstion lhalludlggﬂn asy Edrolinatjonokitiothe pozferpedsignifiééhces given above), for

R, AZRRG R 1 g e 1 ey @Pees ety af B B aple ' °

() tr@) R7Ler§IT§3MW¢en FR&logea lsﬂthcnm,ochimd oRBroingo; Hy'dis agathoxyRR® i fluoro

t e?'}delgﬂ'g &V@rﬁg?% @nﬁ c@%rcﬁ_@f ﬁso@,ipro aXé’ hogerpydrc‘de'n) RRi thf?uoromethyl R®

t eisichloyalaaf BY Bmyéqugbn‘emhe)byomm hh@ RO bn@ Ry ree¢dubnhydrogen;

ph@ﬁ§ lxs(%g%ryg%plylg I %-qugo %ﬁféﬁ\kd&%@lp %g%‘nqﬁé&g e}%o{ -2-ylmethoxy,

R72-(RBx®pyriidinst-yipethaiy,B3-pyridyanetBexyl anphbop yarar optionally R®and R® are

Z_eﬂ;%%g{po%p.{g’p g,lohéb tﬁE' Ii)ﬁ'?éyﬁ -%Syﬁg%h?@/ or tetrahydrofuran-2-

hygimetyrgt hyl and R9 is hydrogen R7 is

A @gr@é‘f{ ﬂBX‘{)’é{%? hylla ’S"eraﬁg |°RP TP@V% JE hydrgxymethyl and R’ is hydrogen;
pmhwpmyrm agfl m-léeprbpylxplgbrame-ﬂ)w -fp{2praethokyetiiyl ypiperasin-1-yl, 4-

opt.i on a
BN Rbragir i g1 4 reb BB IFEfhanegetustly 1 and R are hyarogen;
dd))R"ssM:t atﬁadllkylsdﬂényl SCpetdipsulfaid is s.g. methipislisaryt;ajis methoxy, R is
an R7 IS
Clmggﬁswgﬂ}/é Islbé’ﬁ Mc8al koxy;
Cl(vﬁﬁélswx%ﬁlko% @MCG&@&II@W}/C& SsatkayyC1-CsalkoxyC+-Cgalkoxy is e.g.
hox hox 8:
> 3 B R ERAGRY POE A B 2 iRy eihepplgngny. R is methoxy or
hydrogen and R® is hydrogen;
(1) (a) R® and R® together form a residue of formula —C(Cl)=N-NH-, -CH=N-N(-(CHz)2-N(CHs),)-
or -CH=N-N(-CH,-CF3)- and optionally R’ is hydrogen;
(b) R® and R?® together form a residue of formula ~N=CH-CH=CH- and optionally R is
methoxy;



hydrogen and RO is hydrogen; (l1l1) (a) R8 and R9
together forma residue of formula -C(Cd)=N NH,

WO asARAIs ( CH2) 2- N(CH3) 2) - or - CH=EN- N( - CH2- CF3eT/BP2b04/010348
optionally R7 is hydrogen; (b) R8 and RO together form
a residue of formula -N=CH CH?CH and optionally R7 is
met hoxy; WD 2005/ 026158 PCT/ EP2004/ 010348 7 (c) R7 and
R8 or R8 and R9 preferably R8 and R9, formtogether

YRS IR MR BN B AGRE B bt
oulygletheatamrattaa’mde preferably wher ei n each oxygen

\?Sh n¢1 S d' hg;cw%e?g 0 §§185 %g;ngrel%lﬁégpgg%e d{toﬁ]lg 518537preferably
amtbreld each BRygemchte it dlgaitlh adjatentto shermfsrrﬂtlermg tdwlmnmeéand R® or
kR Ap e S RD PR R 67 R B Bl sattshfor ddesfoe offormuia —o-
qa@HprO-aviersin nviker gdrorBios 3, 4 or 5, e.g. R7 and R8

Ui BoB BB e ) Brbeh E¥iGFudam i days. wherein mis 3
GLlor453IekgzIR7 ahd RStdr Ritead R%logmlhéfyd)rm e repidueesfiomaid y OH

iBBéol &Ig) &1 4al kyl ; C. 18al koxy; substituted

m1ely. termi naIIy substituted by OH,
( Rfléaydmg@rn ydxy @t alkelc paistituted 0g,alRNR1ORt@rminally OH substituted

f

G BN cttong; supaiet S ien’ R el ssIEidty Bl G ralkoy ora
hBteneaybibe kre; m1%|?1&xa¥$ﬂ)2N(l§§’)Ri‘ueY—@12mF4;) bi abfedn@;ogether with R® and the
CPVoREE RHich R 1) PRGNS 405 CISaReToq o b ggpite! e.8: bridged by
—mHaGMH , CBHEOMNH-2- m-lwcfm nmﬂrauim hétHeNsHly of +—-N=N-Ngi-;

RSy PR By B R et a B ofhdmerharsd psterooyoiic ing
optiorfally adisktituted 6h alrng’.: ch m,tum;m (R74aind)-B8- NR"IR8"; NRi"FR@},, or forms
wlritgifce?g agdéh g Qed aa @_ﬁ‘&ere heter c?‘rvgly, are attached a
5mmw@ﬂmeteree@ytlrtsnw¢ 2.0 ISk d&\by emf-i GH#GIHJI—I—Cr;]HmHH\ﬁ-é- ~NH-N=CH-,

: 4 OR11; ith R8
‘Eﬁ%@'ﬁgaﬁg?‘oﬁ 03% r]@Fﬁé’nd R9 o;r eo;{?a\é\dhed a. zé\n
Ritsnieirexnh 64 gatlasy yNR B 'gor formsl gt RSyaned ié Clatsths to which R® and R®
ais SREREFLS M REPR TR 0BV RE. PR PLEN BB HeRPHEPH-NH-, NH-
NEDe]- | +Oidrit N3, —IR3-N-9N-SP2NRNOWRE-L . Preferably Z is

=CR2. R2 preferably is Cl.4al koxy. More particularly
Accoraiirey mforﬁmrefaseaambmmmt OIRKE Rik/lanﬂmd mmsesogNRt"Ré .Firéfersbly Z is

=CR, R YRR PO MEls pevtonny G s ool R MR GRfeand one of

the othersR8 HarmdloB@n, C@6pleCFi wel )y, alkyb Mire tigkéubstituant i ptdﬂaably H.

ahi t hey. a
At B R PR PR 1 13 roree g . BiEeraulh BapreReratge to whion
they dre ataolted3 a 5 or 6 membered heteroary! or heterocyclic residue comprising 1, 2 or 3
heteroatoms.

According to an alternative embodiment of the invention, R®is SO;NR'’R"", Z is =CR? and R'
and R? form together with the C atoms to which they are attached a 5 to 15 membered
heterocyclic residue comprising 1 to 5 O atoms. Preferably R' and R? form part of a 5 or 6 or 7
membered heterocyclic residue comprising 2 O atoms, e.g. R' and R? together form a residue of
formula —O-(CHaz),-O- wherein n is 2, 3,4 or 5, e.g. ~O-(CHjy)3-O-, =O-(CHy)2-O-, ~0-CH,-O-, or —
O-CF3-0- or —0O-{CF5),-0-. Each of R’, R®and R® has one of the significances as defined in IIl.



het eroatons. According to an alternative enbodi nent of

the invention, R3 is SO2NR1OR11, Z is =CR2 and Rl and
WOR2006024158 oget her with the C atons to whi ch t hBGT/EP®04/010348

attached a 5 to 15 nenbered heterocyclic residue

conprising | to 5 0 atons. Pr&-erably RlL and R2 form

part of a 5 or 6 or 7 nenbered heterocyclic residue

conprising 2 0 atons, e. g Rl and R2 together forma

Mor%sg'#ggﬁlgrlféne (Eﬁ%’gﬁz?gd Oﬂcgﬁsd%ro? 'tlﬂaé'et@ %s P hélogen COOH,

CF; & CR2lQ. T(be thlfdwﬂéﬂménﬁs pra’ﬂethﬁ R7, R8 and R9 has

one of the significances as defined in IIl. WO

2005/ 026158 PCT/ EP2004/ 010348 8 More particularly one
The obmBIYncR®f thednRhtiop MO ireinek forme opfn sditfo@n, ot readditios salts with
eg. 'é"l%n% o? 3123'9 anF% dI S ffcg: %(gﬁnpl%ﬁff(ﬁbggétm agfaiﬁ h%rlfbgplﬁnde acid, or salts
obtalnablenmhemrthaﬂ;agommwa ca’rbbxyegrotmrem omth| anbagsal, foregampleeligali salts such

t ' c acids,
as s Rt 7 Pbtiled Bl ics ShmbRBRERRST, G2
r n
The @rcesgnt n?ven?%]h %’Eo eo?g\;'é‘évﬁ ?aﬁ oge%égggt’hte ggd@ﬁgﬁ’ ”%* 5’8 s%rﬁﬁmlmd of formula 1,
comprigings such as sodium potassium or substituted or
unsubstituted ammoni um salts. The present invention
a) resciing prrcompdesd af formadadls for t he production of a
conpound of forrmula I, conprising a) reacting a
compound of formula Il H wherein R5, R6, R7, R8 and
RO are as, defined pbove, angk’Xis a | eaving group,
preferably hakogen|such as ghl ork brom de or
i odi de, or net'h fnyl; conpound of formula
Il NH3 R4 R ereip R , R4, and Z are as ()

defi ned above; F’gT %@npound of formula
'V WO 2005/ 026>f58 /| ER2004/ 010348 9 wherein R, R,
R3, R4, R5, R6 and Z are as defined above and Y is a

whetleineRR, R@ Rk aﬁpnd R efe asbéfinedrebug emdsista leaviog bmupdereferably

halo% ¥ cﬂ%s%ﬁlq}gg\ﬁ'gﬂgﬁr or'T58i8 o Wk ithranytt th @ conpound

or mil-a
with a compound of formula Il

R
1
R\ [
ya
N ()
R® R

wherein R°, R', R®, R%, and Z are as defined above; or

b) reacting a compound of formula IV

R’ R®
BN \NJ\Y V)
R® R ‘



wherein R7, R8 and RO are as defined above; and

recovering the resulting conpound of formula | in free
w@eoos2d168 m of a salt, and, where required, CPCI/EP10041010348

the conpound of fornula | obtained in free forminto

the desired salt form or viae versa. The process may

be perforned according to nmethods known in the art,

e.g. as described in the exanples hereinafter. When

RO Ls .0r .6 Lses - OR" rein one of RI10
whelziyRE ] BEHEPRE H i Geciettimioey Bolecir L B0 group. preferably
halofer sudreas( Ahloridleebnmiddr iodiﬂpmrsﬁhyﬂs@faoylect i ng group,

e.g. a conventional am no protecting group. Wen such
with@ qohgioand bhigrraulayp i s present, it is then renoved at

the end of the synthesis. The conpound of fornula Il

used as starting mat®ri al may be obtai ned by

converting a corresfQndiRly conpound of formula lIla H

wherein R5, R6, R and R9 are as defined above, (V)

and Xa is hyd og ~{ oza~compound of formula I, e.qg.

usi ng known ods, for %xarrpl e as descri bed |n

wher%?ﬁqaﬂplF? a}\d R ggggmdab%(, formula Ila used as

art’in eria B& OBt ai ned by reacting a

and ge%gg%rg“&gge If"eLsg éﬂé%b@ow\}& Mrmmgﬂn% ﬁﬁ? f(?ﬁl ofélasa d where

a conpoun
requited,i qoaderiipihe. compopod 67 P8 AES thaTﬁeEFhZ 0ed f@adswdhe ﬁeswed salt form,
Orviggeer%gnpound of formula IV used as starting nmateri al

€ obtained by reacting a conpound of forrmula III
r: I .
The aﬁcggg llnggg ggg&ﬁge\@aér%ogié&g@ﬁén@gdsqgng% lan Faey}.’ elg as described in the
exam;dawhergmgﬁ@uwrw Rfds pne@narwseNRi?l%F\elnqblhyat éeast one of R and R is

H, it isﬁgrgfe'r%?e tol X8 %%ng’é g{rmupar %elrl]r?:/ Fég Vyﬁrﬁﬁﬁsegla o@rﬁ%ctmg group,

e.d. pronvedtions anmmwemn@g@esc\f\ﬁhbe ducprna proteating gpdupsis present, it is then

thereto. The production of a
remo%S%gﬁ\% %\ﬁhongé%&%%l S -SO02NR1OR" nmay be perfornmed

The Eofipodbbitr RN TR ) R antifg il Frayetbotihedy copyering o
correspoliding yorpgoundmf fermylaallali azoni um salt. According to
the invention, a conpound of fornmula Illa R' wherein
R is -S02-N=CH N(CH3)2 and R' is OH, hal o-C, -C8al kyl;
C, - C8al koxy; CR®8al kenylr” oxy; C2_8al kynyl - oxy;
hal o- C, - @8- al koxy; hydrokyC, -{s8al koxy;
C, - C8al koxy
C8al koxyC, - ; aryl; arylC, - CSaI('IJ(‘Bxy;
car boxy; i 3 RC2-

wherein R°, R%, R, R® and R® are as defined above, and X®is hydroxy,
to a compound of formula Il, e.g. using known methods, for example as described in example 1.

The compound of formula Ila used as starting material may be obtained by reacting a compound

of formula Vi
RG
R5
I
~
X2 N Y

wherein R%, R®, X® and Y are as defined above, with a compound of formula V as defined above.



C8al kyl car bonyl, are novel and also formpart of the

i nvention. They are useful as internediates for the
w@e@doedison of conmpounds of formula 11. The foP¢DRPIVG4/010348

exanples illustrate the invention w thout any

limtation. The foll ow ng abbkgvi ati ons are enpl oyed:

DMF = di net hyl f or mam de, DMSO = di net hyl sul f oxi de; M5

= nol ecular ion (e.g. MtH +) determ ned by

The %gmol o Lrg?(f gf:fgynyg@a W ug%gs:ég iég ’gr%afé%%n&r a@%glgyﬁe%{:t?n% a compound
of folthuia HP29 Qé1isbbdte with afooaiidludd bf formula VII

6-[2-(3, 4, 5-Tri met hoxy- phenyl ani no) - pyri m di n-4-yl am n

0] - 2, 3-di hydro- benRo[ 1, 4] di oxi ne-5-sul fonic acid

amide NH 10 %3S~ I JO NH Oa A

(4- Chl or o- pyri muAr- 2nyl ) - (3, 4, 5-tri net hoxy- phenyl ) - W)

ine 3,4,5-Trinethoxylphenyl anine (10 g, 54.6 mmol)

and 2-net hyl sultan ymdin-4-ol (7.76 g, 54.6

mol ) are m xed and heated to 150C for 2 h whereupon
whetelreRTranxd BP erenad dedined Bboevarid/Y i leguing igsouptesoadiieed above, preferably a
chlorsc?é“ um hypochlorite solution. The remaining residue is

4 pended in acetonitrile (300 m). POCI3 (10.8 m,

o &34 RN P R, o T R v
knowreprotedures, procedpiestdescrilied imthe eampleas orgxocaiutaschnsidgous thereto.

et hyl acetate, washed with sat. sodi um bi carbonate and
The prddpetiorTdfe aongmning whagetn R® iss-SDINRIRY' tiay bediediomeed 6.t @a three

alterﬁée}ﬁﬁgr}é@tlﬁg{ &b .g}j% %'&?tjéngﬁiitr?&%é@%:ﬁ i‘(@:dyké%&iylﬁwqﬂf%,i, or (iif) by

l'oro-pyr

formmgta dianwtrosgt.phenyl ) - am ne. B:

6- Ami no- 2, 3-di hydr o- benzo[ 1, 4] di oxi ne-5-sul foni c acid
Accaadingd ¢o thedevention, st crogpived of toirmplatiHagen

2, 3-di hydr o- benzo[ 1, 4] di oxi n-6-ylam ne (5.0 g, 33.0

mmol) is added dropwi sest o-MPssol ution of

chl orsul fonyl isocya 3. 14 m, 36"3 nmol) in

nitroethane (75 m) & 35 to - 49C ™he cool | ng bath

is renoved and the m xtyire &'lowed to warmto OC,

wher e upon al um ni um chl,oride (5.27 g, 39.6 mol) is
added. Heating the mxture to 120C for 30 mn fornms a

cl ear. brown. i,0n, whigh i ooled tqg ro ]
wherBiriach 2 RF ARG L AT 0T TR Gr oIy G peoy: Casalienyi-
oxy; \@aglkyryl-viy; halod -OwdlkexyangkirkyeFogakkoRyg IC tdyalkoxyC,-Csalkoxy; Ci-
CgaIIPorx?/&-E‘-Igetll éx(?/CIr‘(::ggIE(l))l(y?grt'yF; %’rlengalkoxy; carboxy; Co-Ggalkoxycarbonyl; Co-
Cgalkylcarbonyl, are novel and also form part of the invention. They are useful as intermediates

for the production of compounds of formula 1.
The following examples illustrate the invention without any limitation.

The following abbreviations are employed:

DMF = dimethylformamide, DMSO = dimethylsulfoxide; MS = molecular ion (e.g. M+H™)
determined by electrospray mass spectroscopy; THF = tetrahydrofuran; TBME = tert-butyl
methyl ether.



2 g of the above precipitate are dissolved in 60 ni
50% H2SO4 to form a dark suspension, which is heated

W 200382d@s§ or 2 h. After 2 h the mxture is a CPEHEPIAS/K10348
solution. After cooling to room tenperature the clear
dark solution is poured on icei-The pHis brought to
13 with a cold 40% aqueous solution of NaOH The
aqueous layer is extracted several tines wth ethyl

Exadle TuRsvh ol inathedy-Bhemie BBk fiior ¢ 3-ghydro-

bendd]1,4]dioxine+5s @ifornic @Bkl amidendesi red to desired). The

m xture of isoners is separ ate chr omat ogr aphy on
silica gel using cycl ohexa acetate (50:50 v/v)
to yield 6-am no-2, 3-

di hydr o-benzo[ 1, 4] d| oxi ne-é:ii gcid amde as a
white solid. WO 2005/ 026158 ;12 P /EP2004/ 010348 C

6-[2-(3,4,5-Tri

met hoxy- phenyl am no)- i f n-4-yl ami no] - 2, 3- di hydr o-
benzo[ 1, 4] di oxi ne- 5- onb%\,@,m d am de

6- Ami no- 2, 3-di hydr o- @o[q 4] 8i oxi ne-5-sul fonic acid’
am de (87 ng, 0.38 mml) and (4-chl oro-

pyrimdin-2- yI) (3,4,5-trinmet hoxy-phenyl)-amne (112

w: 4Byl B Ry 9o 4 SRR B RRfpe (1, 2 The

3.4, ﬁﬁ‘ mnelﬂwexy-lshepwtanﬂmemﬂagf Sd pmatobcdind Chmethgtsolfmraphyriroidin-4-ol (7.76 g,
54. 62&{1@??@%‘1&%&'?% ?t:g]:d)];t((; ﬁ §(9’b fﬁroé K% réﬂp’%%ee ml)éfurgln%lggThe evolving
gas iplabagrbadrimsndiyny hi/paathi anitelsohlittom Tied rePnBridg heaiius-ib enspeindied in
acet@fgiheg@iga Sy P, A8 EmA 7 nidifha AR EThbioxdRE 32, 140 mmol)
are d8id2d @Bd theDnixbiré tsxlyegbdrbioyd0aGiuntil) the yeactivnl isrcompjdtent heahixture is
extra%ﬂazdg}/i&q_ &Lgla%é&efa%héé‘kﬁﬁ) 0LC &6 RSt dnd bMeNrhe 'o%anic layer
is driéd-wGhlsodiompsulfate afidevapyraled. 3 héreﬁidtmtih oryptaiized yron methapol to give

(4-ch orogqyen%a?n gX’Qs g‘édé Hlng%yéd%/f&%h@( hoxyS{JQSnyl Ls?nmgne

are €escC
B: 5%"2;'{'@:?%"&’3{%%@%59%ﬁ{ﬂ’@;"*enﬂ@%'e acid amide
Undez-afl dtpbspherd obmitrogert2 AxhydsubéranHd Jdieximes-gdamilebi0omn 380 mmol) is
addeéhoié%gé ?ﬂdé %&idw&ﬁﬂfgm i&cygf?étg@ b4 nfll,nt.anrm)l) fiffosthane (75
ml) at —55 to — 49°C. The cooling bath is removed and the mixture allowed to warm to 0°C,
where upon aluminium chloride (5.27 g, 39.6 mmol) is added. Heating the mixture to 120°C for
30 min forms a clear brown solution, which is cooled to room temperature and poured on ice.
After filtration, washing with ice water and diethylether the precipitate is coliected.
2 g of the above precipitate are dissolved in 60 ml 50% H,SO, to form a dark suspension, which
is heated to 130°C for 2 h. After 2 h the mixture is a clear dark solution. After cooling to room
temperature the clear dark solution is poured on ice. The pH is brought to 13 with a cold 40%
aqueous solution of NaOH. The aqueous layer is extracted several times with ethyl acetate,
washed with water and brine, dryed (Na,S0O,) and concentrated fo yield a brown solid, which is
a 10:1 mixture of isomers (undesired to desired). The mixture of isomers is separated by
chromatography on silica gel using cyclohexane/ethyl acetate (50:50 v/v) to yield 6-amino-2,3-
dihydro-benzo[1,4]dioxine-5-sulfonic acid amide as a white solid.



(12.3 m, 87.6 mmol) is added. The reaction m xture is
cooled to 0 C and pival oyl chloride (10.5 nl, 87.6
wornwbp2d1s8 THE i s added. After stirring for 1 hPEI/ERHEI/010348

ice water is added, the m xture extracted wth EtCQAc
and washed with brine, followed by drying (Na2SO4),
evaporation of volatiles, and crystallization
(CH2CI 2/ hexanes) which gives
N- benzo[ 1, 3] di oxol -5-yl -2, 2-di neth r.o a To

C: 6-[2- (§d|,5ﬁ'q[umtl%gxy—phenylanyuno) pyrlmldln-4-¥lamlﬁo] f 3-d|h)rlgro-

benzghbgaﬁmﬁ[n]e ?'i]sgl‘f&%(lelatﬁi Yintde 2- di met hyl - pr Opl onanmi de (1.8
y

dry THE 20 nm) nbut I|th|é1 ".stﬁ%h "
6-Amifio;2, a_-d@ymomenﬁebl AldexingB-sfpnis aplg g (B TVW Hi-36 mmANand (4-chloro-
pyrlmgnﬁln—:'z‘?/ﬁ (5‘3 5- ﬁllﬁ\e@ﬁoxﬁ/?’h%ﬁﬂ? amﬁ'fet(ﬁ 2 ﬁlfgl 0138 rh%f)l@ kreldisciled in dioxane

tion o10]0)

d
(1.3 y). T¥& mmfnltﬁ )5 heatedrtg 1g9‘}gefor { jon; jechoréa@ggafg lq—g\gr%ﬂe(djby repeated
chrorﬁgtéérg E@ 6r§ﬂﬁ lﬂs??@@ff%@eﬁt%o@&t rﬁl&td’ré %I(ﬁlﬁg 63[9-(3714 1B.trimethoxy-

0 an_excess of dieth ¥ et her
phenyamio

pyrmdmr%yl@mmc&@t%@l hygrofiengqlad %W'%%Sw&%“eac'%ff}ﬂde

hiyp precipitate (4.0 g) is dissolved in water
MS ( 4'57“%'?10[.ﬁ 'Al?ter the addition of NaQAc (5.6 g, 70

mmol ), hydroxyl am ne-O sul fonic acid (3.8 g, 35 rmol)

' rividin-4 ,wa -b ,3]ldioxole-4-
Exa'?%ﬂ%? @@Wﬁnﬁ Egz( PRS- plyg' At 25d for 1 e?zo Idioxole

precipitate col | ected 8yfenicapiskampide vvashed with water
and dried, yielding 2, 2- H

di net hyl - N- (4- sul f anoyl - H&Fﬂ“ﬁ\@j;t&sol -5-yl ) - propi on
/-hllaenz 1, @]/di oxol -5-yl)-pro

am de. A solution of
in 1,2 di nethoxyet han

2, 2-di net hyl - N- (4- sul fano
pi onam de (800 ng, 2.7
n‘g) is stirred at 90C for 5
the m xture extracted

(15 mM) and conc. HC

h. The pHis adjust ,

wi th Et CAc and vvashé)ﬁ/ th bH,ne, followed by drying

(Na2SO4), evaporatio vol atiles and crystallization
a: B A 200 A Ry Bl Panine,
(4-Crerpy(idijdin-Biyl)-(3,4- dlmethoxy—phenyl) amine is prepared as described for example 1
step R@:s(@g )9/4-9 %‘&?’Axﬂ!ﬂh@ﬂ%o e lﬂétgédqof“&} ¥ bafBibxReA&Bldmidkd

B: 2- g"h%xf% %Tgboxo Qﬁé{sdﬂ ,agl no) pyri m di n-4-yl am no] -

-4-sultonic acid amde is_prepared
Toa aduht&mffh,&abehzodloe(gla’irpmel (181%ep3 @M} IQQOanI Et;0 and 100 ml THF, NEt;

(12. 3%|C§%58rnﬂn8zfs'é6‘dga Prifes %étncﬁﬁriﬁtu?é E%B%Wo oPbasmy! awa%vl BRloride (10.5

benzo[ 1, 3] di oxo 4-sulfonic acid am d
ml, 8KB &) Jn THRAB. atide/HN}er stigring far 1 ivet-5°C, @eavgiprels gdded the mixture

extragt]e[i \Aﬁt&}ﬁéﬁ‘g g-ll]_{i fngoo dth Bﬂﬁ@%@(ﬂeﬂ% "R TEE,f eVaitimhtbn of

volatl(e‘b éd wﬁamyatlm(ﬂfia@whyke)ne@wmcﬁ gives iebenzell, HHiongi5-Vigh?-dimethyl-
dAs described for exanple 1, step A B:
PFOP'ef-‘?iPﬁ fio-i ndan-4-sul fonic acid am de

To a SelAtibmer-N-beiao| 1 3jsidxbehry k2, acimethylimepiprarpide kB @d 8 §smmol) in dry THF

o BP0 R st To B0 B0y A 400 045
(Argdd?.eAfEér afifrihg Gornteit et 5°&1 the solutlon is cooled down to - 60°C and SO, (1.8 g, 35

mmol) in dry ether (20 ml) is added. The mixture is slowly warmed to 0°C, stirred for 30 min, and

poured into an excess of diethyl ether. The precipitate is collected by filtration and washed with
ether. This precipitate (4.0 g) is dissolved in water (40 ml). After the addition of NaOAc (5.6 g, 70
mmol), hydroxylamine-O-sulfonic acid (3.8 g, 35 mmol) is added. The reaction mixture is stirred



C

5-12-(3,4,5-Trimet hoxy- phenyl am no) - pyri m di n-4-yl am n
wW@hreosnzass 4- sul foni c acid am de PCT/EP2004/010348

(4-Chloro-pyrimdin-2-yl)-(3,4,5-trinmethoxy-phenyl)-am

ine (240 ng, 0.81 mmol) and 5tfm no- indan-4-sul fonic

acid amde (190 ng, 0.89 nmmol) are suspended in

i sopropanol (15 m). Conc. HC (1 5 mM) is added. The

m xture is heated to reflux for I (Ihe re ct|
at Zﬁ]p){prUT B, the peasipitate ilectpd by diltratiaq. wg,qshg with wa 8 dﬁlpsl yielding 2,2-
t Q. achleve basi c
ool sl ARt e

4/ 010348 -14 | a
A soluten ChS v ety e “peniafbAidlosoc b8 HIRTGRRER Mo, 2.7
mmo@r]ﬂ 18 ARRIRKFdhan gl% h§8hd¥6nd. HcI Y M birdeRht 008 Yor 5 h. The pH is

acetate to

adjusted B} (@t Bixture mstra@e@wsh &9 andwpshsd with brine, Inllpwaghby drying
(Nag_gib@( gﬂ%ﬁgatlj)_n%lf' LEI9RES aRS b s@ili-Sfon Mp1L.CEROHWifich &fdiEE 5-amino-

benza[1( Sidiowelyi-sulfaningpidenide( 3, 4, 5-t ri met hoxy- phenyl am' no)
-pyrim din-4-yl am no] - benzenesul f onam de A:
C: 54[&(314@mthqzwml@rquml(\g)-nyemlqhnmeylﬁﬂmo]mﬁéﬁym?'ldrﬁme-4-sulfomc

scribed for exanple 1, step A B
acld?’ﬁ}imgno 6- di net hyl am no- benzenesul f onam de

5-[2-CheRymethexyhphraykantno)pyrmiding:yiamioohbrsizpl 1 diggeled-sulfonic acid amide
is pr%@@#é ﬁegcng@d [ %SiaH{p% ’Pfst}_elé @bg bglhb Qrdﬁro%g:ﬁ#amgﬂ 23 4-dimethoxy-
pherghenbedrng S@%mceoenmﬂ 3]dmoleff’esuﬁomcm0@ aider ed at 25C
e the organic phaseis
MS (féz'gqa%%'e and ‘{4& g\&m&eth Na2SO4. The solvent is
removed to give an orange oil which is dissolved in
: rgﬁém RRi&A-4-Plapins]-ihaa n-4-sulfonic
Exarsﬁg\g&'isgﬁqgﬁf??ﬁg{)&n% ﬁ nsu ?Jag lq‘llls rei}c]\che%]]I fi-4-sulfoni
acidamident is renoved and the resi due subjected to
chromat ogr aphy (Si 02, TBME/ cyclohexane 1:4 -> TBME).
The resulting solid is addéd p® Guv.se to a mixture
of NH4OH and et hanol (1: 1} and the m xture
stirred for 2 hat 25C. Wafefis agdewand the
resulting precipitate i fNH tereg of
2-Chl oro-6-nitro-benzd | fonami de i s isolated as a
colorless solid. A mxXtus 'e?f
2-chl oro-6-nitro- bens f‘dﬁ,_am de (500 ng, 2.10
mmol ), DMSO (3 m), diethy amne (10 M of 2 M
soI ution in THF), BudNHSO4 (34 ng, 0.1 mmmol) and KF
(58 ng, 1.0 mol is heated in an autoclave at 70C
A: (4-Qhlorepyrimigia-Zy){3:4.5-trignefhoxy-phenyl}-amine er and
2. The solvent is renoved and the
As déggniaggw%xéhbl'u %CA.

resi due subjecte o chromat ography (Si 02,
B: 5§%§%quﬁéﬁh%>emBﬁ.clac?d amid&ME) to give
met hyl am no- 6- ni tro- benzenesul f onam de as
5-Amdin- md[a@glssql;fgmp acidamifig isugrepayed as described for example 1 step B using indan-

5-yl a§1 |8é7fﬁ§fe|a?f )oﬁﬂ‘sgﬁ’fz);lé%d‘ %ﬁ%}[}p@]‘gﬁgpﬁ% gllafrﬁ?ﬁl%%g ﬁnrg)s( feterial.

C: 5-??-%@@9# r gﬁgtﬁoﬂ’g%)hbﬁ%lamﬁ ﬁ%-a I#Afn -@t‘ida% Jilsul?gni'csamd amide
2615 CT/ EP20 4/ 01034
(4-Chloro- pyrlmldln-2-yl) -(3,4,5-trimethoxy-phenyl)-amine (240 mg, O 81 mmol) and 5-amino-

indan-4-sulfonic acid amide (190 mg, 0.89 mmol) are suspended in isopropanol (15 ml). Conc.
HCI (1.5 ml) is added. The mixture is heated to reflux for 1 h. The reaction mixture is separated
between ethyl acetate (300 ml) and water (100 ml). NaHCOs is added to achieve basic pH. The



-15 filtration, the solvent evaporated and the residue
crystallized from TBME/ cycl ohexane to give 2-
wW@i0so2d@58li net hyl ami no- benzenesul f onam de as aPCT/EP2004/010348

colorless solid. C
2- (D et hyl -am no) - 6-[ 2- (3, 4, fr1rimet hoxy-phenyl am no)
-pyrimd! n-4-ylam no]- benzenesul f onam de 2- (D net hyl
-arn
ino)-6-[2-(3,4,5-trinmethoxy-phenyl am no)-pyrimdin-4-y

layers e feqarateen bhenerganic avanis ief YithNasgPe anG gVapasied nHe Pesidue is

crystbnzé:é(ﬁﬁﬁleﬁwyl asdiSiR t& gl 5U[§1(BQ ﬁtriﬁf&tl%)@ dhehliBHiHo): fyrlmldln -4-ylamino}-

?{ 4,°5-tr 1 met hox eny)-amne(exarrple
lndal?\)’r siffenio agifionids.- di met hyI am no- benzenesul f onani de. I\/S

€E6Bl 472 AiRHM-HL+ Exanpl e 5:
MS( ﬁl Ilg'zly -[ 2- (3, 4- di net hoxy- phenyl am no) - pyri m di n-

4 yl am no] - benzenesul fonam de A:
Exarﬁﬁl’eq1 |200meWyIJ&Tﬁh8)' @-[Zlf?M 63rifhetH B LprenIAh )’J|p§(r|ﬁﬁdllﬂﬁ‘4-ylammo]-
oro rimdin-2 3, 4- di mét hoxy- pheny am ne
benzegeﬁvléfwﬁi‘e'dyeas descri bed for example 1 step A using
3, 4- di met hoxy- phenyl am ne i nsead of
3, 4, 5-tri met hoxy- phenyl a 'Y»ﬁ/N
2-A yl oxy- 6-am no- benze%/évul f d
of 3-am no-phenol (60 g, B55 no & 2 N NaOH (11),
cooled to 10 C, pivalo Ml ori (68 m, 0.55 nol)
in toluene (200 M) ifs afided within 1 h. After
stirring for 15 h at gthe mxture is cooled to O

C and acidified to pH vg't\thgonc. HCl . Extraction
with Et OAc washing wth water, 10 % NaHCOB, water,

A T T o T e anes) "
As desavibsd fdr @Rampidrgsiepphienyl ) - 2, 2- di net hyl - pr opi onani de.

N- ( 3- Hydr oxy- phenyl ) - 2, 2-di et hyl - pr opi onam de (49 g,
B: z-anﬂﬁé-enmlnjethylamlnMenmmbﬁnmmwd) is treated with

orr RGBT Mo o R B B 1 7 i

nitrobbenzebe (BByEg.at202b@ol)t mmsmdmm d)sCHegCIp (250 ralih end NeOH (30%, 60 ml)

and f%g Sﬁ’rln F%ﬁ("t{q}ye;ﬁt%blﬁ?%? é{;‘» Aregiﬁﬁ%no“?gaﬁlg )ogé%qs SF?arated and

driedrvaith Naihﬁtmdéhe mmw/eﬁmads& gl%arﬁ’@?ﬂﬂ@@bﬂ@ﬂﬁ@ﬂj@ﬁ%owed m AcOH

(QO‘V?géH L2 2|,%ﬂs '?\Pt’%b'?cl tg{c%ugﬂ)}laﬁ 80I5g/orn a%ntlkcorpglete)conﬁ mn%lcin IFS) reached.

The sayEnd Basmdeed aid ’meges@@@sub]mbéd tol ahramatogitdihy FEI0,,AT: BME/cycIohexane

t:4 3 7Eh o gl OGP oad oSt be83 Hlue ol BT pbypthanol (11,

150 raf) iahd ttgmixture Stifedifoy 26t 4te5°¢ 4N@tenis) added andd ¢l rebolting predipitate is
Q0 The [,ow

terqilom e Nego Batur hanesa dlonani iro i B 8 ol Ransinalr ™ ¥

A mixtbe ¢f Q%hl@bt&ﬁﬂo4b&n2&3i_ebﬂﬂﬂwed1|dEy(5f)D Img, 2t1|00nmar)dDMSQ1(6dnl), diethyl

amin\é\n(% 61 m‘le 11? b so-mlon i rl'ﬁ%,%u&l@lt-lgm (34 mg, 0.1 mmol) and KF (58 mg, 1.0 mmol)

is heated in an autoclave at 70°C for 16 h. The mixture is diluted with water and extracted with

O\
de To a solution

CH,Cl,. The solvent is removed and the residue subjected to chromatography (SiOa,
TBME/cyclohéxane 1:9 — TBME) to give 2-dimethylamino-6-nitro-benzenesulfonamide as a
colorless solid.

A mixture of 2-dimethylamino-6-nitro-benzenesulfonamide (753 mg, 3.07 mmol), Pd (10 %) on
charcoal (100 mg) and methanol (25 ml) is hydrogenated at 25°C for 2 h. Pd is removed by



(84 g) is dissolved in water (440 m ). After the
addition of NaOAc (85.5 g, 1.04 nol) and cooling to
w@a 200802d198lr oxyl am ne-O-sul fonic acid (58.8 g, BCHEP2004/)10348
is added in portions within 20 mn, Kkeeping the
tenperature below 20 C. Stirrimng at 25 for 15 his
foll owed by extraction with EtQAc. The organic | ayer
is dried (Na2SO4) and evapor at ed. Chrorrat ography
(silica gel, hexanes/AcOEt, vari o Qr lg/
filtragionp thel sAkeRy pvarorated and Hipggridde evele 'éﬁ@z ﬁyéofwssae to give 2-
amlr%)G-dl Arhin8beRz&HRANKSHanAMSlas a colorless solid.
N- ( 3- hydr oxy- 2- sul fanoyl - phenyl ) - 2, 2- di net hyl - pr opi ona
C: lebﬁﬁ‘etﬁ i-amb@‘)iavyz-(gI4eﬁwﬁqeth@&yipabhﬁbmﬁ@pwmﬁwumwlamm1-
a sol u i on
benzengsylferamigde. N- [ 2- sul f anoyl - 3- (t et r ahydr o- pyr an- 2- yl ox
2- (DWetW‘-‘éﬁWudg m&qgucmﬁmaﬁoxy(&knﬁa@mo%y&nmh Yidiino]-

t hanol ) | ution esul foni ¢
benzemqsq#ﬁoyamwenﬁpwaﬁ@d aS(%Cme)d ip Exa'aa@dp%ﬁ? (5 By using % g‘PfO -pyrimidin-
2-yl) %5@ 5- tﬁmeﬁ{oxwp'héﬁylﬁgmfr@(eﬂarﬁplet1 hteSA) aRIE-amind-aRvatRylamino-
is partitioned between water and Et OAc.
be"ZRﬂP%ﬂfom%@ﬁ*Pngs with water, 10 % NaHCOB, and bri ne,
MS (gg@p@fggm urprof the dried (Na2804) or gani ¢ phase gave
N- ('3- hydr oxy- 2- sul f anoyl - phenyl ) - 2, 2-
di met hyl - propi onam de. A sol ution of
Exarwpfea‘s fzvﬂmﬁayy.a gﬁiek ﬁmn&@wwaamao;ipgﬁm%-@mmma
and N, N-di net hyl f or mam de
be""%ﬁr\?’é't' ade'éﬁm (9.7 mi, 72.6 mol) in DVF (65 nl) is
stirred at 60C for 1 h. Vol atHl es are evaporated at
reduced pressure. Chronat Ny 6% t he residue (21.8
g) dissolved in dichloro t Rane lica gel,
hexanes/ EtOAc = 1 : 1) giv N (29{[ 1@ di net hyl am no-
nmeth-(E)-yl i dene]-sul
i met hyl - propi onami de.
ethyl ami no-meth -( /
oyl } - 3- hydr oxy- phenyl ) - 2, 2% “#Hsret hyl - pr opi onani de (600
ng, 1.84 nmol) in DM is treated at 70 C with
allyl bromde (217 i/ 2.57 mml) and K2CO33 (380 ng)
for 45 min with stirring. After evaporation of the
A: (@thbﬁ?&b nhmnrze{jn)-rdsm-dumeﬂﬂw Orsne@@ncb.habmeen wat er and

he organi c ﬁ/er IS i ed Na2804d)
(4- C@q@p@fngp@a 2yyl)e(3dt} ﬁl@’net oxy—phenyl -amine is prepared as descrlbed for example 1

step Nl(éﬁTgaé hyirRetioxd -t ehydinieg fh}é{eamoﬂgﬂﬂ?—‘frhre(t@xysdhkaﬂﬁam]ne
sul fanoyl } - phenyl ) - 2, 2- di net hyl - pr opi onani de.

B: Zwm amino-benzenesulfonamld

To aispiifen Py BRI HETS! B0 By Tg) Ik BRI HHESeIgB T °C. pivloy
chloﬁdeo(’és 'mUcb ks hﬂ)l)% 'ﬂﬁuﬂéﬂe (fzé@ il i addék Je@h.ﬁiﬁ Qp&ft@f straRETorEh h at 25°C,

r oX. % is refluxed for 36 h.
the r@vglrﬁ)ns@ppl@ﬁ tef °¢1padgsidifiedito pHHeWIF%@Qf@uECi @‘H&Fﬂqfwl%’%@m

wastﬁ%%ﬁﬁﬁ/ate?m P?al—ﬁ%%%téroaﬂdl%nr%n%llgﬁvmﬁy dWey N=801)Cevaporation

er is d evapor at ed

of volzitesnandeystplizatios (Et%cl befanes: aiyes NréSchyrexy=phenyi)y2,2-dimethyi-

ed N-(3-allyloxy-2-sul famoyl - phenyl) WO
prop R 1 B pery Ebooods o10848 oy P o _
N-(3sHyzrasyrrbieny))-2 Pt bRoRIENaBifeA % @234 mel) in dichloromethane (11) is
treatéb (N?’ch @h—gbﬁloggbéng'(%hf | Ry mB? any b}}rlogmé’mcﬂ t'@iﬁ]e%%ulfonate (957 mg, 3.8

Treatment of this material wth ethanol
mmq)z eftan stiringcforc® days M@5°C 2thaisplvealris gangyedtandrtbe regidue crystalllzed from

cAHBBAPL 2SRRI SRBIP S5 200 ppprroinamice

} - 3-loydr oxy- phenyl ) - 2, 2-d
bolution of N-(2-{[1 -dim
’dene] sul fam-




propi onam de. C 2-Allyloxy-6-[2-(3,4-d i
nmet hoxy- phenyl am no) - pyri m di n-4-yl am no] -
wheozerastl f onam de A sol ution of PCT/EP2004/010348
6- Al | yl oxy- 2- am nophenyl - sul f onam de (38 ng, 0.166
nmol ) and 4-chl oro-2- (3, 4-
di met hoxy- phenyl am no) pyri m di ne (44.2 ng, 0.166 mmol)
in 2-propanol (5 mM) and I N HCl (333 I) is refluxed
for 105 mn. The reaction m xturg | S i oned
To a pelttipreef Zasrinatay{id-(igirahvaroypysany Bheny "PlgHdiRmide (57.7 g, 208
mmoI&"iW 8ty THF f&%D@rﬂ Ma%ﬁ%lmamsmntsm inatexdnes, 521 mmol) are added
recipitation Wwth ether/hexa |vesth

withitp5 0 Sy GRY % (890D M HEG e AR ROR O fEfrag, followed

by Ilqﬂdl\%’_%aﬁhﬁ %2%%6 953@9% %Rﬂﬁ@‘lsﬂﬁowl drin Sl }0 25|°5)8and poured into an

excesreofidiatyyl pﬁ@wwgmtﬁé)s mﬂepwid @wﬁltmat'w amg W@fh%’ ‘I’I“? PihGL 4R precipitate
(84 g§ htgﬁé)weﬁ‘?ﬁ‘%%?md rﬁ@@&ﬁ&%’bdﬂutuon of NaOAG (85.5 g, 1,04 mol) and cooling

pyrimd di met ho
to 15

a, byﬂr@xmﬁrwﬁqrﬁldfqmczacw 58(839 £.%2 meb) I‘?o&%jeﬁﬂ'é Héﬁ')?“%mtﬁ'a 20 min,
kee 8 R éiur%so 56 boeskifiQ a@@am 155 His folfRdbysirastion with
plg SR Ry btar o0 b2

am ne |
EtOA’& lhseltglannmm;eprmdemyi%@n) mad e@porated Chromatography (silica gel,

hexa g%ﬁ'%{}agt gaéJdﬁf ITSE hoxX 'H—Bﬂpf Le RO e@(ﬁraﬂgdr% pyran-2-y| oxy)-

onh 0 uorohe
phenmmro)puonamrmo(M3mqroxy-2fwf@nnxl+nﬁryaylhgIzrqlmm Vbrerpa@namlde (cf.

belo"z&ioc&eeadg?e ggte{;gﬁyd)rr# ar%jcg(gf and cooled to OC. KO-Bu is

portlo stirring for 4 h at 25C, ice
To a waltiton ofs2 %rdmmihylw-[%wlfamoubwétmwdzo -pyran+@rxiexyghenyl]-propionamide

I
(21 9\‘790 tﬁﬂtdblﬁﬂlﬁéﬂﬁgmaﬁgﬂgﬁg ﬁ%f)tdé %E@(%@%@e%ﬁorﬁ@gmﬁ’?‘ﬁhﬁ@ in methanol
(10 nelyisraidad iMthindfmintet 250. \Peﬁar sti@hg éorett fo gheagivent & reimoxed. The residue

s odbaeHSSHEHIFRERR B i A28 B iy naroos, ana e

evapEIGT 6|E5‘f21(h64%16d0%804)1<ﬁgamc phase gave N-(3-hydroxy-2-sulfamoyi- phenyI) -2,2-
. i f1 uor onet hoxy-phenylanmine (1.0 g, 4.5
dime Pf)OPIOQa"aI solved in AcOH (1 nl) and added to conc.
A soltiidn ¢fIN-(Fvhydroxihe-suifanayl-e hesyl e2 Bdedethy - piamaimibie ICR2 g, 55.9 mmol)

e AP o S 87 T P OR et
for 1 hsveldties aat evapbiGtddataed vl pséssares Chaailograpby of the residue (21.8 g)

M O IR T P A e w——

methdEYlglildentheulfaimolyl}+3ehyeixdXyepitengl }-2| 2- dImEtI(SNAproarudlaan] ed

I d by.d

n sola P By b gHE DAt oA B coyrrmpn 22
dimethyl- pr@pﬁ:hamider (60@m(g3 1,84 )mmanl) iredklEd4 nd) i teatedtat @A °Gfwith allyl bromide

conc. t I f 2 th .
@17 G D RO KCPe FiFpuTOMA S it P Plio 2yt Siamapetian of the
solveht, @?&res%%@ﬁaﬁﬂlédédb{jehﬁ@n Watepghd BEXGEO he oﬁgwhldlhjaer is dried
(Nagé@\é%gtqvég@g%%%%%m -(3- glﬁy?c»rrgi)zoﬁ{ %ﬁr@thﬁammo tﬁ?IE) ylidene]-
sulfamoyl}-phenyl)-2,2-dimethyl-propionamide.
A solution of N-{3-allyloxy-2-{[1-dimethylamino-meth-(E)-ylidene]-sulfamoyl}-phenyl)-2,2-

dimethyl-propionamide (387 mg, 1.05 mmol) in ethanol (12 ml) and 12 drops of conc HCI (aprox.
0.2 ml) is refluxed for 36 h. After evaporation of the solvent, the residue is partitioned between
ammonia (pH 10 to 11) and EtOAc. The organic layer is dried (Na,SO,) and evaporated.
Chromatograpﬁy (silica gel, EtOAc/hexanes = 2 : 1) afforded N-(3-allyloxy-2-sulfamoyl-phenyl)-



gave 2-nitro-6-trifluoromethoxy-benzenesul fonam de. A
m xt ure of
WQ@2005026a56-tri f | uor omet hoxy- benzenesul f onanm deP¢BOP2004y010348
1.0 mol), Pd (10 %9 on charcoal (60 ng), nethano
(20 M) and water (1 m) is Iydrogenated at 25C for 3
h. Pd is renoved by filtration, the solvent is
evaporated and the residue crystallized from
Iether/hexane 0 give ,
2,2y RSOBO R D P S R DRyl Fghifeaoytghenyi)-2.2-cimethy-
propt%n%rﬁrof@?ﬂ%a%&?ﬁiﬂ ﬂxs/mgtmay\h/mmar)ol K30 mn)l alidreofie yH@in@2mal} for 30 h at
rifl uorome enzenes
rflupiepmeraiiie SYOROTIA 7o FHOAIER 6 SR PR SHlme PagRA G 2-dmethyt-
prop@naridel uor onet hoxy- benzenesul fon- anmide is prepared as
described in exanple 1 step C by using
C: 2Aﬂglﬂx9rm{zow;4-m riéthoXy-phenyidmino)diyrmhidineg-yidraimpl-) - anmi ne
nd 2-antno 6-trifluoromethoxy-benzenesul f onam de. M5
be"ﬂ?E@fﬂﬁ°qﬁﬂ§ PMtH) +. Exanpl e 7:
A sol@h&r?oﬂ@ﬁ\(ﬂﬁow BaNopRbhsartramidet3sahhyd. 1 garmmol jamdredhl pro-2-(3,4-

cimelioxy ghagpiaaInG ENSBAne 428 188 EYRZPraRs Gmlend 1 N HO

(333 Qﬁgréﬁbkélf for PY% . dihe rdadtion Miktade id partiibhydibstwbem aehibnfa (pH 10 —
Xxi ne-5-sul fonic acid am de

ard FHOM. e praanic éaviey s)drigd &%94%93 B%%'z‘@??@ntraf§§o‘°r?ﬁ20ﬁ%'°" with
ethe&l*?eg(aﬁ& theé@te'H&lr@d 2—All§l@?6@€ﬁ4%ﬁn&ho>@%ﬁfé¥wéﬂnuio)lﬁy)lmldln-4-
s ad and the solution is heated
ylamtn@] QQIGGF@W”OB&'W'deAfter cooling to roomtenperature,
MS ggt 4W]§qj5gtq MRgnd ethyl acetate are added, the
| ayers are separated and the agueous phase is
extract ed several tinmes wth ethyl acetate. The
lgieq2 infetRBRARBRedyl8m inVidir24-91d i o]-6.tHiRGoromethoxy-
Exagggfrem gsgﬁlgagnd th’g&agollt%nt Y\szlifrs‘grrt)ved J\?\D 20015/ 026158 Y
PCT/ EP2004/ 010348 - 19 benzegegdfongmide chr omat ogr aphy
(et hyl acet at e) the pure produmt |s obt ained as white

crystalls, 487.
N*3*- ( 2- I\/Ethoxy ethyl) 4- ene -I 3-di am ne,
used as building block in reara.'tlon of the

conmpound of Exanple 7 e obt ained as follows: 42
K3P0O4 (2.13 g, 10 mV), br gyro- 4- et hyl ani l'i ne (930
ng, 5 My, Cul (50 ng, .'/mvp and
N, N- D et hyl - 2- hydroxly bn@nt\ldze are m xed and put into
an aut okl ave whi ch hag~been purged wth argon.
2- Met hoxyet hyl am ne £% 75 g, 50 MM is added and the
autoclave is heated to 90C for 3 d. After cooling to
A: (4rCldora-ppmyidindg-y)- (?r,lé@"psmqmphenvn@mlpg 5 mM) and
(OB Gt PR AAPE B plepr RS it for oxample
step Auuﬂm Sf-dimetbexyypheaylemineinstereé ot 34wty nhroylphise s
are washed with brine, dried over Na2SO4, and the
B: 2-minerBetrifiioremsthexyihenzaresyifonamide chr omat ogr aphy

To a SBEHENEF F-trRt BN ATEY Htforandr (4101 204hifiol) in DMSO (60 ml),
trimethylhydrazinium iodide (4.4 g, 22 mmol) is added and cooled to 0°C. KO#-Bu is added in

portions. After stirring for 4 h at 25°C, ice water is added, pH is adjusted to 2 — 3 with HCI
solution, the mixture extracted with EtOAc and washed with brine, followed by drying (Na>SO.)
and evaporation of the solvent. Chromatography (silica gel, CH.Cly/hexane = 1 : 1) gave 2-nitro-

6-trifluoromethoxy-phenylamine.



product is obtained as a brown oil, Mk = 181.

Mononet hyl at ed aniline building bl ocks, useful in the
w@shsdass of further conmpounds of the inventPONEP2U84010348

be prepared as foll ows:

2, N-Di net hyl - benzene-1, 3-di amge NaH (720 ng, 16.5 n\)

is added to a solution of 2-nethyl-3-nitroaniline

(2.28 g, 15 mv) in THE (10 nlL). After stirring at

oGRS e L WA R R0 s e

to ccin@niﬂéf @DWIE TRE@hiRiued s coblRP 10T thlMlaN@Q dissbl@edIrewater (1 ml) is
ed, the |ayers are separated _and the a%ueous | aye

addads ﬂ”@)@tth%\%@'é@fb'éﬁérrfﬁqi for RN i fighefgn. theselbligrds affigd ot - 5°C to a
emu%ﬂfﬁtﬂf AEBHL 4@ %%49;?%1%8 %\/Itﬁrﬁ)z%ﬁmlé"hbb n*it! '1@mﬁ"5l'}) in water (0.3 ml).

rred over sol vent 1s renoved

Aftercafigingtfer  Bewelaeisi gy e FHUIS,XRFISH M DEEARyAnG washed with brine,
fouo&fsé( Q)GS N%Zafrcﬁg%gbgpcrfaﬁorﬁaf tﬁ&s&@érﬁ fﬂwé 1R8idlB ik in

s ye W crysta .. Under _an arg n
acetmlhiﬂﬁs(@h“éﬂﬁ and pdded tpsr %ﬂlmtgvnaﬁév@ a%(a@ §@oﬁfi@fosti"rmg for Zh, the

acet@ﬁ {??{: g relfné\%d’%r)d ) thE %s%l.(égéd%bed wid @@)A@n\ﬁaﬁ{é@' WitH brine, dried (Na,SO,)

are a and the
and ﬁess@tveohs@wamﬁaf@dngh@mat@@aphw(éalw%g@ ﬁHaCt?lz F%@HxClz/MeOH 95: 5)

gave fﬂﬂ%rqaﬁ'lﬁp&oHéf -behrddRlksantidy ough Celite and

renova vent In vacuo, the residue is
A migiugasofi arentrmaetnﬂwmﬁttwéﬁbynze@@éwmnemldﬁh@OD g P mpwl), Pd (10 %) on

charé@?@ﬁzﬂgg nfég i 034g20qﬂg%ﬂﬁ§va\t’¥9 (PHR5 Pggrbgénated at 25°C for 3 h. Pd is

ase Is extracted several tines
remaniet by dittrajipn, dbe selvent Isméap@mf@qi Aeditherrgsidie ciypiallised few

dleth%ﬂ?a?frﬂrgé ? (fttB #Rfel i‘Sme)r & %%&Nﬁémﬂ@%‘é%ne@ﬂﬁoﬁéﬂﬁdém vent

vacuo. 2, N-Di nethyl-benzene-1, 3- diam ne

c: 24P *?%v%e"?‘éf‘ﬁ“‘32*&%@4"28@'%9%%%%@%“2“??ﬁe“"‘a‘s"&‘y

benzepepuléenamideabl e 1, may be prepared by fol | owi ng one
22 gj 4- drﬂ@th@%?ﬁer@fﬁﬁ%’&ﬁﬁmaHM Eﬁ&hﬂ%@ﬁﬁlu%Ri?ﬁétﬁé)&yaéé?lzenesulfon-

ting erra
amidegsprepgredmEs q;aspplpq( dOR@KamplerHi3step Rdoyusingr4-chloro-pyrimidin-2-yl)-(3,4-

dlme%b&ﬁg}nr@@r]ikﬁ é?ﬁa 24%&?%3%%#’0&1'}%%&@?%eﬁzeqe(szl_forrrmgmﬁcglele )

MS (EQIHAEEBLEHI540. 3 pi perazin-1-yl)
12-H O ( CH2) 2- nor phol i no- H H H529. 2527. 3
Examplegf: ReMgthpxy-ethylaming}-4- -methyl-phenylamino]-pyrimidin-4-ylamino}-

2,3-dihydro-benzo[1 ,4]dioxine-5-sulfonic acid amide
H
Ny N
S @\
=N
/@ /NH \I\ 7~
e

0]

6-(2-Chloro-pyrimidin-4-ylamino)-2,3-dihydro-benzo[1,4]dioxine-5-sulfonic acid amide (151 mg,
0.44 mM) and N*3*—(2-Methoxy-ethyl)-4—methy|-benzene-1,3-diamine (72 mg, 0.40 mM) are
suspended in dioxane (1.1 ml). 1 N HCI (1.1 ml) is added and the solution is heated to 90°C for
6 h. After cooling to room temperature, sat. NaHCOs-solution and ethyl acetate are added, the
layers ére separated and the aqueous phase is extracted several times with ethyl acetate. The
combined organic phases are washed with brine, dried over Na,SOy,, and the solvent is removed



14- H4- et hyl - pi perazi n-1-yl - H H H498
15- Br- O ( CH2) 2- OCH3- OCH3- H- H582/ 584
WA 20002608 CH2) 2- pi peri di no- H H H605/ 607 PCT/EP2004/010348
17-H OCH3- N(CH3) 2- H H473. 1471. 2472. 5
18- F- OCH3- OCH3- OCH3- H508 19- H-1@--CH2- (t et r ahydr o-
- H H H500. 2498. 2499. 5 furan-2-yi)
20- H N( CH2CH3) 2- OCH3- H- H 21- H O CH2- ( 5- et hyl -

in vigbgﬁﬁé&péﬁ%_ég%tﬁgé%fg) 'tl’?’e' }SLr)e product is obtained as white crystalls,

MHY34873- O- ( CH2) 2- pi peri di no- H H H539 WO 2005/ 026158 - 21
PCT/ EP2004/ 010348 24- H OCH3- H H HA30. 4428. 4429. 5
-C(0) -0  25-H OCH3CH(CH3)- - H H516. 1514. 2515. 6 CH3
N*3262-Méthey-eilyl) pi-pethalzbenzeng! 1, deBrnd, H5@8ad baifiir®y block in the preparation

of tril st p%lé%%ﬁé&a@ed as follows:

29- Hpi peri di no- OCH3- H- H513% .2
30- H OCH3- OCH3- H HA60. 2458, g@\H- H H H H400. 1398. 1
32- H OCH3- NH- CH3- H- HA59. 1457, Jl458. 5
33- Hior phol i no- OCH3- H H515. 1513 2 34- H- O CH2- C(O) - O

-H H H516. 1514. 2515. 6 CH CH3 -
KsPOy (2.13 g, 10 mM), 3-bromo-4-methylaniline (930 mg, 5 mM), Cul (50 mg, 0.25 mM), and

N,N-Diethyl-2-hydroxy-benzamide are mixed and put into an autoklave which has been purged
with argon. 2-Methoxyethylamine (3.75 g, 50 mM) is added and the autoclave is heated to 90°C
for 3 d. After cooling to room temperature, H,O (50 ml), NH,OH (2.5 ml) and ethyl acetate (50
ml) are added and the layers are separated. The aqueous phase is extracted several times with
ethyl acetate. The combined organic phases are washed with brine, dried over Na,SO,, and the
solvent is removed in vacuo. After chromatography (hexane / ethyl acetate = 4:2) the pure

product is obtained as a brown oil, MH* = 181.

Monomethylated aniline building blocks, useful in the synthesis of further compounds of the

X0

AN

invention, may be prepared as follows:
2,N-Dimethyl-benzene-1,3-diamine

NaH (720 mg, 16.5 mM) is added to a solution of 2-methyl-3-nitroaniline (2.28 g, 15 mM) in THF
(10 mL). After stirring at room temperature for 50 min, methyl iodide (4.86 g, 33 mM) is added
and the reaction mixture stirred at room temperature overnight. H,O and ethyl acetate are
added, the layers are separated and the aqueous layer is extracted several times with ethyi
acetate. The combined organic phases are washed with brine and dried over Na,SO,. The
solvent is removed in vacuo and the residue is purified by chromatography (cyclohexane /
CH:Cl, = 4:3) to afford the methylated product as yellow crystalls, MH* = 167.

Under an argon atmosphere the crystalls above are dissolved in ethanol (15 ml), Pd/C (85 mg,
10 %) and sodium borohydride (387 mg, 10.2 mM) are added and the reaction mixture is stirred
for 3.5 h at room temperature. After filtration through Celite and removal of the solvent in vacuo,

the residue is dissolved in H,O and ethyl acetate. The layers are separated and the aqueous



35-H O CH2- (tetrahydro- -H H H514.1512. 2513. 6
pyran-2-yl) 36-H OCH3-F- H H448. 1446. 2447. 5

W@ Z0051025168CH2) 2- OCH3- OCH3- H- H504. 1502. 2 PCT/EP2004/010348
38- H O ( CH2) 2- nor phol i no- OCH3- H H559. 1557. 2
39-H O (CH2) 2- (4- et hyl - - OCH®r H H572. 1570. 2 pi
perazin-1-yl 40-H H CH=N- N(CH3) - - H452
41- H O CH2-t hi azol -4-yi -H H H513. 1511. 1512. 6

phas;' ﬁ% %F%%zsétt?%_l{t@%% at:hgﬂﬁq'eg%%x Aé; ?1_(5 z'ﬂégé’%fgf phgses are washed

with Brine-HdNECHB2NEISIER - dhd=GvSsolvent is removed in vacuo. 2,N-Dimethyl-benzene-1,3-
_ 45-H - SCH3- H- HA76, 1474. . 1475. 6
d'amﬁ'é-'%lﬁ’&atﬂéfi@-s ' C-"F%g’"‘il*ot 14364117- H H OCH3( CH2) 2- - F576
OCH3 48- H CHB- b HALA. 1 49- H-H-CH3- H- HA14. 1
The W%‘@%@%F'ﬁ)ﬁ H444.0 51-H HH C(O - -H442.0 CH3
52- F- N( CH3) 2- OCH3- H H491 53- F- H CH=EN- N( CHR) - - HA&8

54- H- OCH3- OCH3- H- 562 55H NHCH3HHH429 6

56H- CH3- NHcreHm4a1;§A/%+ H = f R
R”; o N \NJ\N R?
Ry{ H H

SO,NH,

wherein R, R, R®, R® and R" are as defined in Table 1, may be prepared by following one of

the above procedures but using the appropriate starting materials.

TABLE 1
Ex. |R° R’ R® R’ R™ | MSData
*ES+ | *ES- *El
-H -N(CHa). -OCH; -H -H 473.2 471.3
-H -0-(CHy).-piperidino -H -H -H 527.2 525.2

10 -H -H -CH=N-NH- -H 440.1 438.2

11 -H -0-(CHg),-(4-methyl- -H -H -H 542.2 540.3
piperazin-1-yl)

12 -H -0O~(CHz)o-morpholino -H -H -H 529.2 527.3

13 -Br -H -CH=N-N(CHs)- -H 532/534

14 -H 4-methyl-piperazin-1-yl | -H -H -H 498

15 -Br ~0-(CHa)2-OCHjs -OCHs -H -H 582/584

16 -Br -0-(CHz).-piperidino -H -H -H 605/607

17 -H -OCH; -N(CHs), | -H -H 473.1 471.2 4725

18 -F -OCH; -OCH; -OCH; | -H 508

19 -H -O-CH,-(tetrahydro- -H -H -H 500.2 498.2 499.5
furan-2-yi)

20 -H -N{CH,CHs)o -OCHj -H -H

21 -H -O-CHq-(5-methyl- -H -H -H 511.1 509.2 510.5
isoxazol-3-yl)

22 -CHs -OCHjs -OCHjs -OCH; | -H 502

23 -CHjs -O-(CHy),-piperidino -H -H | -H 539




WD 2005/ 026158 -22 PCT/ EP2004/ 010348
57- H NH ( CH2) 2- OCH3- CH3HH487 55H- NHCH3- CH2- CH3HH

WG A5 MIFBFHH 50H NHCH3Cl HH 5- 1- H- NHCH3Br HH
62H CF3NH2HH 53H- CF3- NHCH3HH 54H COOH- NH2HH
55H NHCH2CH3- CH3HH 66H- NHCH2(242.CH3- CH3HH

57H NHCH2CH2CH2OCH3- CH3HH 58H CH3- NH HH CH2CH3

PCT/EP2004/010348

69H CH3- NH- CH2 HH CH2CH3 The conpounds of fornula X2

———MM e et Ben 89 ant—Rif—areTag deti et hebte 2235 77505
may be prepared by follow ng one of the above ' '
25 pridcedur-@€Haut usi ng t he-G@PphPopriat e [start| ¥§-1 514.2 | 515.6
materigls. TABLE 2 Ex. RREIRMUNS Data *ES+HES-*El |70-N
CH3 2- QCH3- H- F495 71- H- (PHR. OCHB. F482
26 1oHH odrhamedhyeirsiesn-T s b |743- N aHE 2- IBRE. 1 14882
27 ({4HH CH=ONHECH3) - - H440 7b- H OERR-O ( CH2H2- | 480.1 479.5
28 -H -OCHj; -N=(CH)3- -H 481 480.5
29 -H piperidino -OCHs -H -H 513.2 511.2
30 -H ~OCH; -OCH;s -H -H 460.2 458.2
31 -H -H -H -H -H 400.1 398.1
32 -H -OCH; -NH-CH3 | -H -H 459.1 457 1 458.5
33 -H morpholino -OCHs; -H -H 515.1 513.2
34 -H -0-CH,-C(0)-0- -H -H -H 516.1 514.2 515.6
CH(CHs)-CHs
35 -H -0O-CHy-(tetrahydro- -H -H -H 5141 512.2 513.6
pyran-2-yl)
36 -H -OCH; -F -H -H 4481 446.2 447.5
37 -H -0-(CH3)>-OCHj3 -OCHg -H -H 504.1 502.2
38 -H -0O-(CHy),-morpholino -OCHs -H -H 559.1 557.2
39 |-H -0-(CHyp)z-(4-methyi- ‘OCH; |-H H 572.1 570.2
piperazin-1-yl)
40 | -H -H -CH=N-N(CHz)- | -H 452
41 -H -0O-CHa-thiazol-4-yl -H -H -H 513.1 511.1 512.6
42 -H -O-CHy-(tetrahydro- -CH; -H -H 5141 512.1 513.6
furan-2-yl)
43 -H -0-(CHz),-cyclohexyl -H -H -H 526.1 524.2
44 | -H N(CHa)2 ‘OCH; |-H F 545
45 -H -OCHj; -SCH; -H -H 476.1 4741 475.6
46 -H -H -OCHj; -OCH; | -F 532
47 -H -H ~OCHjz -O- -F 576
(CHy)2-
OCH;
48 -H -CH; -H -H -H 4141
49 -H -H -CH; -H -H 4141
50 -H -0-CH2CHj3 -H -H -H 444 .0
51 | -H H -H -C(0)- | -H 442.0
CHs
52 -F -N(CHs)2 -OCH; | -H -H 491
53 -F -H -CH=N-N(CHjy)- -H 458
84 -H -OCH; -OCH; | -H -F 562
56 H -NHCH;,3 H H H 429
56 H ~CHs -NHCH; | H H 443




- H490 OCH3 76- OCH3- OCH3- OCH3- F512 WD 2005/ 026158

PCT/ EP2004/ 010348 -23 The conpounds of fornula X3
wob@seasR7, R8 and RO are as defined in Tabl ePGI/EPZY4/010348

be prepared by follow ng foll ow ng one of the above

procedures but using the apprgpriate starting

materials. TABLE 3 Ex. RRBROMS Data *ES+*ES- *El

77- OCH3- OCH3- H442. 2440. 3 78- H CH=N- NH 422. 2420. 2 79- O

Cl 2- A-m‘:;{hw §| erazi n_a vl - H HE24 25929 2 80 O CHPR
:Z-le erli4i5H e PBYD. 3507. 3 . | L

57
58 1+O(C,H8)12H§mrphol I no- I—I-OHBIII-IMS-DQ 3|H
NI O
Q |\|\u k.) IHJJ L'-i-.)o
e 8%‘ J—Igﬁg i peri di no- - 153! o537 1
60 g4l O(C}-lszHmar phoI i no- OCH§J H541 2539.1
a1 E“q':fuu,l—_qqp{éH;‘:Jub A86pe484 . A cagpound of
flormul g3 X4 (Exanple RR\ N-pi—CH3_SORNHR2 | I H H-OCH3
82 OBz mayChe prepared by| f dMfowilfh t he Procedur e of
63 ExAnpl € -QF;)ut usi ng the apHCHpriiHat e sSthartijng
vntort dl e . Thaoa-—ocomeo-a ~f £ 4 1 AV (B WY m W Vo Va Vol =il aVaV. N ala
T c | ||c \,uupuuuu U Ol IH,II <} /\q_l VO 20097 UL&J.DO
5 T8N TR0k scono NH:
85 H -NHCH,CH; -CHs H H
86 H -NHCH>CH,CHs; -CHs H H
8+ H -NHCH,CH,CH;OCHj3 -CHs H H
88 H -CHs -NH- H H
CH,CH3
89 H -CHj3 -NH-CH; | H H
CH-CH;4
The compounds of formula Xz
R?
8
1,
N \NJ\H R®

H
SO,NH,

wherein R’, R?, R® and R™ are as defined in Table 2, may be prepared by following one of the

above procedures but using the appropriate starting materials.

TABLE 2
Ex. [R’ R® R’ R™ MS Data
*ES+ | *ES- | *El
70 -N(CHas).» ~OCH3 -H -F 495
71 | -H -OCH; -OCHs F 482
72 -H ~-OCH3 -O-(CHy)2- -F 526
OCH;
73 -N(CHz). -OCH3; -H -H 459
74 | -H -CH=N-N(CH;)- H 440
75 | -H -OCHs, -O-(CHz),- |-H 490
OCH;
76 ~OCHg3 -OCHz3 ~-OCH3 -F 512




PCT/ EP2004/ 010348 wherein R7, R8, RO and Rl5a-e are as
defined in Table 4, may be prepared by foll ow ng one
wo@Rooshss1sebove procedures but using the appr opPCHEPR2004/010348
starting materials. TABLE 4 Ex. RRRR aRl bbR cRR eM5
Dat a *ES+*ES- 87- H CH=N- N( CH3)3 - H- H- H- H- H452450
88-N(CH3) 2- OCH3-H- H H H H H471469
89 OCHa- OCH3- H H H C - H H490
-I—l-CI—I=I\I-N(CI—|3)--I—|-I—I—CI H H4A84
The epropguods phlotmis e H- H- CI - H H505/ 503
92- OCH3- OCH3- H F- F- F- H- H512

93-0CH3- OG- 1 I+ F- F- F512510
94-N(C) 2- QTS P poRaros23

95- H CHEN- F’fF 55

96- OCH3- L i 76 Z

97- H CHEN- -

98- N( CH3) 2- OCHS }E%H-HF H-H489'187 The conpounds of
formul a X6 wher e R and RO are as defined in
Table 5, may be prepared by foll owi ng one of the
above procedures but using the appropriate starting
wheratatRY, Rilasid RAGre @6 slehasilinsrabRs3, A} Be Prepared by following following one of

the ag e/c%%g iz O%%ﬁmﬁﬁ%?%@p%@tarﬁ‘% 'cf_rénaf'.:sl

100- O (CH2) 2- nor phol i no- H H543. 1541. 2
101- N( CH3) 2- OCH3- H487. 1485.
102- O ( CH?) 2- pi peri di no- o HEPLE R 50, 2

Ex. 18- 0 (CH2) 2- (4-net hyl - | R®H H55@R2554| WIS Data
pi perazin-1-yl)
*ES+ | *ES- *El

77 -OCHjs -OCHs; -H 442.2 | 440.3
78 -H ~CH=N-NH- 422.2 | 420.2
79 -0-(CHy)o~(4-methyl-piperazin-1-yl) | -H -H 524.2 522.3
80 -O-(CHy)o-piperidino -H -H 509.3 |507.3
81 -O-(CHg)z-morpholino -H -H 511.2 | 509.3
82 -N(CHs)2 -OCH; -H 455.2 | 453.3
83 -O-(CHjz).-piperidino -OCH, -H 539.2 537.3
84 -O-(CHy)z-morpholino -OCH; -H 541.2 539.2
85 ~O-(CHz)s-OCH,; -OCHs -H 486.2 | 484.2

A compound of formula X, (Example 86)
CH

< : N /E\ -
; "N /k OCH,
H,  so, NH

may be prepared by following the procedure of Example 4 but using the appropriate starting

materials.

The compoun.ds of formula Xs



Exanpl e 104:
2-[2-(4- Met hyl - 3- net hyl am no- phenyl am no) - pyri m di ne-4

WO gloaneasy - 6- ( 2, 2, 2- PCT/EP2004/010348

trifluoro-ethoxy)-benzenesul fonam de CH, CF, a)
N3- benzyl - N - (4-chl oro- pyri ri2di-n- 2-yl ) - 4, N3-di net hyl - b
enzene- 1, 3-di am ne
N-benzyl - N, 2-di net hyl -5-nitro-aniline: K2CO3 (270 ny)
is added to a solution of N, 2-dinmethyl-5- o7
nitro-aniline (214.5 ng, 1.29 mmol) and benzyl brqm de
(0.2 ni, 1pfemply) [0 DM m_lghw i XA e 4
heated for 12 h't 0 ¢ er stjrrimg. c@
evapor at adsugéﬁﬁdﬁéed Sgsurey omat ography
resi due (silicagel, eiEtoac 4:1) ields
N-Benzyl - N, 2- di net hyl -5- nitrd-aniline. N3-Benzyl - N3,
4-di m et hyl - benzene-1, 3-diam n e SnCl 2-di hydrate

on

e B Rt T SRR 08, £ AL by ot are o v
abovéBRJckdiiras Bat tempihe(abPropiipteastattiopmateria®. (1 ). After

boi | i ng under WO 2005/ 0261§§ Egy EP2004/ 010348 - 26-
reflux for 2.5 h, volatile E evapor at ed under

Ex. [ROUCEd pr eR8Ur e |RId t herPes|iRMe| R¥R™! { REAEMS Data
bet ween Et QAc and water|, the pH being adjusted to
approx. 10|by the additfion of 2N/ NaCH.  The orGggLC [+Es-
1ayer is washed with sat. brjine, {drigd (Na2SO4), and
bvaporated|. Chromato hylof -tha rdsi dye{siliea

8 el hexanes/ErORUCE [ ellgs | H [H R {452 450

88 ©epzyTl - NodHdi et hyl --blenziehie- 1;88- |dHam e | 471 469
R_Ponzyl A { A KHarar o et A H Fo) [HAY

Ty N~ TYEHTUARY T SUT 1 yir. _H 490

89 , - di et hc\)/?g‘ben?ene- 1%- "glrri 1ech |Hnt mat d mi xt urle

90 bfH N3- benzy| -ONENN@Haket hyl - betizenel!1, [3Hdi arff nd (158 | 484
T S 7 T A NyROoXYF & Metdy! [l 01 pyri1|m di ne | 505/503

AT A y"g&ﬁﬁ% ’ T,ﬁ ‘360 @

92 AfQEs 3h | HeChlel|tMi s clobl ed To rgom t Ehpeitat ur¥?and

03 1 recH.ed w {hodBOH.-HThe reai iHng | sl i|dFi s| ol ||gdked | 510
Oy -at o R WS H—MeOH e ddEet = givisHg 523

94 ENEMR (2997°! B bene - 4 ydrloky- | e Lmedin- 2

95 VI - N3, 4- (i 1est=hyN(Chlenzetre- 1) 8t dil ani nfgF | -F | 505 503

% Tdétfs"éﬁil'"\fgo&ﬁg tqoT 0- fﬂa WY NS H 476 474
-dinet hvl dbhenzene-1 3t di am ne-To a-lseluiionle

57 benzyl - N Y@ By Byri i p it | H O [470 468

98 1 N(Chz)ell met hgCHbgneene- [IH8- df &m neF ( 72H ng;H 0. (438 487

1 ) i Ao H AY
Z 111 }

chl or orret hyl ene- N, N- di net hyl - anmoni um chl ori de :
(Vilsmeyer reagent, 49 ng, 2.384 mol) is added under

The eongound#\bf formslaiXsr i ng for 20 min at 70 C anot her 50

mg (0.39 mmol ) of Vil sneyer reagent s added, and
stirring at 70 Cis continued for 13h. The, mxture is

partitione Et Ac 40 pro €33 sol uti on.
Chr omat ogKaphy e residue of or gani ¢ phase
(silica ge 75NQi-ve R®

e
N3- benzyl - N -?4- chl oroH pyri m diHn- 2 yl)
- N3, 4- di met hyl - bef2eW&- 1, 3-di ami ne. ' HNVR (400 MHz,
DVSO-d6) : 2.30 (s,

wherein R7, R®, and R® are as defined in Table 5, may be prepared by following one of the

above procedures but using the appropriate starting materials.



CH3-C(4)); 2.41 (s, NCH3); 3.92 (s, NCH2C6H6); 6.78

(dd, J=8 and 2, H-C(6)); 6.92 (d, J=2, H C(2)); 7.14
wo 20058%18md 7.23 - 7.35 (2m H C(5), NCI—|2CB|—|5)PC17/EMD)04/010348

(d, J=5, HC5)); 855(d J=5, HC6')); 9.67 (s,

NH) . WO 2005/ 026158 PCT/ EP20033 010348 - 27 b)

2-[2-(4- Met hyl - 3- net hyl am no- phenyl am no) - pyri m di ne-4

-ylam no]-6-(2,2,2-trifluoro-

et hoxy) - benzenesul f onam de €k £53

2- Met hoxy-6-nitro- h?n7pnpgul fonvl chloride To a
Ex. neRhani cal | y stir rBd sol dtRon o Mﬁlq?é?y pul veri zed
2- met hoxy-6-nitrotaniling (14.79, 87.5 mol) in 80 nL
f 37% hydrochlor|c acid |a sol utiE®+ of *B&NOR *EF, 34,
05 mml) in watef (25 m|-) is| addedjat - % to - |10 C
wwHE 30 MmN SUIGAHT aty- 10 &7417S F@ma nyed for| 30

gtnro t he xturelis poured into a soluti of

100 qyer(Chagnomhdineud 21 (2g) [iH Acabdoo| M3 and watler
101 (5N(Gﬂa)z) cool ed t p-ccHIC, |wAi ch h@s1be=4ﬂssat Yrated |with

S L.95°ga3t.. etegh—tt satu+or—fe+—30
102 moﬁ-(g Z)fg'géf {grmeriaq ure, |ther ebv54t1r?e tsegr?t'b)%r ture rli ses
103 t|oO01(GHE-(4rmethybduct ttbn of | -802- gefidbi2s &t nied for] 1 h

=0

tpineszitr t¥hperat uke  The lprecipitatedl cryst
coI lected by filtration, yielding

t hoxy-6-nitro- benzenesulfon | chl ori de.
Exampwei%%y[%érmthﬂ Heretbylaming- ehwla@lw)mwwdw%‘ﬁ-ylammo] -6-(2,2,2-

2- met hoy¥nfirBledth &) Heneersstlifonamidehl ori de (12. 8g,
50.87 mmol ) and 25% ammoni um hydroxide is swirled at
65 C on a rotavap. After 15 m.n the volune of the
resulting solution is redy hal f by evaporation
of volatiles at reduced presgur )l 1 ecting the
precipitate by filtrati opsaht er v@gol i ng gi ves

2- met hoxy- 6- ni tr o- benze | f onam de.

N- (1- Di net hyl ami no- met hyl ] d&##) - 2- ni t r o- 6- net hoxy- benz
enesul f onam de NO2 S"N, ~fZ/NI\/DZ //\\ H3C0 0 0 A

sol uti on of 2-nethoxy-6-Mitro-benzenesul fonan de (904

P & mam d .
) Nk AR i 20 B s gy
Is heated for 30 mn to 60 CH Evapor ati on of
vol atiles at 50 C under B[g%r essure, addition of

MeOH to the solid residu AN chtration gives
N-[ 1- di met hyl am no- net hyl |edqu],%mtro 6- met hoxy- benz

enesul f onam de.
N- (1- D et hyl am no- et hyl i dene)
enesul fonarri de To a solution o

met hyl anj no- net h% I dene] - 2- ni tr o- 6- met hoxy- ben
N-be@ g&?ﬂgﬂgﬁylcﬁen/(rg%llme 2CO3 (270 mg) is added to a solution of N, 2 -dimethyl-5-

nitro-aniline (214.5 mg, 1.29 mmol) and benzyl bromide (0.2 mL, 1.7 mmol) in DMF (4 mL). The
mixture is heated for 12 h to 70 °C under stirring. Volatiles are evaporated at reduced pressure.

nitro-6-hydroxy-benz

Chromatography of the residue (silica gel, hexane/EtOAc 4:1) yields N-Benzyl-N, 2-dimethyl-5-
nitro-aniline.

N°-Benzyl-N° 4-dimethyl-benzene-1,3-diamine

SnCly-dihydrate (1117 mg, 4.95 mmol) is added to a solution of N-Benzyl-N, 2-dimethyl-5-nitro-
aniline (247 mg, 0.96 mmol) in methanol (10 mL) and conc. HCI (1 mL). After boiling under



ng, 3.33 mmol) in dichloronmethane (50 m-) BBr3 (0.64
m., 6.64 mmol is added under stirring at room
wao egoper@Essire. After stirring for 30 mn thed4d nMPEI/BEPI04/610348
diluted with CH2Cl 2 and extracted twice with
saturated brine. Drying of tlmg.organic phase with
Na2SO4, evapopration of solvent, W 2005/ 026158
PCT/ EP2004/ 010348 -28 additi on of hexanes to the

reﬂu*ﬁ:? ?%&ﬁﬁ@[’%\qeﬂsg‘:‘é tﬁ%;p:?tq ﬁg,ﬁp%eéﬁgcju%drﬂr?srsgre and the residue is partitioned
betwBe M EiDAxynd@atze nies piH fbeingradiisted to approx. 10 by the addition of 2N NaOH.

The Gapie FYEE S TR SBbRUanaE b TNAR e iievahdaigd: Chromatography

of the fdsidueqsilied gel, hexanes/EtOAc 3:2) yields N3-benzyI—N 4 dimethyl-benzene-1,3-
N- (1-di et hyl am no- et hyl i dene) - 2- ni t r 0- 6- hydr oxy- benz
d’am@ﬁesulfonam de (847 ny, 3.1 nmmol) in DVF (10 ml-) NaH

N B L GO BB E P 1 PR Brhet el ¢

2,2,2-trifluoro-ethyl |od|deH(2777 nyg, 12.4 mmol) is

added, and stirring is for 20 h. Vol atiles
are evaporated under red and the
residue is partltl oned between \Et c and wat er. The

organi ¢ phase i s washed with*aturated brine, dried
(Na2SO4) and evaporated. Chro raphy of the residue
(si-lica gel, hexanes/EtQAc/ ace e2: 1: 3) gives
N- ( 1- di net hyl am no- net hyl i dene)-2-nitro-6-(2, 2, 2-

An .ntlmafé MBpkLRe 6f thsy/)zymﬁ zzmﬁmy/tmamie 3-dlairle é%iﬁm@zo .79mmol) and 4-
2-trifluogro-ethoxy)-benzenesul f onam de

hydroyy-2omethyio-pygmidine( 199 mgy Ot /d rgn@uﬁ)g@g@q)w gy oil bath of ‘? 602°C After 3h

the rﬂ&lt(@c%l@@fcf%bﬁﬁbﬁﬁeﬂéﬂr@ﬁhd 4eBRH-withsoR: ﬁhe remalnln solid is collected
2-trifluoro-ethoxy)-benzenesul fona

by figates, iasier Wikt Me@H, pahdiind) ovigerGir 5 2ot 3 Prbgsy Uvng-’n* -hydroxy-

pyrim}@h-2L e NT4dime dyl-Berz8nb-9 B-difiiirel at i on affords 130 ngy
(49% of starting material. The filtrate is

N°-BENYPRI-pd-8lorot dyeimidigiodume-Ne i dimeingoberzensl 1@ dismireca gel .
Elution with EtQOAc/ hexanes = 2:1 gives

2-Nitro-6-(2,2,2-trifluorgq;elhoxy)-benzenesul f onam de:
2Am no- 6- (2, 22tr|fluooet) benzenesul f onam de
NH, SO NH, 30 ng of 10% d onYéarbon are added to a
solution of 2-nitro-6-(2,2, 2+t | uor o- et hoxy) -
benzenesul fonam de (63 ng, 0.21 _xpol) in EtOH (10 nL).

The m xture is stirred for 30 under hydrogen. The
catal yst is renoved by filtration. Evaporation of

Toa ﬁ{,ﬂ?{(ﬁ? (%)f I—%e%%*x/ﬁ\l)’%hyg 2<¥ é)S( é@%qn? g I‘YQ n{\l dg—dlmethyl-benzen(—)-1 3-diamine (72
mg, 0.226 mmoi) in DMF (2 mL) chloromethylene-N,N-dimethyl-amonium chloride (Vilsmeyer
reagent, 49 mg, 2.384 mmol) is added under argon. After stirring for 20 min at 70 °C another 50
mg (0.39 mmol) of Vilsmeyer reagent is added, and stirring at 70 °C is continued for 13h. The
mixture is partitioned between EtAc and 10 proz. NaHCOj; solution. Chromatography of the
residue of the organic phase (silica gel, CHyClo/EtOAc 95:5 gives N°-benzyl-N'-(4-chioro-
pyrimidin-2-yl) -N° 4-dimethyl-benzene-1,3-diamine. "H-NMR (400 MHz, DMSO-ds): 2.30 (s,
CH3-C(4)); 2.41 (s, NCH,); 3.92 (s, NCH,CgHs); 6.78 (dd, J=8 and 2, H-C(6)); 6.92 (d, J=2, H-
C(2)); 7.14 — 7.23 and 7.23 — 7.35 (2m, H-C(5), NCH.CsHs); 7.40 (d, J=5, H-C(5’)); 8.55 (d, J=5,
H-C(6')); 9.67 (s, NH).



WD 2005/ 026158 PCT/ EP2004/ 010348 - 29
2-{2-[3-(Benzyl - net hyl - am no) - 4- net hyl
WQEhb@spans nol - pyri m di ne- 4yl am no} - 6- (2, 2, 2- t rPET/BP2004/010348
et hoxy) - benzenesuf f onam de CF3 A sol uti on of
2-am no-6-(2,2,2-trifluoro-eljpoxy)-benzenesul f onam de
(54 ng, 0.2 mmol) and N3-
benzyl N (4-chl oro- pyri rridi n- 2- yI)

i met hyl - benzene-1 CCOo d|n tep. . '
b) a)2 [%54 Mﬁﬂw'- -rri%bvlﬂmo)pheﬂylam Héld"'(%l @%—@r%\f-t"ﬂuom-
ethokilbehBerddufdmamité heat ed under refl ux for
ol vents are evaporated and trﬁe residue is adJ usted to

pH 8 by the addition of aggégl . Partition

bet ween Et OAc and water, |§%§i¢,h 10% bri ne,

drying of the organic ph ew (Na#g&O4) , evaporation of

sol vents, and chromat ogr é/ (SI lica gel) of the

resi due gives 2-{2-[3-

(benzyl - met hyl - ami no) - 4- ﬁret hyl - phenyl am no] - pyri m di ne

-4yl ani no}-6- (2, 2, 2-tri fFuor o- et hoxy) -
2-Mdeo)g/Beinolbenperngsdfonyethibte Wi t h Et OAc/ hexanes

To a@%@a?lgw so@'f'z%oﬁwe P@%@%? oméfﬁ@@/-%{% oJarbl r?e;(14 79,87.5

cﬂfh@@lﬁﬂ) of 3792 Aydrdehldrbacida €6latign of N:ﬁ\l@{ﬁ(?aﬁgj 165 emdl in, water (25 mL)
is adge gt - 5% 1{)3&&@%%@11"'39@3 221)% °C]_\_s é%nr) edm n, before the
mtxtu.?rg‘i’épc(d\]rtid dﬁ'cﬁ._a sb}ulﬁér@f) %u@ (29 4, CuI?#§(2gHM(ﬁ3I)I X1O(Bnll)23nd water (5
L) $opldove 51 WS PRSP THLRA S5 Ry pubBiis 562535 thiough the

solutmx‘lffbmaimn&a#&sbm némpérafurg, 2herdby thetteinbbrature ﬂeéilmxw °C. Introduction of
enzene ens

ul f i d CE3 A
SO B BB iR BLPO Mo P B R T op Bt VSR ohgsted by
filtratitgl glelding Z}ﬁfemw(ysi-lblfrb-lbégzen'éeultohyschl’or{o@
2-M4tl?@( ben%rg benzene%uffc%@ ngg 4- et hyl - phenyl am no] -pyrimd

A mixtuRaf m}net@m((ﬁ 62'ut?o-bémz‘ehé§mmnﬁtchmy!é (‘@8{7,, 50637Urh fnoh) antd @5 %

amrré)Nqurl\yyck,@ sydr ed)ij%ﬁgft onﬁ} {ngqvagt '%ﬁt?r 1r‘§gmlrnotﬁe g@lumerpg the resulting
solutlﬂﬁd@ Fedoded fmehah‘aiyﬁé\baf@brlat@n of mmwwbtbydufdebtpr@dsumw Caliecting the
the filtra eut

prempgats @yﬂtqagan Bf’er “tor?}"?)?nﬂv(?@ rzdyﬁ{y‘o% E—Iniltlrcoggﬁgpnesulf%namﬂe ’
N-(1 WQh?Ia%ﬁﬂﬂe%h&éne )26l 6 maethdve/-fidrizb ge siforpariod .
H-NVR (400 MHz, DMBO- d6); 1,95 (s, CH3-(C(4")); 2.59

(d, J=5, NHCH3): 4.83 (q.,[ J¥5,° NHCH3); 4.90 (g, WO
2005/ 026158 PCT/ EP2004/ 0 90™9=9. 4, OCH2CF3)

6.15 (d, J=6, HC(5')); G, J=2, HC(2")): 6.75

A so&ng @gblf(:%r%egiog%%Eé-é%gae)nesggl(qgugmldf (ggzz, B9, %%? H[) C(yg RP rll dimethyl-
formérhidebirfethyl-ddetd] 40.Y8 nfl., 633 rirslol) JFIBMFI'(E@(ﬂi.) )9 hea&eoefs)r ed mln to 60 °C.
Evap@gﬁﬁ&%&g‘lcﬁ]pg B{;Cﬁlﬁ gncggr rec!\I 'E'Z:d pressure agdn;l org ng'e%p-l ‘to the solid residue,
and filtration gives N-[1-dimethylamino-methylidene]-2-nitro-6-methoxy-benzenesulfonamide.
N-(1-Dimethylamino-methylidene)-2-nitro-6-hydroxy-benzenesulfonamide

To a solution of N-[1-dimethylamino-methylidene]-2-nitro-6-methoxy-benzenesulfonamide (956
mg, 3.33 mmol) in dichloromethane (50 mL) BBrs; (0.64 mL, 6.64 mmol is added under stirring at
room temperature. After stirring for 30 min the4 mixture is diluted with CH>Cl; and extracted
twice with saturated brine. Drying of the organic phase with NaSOy4, evapopration of solvent,



H wherein R7, R8, RO and R16 are as defined in Table
6, may be prepared by foll ow ng one of the above
w@e@smeiiuses but using the appropriate starti ngPCT/EP2004/010348
materials. TABLE 6 Ex. RRTRROMS Data *ES+*ES-*El 105-
CH2- CH2- O - OCH3- OCH3- CCH3 ( ChRg) 2- OCH3 106- CH2- CH2- O
-H CH=N-N(CH3) - CH2 2-0OCH3 107- CH2- Ph- OCH3- OCCH3H508
108- CH2- Ph- H- CH=N- N( CH3)
addi%grggé @z@%@s g,:tbe %:s%iqq( @@f lira@gﬂ_@)@‘gly -(1-dimethylamino-methylidene)-2-nitro-
6- ybﬂ&w(b@h@é&s%va@%ﬁ OCH3H460 112- CH2- CF3- OCH3- OCH3H500
- - CF3- 2- OCH3H513 114- CHF2- OCH3- OCH3H468 )
N-( 111.3137@#5277@@ W@Q-&(Z, 2, 2-trifluoro-ethoxy)-benzenesulfonamide
116- CF3- O(CH2)2 OCH3-
117- CF3- H CH=N- N( CH3) - 48
119- O CH2- CF3- NH CH3- CH3H
120- O CH2- CH=CH2- NH CH3- I—P1°21 O CH2- C=CH NH
CH3- CH3H 122- O CH2CH2 = NH CH3- CH3H

123- O CH2CH2- CN- NH CH3- CHéH 124- OCH3- NHCH3HH401
To ajspiutioTaB 2 idpeihtsmino-methylidene)-2-nitro-6-hydroxy-benzenesulfonamide (847

mg, 3.1 mmol) in DMF (10 mL) NaH (135 mg, 55% dispersion in Nujol, 3.1 mmol) is added
under argon. After stirring for 15 min 2,2,2-trifluoro-ethyl iodide (2777 mg, 12.4 mmol) is added,

8- g:F3 N CHB) 2- OCH3H499
36057 026158 - 31

and stirring is continued for 20 h. Volatiles are evaporated under reduced pressure, and the
residue is partitioned between EtOAc and water. The organic phase is washed with saturated
brine, dried (Na,S0O,) and evaporated. Chromatography of the residue (silica gel,
hexanes/EtOAc/acetone 2 : 1 : 3) gives N-(71-dimethylamino-methylidene)-2-nitro-6-(2,2,2-
trifluoro-ethoxy)-benzenesulfonamide.

2-Nitro-6-(2,2, 2-trifluoro-ethoxy)-benzenesulfonamide

NO,
Q:SOZNHz
0.2 mL of conc. HCI are added to a suspension of N-(7-dimethylamino-methylidene)-2-nitro-6-
(2,2, 2-trifluoro-ethoxy)-benzenesulfonamide (262.9 mg, 0.74 mmol) in EtOH (10 mL). After
heating to 85 °C for 19h the mixture is cooled. Filtration affords 130 mg (49%) of starting
material. The filtrate is evaporated, the residue chromatographed on silica gel. Elution with

EtOAc/hexanes = 2:1 gives 2-Nitro-6-(2, 2, 2-trifluoro-ethoxy)-benzenesulfonamide:
2-Amino-6-(2, 2, 2-trifluoro-ethoxy)-benzenesulfonamide

val
)

Fy

Q

30 mg of 10% Pd on carbon are added to a solution of 2-nitro-6-(2, 2, 2-trifluoro-ethoxy)-
benzenesulfonamide (63 mg, 0.21 mmol) in EtOH (10 mL). The mixture is stirred for 30 min
under hydrogen. The catalyst is removed by filtration. Evaporation of solvent gives 2-amino-6-

(2,2, 2-trifluoro-ethoxy)-benzenesulfonamide.



126- OCH3NHCH2 CH2 OCH3CH3H459 127- OCH3- NHCH3- CH2CH3H
128- OCH3- NHCH3FH 129- OCH3- NHCH3Cl H 130- OCH3- NHCH3Br H

wWQA 3MSQEHSCF3NH2H 132- OCH3CF3- NHCH3H 133- OCH3 COZEIMER1H04/010348
134- OCH3NHCH2CH3CH3H 135- OCH3NHCH2 CH2 CH3CH3H
136- OCH3NHCH2CH2 CH2OCH3CH3H2$37- OCH3 CH3NHCH2 CH3H
138- OCH3CH3- NHCH2 H CH2CH3 ES+ neans el ectrospray M
positive node ; ES- neans electrospray M S negative

2-{2—[39(%@@%/?6343{/7)%8{17570 gtsme ?I%[{e%@law&?q?yymg ipes .xpgwgﬁ é 2 2-trifluoro-

ethoxpphenpeiesutfotlamide- 4- yl am no] - benzenesul f onam de HNC To
a suspension of 2.59 g (8.2 nypol)
2-(2-chloro-pyrimdin-4-y i - met hoxy-
benzenesul f onam de and 2. 24y -
4, N3- di et hyl - benzene- 1, 3-dj am in 36 m isopropanol

is added 7.3 nml conc. rochicoric acid and the
reaction mxture is he s\, e x for 2 hours.
Then the reaction m xtupe is par i oned between 1 |
ethyl acetate and | | ter. The aqueous |ayer is

adj usted to slightly basic pH by addi ng NaHCOB. The
A sol@tiopan Q@am/mr(z;zsz-msb:eebtbowgmneﬁllfoﬁam«mhﬁ;ﬁ@& fmol) and N*-

benzy iy aa RO KLY Hrll o TTeLA-onAs R PR (o girta step a). 55
mg, 001f63%0mel) in Eﬁrdﬂianolrtetnhgmh 1I|\/$Ha:d(i)832 mn)ﬂlstH@Eteldrlﬂﬂiuﬁteﬂhﬁ for 1h.

coe 5 T 5 R B oS DOHT T sk STREADSS e
Partitiah bbkwednRONOayid paesty WasBn@ with 18%ine pargipig @f & digafr 0 phase

(Naﬁ%)n hﬁ"ﬁ%@%%t?l e%r%? vlgﬁiitslngncil ﬁhrg@@tq%fépilyigﬁ'rm %%%‘?thh? ?SIdue gives 2-{2-[3-
(benzyl-methyl-amino)-4-methyl-phenylamino]-pyrimidine-4-ylamino}-6-(2, 2, 2-trifluoro-ethoxy)-
benzenesulfonamide, eluted with EtOAc/hexanes 2:3. 'H-NMR (400 MHz, DMSO-dg): 2.20 (s,
CH3C(4")); 2.43 (s, NCHgs); 3.90 (s, NCH2CeHs); 4.90 (q, J=9, OCH:CF3); 6.20 (d, J=5, H-C(5"));
6.93 and 6.97 (2d, J=9; H-C(5), H-C(5")); 7.14 - 7.20,7.20 - 7.34, and 7.34 — 7.4 (3m,
NCH,CsHs, H-C(2"), H-C(8”), SO:NHy); 7.45 (t, J=8, H-C(4)); 8.05 (d, J=5, H-C(6")); 8.12 (db,
J=9, H-C(3)); 9.12 (b, NH); 8.9 — 10.3 (NH).

2-[2-(4-Methyl-3-methylamino-phenylamino)-pyrimidine-4-ylamino]-6-(2, 2, 2-trifluoro-ethoxy)-

benzenesulfonamide

NH HNCH,
; :sozNH,

[o]

CF,
A suspension of 44 mg 20% Pd(OH). on charcoal in EtOH (10 mL) is treated with H, under
vigorous stirring. To this 2-{2-[3-(benzyl-methyl-amino)-4-methyl-phenylaminoj-pyrimidine-4-
ylamino}-6-(2, 2, 2-trifluoro-ethoxy)-benzenesulfonamide (28 mg, 0.049 mmol) and 0.1 mL of 1M
HCI are added {final volume ca. 20 mL). After stirring for 30 min under H, the catalyst is
removed by filtration and the residue of the filtrate, neutralized with ammonia, is purified by
chromatography (silica gel, CH,Clo/CHsOH 95:5), yielding the title compound. "H-NMR (400
MHz, DMSO-dg): 1.95 (s, CH3-C(4™)); 2.59 (d, J=5, NHCHS); 4.83 (q, J=5, NHCHS3); 4.90 (q,
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g) 2-(2-Chloro-pyrimidin-4-ylamino)-6-methoxy-benzenesulfonamide

To a solution of 7.57 g (37 mmol) compound d) and 16.73 g (112 mmol) 2,4-dichlorpyrimidine in
80 ml N-methylpyrrolidone is added 43 ml HCI 4M in dioxane. The reaction mixture is stirred for
5.5 hours at 60°C. The reaction mixture is partitioned between 1.5 | ethyl acetate and 1 | water.
The aqueous layer is adjusted to slightly basic pH by adding NaHCO3. The organic layer is
washed a second time with water, dried with Na2S04 and evaporated. The crude product is
purified by chromatography on silica gel eluting with ethyl acetate. During evaporation of the
product containing fractions the product started crystallizing. The crystals are filtered off to give
2-(2-chloro-pyrimidin-4-ylamino)-6-methoxy-benzenesulfonamide.

Example 140: 6-[2-(4-Methyl-3-methylamino-phenylamino)-pyrimidin-4-ylamino]-2,3-
dihydro-benzo[1,4]dioxine-5-sulfonic acid amide
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To a suspension of 2.9 g (7.2 mmol) 6-(2-chloro-pyrimidin-4-ylamino)-2, 3-dihydro-
benzo[1,4]dioxine-5-sulfonic acid amide and 2.0 g 4,N3-dimethyl-benzene-1,3-diamine
(compound of Example102f)) in 50 ml isopropanol is added 5 ml conc. HCI and the reaction
mixture is heated to reflux for 2 hours. Then the reaction mixture is partitioned between 1 | ethyl
acetate and 1 | water. The agqueous layer is adjusted to slightly basic pH by adding NaHCOs.
The water layer is extracted a second time with 300 ml ethyl acetate, the combined organic
phases are dried with Na,SO, and evaporated. The crude product is purified by chromatography
on silica gel eluting with ethyl acetate to give in the order of elution a mixture of the two starting
materials and the title compound. The mixture of starting materials is again subjected to the 4

reaction conditions and workup giving another 1.21 g (37% yield) of desired product.

6-(2-Chloro-pyrimidin-4-ylamino)-2, 3-dihydro-benzo[1,4]dioxine-5-sulfonic acid amide used as
starting material may be prepared as follows:

a) N-(2,3-Dihydro-benzo[1,4]dioxin-6-yl)-2,2-dimethyl-propionamide

To a solution of 22.5 g (149 mmol) 2,3-dihydro-benzo[1,4]dioxin-6-ylamine and 25 ml (179
mmol) triethylamine in 1 | diethyl ether is added at 12°C within 10 minutes 20 ml (164 mmol)
pivaloyl chloride dissolved in 250 mi diethyl ether. The temperature is kept between 12-16°C.
The reaction mixture is stirred at room temperature for 1 hour. Then it is washed with 2 x with
300 ml water, 2 x with 150 ml 1N HCI and 2 x with brine, dried with Na,SO4 and partially
evaporated to a volume of 80 ml. This leads to a suspension. Hexane is added and the solid is
filtered to give N-(2,3-Dihydro-benzo[1,4]dioxin-6-yl)-2,2-dimethyl-propionamide.

b) 6-(2,2-Dimethyl-propionyl-amino)-2,3-dihydro-benzo[1,4]dioxine-5-sulfinic acid lithium salt
To a solution of 21.45 g (91 mmol) compound a) in 400 ml THF is added under argon at -50°C
143 ml (228 mmol) n-Buli (1.6M in hexane). The temperature rises to -5°C and the reaction
mixture is then stirred for 3 hours at 0 to 3°C. 36 g (5662 mmol) of SO, from a pressure bottle is
dissolved in ether at -30°C and this solution is added to the above reaction mixture at -50°C.
The reaction mixture is left warming to room temperature. Then 1.3 | of diethyl ether is added
and the mixture is filtered. The solid residue is dried to give 24.2 g of 6-(2,2-Dimethyl-propionyl-
amino)-2,3-dihydro-benzo[1,4]dioxine-5-sulfinic acid lithium salt.

¢) 2,2-Dimethyl-N-(5-sulfamoyl-2,3-dihydro-benzo[1,4]dioxin-6-yl)-propionamide

To a solution of 5 g (16 mmol) compound b) in 30 ml water is added at 9°C 6.7 g (82 mmol)
sodium acetate and 4.63 g (41 mmol) hydroxylamine-orthosulfonic acid. The temperature rises
to 24°C despite ice bath cooling. The reaction mixture is extracted with ethyl acetate, the organic
phase is washed with water, 10% aqueous NaHCO3 solution, and brine, dried witNa,SO,4 and



yN,,,.[,:::; Cylam no)-pyrimdin-4-ylam no]-2, 3-
NHdi hydro -benzo[ 1, 4] di oxine-5- Y sulfonic acid am de
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propionamide.
d) 6-Amino-2,3-dihydro-benzo[1,4]dioxine-5-sulfonic acid amide
To a solution of 7.09 g (22.5 mmol) compound c) in 70 ml 1,2-dimethoxyethane is added 70 mi
6N HCI and stirred at 90°C for 2 hours. The reaction mixture is partitioned between 600 ml of
- CHCl, and 500 ml of water. The aqueous layer is adjusted to slightly basic pH by adding
NaHCO;. The organic layer is dried over Na,SO4 and evaporated. The residue is shown to be
starting material. The aqueous layers are extracted more intensively with 2 x 500 ml ethyl
acetate. The organic layer is dried with Na,SO,4 evaporated and crystallized from ethyl acetate to
give 6-amino-2,3-dihydro-benzo[1,4]dioxine-5-sulfonic acid amide. Through repeated
crystallisations combined with chromatography on Sephadex LH-20 using methanol as eluent
additional desired product is isolated.
e) 6-(2-Chloro-pyrimidin-4-ylamino)-2,3-dihydro-benzo[1,4]dioxine-5-sulfonic acid amide
To a solution of 5.98 g (26 mmol) compound d) and 15.5 g (103 mmol) 2,4-dichlorpyrimidine in
120 ml isopropanol is added 12 ml conc. HCI. The reaction mixture is stirred for 2.25 hours at
60°C. The reaction mixture is partitioned between 1 | ethyl acetate and 1 | water. The aqueous
layer is adjusted to slightly basic pH by adding NaHCOj3. The organic layer is dried with Na,SO,
and partially evaporated to 150 ml and crystallized to give 6-(2-chloro-pyrimidin-4-ylamino)-2,3-

dihydro-benzo[1,4]dioxine-5-sulfonic acid amide.

By following the procedure as indicated above, the compounds of Table 7 may be prepared.
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The compounds of formula | and their pharmaceutically acceptable salts, exhibit valuable
pharmacological properties when tested in in vitro assays, and are therefore useful as

pharmaceuticals.

In particular the compounds of the invention exhibit ZAP-70 (zeta chain-associated protein of 70
kD) kinase inhibiting activity and and inhibiting activity of the tyrosine kinase activity of anaplastic
lymphoma kinase (ALK) and the fusion protein resulting from a gene fusion of nucleophosmin
(NPM) and ALK (NPM-ALK), e.g. as demonstrated in accordance with the following test methods.

1. ZAP-70 Cell-free Kinase Assays
ZAP-70 and Lck {lymphoid T-cell protein tyrosine kinase) are commerdially available from

Upstate Biotechnology, Lake Placid, NY.

ZAP-70 Kinase assay: The activities of the compounds of invention are determined in a
homogenous ZAP-70 kinase assay based on time-resolved fluorescence resonance energy
transfer. Briefly, 80 nM ZAP-70 are incubated with 80 nM Lck and 4 uM ATP in ZAP-70 kinase
buffer (20 mM Tris, pH 7.5, 10 uM NasVOy4, 1 mM DTT, 1 mM MnCly, 0.01 % bovine serum
albumin, 0.05 % Tween 20) for 1 hour at room temperature in a siliconized polypropylene tube.
Then, the selective Lck inhibitor PP2 (4-amino-5-(4-chloro-phenyl)-7-(t-butyl)pyrazolo[3,4-
d]pyrimidine; Alexis Biochemicals) is added (final concentration 1.2 uM) and incubated for
further 10 min. Ten pl of this solution is mixed with the 10 p biotinylated peptide LAT-11 (linker
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of washyn @émga T&ﬁi@!ﬁ%’%’ é cmtamm 0.9 TWf@m?OM he Kingiselupaction is
performba\for one hour at room temperature by mixing serial dilutions of inhibitors in 30 pl with 30
ul of Syk kinase (20 ng/ml) and ATP (1 pM) in kinase buffer (20 mM Tris, pH 7.5, 10 uM NazVOy,
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3. In Vivo Transplantation

DA (RT1n ) hearts are heterotopically fransplanted into the abdomen of anaesthetized Lewis
recipient rats according to standard transplantation procedure. Graft function is monitored by
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| ate asthnma and airway hyperreponsi veness),

bronchitis, including bronchial asthma, infantile

ast hnma, r heunat oi d arthritis, osteoarthrltls
Googpasiuielscsy ORI RATYRIHE P Y FIrBp AT Sibetipiepbrapathy, nervous

disehsddSelectddbFbh Mol S ninMfl@'@Ulﬂdn&Baﬁé‘ |s§/hd?bﬁnesﬁlleﬁfeﬂ§é Sisease and
ast heni a gravi s, i abet es I'lTitus and

radi thye 5?'!6@@@ da?@%%mﬁ@wgﬁ?@r%%rmﬁ Weggaeris|gragiipma and Sjogren'

syndB9B! cHibAL BLRINMBAS lildriscHYS ihbIGding BRIMAMURe hEYAHE OSnary biliary
steroi d dependent and steroid-resistant nephrosis,

cirrhgie AP SelRosinghelamois). partal iver grsection ey AVeesIasis (§,9. necrosis

caustdByRbMhO NEBNYd hﬁs sﬁé&kr drahbsia), féfrﬂfob%t fufmRbhtHdphtis, pustular
at opi ¢ eczenm dermatitis allergic cont act

psoreféﬁmﬁthﬁfss d'waﬁet aﬁtve@bmmepaaw VARS %vrﬁifmm wallinesis, idiopathic

hypcﬁﬁ?&ﬁﬁﬁbi@% A@%fé&ﬁﬂl@éé%uto‘h%h%é %ﬁbﬁhlggéé‘iﬁﬁé tidSoid hepatitis,
I'i chen pl anus, nphi gus, bul | ous

tubulointershitia p9ghrglsb@|em§>§quou§, pephiiisi o rhgwgp%tg@grag'he compounds of formula

| areV@Sfl kdr&rbamffg tuford, fée@a@eaﬁtaaﬁe&o |toﬁﬁ|$ér9 QRAdr! [B8g cancer,
acne, al opecl a areata e03|nop iC aSCIItIS

gasteginiestinabeances iegidepaeip @ﬁ@(fqr,‘,mgllagoma ovarian cancer, pancreas cancer,

neurbBlagloR 0 RéatNSd/¥ Adck cak&dr @t bladdder MRESbr in a broader sense renal, brain
conj uncfivitis, uveitis associated wth Behcet

or GRRLGRREST: IRl ATl ladiraast (Wgor: ab APISIM g fyfBer; Such as an epidermoid

heaoshrﬂﬁ&r gk %rﬁ&"&%‘%’@utﬂ%%@ﬁ Bhurfg t@FHoF k6t éx@nipte & 3ARMRell or non-small
kerat o- | eukoma, ocul ar '‘Mooren's ul cer,

cell Igpg Bimar; & gastroiRfestinabiymon épwmnﬁ%ﬁ a eolgreptal tumer;ri Gcaenigpurinary

tumdr ot éfamdré Aprobfatd @m‘(és%@c@fly émsme%fr@&te%rg&é@%&.or or (ii) a
such as |eukotriene - di at ed di seases, gastric

prolifgrative sliseage that @rre@a%ryéo ébﬁfé@&“é&ﬁ wiheotben ehefoereapsutics; or (iil) a
tum&'ﬂ‘t’at lé r'éfr@geﬂlstbf’treahﬁ&hQ\Fﬁhcotm%bm(éﬂh%%b%%tlcé Aid RFBREQUY resistance.

di sease (e Crohn' s di sease or ulcerative
Thext@p@aogﬁefqh &frtr@@t"z@ funashefdiendandiymphatie gysteri(e g ddedgkin’s disease,

NonJi-B Bkisls gﬁ‘ughﬁhﬁr%rk&t's%w INDS-rel €Y o%éjrﬁélgnant
EP2 010348 - odpasture’s sy P/
'mmwrﬁhiera}s‘/ﬁ dissatesafyltigledpysiorpa ﬁ@b'ﬁﬁ@ﬂj@ﬂm}asm@ﬁ@mp asms, lymphoid

leukéhhig %?esor%ﬁltcﬁ\ﬁzt rﬁ?elcf)lﬂ Ml bl orr%i’&h& I'yﬁvphocytlc leukemia, monocytic
Guillain-Barre syndrome, Meniere's di séase and

'eukernam Qtherdrsikerias of speciltesitelitype dedkentie Plinspgcified qall depes eifer and
unsp%ﬁl&f‘lﬁéhgﬁaﬁtr %H‘a@n‘ﬁ% offyrhpRbiB Hefehatopldhe LATRulated UNeS, for example

aut ol nmune |iver_di seases including autol mmune
diffusedargeicell kmppemaal-gelbymphgnya orgutanesys $-calhlymphpmeh Myelpid cancer

inclugdifs. &%bfe'o?)chro‘%rrﬁyél‘&d lduksdmigesection, acute |iver

necrosis (e.g. necrosis caused by toxins, viral
Wheheeé’ﬁIn'l&r' §tun$$}Q§é%a@é £BSEInBna, d?'aﬁfah@é* are rﬁéthBhé@"éﬁso metastasis in the

epatitis, pustular psoriasis, Behcet's disease,
or;gn@?étqrg@ ehfigsHec apd/pRin ANy Ot@dﬁ@at@yrﬁfﬁdf?@“e%cﬂ'tﬁirﬁb‘sﬁilts or in addition,

whatb%rqpéro%ﬁon &Xﬁ’é’%cﬁ‘%ﬂ)ﬂfo?h@ta%’iﬁssqdd' son di sease,
aut ol mune atrophic gastritis, lupoid hepatitis,

For thél TNy u&b@rtﬁé +etquﬁ~éd BERREIN 8 cow%mfa@yeéb%rﬂﬁ@fud t'hb%oo%rof

rheumati c fever. he conp ounds

admipisiaiian, therpartiqar; qqulflam&ﬂfe.e tr%at@d am msqﬁeéb%ed “In general,

satisfeftr} RLIAEYnAERES o bd b’tSlanS@@?ﬁémlcaWﬁ dY Ab&RJsHfrom about
cancer, epidernoid cancer, | 'anoma, ovarlian cancer,

0.02 el Mglke Res hedy weighb vﬁndmila%f% dally dnsage Hnide dargerrmmal, e.g.

humé%rég IF‘sﬁﬁ tHY raRG S HIR aloBNE 8 mg & ablolit & gPERRERENBPAGRINISENEY, for example,




or gastric cancer; in particular (i) a breast tunor;
an epidernoid tunor, such as an epidernoid head
wa@pr@soeeiseck tunor or a nouth tunor; a | ung tuPOGI/EP1004/010348

exanple a small cell or non-small cell lung tunor; a
gastroi ntestinal tunor, for exanple, a colorecta
tunor; or a genitourinary tunor, for exanple, a
prostate tunor (espeC|aIIy a hornone-refractory

prostate tunor); (i proliferative disease that

in AR oREPPaR R foyfoinaRes Pkt SRBRIONT: SHlRble Uit dosage forms for ora

adnfifI§FEfol @ofpREGFrbaTa. 1 td 500 thgctiVeifBledidagt 1 s
refractory to treatment with other chenotherapeutics

The%ﬁmpbend@dftnedﬁ\ye@mé@ﬁﬂa%e@aﬁnmstérre@by ahgcalveRtiohabiodte, narticular
treating tumors of bl ood and | nphatlcsstem(e

parqRigs 1Y xRl e formu s Ingsiahia SPIAoNs REFHSRaNsiEns: Ritpially ©.g. orally, for

exampIETi 8o B R5biéte bptfdulek NBReARSe %Jr\'ﬁltﬂémﬂﬁ‘taf lotions, gels, ointments or
i mmunoproliferative diseases, nul el oma and

creams P@'ﬁé‘ﬁlasﬁloz@ﬁﬂpfé‘@'tPer@@b ITRBie adW’Hﬁf?@P'@i is §.@IR 817 in. A further form

of topfeHit RinfhistFAioA M 6 tHYY §)ed Pﬂaﬂn%é@ﬁtf@aﬁcon%éh@n@éon%}rs%' dcompound of the
I ynphocyti ¢ | eukem a, nonocytic | eukem a,

invep B@Fspciatjen g/k’glé &l Ip@% gne @hqim’t%%lcai qgrﬁfg@ﬁlplg cglfner or diluent may be

mandfeRPEd ihicBRvemBbnal hdRRer RiHiRing MMH a pHAERS@UtitaRd acceptable carrier or
mal i gnant neopl asns of I'ynphoi d, haenat opoi eti c and

d"”%l at ed tissues, for exanpl e di ffuse | arge cel

ona, T-cel I homa_ or cut aneous T-cell )
The |c9wﬁﬁgrppé)o fqué'fao'i raay; B edministered inylge fory or i pharmgeeutically acceptable

salt ﬁﬁi‘hoélgcasmhﬁicﬁte@ doevi&asitpsalldifseoeplepamRt in BotvéMBénal manner and
di sease, a carcinoma or a cancer are mentioned, also

ex“'%f@ﬁaﬁlﬁ YAerPiARHVItAS 1P faP comgarndsr ti ssue and/or in
other Iocatlon are i ed alternatively or in
In acé’& apPoRTh thdoreedag, “P%Breg%&téﬂ"ieﬂtﬁ’”(ﬁsq Previdefior and/ or

net ast a r the above uses the required dosage
(1) AN eEarada L s RGBT ARl hgYeor, Tor Uss as o
phargfigkdticst r ati on, the particular condition to be treated
and the effect desired. In general, satisfactory

) N@ﬁnﬂcfuﬁd affemmail e @ﬁhnhacmxca@ta%bém@blé ¥at tﬂgﬂe@ﬁlfdr)usébs a ZAP-70 or
ALK \hﬁ'\ t@%{ OS a '8?‘&" d{sr@gnma%b?f;fh%jagrgﬁ,gar lrlxgquqgg %%%@EPefOfe Se¥forth

e from about

1 inthe r
© %aﬁaa%&ﬁﬁ? compSTe 6P B0 Rl e GlspBins Hegpin bofore setfort,
comm@mg)é €ompdingd 8PMPA8 15684 B@’%E&Q@Q‘y&b@@ﬂ%le 43It t th@reof together with

ded doses a n retard

one pighie PRpTRBRIEA P BDIeG s oA Gesgior

@) AT B oL R TeRlaS bRt et et R Catpu R aRP TRy obrth n a subject in

needttlBicof \aneﬂ @cﬂn;mq’seﬁé&mmﬁn@ttd) ﬁ{é?ub%@ﬂﬂrﬁef?ebﬂe@ﬁc{drﬁ fdf @gompound of

arente xanpl e in the formof injectable

fom@@I'Bf?B fvselg'ﬁg'[}/eq?g?&tﬁ)@e salhihereof v, . g orally, for

O TR b R AR e S L oo

mangfaeiairgsof somedivaderntdsiethe dfeatménitop pRsveAtion 5f@{dg$ea§f§ or 6@Hd|t|fon in which
urther form o

ZAP%% AR iy ki daof 8 deRe Qe ditsporiaca

The EATRSE B P e S BoBPTBLAS e e WS i cofunction
with au;g;a@tmkddm\maf o] elheodiruds elte it lmmmob&pprﬁﬁ%‘ @qhﬁﬂmmoﬂulatlng
reguﬁ%'g;\é%{q ?2"%{{ éﬂr}% t(&rlyyag&pf< u%%t ]W or the trea?rngrrltn&%%vtén%on ofy allo- or
xenograft acute or chronic rejection or inflammatory or autoimmune disorders, a
chemotherapeutic agent or an anti-infective agent, e.g. an anti-viral agent such as e.g. an anti-



The conpounds of formula |I nmay be administered in free
formor in pharmaceutically acceptable salt form
we2@5/0x858 ndi cat ed above. Such salts may be prPQEERINO4/010348
conventional manner and exhibit the sane order of
activity as the free conpound In accordance with the
foregoi ng, the present |nvent|€’)n al so provides: (1) A
conmpound of formula | or a pharnaceutically accept abl e
salt thereof, for use as a pharnmaceutical; é
retroytafrRentiorsn dndibietit o ar examalep terapmpeundeaf oy b@pv &bBlused in
com?nﬁhﬁoﬁ WS ﬁ%lfmggﬁn it ef}; %ﬁﬁ %)Qmﬂr/\ lﬁr%ﬂ BIERBHE an mTOR

or exanp or use I n an articul ar
mhlhltﬁd|e@atramﬁ1i@ycifeAQTQrb%hmf@xs@éltyl)frep@myCIo JCIAT9, ABT578, biolimus-7,

blohrﬁ’iné‘ @”‘Pﬁ?ﬂt‘%cﬂmwgﬁ?ﬂ@p or ﬁP?384f ©%n lé§80rh§blr?ﬁé(wﬁg intrA&no-

di cations herein’ ore set

supmeﬁmmgp@tle?f SraviEd -28 1o ASMIBH aem@etﬁrpp@alg)dﬁ aﬁbemﬂﬂaﬁll@hlbltors
cycl JH%BS sza iflrggg%g@éth%% te Cl?ﬂhn%[nsﬁg) "nfizoribine; mg/cophenollc acid;

ceutl ca or carrie
mycwmnefatﬂ mofelf); 15-desxyspargueling orearn imsaunasippressivejorodlogue, analogue or

dern)%ﬂ{/é e d a éé@‘\eggﬁﬁﬁgﬁpﬂgp mﬁﬁ%&ﬁéﬁft& a};%ﬁsf %rdd RTVF2 gran analog

ubject 1n er eo I ses mnis
theretcxﬁ ec 0 &-3WH Bewpnegions petiodies tai—mﬂxmyt@fecapm@ﬂuH@f CD2 CD3,

f | |
CD4 ﬁb’f“b?s z% #ﬁ@qﬁg@%f%a@fc@ d%ﬁgﬁ%ﬁ)ﬁ?t @Bh @9{%&{ CD80, CD86, CD137,
lCO%rﬁ?‘iﬂb@h aPKJ0. e BB oats tée$ figandshege6P 154,01 ame?eonlsts thereof;
othet T r?b‘?ﬁdbru?at@{/ c@m ﬁir‘ncfsa mé réﬁmﬁn%tbfn%%rm&%c@é&ay%at least a

reventlon easé condition iIn
porhm ofthg extracelldlar drpmgnaw@TaAé@r e nostanigherapl, e gatedf legstpxtraceliular

portl&?‘ofj(bfl%ﬁséreéjn@pa‘?\‘(%ergﬁﬁéﬁ%%@fCﬂAiP [F%'hl\ §e&ue'ﬁ@¥ d§ cTLA4g

dm ni stered ngredl e

(for exofipsianatedATCHi G8829)org mutankihetatfia@rtEADY; ad rmrondndgsule
n e d
|nh|bﬁor@ ngnléli/no rq @oﬁgﬁﬁﬂggshf(?AM elft?}“; -3 am%eﬂlgfa%gg%t Ah- Egntago?lsts or VLA-4
antamcrmsts reegtnatalizuneb AEVEERENR) o alithemaline aamh)ogueabt antichemokine
rece;gﬁlt‘%liﬁib%lﬁg%gﬁg\}or‘ﬁafér@glg%é@ﬂ% nﬁvfe regrgg@ﬁtcﬁ{: e}ﬁg lonists, e.g. anti MCP-1
antibadliEfS-l nfective agent, e.g. an anti-viral agent such as
.g. an anti WD 2005/ 026158 PCT/ EP2004/ 010348 - 44
A coméwmi/@frfanml&@ emay glsode usadiimeanbioatidrorithesthendrdipralifesative agents.
Ca(mﬁ fq conbi nati on

Such ca \%l r?fgﬁ{rslqﬁéh?dn P rekh%t Mﬁﬁéjd igycl osporin A, |SA
0] arqmatage IrhibitBG ©. ggﬁtenqq;ﬁ espemally etxgmes"@ng angd zﬁrpjmeptana and, in particular,

on 485 ST O AT, R T3S e

espegipthg &frozolgh asconym n havi ng i mmuno- suppressive

(i) arﬁiregf?giéﬁseé XIféofﬁ-Fﬂg@s]tmnto‘Eg@)ﬁ%ng%bﬁ raloxﬁene hydrochloride;

ost erol epsi n
(iif) tappisionsihessdhahibithes, maonntexm inigotegan, r&amtremmpthecm and the

macrbﬁ%leléﬂlg%%ﬁ?to{ﬂeéﬁrdomugStféf%lgqgg?@{ca@gﬁlﬁﬁgﬁ% in WO99/17804);

eno eoxyspe
(iv) tonﬁﬁm%aﬁﬂdi wbibitors, hgntblle@gltreqsytmnm d@@eubamn (ingudingtipasemal

form%&ggn?g%%ig?i"gggéﬁqug ng m%?@tﬁ&ﬁ%%\g nér%é?ﬁt%éﬁgaﬁthraqwnones

mitoxantrond amhlosexenirboeliapg the pbmﬂhojloyb(mes etoppbide and Qeerosme

(v) m%ﬁgb%@e a&s&és:m @Dgg tawﬁ paggé%e aég%géta%ﬁé vinca alkalonds e.g.,

vinblastine, especially vinblastine sulfate, vincristine especially vincristine sulfate, and

vinorelbine, discodermolide and epothilones, such as epothilone B and D;
(vi) alkylating agents, e.g. cyclophosphamide, ifosfamide and melphalan;



| COs, CD150 (SLAM), OX40, 4-1 BB or to their |igands,
e.g. CD154, or antagonists thereof; other
WO povsfogrsgiul at ory compounds, e.g. a reconbi naneCOEPZIO#QL0348
nol ecul e having at least a portion of the
extracel |l ul ar domai n of CTLA44®mr a nutant thereof,
e.g. an at |east extracellular portion of CTLA4 or a
nmut ant thereof joined to a non-CTLA4 protein sequence,
.. €. 0. LA f ex. designated ATCC 68629) or a
(vir) H‘ﬁ%&ﬁgﬁ?ﬁiwgﬁﬁ 'g‘hg"tﬂrs’ LEA29Y: adhesi on nol ecul e
(viii) Farhédl treisFerage hhidiods; 1 ant agoni sts, |CAM1 or -3
ant agoni sts, VCAM 4 antagoni sts or VLA-4 antagonists,
(ix %06—2 IpBpitgre zehgmgfle(cgqu 5@§ rotgcox B YieReRi gmlracoxm (COX189);
(X)Npmmr@,qgl@o%s or antichenoki ne receptor antibodies or
| ow nol ecul ar wei ght chenpki ne receptor antagoni sts,
(xi) raT@R inffipiforsycp- 1 ant i bodi es. A conpound of formula |
(xii) Qf&%e@ﬂ)l%hc%tlH%dhféscé’ §b5—ﬂ@(§rb9r'éci‘f\"téébft9rt BSpechBbihe, cladrlblne

proliferative agents. Such anti proliferative agents
cytarahive fisiarahine phasphate, fyareyriding gem(:lte)blrga(, Srraerggetopurine, hydroxyurea,

metHoﬂ’@kQétéHa%ex&e%nd%Eﬁé 8 fien cs.sles&rlr%bgd g;;ﬁﬁ.@ﬁﬁ&@% oh

RAIIHREREDT. EYAHE4E M IaEY24sH B 46p MO TRERGY) and OGTT19,

(xiii) %%ﬁkbﬂé@urﬁisag‘é cé?ﬁ{)hﬂatlr?%l%e;%ﬂﬂ ér)ﬁa oﬂaﬁ{)léﬂ?m e; (ii)
ant | est r ogens, 86;@ arox f fulvestrant, ral oxifene

(xiv) gﬁrap%nC@ ep@@émsy Mﬁl%kﬁna%e activity and fusiper ariivangiegenic compounds,
e.g. Wn@oﬁﬁﬂsswh%h GecleBROIHR Rty SOV SR br Endothehal Growth Factor

trocarg)t othecin and the  macronol ecul ar

(VEGRIpL the FeidermaldaioudaFacteNECa 36, pecieip inage &, Platelet-derived Growth
Facth{ﬁ@’Gﬁ@&)Abl tirbMde kiRRQ 2GEERS @k 'InéLﬁIH'h*?é BR&Wth Faiclr | Receptor

he antracycli'nes doxorubicin (including Iiposoma

mal
|GFf'B}W‘!ﬁ Gydlipriiependent EingsendAKs)dp) Imasnii mldqsépaanublreaqsam (zD1839),
CGPW 658/315Mb ozwe47t4hev@v1br GAIR-DONES cﬁﬁ%f&é%@@féb 547632

| osoxant rone, and podophi | I ot oxi nes et oposi de and

and IKRNiG3ds fitdhalidomiae J%LQMJD catecpxie (Gejebrex), S@5é1ﬁﬁn@ZD6126
(xv) b@%&fb@éhnpégg)hlsisaéed aﬁ&@ln@'%%r@?ﬁ?énd %&%réﬂlnr&%téié kal oi ds,

|'astine, especi al vi nbl asti ne sulfate,
(xvi) enmncﬂrgﬁemee@sp@elummlge W%@DEXF“He sul fate, and
.ne, discodernolide and epot hil ones, such as
XV")\Heﬂgﬂﬁi:do%e B and D, (vi) al kylating agents, e.g.
(Wlllb@lsmmphmlf@m@ etridpoisfagidi dedranig awisl, ludranic adih pamidronic acid,

alendiBfie’a ?%%éﬁdrﬁﬁg %BZHQéc{rQ&égﬁé‘iﬁ a;'lé?d@ﬂdn) ! one

lase | %1% ors grnesyi “f¥ansf er ase
(xix) allﬂ'prdlfél’ah‘ﬁ ar(tlbmyile@@(ngastuzumabQHerceptngM) dedsbanmiab-DM1, erlotinib

(Tarc% g)g?')(élz%ﬁﬁb Of %Xﬁ%%%n@%r%aq%égfa{r@ @340) and 2C4

Antlb(my,l ) anti neopl astl c antl nmet abol i tes,
| yor our aci | af ur, capecitabi ne, cladrlblne
(xx t@?‘?é‘?‘ﬁ'ﬂ?ﬂ% M% i ne phosphate, fl uorouridine,
enti t abi ne, 6-nercapt opurine, hydroxyurea,
The ftise Petha @etiveaganisidantaied by code pes. $erseu'6r?r &8 Bames may be taken

from &eChdiud eh@bef e SRinbaRYcompendium “The Merck Index” or from databases, e.g.
Patents International (e.g. IMS World Publications).

In accordance with the foregoing the present invention provides in a yet further aspect:

(6) A method as defined above comprising co-administration, e.g. concomitantly or in sequence,
of a therapeutically effective amount of a) a compound of formula | or a pharmaceutically



( RALTI TREXEDTM), LY231514 (ALI MTATM), LY264618

(LOMOTREXOLTM and OGI719; (xiii) platin conpounds,
we2@s5/0eashopl atin, cis-platin and oxalipl ati n; PCRERI004/010348

conmpounds decreasing the protein kinase activity and

further anti-angi ogenic conpoygds, e.g. (i) conpounds

whi ch decrease the activity of the Vascul ar

Endot helial Gowth Factor (VEGF) (b) the Epidernal
ro%eln klnase

oS Pt i) RO Beano Grig PERATBBASIY S250nd dHg substance being for

exarhgle®sriuge irkaryas the Sartidular ifdidatihsdeihtisforeisat foitke G owt h
Factor | Receptor (IG--IR) and Cyclin-dependent

7) & b@aslasucﬁﬁaﬁ&)nsm@i d ﬂweiamsaguclmup eftf)éﬁtld@ SRURt F.a ZAR-F6 3T YALK kinase
vat al anli

474, GN016,
G Ao RO g il et mscouioaly fessp ik atieraglzand a second

drug(dubslantd aai Ditbae dfubbEMhE) beifi§ fd? eRhBle GSRIRREEX dbove.
SU5416 and ZD6126; (xv) gonadorelin agonists, e.qg.

Whea@aZAPl-'fFO, org dKeirRlsk nHitidr, B0 @rcembBurdCertférhRia I( $\edinistered in
g blcalutan1de@§CASODEXT XVii)
coni e At R DS Mtrom o mpasiRagiBRmudsto: g i aaleror antineoplasti

agerace d ascdls&dfsétm BiSo\R¢ tikagks bliele et-beémmstéled Bﬂ@dﬁ Fag&thvﬂl of course vary
ronic

ndr acid andr on cid,

depiiing on i 557 BEoE Ohchapnt BRPR}Sch At Mespate gt geent used, or the

conditfthiberdit@atedeng sotféréist uzumab (HerceptinTM),
Trastuzumab-DML, erlotinib (TarcevaTM, bevaci zunab
(AvastinTM, rituximb (Rituxan(r)), PR064553
(anti-CD40) and 2C4 Antibody; (xx) tenozol ornide
(TEMODAL(r)). The structure of the active agents
identified by code nos., generic or trade nanes nmay be
taken fromthe actual edition of the standard
conpendi um "The Merck I ndex" or from databases, e.g.
Patents International (e.g. IMs Wrld Publications).
In accordance with the foregoing the present invention
provides in a yet further aspect: (6) A nethod as
defi ned above conprising co-adm nistration, e.gqg.
conconmitantly or in sequence, of a therapeutically
effective amount of a) a conpound of fornula | or a
phar maceutical ly WO 2005/ 026158 PCT/ EP2004/ 010348 - 46
acceptable salt thereof, and b) a second drug
substance, said second drug substance being for
exanpl e for use in any of the particular indications
her ei nbefore set forth. (7) A conbination conprising a
therapeutically effective anount of a ZAP-70 or a ALK
kinase inhibitor, e.g. a conmpound of formula | or a
pharmaceutically acceptable salt thereof, and a second
drug substance, said second drug substance being for
exanpl e as discl osed above. Wiere a ZAP-70 or LAK
ki nase inhibitor, e.g. a conpound of fornula I, is
adm nistered in conjunction with other
I mmunosuppr essi ve/ i munonodul atory, anti-inflammatory
or antineoplastic agent, e.g. as disclosed above,
dosages of the co-adm nistered drug or agent will of
course vary



dependi ng on the type of co-drug or -agent enpl oyed,

or the specific drug or agent used, or the condition
wheinsg2diseat ed and so forth. WO 2005/ 026158 - AFCTZERI0MB010348

1. A conpound of formula | R PCT/EP2004/010348 (1)

wherein Zis =CR2- or =N-; eggh of R R, R2, R3 and

R4 i ndependently is hydrogen; hydroxy; C, -C8al kyl;

C2- C8al kenyl ; C3-C8cycl oal kyl ;

C3- C8cycl oal kyl - C, - C8al kyl ; hydroxyC, - C8al kyl ;

C, - CBal koxyC, - C8al kyl ;  hydmopayds - CBal koxyC, - C8al kyl

aryl C1- C8al kyl which optionally may be substituted on

the ring by hydroxy, C, -C8al koxy, carboxy or

C, - C8al koxycarbonyl; or R3 and R4 formtogether with
1.t heA normpagerof fomgiuladr bon at ons to which they are

attached a 5 to _,10 nenbergd heterocyclic ring and

conpri si ng addlﬁionally 1R"2 or 3 teteroatons sel ected

fromN, O d ach

I ndependent | =

C, - C8al koxy; . y ynyl - oxy;

hal o- C, - C8- al ¥ ~CB-aRKOXYS 0]

hydr oxyC, - C8al kdxy:; éﬁ- C@alk-#yc C8alﬁoxy,

C, - C8al koxyG, - c&il koRYC1- C8al koxy: aryl :

aryl Cl- C8al koxy; heteroaryl; heteroaryl C -Cal kyl; 5
whekeil 10 nenbered heterocyclic ring; nitro; carboxy; C2-
Z is SBRkkgxyecar bonyl ;  C2- C8al kyl car bonyl ;

- N al ky O C, -C8al kyl; -N(R'O)R"' -
eac ol ﬁﬁ Rg( @%ﬁ“ﬂpﬁe@;m@entlbﬁ hydrogen hydroxy; C-Cgalkyl; Co-Cgalkenyl;

R?cé%roélwv b@mcy%%hKyR'c%Ré&yl N%ﬁa@g dg@&p ek c%h%@&-csalkyl

i'ndepéndently is hydr o
ylrony&) icentspxy Caaalil ﬁ@'.l% sajkey! wblpbomianaﬁ}smamewubmwted on the

%%ﬁ%&%%bkﬁ alkon: \%% ‘28% @&&&%@'ﬁya csal kyl :

or Rm " @jn ic@g]qgwth t q;mtrgggm R@ql yarbgrp alomgl to which they are attached abto
it} We%é%éféﬁ'bc ‘nﬁé1 aﬁtﬂ’%grﬂpﬁé J\g%//agﬂ?ﬁ'o ﬁ&?,ufﬁrt %Eéllle?d%tc%s selected
roxy,  C, - C8al kox oXy' or -

the ring b car
fegmiN gk bonyl or 5 to 10 nenbered heterocycl ic

or ea'bh "(‘)9 R1 Cﬁz JRd F@nﬁ#dagerf h IQE@B%@{ h‘é@t(? -é% Cﬁi@%ﬁ(o;eqp Ca.galkenyl-

hey are attac ary

%{t @rz c?éww ¢>@shai@r§1x§bmﬂqum Fugnene-Gs-alkoxy; hpdroxyCit-Gsatkoxy; Ci-
é%ﬁ@& edcldi l\t-@a% &-c - -

SRR CACIAIRING -Cucfiily Okl B B L9l IMGAEHE: heteroary:
h?é%éfryé@ Cnﬁ;lkwafr @ﬁ.& m@mbaﬁe@d@womh@nnm eite; oanpoky;Cz-
C@MolarndE CEIcalkBaBBh AT RRECLL SIUREICH LS. GARG LNESIR™; -

heteroato ?ect e)g ?R Ng {() (Ir?g] 11 " .

CON(R JR™; -SO.N(R )R or -Cq- C4-alkylene -SO:N(R™)R"; wherein each of R" and R
independently is hydrogen; OH; C4-Cgalkyl; C,-Cgalkenyl; Co-Cgalkenyloxy; halo-C,-
Cgalkenyloxy; Cs-Cscycloalkyl; Cs-Cgcycloalkyl-C4-Cgalkyl; C+-CsalkoxyC4-Csalkyl;
hydroxyC+-CsalkoxyC+-Cgalkyl; hydroxyC.-Csalkyl; (C4-Csalkyl)-carbonyl; arylC4-Cgalkyl
which optionally may be substituted on the ring by hydroxy, C-Cgalkoxy, carboxy or C,-

Cealkoxycarbonyl; or 5 to 10 membered heterocyclic ring;

or R" and R? form together with the C-atoms to which they are attached aryl or a 5 to 10 mem-
bered heteroaryl residue comprising one or two heteroatoms selected from N, O and S;

or R" and R? form together with the C-atoms to which they are attached a 5 to 15 membered
non-aromatic carbocyclic or heterocyclic residue, wherein the heterocyclic residue
comprises 1 to 5 heteroatoms selected from N, O and S;



WD 2005/ 026158 PCT/ EP2004/ 010348 -48 each of R5 and R6
i ndependently i s hydrogen; hal ogen; cyano; Cl1-C8alkyl;
whadosogaisC8al kyl ; C2- C8al kenyl ; C2- CBal kynyl ; PCT/EP2004/010348
C3- CBcycl oal kyl ; C3-CBcycl oal kyl C1- C8al kyl ;
C5-ClOaryl C1-C8al kyl ; and (1lyhgat |east one of R7, R8
and RO is: (1) halogen; or (ii)
tetrahydropyran 2-yl met hoxy, tetra
| met hox

each YR o3 B ndper GBI & BYSTBRG 1G85 R NeRllo-Cr-Cealkyt

CZ-GAB&EWI CECHlkyinl} C-Cavidicanyt ﬂszébmdm@lCpcmfyﬂzl5re13arylb1-csalky|
4- |sopropyl pi perazin-1-yi, 4-(2-methoxyethyl)-

pi perazin-1-yl, 4-phenyl-pi perazin-1-yl or

(1) étlé@sﬂbﬁboprﬂ%drR%sW or (iv) Cl-Csalkylsulfanyl;
or Sté' Cl- C8al koxyd - CSaI koxyd - CBal koxy; or (11) R7

an C8FMR8 and R9, respectively formtogether with
t hgg@@crag@ﬁro?ymsz ylrhe‘mjxy‘ heﬁﬁ@wr@u@n-@ylhmz : ¢, thia@dl-Bylmethoxy, 2-(2-
menber e e ri sing ni trogen
at 88 py"img"b%ﬁ(?tq){’@xﬁe% ~8Y" B%W?tﬂgxy iE YIS ubst i t ut ed
by (ifi gh)ai ﬁﬁﬁﬁxy—&hﬁlbmﬂi&‘?zﬂp@fﬂzﬁm-ﬂ hMéo;%pyl -piperazin-1-yl, 4-(2-methoxyethyl)-
tl‘lf|UOI‘O et b) 6 nenber ed
hePl@PbaEyb Ve rﬂh?ﬂy'o%ﬁ‘ﬁfﬁ'%‘%&°EL4ﬁP?%@‘8ﬁra§'Po1w¥' & (c) a
@pcgmmfgﬁgdm}t erocycl ic residue, wherein the
roc ue conprises | to 7 oxygen atons,
ZY? égaélkﬁ")(éf éqajkC)ﬁbC‘]f%sa!K%y, and in (I1) up to one of
dR? R8 and R9 is hydrogen; hydroxy; Cl- CBal kyl;
(1 I%ar@ggéy %‘y?qgv{g lr%@%@?@?pégﬁ@ﬁéig%gghqﬁrbon atoms to which they are
attachey! Cl- C8al kyl ; - Y-R12 wherein Y is a direct bond, O,
%g&%alrl@/l‘en or -O-(CH2)1 8- and R12 is a i )
@ Sraiead betemrdisto jsifng 2gitspgen aiemperirein the heterocyclic
rfﬁlgf§§l¥lfs}1ﬁ1técﬁby I&I@s% Qmméﬂhplgrrﬂno-&hwor% 2, Dt RIORAEAPE or
sel ec from car

(bka © e 8 Imesrhared h?‘i?m?yP"C "%”QN(OCP”%‘BWT ifrogen-alpmpee 1 ;
(€)EDIRLORAEmbeP 0BGl residre? WhBrdih RbThet?beyRlic ?E%ﬂjug%om prises 1

o R8 and R9, respectively formtogether with t
1R A ON¥IPRIBME: t 0 which they are attached, a 5 or 6

and WRSFERYiA ub@é ﬁwcp@hakn GIPOB[d 5141@&' Fi? R2 aﬁa RS léwo%gw RYBoxy: Cq-

sel ecte

ol acapReY: FIRE Copkvh Fi-CyaleatyCofsRPoaRg: SaPsriqakyICr Caalky

aryld, TSlam lnda:a%m haiflvag g i amhew chelmafdhe rloqalkyl 12
MO yls hal o- G- cBal K xey Kyl sul T any 2?“’ andR%is a

subs@yte@g%ﬂq@gwg,stlu@d %pr%w@b_e@amqg%@yychgﬂng comprising 1, 2 or 3

heteroatoms selected from N, O and S; carboxy; (C+-Cgalkoxy)-carbonyl;
-N(C1.salkyl)-CO-NR'R"; -CONR"™R""; -N(R")(R™); -SO.N(R")R": or R” and R® or R® and R?,
respectively form together with the carbon atoms to which they are attached, a 5 or 6 membered
heteroaryl comprising 1, 2 or 3 heteroatoms selected from N, O and S, or a 5 or 6 membered
carbocyclic ring;
or
(Il each of R”, R® and R® is independently hydrogen; hydroxy; halogen; C-Cgalkyl: Co-
Csalkenyl; halo-C-Csalkyl; C4-Cgalkylsulfanyl; C4-Cgalkoxy; C4-CgalkoxyC4-Cgalkoxy; C-
CealkoxyC+-CgalkoxyC1-Cgalkoxy; Cs-Cgcycioalkyl; Cs-CscycloalkylCq-Csalkyl; arylCq-Cgalkyl;
-Y-R™ wherein Y is a direct bond, O, C4-Cgalkylene or ~O-(CH,)1.s- and R is a substituted



C8al koxyd - C8al koxyd - CBal koxy; C3-CBcycl oal kyl ;

C3- CBCycl oal kyl C1- C8al kyl ; aryl C1-C8al kyl; -Y-R12
wob@seea1s is a direct bond, 0, Cl-CBal kyl ene PCT/EP2004/010348

-0 (CH2)1 B- and R12 is a substituted WO 2005/ 026158

PCT/ EP2004/ 010348 -49 or unsupstituted 5, 6 or 7

nmenbered heterocyclic ring conprising 1, 2 or 3

het eroatons selected fromN, 0 and S; car boxy

(C1- CBal koxy%\I car bonyl ; - N( Cl1_8al kyl ) - CO- NR10O

oomNRbstitated SGRI G)eragred h s@wﬂmrmqmmsww arqﬂ 3rgpteroatoms

gédlsgéd ﬂgﬁmorﬁgo arn@ﬁ%&rtbb ﬁ'(&-b&’éﬂ(ﬁx zac b ! N(‘CH%lktng’)O -NR™R":

HEANBI B H&@Fér)ﬁﬁr)yl-s%zN(ﬁe%% o%r;Pmar@ Fﬁ | Pé@dc%nfﬁepgﬁtwgly form
@clge§1e9 Witd 1St HhoR Ui @% t8 Whﬁﬂ’\ttﬁé&/ ér%%ﬁi‘a%ecp aey‘gr @neﬁfbe%dﬁleteroaryl or

nber e ocyc IC ring, or a nber ed
heteescudlicoesidue eempiiging b & hefgroatanss selefé@%@rn '\th)?r'Bd S,ora5oré

\;ﬁdémb%ﬁwde%&éaﬁygrm tgo’% Wﬁ 78 20 RleritieFRetcfs lkorgg‘db@ Eomgnsmg 1t07

ich they are attached a
pxrgeertemsi@ndar omat i ¢ car bocyclic or heterocycllc
egidugp? rein the heterocyclic residue conprises 1
(A{ %é hetg%%@tons selected fromN, 0 and S; or (b) RL
ar(a) R2 ROgad Réformotogether with thed-atorisdermiiich they are attached a 5 to 15

( o) Gﬁ‘)\ é;gh %m aro(ﬁlfﬁﬁ% é?fc or hBffd re%glél?ﬁ/h'é}%m th¥ heterocyclic

t oget ma resi dde of formul
cmwm CQumRIisRS 1|tg 5 hewmemmﬂtedcﬁon( bf) Orandi % qofi )

(HfIr 0 Rl ﬁ@%g%i@g&mﬂé%mu%o?@ ﬁﬁufa! L@(UI—P)’T‘—C@J-@J'IB-CFPICH NH- or

oxyCl- C8 oxYy;
C%Niié(ﬂk'eh?(@?@*Nopf(l v) hal o- C2- CBal kenyl oxy or (V)

: )éyl OXY andR? Q({dve}lre)rwé@'% é{GE];lé)O’f ML '@)I-RN?’NHS aﬁ@hhlé

enz oxy; or (©Q Zis
a-s&plzN%/%e)Peon 2. A conpound according to cl a| m 1,
gel NRRE, is =CR2 and R3 is SO2NR10R11. 3. A conpound
3rd|ngto claim2, wherein one of R7, R8 and R9 is
NRl(O‘Rl 1fluord-Gamalkoxy qumlsmrﬂatorﬁ flugring afems; Qr ogen, COOH,

res gcuvﬁak&worc%lkg%’@r&aﬁg&m rR8 and R9,

the h the carbon atons to
vvh| ¢il) t Reyesalkenydyaehed, a 5 or 6 menbered heteroaryl

@9}%883692 L& GIeRFibRAHer cONPrising 1, 2 or 3
(v) benzyloxy; or
(vi) —N{CH3)(R"™), wherein R"™ is methyl or benzyl; or
(vii) Cq4alkoxy; or
(C) Zis=N-
or a salt thereof.

het

2. A compound according to claim 1, wherein R*is =CR? and R® is SO.NR'"R"".

3. A compound according to claim 2, wherein one of R”, R® and R? is NR'°R"" and one of
the remaining is H, halogen, COOH, CF; or C+.alkyl, or R” and R® or R® and R®, respectively,
form together with the carbon atoms to which they are attached, a 5 or 6 membered heteroaryl

or heterocyclic residue comprising 1, 2 or 3 heteroatoms.

4. A compound according to claim 2, wherein R' and R? form together with the C atoms to

which they are attached a 5 to 15 membered heterocyclic residue comprising 1 to 5 O atoms.

5. A process for the production of a compound of formula I, comprising



4. A compound according to claim?2, wherein R1 and R2
formtogether wwith the C atons to which they are
wa@eaaok@ads a 5 to 15 nenbered heterocyclic resiPUBEP2004/010348
conprising 1 to 5 0 atons. 5. A process for the
production of a conpound of tgpnula I, conprising WO
2005/ 026158 a) reacting a conpound of forrmula Il -50
PCT/ EP2004/ 010348 H wherein R5, R6, R, R8 and RO are

def i ned abqv and is a leaving group, preferably
a) rﬁ%?tﬁg&c%“ﬁﬂ'fnag?%mlﬂ'ﬁ'g broni de or iodide, or
nmet hyl sul fanyl; with a corrpound of formula Il NH R

wherein R Rl, R3, R4, and Z are as defined above; or

b) reacting a conpo nd of forfflula IVRG N -NY R3 R4

wherein R R1,R2 andr? are as defined

above and Y is a aw"hg g D preferably hal ogen 0

such as chloride romde o od{ dg, or

met hyl sul fanyl X'wi tN a c¥npound oRformula V (V) H2N

RO wherein R7, R8 and R9 are as defined above; WO
whe20R? mmsaqa%ﬁ/m@aéldeﬂ:w&wéjamm i £RAVIAY ighalipl Pferably

resul tin f f.or ee or in form of
ha'°ge%»3vfth SR B4 B sshlaifafila ™ ne compound
with %fco f or mul aﬂj obtaH ned in free forminto the desired

?aﬁ {nppgp%o 05'?]”'9 &e versa. 6. A conpound according to

claim1, or a pharnaceutically acceptable salt

thereof, for use as,a pharmaceutical. 7. A

phar maceut i cal ,conp sition conprising a conmpound of

formula | acc

(i
R® R
wherein R, R, R®, R, and Z are as defined above: or

b) reacting a compound of formula IV

RO RS
R! R2 :
2o = v
N N Y V)
R® ila“

wherein R’, R", R®, R%, R®, R® and Z are as defined above and Y is a leaving group, preferably

halogen such as chloride, bromide or iodide, or methylsuifanyl,

with a compound of formula V

RS

(V)
H,N R®

wherein R’, R® and R® are as defined above:;



or a pharmaceutically acceptable salt thereof,
together with one or nore pharmaceutically acceptable
walRdoaeni1ss or carriers therefor. 8. Use of a coPQDERPZ0©610348
formula | according to claiml in the preparation of a
phar maceuti cal conposition foPluse in disorders or
di seases where ZAP-70 inhibition plays a role. 9. A
combi nation conprising a conpound of fornula I
and ﬁét@@érmgﬂlﬁetréstﬂﬂr@' ddbolAd f fonh@é MRERSE brqﬁlrdrm @mt amd Svhere

salt thereof, and drug subst ance.
reqURER IRSAVTER BieckABRROLAG Og%rw'@alp%t?@ﬂqﬁ. 8 JPadirgi o the desired satt form,
or vieh sstases where ZAP-70 inhibition plays a role, in a

subj ect conprising adm nistering to the subject an

6. ef AQ@Hp‘b@n@ﬁE@lﬂ&mﬁﬁo daeP MR W har@bcduica Rcbptabie @aR tiGeof, for use
claim1 or armaceutical |y acceptable salt

as atpﬁg %‘tl onal ly conconmitantly or in sequence with

r ay euti.c ective. amount of a secon
7. su%??'g %ceutlca co%posr&on Comprls?ng a compound of?ormu?a l accgrdmg to claim 1
or a pharmaceutically acceptable salt thereof,together with one or more pharmaceutically

acceptable diluents or carriers therefor.

8. Use of a compound of formula | according to claim 1 in the preparation of a
pharmaceutical composition for use in disorders or diseases where ZAP-70 inhibition plays a

role.

9. A combination comprising a compound of formula | according to claim 1 or a
pharmaceutically acceptable salt thereof, and a second drug substance.

10. A method for preventing or treating disorders or diseases where ZAP-70 inhibition plays
a role, in a subject comprising administering to the subject an effective amount of a compound
of formula I according to claim 1 or a pharmaceutically acceptable salt thereof, optionally
concomitantly or in sequence with a therapeutically effective amount of a second drug

substance.



