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pyri dopyrazi nes and use thereof as kinase nodul ators
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%or contrnging various cellular events such

as, for example, metabolic" processes, cell growth, cell
migration, cell differentiation, membrane transport and
apoptosis., ‘The kinase protein family is responsible for

protein_ phosphorylation. These - enzymes catalyse

'trausfer of phosphate to specific ‘substrate proteins:

Based on the substrate spec1f1c1ty, the kinases are

divided into two main classes, the tyr031ne kinases and

‘the serine/threonine ~kinases.  Both the receptor

tyrosine ‘kinases and the cytoplasmic tyrosine and

serine/threonine kinases “are important proteins in

. cellular . signal transduction ' OverexpreSSLOn or

'='Jdegradatlon of these protelns plays an 1mportant part

35

' These include inter alia metabolic disorders, disorders

in disorders based on pathological cell proliferatious.

;-of.the'connective‘tissue and of the blood vessels, and

malignant and benign.oncoses. In tumour initiation and =

development they frequeﬁtly occur as oncogens, i.e. as
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mal i gnant and beni gn oncoses. In tunour initiation and
devel opnent they frequently occur as oncogens, i.e. as
2 aberrant, constitutively active kinase proteins..

The consequences of this excessive kinase activation
are, for exanple, uncontrofled cell growh and

reduced cell death. Stimulation of tunour-induced . :
POM I Y actOrStidy 5 vallso petine ceiresef proteins. The
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el uengrd diy ReF7aek9 £rk - ‘have to be present as
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‘_'Pyrido[z 3~ b]pyrazine 'derivatives'?_ substltuted f.in

25 -position 6 or 7 are widely used as pharmacologlcally 

active compounds. and as synthons ‘in pharmaceutlcal '

‘chemistry. For example, the patent WO 99/17759 

describes pyrido[2,3—b]pyra21nes which have in p051t10n;

‘6 inter alia alkyl—, aryl- and heteroaryl substltuted:

carbamates. These compounds are intended to be used to ..

- modulate the function of se:ineéthreenihe pfetein
 kinases. _ ' o .
‘The patent WO 04/005472 of White et al. ~describes

inter alia pyr1d0[2 3-blpyrazines whlch are carbamate-
substltuted in pOSlthﬂ_G and whlch as antlbacterlal

substances, inhibit " the growth of bacterla An

. antitumour effect is not described.

fCertain diphenylquinoxalines ahd —pyr1d0{2 3 b]
pyrazines - with = specific alkylpyrrolldlne, ' alkyl—‘
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substances, inhibit the growh of bacteria. ‘An
antitunmour effect is not described. Certain

di phenyl qui noxal i nes and pyrido[2,3-b] pyrazines with
speci fic al kyl pyrrolidine, alkyl 3 piperidine or

al kyl sul phonam de radical§ 8n~a phenyl ring, which
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1t| @rtexluctsm i tiéfeseace chn behesqoymisidi st Die] -
ﬂ%ﬂﬁ@@s§ccbfaiﬁ teRs d (E Jt.l?\ﬁrr%%fgﬁ 'TEEFCQE gdsgrdell:l%_s

of cel pro Ifera |on |ca I'on
lF“e‘fﬁﬂteIOfa-r J. Med. Chem © 1990, 3044 3050) descrlbes

in oneiexenpl ehbh@awtth@m 503%32@4458 ebBYbelorme et al.
(%%rb te- gﬁb tltut rhgp% - . b] pyrazi ne :
T eTAN° n?P e substditiifad RySkdEed -
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ﬁ&dﬂi&bf&ﬂl@ﬁfect of these ‘conpounds IS neither
de ed nor,. obvious. 30.The publication by C

’FE 5 Publiqidorchdfy ilrepie 12061218 d&esk| b%@em
19&0syﬁmh£53QS@Dddeﬁdﬁﬁbe@alhOBn@fexample the synthe31s

of a  6-ethyl carbamate-substituted pyrido{2, 3-

blpyrazine derivative. An antitumour effect is neither
disclosed nor obvious.

The synthesis of further 'derivativeS'fof 6-ethyl
' carbamate- Substituted : pyrldo[z 3~ b]pyra21ne  is

"' descrlbed. in a publlcatlon by R.D. Elliott (J‘ Org.

30

Chenm. 1968 2393~ 2397) A blologlcal effect of these

compounds is neither described nor obv1ous

-The publication by C. Temple, Jr., J. Med. Chem. 1968
- 1216-1218 descrlbes the synthesis and 1nvest1gat10n of

6— ethyl carbamate- substltuted pyrido(2, 3- -blpyrazines as

. potential antlmalarlal agents An antltumour effect is
- neither disclosed nor obvlous
35 |

It has now been fouhd 'surpriSiogly, that = mnovel

compounds from the pyrido[2, 3- b]pyra21ne serles which
are substituted in p031t10n 6 or 7 for example by urea,

thlou:ea, guanidine or amidine. groups ‘are suitable for
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6- et hyl carbamat e-substituted pyrido[ 2, 3-b] pyrazi nes

as potential antinmalarial agents. An antitunour

effect is neither disclosed nor obvious 35 It has now
been found, surprisingly, that novel conpounds from
the pyrido, [2, 3-b] pyrazi ne $eTies which are
substituted in position 6 or 7 for_exanple by urea,
PEROATIEW RRkFaneRE Dr i@k BhaengiBlptianeofumispisersed

célHMEﬁMCBMQnHEmﬂiﬁﬁﬁ&étﬁiﬁntb@o@@@@b@t'Qﬂlobartlcular
sdlre%; ceIIuI Si transducti on processes, :
§ partit h“ﬁ MEHe f Gfcti dyresine  and:

aapMMEAnhnﬂuhlnﬁw|kmﬁa§m$xnmm@ kfaaseshandtfieatibat of

t of . 5 h
mg AR, | O pPeRebR" BheBRedr ") B R v vk ebhe
ba’#@sd't:hepromt@@eder dubgsedsbhnpathd| agva:aies:elalnd other
dﬁ@@JﬂJe%rsat baBed éﬁcogsglm&lﬁwlé@is ﬁmlﬁge%%i%ﬂ%

._appl |cat|on descri bes. nove

3t %ﬂb@raﬁ?ﬂ@CEerlEaeofPﬁﬁéegéneﬁﬁpllcatlon

dEemdla o R%ONERZ RImi¥oudRl ifraphi chplhe pyridof2, 3-
b ubsti t.uents -Rgﬁg the follaow n 15 neanlng R{™
K "RF gy S5°¢ SR %b%t@l%ed%a borfe® (i)

hydrogen 20 (ii1) hydroxyl (iii) halogen such as, for

~exanpl e, chlorine of bromne 25 (Ly) alkyl, mhere'the
Rt ?

alkyl radical is s \\ consist of 1 to 8
C atons, (Vv) unsubstit red r s bstituted aryl, where
the aryl radlcal WE% . or e |dent|cal or
30 different . CF . ONRTNH2, NH-al kyl

cycl oal kyl , NH-heterocyclyI NH-aryl, NH hetero- aryI
NH- al kyl - cycloalkyl NH-aIkyI-heterocycIyI,

NH-al kyl -aryl , NH-aIkyI-heteroaryI, NH-al kyl -

in which the: substiﬁuents R1-R4 ”havé the foliowing_
meaning: : o S

R1 and R2 may be independentlyLof oﬁé'anotheri

(i) hydrogen

(ii) hydroxyl -
- (iii) halogen, such as, fof examplé, chlorihe'or_bromiﬁe,'

(iv) alkyl,.where'thé,alkyl radical is satﬁréted*énd

may consist of 1 to 8 C atoms,

(v) .unsubstituted‘or substituted aryl, where the .aryl
radical 'may have .one or more  identical or- 
different F, Cl, Br, I, CF;, CN, NHp, NH-alkyl, NH-
cycloalkyl, ‘NH- heterocyclyl NH-aryl, NH hetero-

aryl, NH-alkyl- cycloalkyl NH-alkyl- heterocyclyl

NH-alkyl- aryl_' NH-alkyl- hetercaryl, NH-alkyl-NH,

NH-alkyl-OH, N(alkyl),, NHC(O)-alkyl, NHC (0)~



NHal kyl - OH, N(al kyl)2, NHC(O-alkyl, NHC(O - 5

cycl oal kyl, NHC(0)-heterocyclyl, NHC(O -aryl,

NHC( O) - het eroaryl, NHC(O) -al kyl -aryl, NHC(O - .

al kyl - heteroaryl, NHSO2-al kyl, NHSO2-cycl oal kyl ,
_NHSOZ-heterocycI yl, NHS02- a&yl", NHSQ2- het eroaryl, 5
NHS02- alf -ar NHSOZ al kyl - heteroaryl, NO2, SH,

S ol KT TG LR ' S RBteiSargr t e oreyarrD, | O AHGAO)-aryl,
0- cycmmtwmeeahesyppycl hiic Qopr ] ky D-a gl £ 0aNG (0) -

_ 82: %Jrki ;ﬁlo %‘:'qu&f M%%@ tﬁ{r yCl%Iﬁ@,q ~cgigloalkyl,
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O ( CHI PO hIBxOcva Ikl ,, O@(ISI)JZ el 0al Ry$O,- -~heteroaryl,

OC( O)miﬂ raq_q(&ﬁ]—ﬂr&]x% %Fé Yéllﬁgﬁ% ePcféﬁgosggﬁoz, SH,

.osoz %T%Jyﬁ)c/ylosﬁzaéyélfoﬁﬂwtermlheoar o0&fFhyl O-alkyl,

OSQ2- @t ¥ e1 &80y et er 0y et 18l kyl - g(nyl o=

. 0S02- al kK I-heteroaryl oP O

C( O -BFYFroay g - « het er 08 ky Edd%%qélrkyl ‘O-alkyl-

- Q02- CN@&@ﬁd)diyélyII)ZOhélﬁzQCM% ¥l )Lheteroaryl O-

-C02-h I y
'heterégic}grfscw Cocoél 2#‘
(O - w«zloaj(@wed:km FhEeEerbiyey ol palokyb,) Q(L‘QILNH-OC(O

SOl SR S g

ﬁ/’ gg!zgél lel'aiEYieroaryloc 6y - |

(O %ﬂ”[@ﬁ‘r , OB NH 332 lkatler 0a®§P,-cycloalkyl,

‘. g((%g "&@d&i—ﬂe)t%ro@(y@)l@(lcy@s%}’zl—%)&@_LZ o%ézfi(cgéé\lﬁ@a{zﬁ’y]?,k 0S02-

et.eroar 2, SO al K , SO-
S02- Jg}f 25HZ12) SESNa élllléyll he§@ﬂﬁlr§¥yl OF (0) {OH) 2,

. SO2NHE bt e Dy, , C802NEralikylc w)Whetei@ilﬁyﬁOZcﬁbﬁi kKyto,—

: S0.20- al k |
-ﬁgtzgr%fcy@r'y %% é‘ i?aﬂ%¥irog¢ yh§6 é%ggiygentgoz Hryl,
can ffé@/zehteﬁ@m@lrwé 1, ZOgralBkyandyclbelkykyl, COz—alkyl-'

g?/%ﬁ%é%%%\Mﬂ oc?’i A]hke’?ﬁ%r el >/¢82_Q'ﬁ1%h1 B

~al kyl G HetBHEar ¢ @%T@l]&%ht sCrfﬁ’))NHrﬁY?@lpﬁ klﬁénsél(\ﬂééﬂﬂ-

be Su@ﬂeﬁdﬁﬁﬂlyl C(O)NH-aryl,  C(O)NH-heteroaryl,
- C(O)NH- alkyl cycloalkyl - C{O)NH-alkyl-hetero~-
_ cyclyl : C(O)NH~- alkylearyl"' C(O)NH-alkyl-~

. heteroaryl, C(O)N(alkyl),, C(0)N(cycloalkyl)z,
'-C(O)N(afyl)z, C(O)N(heteroaryl)z, . SO-alkyl, SO-.
~aryl, . S0;- alkyl - 80z-aryl, SOZNHZ, SOQNH—alky,l,
| -SOgNH aryl | SOQNH heteroaryl, S0,NH-alkyl-aryl, -
. 50sH, sozo alkyl, S0,0- aryl, 5020 alkyl-aryl, alkyl -
'cycl-'o“al'ky'l, heterocyclyl - aryl ~or heteroaryl
ﬁsu‘bst.ituents, n can have the value 1 ‘2 or 3, and
'the - alky:, ) cy_cloalkyl, _heterocyclyl’ aryl,
heteroaryl alkyl eycloaikyl alkyl- heterocyclyl
alkyl- aryl and alkyl heteroaryl substltuents may
_in turn themselves be subst:.tuted '

{(vi) _unsub'stituted"or_ substituted _het‘e_roaryl, ‘where the
'-rh_et:e.roaryrl radical may have one or more identical
" or different F, Cl, Br, I, CFs, CN, NHz, NH-alkyl,
- NH—cycloalkyl, . NH- heterocyclyl NH-aryl, NH- -
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35 (vi) unsubstituted or substituted heteroaryl, where

the heteroaryl radical nay have one or nore identical

or different F, d, Br, |, CF3, CN, NH2, NH al kyl,

NH- cycl oal kyl , NH heterocyclyl; NHaryl, NH - 6

het eroaryl, NH al kyl -cycl oaﬁkyl NH- al kyl -

het er ocycl yI NH- al kyl - CPK NH— al kyl - heteroaryl,

NH- al8AengaE Y INH- al kyNH kmeackylmlk_wm(q alEirialkyl-
NHC( @et@ifdcqaj Tyl , N‘Epa(l@)ﬁflhféx%floc)’ﬁhWalk?"ﬂ%@te@oaryl

aryl, O heteroaryl al kyl -ary

NHC(d*SH Rbtrer &ALk SN A Gagrky INgeiso HHC (0) alkyl

ﬁycl Nﬂd«sﬂ d‘JHSQ%lh%tBJ ocyHy(a) H—g&gg@%@ Ly HWHS»Oillmc o
et er ar a et ryl

a%ﬁ{l's al kyr{H): @) )&ﬁt %qféfqeroary}[qﬁ%fé) ?‘(%F

O aI RIAC (O —@Adiydalh«ytler@:ayly,l 0- Nﬁ@t)@%@hkyl NHSOZ

O al ky a g

O al K Ic-lar Pﬁlsg h*é%“él?]s%?ﬁff}fmﬁ BEOsrRyyl,  NHSO,

o O)hqi%%wx@w " OO SFiRet el bryeayyl, OC(o)Nzwgd alkyl-

OC(O)Irét%thf&%I NI Ok, a'sMé'lk%fly' §- ézrﬂ%; ¢ 5= heteroaryl

O | kyl_- |, OsO3 --al
%I zg)zﬂaky?/ ter o%ﬂ%@ycl yp"CEBéQaiky ryl [o2

‘ hetemqﬁqamoa al kyleaaykyl%pawéku 1heteroarcbua,1ky1—

‘COZH)I"(‘E((}%_I%?%’?%(Y?CO %cﬁl&%cﬁ{ o arylz etaéﬂ‘éijg‘le%arry%yl

C02- &GA0) mﬁet e®©a®yl~¢yc:ﬂ)<2ahkym ogdPoabieterdei2lyl,

LS ) BT ARG, i

cycl &4 Mﬂ%m%&@:&m y@SOacl:f( 0) N Qrypilkyl, 0502

(0 I‘dly}dle:taa_mr,yl o€ et ak-ky < 13| Oalo‘sﬁz,-a@l 0S0,-

g((gg paes algé%)/‘:‘ -VEIE‘t %@Cll&yé(—@) (Ll l{%}g@églk ¥L—'heteroaryl

- C(O) NEcy| (@)ley! )Zzo)%a)wcﬁr Wy (03-ar&0) N((knet—efeoﬁrsda)r%rl

SOPNG ATy L2081 8o P OREE B B LI iR oeYeLy L,

sozoCéazkwyévypozahayeroaryl COz-alkyl- cycloalkyl COg—

alkyl- heterocyclyl COz-alkyl~- aryl_ COzfa_lkyl—_
hetercaryl, - C(0)-NH;,  C(O)NH-alkyl,  C(O)NH-
"cycloalkyl . C(O)NH- heterocyclyl , C(C)NH—_—aryl,
.C(0)NH-hetéroaryl, - C(O)NH- al.kyl»cyclbalkyl,
C(0)NH-alkyl-heterocyclyl, C(O)NH-alkyl-aryl,
C(O)NH-alkyl-heteroaryl, C(O)N (alkyl)s,
. C(0)N(eycloalkyl)s,  cloN(aryl)y,

.C(o) (heteroaryl)z, SOzNHz, SONH-~alkyl, SO.NH-aryl,
. SO;NH-heteroaryl, | SOpMH-alkyl-aryl, 'so;,ﬂ, 80,0~

alkyl S0,0- aryl, SOZO-alkyl -aryl, ' alkyl
- cycloalkyl, heterocyclyl aryl or heteroaryl
substituents, . “and the - alkyl, cycloalkyl

heterocyclyl, aryl and heteroaryl substltuents may.'
in turn themselves be substltuted

(vii) OR5, Wheire “R5' can be alkyl; c'ycloalkyl,
' héter.oc_:yclyl, aryl, 'hét-e'roérjfl,
al kylcyc_loa:l kyl, alkylheteroéyély’l v .alk-y-laryll.

or alkylheterocaryl, and'the' alkyi, _cycloal_kyli,‘
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- -cycloal kyl, heterocyclyl, aryl or heteroaryl

substituents, and the al kyl, cycl oal kyl,

het erocyclyl, aryl and heteroaryl substituents may in
turn thensel ves be substituted, 35 (vii) OR5, where R5
can be aIkyI cycloalkyl ~ heterocyclyl, aryl,

het er oar al k cIoaIkyI al k Iheterocyclyl
'alkylary¥ oo teroaryl aéﬁﬁrthe al kyl | heteroaryl,

clyﬁl Ioal K’:lylk}lr]chch]e:t&I]qlﬁt]yh,d yblkﬁlllljétehﬁfzgt?ﬁlyl , alkylaryl
al kyl cycl oa et erocy al kyl ar or .
aIkyIheteroaigylge%§¥??ﬁg &ﬁtquF I¥ part Ehedr
turn be mamist iinutiadn Boévsubs)tﬁRﬁ;ed/mere R6 can be _

al kyl, cycloal kyl, heterocyclyl, aryl, heteroaryl,
alkylcycloalkyl alkylheterocyclyl al kyl aryl or

BT het SRbar yWhesrd thfe abRyl , beyclabkkyl , tycloalkyl,

het er ocyid td ro @ di_gnd heteroag¥§l alkylcycbg%ggggryl
al kyl aryl  or”al kyl het eroary]

- al kyl hetero
subst i t LRHE ﬁ%%loaf%lfy hei ﬁlkﬁéhﬁterﬁcyamlbe alkylaryl
‘substltL@:Sdalk?lhéxérblB}ﬁ@ wiver ecH¥ andy RS @q&loalkyl

i ndependent | ch ot her, .be hydr ogen,
cycl oal f%:£@1 %ﬁﬁ@ velyl, 2&¥%1, het®@Daryl | K v oaryl,

aIkyIcycaykylcg¢anlkybwocy&kylheaékybgcyylor alkylaryl

a|ky|heh§{ogi¥gih?9 égﬁ¥?|%%%StQ¥%ﬁ%l kyéanﬂoa?ﬁ thelr

het er.oc eroar | cyc

“al kyl het%ﬁf%ycﬁyltu@ K aﬁ*h}bstldifu‘f@doyl het eroaryl
. Substituents can for their part, in turn be

bstltut and_ R8 are together cycloalk
het er'dt{fti | wg\ﬁ’ﬁ@r R tyerdal K1 card hé?%?%“é%?%ly of

can, foreddiei rofast, ibe t UrRidRyesybstaitied. 3 1aad kR4,
‘Can’ 'nqﬁgggg £§éﬂyff eagglOthﬁgteggag¥qtoQ%ﬂkylcyclyl,'

~alkylheterocyclyl, ' alkylaryl or
alkylhetercaryl, and the: alkyl, cycloalkyl,
heterocyclyl, aryl ~ and heteroaryl,

" alkyleycloalkyl, alkylhéterbcyélyl, ‘alkylaryl’
" or alleheterdaryl.substituents can, for their
part, in.tdrn be substituted, -
or R7 and R8 are together cycloalkyl or
.heterocyé;yl, whefe cYcloalkyl and heterocyclyl

can, for‘their part, in turn be substituted.

R3 and R4'c5n, 1ndependently of each other, be hydrogen
or NROR10 with the prOVlSO that, when R3 = NRSR10, R4 =

"H and when R4 . = NRO9R10, R3 =

' where R9' can be hydrogen, - alkyl, cycloélkyl;
‘heterocyclyl, . aryl, heteroaryl, alkylcycloalkyl,
' alkylheterocyclyl; :alkylaryl.'or alkylheteroaryl, ahd

':7 the alkyl,  cycloalkyl, hetero¢yclyl," aryl and

35

heteroaryl, alkylcycloalkyl, alkylheterocyclyl,
alkylaryl —or alkylheteroaryl - substituents can, for

their part, in turn be substituted,

and_RiO‘may be:
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or NROR1O with the proviso that, when R3 = NROR1O, R4
= 30 H and when R4 NRORLO, R3 = H, where RO can be
hydr ogen, al kyl, cycl oal kyl, heterocyclyl,. aryl,

het er oaryl , alkylcycloalkyl alkylheterocyclyl

al kyl aryl or alkylheteroary$ —and the al kyl,
cycl oal kyl, heterocyclyl, aryl -and 35 heteroaryl,
alkylcycloalkyl aIktheterocyclyI al kyl aryl or

al kyl-kne(tqumﬁusubﬁ{éféle@tiscgn sf QUnd tREL raR@r k121 Bay - 3

turn, be ,supsti and RlO nay be: - 8 C(Y)NR11R12,
wher &8y i Q?GQ§%ﬂﬁi be i ndependent |y

of one another 5 (i) hydrogen, (ii) unsubstituted or

bstitwuted alkyl, where the alkyl radical may have
(%ﬁ % GHO TSPE " dent i cal or different F, d, Br, I, CF3,
CN,’ NHQ, NHal kyl, NH 10 cycl oal kyl, NH-heterocycl yl,
NH-aryl, NH heteroaryl NH- al kyl. - cycloalkyl

pmimasnol gl g ore 2o

NHC(@)U@glcléa Pey‘{ﬂ NH@( aVﬁetOé]eoc9§I9‘}0rel\ll—B@@}ta¢91 or
NHC( Qi-fireiwepary, ,c15 BNHCO(H) @M(yl(:l\ﬂrybiaz, NH-alkyl, NH- .

oé)f‘@-aaﬁd? tero%%’zh%g%‘g?%&/ﬁﬂw NHEE22 T H Ly, NH-

' NHSOIEhEﬂEKﬂaﬂM ;. NHS0R2-al kyl- ay&loaNhﬁDZ NH-alkyl-

3 hete B M-Sl e iR erpary1,
0- al Rlalkrldyel @éIICKﬂ atlkh'ébeﬂd@y(@l yicyOGJOaeryl NHC (0) -

0- het QA yc :@'ky|1ﬂmﬁﬂ A4 ' 0- alggyd ﬁeteroaryl |
,heter%gyclyl al kyl C>a| I-heteroar
la1%41 o @é?@r)l ﬁéFéF@é%’llyl NHSOz~

OC(O)arlaﬂ“len Mé)—rdﬁﬂema@mﬂ m@—rﬁﬂ@wc@dﬂylﬁﬁmmz—

cycl gy | CRed Ny SROs L 00 NHSOz-

het eraddewil-hedS0at Ky, - HOy) | SGBOZSa&k&Ylheﬁbmqaﬂwalkyl :

OP( Os etz G QR ky§43g9 AW et SQePLL TR Y 0crs,

O-alkyl, O-cycloalkyl, O- heterocyclyl O-aryl,
O-hetercaryl, O—alkyl*cydloalkjl,  O-alkyl-
heterocyclyl, O-alkyl-aryl, _O—alkyl—heterbarylff
0C(0)-alkyl, OC(O)—cyclbalkyl, oc (o) - hetefocyclyin'
0C(0)-aryl,  OC(O)-heteroaryl, = OC(0)-alkyl-aryl,

0C(0) -alkyl-heteroaryl, OSOsH, 0SOr-alkyl, 080z~ -

cycloalkyl, 0SO;-heterocyclyl, = 0SOz-aryl, 0SO;-
‘heterocaryl, OSOz—alkyl aryl 080;-alkyl- heterbaryl‘
OP (0) (OH),, ‘C(0)=alkyl, C(O)-aryl, C(O) ~heteroaryl,
CO2H, ,C02~a1kyl COz—cycloalkyl COz= heterocyclyl_ 
COg—arYI,'COz—heteroaryl. COy— alkyi~cycloalle,,CO§? ;
' alkyl-heterocyclyl, COg—alkyléaryl, : COz;alkyiu

‘heteroaryl, C{0) -NH,, C(O)NH-alkyl, C(O)NH—'  
cycloaikyl, C(O)NH—heterbéyclyi  C(O)NH- aryl '
C(O)NH—heteroaryl,_ C(O)NH-alkyl- cycloalkyl
C(0O)NH-alkyl-heterocyclyl, - C(O)NH-alkyl- a;:yl

' C(O)NH-alkyl-heteroaryl, C(O)N(alkyl)s,
C(0)N (cycloalkyl)e, o C{O)N(aryl)y, -

_‘C(Q)N(heteroaryl)g, 80-alkyl, SO—aryl,' SOé%alkyl;;'”
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NHC(O) - oyel oAl }%/
- NHO( B et s NEGa(0)L 844k - ar JIH-alkyl-héteroaryl,
CNHC(@Q) faal]L(yi)ﬁem{(ﬂ@)WalMO&H(ﬁdd?WGycloalkyl NHC {0) -

CO2H, C02-al kyl, C02-cycl oal kyl, C02-heterocyclyl, 30 .
C02-aryl, CO2-heteroaryl, C02-al kyl-cycl oal kyl, €02

al kyl - heterocyclyl, CO2-al kyl-aryl, C02-al kyl -
heteroaryl, C(O-NH2, C(O NH al kyl, C(O NH

cycl oal kyl, C(O NH heterocy8lyl, C(O NH aryl,

C(O) NH heteroaryl, C(O NH al kyl -cycl oal kyl, 35

C( O) NHzlakyll heB€eldidyic| VO NECAL Kilal kO yaryl, SO NH-
C(O ter aaryh. ) C ( _
(cyc%%%%r " g)é Nﬂéra%%l\gg{é%é N(%hoetHer 02%0 éa,lk_yl'
SO al 10~ lar y| | sozﬁ%Pkyﬂkylgarséz aryl , smm:@,lkyl,
SOZNHI@ié‘Nd)GyS%ZL oSN r hete1 Oﬂb’étltuents, ,
SO2NH- al kyl -aryl , H, 5020-al kyl,” S020-aryl, '

'S020- al kyl -aryl , cycloalkyl heterocyclyl aryl -or

het er oaryl . subst ituents, 5 (i'i i) unsubstituted or :
Giuibis)t | wni@ols tcitoh oad kyd:: whers ithitedy adyasldal kyladi @ﬁiere

may 0 al r f fer en :
h&%’{lmé‘ﬁh‘gé P%}f %ﬁg{%}f/gl oré' av heter oé)}?cl y ore.
NH- arlﬂenm@b dretdy Dl xgnt NH- aCFJ(yI Bza,r yI,; NH,, ‘NH-alkyl,

NH al eyl B 0O Lr .
et Nnltinbad ek, |

VSR ST, T Wl St

al ky|NH@{@Yoslky] -0ty 1 O HHKYD) -816yd-daitiytoaryl, NHSO,-

& o AL Mo A aag s et Bty oo

o O)almé% er okigl%@mhemcca)rsairrw NgEPH)a Py brea ey bar yWHSO2—

oc( O 1 0 yl - ryl ,
GS02- %%yy,h%%%f?%% o?al Ebk Otsbgtgq@e%/oc %&ioalkyl
0502-% *§/¥ e Sler ol {ﬂrﬂ@sozo %FR@FO%FW ‘O-alkyl-

: (BOZ aarqud I he:b-e:r]o}quy-lhe’fﬁﬂda)zfm 2, %dx@HaﬂQlﬁk,al ky:bC(O)—
. COZ h cer%air(}y L %é(gft ﬁ?g gﬁ:ﬂ(;y/?' %-O% _)é.fyl’ 0C (0).~

heter_oaryl OC(O) al}_cyl—ary,l‘, : OC{0)~-alkyl—
heteroaryl, - 0SO:H, OSOz—alkyl 0380z~cycloalkyl,
'OSOZ —~heterocyclyl, OSOp_ aryl, OSOZ-—heteroaryl 0302
alkyl-aryl,  0SOz-alkyl- heteroaryl, OP(O) (OH);;,.
COzH, ;:C'Oz—alkyl,' COp~cycloalkyl, . COp-heterocyclyl,
- COz-aryl, ) _('_202-7——hete_r‘oéryl, COg-—alkylcy‘clo'al‘ky.l, ' CO,-
alkyl:—-het_'ero—cy'clyl,' | _COZ—.-al"kyl—ar_y'l, : Cszalkyl_—

_heteroaryl, . C(0)-NH,,  C(O)NH-aryl, = C(O)NH-
cycloalkyl, - C({0O) NH-—héteroc_yclYl, c (O)NH-aryl,
C(0) NH—heter’oéryl‘, C(0) NH—aikyl—C’ycloalkyl,
C(0)NH-alkyl-heterocyclyl, C(O)NH-alkyl-aryl,
C(O)NH—alkyl"he'te'roaryl, ' o C'.(O)N(alkyl)g, :
C{O)N(cycloalkyl),, ' . . c(o)N(aryl)a,

_ C(0)N(heteroaryl)s, alkyl or aryl" substituents, _'

(iv) unsubstituted or substituted heterocyclyl, where
the heterocyclyl radical may have' one or more
' ~ identical or dif__fe'rent OH, 'O—alkyl_l,_ O-aryl, NHp,
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‘wher €%

al kyl - hetero-cyclyl, CO02-alkyl-aryl, C02-alkyl -
heteroaryl, C(O-NH2, C(ONHaryl, C(ONH cycloal kyl,
C(O NHheterocyclyl, C(ONHaryl, C(0)NHheteroaryl,
C(0) NH al kyl -cycl oal kyl, 30 C(O NH al kyl - het erocycl yl,

-C(O)NH—aI kyI aryl ;  C(0) N+ kyl - het eroaryl ,

C(O N( al C 0) N (cycloalkyl) 2, C(0O)N(aryl) 2,
c(O M(Hre&%ﬂ@arr ylyﬂé—afalr’kyl et karldy | s@lﬂsﬂtiﬂeﬂs 085 aryl

(iv) sassbstidaded or substituted het erocycl yl, where
t he heterocyclyl r adi cal nay have one or nore

identical or different OH, 0O-alkyl, Oaryl,.NH, - to

NH aldgdub N Bd ai_»k)éhbs@u&yﬂte@ryalr r, awére the aryl -
substlt .enad]f &v& unsubstituted or su stltut ed argi .
yl

r A&l TR h&Fe dMFor HEFBEIC
|dentdx:Ea1femnt leffe(Ebnt BE, CL, BIEs,|,CMGF3NHEN, NM#%,lkyl

NH- al oal Ky clyl . NHa
NH het erc oa:\g#ﬁy al ky %%lg%g %gy?yXNH- afqﬁyfarp{gf er o-NH_
cycl wetm@nklﬂ dtralky-at v odiBter oatii-a My lthetero-

NHC(O) cycl oal kyI et erocyc

NHC( G)L ek dfiar y INH ﬂHdS(Y(?» bt ky N g3 34y1) 2 C)(O) alkyl
NHC( red dydc et s oafy,) Mﬂﬁ@ rké/rler 1,  NHC(O)~-

~al kyla N2, ) NH-Qlkyd p O aM%l kyllﬁ)—izal:ﬁ?g‘g)a&%i ).!lhfyl '. NH-

orc B VR et RS e

NO2, m(csﬂldwl, Iﬁetoe;mtamaykyl ﬁ-ﬂmzeadlky(tl yl, NHSO,-

g 2;/0% oaﬁm}e{foﬁg&%cy&%,gégf%ﬁy W‘J{?%efi‘ |yoar NHSO,-

15

0- al I%'}ﬁt%wlbﬁalkyl ONﬂ%haﬁ@Vérér}Z@rcycl y | NHSO, _alkyl-’
0-al kidtrefydxy 1O al l‘i\)@g het gspoar ylg—Drialky! - qu'yclo‘alkyl,
0- (CH2).n- 0, -al Kyl , ‘0 - cycl oal Kyl , _
oo( O R RSRFW L oy retyl S&ﬁ%ﬁr%ﬂé%oar% OCF3,
OC(O)oedlquaryb c@G(LG)aladyliyl h@LBéaéwbyc@mH O-aryl,
(}302 I k ijcy [k % # cI vl %
(gry tea e“dro l x/f at etero-
cyclyl O-alkyl- aryl, O- alkyl heteroaryl 0- alkyl—‘
"OH, - 0-(CHz2)»n-0, 0C (0) alkyl,r 0C (0)-cycloalkyl,
0C(0) —heterocyclyl, 0C(0) —éryl, . OC(O)—heteroaryl' _
OC(0)-alkyl-aryl, OC(O)-alkyl-heteroaryl, 0SOsH,
- 0502-alkyl, 0S0;- cycloalkyl . 0502- heterocyclyl
'0502-aryl, 080; ,heter_oaryl , OSOg alkyl aryl,  0GSO,- |
" alkyl-heteroaryl, OB (0)(OH)z, C(0)-alkyl, C(0)-
aryl,. C{(O)-heteroaryl, C02H,' Cngalk_yl, COz—'
cygloalkjrl‘, | COz?h"eterocyclyl' COz-aryl,  COp—-

: hétérdaryl C02—~alkyl cycloalkyl CO2- alkyl ~hetero- i

cyclyl COz- alkyl aryl COp- alkyl heter_oaryl C(0) -

NHz,  C(O)NH-alkyl, C(O)NH-cycloalkyl,  C(O)NH-
_heterocyclyl C (0) NH- aryl : C(O)NH‘Qheféfoéryl,_
(O)NH alkyl- cycloalkyl, - C'(O)NHfalkyluh'etero—
cyclyl, = C(O)NH-alkyl-aryl, . C(O)NH—a'lkyl—heterb—
aryl, C(O)N(alkyl)g, ~ C(O)N (cycloalkyl)g,'

C(0)N(aryl);, C(O)N(heteroaryl)s, SO-alkyl, SO-
~aryl, SO;-alkyl, SOz-aryl, SO,NHz,  SO,NH-alkyl,-
SO;NH-aryl, SOZNH_—hete'roaryl; ' SOéNHwélkyl—aryl',
- SOsH, S0;0-alkyl, SO,0-aryl, S0,0-alkylaryl, alkyl,
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. may hav

- NHC( Q) et eriaar v NH%QLH«%F\”@_%%&

~al kyl -heteroaryl, OP(O (OH)2, C(O)-Valkyl, (O . aryl,

C(O -heteroaryl, CO2H, C02-al kyl, CO02- cycl oal kyl,
C02- heterocyclyl, CO02-aryl, C02- heteroaryl,
CO2-al kyl -cycl oal kyl , C02-al kyl -hetero 30 cyclyl,
C02- al kyl -aryl, C02-al kyl= Hel eroaryl, C(O- NH,

- C(O NH al kyl C(O) NH- cycl oal kyl ,» C(O) NH heterocyclyl,

o (o) Wca]r%lk)@(rO) NReketr@cyp L, aryl or heteroaryl
QA O) N thivl ueived 0adidey In dd PNl kivd -hethet 0, oydyls,
C(O NH al kyl -aryl, C(O NH al kyl -hetero 35 ary

C(0) N( al kyl) 2, C(O)N(cycloalkyI)Z C(O)N(aryl)2

Gt N(rhﬁik&i‘t(hahyﬂédz o:SCbablsyhtuS@d aéy:lerosegial ktere the

oo T ZEERE BR ays | She a5 foggad dangical

SQ20- @rydil,f&)ﬁffhml Ryl eiyl Bral Kyl ,CE3,1LN,cyWiH.paNBHalkyl,

het t tit d

oy 1o il 07 B %8@%%30?9325Lbﬁf‘”??iﬁ%ﬁmo -
substh@i‘tﬁwlﬁé]tveroar yNH-ahkyd—chiel5ahéyer oar y| Neadildatl-
rmy r}?é/tﬁaﬁ@y@lylmr%l-i-ﬁﬁn&i Ty Pr %ﬁ—faqu%ﬂt—h%tegoaryl

H-cycl oal

R et e e R ok O e WHC (01 -a iy,
- NH alNﬁd e@)yedxeﬂlda&kylw almm fohai@wm@c;ayl NHC (0) ~

‘NH_al paryl het eroaryl, 1 I Kyl - NH2,
NH- aI ’O—| N(bﬂi@i )'%1 a];] kyI %MO% a)ikyq aryl

NHC( QJHE {2 -oal Kyl < hd\iHﬁ(@)r.YlbI er ocyﬁl%ﬂz, aNKZLO) - arlyﬂlsog

—aryl NHSO,—
NHC( O) al kyI et er oar g2: -
cycl RFIGHC2NHS02- het MCﬁ}Ikleﬂsmf aryl , Wisep-afskyl-

| hetermeairé/ﬁoa 021\1@2I K\, arsualwisozwm - sil@{eaiecwawyl -

| oal @?H %c ilcl aﬁ‘%ﬁy aFVPiE%EL%E{LerQ a&ﬁf);LI' O :)fletero— |

0- al ketyychealkyl-cPeablykyhiet e~adksllyhet@rocyclyl, O-

'l Ejl3lcl(q(/3l)aﬂ£ ]II % kyl()C?O%ikg?er ocycggg?blglcl(q(/)l) ’OCZ@?) -alkyl,

- O 0)O®

a1la0(0) -Qf (3 <kety roelyl al 1 (0) ~aryl,
het efé@(dﬁhé&@t&iq@oz' Bkl ~aP%92-a¥ghoal Ind (o) ~a1ky1-
heteroaryl, 0SOzH, OSOémalkyl,' OSOz—éycloalkyl-,
OSOg—heterocyciyl OSOQ aryl, 0SO,-heterocaryl,. O_SOz—l' -
alkyl-aryl, = 0SOz- alkyl heteroaryl, op'(O)'(oH)z',
C(0)-alkyl, C(0)~aryl, C(O)-heteroaryl, CO;H, CO,- .
“alkyl, ‘CO;-cycloalkyl, CO,-heterocyclyl, COp-aryl,
COz-heteroaryl, . CC_)z—a'lkyl—c_yc.:lt'Dalkyl, COp-alkyl-

“heterocyclyl, COz-alkyl-aryl, CO;-alkyl-heteroaryl, -

C(O)-NHz, * C(O)NH-alkyl, C(0)NH-cycloalkyl, C(O)NH-

heterqcycly}., C(0) NH-aryl, C (Q) NH—het'eroaryl ‘
C(O)NH~alkyl-cycloalkyl, - C(0)NH-alkyl-hetero-
cyclyl, _-C_.(O)NH%}'lkyl—aryl, C(O)NH-alkyl-

 heteroaryl,  C(O)N(alkyl),,  C(O)N(cycloalkyl)s,
- C(0)N(aryl)y, C(O)N(heteroaryl),, SO;NH;, SO,NH-
alkyl, 'SOZ'NH;afyl,.. SOZNH—heteroarYI, SO,NH-alkyl-
aryl,  SOsH, SO,0-alkyl, S0,0-aryl, S0,0-alkyl-aryl,
alkjrl,_ _cyéloalkyl\,_ ,-heterocjm:lyl, éryl or
‘heteroaryl subst_‘i-rtu_e_nts,_‘ o - B
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- NH- ar NH- het er o-

OS2- het erocycl yl, OS02-aryl, OS02-heteroaryl, 0OS02-

al kyl -aryl, OS02- aI kyl -heteroaryl, OP(0)(OH 2, 25
C(O-alkyl, C(O-aryl, C(O-heteroaryl, CORH C02-

al kyl , C02- cycl oal kyl, C02-heterocyclyl, CO02-aryl,
C02-het eroaryl, C02-al kyl~ és?cl -oal kyl , C02-al kyi

het erocycl I COZ al kyl - C02- al k yl -heteroaryl,
(Edd)- NHéi(Qvi(ﬁ)lﬂH alHfgTe C(%)TNwwm @a| kgl kv O) RFY30 or
hetem&dén 1 OhNHrawé a@(}@)lNHaH@t &QAr Yhubstituents

C( O NH- al kyl | kyl - hetero- cyclyl,
c( O NiYa 1 Y& % |Su%r?é¥é”6ﬁdy|

C. (0)N(al kyl)2r C(O)N(cycl oaI kyl) 2, C(O)N(aryl)2,

S e ST e et Rl STy S R E R e

5020tuitlepiocyBsdad-aryl , SQ20- al kyl -aryl, al kyl,
cycloalkyl,.heterocyclyl “aryl or. heteroaryl ,
substituents, (w%%1 C(O-R17, where R17 may be
al kylmayara ﬁF(Ymﬁlﬁ 4yIWh%¥ﬁ—j ¥ his alkyandnBlar pgnd R14
substidiend Sind@peridedtnp dheikelMpt g substituted, 5-

~(viii) or R11 and R12 together nmay be cycl oal kyl or

het erocyclyl, may be -C(Y)NR13R14; where.Y is NH and
(R13 anaﬂﬂalgfbn may be i ndependently of one another 10

(i) hydrogen; (ii) unsubstituted or substituted alkyl,
~ . where the. alkyl radical may have one or nore

(idontircalbsgritutid didof er enpsFit @ ed Bralkyl CF3yheNe the
NH2, a!\i%ﬂ k¥5d15|5|lc¥1‘%1 ah5¥la Mé"hgfefn%‘ﬂédi/chentlcal or

ar -ary
NH- alddyi Letesrdy dar i 1%J(tal Kyl §123, @H-zm Nfiralkyl, NH-
NHC( Qyayd 108} Ky ,NW@rocﬂﬂIl%flOCy@Hy—'a,r NHC( Q-—aieftlero-

NGO hetercar 20 WG al T S cicloal il

_ S— cydl el kydl),2, SHl@e(DeFadwlyl NHS- (@ﬂykzye%laékqﬂoamﬂcm

OH %g%%rocyclyl NHC (0) -aryl, NHC (O) ~heterocaryl,
NHSOg-alkyl NHSOchycloalkyl; NHSO;-aryl, NHSO,--
heteroaryl,  NO2,  SH, S-alkyl, S-cycloalkyl,
'S -~heterocyclyl, 8- aryl S—hetéroaryl, OH, OCFs, -

" O-alkyl, O- cycloalkyl O-heterocyclyl, O-aryl,
0- heteroaryl O-alkyl-cycloalkyl, O-alkyl-aryl,
'O—alkyl—heteroaryl, OC(O)—alkyl,_OC(O)vcycloalkyl,
| 0C(0)~heterocyclyl, OC(0)-aryl, = OC(Q)-heteroaryl,
0S0,-alkyl,  0SO;-cycloalkyl,  0SO,-aryl, osoz—"
:heteroaryl C(O) alkyl C{Q)- aryl COzH COz—alkyl

- COp- cycloalkyl COz-heterocyclyl, CO,-aryl, COp-

 heterocaryl, COg—alkyl—cycldalkyl, ""Cozealkyl—‘
heterocyclyl, COzéaikyl—a:yl, COé—alleeheteroaryi,

C(O)-NH,, C(O)NH-alkyl, C(O)NH-cycloalkyl, C(O)NH- .

'heterocyclyl C(O)NH aryl, -{C(O)NHmheteroaryl,
C(O)NH-alkyl- cycloalkyl - C(OjNH—aikyl¥hetéro—
cyclyl, C(O)NH-alkyl-aryl, C(0)NH-alkyl-hetero-
laryl,  C{O)N({(alkyl)s, . C(O)N (cycloalkyl)z,

C(0)N(aryl)z, ‘C(O)N(heteroaryl)s, SO-alkyl, SO~ -

aryl, ~ SO;-alkyl, SOp-aryl, SO;NH,, SO:3H, alkyl
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het erféfciiﬁcq%ycj@(]@) NH-

- O al kyl, O- cyél oal kyl, O-heterocyclyl O aryl,

O heteroaryl, O al kyl-cycl oal kyl, O alkyl-aryl, 25

O al kyl -heteroaryl, OC(O) -al kyI , OC(O) -cycl oal kyl,

OC(O) - heterocyclyl, OC(O) - ar3y OC(O) - heteroaryl,

@Q@02- al kyl, 0OS02- cycl oal Kyl% OSOZ aryl, OSO2-

het er oaryl O - al k O) ar , COZH C02- al kyl

002- c‘f/%?%%@l %@l‘r&% I, epvlar 9 ohetggoaryl
het erm.yctitu_@}ﬁ:al kyl - cycl oal kyI C02- al kyl

het erocycl yl, C02-al kyl -aryl, C02- al kyl - heteroaryl,
C(O-NH2, C O) NH al kyl, C(O NH- cycl oal kyl, C(O NH

hiet &Y d@rywmi;lta(wd\ll—l-car ylsub(tQ) et @}mﬂ.lqall,kyl where

[ “hetero-

O | k k t 35
“g§c);¢h@'K%¥Cfa£ VLa?gé%} F%ﬁ& ybabg €hRe or pore
C(0) N rk%qazl L2 Mﬁemr@w w(;lz, B:c( Of N(¥H 2 )\121 alkyl

O Nﬁfﬁ‘-&hﬁ‘éﬂ%w 2, SO al NMLhei%Qroé ¥!Ly1502 al Ky-ary1,

- S02-ar yl SN SO3H, ~al kyl, 13 ¢l oal

het erlJeyeF5RTO3EYA , o H ﬁ@%@féaﬁﬂylrs@] J{k&'én%@te(folalr)ﬂ -
Unslum;talwle)dz ONHWbEt—Iatllktyﬁd M(@al—&xﬂclo\éﬁ@dytq, 53{Ht:|1®)— )
cyc ma one .or ical or.
-d?/ffg?éé(% ‘i—‘“ry% Br, XM}%@ “NAH Kyl E“?‘Cwﬁs %&tﬁﬂoﬁﬁyl
NH-hdﬂéﬁbc%dkyﬂ, NﬁﬁﬁﬁykcycmbbhkyéroaN&BOz aryl, NHSO;-~

NH- al NH- al k- het N al k |
NG O T YN0 O - el oal kg iy ) - 100-CFetoalkyl,

het er TJW%AIOCWG(JO) aPyRryNHC( )=heterorryl, O-alkyl- -

NHSO2ai:§}1<y| Q@l%t%}d%’ﬂ ! NHS% @WH21141502 oc (o) -

het er oa

0- het%‘l‘%])c/%]w P& 9Y h%t%%%y%%m O64Q) kgFYLar PC(0) -

. gbmt?mﬂﬂar YoEerec e Yasy k®$02-@_}(c@)oah1]_5cyq)l,c oty 1,
r ar ; heteroaryl,
0S02-&T" % %%ﬁ% dyél oa H y@ﬁ%]ﬂzﬂr Ct'(?z—cy oalkyl,

0502 -GSt arpicy cCOlb], coa—arksy} mzmmm - C(0) -

Q02- heter oc h-G43~A4ry A C(O HH%}I_
C( O NH-Al ky?tq o) NI—I-%gqcl oal’ kyI ﬁcgc%% %Wl C

& @ gk ho 61@AN-heteroaryl,
C(O)NH-alkyl-aryl, C({O)NH-alkyl- heteroaryl

C(O}N(alkyl);, alkyl or aryl substituents,

_(iV) unsubstltuted or substltuted heterocyclyl wheré'

7 the heterocyclyl radical may have one or more
"1dentlcal or dlfferent. OH, O- alkyl,_ O-aryl, NHz,
NH-alkyl, NH-aryl, alkyl or aryl substituents,.

(v)' unsubstltuted or substltuted aryl, where'the aryl
' radical may have  one or more ideﬁticél -or
‘different F, Cl, Br, I, CFs;, CN, NH;, NH-alkyl, NH-
cycioalkyl, ' NHFhéterocyclyl, . NH-aryl, NH-
‘hete;oaryl, ' NH-alkyl-cycloalkyl, NH-alkyl-
‘heterocyclyl NH'alkyl -aryl, = NH- -alkyl heteroaryl

- NH-alkyl-NH;, NH- alkyl -0OH, N{alkyl),, NHC{O)—alkyl
NHC(O) -cycleoalkyl, NHC (O) ~heterocyclyl, NHC(O)—
aryl, NHC(O) heteroaryl NH802 alkyl, NHSO;-aryl,
NHSO,-heteroaryl, - NO,, SH, S-alkyl, -S¥cyeloalky1,
S-heterocyclyl, S-aryl, S-heteroaryl, OH, OCF3, O--
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C(O NI—FaI kyl -aryl, C(O NH- al kyl -het er oaryl,

- C(0)N(al kyl)2, alkyl or aryl substituents, (iV)

unsubstituted or substituted heterocyclyl, where 25
the heterocyclyl radical may have one or nore

identical or different O4 13-a kyl, Oaryl, NH2,

NH al kyl, NH aryl, -al kyl or aryl substltuents (v)
unsubiSthitlut ed® oty Sttt ed-drefleroptyerle t he Oty 1,300~

radl cmiter@éme one op- %kgué%uﬁﬂﬁpr di fferent.ys-

ON, NH- ¥cl oal le g
NH- hé{%ﬁ&&&lﬁﬂrym@aﬂ#ylwyhet@ré%kyi ~hetercaryl,’ O-
NH- aId(Lydle—thH oal kyb- NHIgﬁHQ/I he(r;@(@}cyé:iyi,l - 0C(0) -

NH- al kyl | - eroar 35N al k N |
NH- alﬁéyyﬁl }ﬁq’H( al}_ég @Zl h i/),’(]yq 3c 65 %i e0) -
NHC( Q)s-teyeaaat Ky | Oswmymt@ﬁmwwo,a 1MyICE(,O)GS®zr—>aJr,yl, '

N |, -NHS Kyl 4 AHSC2; , o
N@(I?%d;?érggg?%ry Oéﬁ)sJ-éa| i Cg% Aty CL0)-

'S hethateapamy L, SRk, @mlérrydarycozﬁeyctm:gkyb,- Q-

al kylhet%meq}@i%}lky' coD-Beyer ORrELibroEhabyl, o, gkl

het er oaryl , I-cyc oal kyl”, feroc
0- al I&YICW}‘YJ@ at et st OCYGJ §-| kyQaoRLky. aryl
0- (Clﬂ@)znaﬁ)kylgﬁ(e@at@la&wll,, (I:(@)(.O)5NH¥9| oal kylo) NH-alkyl,

%gg)carﬂﬁ%ﬁ{%i}/ Wﬁl ﬁ’i{&/% 0 I° het eroaryl (o) ma-

(BOZ-dI@tler 0&r () NHS(@t-<atdaply 1 ,C( O)f(0aN#i-al@yD)y-cycloalkyl,

hot or oy el i R aryT o CBZRet o oar yE oS AT Y

cycl &4 ;N aéd«zdarh@ﬂem@rlocydw 002- al&id)-Mfadkyl)z, .

Q02- @(@'N(It%ﬁceﬂd%@!]w’l G O) - NH2, C(O) NH- al k}dk N(ar¥l)2,

&0 iRk g @ym LD dhiay O Vol

- (O Naakkyll, hesemny,cl VWO, NEER)L M al kgbsydrylp SO,NH-

®) | t 0 kyl .
g((og c%{%‘aﬁ )e}l )e rzgaé{t)) N?%e %gf‘ ! )O)Sﬁ@f?eﬁ‘é?&aryﬁ%o -
SO alheferos@yary| al&p2, aldydl, Oalm,arlyétemQWyl aryl
SO2Nal K%‘:eré@%‘}"ﬂ' aEMf)st.@QgNﬂEs, and n may have the

value 1, 2 or 3,

(vi) unsubstituted or substituted heteroaryl, where the

heterocaryl radical may ‘have Qhe or more ide‘n'ticél;--'
“or different F, Cl, Br, I, CFi;, CN, NHz, NH- —alkyl,
NH-cycloalkyl, NH—'heterocy(:ly_l;  NH-aryl,  NH-
‘heteroaryl, NH—alkyl'—a_ry_'_L, _'NH'—alky_l- heter_oéryl,
- N(alkyl)z, MHC(O)-alkyl, NHC(0)-cycloalkyl, NHC(O)-
hetero’gjyclyl .~ NHC(O)-aryl, NHC(O')—hetéroaryl,--
NHSO-alkyl, NHSO,-aryl, NHSOp-heteroaryl, NOz, SH,
S-alkyl, S-aryl, OH, OCFs, 0~alkyl, ‘O—cycloial,kyl,‘, _
O—heterocyclyl O-aryl, O—héteroéryl-, . OC"(O),—al‘kyl‘,_
OC(O)_—lcyCloalkyl, OC(O)—he-terocyciyi, -~0C(O)—a'ryl,
0C(0) -heteroaryl, -OSO;—a'lkyl;' ‘ OS\Oz—cyc':loalkyl'-,‘
0S0;-aryl, 0SO;-heteroaryl, C(0)}=-alkyl, C(O)-aryl,
_C(Q)¥heterdaryl, _COgH; COz-alkyl, COZ 'CYCioélkyl,-
COz-hetérocyclyl,. COy—~arvl, COz——heteroaryl COz— -
alkyl-cycloalkyl, CO,-alkylheterocyclyl, CO,- alkyl—



"heteroaryl, SO3H, S020-al kyl, S020-aryl, S020 20

heteroaryl, al kyl, cycloal kyl, heterocyclyl, aryl or
het eroaryl substituents, and n nmay have the value 1,
2 or 3, (vi) unsubstituted or substituted heteroaryl,
where the 25 heteroaryl radi cal may have one or nore
identical: or different F, A, Br, |, CF3, CN, NH2,

NH-al ky¢3, @Jbtiaa%ﬂaimeydardwﬁyﬂet er«mvawl,, CNIE allﬁyla;kal

N g S il d Sl g b

het era)f:y:cj yIG( WH(B({D)etaafl;darWHC( O MM“CYCloalkyl

0% il NP0t R, ot o ot b S

0- het @(OLYEt 5l kyD-laet¢ romryibi er oar yl | OC( & i%]‘iwlkyl) 2/

O heteroc clyl 0 0,
CI:( )Cﬁ%flg?ggBY{;al%iﬁ ‘al k Oéozycyclcfgl )c?dﬁyﬂl(aﬁﬁl)

k
| osoz %WPNU@E@r%%%bmw z:(@ kyl 3 %%Y%Tw SOzNHaz,

- O- @@m{wwm C@@N}%ﬁﬂ kylso@a%r@mmﬁﬂw,,, S0sH,
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?iyreteroﬁ&% 508 iyﬂheteﬁgi:@el{oar a(lk )2Lkyl,

15 atybloémkyaLkylhduﬂfﬂayukyl C( QrvRH2, ox heteroaryl
C(O NH-g léﬂme O NH- cycl oal kyl , C(0) NH heterocyclyl, -
C(O) NH- het er oar yl , ' '
C( O NH- al kyI cycl oal kyl, C(O NH- al kyl - heterocycl yl,

| k ar epear ¥ycloalkyl or:
g%k}%? de Q}Hd )ﬁl{l(@g%(%\%%l kyl )EMC(O) N( agr[yl ) 2, Y '
C(0) l\f(!ﬁ*é?aaeéiis}l&f}z S02- al kyl , S02-aryl, S02NH2,
SO02NH- al kyl , SO02NH aryl , SCENH—heteroaryI SO3H,

20 ghivbe SETBRIE g OREHIRESORRY gBbgho My ve

et er oar

substituents, (vii) or R13 and R14 toget her may be

l 0 ﬁ%ébs%rlﬁuiﬂ%gie rR%gy c lédbst]:&d@ﬁ be, riGNRIS)EE  the
alkyl radical may have one oOr more-. 1dentlcal or
dlfferent ¥, Cl, Br, I, CF3, NH2, NH- alkyl NH-
cycloalkyl, NH-heterocyclyl, MNH-aryl, NH»hetero4;

aryl,  NH-alkyl-aryl, NH-alkyl-heteroaryl,
N(alkyl)s, NHC(O)-alkyl, NHC(O)-cycloalkyl, NHC(O)-
heterocyclyl, NHC (0) -aryl, ' NHC (0) ~heteroaryl,

| NHSOp-alkyl, NHSOz-cycloalkyl, NHSO;-aryl, NHSO,-

 heteroaryl,. NOZL_ SH, S-alkyl, S-cycloalkyl, _sﬂ : .

' heterqcyclyl' S-aryl, S-heteroaryl, 'OH, OCF3, -

~ O-~alkyl, . O-cycloalkyl,  O- heterocydlyl,.- O-aryl,

O-héteroaryl,  O- alkyl- cycloalkyl, O-alkyl-aryl,
‘0-alkyl-heteroaryl, OC(0)-alkyl, OC(0)-cycloalkyl,
OC(O)Qhétérocﬁclyl, OC(O)—aryi;. 0C(O)—heterdary1;
OSOgQalkyl '.'OSOZ cycloalkyl, 'OSOZ aryl, ‘080~
| heteroaryl C(O)~alkyl C(0)-aryl, COzH, COr-alkyl,
-COz— cycloalkyl COz- heterocyclyl “COp—- aryl, COz-
heteroaryl, - COz alkyl- cycloalkyl, COz-alkyl-
hetefoéyclyl, C02 alkyl-aryl, C02~alkyl heteroaryl ,
C(0) -NH,,. C{(0)NH~alkyl, C (O) NH- cycloalkyl C(O) NH-
-heterocyclyl; . “C(O)NH- aryl , C(O)NH~- heterdaryl,

| C(0)NH-alkyl-cycloalkyl, . C(O)NH-alkyl-hetero— ..
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- (1) unsubstituted or substituted al kyl, where the

al kyl radical may have one or nore identical or 20
different F, d, Br, |, CF3, NH2, NH-al kyl, NH :

cycl oal kyl, NH het erocyclyl, NHaryl, NHhetero aryl,
NH-al kyl - ar yI NH-al kyl - het1e6r caryl, N(al kyl) 2, '

NHC( O) - al k NHC(O cycl oal kyl, NHC( O heterocyclyl,

NHC( X @k ¥d s, NG @tlé%@arawylrzs KHSO P Hapjy ) -hetero—
NHSO?a Oal kyl ¢ NhlﬁQ%w % NHSO2- ched q\r@ﬁfdaoaﬂ%)z, .

SH, S -cycl oal kyl het er ocycl yI -ar :

S heteld {/? %da >y bh%‘f%warblwm 0P xFHKY S

00 hﬁtﬁpbyclmg—ﬁ]@iyl : lskcgrheyelroasxabmﬂz, SOsH, alkyl -
a 0 y a -ary o
o SYRLREL ) G - oy oabEFoaTYL

CI:(O)Smieimwctt-‘w OC(O-aryl, OC(O-heteroaryl,
osee- al kyl, 0Os02- cycl oal kyl , 0S02- aryl, 0S02

: heteroaryl (O -al kyl, C(O) aryl, CCRH, ©02-al kyl,

Gop)- cyes Bt Kitut @b 20 hesebBEYENY R emzlaagtkylcmhsse the

het eroas yda116P2- ﬁéﬁY&aﬁy&b9aH@#e &R2- 8t kihre 1dentlcal_ '
heterocycély C02- al kyI Ja_lry(5 C02- al kél -heteroary ,

(O -N2, R aFkyl € Nt dycl OHeky NHEdpN NE=
heter@mq&&adkylx()Nﬂ+ﬁﬁﬁérod¥d®ﬁ%}ha&ﬁkﬂgﬂx , NH-hetero-

oy ) e BRI W AR e gy

8((8 N eellor ) 122, m?)(wécyadiko@ KPIHCXO) @fy@ﬂm(aaﬂqzll),zlmﬂcm)e
- ar

S02- %5@4%%&]@) soeclgr a é’g cy <:|)/o<§*1ﬁc§(;‘))g “etdroary1,

het er Wil kvdryl N@ﬁ%é?ﬁ?iﬁﬂkylsubgﬁﬁ@m@r (|1\”}502"

unsulisdt 4 286, 0) SubS¢>HI uted oygheshkyl, weekgdikRikyl,
cyel gl e ealy oy Ay one gt mre L9ep ey pid
cycl catky/ , Wmﬂ%%arm ar)ﬂC(d‘)HahﬂinLO- @KMlQ)
S WhAES R B, a0
NHC( @e@mar;ﬂ;—]q@ ﬁary(psoz—-cycloalkyl OSOz-aryl :
0S0z-heterocaryl, COxH, = COz-alkyl, COz- cycloalkyl
COz-heterocyclyl, COz—aryl,' COzeheteroapyl <o) -
NH,,  C(O)NH-alkyl, C(O)NH-cycloalkyl, C(O)NH-
- heterocyclyl, C(O)NH~arvyl, 'C(OfNH hetetoaryl
C(0)NH-alkyl-aryl, C(0) NH-alkyl- heteroaryl
C(O)N(alkyl)z, alkyl or aryl substltuents,

(iii) unsubstltuted -or substituted heterocyclyl whéré_

the heterocyclyl radlcal may have one. or more' ‘

1dgnt1cal or dlfferent_ OH, O‘alkyl _O aryl, - NHy,
NH-alkyl, NH—aryl;:alkyl or:aryl'substitdehts; 

"(iv) unsubstituted or substituted arYl, where the aryl

radical may have one or more identical’ or .
different F, Cl, Br, I, CFs;, NHp, = NH- alkyl, NH—
cycloalkyl, _NH—héterbcyclyl NH-aryl, NH —hetero- .
aryl, NH-alkyl- cYcloalkyl NH- alkyl heterocyclyl -
NH-alkyl-aryl, NH-alkyl- heteroaryl NH- alkyl NHg, _
NH-alkyl-OH, N(alkyl),, NHC(O)-alkyl, NHC(O)-




-15. NHS02- al kyl, NHSO02-cycl oal kyl , NHS02- aryl NHS02

heteroaryl, OH O al kyl, O-cycl oaI kyl ,
0- heterocyclyl, Oaryl, O-heteroaryl, O alkyl- aryl,

- 0-al kyl -heteroaryl, OC(O)-alkyl, OC(O)- cycl oal kyl

OC(O) - heterocyclyl, OC(O~drlyl, OC(O 20 heteroaryl,

'0S02-al kyl, 0OS02-cycl oal kyl, 0S02-aryl,

OS02-dietleragdeyd, CORHC COZ-@UQ}:IOCy@OZLleCI OHHKYD) ~aryl,

Q02- C aqg% er Nllﬂhg%
c(O Eﬁ% dl?yélﬂté de cy I ﬁy )W%ﬁetgoc C
C(0) Nt ar ¥ O) NP-"&IQZet er §é1rryl 529 &y NH- §rréyplalaﬁéyl

C( O Nrad ot Bpoar W-ar (0 M@{é@yéz)c?arﬂl kylor ajos;, -
subst | %’lt S, (| il %gcllmsubst ituted or substjtute

het ery wHaFECLPRE Kifdr er EYREVFXPRAF LB naf)~REVE -

- one a- maoa’sﬁyl,denu cal-apkym&gzeiemkﬁl, O al kyklkyl-

s I kyl 'K
. gug;ﬁ?%eeﬁ%yc Y y L?E@i a ygugg-ﬁytlu{hggegpw:yl

s
- 25
  .3-0' --

35

wher eéX-tahigksaryQH, rade?dICPkay—(have G]te(CD)r— aigryd i denPicdal -

...cycl %%%Jﬁﬁ&]the(?er(@c;% ﬁ::&nc‘?f?l Nb% fl:let e#rwl OCI}IH)

N+ ISR Bl K PB02 NML K k1030t 665981 YL, 050z~ Ryi,

NH- aldad ~aetler Jithya I Kyl chey e—%‘l@iﬂﬂ Nick @) K}élryMHZ c(o)-
NH-aIkI-C]—I (alk al Kyl

~ cycl ?a ter%%%/calcl)ﬁy 'Nkléf)@)'cfé?%a kyl, CO2-

NHC( Q)eifaatcacrpalyl NH&G&r@lkylcozNHsearaayyl Nmzalkyl— _

h
' S?L::cg?%%%]lkl\q SN a?r a\%l%é _ﬁle te roc'ar%/cll %O—Iyé%ﬁ%ky% -aryl,

0- al 6@z a(l-kciy-c-lh(@alelqblarya het er®dYiciNHz, O atfl0) NH-alkyl,

'~ 0- het 1 | N L
| etelPaY. cy&@é y*x cyc @@&‘M' h%%tercol 1, C(O)NH-

heterocyclyl alk aryl

O al I3, © ) - a| cycloalkyl

cycl aajdH- aCII(;Q) Hi@ttéef osyEl i, OC(O)@(rquNH—@%Q)l—bel

hetergnti SOl Rl S8 Bt oo 0T SO

- het_erme(cmlmﬁl kyl, C02-cycl oaI kylc(mzearyl)z,

C{C)N(hetercaryl),, SO~alkyl SO-aryl, SOzualkyl
. SOs-aryl, SO;NH,, SO.NH-alkyl, SO,NH-aryl,  SO;NH-
“heteroaryl, SOsH, 8020-alkyl, _SC&O—arYl,; 'S0,0-
heterocaryl, alkyl, gyéloalkyl; heterocyclyl, aryl
- or heteroaryl substituents, and n may havei the
value 1, 2 or 3, | '

(v) unsubstituted or substltuted heteroaryl, where the .
' :heteroaryl radlcal may have one or more identical
or different F, Cl, Br, I, CF3;, NHz, WNH-alkyl,
ANHmcycloalkyl " - NH~ heterocyclyl NH?aryl;
NH—heteroaryl NH alkyl aryl NH-alkyl-heteroaryl,
N(alkyl),, NHC(O)‘alkyl NHC(OI—cycloalkyl,'NHC(O)wl
“heterocyclyl, NHC(0)~aryl, NHC(O)*heterbaryl,
NHSO,-alkyl, NHSO,—aryl, NHSO;- heteroaryl, NOz,. SH,.'
S-alkyl, S—aryl, OH, OCF3, O- alkyl O—cycloalkyl
theterocyélyl; O-aryl, O-hetercaryl, 0C{0)-alkyl,
OC(O)—cycloalkylf OC(0) -heterocyclyl, OC(O)-érylf_
OC(O)—heterOaryl,. ' OSOzfalkyl, OSOz~cyc19alkyl, o
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het erocyclyl, C02-aryl, CO2-heteroaryl, C02-alkyl -

cycl oal kyl, C02-al kyl -heterocyclyl, C02-alkyl-aryl, 15
C02- al kyl -heteroaryl, C(O) -NH2, C(O) NH al kyl ,

C(O NH cycl oal kyl, C(O NH heterocyclyl, C(O NH- aryI
C(O NH het eroaryl, C(O NH aBkyl - cycl oaI kyl ,

C( O NH- al kyl - het erocycl yl , C(O) NH al kyl -aryl , =
C( O N&Pat &yl hetCSCaahykerCe@yNal&§d)1Ka0, C(0)-aryl,

0 | | O N
0 Meyclginian i iide 60 Wi gpatis.,
sozNFLOarinersezNi-wér yl COsoamﬂl he@zobﬁyﬁrosmll, COz-.

S020algil-cy8020nagil,, 5020;-Hieker OB rodldH,  cop o

| oal het I 25 or heteroa
s AR G S F YR abe Herg arydy U (8) By 6.(0p Ui

Unsulasuqyuut ed @(ommsdyctmﬂikjam eroanph NH\ghétérblbgclyl o
het er r.adi.cal Y, e,one or re i -
or dlcTo(?}r rent R g rrg (O)%\{I_ miNH— al E;ab ) it aliyl-—
NH- ¢ yyicdaialyly,L ,NH- Het@rNityal Myl - INtte\rcyd:yclyl C{0)NH-

R R i

hete 1NIEI@(1<0’)]—)aryI NHC( O) - het er oar {1 (0)38aryl) 2,
NHSO&(@I)KN(lhet nyl %0%1 1ef08§ol2—ar|§fiZ %bz NHz,

- | oal'k
5 hetCebEyeFpyL oé%‘”?cg%ﬁé&? Ji-heitepaatiyl | SO,

OC( Oscepehdalkyl , Q@(@afgel er omloyhet@%@):yar yl, alkyl, . |

86%(2)) AJ&%'lt %rl%rd}zll he%r oar yV%&E(lg?g‘—f"% '°% k SF%IFroarYl |

C(0) Sh?éltSé:ﬂd'ax%ﬂtSrCOZH C02- al kyl , C02- cycl oaI kyl,
C02- heterocycl yl, C02-aryl, CO2-heteroaryl, C02-
al kyl - cycl gal kyl, CD2- al kyI het er ocycl yl , COZ 5 :
Theky Fegpy| | aé&szl | KyNChEERF0aEYT, WD) INROSY O this
1@hk¥¥ﬁfﬁxca@¢%§¥f|EFkKYhte@(Q%ﬁ*bﬂ@éﬁﬁf&?f&YEydrocarbon
ar r-oar a .
QO Sy PP OPRY PRy DTSRy DBy 5Ly gNgrchain and
ualskx}dstartyitect(cﬁ) l\hbabkybrhe;icélrymﬂ;dtltﬂt@)dv( dh&xyin@, 1 to
8 C atoms, i.e. Ci-g-alkanyls, C28~alkenyls and

Cza—alkynyls.- In this connection, alkenyls have éts

least one C-C double bond and alkynyls have at leést "

one C-C triple bond. Alkyl is preferably selected from
the group comp;ising-methYl,'ethyl, n-propyl,; 2-propyl,.

n-butyl, sec-butyl, tert-butyl, n-pentyl, isopentyl,
:neopentyl,. n—hexyl, 2-hexyl, n-octyl, ethylenyl

(vinyl),. ethynyl, propenyl bﬂﬂhCHzCHé; —CH=CH¥CH3;Z

~C(=CHz)-CH3) , propynyl (-CH,-C=CH, -C=C-CHy), butenyl,
butYnyl pentenyl, pentanl ' hexenyl “hexynyl, .
heptenyl heptynyl, octenyl and octynyl. o

_”Thé term-“cycloalkyl” means for the purposes of this:

invention - cyclic . hydrocarbon radicals having

3-12 carbon atoms,  which may be  saturated or

: unsaturated It 1is p0551ble for the llnkage to the_
‘ compounds of the general structure I to take. place via

any possible ring member of the cycloalkyl.radlcal. The



'10 C(O N(cycl oal kyl )2, C(0)N(aryl) 2,

"C(O N(heteroaryl)2, S02-al kyl, S02-aryl, SO2NH2,

SO02NH- al kyl , SO2NH aryl, SO02NH het eroaryl, SC3H,

S020- al kyl, S020-aryl, S020-heteroaryl, alkyl,

cycl oal kyl, ‘heterocycl yI - eir9yl— or heteroaryl 15

substituents; The term' aI kyl" includes for the

G sosleyoif s calny et ot lasyclbec gatmir add er bi- or
Btedydpcarbon radical s which may be '

%@ﬁ%d Cg% st rgipght -chain and 20 unsubstituted or

nmono- or polysubstituted, having 1 to 8 C atons, i.e.

l@le_&:@&nkaﬂyétﬁar@cﬁtﬂ’keﬁﬂéﬁdénﬂor@ 9-al Kynybs 7-

th| nect al kenyl s have Ieas one
%T%efﬂ%%ein%w%%&n#%aﬂ%era 1F@éswhlshecemertlﬁﬁﬁ| gt

| ]tmarmt B kyheire prpgfrenabilatesel pctied 4f rco;m 2p hﬁtegfo@lt@ms,

B L N T

10 Gogmen

15

20

'qmédps@tyaiqilmahelwingzaa@xmqtad amtyxhr;setlhwdamm ‘but not

s t
SRty SIs STl GECHEE RS O e
0t bRy ngeDepaAt aiyuctyein yinyte hekenpllace via
Wypabsmb@p&@a}gl ,mé}@pé:yny)& 126 enate%éy@%ynwadﬁlaq

o | k th f
I8 R TP SFUS o ar BerPREh BE S Bivifg Begvevplic

sertzon af paberwd cheray obhe omat Wnat atli iorogmsat ukgged and

genera Ure 1 to take pi ace Vi
Yossi Bre risrRiemtiaser - offndwe cyd:h@al kydrougli calconpe siag

| : Q\.Liéﬁrﬁ.lrposf bl %r &Q{efé}? {inlfgge ‘gh thgte 8@8@”93 radlcal |

- o a8 i cal { a b,
'F&poey‘:ygﬁ?dcf‘i‘?%em That PaBgarepbRs §c| byrdotddinyl;

5. piperaginy lorangd mguRd ic organic

- . radical whi ch corrprl ses at | east 1 wher e appropri at e

: t t het .
o e T SR thhoBugperPeoFanad, gy on
. ayametdie d hgdrensabonst ethavimg nét tar abht icarddn | sitoms,

19&%3:.1 b'aqifaOVpBQﬁthDkaﬂspBQhﬁzﬁg and anthracenyls. The

- radicals may ~also 'be fused to - other saturated,

_(partially) unsaturated or aromatic ring systems. It is

_'1péssible for the llnkage to the compounds of the
.25"'general structure I to take place via any possible ring

'-member of the aryl radical.

The‘term_“heteroaryi” stands for a'5—,~6~ or 7-membered - .
~ cyclic aromatic radical which <comprisés at least 1,
Iwhere appropriate.also 2, 3, 4*6r 5, heterocatoms, the

heteroatoms being identical or"different. It is

| - ppssible 'for.rthe ;1inkége to thé-_compoﬂnds of the

“-géneralrstructure I to take place via any‘pqssible ring
.~ member. of the heteroaryl radical: The heterocycle may

. 35 also be part of a bi- or polycyclic system. Preferred

heteroatoms are nltrogen, oxygen and sulphur. It is

'.'prefe:red for the hetercaryl radical to be selected'r

from the. group comprising' pyrrolyl, furyl, thienyl,

thiazolyl, oxazolyl, isoxazolyl, pyrazblyl, imidazolyl,
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10 conpounds of the general structure | to take pl ace
via ~any possible ring nenber of the heterocyclyl
radical . The heterocycle may al so be part of a bi- or
pol ycyclic system Preferred heteroatons are

ni trogen; oxygen and sulphay.-1t is preferred for the
heterocyclyl radical 15 to be selected fromthe group

pynpiisyhg tetyahydddiylyl, tepriadyadrogyr anylpyrazinyl,
i di . PLR nyI p| era yl and
éﬁﬁ% %%?% i ’ The %ern1 %f K % é ?’the pnd &ﬁ?%ﬂyl ‘
Ul 301 Fiy, (m$0qﬂlnaﬂdwaﬂhc hydnotalbnms,hayxmqyabhmmyl
at r
SR 0P At ONBnaz i By €l 41@90911?99 Jbeaa?use diﬁ% e

ant hracenyl s. - The radicals nay a
saturated, (partially): unsaturated or aromatic ring

ﬁW@teW&rdé |5alﬁg§$t9t§059kyihe ““Hﬁ¥¥ilﬁeﬂé¥%cyclyl”

£o ﬁ f the fﬂﬁiﬁ% structu I” to take_place_
gp% si bIo& rlng BFeBPAFRE” ar?@aﬁﬁhlchr TH&e

pmmpmé@eteoﬁaryh spae@entorlavént16n orhAtmeriesad and

YL b ool o ooy RgBeploLonchoby che

nernbrger oadefdniesi ng &dewme cal aord di f theeent cylaldad kyl,
ROsSEREFIPL, theyh @@%1{(&54@1‘3%@% ok tl*igked via

general” structurég | to ce via any possSi

i dg-sTRErBEY SRR ﬁéteﬁéﬁryFomB@P@éﬁ Jhe the general

deteroeyel 2. my 35 al so be part of a bi- or polycyclic
system Preferred heteroatons are nitrogen,. oxygen
and sulphur. It is preferred for the heteroaryl

Tleeli chibrimno lsabeejm:tedi fimom thﬁngwﬂoncowmtihsi Mgalkyl”,

| . A "
LR oy B o D azoL e o

‘b@kkﬁmmloa yl aaz ﬁ}lkylpyleazwnycwlyém ha1adzqyriy1aryl”

aﬁ@Ohﬁhkyinﬁé%etﬁhryaﬂdQQéH§ykor %Wé“%ﬁfﬁgses of this
ui noxal i nyl., _qui nazolinyl,

%’ll:ll no

T | %%e‘. n?FPlﬁyﬁéFéVhl defaped agbogienylin 5 the
qeﬁtffﬁﬁ$o ?bkyhjﬁyctbaiﬁyl"rep@h&ﬁheh@tQﬁpcaﬁéybr,nmre‘
hfEYd e YhaiQh1saliky! Fhetgr oapyl meansforthe o - g

~-alkyl, NH-aryl, N(alkyl)z, NO,, SH, S-alkyl, OH, OCFj,

O-alkyl, O-aryl, OSOsH, OP{0) (OH)z, CHO, CO.H, SO03H or

_alkyl The substituents: may be identical or dlfferent

“and the substitution may take place at any possible
, p051t1Qn of_the-alkyl,_cycloalkyl, heterocyclyl, aryl
" and heteroaryl radical. ) S '

;Radlcals substltuted more. than once  mean those which

are substltuted. more than once, e. g. tw1ce or three.

o tlmes, elther on dlfferent or on the same atoms, for

: 35

example three_t;mes on the same C atom as in the case

'Qf CFj,-=CH2CF3, or in different‘sites as - in the case of
‘—CH(OH)£CHéCH—CHC12.: Substitutiont more than once can

take place with identical or different substituents.

Where -the compounds of " the invention of 'the 'general-
'Formula T have at least one centre'of asymmetry,‘they

may exist in the form of-their'racemates, in'the_form:
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“times i:ther on different or on
RS A L

pur poses of the present invention that al kyl and
cycl oal kyl, heterocyclyl, aryl and heteroaryl have the
10 neani ngs defi ned above, and the cycl oal kyl ,

het erocyclyl, aryl or heteroaryl radical is linked via
a Cl_9-alkyl group to the é&npounds of the genera
structure |I. 15 The term substituted in connection
WﬁttbeapkyE"enahtiOm@abkwnd/dﬁuﬂiﬁ&ﬁgﬂﬂqmérs"@wyin,the

st er e vyl mlxtn@clé%yl - oycl ogliou.” enan iomers  and/or
"aIkyI-heterocycIy " "alkyl-aryl ,

| HRIEALIRAGDarANY Wahad f Brtiehef th§o§§§IQPlﬁﬁ}“§rS in

ﬂﬂauﬁﬁxﬂuheguigﬁﬁbggqgl§|tIy defi ned above in the 20
description or the clains, replacenent of one or nore

hydrogen radi cals by F, O Br, I,CN, CF3, NH2, NH
Ty, , £dlH arsdmp IN(al kyé) &onwlncgﬂ of a:IHeyI ln&htmh:&of

G5 Her 8 3l BF O B8 SR eSO o

thﬁaﬁxﬂu aﬁﬁswhmbhhecsubsastuacemanay rakebgl sepaapted
Y P83kl e i : | cygh )
e m%rﬂ; tde%d %etlgr?cocgré %gdl ca‘?ﬂ%dﬁgg ers,

eterocycl yl,

Istfbst PRAREACRBES ﬂﬁ%ndbﬁééeﬁéaﬁeFﬁoséﬂmhl%ﬁPaB@t%?% can

st h1 k@A POES 1 LAAN SUMelate 5%@@l@élt§n§§e5 or by
at ons

Hread49me TR 3k SREC REYorﬂ‘:}sW% ’F“H%V%%Eeor

| mifthELﬁse ﬁ-lZﬁlFSop’oicahlgll faf:enieet asitlesradaise bire ttasagh

) C?grlvﬂ@ (EPZCG W t%gl C?S:H{%i ca lLQ)Ir 8§t${$ree %@&er?@cesuch

i@,bstﬂqmerﬁ@mphﬁwr &1t heopdolpolnts asft itvee iadweitdlon eind
ddissagnaralel fwrdal fod Havendtrdeasti one centre of
asynmetry,- they may exist in the formof their
-racemates, -in the form21 of the pure enantioners
Wl ol pdis3sakgoMehe Okompolifgs feEM Biie M XivgeSi® may

h di An 1 Xi
RS B Vi R B s L e 0

p035|ble 5 Thus, for exanple,. the conpounds of t he
I{ye&rﬁ}ﬁ)&hrﬁjs of the 1nventlon of the general Formula I

'_may, if they-con_taln a su_f_f1c1ently basic group such

as, -fo__r, example, a pri_mary, secondary or tertiary
_amine,_- be_ co_nverted with inorganic ‘and organic acids
into their. phys:.ologlcally tolerated salts. . The

) pharmaceutlcally acceptable salts of the compounds of
' the :anentlon of the general structure I are preferably
formed w1th' hydrochlorlc - acid, hydrobromlc ~acid,
.‘sulphurlc acid, phosphorlc a01d methanesulphonlc .acid,
'p toluenesulphonlc ‘acid, 'carbonlc acid, formic acid,
-‘._acetlc acid, trlfluoroacetlc aCld sulphoacetlc acid,
oxalic ac1d malOnlc ac:l.d - maleic ac1d succinic acid,
', tartaric  acid, racemlc_ ac1d, malic a01d, “embonic acid,

~mandelic acid, fumaric acid, lactic acid, citric acid,

glutamic aecid or -aspartic acid. The salts which are
formed_ '-rare-,‘ int_er ‘alia_; hydfochlor-ides,' hydrobromides,
Sulpha__tes., bisuiphates, phosphates, methanesulphonates,
t\os’yla‘tes, o Carbonates, bicar_bonatesr - formates,'

a'c:etat_esjr . triflates, ' Sulphoacetates,‘ - o'xa_lates,
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the general Formula | which have one or nore centres
of <chirality and which occur as racemates can be
separated by nethods known per se into their optical
isoners, 10 i.e. enantioners or diastereoners. The
separation can take place 22 -col um separation on
chiral phases or by recrystallization from an
epltdredsy aata heex tsd v e rstu curi navietsh) use rafrazesopt mealltgs,
rt eri tdon
%B%%H@Gﬁﬁ ARt PO e O AT e es,
Dpthasiep a@ﬂd\/eaépéﬁhéltesandTh%ub%@m@nlomuw natﬁ ol’o;he

f1dde yrdical arihere paasi e, {fie compoundss of gkhethe
invent.ion mag/}‘f exist in the formof tautoners. 20 The
h

OIS 1Y he"PRYRVRT onPBf £RESGERLr aPTFoRRMigtegTral
e ipgfed Ay qygnt ain a sufficiently basic group such’ ‘
as, for exanple, a primary, secondary or tertiary
am' ne, be converted with inorganic and organi c acids
T icnpdaiels ghyshel bgreatiynt of ethtedenakhs. Foigula I
r e al pta l;t f ths comaunds _of .
i e e R A T R
5 e@ep&mb;wxyflor HEUR: t tpehydeeaitoed c wamhd 11@:@1@@@1@ maod

Aahic SHPMYE I c;9€hd, tHQQ§pth1'y§18§b challX to&erated
sCrggltrhanesul phoni ¢ aci d, 30 _p-tol uenesufphoni T aci

YSoni TXHR RS { Bf it idabde danganiscikpses are sodium
Hy’dlrfdxi@a)a(pcbt@siﬁﬁmd hwg@saaréet |c§él&911ﬂla hpdﬁbkﬁdépl @Gnd
...l ei c_aci ucci ni-¢_aci
Oa%gl C'i(':aa{lclecm SAETY, Abfi cégg‘f"ao 8ibBfir c Q&F&?‘anplamlne’ :
hmmtélarmmme,f urracyclehedylehmme,c ac:lddbecmztyﬂjed:hazdjeah,e—
A2y e aﬁggl% aseak tlgt ﬁ'iorg a'é hangs
fornmed are i a ydr or| obrom €s,

Phaess, f%?@%qipﬁgt @éle plesEsvadss  of the 1nventlon may
nERidbaRas Wephonalfsal dOo W% qAl RANA §Sles of one:

bi car bonates,, formates, - acet at es, triflates,
sul phoacet at es, oxal ates; 22 nmlonates, naleates,
Pauediei reaioes | :tsartlﬁtm:.séml giesn esbopateates and, in-

S tat es, Citrate | ut arrat es
BAUELAGs, LUIPLALE el Al Sl AL 52 cndl UiV,
which can be obtalned for example by crystalllzatlon_

from a solvent or from aqueous solution. It is poss:rble B

- in these cases for one; two, three or ',any number of.

solvate or water molecules to combine . with the

compounds of the :‘Lrnfe_-ntion to - give solvates and

‘hydrates.

‘It is known that chemlcal substances form solids 1n7

various order states  which are referred to -as .
polymorphlc - form'_s o‘rf.: modlflcatlons "The ' varioﬁs
_modlflcatlon_s E o_f, -a 'p_olymorphlc ‘substance _mé{y vary . -
widely in their p_hy-s'icalr'proper_tles. The _compounds of
the invention of the general Formula I can exist. in
various : polymorphlc forms, and certain. modificatioﬁs'
may be metastable. | o -

‘The processes for preparlng substltuted pyr1do[2 3- b]
-pyra21nes of the 1nventlon are, expla:.ned below



salts which are forned of the conpounds of the 5

i nvention nmay noreover be integral or nonintegra
mul ti pl es of one. The conpounds of the invention of

the general Fornmula I may, if they contain a
sufficiently acidic group &ick 10 as a carboxyl

group, be converted with inorganic and organi c bases
into their physiologically tolerated salts. Exanples
ok SuiniRRlrRid NOF 9aRkC qBAses 1Al 'aur& @éﬁgrgé' @Btained

pot assi um hydr oxi de, ca ci um hydr oxi de,

agr g H&séél%rf@léﬂv&@a SFheae s @t%@ﬁ dmined) 15

- Sthiegichanol am ne, cycl ohexyl am ne, di benzyl et hyl ene

di aniné angyl ysine. The stoichionmetry of the salts
whi ch ‘are fjor medsoftagene qonpounds of theyinventign may

nor eq tRnte l._or noni nte 4] pl es of{jone.
20 Eigfgggﬁiégu§%ﬁﬁﬁgﬁhse givegltolsolva eg-qgﬂ/uxﬁsz

o hydrat es -of tihe cg f|{the Thvenli on
&ﬁ&ch g%n P¥obt ai ned for: &bl & %ﬁ talllzatlen

10

"To

~from aqsol vent or from aqueous .sgj utlon i's

possible in these cases for one, two, thre or any
‘nunber of 25 solvate or water nolecules to 0g &
with the "~conpounds of the invention to giv so?

and hydrates. It is known that chem cal su stances

~formsolids in: 30 various order states whith are

referred to.-as polynorphic fornms or nodifications.
‘The various nodifications of a pol ynorphic sHbstgﬁpe
may vary wdely in their physical propgert®

conpounds of the invention of the genejal La .

can exist in 35 various polynDrphicHg a'w ce 1ain-'
- nmodi fications nmay be netastable. The processes for
~.preparing substituted pyrido[2,3-b] pyrazires of the

invention are. explalned bel ow. 23 The conpounds of
Q generaIOForn;Hét?t .can_be obtalned as shown in the

INI*‘ovvl g s he ]HN 5): Scnﬁ 1 Q
| : _0 reductlon s T _ + - M _R?
. 1 S -R1
' N NH, ' o N™ "NH, 's

5 . '-_ 8 . 3

"2nd stage

. N" N R1

7

.:PreCursors ‘for. selegted ,éxémples of the pyrido{2,3_
- blpyrazines according to the invention acédrding to the
. general Formula I, in which the substituents Rl and/or

R2 are to be the radicals OR5, . SR6, 'NR7R8, are

obtainable for. example accordlng to- the process in

'scheme 2 or a correspondlng process known to the person

o skllled in the art.



O 1. 1st stage N O "'~ ~p reduction \ R2 + R1" H2N
NNH2 MO2] 23 2nd stage N R2Z RN NNRL 4 O+1+
0 1st stage .,IV 1+ [H2NC.NH2] O O reduction R1'If.

N NH2 N NH2 O 6 2nd stage HZN NR2 N NRL 7 5
Precursors for selected exatdhles of the pyrido[2, 3-

b] pyr azi nes according to the invention according to

the general Formula. I, in which the substituents R
afplir 2 R2 are to be the radicals OR5, SR6, NR7R8, are
TO obtarnabl e for exanple according to the process in -
schene 2 or a correspondi ng process known to the
pef'son ski ||%g, in the t. 24 - Schenme 2 1st stage

[ HENEC 2]~ t H2J-[ N NHZ GstétageO 2/ 6 o
st pgeN P + B0 Okt - HN 3 :

N TNH,
_ 2nd stage
POCI,

2186

3rd stage

' N N base , AN O‘Rs
Han s S N ;;I: RS
HORS - B A Vi

"HSR6 .
HNR7RS.

HI

11 _
B - R
= N\ N‘Rs
H,N
NG A R7
TNTOON tlsl
12 R8

Preeursors_ for selected examples of the pyr1do[2 3—

:b]pyra21nes accordlng to the 1nventlon accordlng to thej'
‘egeneral Formula I, in which the substituent R9 is notﬁ.

Qto'be equal to H, are obtalnable for example accordlng
. - to the process in scheme 3.
10 ‘




POCI3 3rd stage \\ NYCI base -~\ NO,R5 . HZN \f-L N,
~; \Cl HORS HZN \NNpR5 HSRt 9 HNR7R8 10- \ NY S-R6
HZN NI SR6 R7 \\ Ny\NNR8 HZN NI NI NR7 12 R8 5
Precursors for selected exanples of the pyrido[2,3

bj pyrazi nes according to-thkg invention according to
‘the general Fornmula I, in which the substituent RO.
dchdm@ 3to0 be equal to H are obtainable. for exanple

- -according . to the process in schene 3. 10 - 25 -~
~Scheme 3 N R2 1st stage N .R2 HZN-~ X R----~ . NN

N R9 R11§‘t157t -Olos 13 The rgacti
RN R}N7 and I3 from 5_ ﬁa ﬁzo
tglthe

_gHgEi e s bst ; ut ed pyri-dof-2,3=b] N
' cor a t he
_ , Nsd f& exgj{rrrg;l e’ligccor di nég -
“pr ocesses schene 4. R8—0O%ohene 4 1st stq e NR2
R11-N=0O o R11. HR9O N N-R1 H RQ_N—l 417113 14

‘The _reaction of the precuﬁsors 4, 7, and 13 from
*schemes +1-3 to: give the':sﬁbstituted pyrido[2, 3-
‘b]pyra21nes according to the. invention according to the
general Formula I can be effected for example accordlng

_to. the processes in scheme 4.



-persae

phosgene or 0 carbonyldiimdazole RII\ NR2 R11~ NN
% NHRL2Z RO NNYRL | RI2 15 S R11-N-S R11,N N
EI__NR2( HRI NNR 16 thiophosgene or _

t hi ocarbonyl di i midazole S~ N R2 R11., R11, NAN NH
R12 RO NNR R12 17 R1326 N N HEN R14 R13~NN' R2
Rl4 RO NNRL 18 H- NN-R2Z R16 -N R16 NRO Ti N N R1
Sthenfseldect ed exanpl es of the pyrido[ 2, 3-b] pyrazines 5
according to the invention according to the -general
forrrula [, in which t heststdhyet i t uents R and R2 may be

sel ect ed car boxylic ester-, carboxam de-,

suI phonl r | gf&n de subituted ragic
are %ir) gignp e accogdi ngj\o tdre a'g a‘l_uc,
rre 5 correspon”dl ng pr oceé‘ées ot e

B R ONT ONT R
4;7113_ o o 14 |

phosgene or

.. carbonyldumxdazoie R11 JJ\ ‘EI I
™
R11o

NH R12 RQ N

t _ ‘
| Rz 5
- . R9 N

_ . 16
thiophosgene or :
thlocarbonyldnmidazole

: R2 .
R11 :

E R12 :29 N
R12. | o
N
R13\N/2? ' | S
R4 R13\Aﬁj:

R14 RQ N

- o
R16-EEN | "{E?t:[: :I: e
o R N
19

Selected " examples  of the pyrido.[ZA_‘,3—bv]-§yra.z_ines o

‘according to the invention according to the general

formula I, in ‘which t—he_-substituéﬁts R1 and R2 may b_e'_' -
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5 skilled in the art. Scheme 5 1st stage - O RL t NN
C RL7 RLLNNHH(]_ NI HHNI\ 2021/ OHOR1LY
O'" N SOz R17 RII,NNN\ HHN\ 01,10 22 IxlI ~\ N\
N~ R11-N' C R 17 RI1% NU, NHHNN HHNN\ 23
24 2 NHHRL7 CISO= R17Z BU1=NAN-}f~i- ~T. N~ HH .
NNI\V O0""0 25 a NRL7 H 10 R17 = al kyl,. cycl oal kyl,
stmlteerttmyclqdnbcaryhc hetstearyl , cakkygkamiyle;-, sulphonic
het er oar LLin ounds a er
ézgoén%/#erm aeﬁr yu%ﬁ) %%Igelil%% clg%gggpfn?e%areagg E are
Pricciedirles If@@\/megempl% secostangi nigo conpoumd®»agss7 in
2k r é}ﬁpll] S t
pre|t§rz:l'at€;(r)a5t1|?bolftl %?Mta%t p(gjl‘_fll %5?‘2?%%‘25 ]é\g%ﬂel??nsgﬁt' Sn°°n
ltllfi?éi1 & adrnula 1. For the prepar ati on of the
starting corrpounds and .20 target conpounds,

reference may be made f or exanple to thefolloan
%ﬁ%—gllterature the contents of -which 28 is

'-hereby tncorporated in the. dlsclosure of the present
- appli cation. e 1ststage

R17 : JL‘EIN\

5R17 o= :Ialkyl b&gloalkyl L heterocyclyl aryl,

heteroaryl alkyl aryl, alkyl heteroaryl

~ The starting compounds . are elther commerc1ally '

available or can be prepared by procedures known per

eSe. Startlng compounds 4, 7 and 10-13 are valuable-
intermediates : for - the- preparatlon . of the

'-pyrldopyra21nes of the lnventlon of the general Formula
B

Fot the preparation 'of the starting' compOunds. and
target Compoﬁnds, reference may be made for example to

the fOllowiﬁg”pfimary:1itefatﬁre, the contents of which



10

15

20

25

30

1) Houben-Veyl , N@thoden der Organi schen Chem e,

volume 5 4/la, pp. 343-350 2) Houben- Wyl , thhoden

der Organi schen Chemie, 4th edition, vol une E 7b

(part 2), p. 579; Degussa GB 1184848 (1970), S. Seko,_

et. al. EP 735025 (1996) 3y. 88 €atarzi, et al., J. Nbd.

Chegl 1996, 1330-1336; 10 J.K. Seydel, et al . : J. :
SERBM 11§94PoIetes3G the. Housan e OﬂVEtlhec)dgrment

épgamtatﬂbﬁn1stry, volume E 9c, pp. 231-235 5)

Houben- Wyl / Sci ence of . Synthe3|s Vol une 16, p. 1269

6) C. Goenczi, et al. J. Chem Soc. Perkin Trans. 1

15 EG@B@nQWe&Al?Mb&B@d@h Me rS.0Aa Bl sl , Cl'@émf@R volume

an ect. B 2001 40, 195- 200
ﬁé' pé g?gngﬁgorg Med. " Chem Lett. 2003, 13,
3

9110939%—Wex&l R M&ensden eterl Orginlémh@n cnamnlspc 4th

: 74 for
A AR e d OB 5 Ry pgeees

@F Lisiefg. (Layp) 2@@286ho 3&81&1348&%73&0255«1$a@d |

2t ml. Célt@&zgphgﬁn azoggu 33\%@32&3 é‘ég 259@ | fﬁjéelsses g
m

“?‘Lonps%%deje\f &F. @ ? I\/éd 1%€ﬂen‘r' heppolo 220039,%@130&%) G

Hei Hogodn-Beya) . MethodPharam Ol@gﬁaCZO@héﬂeﬂs&i} Nv’*elume

-E'Daé@saplgt élé% ?};g Lett. 2001, 2313-2316 G
>

Dannh Arch. Pharm 2000, 267-274 12) ML.
%é&%@enéﬂeﬁl/s%@ﬂaﬁe@ﬁo$1y11’919®$1540va’ldﬂ8416 3p. AL269

[ Bi gpr Ve L 4
6<)| o f%n@ézﬁna o %all g E]%]E! Ch%’ng 20%%,21{13;16-. 35
%P 04 v, %e%4 et al. B|oorg Med. Chem Lett: 2000,

 DTM-2374:AN. E1- @a@ajry et aki.J. I;!I\@ﬁan CthemcH&?S 53238- .

35,15 (o] t al. J. Chem ~2002;
g? %gl ?f@h %0 aﬁ% é& yers, ﬁﬁér-9Ch§%P°S6b Med.
Glogp, Lapy, 899379%84 M091-~ Me:y Aet Rral Req]lslAUEret al.

‘.ﬂ"'erﬂmelsocdl?é)lps S22 %@%0 9%113 §§$§8266oet e, o,

Bioorg.  Med, Chem et
Okafor, et al. J. Heterocycllc Chemlstry 1983 20 199—‘

- 203 . | | |
'8) J. Yin, et al. Org. ILett. 2002, 4, 3481- 3484 0._ A.

El-Sayed, et al. Arch. Pharm. 2002, 335, 403- 410 ; c.

-Temple, et al J Med. Chen. 1992, 35, 988- 993,

9) A.M. Thompson, et al J. Med Chem. 2000, 4200442111'-
10) G. Helnlsch et al. Arch ‘Pharm. 1997, 207-210

11) N.A. Dales,” et al. Org. ILett. 2001, 2313- 2316-_-'

G. Dannhardt et al. Arch Pharm. 2000, 267r 274 .
12) M.L. Mussous, et al. _Tetrahedron 19‘9_9 4077 4094

A. Kling, et al. Bioorg. Med. Chen. 'Lett. 2002, 441-446

13) 1.K. Khanna, et al. J. Med. Chem. 2000, 3168-3185

S 14) 1. Younghee, et al. B:Loorg Med. Cherm. -'Lettlz 2_0-00_, _
©2771-2774; N.L. ~Reddy et al. J. Med. Chem. 1,998',, 53298.—'

3302 | | | ,
15) A. V. 'Wizuycia, et al. J. Org} Chem. 2002 67,

7151-7154; K. Kano, et al. J. Amer. Chem. Soc. 2002,
. 124, 9937~9944- M. L. Bushey, et al. J. Amer. Chem.

Soc. 2003, ‘1 8264~8269, A. Casini, et al. B:Loorg

Med. Chenm. Lett 2003, 13, 837-840



29 General nethod for the preparation of the

conmpounds of the general Formula I: Schene 1: 1st

stage 5 2,6-Diamno-3-nitropyridine or 2-amno-3,5

dinitropyridine are dissolved in a suitable, inert

sol vent such as, for exanpl®, -met hanol, ethanol,

di met hyl f or mam de or di oxane After addition of a 10 :
Cemedlais tme thd ekarptheRprepariatkiain il thei gemprunds of
3R RRMerd1 MAldAW(H,V) dioxide, the reaction mxture

is put wunder a hydrogen atnosphere, adjusting a

- pressure between 1 and 5 bar. The reaction mxture is
Sctidmd @ : neactsdayen tenperature range between 20C and

60C for .15 several hours, for exanple 1-16 hours.
After the reaction is conplete, ‘the insoluble .
2,651 dutes rar-S -rfiidtognad diffe 1t bei bg possi blze-dhdnd-3g 5-

o sist for le of sili |
- e e e P o e s F A LareTe

10

A3

20

25

- purification, for the next.  reaction."

sidamsheti @0 waeh t Herappropnpbée soktbanolThe ephudel,
RrRAYENH A3 iisBte | NS0l 4L 2ne M tﬁ%‘ﬂ%rfzgghgggégn ng a
Cate lysh.difsie FATRAR i RNy PhEkeducedliladdug on carbon
i pabtenumi(Meft Sid4e, Eoe exanptEonetiaiire is put

. et hanol i oxane,. toluene or -dinethylfaqrmm de. o
"é“%rs i ﬁm%bw di AENRTPROrY, 5. BAIAREAGHy r ifdi MF SFSdire

kedohecbri nhredndt € ybatt errhHeher@8ct éducthiicrtas ai sollefficorto

e, d 0 f h 19
e 57 S LRSSl 10 T 8, HEVETSHL 906 o
sepiopr | dieingt h Bedi tévampleanladiéd dwetrs.as Affigr  the

R ALt EoRbideedr  Gfhd basgc1fificeXamRifues are

pot assi um hydr oxi de. .Tﬁ,e Teaction mxture is left to
f%sl ?#

a LemREiftarBOFaRGAr (T 2blest §1d6€r gredium

tsOMEcodd e fHer exermhel@0 BENUEEL ke 4QdIQur TelAfder or
'JJ%%e£é¥§§i§”5$§ifgﬂfée% aé?“%{ﬁﬁﬁ??&&%&%sth% l%g%hed

~with the appropriate éolvent- The ' crude product is used

in solution, without further purification, for the next

' reaction.
2nd stage
- The 1,2-dione 'deriVat_:_'L'vej-_is "intr_o‘duc'e’d_ into a suitable,

‘inert solvent, ‘for example methanol, ethanol, dioxane, .

toluene or dimethylformamide, 2,3,6—Triaminop§ridiné or

2,3,5~triaminopyridine are added immediately after the

reduction as a solution of the Cfude produgts'in-one-of_:'

the abovementioned sdlvents to the introduced 1,2-

"dione, whére apprdpriaté'with addition of an acid such

as, for.example, acetic acid, or of a base, for example

_potassium hydroxide. ‘The gréactibn.'mixture is_:léft. to

react in a temperature range from 20°C to 80°C for some
time, for. éxample 20 minutes to 40 . hours. After the

reaction is - complete, any - precipitate which has

separated out is filtered'off, it being possible for.

the jfiiter medium = to ',cohsist . for  example = of:
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separated out is filtered off, it being possible for .
the filter mediumto consist for exanple of 30 )
commercially available filter paper, and washed with
the appropriate solvent, and the remaining solid is
dried in vacuo, or the reacdli oh m xture is freed of
sol vent in vacuo. On use of dinethylformam de, the 5 :
crcem‘;’tnccnralrﬂly(t aveiilsbdei rfettént papdmr gendnounthed with
pr te c as S
ePBashrater frerehfeo A Rl TR R B e
C!sq#tChbrL@ oragaic ool Vg | regchiiag, mixture is freed of' |
£ Ghl ey ormet hgReuo0r Bhhyhsacesat Qindd, 1%19{59@1% the -

hases are 10 concentrated in vacuo. remai ni.ng
Afde Pt oddetyrs  pari $FEECRY rﬂéttrcystam l@%@?. o’ﬁ“‘?lﬂd%n of

Vﬁiﬂe%rla,b|@n@Olth%nt%recfﬁltﬁ%%phﬁllahom%le sé{:!falbéfte@@' H{IE is
r as roma P on sillca ge or -
e AEE et hante: BRI DIty Rane F o tLel Forn a
EﬂmﬂﬁﬁkﬁEﬂfgdﬁh¢mﬁbl€e@ha88ucﬁcheﬂee2g 1ﬁhcﬁmmxbmethane _
3, 83 iam i ne 5 triam yri re
(é% %Fﬁgéuce 88%%#%&tlj£&?ter}¥%e P% ag?$on ﬁﬂggeg
cgmqmtm«atecﬁ ihe verowde pPheucesainioge cm‘ucteheproduct is

'ﬁﬂ%ﬁﬁﬁgﬂnBQ”9@cr§9k$§@&§atABheﬁh§ﬁ1Q§ash9t§51g solvent,

derivative,  such”as. "~ diethyl .oxal ate qr oxalyl

T or iSFEMHEs beEPxRTtfed, tdHe rkéfactl%lr%%(tur%lsfl“h'.

dl'ﬁ:fdma*ﬂbg‘x%’qﬂ'ty Me@alamr Qj)él ab@ i vkl niahe zadﬁk@siture of
sence of a suc hydr o

C
BT o 8¢, R EFh bpadrarnater 5 adied | fog Xdnple as
Mthﬁﬁ%nhH&erange of ‘from 20Cto 150C for sone ti me,
for exanple from 10 minutes to 24 hours. After the -
reaction is conplete, a precipitate which: has
t%ed 13 Aftags filtered off, it being possible
for the, filter mediumto conS|st for exanmple of -

%gqgr0|all ava ilable flltgr 3p and washed mnth :
Ment, ©fan Féﬁ‘éFﬁPﬁé’Y%P‘ll@q $ are.
ndm::eﬁiuded/amecotrly h@ftéﬁachemﬁeﬂ‘u&tubﬁ | 9sf eegblaftion:

o%m \E?lgt Epudgﬁr%?ro cus??r'grg Of dl mEt h%llé ora omredn?éntlhoened ‘

reactfion IS°S
solvents. After an oxalic ac1d derlvatlve, such as,

diethyl oxalate or. oxalyl- chlorlde, has been added the_f'

reaction mlxture is left to react, where approprlate in.

. the added presence: of an acid, such  as- hydrochlorlc‘d
acid, sulphurlc acid" or glac1al acetlc ac1d ‘1n a

'temperature range of from 20° C to 150 C for some tlme,

for example from. 10.. minutes th..24 hours,' After thel

‘reaction is complete,'alpfecipitate which has separated: :
out is filtered'off it belng poss1ble for the filter .

medium to consist for example of commer01ally avallable

fllter paper,_and washed w1th the approprlate solvent

‘and the remalnlng solld is dried - 1n vacuo,- or thei

reaction mixture is freed of solvent in vacuo. On ‘use
of dlmethylformamlde, the reactlon nuxture is stlrred
into a large quantity: of water and the prec1p1tate:

whlch has separated out 'is filtered off or ‘the aqueous

“phase 1s‘ extracted with a sultable_ organlc solvent

‘such as diohloromethane_ or ethylacetate, and. the
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- sol vent . and he remal ni n

into a large quantity of water and the precipitate

whi ch has separated out is filtered off or the aqueous
phase is extracted with a suitable organic solvent,

such as dichl oronmet hane or ethylacetate, and the - 31
organi c phases are concent rdt ed i n vacuo. The

remai ni n crude product is purified by

PEIF V5T AP 2% | DRE f FORFANtERFeAbER  ¥BLYent Theprremaining

| @m&ﬂ§|prﬁd@&@niéﬂpﬁﬁﬂﬂﬁgﬁ b9rﬂ@brj%ﬂé!ﬁhiﬁt{oﬁwbrom a

ograf_ié ilica or alumna. ‘A mxture

%ﬁl anof PF oF B h%n@lP§an3386 teduegeamsite bY
aslyte nobi | élpbﬁse charthaSloagephl Then di epeideri yati ver

trqd in a.suitable inert ,sol yent
QUL RS T B RaPorari o PR0Y Bohpetfine 1
WQ%OUEOIar%Ma;ml@,ntas Athrmlmbm iptasagent, for.
exanpl e phosphoryl chloride or thionyl chloride, is
added at roomtenperature and the reactlon 15 mixture

27 |¥¥39%0 react in a tenperature range of from 20C

“to 100C for sone tine, for exanple fron11 hour to 24
10 .1

our Aﬁte t he reaotlon is co the reaction: -
AT B7 0 i By ARGl RPeus et Rble,

mmttablselaqneousfdmas exafnpneemmé@ﬁﬂ@mﬁydé PdeJi.Q)x%Qle

yt re tate whi.ch separ
P Eedpnsrr” ot “BePhbThostier e ThreThe 11 AR
QQﬁﬁkwslﬁﬂrf0$X@m9h®lepb@snbunplclahlyradaiI@hlethidnyl
Jﬂléﬁﬂdepaﬂ§rad&€@ &@SPsgmmtéHPéggtgggr%%@p@% n%eactlon

rreda in vac

o e aﬂq%e]o%%t 25° phaget i an et EaEPEHARIER Faggiet @kﬂ €rom

"ZﬂiﬁﬂﬂdlIﬂﬂ%GH&orf§6meeﬁﬂﬁ@lefgrcekﬁhﬁﬁﬁtﬁﬁﬁﬁbIp%our to

O o Bt DL arle SPorks WA L&F Bae BrodiRAcHion

' npufmfneedlby pacregdt anltiozavavar f raord anesttirbdblzed with a

éﬁtvafﬂlte %Je%)ﬁ%npbgsg' 0Xgne Oe(xarf?éf nesw?:.tfnpy h?S(drOXJ.de

calum or sh "chronaf ogr aph i ca ge
SRR Mxtﬁﬁ@mlmmawbﬂcmd@ﬁ cIslegregradteivaneut s is

ﬂiﬂﬁﬂare‘cproﬁf(a”@lte,beai%g} hgo52bi1 & R3S S hr ¢istage medium

- to conalst for example of_commerclally available fllter

: paper,_and washed with_the corresponding'solvent and

the remaining solid is dried in vacuo, or the agueous

phase is extracted with a sultable organlc solvent for

' example dlchloromethane _“or ‘ ethyl acetate, and the

Vorganlc phases are c_oncentrat'ed in vacuo. The remaining

crude preoduct is p’urifi'ed‘ 'by' recrYstallization from a’

'.suitable solvent, for example dloxane or toluene, or by
-column or flash chromatography on silica gel or
‘alumina. A mixture of - methanol and dichloromethahe is

'use_d,_,_for example, as the mobile phase.

 3zd stage

The 1ntermed1ate 9 can be reacted w1th an - approprlate

Lo alc.ohol thiol or amine - ‘and, where appropriate, with a

suitable base, preferably sodium hydride, pyridine,

triethylamine, potassium carbonate or sodium methoxide
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35 The internmediate 9 can be reacted with an

~appropriate alcohol, thiol or amine and, where

appropriate, with a suitable base, preferably sodium

hydride, pyridine, triethylanine, potassium car bonat e

or sodi um net hoxi de 32 i-h 3&ethanol, in a suitable, .

i nert solvent, such as dinethyl for_rmm de, dinethyl

Sul pledtiadesl,netihanal oritdaldleendneart | Boéivb&i;e asuch- as
pyr ' l; ne b :

éﬂh%ﬁﬁlfaéﬁﬁgn vent EQ?%gCtI owgh%&)ﬁé u@r e ‘me aTntOl ot

¥ehesn¢or Ogoﬁ@ td neas¢ opsexarplent,orsudh omSB@ymlﬂGP@s or

t Pi 2c gV smihd, a deMpekalike 5%5}96509%%% 2C andiction
140C. After_the reaction is compl et e, a% preci pltate

WEW%a%Ssé%QFaF%drsaFt §or ISP@tee&m@fr 4 sF@tRfe for

ﬂﬂ(SISI b?é@ thiut e fﬁdt&l d@ﬂ%,lumir@ ?@Psﬂéﬁpéﬁhﬁﬁe range -

ilable fi aper :

SRR P r o RBe b Pot s BYBers bent oA Phas witheie:
sy i ¢priecigriited nwhacho has thpaneactd oputi xisr efilscered
ed. .
Sepedibr om b aRLYBIL, LBYRRN0 CNED YBI co cansjor

fgr n?—&@lupbe i of st:pmmsdcmiiéyaawang@bd,@arﬁummfpmrer and

Bshed NG1iPACEHRI LAY MY G Nas, $60RF At 8HqO4hd Sremaining

-filtered off. or the aqueous phase I's extracted wth a

SHtdbie  SFiedi dnsoraend, Sichthe deantdrdreRhskErsr is
etéyd  afeimat e thand Eb&v@h@anlﬁnphaﬁﬁéu@[e When using

FOS Rty g ooty eidiasin: | SREPPoRtaSeuthab ot Lon

'st)ikivlem iborstaxamal einth oxaderge t@iarene;y opfbwaterunmd

&Eefﬂaﬁé& f@é&’é‘%ﬁﬂ{éﬁ § ogeﬁialr'act@dggutorlsalﬂ'ﬂﬂ&%efd"\ GEE

m. xture met hano oronet-hane 'irs ‘use
eKRaripre, aﬁ#e%tlﬁ’@aﬁ@bl L& phaseactedensiBh 1at sitigrble

Jhgah 1t er 880vahes 4sapd 7a28aN eHRACRE M &y 3%hyl
g{o%a‘eate Etable chloride, brom de or: tos.¥lated :

-2 r &%bpFBfFr i AEFPRNUF t PREASRT t 481% pageentrate in
waeder abl'ye sommmﬁw [ dﬁcucpeyr @nﬁtﬁ;oﬁ ries hyﬂ;@ﬁifteed by

;recrystalllzation from a suitable . solvent, for example

dioxane or toluene, or by column :or - flash
chromatography on silica gel or alumlna A nuxture of

methanol - and dichloromethane is used for example, as

the moblle phase
| Scheme 3: 1st stage

‘The 1ntermed1ates 4 and" 7 can be reacted with an

appropriate, suitable chloride, bromide or tosylate
and, where appropriate, ‘with “a suitable;-'base,

preferably sodium hydride, - pYridine, ‘triethylamine,.

potassium carbonate or sodium methoxide :in methanol, in

a suitable, inert solvent, such as dimethylformamlde
dimethyl sulphoxide or methanol, or in. a base, as
solvent; such as pyridine or triethylamine,_orZWithout:'
any solvent. The reaction mixture. is left;to’reaot for

some time, for example for from 1_hour-to 24 hours, in

a  temperature range between = 20°C  and  150°C.
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" vacuo,

pot assi um car bonat e or sodi um net hoxi de i n, - net hanol ,
in a suitable, inert solvent, such as '
di met hyl f ormam de, 35 di met hyl sul phoxi de or net hanol,
or in a base, as solvent, such as pyridine or
triethylam ne, or w thout- 3hy solvent. The reaction
mxture is left to react for. sone tine, for exanple
Hlgrefragmve iourthe ateowediates 4 eedpdraeor o ampected
WLaiesn 206r8pei130Ca ry B33 Al 8ENY \gﬁg%liggide and a
internmedi ates 4 and 7 can be reacte W an
STk at 82heYYShr onictor apyl naddiafiiyhd acetate  or
mli(dabl) e, cahal wstsustet asipakhadi wnaceiat s1RAp, Pddg a
(‘fﬁqiagé%]rs atgd a su#tabl e Ilg nd, such as BINAP, and a 5
i T BRE fo Cexafpfe gﬁta§§ﬁéﬁﬁéﬁﬁboﬁ%§?Qﬂaﬁe or
sotfiunm tert-butoxide, iinaasustabiblsolaegntentsucbuad as -
A Tbﬁereacti on rrixrgur‘e is left t'g to
Ct'F of "sone 11 me; For eXanprd Por ¥ oMo Hout§tto t°
IRdoufer ispmg tledmper af or e exangd cbefareefre@Clantholds to
IR AL erif Ne, 1 QALK | G LML, AN A0 4@t Gang
of t, 11 being

whi ch has separated out 1s.filtere

765G bl BTFRF thE MRAcEafedi unPeBpEBhs SBNfoPRSGH I Eate

»ﬂ{sﬁprr{lﬁrsci @'e'p)ér&‘_‘t@itd aalulez fi_itkt efi}g@?ﬁéd aggs washed l:lse.idng |
W R e_appropri e solvent, an e renmaln ng solld- ]
RS Pt i E‘&Ei FREacticitor BRGLER: diy sPORELT HudS TEATD e
afycdrene e eskly aveifabler édlett pagewashed wdshddevith

r i .sql.ve : ‘the solvent is _renoved in, .
LR e e g BRIl abled PR b T 1o
dplednini Fagaeouwo.onhemny dicatselyistormeesndiee or wdiabt may be

e sutphogirde i85 usededt heofpacCRN Mobied | Systhrrethe
into a |arge quantity of water and_the precipitate:- R
AP RS e atsdF oufhiSs thet epedvent; &f themoved in
EHePUS ophasee | redtant edntdra Sid t abldedr gBFbf the

BB 55" a RO IRERRRS Stk "EE e

Sthephreriedei ig uvsede priveluctesdctimur i filedulry is stirred
560 Y3 gt | A2 UL silvebte [Blecipiny
wiigh hael sepampimiinaut Als filtered off, or the aqueous
phase is _extracted: with a suitable organic solvent,
such as -dichloromethane or ethyl' acetate, and the"

organic phases are conCenfratédlin vacuo.'Thé remaining -
crude product  is purified by'recryétallizatioh frbm a
suitable solvent, for example EtOH, Qr_.by:‘colﬁmn or

flash chxbmatography on _silica gel- or alumina. A

mixture of methanolj'énd.'dicthromethahe. is uSéd, for
example, as the mobile phase.

Séheme 4: 1st stage.

- Following the basic proCesses it is possible to convert
35 - in subsequent reactions the products resulting from the.

‘basic process into subsequent products of the invention

of the Formula I in a procedure known to thé skilled
person. ' o ‘

itate
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m xture of nethanol and dichl oronethane is used, for

30 exanple, as the nobile phase. Schene 4: 1st.stage
Fol |l owi ng the basic processes it is possible to

convert 35 in subsequent reactions the products

resulting fromthe basic process into subsequent”
roducts of the invention of the Formula | in a _

ﬂﬂ}%%edﬁﬁe KrpwPrsiudie 4Ri | Fed bgpepsoferivagivahust ithe

d¢dmpqratiucd &S bRobe andeydneatd Ve, ofnd hﬁeaeewﬁuﬁ%%ct
i on product 4,

hown heme 4 |
O R e g F sk e GapeabEions Gan

heeactedtedt wiarh appr (Empzﬂi;ﬂ:i&swya@abgaﬂﬁﬂe Wede Shere
dﬁ? gge a SU|g§b %gase r ef er abl ium .
}§§8 e, pdta33|un1 exanet hyl %?1az§5' 1§ nesodium

W9 18t deu amnﬂia@ﬁlmmtassﬁuﬁneamwdmaeelauﬂde SU|quMﬂlne,g

| t ﬁ%ﬂhﬁl@r&&% B4C hg@is.a sE9hn® X@;gl?ﬂ) Snafll e lnga? L t%%&e

di net hyl _ sul phoxi de, acetonit dlchioro

inextyi $hl Bret FEAB 66 difndanexamplen dlmaseyagormamlde, o

elatent, sumbhaaa_d@ 9. adW d:five 1, ”H?EFX%:)Q%‘%‘Eha‘ﬂ
n élw HH.SOlV The eaction n1xture I's

réac % O]Y Sure- P 1% Wik 0PaRe  Becspdwent,
sswler ab, haurs.,,. nyﬁlﬁéal'm} etiiddhhosnsne Al teF Wi%hout

‘ | et.e which -h
e it TR re BARCHFR 53 PhiPhg Shsrare 1t @

qﬁﬂ?ﬁﬁﬂﬁﬂﬂerﬁﬁﬂQﬁnhQIWﬁﬁEH%tand080%&aﬁ@teseﬁeral hours,.
RAMBLGiAld Y -avaidable fAHt *ﬁl@@eteaéegonmﬁgh?gaiylete, -

t he aBproprlate solvent an refmal ni ng ~
3 BTPAIDAEABE JFhiFHe Mesct ﬁ@ﬁaﬁakﬁqr ©Us G f féddested

o, v et be’h.r?(ﬁqjtfssdl(ﬁ’leilﬁ@ﬁft&% net wd f ?ﬁ@@ﬂhﬂetﬁoﬁonglst
e sul phoxi de eac xture is stirre
é%to 3 A géﬁg RS Tt %@i%wav%&i#$%% bt Lt¢pi Paper, and
witshetd vigtsh selpar appdopuiate fidltvered ofifd ﬁmeth@malnlng
US P [ ract ed h & bl e -organ 3
S%glli\?gn?s suceEd §n C%% 8I¥Vlctﬁ or o’%ré?ﬁgﬁgnorm%%\ e is
G8Catat a$féll‘ffh‘et oigaﬁﬁ@uophé@emw eotoditmathailédrimamide:

o\ta(di@net_ﬂ'ﬁ rRMBHHY N C Udes ﬂ&@i’:‘f&n'ﬁl%ﬁfe ?g g%lrred

r%crystalllzatlon from a

large amount of water, and the prec1p1tate Wthh_ _

has separated out is filtered off, or the aqueous phase,‘

is extracted with-a suitable organlc solvent such .as,

‘e.g., dichloromethane or ethyl acetate and the organlc_"

phases are concentrated in vacuo. The remalnlng ‘crude

‘product is purified by recrystalllzatlon from a

suitable solvent, for example ethanol or- ethyl acetate,,

or by column or flash chromatography on silica gel or :
alumlna. A mixture of methanol and dlchloromethane is

'used for example as moblle phase

An alternative p0881bll:1.ty if the product is to be a

derivative of the compound 15 shown in scheme 4 1s,
after completlon of the basic reactlons, to react the
reaction product 4, 7 or 13  with phosgene ' or -

carbonyld;imidazole: and an appropriate ;amine' in a-

suitable inert solvent such as, for .= example,

dimethylformamide, - tetrahydrofuran, © toluene,"
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owat er,

sui tabl e solvent, for exanple ethanol or ethyl

acetate, or by colum or flash chromatography on
silica gel or 30 alumna. A m xture of nethanol and

di chl oronet hane is used for exanple as nobile phase:
An al ternative possibility 3F the product is to be a
derivative of the conpound 15 shown in schene 4 is,
dEchieppneghpiet ioh efetbeibadile. reﬁct$@nsabIE)rmﬁﬂﬂ is
4584 T 6RCd +ON P AYCL] o 7 ré%%f@gl p ML sodium

car bon%/l di i m dazol'e and an a rog m ne |n'
RIFPEPRAF e t EBF@EHYl@ﬂélﬁeaS omeehéiﬂrﬁlpéphﬂlﬂe or

d@dirthybf:etaamder,het et abydsOf ME APurboliuenfarr 88 react
di chl onet hage or acet on:bt rile. A sui t abl e .base i s-

u%eéi%l %W@eﬁﬁ Fopr i ZAEe pPetErsnl O pyidii §8, Csofpfimsome

~ bimey bdoat esxdmp Bt hyllsanmiveatds meohy? 40mpels!. neAfter the

B omsey s T bl Keel 0 GRITGOE f of Bibhe. bas

In a eratur ran

| fepRraten e)éénpll% f31tenatesify 24t hdwrisig Apbeslblhe for

fRact landes CORRIGLG agy PreGhoLLpte il ch Basre

separated out is filtere ei ng possi

CHEG T4l Lireavarled eonsi Ltet opapampl enef Weshed with

’CI@éTW%lIr@Ir@Hr)ia@éal kabbent| ! taig p%a%r , réfdinegheds M i is
pproprlate solvent, and.the renpining solid is

e iR V&S oPtth ?eé@??&ﬁoﬁl FLFEIFE ffeefireed of
solwert iim vaagoo.OnOnseusé cbfnﬂdnﬂéﬁnymﬁnﬁhhmidua the
re isg st Iarg anopunt_ o '
verar s e s s e R e Bt o O
W@@%%ﬁe@n@fﬁhamPRQﬂiRKR%@MSthahehﬂ§(ﬁ@p&ﬂﬂ@@dmpuh as

suidable OFrganbs $8kYaRfuceh Hdtise Os ﬁxtracted w1th a

di chl.or onmet hane or_.ethyl acetate and the organic

PR & T IV TR I RERE FHCDaBBo. STHe (r sisiHidRpMEthcae
.qmr oduathyils 2@cputitki edahy r egryst aﬂqaz;@ict on ;fHaDéEsﬂ are’

t f | th |
ace eq-t)érea & Vencolalfrlﬁ%ro aﬁr’Tleﬁgﬁ‘g&ﬁ?g%at C%ph%’fﬁﬁ:}uc‘: is

_ Imrrll%@q;elby oreeh:uﬁtaallAatunm \firenofa nethaableandlvent,

#€,chL QIRPEL haRBahS1URd 0Ky1 e5REPLELaS JIPBL) e RRARE or
flash chromatography” on . silica gel or alumina. A
mixture of methanol 'and  dichloromethane is‘ ueéd‘Lfor
example as mobileephase. | |

- Thus, if the. product is to be a derivative' ofr'the ‘fi'
‘compound 16 shown in'scheme 4, the reactlon product 4, -

7 or 13 after completlon of the basic reactlons can be .

reacted with an approprlate 1sothlocyanate and, where .

-approprlate, a . sultable base, preferably sodlum o

hydride, triéthylamlne, potasslum carbonate - or
pyridine, in -a eUitéble “inert solvent such as, for

example, dimethylformamidé, tetrahydrofuran, acetone or'
toluene, or in a base ‘as .solvent, such as, e.g.,
pyridine or triethylamine, or w1thout solvent _The,
reaction mixture 1s left to react .in a- temperature

range between 0 and 115° C for some time, for example 30'-

minutes to 90 hours. After the reaction is complete,.'

any pre01p1tate -which has separated out. is filtered



10

. 15

. 20

25 Thus, if the product is to be a derivative of the
conmpound 16 shown in schene 4, the reaction product 4,

7 or 13 after conpletion of the basic reactions can be
reacted with an appropriate isothiocyanate and, where
30 appropriate, a suitable 3fase, preferably sodi um
hydri de, triethylam ne, potassium carbonate or
qg%ﬂcﬂmebeingapgasthbeefonethes@h&eat gedhuas tof gonsist
AN fmp b n@fh¥bfnﬁé%%gf 5@5F§Q%géo§fﬁﬁ@@r @%gggneand

or .~ toluene,  or in a base vent such

s Eiﬂ/r‘if?:thet‘o”‘re tarﬂpb?qﬁnlaﬁ%esoJo‘fewrt hed §b|evé|¢tma1nlng

ddieid Hreacd Dad Mkt gfch(S | efit %@elrlg%%;ctll%na m:L}E:ture is
ure ange et ween an or sone

PR Ghpr 6 567 DUt et ito 80 Hoer ST AMfEETEHgoraNide,

thremtlencmmltetre, isamyt iprreed piﬁtad ea WMhaefehadount of

A Rl B B rp LIRS 50

- Tohrawred ab £y, avai Ithld edudauer gdm:m 1andxtmshed wiith a

élﬂﬁ:m OBE!;qu?cS%lo\i%tnt asnﬁ:ﬂ hes T egalbg c&ﬁ%lfoqlg't%fane o

dried in _vacuo, or he reaction m xtd ree

Fol v vEGRSAten usBdof Hhfet {QFIR RN dBasame are
. dRaEdri ot Xt Uhe Jaoid.d rred k‘@h@lﬁlh‘l@r e AOUPLoRict is

A et Mot eRetadebalhy %aff@sgﬁi‘%?eiéd‘%%fw'ﬁ%

mntai@hmpbeg@mnarmm went eshigh asetatg, di:xchbprestuhaner

80 ethyl gggéﬂa}ghgnd%t%hesﬂggm c Easg?: a%ib‘ulpa I.S

concentrate enalnln crude pro '
TG ed ofy nethpspdl |3kt iddehilogene thaincabl e  swdadntfor

- mEp@rgYy ensb e gbn e et hyl acetate, or by colum or

fl ash chromat ography on silica gel or alumna. A 15
m xture of nethanol and dichl oromethane is used for

: maapterﬁatliﬂbl I qHiasia i tAn akt ematpxy@d@@@su@ ldd ypif a
,C}%el ct |fs Eoeb%o?n d%rlv of the cor ound417 ‘
own |n S chdmet i POYNG ¢ @ ot 130 S6F e ¢ 1S/

ddsic cemplebmnsn tcxf r’tdae:tbahecr &@etdtomrm,oohmtréaciz athe

'rJé%éMltJh”ﬂﬂP&lPétge% ory. or 13 with thiophosgene or

- 25

thiocarbonyldiimidazole and an approprlate amine :Ln-a'

suitable inert - sol\_rent " such as,  for example, ;

dimethylformamide, -tetrahydz_:ofu_ran, o toluene,

“d'ichlc')romethane,, ethanol or acetonitrile.. A su;table

base is used where appropriate, preferably pyridine,"

"sodium bicarbonate, potassium carbonate, triet_hjzlamine_'

or imidazole. The reaction mixture is left to react in

.~ .a tempéerature range between -10 and 80°C' for seve'ral
30 |
. 'complete, any preClpl‘tate whlch has separated out 1s . _. o
 filtered off, it being possible for the filter medluml_

'.hou_rs, for example 1 to 24 hours. After the- reactlon 1s

B "to consist for example of commerc1ally avallable filter

35

paper, and washed with the approprlate solvent, and the

remaining solid is dried in vacuo, or the reactlo_n

- mixture is freed of solvent. in  vacuo. VOn use  of

diin_ethylformamide, the reactlon mixture is stlrred 1nto-

':a‘ large amount of water, and the prec:.pltate which has |

-separated out 1is flltered off, or the aqueous phas_e 1s‘~-
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. solvent in vacuo. 7
YRt OR PRAIRER 3% I&lerlrﬁe@hfm@ a | arge armount of

t hi ocar bonyl di i m dazol e and an appropriate amne in a .
sui table inert solvent such as, for exanple,

di met hyl f or mam de, tetrahydrofuran, toluene, 25 .

di chl oronet hane, ethanol or acetonitrile. A suitable
base is used where appropridte; preferably pyridine,
sodi um bi car bonat e, potassi um carbonate, triethyl ani ne
SFtFaf R olEitiTha r saétrbheni srarpits saktento mewdt As,

&, ¢ enp@i@hﬂb@oﬂh@ﬂﬁ@n@eb%%&hﬂo A0 8AC 108 sRUeLRLa3dc
ours for ex%gﬁvf to 24 hours. After the reaction

SEONPFEt &° BPdE i tat €afHPch His Sepatated sgtde
;iuSodlﬁd:fttelied @iziffecdel Bg passibs f1ar Ada i | tefom a -

T8k TP FTTE Baper S Anbewalhalion OF EREV] acetate,

“cappbypdcdiens abw efit aslandhrbea8bgremphiyniong silich i gel or

é&dﬁ?ﬁén ﬁ?%ﬂgﬂnﬂﬁatgf ﬁ%@ﬁ%ﬁ%& z%hftgighigr%éggg%gé is

or mam

wat er, and the precipitate which has separated.out is -
|Itere or the aqueous phase is 37, extracted:

1 at uFEﬁbPéOB‘P&EnH@ A rasderigative, gf, compound

X8 chhownneghhauhente of hythacetateiasnd gdriteiueitgan)i €7 or 13

trated Th d
B e BhE1 EOTPR RG50S, SRR wFsaoietn FrOnPE gedcted
widih ablan solamrmopfigrteexamuligcet hanidiridre et layld, where

15._é¥§¥6ﬁf&at@r st%ﬂk%@ﬂé1?§§@Sh ggggggﬁ?gg%gg%t% lamine

S|I|cage [ um na m Xt u

| Qﬁcm%y%h%%%%ne i 8T used fepritrbApl e &Sinwbi | ershazebly
- Hudbusi ok o theidy oghics sﬁltgb@s andeti %3t b¥Rtokyuch as,

ound 18 shown in sc 4, e reaction product

- pre 7eBRRSS oGS O0Gmpl & CBinor PhooBaBrRZrBRLt AoHencl,

tosinr dfey d eabt Bth a\rtdiumtlajapr gmpabglam nernihr bl Bagedas - -

-ggf$ tapgﬁgﬂr' %§?$aﬁgghﬁl ase efeégﬁi¥@1ne, or

yl am ne 51'%a Fi

.W#QﬁQ#%bﬁylVﬁyﬂrthBoﬁﬁ@G@mqm niktarsui tableftnépt react
50| yepbmSUEht @8e réﬁéeeﬁéﬁﬁégn E@eBQ e13§@bu%§ sev%ral

..chl orobenzene, . et hahaol tetra

rofuran or dineth
Qﬁﬂiﬁmxﬁag eg@mpﬁeaZbagg 440 hogés ﬁkter the reactlon

'~ is complete, any pre01p1tate which has separated out is

filtered‘off it belng p0551ble for the filter medlum'

- to con51st for example of commerc1ally avallable filter
‘ paper,_and washed w1th the approprlate solvent, and the
' iemainlng. solid is dr;ed in- vacuo, or the reaction

mixture is freed of solvent in vacuo. The remaining’

crude product is purified by recrystallization from a

_VSuitablé solvent, for example dioxane, or by column or
. ﬁlaéhj Chromatography'_dn silica gel .or alumina or by
HPLC. A mixture of methanol and dichloromethane for
_,'example is used as mobile phase, or in the case of HPLC
"'_purlflcatlon a mobile phase mlxture of acetonitrile and -
- water for example. '

f‘_Alternatively, if the product is to be a derivative of

‘compound 19 shown in,schemé 4, the reaction produét 4;

7 or 13 after completion of the basic reactions can-beg



10

15

20

:25l

30

35

sol vent, such as, e.g., pyridine or triethylanm ne, or

20 wi thout solvent. The reaction mxture is left to

react in a tenperature range between 20 and 135C for

several hours, for exanple 2 to 140 hours. After the

reaction is conplete, any 3% eci pi tate which has _

separated out is filtered off,. it being possible for

nqRctiad t e iivhdi UR 25 AP reEsiadte f onisxakpl e wid,  where

SopwEscialdy awail abkeabhbter er o Ak pshed

the ropriate solvent, and, l’t)ahg@pr emal ni-ng soli d\g:otglum-
‘%P-'n vachBri8inehe reddticdiy AMA e | sOFr eed Sdium

l’%)iatﬁﬁhylrﬁl\/fﬂ.cllmz1dré’1,e r eami B ngsuﬁfe%t&a IOf@QtJQ!l b‘e‘ for
eourlfled %Trecrystal |za|o oma 3Q suit

R Srpy OIS, Jﬂﬂ&gﬂurﬂ'
gﬂtﬁ@rmit ogr:aph]y arcigd | bea sgﬂlpmrrsai uathd, orlnbya HRLiCGaAe .

fﬂégﬁ”§3f@eﬁ@tgggﬁlﬁgndfgkcgkgﬁg t 1%xa L ﬂ%%ne 0T

i's used as nob ake, orin &' case ot cHPLIE ,
furanad at igh anrmbl I'baphasesni xelvendf avetlonids, |l e.g.,

A a8 Wal.er Héﬁeﬂﬁngﬁfhe/“t6¥fﬁwleﬂédb {}J%¥?M1|The

roduct is to be a rivative of corrpound
J%c%‘if&m M UrgactPonl pFbdui@ &eack oini afyegperature
mrgt&a@ema{ ¢ henbaspeo® cle@@tl @Bﬁﬁ@&m@@ fo38 erx%ﬂﬁzll%d 30
an propriate nitrile a ere propri
b LBl BPufsr alt SoaFlitn ThARbaE hr (iRLe e,

atrry elphryelcamlrtat@r Bbdchmhehsexas@:tamaltcé(ﬂ bati obw @ileered

I X I
tri cﬁ%n%ﬂg %(éés%%_?% ?ur@n ﬁﬁgm%ﬁlt#ac al rI]zﬁlcr:nettoc Cé)ns&St
T STAPHUES wﬁci:@meﬁcaaéwt aﬁﬁélabﬂ-ﬁeﬁtll§élrv@@@e§UC nd-

vaasshécprw.emnphe, a‘iﬂﬁ&%ﬁ:@et@'é@f‘@e@i shaaraﬁ', 1Umd ihihg
Se.as§ solLven .such as, % py ri |ne or

Stcf  hyParfine® oﬁnw‘f%‘éi‘?'s& ve’Fr'ile He@ctd FeaBixbnre is
fieddir ef i sollebhtt dor eanstud n ﬂhéeﬁﬁﬁéﬁthQ c@ﬂa¥3product

b t 0C for. s Xanp| :
b ebi£580) BYLr o b Er e Taet] of T cmplatigable
smyvgrteci fiorat exanpbd [Hexsapar abed lowt cedufinl teredflash

. &{fomé’éo%ﬁiﬂ}% pBﬁS'skill‘?L forgéf‘eoif:' l tl%hl%dld‘.ltm b é{PLC A

consi st for exanp commercl aily avai | abl
W%*?%ﬁepﬁﬁemetHﬁBOl and dlchloromethane for example is.

used as mobile phase or in the - case of HPLC
purification a mobile phase mixture of acetonitrile and.
water for example. '

'Scheme 5: 1st stage

 Following the basic processes 1t is possible to convert

~in subsequent reactions the products resulting'from the

basic process into subsequent products of the invention

' of the Formula I in a procedure known to the skilled
_person '

Thus, if the product is to be a derivative of the

- compound 21 or 24 as shown in scheme 5, thé.reaction_'

- product 20 or 23 after completion of the basic

reactions can be reacted with,an_appﬁnpriate carbonyl

chloride and, where “appropriate, a_'suitable‘ base, -
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washed with the appropriate solvent, and the remaining
solid is dried in vacuo, or the reaction mxture is
freed of solvent in vacuo. The remai ning crude product
is purified by recrystallization froma suitable 20

sol vent, for exanple dioxar® -or by columm or flash
chronato raphy on silica gel or alumna or by HPLC. A
maskerabbf netedbgn andydrifieer onpohageifior exgdploside,
p&%&ﬁﬁﬁenDQ&ﬁ%tB§§§%19% Igrtﬁﬁjturel%ﬁ EPLGonate, in a

urlflcatlon a | e phase acetonitrfle

i ak?]SevvatJé'r‘elftor e‘%@hlﬁiﬂfet Schiktfe 5:3sist- §page example,
f@&i@wmfm@ms' C processegehk,i s possi bkeck@nitriie,

c;: rhuf - Ol?l n subsequent reacti ons t he roducts
S TR IO 1 nECChEBFc P oE&8EEPRL 0 WubsRderkase as
- proderct s ahchheasnveﬁtgl orp;lnloicéiﬂﬂe Ecifnthh‘g%ﬂnrylhmne, or
t il.le rson
.Jifﬁgﬁwrgo 98&@ é % %%tl$§tl p(ﬁr%iﬁf %% oEﬂdrffCt

roduc |sto eri

in 24 empdiovinigen g@heﬁe e twéwen r €acanadn 11 6dubtr 28ome. - |
S Ofme3 abterecampl et ban Rfnides bagi ¢io r%%‘&‘r%"”sAg%‘r bepe
10 '

reacted with an appropriate carbony chl ori de
Rt e Abpr dr | AWPLeSUi t aBNE bRFECIPIZGtepr efleialy| yhas

et tig & dbhide, i POt apsbyauhYHOXi de, bWy db&€sible for
t.riet q;s/l&%rg ne or ot assi um car bonat e, na suitable

Trt uﬁ‘s Br eX3hptet I ahydediean, of

amahﬁet anatLELabé,e 5f il edt orgmlﬁmanendacmsm:ﬁi Okvith

| DX , ' ent,. su ‘
O APRrebr el RO RN, Y Rnobtialiiad; Sops 1o
_ Cf BRrd i 6h ni3qule p§ |dfe @f@ap@aw niktutenper afreed of

géﬂ%ﬁh@e&ﬂe%%d%d”“hﬂﬂ@£n£9iv§929 ﬂHé“%egé%lﬁ%aER%%ure-

nutes to 12 hours. After reaction is

- BhpPet LRI r I Qi Ratie na cfhm%‘é%t sépatadiesn owndj &he |

drddigpiathiaf f whithbaidxg eegalrbltedf Ofut t EEQlfi:lelrb@lf cm@l) Udr -

o R B R e npBRPRER G Ry op Pl & SRicable

- aplemit ; aahd, t hechensi nieng .solligkischloric acid, can be

extracted with a suitable organlc solvent such as,

. e.g. dlchloromethane or ethyl acetate and the organi.c

phase can be- concentrated in vacuo. The remaining crude-

prodnctr‘iS' purified by recrystallization from a

~suitable'selvent, for exanple‘ethanol, or by‘column or
- flash -chromatography on silica gel or alumina. A

: mlxture of . methanol and dlchloromethane is used for

example as moblle phase

- An alternative‘pessibility'if the product is to be a
'derivativefof tne'eompound 2276r.25 shown -in scheme 5

7 ‘is, after‘compLetion of the basiclreactions, to react
. the reaction prbdﬂct 20 or 23 With an"appropriate

'sulphonYl chloride and, where appropriate, a suitable

base, preferably sodium hydride, potaésiunt hydroxide,

pyridine, trlethylamlne or potassium carbonate, in a

: suitable: 1nert_ solvent sueh as, for example,

- tetrahydrofuran, = toluene, . acetonitrile, .

dichloromethane, acetone, dimethylfo:mamide or dioxamne,
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'approprla e sul phony

15 dried in vacuo, or the reaction mxture is freed of
solvent in vacuo. Alternatively, the reaction mxture
can be stirred into a | arge anount of water, and the
preci pitate which has separated out filtered off; or

t he aqueous phase, after melfiralization with a

sui tabl e 20 aqueous acid, such as, e.g., hydrochloric
@i dn canbbee exsr avtletbvi 4 hsackuidsbl e . gt gmmdlne or
SOl M 1Y) a8y wtHoufl QBELQEQEH Aoe -aL ceth md.xture

acet at'e and the organi c. p ase can pe concen rat
idctBit The rémsitni iy er Ge@repipdadet Tangsurheiereny0’ and

FEar yﬁdﬁl %%ﬂéﬁt’dl:ﬂﬁlef rﬁﬁkae%émﬁﬁet @b:: Iﬁlﬁgwﬁnto Ilgr Fguﬁ;
a et hanol ,, Ccol umm or as cnronat og

%ﬁt%p Fes GRS on Lﬂ% n&CMRL Skt (A oFC AL PAPBFS LoD

i hbeparet hdneits msedfjfni’erai(aﬂ'ﬁfe ds NBHihe @Ia;a;mble

t bilit t
Ayl g L g (g b
' @m%rcwlt]er evapllebilen 6ilthe hamier,r eanti omsshéad with

f1RACLpp 1%%%“ 819%9@”“&%@ Uhe 3r§:%££]nflqg solid is

chil oride and
Dpi-PatECUP suPtablles 35 9sadd onprateians y isodfxeed of

dodrdrtte, mow@i&.m Aydeoxhdeye1pyr Itdi@ereéétféﬁyha%t%%e
or otas i,um carponate, jn.a sultable . i nert sol vent

Csalfthbgs i eg ahbte, @ tlélj?%yﬂﬁ“@fl%?aﬁ "R tfdre, and the
mHmﬁ&rud ewhidhchhasoneé e ediceu@necan be filtered

Eveny, HEREsE et et grhRo R P LoP 2

‘SMJCWe sAQEnus TReekdactdugh miag,ur @ -gi.s | éﬂytdrtom:hlorlc

d@af! ddn ad esperatyLs Lange b%h‘i’%@tﬁlg @E%an‘?ﬁ% ent
%Urf_getlrre for exanple 30 mnutes to urs
r

3ct Pofi- | §ichdpronethans mrec@*ﬁmlat@c%%ﬁ anés The
cSrﬁﬁa']EJaT eph@sé icanf u:bet eé@ﬂc@ﬁffratédbﬁhn@aﬁﬁﬁﬁl bbe uker of
t conS|s or
e AT B TRr b Baper ChER ! Rashea v Hto
& hkaappr amouateofolmae:m: aant t tiee r praciphgasel wliich Has

_ éggiaqjaﬂéﬁ V&?Holso'fth%rr (gactf tf% X{ AL eagﬁeéﬁgngh%se is

['vent 1n vacuo ternative y, hé fe I on
extracted with 'a suitable organic solvent, such as,

e.qg., dlchloromethane or ethyl acetate and the organlc

‘phases are concentrated in vacuo. The remalnlng crude

produet is purn_:ifie_d by recrystallization from a

suitable solvent, for ‘example ethanol, or by column or

‘flash chromatograph‘y ~on silica gel or alumina.. A

mixture of methanol and dlchloromethane ‘is used for
example as moblle ‘phase.

Under some of the reactlon COI’ldlt.‘LOI’lS mentloned OH SH

and NH;Z groups may - poss:Lbly undergo unwanted side

"reactlons.- Tt is therefo_re preferred for them to be

provided with protective groups, or be replaced by NO;
in the c.ase‘ of NHz, - for the protectlve '-groﬁp
subsequently to be ellmlnated or the NO, group to be
reduced. - Thus, in. a modification of the processes”

described above, at least one OH group in the startlng -

compounds can -be replaced for example by a benzyloxy‘
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can be stirred into a | arge anount of water, and the

preci pitate which has separated out can be filtered

of f, or the aqueous phase, after neutralization with a

15, suitabl e aqueous acid, such as, e.g., hydrochloric

acid, can be extracted w-thia-suitable organic

sol vent, such as, e.g. dichloronethane or ethyl
pateﬁuwtﬂrtife 1eaganb©episa§egleﬂrp beaicobeentpaheddi or

hyl f
e Pe B Preth AT S et ot Tro e gpe e
cari heC@mecbpltaI@Muem hiag sepaniled guiup s It is
Jdﬂée‘%{xfeg]e A <4111 Aaygous, 1Al %%Ee etXt haglied \Mn‘eh -

ani ¢ solvent, suc
i <ot RdRe rb@flﬁylloacfetcm@i@fm) tﬁ@ror@wl@le with

' ry}ﬂﬁfg%rﬁr%é’}oﬂgﬂé&%ﬁdohn ARG  alltE/ drenRd NLBgsEr Bee -
r

oduct 1s _purified by recrystalllzatlon froma
R K oPddnt T HOLKARDI FTEURARII , TBF B TBP LM oD
§doﬂ§hn ciimorraianhaahya@@/érl I 6 g%ldu@fe ‘abyni D@as® one -

P S e Mt e g e
‘aohAdriensiineel dredJH.0H, SH  and NH2 groups nay

" possi bly undergo unwanted side reactions. It is
-therefore preferred for themto be provided with

Brdnleciie o dups, Torchon epprdicdl ys NeenREened s Hell, NHa
&8 € CoHNHEr s tﬁﬁyﬁ(ﬁéEﬂbY? QEUPrgS UNSaMIEEd Y diQle

‘be el jm nated or the %rou to be red ced. Thus

TSR IR i cafi onbf FRETHEBEEss & eTfdEEd beli® aWﬁﬂ?vert
afatteiasd OﬁﬁpGHngsouﬁKlnlhherﬁédﬂhtég wanouadataean at

- pe replac for.ex by a ben rou o
P d}eoz?n%Hel s Z%ez repﬂ/acrec?t? 2t one

or a easr% one gr OU can

 (KX3ﬁpgeohg ants-bén2y¢ogweﬁmpmmmnqwcarbbsaé&COﬁ@tNHQand'

ecﬁéf’i\‘? gydy. anI{.}lOZagr%glf dtSon of the

'Su sequent%) possi e to elimnate at Ieast one 5
RreFetEdt v Qﬁﬁcrlbeﬁzy@ésavegr ouptayting egQMPrEngSt h and

',ﬂy@éﬂmm p&héxaﬁhglm@m ceddn anl oromt d;mgs Qﬂﬁ:l/'or

WAL ARl Feast SoREMAMh, IRRES) cha" BXAMROSEH Y oy

“reaction w1th an actlvated carboxyl group, for example

a carbonyl chloride group,' into carboxylic ester or

_carboxamlde derlvatlves - In a mbdification' of the

processes descrlbed above; - starting .compouhds_ and

;-1ntermed1ates hav1ng at least one’ COOH group can be
Converted by reactlon with an- actlvator .such as, for
example, thlonyl chloride or carbonyldllmldazole and

: subsequent, react10n._w1th a sultable alcohol or amine

into carboxylic ester or carboxamide derivatives.

'The pyridd{Z,B—b]pyraziﬁe'derivatives.of the invention
" of the general Formula I are suitable as active
._.';ingredients in medicaments for 'the modulation . of
.35

misdirected Cellular 81gnal transduction processes, in

partlcular for 1nfluen01ng the functlon of tyrosine énd

,serlne/threonlne klnases and 1n the case of malignant
- or benlgn oncoses,_ ‘such as, e.g. of the breast,

_p‘ros_tc‘;tte,_r lung, skin and  ovaries -and other -dlsorders-
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- sodiumin amonia and/or to reduce at |east one -

preferably all - N2 group(s) for exanple with
hydrogen 10 and Raney nickel to NH2. Under sone of
the reaction conditions nentioned, OH NH2 and COOH"
groups may possi bl'y undergoidinmant ed side reactions.

IS therefore preferred to convert 15 starting
lé%ﬁ%‘éuﬁaspéﬁﬁollﬁﬁéﬁﬁedpﬁtlésp@ﬂ@lleifeef@ml@lnﬁfatsuclhe@s% for

@ﬂ@mﬁlbﬁndf@ét@ﬁo£§§5t ©9er N5 and/ or c &t i d &8 NG and
g 0, the correspondlng carboxylic ester and

%Ja%ia ahF de eFP@atWé%r FRYa Wodi fiteattsitof Of hdiumans,

mmmmeksstﬁbspﬁubedyabmﬁﬁmiﬂﬂrmepgkﬁ@ﬁﬂamegﬁé?n%ﬁﬁﬁals'
r iates having at |east on an

gélngﬁhtﬁ+eas? 0 2 P Eﬁ%sbe %%ﬁ%gﬁﬁed E?ep ‘and

tleactiba-with an actlvated car boxyl group, for exanple

a carbonyl chloride group, into carboxylic ester or

~carboxam de derivatives. In a nodification of the 25

Procedsddcdasgdr i rifetioveof st &hei ngpwokirolihds -kl razine

aaﬁ@ﬁr@ﬂv@& egthatdigi abeh€8sh ARG FLH,9504P rE@n et%?ample
convert reaction wth an acfi vator such as, for .

%‘%anpf“8g tlﬁ)ééﬁi?l citior i dBtERatar bSAPNGAEEdePol e tdHPugh
Bubsegiendn r eaicih orrediddtor Stivialkliaeal kohakesr @b N&rith

‘ I b m de .
L o 5 Py PR B ) JBRE B Hehe “EROBRE T o™

@ﬁdxtwp@enethbrF¢MWMMaanduenkmoWnbmecaanaemsvef action
£ogr ediBRtsoh s HRdi CaERn rﬁa‘r&f t NE-BRAULALT 0N a9k 35 4150

m sdirected celldlar sigmal trans I On processes,
?ﬁﬁ??%ﬁﬁ%&efor i nfluencing the function of tyrosine

and serlne/threonlne ki nases and in the case of

t ncQses, such as, e.g. of the

%a.%g erp?ﬁg?ﬁ eO IGE& 1§W?H &Hﬁ(ﬁﬁ%‘%ﬂ?%ﬂﬁjmﬁqﬂﬂd for
@bmﬁm@&&sng 4umbased on pauhaheglcah.ceummals and in
%?&dt%grathQ gcgpg§act%riz daqﬂn tgg SH§$° ﬁgSt one

errTosclérosis an crrrh
PYXARo far3thoyrazainendeni vauhuas of mmﬂnganeﬂai Formula

POU t £3mi MREPELSAMRY REnGRERSt LC rARiE %u5g§ﬂﬁ&f§51n an

horses, cows, dogs, cats, rabbits, shee

~amount ' = effective for tumour reatment.  The-

therapeutically effective dose of  the partlcular'

'pyrido[? 3- b]pyra21ne derlvatlve of the invention to be

' admlnlstered for the treatment depends inter alia on-

the nature and stage of the onc051s, ‘the age and sex of
the patient, the mode of admlnlstratlon and ‘the

duration of treatment. The medlcaments of the 1nventlon_

‘may be administered as .liquid, semisolid ~and solid

pharmaceutical'ferms ThlS takes place in the manner.
sultable in each case in the form of aerosols, powders,

dustlng powders - and eplpastlcs, ~ tablets, coated

tablets, - emulsions, foams, solutlons;, suspensions}

gels, ointmehts; pastes, pills,'pastilles,-capsules or -
suppositories. o ‘ -

The pharmaceutical forms comprise be51des at’ least one_ :

‘1ngred1ent of | the - invention, dependlng on .the

"pharmaceutical  form employed, - where approprlate
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‘the |like. The nmedicinal effect of the
pyrido[ 2, 3-b] pyrazine derivatives of the invention
may be based for exanple 10 on nodul ation of signa
transduction through interaction with receptor
tyrosi ne kinases and w th 4gytoplasm c tyrosine and
‘serine/threonine kinases. In addition, other known
a@ad]l vakpowuechart s ngsath acls,oninketr cabiapl Iisogvents,

I
R b

" agentspl | angifoansr s galhimgnsagentsanmrehschadera, film

eBgLECy. whighls ehmrasteri zede nobbak,a | Bastc0aes,

pyrid razine derivativ é general
f Fov milegullatioy sadnf bl 58 8F ed R S Iataiv e sa naRfapxefants,

cBQHhEEz in %ﬁnﬂ%ﬁnuntréléﬁgé'Ve Eﬂﬁaﬁﬂﬁnur t1gpkAeRhrs,
erapeutically effective dose of

g hevgartlcula&
db§inaepraste} pyPRS n&eddingt i %A 16S t P nveRPEER: t ot e
s@%eaﬁlaﬂmoﬁl stred eﬂuiplléhg tsbb&ﬁ:ﬁﬁﬁbsdeﬁeﬂﬂsth@’:] amounts
i a t he pature oncosi t he
gﬁaeggx of° tﬁg pé?wgﬂ?ye he” ﬁ%a 6$;adﬁPn|sl}at|8ﬁ%%en
phaﬁmﬁbeutdaaatmmmmﬁandea$nbasedTmﬂrﬁhhcﬁmemﬁ%asfknh@n

ltbngg ?gligg pe.adm nistered as liquid, senmisolid

Rar maceut i cal fornms. This takes place in
t he manner 'SU|tabIe in each case in the form of

TAE! Qé@ﬂl%am%%@ero% £ HUSEA-RGh POV eE Sn aBd sammas_t;u:@&ed in

tablets, coated tablets, enulsi foans, SO|utI£
&jgtrb Eﬁﬂ-‘F‘FEaneous y ‘as

spasitiibhes, s@m@w&ﬁ@npr enﬁﬂ:&mpnosifbamq, esoinflieent, paste
harna eutlcaJ I8 _COonpri.s esi d
né?e (ﬁ'?hghe ora, amfdg %§¥ %ﬁco?% Hﬁgéally,

I nven

"1pmwwmmkmn¢nabubénngeﬁﬁﬂoye@s wn@m@uuxpaﬁw1él@,-Gﬂ@ted'
AWl ATy SUOSIANCES SUE e, | NGEL AR ShYERES,  and

qutlon ronot er s, enul sifiefs, wetti.n
P lé%

| a@&%@nadmmwm @@F?Fﬁélﬁg@lﬁ stahftekeferteds i9ah
. cfagnrslmre% @ldl@Q&%n,bUfsﬁﬁp‘énsi&iri foar W@hﬁlsd.&ﬁ"i 'CCaﬂlIaS the

rectal mucosa, rectally as suppository, rectal capsule

. or ointment;  via the nasal_ mucosa, nasally as drops,

- ointments or spray; via the'_bronchial and alveolaf

epithelium, by the pﬁlmonary route or by inhalation as

‘-aerosol . or. inhalant; = via  the = conjunctiva,

' conjunctlvally as eye drops, eye bintment;_eye tablets,

- lamellae or eye lotion; via the'mucosa of the genital

30

35

organs,: intravaginally as  vaginal suppositories,

ointments -and douche, . by 'the--intrauterine' réute as

-.uterine pessary; via the urinary tract, intraurethrally'

as 1rr1gatlon, ointment or -bougie; -into an artery,

'_arterlally as.lnjéctionf into a vein, intravenously as'r
Il'injection_Or infﬁsioﬁ} 1nto the skin, intracutaneously
;':as‘injeCtion or implaht,-under the skln, subcutaneously -

- as injection = or implant; - 1nto the' muscle,

intramuscularly as injection or implant; into the

e abdominal cavity, intraperitoneally as injection or

infusion.
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5. flowregulators, fillers, preservatives,
anti oxi dants, ©colours, nould rel ease agents,

| ubricants, disintegrants, and maski.ng tastes and
odours. The selection of the auxiliary substances,

and the amounts thereof -tdébe enpl oyed, depends on

t he chosen 10 pharmaceutical formand is based on the
Thor noedsc knolneffecthefskild etbrpensais  dhethediicammntion
S 4o dowendi on, canc e, ko sher 8o pgnggdsw Witabie

dosage formto t i n, ‘epicutane
A IHI SN, éEFspeW%‘? on Listhil si oA, m@rﬁtmaﬂt nefrherpapsugic

ﬁqﬁlﬁﬁﬁeﬁ{ts vi artike . anal apd |}bé‘g%h1@%§ablpu%@rﬁ al
ally or sublipgually as tablet, pastllle coate
Cﬂ( Lé? | PREFHRCBIt S’r‘bl e; GRSt he gat®ylkesnd of - the

aahm\tetmmit neiE oS ap rendeg &t 1 om ase t ek eéffé@@t adet ?E_lhbetuse

I
B PR 3R e SR R0 PR P Yalpb e

mplignarenof viawt heohasalitycosa,  nheal hye asofr epystal
QPR or spray; via the bronchial and al veol ar - _
epi'theltum by the pul m)nary route or by inhalation as
25 aerosol or inhalant;. via the conjunctiva,

BHﬁﬁiUHIdﬂ@?'ﬁré§e§¥€ddm%ﬁﬁcéﬁéhﬂ§r@fﬁ”ﬂh1§y%onneftlon

-t abl a ae or,eye lotion; via the nucosa o
Yife %@ﬁ h{%} AT 5 r Ay abp ek | RascorgPHAA from the

ﬁnkﬂﬂwmﬂgngfﬁup of npyehds [2aps- pr95§215¥ HEle?ﬁlves of
er. n peSS VI ' - ’
htg r%ge%%{rac {8% rlg%r]gt%n%ﬂ?/l ¥a‘ﬁ%aﬂloﬁhe Torn of

téierﬂﬂ”refﬁe@rbb@agloe? dleteo @ ahaemyceu’amteu_al ey captable
gﬂt%ctdfo@,hyﬁtﬂc% 'ﬂUlreaBé%QP%cﬁ . injection or
i nfusion; i'nto the Skl ny I ntracut aneously as
i njection or inplant; under .the skin, subcutaneously
B&mn—m—e(ci-lmrgﬂpymc&mg 3%]@:;}&% sl AL thiourea
Egtrarﬂ?s%l arly as injection or inplant; into the
al”’‘cavity, intraperitoneally as injection or

liefllgilord- (Mna'ﬂiﬁhﬁd&mAMlquﬂlﬁd{Z}fS—ﬁﬂ@mmﬁm of _'

, leg,\(ﬁ% qr %1 general structure | can be -
' pr%l on albo(rEXa ) 2)
1= allyl (4—methoxyphenyl)pyr1do[2 3- b]pyra21n 6—

yl]thlourea {Example 3) .
1-allyl-3-[3~-(4- hydroxyphenyl)pyrldo[Z 3- b]pyra21n 6—

 yl]th1ourea hydrochloride (Example 4)

—(2—methylallyl)—3 (3- phenylpyrldo{2 3 b}pyraZLn 6—

 yl)th1ourea (Example 5Y)

1- (2~methylallyl) 3—(3 naphthalen 2- ylpyrldo[Z 3-

. ':b]pyra21n~6 yl)thlourea (Example 6)
30

1-[3- (4~methoxyphenyl)pyr1do{2 3~ b]pyra21n G- yl) 3 (2—
methylallyl)thlourea (Example 7). '

- 1-(3- naphthalen-2- “ylpyrido{2, 3-blpyrazin- 6- yl)—3 (4—
:nltrophenyl)thlourea (Example 8)

1-(3-(4 methoxyphenyl)pyrldo[Z 3~ b]pyra21n 6 yl] -3-{4-
nltrophenyl)thlourea (Example 9), :

© 1-tert-butyl-3- (3—phenylpyr1do{2 3- b]pyra21n 6—
' yl)thlourea {Example 10)
1- cyclopropyl -3-(3 phenylpyrldo[Z 3= b}pyra21n 6-
- yl)thlourea (Example ll)
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’ prop 2 ~ynylthiourea (Example 24)

.“;‘301,

'25fﬁf$hh209iﬁ@tH¥gLQCihoﬁhgﬁ g?.?gbﬁﬁﬂé-ﬁ razin-

o {% net hyl al | yT)
y% ighires (Exampte
'1-matnp1thaBLya}nstfapn@ﬂpnm Pﬁmd8{2|9¥bﬂﬁ9kaz§n 6=

- 6- Ex
-gifgﬁﬁﬁhn é%% §€§$|d2[2 3- b]pyra2|n 6-yl)-3-(2-
—hefﬁyKéfhyﬁ;@hypheeal(ﬁyanpb6273 lpyrazin-6-yl}-3-

'yﬂeéﬁynaﬂhgﬂeé nxﬁxxhg¥éxﬁn§2 3-b] pyrazin-6-yl)-3-(4
¥

E_.-nltrop eny %

RELS:! ¥h"ﬁ§{ ok§phehyephyr
',Bﬁlaufé@pmggamglalggrea (Exagplg 9)b
?,1]:%1_\? Ito-’-ﬁ ][eé‘; !(%@a]ﬁ]ﬁflgeq%a&yéal)gyrlgo[% pgrg]zlu!);ra?éln 3- yl]—
kynioptepyExdmbBe phenyl pyri do[ 2, 3- b] pyr azi n- 6- ‘
ylaif§fu§eﬁ3£%%aﬂpégoxyghenyl)pyr1do[2 3- b]pyrazmn—G—

_yl]thlourea (Example 22}

nmeasures in the light of practical therapeutic
requi renents. This aimcan be achieved by chemcal 5
and/ or pharmaceutical nmeans. Exanples of the
achi evenment of a prolongation of the effect are the
use of inplants and |iposo#ads;y the formation of salts
and conplexes of low solubility, or the use of
érpsthly1-SudpenbiondpytdBaet Bebll avkyzpnebeyiedhiourea
qggh ?anﬁ§ yin this connection are those which

se at | east one conpound fromthe following

.éréaﬁzﬁﬂ pyr{PdBhen3lpypyraiPné-dépyvarive§-gl) thheurea

geRerBhestinycture I and which may be in the f orm of
5.'tEilr free base_or _el se as pharmaceutically
céptaBPECPRgPYS) of - éﬁy@h@PBéP&éPﬂ?[?@Bebép§§aééﬁd§"

yiathybuaeQS(ghamplgyuuﬁo[2 3-b] pyrazi n-6-yl )t hiourea
1
ayFyPE§X%§ ﬁaéﬁtHBFaxlEY§Fsyﬂ?dér§]gys?5§9a§.n 6-

~yl)thiourea (Example 2})

Ylighg gg §£%3ggﬁagg§59§9&£kay5'E?Eyra21L9%faZ'” 6-

- 10

Fhipugea| 8Exampyer &%y phenyl ) pyri do[ 2, 3 b]pyra2|n 6-

3- phen razin- 6-

i our ea
bPErgdblﬁyBabﬂnyﬁaynp 8-y41-

1-allyl-3-(3- benzo[l 3}dloxol S5-ylpyrido[2,3- b]pyra21n-

.6 yl)thlourea (Example 23)

1- I3 (4 hydroxyphenyl)pyrldo[2 3 b]pyra21n 6- yl] 3—

1-allyl-3~ [3 (4- hydroxyphenyl)pyrldo[Z 3 b]pyra21n 6—

'- _'yl]th10urea (Example 25) -

C1-[3-(4- hydroxyphenyl)pyrldo[Z 3—b]pyra21n 6~ yl} -3-
,(propenyl)thlourea (Example 26) - _
1-allyl-3~ {2, 3-bis (4- hydroxyphenyl)pyrldo{Z 3—
rb]pyra21n 6 yl]thlourea (Example 27y |

1= [2 3-bis (4- hydroxyphenyl)pyr1do[2 3- b}pyra21n 6-yl]~
| f‘53 (propenyl)thlourea (Example 28) '

35 1= allyl-3-[2-(4 hydroxyphenyl)pyrldo[z 3- b]pyra21n 6—
' lyl]thlourea (Example 29) :

1 allyl -3-[3-(4- nltrophenyl)pyrldo{2 3~ b]pyra21n 1-
‘yl]thlourea (Example 30)
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1- met hyl - 3- ( 3- phenyl pyri do[ 2, 3- bj pyr azi n- 6- yI)thiourea
(Exanmpl e 12)

| - benzyl - 3- ( 3- phenylpyrldo[z 3- bj pyrazi n- 6- yI)thlourea
(Exanple 13).5

1-(4- fluorophenyl) 3-(3- phenylpyrldo[Z 3- bjpyra2|n 6-

W Iyt g I 1pyrido(2, 3 ~b]pyrazin-6- yl)urea

Bl
%ﬁ#(Jh%éﬁl 3-(3- pheny pyrido[ 2, 3-b] pyrazin-6
@ (Exanmpl e 15)

11~ Jslodr-ahyl 3-3¢4 %ymwmyémm[ﬂyﬁrdﬂ m,rmﬂrpﬁal&n 6-

| E)Iﬂﬁuran éﬁ%éﬁ r@g (13) phenyl pyr| do[ 2, 3- bj pyra2| n- 6-

1 )3t YA B-ET) Dy LA dn G-y 1) ~3-p tolylurea -

@Eggﬁgmg jg[:B (4-ni trophenyl) pyri do[ 2, 3- b]pyra2|n 6 -
yl%thlourea (Exampl e 18) 15

S amans I)Wtw@@ww%zﬁ@wwndov |
MPU“BF ﬁEHZg%fnltr f%%ﬁxmnﬁ%o 2, razu16 |
@rﬂ%&ﬁ@ lé(a%pﬂf]ee%j ! ) phen[ylpyr‘]cPoy[z i

b@ﬂﬁdﬂr&lﬂ—wﬂ)mmﬂ ee&)mﬁpﬁ@[%)’s bj pyr azi n- 3- yl]- 20

'.H%]fﬁ%a%tW%E?“@ RN T W GRS

W¥amp leurda (Exanpl e 22)
1-@al 1yl |
R %‘T%ﬁ%ﬁ?‘éiaé@%@ ol S d o Sy oy i
?qui% pyr|d0[2 3- b]pyra2|n 6-yl]-3-

1p4r(ozp, 32-darméﬂ Hi} s eiadd XA Bo el zin-6- ethylurea

| @ﬁ %eéf (4- hydroxyphenyl pyri do[zys bj pyr azi n- 6-

1-
(
1-
b
1-
3-
1-

( Exanmpl e 25)
[3 (4 hydroxyphenyl)pyrldo[Z 3- bjpyra2|n 6- y1] 3- 30
openyl )t hiourea (Exanpl e 26)
[1yl-3-[2,3-bis(4- hydroxyphenyl)pyrldo[z 3
yrazi n-6-yl]thiourea (Exanple 27)
2, 3-bi s(4- hydr oxyphenyl ) pyri do[ 2, 3- bjpyra2|n 6- yI]
propenyl )t hi ourea.(Exanple 28) 35 .
IIyI 3 [2 (4- hydroxyphenyl)pyrldo[z 3- bjpyra2|n 6-

P
)

;
a
Y
[
(
a
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. (Exampl e 38
10 Eﬁﬁﬁﬁﬁﬂn

t hiourea (Exanple 29)

[1yl-3-]3-(4- nltrophenyl)pyrldo[Z 3-b] pyrazi h-7-

thi ourea (Exanple 30) - 46 -

ycl opropyl - 3- ( 3- phenylpyrldo[z 3- b] pyr azi n- 6- yI)ure
a (Exanple 31)

1-allyl-3-[3-(4- hydroxyphenyl)pyrldo[Z 3-b] pyrazin-6

yl']
1-a
yl']
1-¢

Bpamprlery Brdmsliensst)s 5

1- (3-phenyl pyrido[ 2, 3- b]pyra2|n 6-yl)-3-p- tonIurea

le 33) 1-(4
?%rﬂ o813 OMNANP| UBPBRREMGS phetiigh 3are- pﬁsh«}qelpynmm the
iﬁét&mﬂhﬁyr@llntﬁeY'}ééﬁéct5¥énp&ﬁe§f&al name from the -

2 0
SRl L fe ) et avl) S (g phenyl pyridol 2.3 10 v
tﬁh@h@ﬁﬁébw Sis(rﬁ:mshﬁrwl pythddb2, éh ] pyiasl Nt 16e yls)ywm@sm

7, %@ di gy%ﬂ diHS- yPRFP o) 2253- b]aﬁiﬁlr'"griloﬁ 6-yHyesE -

s nrsswyiExatgia 37 Mm&8lting points are appended. The_

| 6- t hyl
ool TR SO B2 © WMt B PBhe
cﬁsorW%hI%r@‘év‘F@%n@UfW‘éhﬂlﬁ@tssR&t eRdnt Rt R4

drite RESRRCY ve ghgnical am framddhe 5 survey

- hereinafter, were synthesized in accordance with the

gener al syntheS|s nmet hods on which the synthesis

- 3hﬂuﬂuhEMhthHEBinﬁedsolﬁeﬂdﬁltEﬁployhdlTWNMB obtained
' g an ints.ar e
' iﬁ struc ure of%%heggﬁsgﬁﬁﬂgﬁﬁg‘arg §Wsd§%$ frgﬁFFﬁg"

HMlglygeher alF odianul d-anicagric 1t,he Maybstidaeent HeRick, R2SiRBa,

iRy, @@)R%@g@nﬁﬂ&l%e 1 which foll ows. The‘ e

chenical's and sol vents enpl oyed wer e obt ai ned

~conmmercially fromconventional suppliers (Acros, 15

THledr i akentloka, idaneasber e Mydindge inVeheke AHBLL Dby

etc synt zed. ~The inve tlon is.to be
ng%%sblngé in Eﬂsre g%f%?y %g examp without .rbelng

,restrlcted thereto.r

Example 1:

_Preparation' of 3~ phenylpyrldo[Z 3- b]pyra21n 6 ylamlne

(reaction_sh0wn in scheme 1, ist and. 2nd stage)

A solutlon of 1 22 g of 2 6 dlamlno 3—n1tropyr1d1ne'

(7 92 mmol) in 210 ml of ethanol is hydrogenated with
Raney nlckel as catalyst at 50° C and 5 bar. After the

-hydrogenatlon is complete, the catalyst is flltered off

w1th sucticn through a glass fibre fllter Before the

R filtration, 1.68 g of phenylglyoxal hydrate

{11.03 mmol) are 1ntroduced 1nto 50 ml of ethanol in

'-V_the receiver.  The catalyst is then flltered off under

35

nitrogen as protedtive gas, and the‘ hydrogenatlon
solutlon is  sucked dlrectly into the reaction flask.

The greenlsh_,blue reaction mixture is heated under'

; feflux underlinitrogen for 30 min. The mlxture is

~allowed to cool, and. the solvent is removed in vacuo. A
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35

means of the follow.ng exanples wi thout being 20
restricted thereto. Exanple 1. Preparation of ‘
3- phenyl pyrido[ 2, 3-b] pyrazi n-6-ylam ne 25 (reaction
shown in schenme 1, |st and 2nd stage) A solution of.
1.22 g of 2, 6-diam no-3-nitggopyridine (7.92 mol) in
210 m of ethanol - is hydrogenated with Raney nickel :
daskc&ﬁ:aivyxst s&&rHOGsanfﬂlﬁamayh o%fﬂﬂrlletche ﬁl@rlflcatlon by
genation s co ete, the.cata er
R SRt o SrALEaT] HRY 1 mpbiiShephrse
ﬁéllOmOIHlert@talrm%melth@&og a1ﬁ1>pthen@'] ghybxadls hgdpale yellow
c(r#%toﬁlw)s ;e introduced into 50 m of ethanol in :
e receiver e catalyst i's then filtered off under
35 nitrogen as protective gas, and the hydrogenation

eeni sh bI ue reactlon m xture i's heated un
ré’ >| Wrder -IHASdER 310D 1R rechiee f xtiifte sege)

all owed to cool, and the solvent is renoved in vacuo.

P&@'plétrla(tﬂdns stickeddinest |y i 108 FieRqb, @rlbf]g@;%-z'in— _:- "

.. ... 48 dark, d f | S
Oégt4a6| n&d. OfPuF‘Slofjll&lgi |%§Cri36 & OmA ICHIF“IE? tlog?a ﬁ%’g}r&ﬁiuced” -

igitioi da mjelof n@lbbj/fér@lhasdlmdltbﬂlltﬁommamhldaebmelelramltrogen '

y | :
a@r )gpﬁe%%?%ln‘t%gg% H%leeiy%é@%en;%pyn efiZGC’f (}’pyr azin,

igey|1hath outelds. @ eeEt 6c@h§ﬁmﬂrnd§dﬂe@eb4pmr§m@r&geol 1
a@u%%6 o4 02 Sﬁﬂﬂollm Ryl | @Qs@@l%dn%) 5i Sl néfo%yﬁ%rjcﬂls.

lm[e:% &? an dro S d| net hyl f or rani de under _
&y A v ad gas "HiS& ur BM¢ sCegeiag fEth -
1&CnamaﬂedAC&nbatheihﬂkimr@fls left to stir at RT for

3% BHERERY f Indi BBy 28 Tl oc?f“od"re%sﬁhyf%oeﬁen

tied aggedbatbpwi srd Thed €80l gngobatc‘hll]ﬂ i SLsroeﬁmpe:tyanate |

(@n@Ztmﬁdﬂ)“L@fssélbédt 1t0 §th% Q&ERgnB?&roég @1

The mxture is then cool ed

al :
Iezmprige ol&egad%e%f HIBHise ot Pﬁfg@sran’éhé addltlon is .

complete, the coollng bath is removed and the mlxture'

~is then left to stir ‘at room temperature for 1.5 hours

For working up, the mlxture is poured into about 250 ml -

of distilled water, and the prec1p1tated orange SOlldil'

is filtered off ‘with suctlon Purification by column

- chromatography. . several Ctimes - (mobile fphaSes”

dichloromethaue/methanolH miXtures). and subsequent

'purification_by‘preparative HPLC afford a yellow.solid._
‘Melting pointi'239~2407c (decomp.)

'H-NMR (de-DMSO): & = 4.40 (m, 2H), 5.30 (d, 1HJ, '5.60
. (d, 1H), 6.07-6.17 (m, 1H), 7.55-7.70 (m, 4H), 8.35 (d,

2H), 8.45 (d, 1H), 9:50 (s, 1H), 11.35 (s, 1H), 12.55
(m, 1H). = |

- ‘The follow1ng examples were synthe31zed as 1n Example l '
' and the general synthe31s methods. ‘
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20

~(4.72 mmol ), dissolved in 4 M of anhydrous dinethyl -

formam de, is added dropwi se. After the addition is 20
conpl ete, the cooling bath is renoved, and the m xture
is then left to stir at roomtenperature for 1.5
hours. For working up, thel9mxture is poured into
about 250 ml of distilled water, and the precipitated
Iptatiiefee soki d 1r§lﬂwﬂtérd@ﬂﬂﬂbhﬂhﬂi&ﬂﬂﬁﬂyd@yrldo[2 3-b]-
ﬁ%gdgldzgi§yygﬁﬁday .25 chronmat ography several tines

| e phases di chl or onet hane/ nmet hanol m xtures) and
subsequent purification by preparative HPLC afford a

- wellowspligsec Meldddigp poi nt 1 239-240C (deconp.) 30

1H-NWVR (d6-DMSO) : S = 4.40 (m 2H), 5.30 (d, 1H),
5.60 (d, 1H), 6.07-6.17 (m 1H), 7.55-7.70 (m 4H),
‘8- N&R(dde PMBO) 8. 45 ( d4. 4H) (mQ. 3@1)(s.5.39 ., (41 iﬁ)(ss 65

ynt %%irggsd Ogc,n@] n%xégfﬂ E}@ fokdgﬁgg‘ﬁxg?fgl e@%t helsi -

 aithods: M)Ex@m@l’fe-8219 (n, 2H), 8 40-8.52 (m, 2,

gl-a | yd; 316 naphidal i 21@6' g)"fiéi éz %dec Hh 12556 (£,

'jld.-.Q%{aZIn 6- yI)thlourea

‘NMR ( d6- DVEO) : s_442(m 211), 5.37 (d, 1H),
565 (d, 1H), 607619(m 1H) 7.57-7.68 (m 3H),

8. m 2H), 8.40-8.52 (m
l 89 %&11&21 ~3g. [%o ésm8£ XYPi}eg@’l@@}’r}Hﬁ[zl@.‘%"_
gyrazxﬂ}GH@l]ﬂﬁmuﬂﬂea.B
1-Allyl-3-[3-(4- nethoxyphenyl)pyrldo[Z 3-b] -

pyrazi n- 6- yI]thlourea 15 np.: 240-241C (deconp;)
- |- NMR 40d6-4BVS0) (deg g .87 (s 3H), 4.36-4.42 (m 2H),

0 5.32 (d, 1H), 560(d 1H), 60'6616(m 1H), 7.16

7. 42d1H)

| ..15.@%1’*(;?0‘6 ?HSQEI? o173 Hg’?s (81rH)§Hh2 96 36md-24) (m, 2H),
~ 5.32 (d, 1H), 5.60 (d, 1H), 6.06-6.16 (m, 1H), 7.16 (d,
2H), 7.60 (d, 1H), 8.32 (d, 2H), 8.42 (d, 1H), 9.56 (s,
M), 11.29 (s, 1H), 12'._5_6'(m,- 1H) |

- BExample 4: 1- Allyl 3-[3~-(4- hydroxyphenyl)pyrldo[z 3= b]—

A pyra21n 6~ yl]thlourea hydrochlorlde -

25

30

35

S m.p.: 160-161°C (decomp.__)'_”” |

H-NMR (ds~DMSO) ; ,.~4-’ 36-4. 43 (m, 2H), 5.31 (d, 1H),

5.59 (d, 1H), 6.05-6.16 (m, 1H), 6.97 (d, 2H), 7.57 (d,
1HY, 8.20. (d, 2H), 8.40 (d,” 1H), 9.41 (s, 1H), 10.17
(bs, 1H), 11.24 (s, 1 ),‘12.56 (m, 1H).

Example. 5: 1-(2- Methylallyl) ~3- (3 phenylpyr1do[2 3-b] -
. pyrazin- 6 ~yl) thiourea

m.p.: 225-226°C (decomp.)

- 'H-NMR (de-DMSO): & = 1.90 (s, 3H), 4.30-4.35 (m, 2H),
5.01 (s, 1H), 5.22 (s, 1H), 7.55-7.80 (m, 4H), 8.30- .
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Exanpl e 4:

1-Allyl-3-]3- (4 hydroxyphenyl)pyn do[ 2, 3-b] -

pyrazi n-6-yl]thiourea hydrochloride 25, m p.:

160- 161C (deconp..) 1H NMR (d6-DMSO); 6 =4..36-4.43

(m 2H) 5.31 (d, 1H), 5.895¢d- 1H), 6.05-6.16 (m

1H), 6.97 (d, 2H) 7.57 (d, 1H), 8.20. (d, 2H), 8.40
Bd281Hm, 9ZHL, (8. 4EH) (d]0.1H), 30.6bs, ( sH m;l. 24 (B (s

12558c ( 1H),, Exanpl e 5: .
ﬁz%éf ﬁ?A g“ryﬁ”s (3 phenyl pyr i do[ 2, 3-b]
pyrazi n-6-yl)thiourea 35 m p.: 225- 226C (deconp. )
(d6 0155 30; )
S G T ol ot i
8@5“@0[%83( P,‘ZFE'ZlB 6251) ghiomyea 9 52 (s, 11), 11.32
(s 12.65 (m- 1H). Exanple 6: o '

y 3nphthalen2y|-5", S
‘]By rdg/?gg kgkpéré‘fﬁﬁ BPyP)thiourea m p.: 239-240C .

(deconp.) 1H-Nl\/R(d6 DI\/SO) '8 194(3 3H) 432(m

. s 8 7. L
s b 3o o, ) (o 3 T i 507
is), 18) 4258281 (@m 10H) 7. 808 (esa (]nlrj) 310) 588(80 a5 (m,
32 o 12,78 e o
@ g'gls)l\'/]b_gsqu%lxzy ﬁrennyl%p rléH)Z 3- g ra}2| n% 42-8.51 5(_m_"

I] 3= @2 (et hily ghl @ure%H)mlfé 32258,2500 , 12.78"
(decomp.) 20 1H NMWR (d6 DMSO: 8 1.92 (s, 3H), 3.85 (s
3H), 4.27- 4.35 (m 2H), 5.02 (s, 1H), 5.24 (a, 1H,
7.15 (d,.211), 7.58 (d, 1H), 8.31 (d, 2H), 8.41 (d,
BihmpDe 467 (s, 14H)+ 441\131-290)(@11&3:@1)11?3:580(2(} 31b) p#bazin-

@( ?2-54@ &eéﬁﬁg% P%?ﬂ{: n-2- gl pyri do[2 3- b] pyrazin- 6

mtrop rourea~?m p:: 260-261C
(decorrp ) 30 "H- NWVR (d6-DMSO : S 7. 61- 7.68 (m 3H),

. 92: (85128820 T(dBgbflp 1), 8.01-8.06 (m 111).8.16

(m 2H), 8.26 (d, 2H) 8.53 (d, 1l—|);'8.58_(d 1H)

904(3 1H), 962(3 ,
H- ~NMR (d¢-DMSO): & = 1.92,(5,_3H), 3 85 (s, 3H), 4.27-

"4.35 (m, 21'-1), 5.02° (s, 1H), 5.24 «s, IH), 7.15 (d, H),

7.58 (d, 1H), 8.31 (d, 2H), 8.41 (d, 1H), 9.46 (s, 1H),
11.29 (s, 1H), 12.68 (m, 1H). | |

-Example 8: 1- (3 Naphthalen—Z ylpyrldo{Z 3~ b]pyra21n 6~ :

-~ yl)-3-{4- nltrophenyl)thlourea

30

m.p.;_260f261°C (deqomp.§

H-NMR (dg-DMSO): & = 7.61-7.68 (m, 3H), 7.72 (d, 2H),

7.75 (d, 1H), 8.01-8.06 (m, 1H), 8.16 (m, 2H), 8.26. (d,

2H), 8.53 (d, 1H), 8.58 (d, 1H), 9.04 (s, 1H), 9.62 (s, ..

1H), 9.76 (s, 1H), 11.-81;(3, 1H) .

35

'Example' 9: 1-[3- (4 Methoxyphenyl)pyrldo[Q 3- b}pyra21n- '
- 6- yl] -3- (4—n1trophenyl)thlourea h o

. m.p.: 250-251°C - (decomp. )
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25

30

, 9.76 (s, 1H), 11.81 (s, 1H) 35 Exanple 9:

3- (4- Met hoxyphenyl ) pyri do[ 2, 3-b] pyra2|n :

|1-3-(4-ni trophenyl )thiourea m p.: 250-251C
deconp.) - 51 1I—|—NNR(d6DNS()):S:385(s 3H ,
7 (d 2H) , 7.71 (d, 2H31 8.21 (d, 2H), 8.22-8.27
m 8.36-8.42 (m 3H), 9.53 (s, 1H), 9.65 (s,
Rll(d?J—D@E;O tHB 5 Exadple,1®H), 7.17 (d, 2H), 7.71

t Bu 3- n i do b
LIRS bt A %ﬁ e b, £ <78
)6 @ _‘.LH) ,659(@5 9$+) THB3- 71697 (b3, 41—1)1 8.34

(d, 2H) 841(d 1H), 9.51 (s, 1H), 10.98 (s, 1H)

12. 75 (s, Exanpl e 11:

ExagR} D pr opw 3- (@"ﬁ?@éﬁfﬁﬂ%}f]dﬂ‘z %’Hﬂeﬂaflpyrldo[Z 3- bI—
PyF@zim-6-yl)thiouea m p.: 233-234C 1H NWR

(d6-DVMBO) & 6 = 0.70-0.80 (m 2H), 0.91-1.00 (m 20
oH), 3.20-3.28 (m 1H), 7.51-7.72 (m 4H), 8.36 (d,

1’H), : 2F°¢ d(ddddmp 9) 52 (s, . 1H), 11'31-(3 1H), "12.45

(s, 1H) Exanpl e 12:
4- Met hyl - 3- ( 3- phenylpyr|d0[2 3- bprraZ|n 6 25
ﬁ")NMﬂ oledMBP.: 63 254@51H«<3I\JI\/FBI€XJI;6 DVBBY7; 63 325 4H),

3343 0oy 814N () 130 bS5 (95 2y B 1668 (s,
5‘:571%(' 90087 Ry aderoc +§

| 1 Benzyl - 3- ( 3- phenylpyrldo[z 3- b] pyr azi n- 6-

35 32--233 52 1H NMR (d(5- Q) :
Bdrglge (T on EsToP Y S Phan ‘wr‘@%ﬁ “b] -

153}*—1)@2:81—3@—3(11 tlRHyur&a 47 (d, 1H), 9.52 (s, 1H), 11.43
(s, 1H), 12.91 (s, 1H) 5 Exanple 14:

1-.(4- Fl uor ophenyl ) - 3- ( 3- phenyl pyr do[2, 3
Th Iby’r a%iﬁ 31-%39 :

41§t hi our ea

IH—NMR (de-DMSO) : & = 0.70-0.80 (m; 2H), 0.91-1.00 (m,

2H), 3.20-3.28 (m, 1H), 7.51-7.72 (m, 4H), 8.36 (d,

2H), 8.45 (d, 1H), 9.52 (s, 1H), 11.31 (s, 1H), 12.45

- (s, 1H).

Example 12: 1-Methyl-3-(3-phenylpyrido[2,3-blpyrazin-6-

- yl)thiourea .

m.p.: 253-254°C’

1H—NMR (de-DMSO): & = 3.25 (s, 3H), 7.59-7.67 (m, 4H),

8.38 (d, 2H), 8.46 (d, 1H)}, 9:52 (s, 1H), 11.31 (s,
- 1H), 12.10 (s, 1H). ' S '

..Example513f l_Benzyl;3~(3%Phenylpyridof2,3—b}pyrazin—6— .
o .Yl)thiourea_ B SRR o - _
35

m.p.: 232-233°C
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m p.: 225-226C 10 'H- NWR (d5-DMSOQ): S = 7.33 (m 2H), -
7.57-7.65 (m 3H), 7.70-7.81 (m 3H), 8.34 (d, 2H),
8.54 (d, 18), 9.57 (s, 1H) , 11.62 (s, 1H), Exanple
15: 1-Cycl ohexyl - 3- (3- phenyl pyri do[ 2, 3-b] - 15 :
pyrazi n-6-yl)thi ourea m p-r5239-232C 1H NWVR (d6- DI\/SO)
S 1.50-1.75 (m 6H) , 1.80-2.00 (m 20 4H), 7.55-7.70 -_
Ly NMIR) (8- B Q) '&H;: 489455 (d, 2, 793357(88 UM, 3H),

1520+( |
% Fgoé §7§Jdﬁl) %? hen r| do ’S%EHHG (1d6 1H)’ 9 52 (S'V
bilt aziLh 6 y i ‘fthiﬂb.lreé2251m(8p 1H229 230C 1H NMVR. .

'(d6DI\/ISO) S 1.40 (d, 6H), 440450(m 1H) ;.

58-7.66 (m 4H), 8.36 (d, 2H), 8.44 (d, 1 '9.52
F§ampé9 1A 122204 =Fluggopheny®) v(%—(&mherak Jedqv2 3~
Bibyrapid-glyey Bk o8réd- phenyl pyrido[ 2,3 . :
bl pyrazi n-6-yl)thiourea 35 m p.: 250C (decorrp ) 1H .
NVR (d6-DMSO) 4.95 (s, 2H), 6.55-(m iH), 6.68. (d,-
mHp, : 7289-27268C(m -4H), 7.74 (d, iH), 8.37 (d, 2H),
............ - 53 8.48 (d, 1H), 9.55 (s, 1H), 11.45 (s,

H,. 12.83 (s, 1H). Exanple 18: ST

W%y(dﬁf[l‘@q¢-rﬁtfoﬁhéﬁyl()npyriﬁib{Z'?BSB]—T 55 (m, . 3H);

| _Pyvgﬂinsﬁ Yih) tBHgUf %gaﬁﬂlgbd %?ﬁg %T&Nwﬁcﬁdggfﬁ'vs@% (d(s, _'

d, "2
: 6@2(&Sr23r51 .64 (s, 1H), 11. (38 (s, 1H, 12.03
(s, 1H) - Exanpl e 19

%Xy‘flﬁ’£ ﬁ%g L?ﬁﬁ??ﬂy@%@do}ﬁ %emﬁpyndo[z 3~ b]—.

pyrazin-6-yl)thiourea

m.p.: 230-232°C

'H NMR (de-DMSO): & = 1.50-1.75 (m, 6H), 1.80-2.00 (m,
4H), 7.55-7.70 ‘(m, 4H), 8.37 (d, 2H), 8.45 (d, 1H),

9.55 (s, 1H), 11.20 (s, 1H), 12.80 (s, 1H).,

Example 16: 1- Isopropyl 3-(3- phenylpyrldo[Z 3- b]~,
pyra21n“6 yl)thlourea : '

m.p.: 229—23_0_"(:‘

'H NMR (de-DMSO): & = 1.40 (d, 6H), 4.40-4.50 (m, 1H),
7.58-7.66 (m, 4H), 8.36 (d, 2H), 8.44-.(d, lH), 9.52 (s,

1H), 11.20 (s, 1H), 12.48 (s, 1H).

Example 17: '. l1-Furan- 2 ylmethyl -3-(3- phenylpyrldo[Z 3—_

'b}pyra21n—6 -yl)thiourea

m.p.: 250°C (decomp.)

'H NMR (de-DMSO): & = 4.95 (s, 2H), 6.55 (m, 1H), 6.68"
(d, 1H), 7.59-7.68 (m, 4H), 7.74 (d, 1H), 8.37 (d, 2H),
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"H NWVR (d6-DMSO : 8 = 3.25 (s, 3H , 6. 98 (d, 2H)
7.57 (d, 1H), 8.26 (d, 2H), 8.40 (d, 1H), 9.45 (s,
-1H), 20 10.18 (s, 1H), 11.25 (s, 1H), 12.10 (s, 1H
Exanpl e 20: 1-Allyl-3-[3-(4-nitrophenyl)pyrido[2, 3-
b] pyrazi n-6-yl]thi ourea 255m p.: 244C (deconp.) 1H NWR
(d6-DVSO): S = 4.40 (s, .2H) , 5.36 (d, 1H), 5.59 (d,
81HB, €40818)159m5 1k, THF] (dh.4d) (8. 461)(d, 1283 (s,
451 (4,111), 8.60 (d, 2H), 9.64 (s, 1H), 11.45 (s;
"1H), 12.51 (t, 1H). Exanple 21: Ethyl -
4-[6-(3-allylthiourea)pyrido[2,3 -

| E?Jgﬁ’rbﬁl%z Fal h%@gg?%%? W—Eﬁggoﬁﬁggﬁﬁgyﬁ)ﬂ'\ﬁgs 1~

Y& 2 ZhEy, -sflédt 6. 08 6.15 (m 1H), 7.68 (d, -
54 1H), 817(d 2H) 8.47 (d, 2H), 8.50 (d, 1H),

9. 60 11.40 (s, 1H), 12.52 (t, 1H). Exanple
B - 1(220%4 3.[3-(3- hydr oxyphenyl ) pyri do[ 2, 3- 5

'b]pyra2|n 6- yI]thlourea m p.: 205C (deconp.) 'H NMQ

GEPRARG:pel £ AL, S (8, By 201l Was
(7,64201, B850 7(@2 (JSH),lH)B 6‘4 77d(d,2H)) , 98646 (s, 1H),_
1(10"3?”!)5 1%£451(25§3”Ds %pﬁo (s, 1K, 11.37 (s, 1H,

1-Allyl - 3- (3- benzo[| 3] dIOX0|
Paiiiedof12,: 3- @]—FPBLQZILHXQT}AL%%HEQWN?JM[ g%%%@

d o H NVR
'é((eﬁﬂ:%)“? olth(l&urﬁfb 6.08-6.20 (m 3H), 716(d

7.61 (d, 1H)., 7.90 (s, 1H), 7.96 (d, 1H), 8.43
“ggjs 15)8, &9 (s 1H),, 11.34 (s, 1H), 12.58 (s 1H)
e

-1 3- (4 Fydroxyphenyl)pyrldo[z 3- b]pyra2|n-'

i ik IRCBMsS) YNl Lhipea s By 35@%@?&0”@@, 7. 57'
(d, 1H), 8.26 {(d, 2H), 8.40 (d, 1H), 9.45 (s, 1H),
10.18 (s, 1H), 1125 s, 1H), 1’2.10 (s, ).

Example 20: 1-Allyl- 3- [3 (4 nltrophenyl)pyrldo[Z 3~
b]pyra21n 66— yl]thlourea o

m.p.: 244°C (decomp.)

'H NMR (dg-DMSO): 8 = 4.40 (s, 2H), 5.36 (d, 1H), 5.59
(d, 1H), 6.08-6.15 (m, 1H), 7.71 (d, 1H), 8.46 (d, 2H),

8.51 (d, 1H), '8.60 (d, 2_1{)',. 9.64 (s, 1H), 11.45 (s,

1H), 12.51 (t, 1H)."

Example 21: -Ethyl 4-[6-(3-allylthiourea)pyrido[2,3-

 blpyrazin-3-yllbenzoate.

m.p.: 223-224°C

H NMR (de-DMSO): 8 = 1:39 (t, 3H), 4.35-4.42 (m, 4H),
5.35 (d, 1H), 5.60 (d, 1H), 6.08~6.15 (m, 1H), 7.68 (d,
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30 ""H NWR (d6-DVSO) S = 2.09 (s, 1H), 2.44 (s, 2H),
6.99 (d, 2H), 7.19 (s, 1H), 7.44 (s, 1H) 8.24 (d,
2H),8.26 (d, 1H), 9.29 (s, 1H), 10.08 (s, 1H),

11.81. (s, 1H), Exanple 25:

1- Al lyl -3-[3-(4- hydr oxyphemyl )pyrido[2,3 35 _

b] pyrazin-6-yl]thiourea m p.: 230C (deconp.) - 55 1H

- TR (DEDVEQ) (219 = . 4D (8, Zh'l), 5.8¢ (d, 1H), 5.60 (s,

]fﬁ) JHEQZOZ Gd 6]2%)';3 (]Etng’% (Sf4éH)(’s 71E|)8 (go 19

11.34 (s, 1H), 12 60 (s, 1H. 5 Exanple’ 26:

(s, o
4- dgfz2 -
%ﬁlwﬂﬁlfe - Bugtoxyphemh L Yy oz bl BYERK G P B0y 2 3-
M@ZEQIﬁLYthlcsuleﬁ(m 1H), 6.96 (d, 2H),
7.22-7.26 (m 1H), 7.59 (d, 1H),- 8.25 (d, 2H)‘845
d, 1 8 1 10. 20 1 11. 56
867 185 Hocdmbtpi 0 27: 0 o T
1-Allyl-3-[2, 3-bi s(4- hydroxyphenyl)

Pk 568 raﬁfaR” J bty S8, P ?%H)we; 28+ 55

(&, IH), 6.60-6(15 | 116) P266993 (4 1m|H) 76424 (td, 1H),

.72@4 f_’% ol ¥H}21f—§ 3%@{‘3"72*791 {%3%{ ’82H16’ (%,&1}1), .

911453>0(§s 1Y), 92847 (¢s, 1H5 11—9 E(aﬁ'ﬁlrelgg - 12 33 _(sf .
[ 2, 3- Bi s(4- hydr oxyphenyl ) pyrido[ 2, 3 _ ‘
b] pyrazi n-6-yl]-3-(propenyl)thiourea 30 m p.: 24OC
(deconp.) 1H NMR (d6-DVMSO): S 2.05 (d, 3H), 510518'

HKagmgld), 6. 733¢d, 2H) 1-8171§1(3~ (BHbenzodQ, 81261 (0R01-5-

vty Sy len 0 Jfhelands 00 (40 808 ©

m.p.: 218—22Q°C (decomp.)".'

'H NMR (de-DMSO): 8 = 4.40 (s, 2H), 5.31.(d, 1H), 5.60
(d, 1H), 6.08-6.20 (m, 3H), 7.16 (d, ‘1H), 7.61 (d, 1H},
7.90 (s, 1H), 7.96 (d, 1H), 8.43 (d, 1H), 9.49 (s, 1H),
11.34 (s, 1H), 12.58 (s, 1H) . T o

“"Example 24: 1-{3-(4- Hydroxyphenyl)pyrldo[Z 3- b]pyra21n—1; .

G- yl] -3- prop -2- ynylthlourea

 m.p.: 350°C (decomp.)

'H NMR (de-DMSO): & = 2.09 (s, 1H), __2.-44 '('s‘,' 2H), ‘-'6'-:9'9&'
(d, 2H), 7.19 (s, 1H), 7.44 (s, '1H), 8.24 (d, 2H), 8. 26

. (d, 1), 9.29 (s, 1H), 10.08 (s, 1H), 11.81 (s, 1H),

35

Example 25: 1-Allyl-3- [3 (4- hydroxyphenyl)pyr1do[2 3-
blpyrazin-6- yl]thlourea' :

' m;p.: 230°C (decomp- )



10°

20
25 .
a0

35

35 1H), 9.89 (s, 1H), 11.55 (s, 1H), 14.56 (d, 1H).
Exanpl e 29: 1-Allyl-3-[2-(4-hydroxyphenyl) pyrido[ 2,3
b] pyrazi n-6-yl]thiourea - 56 - mp. 260C (deconp.) 1H
NVR (d6-DMSO): 8 = 4.40 (s, 2H), 5.28 (d, 1H), 5.48
(d, 1H, 6.03-6.12 (m 1H,5%.96 (d, 2H), 7.66 (d,

-1H) 5 8.16 (d, 2H), 8.43 (d, 1H), 9.52 (s, 1H),

M(Sc;le DMEP) 118 34 4s401kk, )40 1s34.1k), Exanplse 60

1yl g t h d
g(lf]) 3/%%?: ng g’—%t%é rléa&%g e%ylgzap%rl %ﬁécgnﬁ_’g) (e R
dg DNEO) 2H}s =84423 (&, ZH) , 5.499(6¢, 1), ,15.29 (s,
1H, 58 d, 2 8.55 (s,
ml)’, ﬂis&g gé) 61!%2%%@ % ﬁ@u(-o 9H)23 (s, 1|(—|)S,
9.77 (s, 1H), 10.35 (s 1H) Exanpl e 31:

HAx&ysl ®prepyl1-3-4-3¢ dol2, -
15gaiggrl o[2,3- b]pyra21n

%d%y%d] 6@5/&3)0{15 bo'é’ée m 2H), o. (7:213 gz (m 2H),

©2.70-2.79 (m 1H), 7.57-7.65 (m.3H), 7.71 (d, 25
,%gg 834(d 2H), 8.38 (d, 1H), 9.21 (s, .1H), 9.46

10.12 (s, 1H). Exanple 32:

11 Al 'l yI 3 [ 3-(4- hydroxyphenyl ) pyri do[2 3-

lbﬂMRazdg@MgU)ur%aso%nw 24%5 a§3’rp})1)( 1H§N§/R 6.96

2
Ecg, ?/5 5. 96-6: 95 (W iﬂj H% 59 ((d, 2H)) ﬁe@((di, 2H),
adH5 (85 aﬂaz (o, 2@H)s, 8. ﬁﬁ) (d101sh, (&, 3811»& it') 56 s '

%45£ Hé;”y 0.13- (s H) 10.18 (s, 1
s ‘ A(S Ph r1do[2 - b] pyra2|n 6-yl) -
-1

tol yl urea

- Example 27: 1- Allyl 3~ [2 3-bis (4- hydroxyphenyl)—_

pyrido(2,3-blpyrazin-6- yl]thlourea
m.p.: 270°C (decomp.)

'H NMR (dg-DMSO): & = 4.40 (s, 2H), 5.25 (d, 1H), 5.50
(d, 1H), 6.02-6.13 (m, 1H), 6.74 (d, 2H), 6.76 (d, 2H),
7.31 (d, 2H), 7.36 (d, 2H), 7.62 (d, 1H), 8.42 (d, 1H),
9.78 (s, 1H), 9.85 (s, 1H), ‘11.30 (s, 1H), 12.47 (s,
1H) . ' ' '

'Example - 28: 1-[2, 3- -Bis (4- hydroxyphenyl)pyrldo{2 3-:A.'- 

b]pyra21n 6- yl] -3- (propenyl)thlourea
m.p.: 240°C (decomp;)-

'H NMR (d¢-DMSO) : § = 2.05 (d, 3H), 5.10-5.18 (m, 1H),
6.74 (d, 2H), 6.76 (d, 2H), 7.20-7.26 (m, 1H), 7.34 (d,
2H), 7.39 (d, 2H), 7.63 (d, 1H), 8.45 (d, 1H), 9.79 (s,
1H), 9.89 (s, 1H), 11.55 (s, 1H), 14.56 (d, 1H).

Example 29: '1—Allyl—37[2f(4‘hydrOXYPh$Hyl)pyrido[2f3_f'
blpyrazin-6-yl]thiourea | ' _ L 1
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‘15
. 10.35 (s,

- 20

30
-‘mhp.;f2409c (decomp. )

- 57 - mp.: 298-299C | 1H NMWMR (d6-DMSO) S = 2.29 (s,.
3H), 7.20 (d, 2H), 7.52 5 (d, 2H), 7.59-7.67 (m 3H),
7.80 (d, 1H), 8.38 (d, 2H), 8.44 (d, 1H), 9.59 (s,
1H), 10.36 (s, 1H), 11.46 (s, 1H): Exanple 34:
1-(4-Chloro-3-trifl uoronet phenyl ) - 3(3 10

henyl yr| do 2 3- b] pyra2| n-6-yl)urea mp.: 250C 1H NWVR
’%’&6‘; decpmgp )7 67 (m 3H), 7.74 (d, 1H), 15 -
7.80 (d, 1H) 7.87 (d, 1H) 821(s 1H), 8.39 (d,

%I'_%MR Dgg% 1H§5 9234 1) 202> (S 1H{H), 5. 4%3"' |
,(EWbrpﬂm&3f643/I athylyy 3- 6399h¢6yl 2H20 7.66 (d, 1),
P s U R e i, s

3(8691(% 41+2)407@57Lma(m 4H) 830840
(m 3H) 929(s 1H, 9.42 (s, 1H), 1018(s 1H)

. e
‘ﬂfz‘xaﬁ@?’et hy$Q3- (31pAdAyiLprildo[(2; al]tprppaml @wu):l@r[@a 3-

9oymain280g1denairds 1 VR (d6-DVSO): S = 2 88-2.95

(m 2H), 3.52-3.60 (m 2H), 7.18 (t, 1H, 7.28 (t, .

2H) , 742(d 2H), 7.58- 35 7.‘68(m 4H), 837(d

B H).,: QS@QC(s(deI:Id)np 9.48 (s, H) 10. 18 (s 1H).

Exarrple 37: 1-(2,3-Dipyridin-2-yl pyr|d0[2 3-b] pyra2|n .
ég\gethlurea-%-mp.:236237C H NVR _

’(Id MPVED-DESR) 1. $3-1.223 n{s 3HRH) 3. 3813. 391,(IT1H 5 5.29

(@) 153,60 36% (0D éﬂr,') 1%) 3lg 74@’9 mz% g /589 (d 1py
ol 91.7.99 & 59°tas 4 '
@&‘(ﬂd]zﬂin) (% (%, 31*H) aoziogzlm 9.77 E'Z_lm,--

Example 31: 1-Cyclopropyl-3-(3-phenylpyrido{2;3~

'b]pyrazin—G—yl)urea

- m.p.: 158-160°C

'H NMR - (dg-DMSO): § = 0.52-0.60 (m, 2H), 0.72-0.82 (m,

- 2H), 2.70-2.79 (m, IH), 7.57-7.65 (m, 3H), 7.71 (d, )
.25 '

1H), 8.34 (d, 2H), 8.38 (d, 1H), 9.21 (s, 1H), 9.46 (s, =

1H), 10.12 (s, 1H).

Example 32: 1= Allyl 3- [3 (4~ hydroxyphenyl) pyr1d0[2 3-=
b]Pyra21n 6-yllurea . a

' ‘_'_IH- NMR (de-DMSO): & = 3.98 (s, 2H), 5.19 (d, 1H), 5.37

35

(d, 1H), 5.96~6.05 (m, 1H), 6.97 (d, 2H), 7.59 (d,. 1H),
8.22 (d, 2H), 8.33 (d, 1H), 9.38 (s, 1H), 9.45 (s, 1H),
10.13 (s, 1H), 10.18 (s, 1W). :

© Example 33: 1e(3—Pheny1pYrido[2,3?b]pyréziﬁ—6;ylj735p—i

- tolylurea
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Exanple 38: 1-(2,3-D nethylpyrldo[Z 3- b] pyrazi n- 6- yI)
10 3-ethylurea mp. 246-248C 'H NMR (d6-DVBO) : 8 =
1.17 (t, 3H , 2. 64 (s, 3H , 2. 67 15 (s, 3H),
3.24-3.40 (m 2H), 7.55 (d, 1H), 8.24 (d, 1H 9. 14 -

(s, 1H), 9.91 (s, 1H). TablE¥ E NXR2 R4 X7 X R3 NN

RO 20 If Y NINRS R3/R4: Hydrogen or. H HEx. Rl R2 .
RBRA RS- - - 1PhHY=SHCHCHCH 2 2-naphthyl H
a’§k;1 $al23HGE2 3 4-MeO-Ph H Y= S H -CHZCH=CH2 4

Ph.. HY S H-CHZCH=CH2,HCl1 salt 5 Ph HY =S H

CHQC(CHB) =CH2 6 2-naphthyl HY S H - CH2C(CH3) =CH2 .

"HAne QR DHSY) $ 13 GH2E, £ £H3) @H% 82 zroapgi hyti&w 52

By PN bﬁa}% NEOPheR Tom Bull Ehap N2 S

PHMH Ydr SHY,- BG3543 (Bh H}M S thbeezyk, 14)Ph tiYae 3Is,
-Ph-p-F 15 Ph HY = S H -cyclohexyl 16 Ph HY=SH
(CH3) 2. 17 Ph HY=S H -1-furan-2-ylnethyl 18

4-N2-Ph HY = SH-CH3 19 4-HOPh HY = S H -CH3

Example  34: .1—(44Chlor©—3étrifluoromethylphenyl)—3—(3—

-phenylpyrido[2;3—b]pyrazin%6-yl)urea

‘m.p.: 250°C

"H-NMR (dg-DMSO): & = 7.58-7.67 (m, 3H), 7.74 (d, 1H),
7.80 (d, 1H), 7.87 (d, 1H), 8.21 (s, 1H), 8.39 (d, 2H),

8.48 (d, 1H), 9.53 (s, 1H), 10.55 (s, 1H), 11.82 (s,

1H) .

Example 35: 1-(2~ Morpholln 4- ylethyl) 3 (3-phenyl-
pyrido{2, 3- b]pyra21n 6- yl)urea '

ijb,;‘226°C

*H- -NMR (ds—DMSO): d = 2.45-2.67 (m, 6H), 3.40-3.48 (m,

2H), 3.60-3.69 (m, 4H), 7.55-7.70 (m, 4H), 8.30-8.40

m, 31), 9.29 (s, 1H), 9.42 (s, 1H), 10.18 (s, 1H).

30

35 -
£ 10.18 (s, 1H).

EXample:SG: 1—Phenethyl—3—(3—phenylpyrido{2,3—]pyrazin—

6-yl)ureaﬂ;

_im,p,_250°C,(decomp;)

'H NMR (de-DMSO): & = 2.88-2.95 (m, 2H), 3.52-3.60 (m,
2H), 7.18 (t, 1H), 7.28 (t, 2H), 7.42 {(d, 2H), 7.58-

7.68 (m, 4H), 8.37 (d, 3H), 9.25 (s, 1H), 9.48 (s, 1H),

j; Exampl@ 37: 1-(2,3- Dlpyrldln 2- ylpyrldo[Z 3- b}pyra21n—1 

6-yl)—3 ethylurea
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20 4-NO2-Ph HY = S H -CH2CH=CH2 21 4-CREt-Ph HY S
H CHZCH=CH2 22 3-HO-Ph HY S H -CH2CH=CH2 23 3-benzo
(1, 3]- HY = S H-CH2CH=CH2 di oxol -5-yl 24 4-HO Ph H
Y =S H-propin-2-yl 25 4-HOPh HY = S H CH2CH=CHZ

26 4-HO-Ph HY = S H - CH=CHG@H3- 27 4-HO-Ph 4-HO Ph y =S
H-CH2CH=CH2 . 28 4-HO- Ph 4-HOPh Y S H-CH=CHCH3 29 H
4-HO-Ph Y = S H-CH2CH=CH2 30 4-NX2-Ph HH Y S :
m@HZC}ja@:@—ﬁ;rdDh HY 0 H-cyclopropyl 32 4-HOPh H Y= .
O H-CH2CH-CH2 33 Ph HY = OH -p-tolyl 34 Ph HY =20
H Ph-p-d-mCF3 35 Ph HY 0 H CH2CH2- nor phol.i n-4- 'yl

136NRRA HdM—BMEDH phenet hyk-f 3822- mvrlshﬁyl3229¥BI39Y'&h_ -

ZE&)dlef)g?/%gl eg%jec{}gt h%lHt)Het Eyh‘bounag ZIQ‘IE'E héﬂl)nve?\ﬂ%n (d,

e i Wh?biT o029 eff,ecttton thed ol(kdow ng)hurmm%ewne/m),
d hreanj ng ;and sine kina rrpounds of the
nlln\?(e&ﬁtﬁ'kﬂ vvagfsxqiggs(lt%d !ﬂ coﬁ/ezoq {) |'hase assays :

PKB/ Akt |, c-Raf-Mek-Erk, B-Raf-Mk- Erk Mek- Er Kk,

FMARKS o e Eb I3 HReand _ .

I R. g?ﬂ?Rt@htégfal P}F%ﬁél?r}g%&ﬁgge[sﬁbang%?&rﬁcza c? %q '

%F&g&‘ﬁéﬁ‘t‘@a- but at |east the cytoplasmc kinase.

domal ns were 10 enpl oyed. The ki nases were prepared as
corﬁ‘ry ngq? fusion proteins with GST (glutathion

transf or HISTag in Sf9 cell culture.
Dependi ng on the substrate type, the various kinase.

1 i d L
AR iy e R e

(én 'weld- 221 afres 2 Per ki hS Elder LH) Thé. t2ést(|dng 169 ,

-%qhst(ancqanngtrgq ceRafryek- Erk cascade P

Table 1: ' L
R4 R2
B N B2
A = ‘ .
R3” "N~ N TRt
it o
Y
~ ,lL R5
NT
- R3/R4: Hydrogen or H _'H.
Ex. |R1 R2 R3 R4 RS
1 Ph H ly=s {u - -CH;CH=CH, .
12 2-naphthyl . | H y=s5 g ~CH,CH=CH,
|3 4-MeO-Ph - H ly=9g tH | “eren=chH,
4 4~HO-Ph . H Yy=5|8 CH,CH=CH,, HCl salt
5 Fh - : H Y =8 H - ""CHgC(CHg) CHz
L6 |-2-naphthy1 H Y=5]|H —CH,C (CHs) =CH,.
7 4-MeO-Ph . H - {y=sln ~CH,C (CHy) =CH, -
8 2-naphthyl H Y=5|u —Ph—p-NO, '



I's described in detail

for
Pr ocedur e:

bel ow. Sel ected test
20 the c-Raf-Mek-Erk assays are then |isted.
c- Raf - Mek- Erk ELI SA Pot enti al

results

i nhi bitors

were firstly investigated at a 25 concentration of 20

gg/n1 |n initial S|ngle dose? deternmi nations on
96- mcrotiter—ptates—(MPs)y—Substareces—w-th
OQ-Mh@ﬁmtion re _enpl oy&d=fori Hdose | 4raspolse
spudigs. Reconst|yution of jthe £-{Raf- MKk cascade
wWas [ 30 quanti fiedw ththg aiJSu?aa € Cg&ﬁ%* EEH-SA
Yhe | B0l | owi ng r eBonbi nant | grepar|éd kirasecbnubayhs
wer g prused: 1.) £gnstituti @I¥sgcggve GOFuc- Raf - DD -
from Sf9 —cel s, 27 i mactive St-vekifrotmE—coh
Ahd v’fh) inactivefHis-Frk2 | from EH col j|.-b862WA typi cal
ki ngs® assay was|garried ogt; Ly df i nal _nggj_&ma of 50
i wiit h Tn éach case 20- 150jng of {Raf,—Mek,—E&rk—
btotldln—1 mM ATPE 10 m\/I My& 2 S 130 - nM!Ne@Flot2Byl mvi
betcfglycerophosahate, %M=que% pH 7 J@Hugpgore the
K}nd%ﬁ reaction, [fhe test ubsStances re-each 61t
_U| ei ubated-—si h’TH\]I A th g?yh=r$f the t hrdefwamadeyimethyl | -
Iﬂmwm&ahrmmﬁamaaujei@ 30 minuikgs. For the
5éna§eH5q£Ft|on t he klnases pr eifncubatled W th test
stbst-ance—were—ephbi-red—anilincuhdted at-C¥6C for 30 5
M nytleBo.~-The reacki on was stroppednby a|fcaa-cn, )
n(gng5 ign of | 2% SDS ‘anfl_10 mjnutes[at S0C 1Th a
nmeatt Ty gft-u%r\ F Ig the i Tt %Cdgt \,uti o Pﬁa;
194 xti gré&-Rwere _transferred Eo=96 wel | MWEsﬁmeamed with-
2Nt I| 3ELd AR( K57-104 23, "Sant iot eghngl og I%'f
i ncybat ed at roon1tenperatJre #§r§60 min g?é% é d
| wash&io®d -airylh TRST Ant i t phosplho-Erk iAb (#9106, New :
&Engl angb-Bhol abs)| 4: 500 inj3Q Ig 0of TBS'L{%@&%%&_E@S o
adde¢d and Tncubafed—at 4C-jovermght= -
tadl et Bashed B&% with TERY = B5| decondafi-C8n¢l.- nouse
4g G} POR-aaNnj ugat e (#NA931, | yPhar maci a) 1:354Rnas
:2a]dde tud nPcl:lubat ed gtﬂorg}?m Y -5 |n enCHCH,
128 | 4-BO-Ph 4-HO-Ph Y =35 |n. . |-cu=cuch,
29 |m __|4-Ho-Ph Y=5|H |-cHcH=CH,
30 4-NO,~Ph H. ' H Y=1=5 -CH,CH=CH,
31 | Ph 1u |y =-o‘ H —cyclopropyl
32 .| 4-HO-Ph - 1= Y=0|H | -cm,cH=cH,
33 |®h ' H lY=0|n | -p-toiyl-
34 Ph H - 1Y=0|H ~Ph-p-C1-m-CF;
35 |Ph . H Y=0|H -CH,CHy—morpholin-4-
yl ' '
36 Ph _ H . Y = H -phenethyl
37 2-pyridinyl . 2:—pyri— ) Y = H . | ~ethyl
, | ‘dinyl : '
38 methyl . | methyl Y=01H —e‘thyl
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tenperature for 1 h.and again washed 3x with TBST. For
colorinetricdetection of the kinase reaction, 50 gl of
OPD (o- phenyldlan1ne di hydrochl ori de). chronogen buffer
20 were pipetted into each of the wells and incubated
at 37C for 30 minutes. The6@otour reaction was then
determined in an ELI SA reader at 492 nm The
%&@L@ghﬁﬁiaﬁfﬁ%@e$n¢ﬁatb©ncempdosésreﬁpbheelpVGnslon
t ook pl ace using the same experimental design with 10
5 sem , ggarithm _ca 1 |y graded concentrations from
% G ?ﬁ@e‘F*@S@f\/agDes eYlewidie uhames iserine/

ﬂm@hﬁ’aﬂ@r haa tl}h@s@%p%ﬁ%ég &Peth@V%Enb%n%l%OV&% the
30 i nhi on of Erk phosphorylation wt

J?%%%nvjal\’/ﬁes Sfaﬁﬁsg 1&‘00¢ﬂWF§§é°E§én’p¥HP§/Se assays:
BB OBk Nt s- Raﬁﬂk{iekQErkﬁZB -Be@rpled ¥ redyb o ket | %Ks

LGMFR%%@ ﬂ@ § ]Cldf)l o & %“88 %@% 1’6€F§€136‘d9 IGBLR.

Boih tBe>fudd-leagth 0ha33s >ad@0trBAcat280 fra@mkﬁlt\éo— .
&9@4/a@49@§s%dt§gzwm ]&%asg a!dgﬁlalns - ‘were . |

employed. The klnases;,were. prepared as recombinant

‘fusion proteins with GST.kgletathionZS—traasferase) ot"

HIS Tag in Sf9 cell culture. Depending on the eubstrate'
type, the various klnase reactlons were carrled out’ 1n
sandwich ELISA formates or by means of a 51mple

'substrate adsorption assay' on S6-well. Flashplates

(Perkin Elmer).

The testing onrsebstahces ch the c-Raf-Mek-Erk cascade

" is described in detail‘below Selected test results for'

the c-Raf-Mek-Erk assays are then llsted

Procedure: ceRafeMek—Erk ELISA

Potential . inhibitors were flrstly 1nvest1gated at -a.
concentration of 2 ug/ml n, initial - single-dosé
determinations on 96 -~well mlcrotlter plates (MTPe)
Substances with >70% 1nh1bltlon were employed for dose—'
response studies. '

'Reconstltutlon of the c Raf Mek-Erk cascade *Fwae:'

quantlfled ‘with the aid of a cell-free ELISA.- The. .

following recombinant . prepared klnase protelns were

~ used: 1.) constltutlvely active GST-c- -Raf-DD from sf9 |
cells, 2.) 1nact1ve GST —~Mekl from E. coli ‘and  3.).

inactive HlS Erk2 from E. coll

A typical klnase assay was carrled out in a flnal
volume of 50 pl with in each case 20-150 ng of Raf_-

Mek Erk proteln, 1 mM ATP, 10 mM MgClg, 150 mM NaCl 25

mM beta- glyce:ophosphate, 25 mM Hepes pH 7.5. Before-

‘the kinase reaction, the test substances were .each
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1. Novel pyrido[2, 3-b] pyrazine derivatives of the
general- Formula | 5 R4 ncll N~R2 R3 N N~ 'Rl in which
the substituents R -R4 have the following 10 neaning:

R and R2 may be independently of one another: (i)

hydrogen 15 (ii) hydroxyl- €1i+) hal ogen 20 (iv)
al kyl , where the alkyl radical is saturated -and -may

ronsictbated 01y atvortsh '(e/a)cmnmStmtaJt gthmere kinase

ﬁb&b@éiﬁéﬂ ed %em E‘@ﬁ —gg%ggry%orfgé' éﬁ Lgeev hak‘gﬁg”&e

or nore identical erent
BNagR ragtdiory| | tNﬁ cyéneaery| prafpaeberedyofith test

’mﬁme Nize het ch@rtblak{é/d b alkbnged oabkylsec for 30

| - he eroc NH al kyl -ary
IN#‘Z’W% - hé @ro Rﬂ?m Ky S N@toﬂﬂf‘r‘-dal kpy.op  final
Mrat dayt D&, 1 NHCE ©) -2a>4 kgbs NG Or030nioncdeaal kyl 50°C in a

rl?ej:(e(T[]gcyclyl NHC( O -aryl, NHC(O) - heteroaryl
; Q-[a aryl, NHC(0)- al kyl -heteroaryl,

NiSOZ:fEEI k)immumblsezecyalo@al kyhe = NeiSORibet enncgwte;e were

R 3 - ﬁﬁsgfgog%g% '%‘ﬁig\“b%“gzw%lﬁ n%w X Prb(K'

B het %@@E@w Crop, Eargeabnpksdy) « O- w@w@@ﬂ:wl ‘room

el ﬁ!@w&'fblrk l@ryrlm&eéwetﬁatﬁoa&a{éh?dl 3x with TBST.
et erocyc ,
- Zgltdhg}? rdc gﬁuRyl #%é{%foabﬂw,Eﬁgga%%kﬁlpéq,bs) 1:500

in (A D- &f TE%IXE%lKSR GG@thd@ﬁCb@@l&ﬂcubated at 4°Cc

| %%l‘%ﬁs{féér% yt}&((ﬁ‘? Ey%é bﬁepev)ag.p A 'y rBsT,

oMKy |, a8t2-opsissal kyrth *8s02- ch@m:em@@’yel yl, (#NR931,

R0 VA ) C§0§569terﬁééyl’adgﬂ&? 1ncubated at room

temperature for 1 h and again washed 3x with TBST. For

colorlmetrlc detectlon of the klnase reaction, 50 pl of

OPD {o- phenyldlamlne dlhydrochlorlde) chromogen buffer

.were plpetted into each of the wells and 1ncubated at

37°C for - 30 minutes. The colour 'reactlon ~was then
'.-determlned in an ELISA reader at 492 nm.

The experimental determlnatlon of dose- response plots
took place using the same. experlmental de51gn with 10

semllogarlthmlcally graded concentratlons from. 31. 6 pM-

100 uM._"The ICs0 values were calculated C o inm
‘GraphPadPrism. | | o

The compounds of the . invention show effective

inhibition of Erk phoebhcrylatlon with ICso -~ values

ranging to 400 an(see”exemplary'eﬁbodiments 4 and 12).

o




- NHSCO2- al kyI het er oaryl ,

10 al kyl -aryl, OS02-al kyl -heteroaryl, OP(0)(OH) 2,
C(O-alkyl, C(OQ-aryl, C(O-heteroaryl, CO2H, C02

al kyl, C02-cycl oal kyl, Q02-heterocyclyl, CO02-aryl,

C02- het eroaryl, C02-al kyl -cycl oal kyl, C02-al kyl -

het erocycl yl , C02-al kyl - aryd3 -€02-al kyl - heteroaryl, 15
C( O - NH2, C(O) NH al kyl , C(OyNH-cycl oal kyl ,- C(O NH

het er SEEERYE L YCEORRIE i mepit, O NH Aéker qatly|

C( O NH-al kyl - cygl oal kyl, C( @) NHal k g-hftgro- cycIyI
C(0) NH-al kyl - ar yl C(O)NH-aI kyl - heteroaryl

C(0) N(al kyl) 2, O)N(cycloal kyl) 2, 201@0)N(aryl)2 C
(0) N (heteroaryl) 2, SO al kyl, SO caryh,qS02-al kyl,
S02-aryl, SO02NH2, SO2NH al kyl , S@NH—aryI '
S02NH het eroaryf, SO2NH al kil -aryl, SOBH  S020 al kyl |
SOZO-aryI,'SOZOSaIkyI-aryI,‘alkyl- cgycloal kyl,

het er ocycl yl , r hetergaryl 25 subiébtuents n
‘can have the va ue 1 2 or |3, and “¥he kyl |
cycl oal kyl , hetérocyclyl__a
al kyl - cycloalky? al kyl - het
al kyl - heteroary ‘substituen
be substituted,?30 (vi)- uns
het er oaryl , whqme the hete
“or nore identlii or diffe
NH2, NH al kyl, ~"NH-cycl oal k
NHaryl, NH 351ﬁeteroaryl
NHal kyl - hetergcyclyl, NH-
. NHal kyl -heterodaryl, NH al
- N(al kyl )2, NHC@) - al kyl , N
NHC( O - heterocgel yl , NHC(O § aryl, I\nga,-heteroaryl
NHC( 0) - al kyl -aryl, 65 NHC( )-aIkyI het eroaryl, . -
NHSO02- al kyl , NAS2- cycl oal kyl, NHSCR- heer ocycl yl
NHS02- aryl, NHSG2- heteroaryl, NHS02-alkyl-aryl,

, SH, -S-al kyl., S—aryl
S-heteroaryl, 5 OH, CtFS 0-al kyl, .0- cycloalkyl B
O-aryl, O- '

yl, heterddaryl,

rocycl yls @bkyl aryl and o
s may |n %urn t hensel ves.
bstituted 8#0substituted

ent F, d l,. CF3, CN;
I, NH het &r gcycl vyl
H al kyl - cgchoal kyl
I'kyI ary
b K8y - o

O) cyciaoaIEIQ/I

oaryl raglggb may -have one
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. C(O) NH al kyl - heteroaryl, C(O) N(al kyl) 2,
ON

heteroaryl, O alkyl-cycl oal kyl, 0-al kyl - heterocyclyl,

0-al kyl -aryl, O al kyl-heteroaryl, OC(O0)-alkyl,

OC(O -cycl oal kyl, OC(O) -heterocyclyl, OC(0)-aryl,

OC(0)-heteroaryl, OC(O -al kyl-aryl,; 10

%ﬁ%%/(k%ﬂmteroaryl OSCBH, 0S02- al RYT/ERSIP4 /005388

cycl oal kyl, OS02- heterocycl , OS02-aryl, 0OS02-

het eroaryl, 0S02-al kyl -aryl,~ OSQe- al kyl - heteroaryl,

éﬂgs(m)z C(O -al kyl, C(O) aryl, C(O-heteroaryl ,
C02- al kyl , C02- cycl oal kyl, C02- het er ocyclyl, 15

C02 aryI C02- heteroaryl C02- aIkyI-cycLoaIkyI, . C02-

al kylgbeter 2y 3 =
heter%aréﬁ 0%¥£id$LQC? b?%%wé ?ﬁ dg?%y%t§¥ks of the
SRS Tl KEprmEk ED)I\IH- het er ocycl yl C(O) NHaryl, .

C( O NH het er oaryl, C(O NH al kyl -cycl oal kyl , 20 :

C(O NH al kyl - heterocyclyl, C(O NH al kyl -ar yI ,
(O)N(heteroaryl)z

C(O N(cycl oal kyl'j 2, aryl

SO2NH2, SO2NH- al kyl , NH heteroaryl,

y

'SO2NH-al kyl -aryl, SQOB8H, {IS02Q 25:-lal kyl, S020-aryl,

S020-al kyl -aryl, al kg~ i 4 heterocyclyl,
aryl or heteroaryl - substituents, and the al kyl,

cycl oal kyl , heterocyclyl aryI and het er oar yl
substituents may in turn thensel ves be substituted,
30 (vii) OR5, where R5 can be al kyl, cycl oal kyl,
het erocycl yl, aryl, heteroaryl al k Icycloalkyl : '
Jd}kw}?é%/ fer §&¥cl 9PbSEPRyEQF§| RiarRéu klw’ﬁ%t dihrar ;ﬂollaqwng
midwnialdy! , cycl oal kyl, 35 heterocyclyl, ary

. heteroaryl, alkylcycloalkyl alkylheterocyclyl,

al kyl aryl -~ or al kyl heter oaryl substituents can, for
Rheind Bamgy ive tiurdegesndariistty taf eshe 66nofhvéri ) - SR6,
‘where R6 can be al kyl, cycloal kyl, heterocyclyl,
aryl, heteroaryl, - B -

- {1y 'hydrogen

(ii) hydroxyl

~ (iii) halogen

:(iv)'alkyl where the alkyl radlcal is saturated and

.may consist of 1 to 8 C atoms,

(v)" unsubstltuted or substituted aryl whe:e the aryl“'
 radical amay have _one"or; more identical - or
dlfferent F, Ci, Br, I; CFg; CN, - NHZ,:NH?alkyl, NH- -
cycloalkyl, NH- heterocyclyl,: NH%aryl, _NH—hetero¥
aryl, NH—alkyl—cycloalkyl, NH—alkyl—heterocyélyl,
NH-alkyl-aryl, NH?alkylﬁhéteréaryl, 'NH~alkyl—NH2,
‘NH-alkyl-OH, N(alkyl),, NHC(0)-alkyl, NHC(O)-
cycloalkyl, NHC(O)—hetetocyciyl,_ NHC (0)-aryl,
NHC (0)-heteroaryl, . NHC(Q)-alkyl-aryl,  NHC(O)-
alkyl-heteroaryl, NHSO,-alkyl,. NHSOéjcycloalky1,
NHSO~heterocyclyl, =~ NHSOp-aryl, NHSOz-heteroaryl,

 NHSOz-alkyl-aryl, NHSOz-alkyl-heteroaryl, NO,, SH, .
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al kyl cycl oal kyl, al kyl heterocyclyl, alkylaryl .or

al kyl heteroaryl, and the al kyl, cycloal kyl, 5

het erocycl yl', aryl and heteroaryl, alkyl cycl oal kyl,

al kyl het erocyclyl, alkylaryl or alkylheteroaryl
substituents can, for theire4 part, in turn be
substituted, 10 (|x) NR7R8, where R7 and R8 can,
|ndemHHﬂkyly B#arghphsyﬂyﬂerdﬁrynuhmmenocabkyb alkyl,

cycl oi rocychy eroaryl, ’
alkylcjég %Oafgy yl hetér%@&cFych Vﬁylar 6 HIyls O 1
a'ky'WQﬁQﬁQﬁﬂwﬂr and tﬁeaékkyfcycyoabhykyj 15 O-alkyl-

SiaTReRY SRt s, o

substdtkeht@lcan @OK %hbrﬁh partOCK )ty be oc(o)-
SUbSt¢§¢mdﬁhk§E,Fﬁb@@ﬂ—ﬁ@t@f@c @9§1hechM?L9§§K¥ RI(0) -
y

20 heteroc er clo het er oc o
can(%?ﬁ ?Q%ﬁ%ﬂpart $E?¥brﬂfk S8BBELT t ut ed O“RE) akd 4 -
can hethxmﬂuyﬁulyOGbﬂEﬁChCEKBeélka hydnmge&chbalkyl

SR R g et tene s R o5

hydr cdlefy 1 -z 1ksA ., cy@B@h%kykyl heteroeyglyl , a&@dQ)(OH)z, 7
het er@gg yJal}é&Li(,y | éY@{ﬁ’ékgi' ' C %‘J)‘%*e@%tr%r ?&XC' ydozr—i COp-

aIkyIaryI or “al ero
cycl at i, ﬁ@@e@b%%’%@}ykylar )ﬂozahét%oﬁﬁﬁéh’éar ﬂoz aryl,

-alkyhuxsh@@b&bbxyalkylb@EE£pﬁpr&§clo§dK%iarykmw’alkylf

al kyl.het er oar bstituents ca for eLr part |
ur n S SR e 0% TG 3R be-Or 33 KYe PPNREPREYL .

‘wher € (0)i-9VH, § @ndiiRidllayd, RE200H- cpeloaﬂEpEndmtd)sNH—‘

o IR Do S ) e,

one Jf (WdHE g dertieetlarlkyl, ) NH- alkyl hetero~
cyclyl, C(O)NH—alkyl—aryl, C(O)NH alkyl-
heteroaryl,  C(O}N(alkyl)s,  C(O)N(cycloalkyl)s,
C{O)N(aryl)z, C(O)N(heteroaryl)y, SO-alkyl, SO-
aryl, SOz-alkyl, SOz;-aryi, SOZNHz;. -SO‘ZNH—j-alk'yl,‘_
SOzNﬂnaryl, '_SC&NHehetereary1,':'SC&NH—alkylharyl'
SO3H, S0;0-alkyl, S0,0-aryl, SOzo—alkyl—arYl alkyl,
-cycloalkyl, heterocyclyl, - aryl or heteroaryl-
eubstituents, n can have the value 1, 2 or .3, and ~
the alkyl,  cycloalkyl, heterocyclyl - aryl, o
heterocaryl, alkyl-cycloalkyl, 'alkyl heterocyclyl

~alkyl-aryl and alkyl-heteroaryl substltuents may- -

- in turn themselves be substltuted

(vi)‘unsubstituted or'substitﬁted heteroaryl;‘ﬁhere the
heteroaryi radical may have oﬁe or more identiCai;e
or different F, Cl, Br, I, CE&,eCN;-NHz,‘NH—aikyl,
NH-cyeloalkyl, NH- heterocyclyl NH-aryl, - NH-
heteroaryl, - NH-alkyl- cycloalkyl NH- alkyi—
heterocyelYl{ NH-alkyl- aryl NH- alkyl heteroaryl
NH-alkyl-NH;, NH-alkyl-OH, N(alkyl)s, NHC(O)-alkyl,
NHC(0) ~cycloalkyl,  NHC(O)-heterocyclyl, = NHC(O)-

. aryl, NHC (0) ~heteroaryl, NHC(O)%alle—aryi;’



different F, O, Br, |, CF3, ON, NH2, NHalkyl, NH 5

cycl oal kyl, NH heterocyclyl, NHaryl, NH -heteroaryl,
NH- al kyl - cycl oal kyl, NH al kyl - heterocycl yl,

NH-al kyl -aryl, NH al kyl -heteroaryl, N(al kyI ) 2,

NHC( O - al kyl , NHC(O) - cycloadkyl , NHC(O - heterocycl yI
NHC(O0) -aryl, NHC(O)-heteroaryl, 10 NHC(O -al kyl-aryl,
NHC( QrH@l dy+ a hiey Brigat ytoa NAS02-  ahdyplo,-alkyl, NHSO,—

¥SO2cRUPLopL Y] GBS BEL o e T MBS 00 o,

- al kyl heeeevaayyl , NOZN}ESEDZ Slakkybry5; cycl oalksd,-alkyl—
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i ler@la((y)l (O}gé) NH- het er ocycl o
cyclo
& Oy Ripabl eFBaraA kv by OGO BVRYPE&GE pal (A neserocyelyl,

S‘ het ﬁ%?&%&éﬁ(l ylS Sg'l%thg qaryl argél} g:'}:l%’tejroaryl

heter cy Iy
0- hetéfﬂoar)ﬂCFaG) al@cyﬂllcsybl oapkywcl@aékk&l,- 0 aryl O~

het I kyl - I -
ner eorﬁg?/@wé%%a Y1 - BCU oy e&%bsﬁﬁg{f;ggfy 0-alkyl

O -cycl oa
_ OC(O)h%??ﬂFOCECE% G = het® %]alﬂyf 0) - etezwaryl

OC( 0) o@l&y+ahey ey oatyb) @@Hal%@ @ld‘()d h@%ocyclyl

I TR NG G o

OP(0)QTHP-a T}~ b taptonti ) - 20905.Cl pstetaary] 050,

- Q02- ar@l’O %)’gyjheter oar §ﬁge%§¥ngﬁzc§§S?%F%¥&llyl géoz.-

al kyl b#et 2o aeyks yPSOLoDk ket ey vy | QS @O2-1dlytheteroaryl,
W3- GG N"I'(ﬂldﬁwa’r O)CN'd') ~heteroaryl,

c(O NEGzaJalﬁyll- h(ﬂ@f—ﬁeyékysbry@( Qe+ 2l kyl =& ¥loealkyl, COp-

&(%w@f %hs%cﬁe([zya{% N( ar 2)§EE¥1|5(6¥KI%heter%%2rﬁ])k2d”

SO allkgtercsos}alyl SO )alNbpl , SV AFHHa LISERNH2, C (O)NH~-

S02N 2NH- . tgroaryla . '
S@N&%Méll-af% %@Ngﬁqgé%ﬁﬁ@m Y10 o) NH-aryl,
S020- Gl RyHHSEeTRFEY bal Kyl , h&léh ]yqyl—a:mﬂlq?(lkyl

het er@meﬁmﬁﬁﬁlih@ﬁ@%%cﬁﬁl,(l i) U'@('éﬂ%@ﬂ—taﬂtlﬁﬁ—‘ﬁryl

S“bSté FOREL SHE) LAY o e | C(O)N(alkyl)s,
C(O)N(cycloalkyl)z, - - C(O)N(aryl),,
C(O)N(heteroaryl)s, SO;NHz, SO;NH-alkyl, SO;NH-aryl,
SONH-hetercaryl,  SONH-alkyl-aryl, SOsH,  SO,0-

 alkyl, S0,0-aryl,  S$0,0-alkyl-aryl,  alkyl,
: cycloelkyl, heterocyclyl, ._arYl_ or heteroaryl
substituents, ~and the alkyl cycloalkyl

' heterocyclyl aryl and heteroaryl substltuents may"
in turn themselves be substltuted

(vii) ORS, Whefe' R5  can be.'alkyl,_ cycloalkyl,

_heterocyc_:ljrl, ) s aryl, . " heteroaryl,
alkyleycloalkyl, alkylheterocyclyl, alkylaryl
or alkylheterda’ryl, and the_‘a‘lkyl,r 'cycldalkyl,'
heterocyclyl, aryl, ‘heteroaryl,
-aikiyléycloa’lkyl, alkylheterocyclyl, -;-alkylaryl .
or alkylh_eteroary_l_substituents can, ‘for their-

part, in turn :be substituted,
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the cycl oal kyl. radi cal nmay have one or nore - i.denti cal
or different F, d, Br, |, NH2, NHalkyl, 5

NH-cycl oal kyl , NH heterocyclyl, NHaryl, NH
heteroaryl, NHal kyl -aryl, NH al kyl -heteroaryl,

.N(al kyl )2, NHC(O) -al kyl ,- MC(-O) - cycl oal kyl , NHC(O)
heter ocyclyl, NHC(O) - aryI NHC( O) - het er oaryl
NHG(0) - a‘m@,l awyb;reNH@ED) abky| Heet eabhyy) , NHS0221Gyl,

al kyl, %ﬂkyl NHS02: Pg&er ocycl yI Hgg;@%%ar 1,
aryl , NHSOZ eter . NHSCR- &rkyf -aryl Yor
al kyl - heftlémla?mlo@*yh al R%ylbeéycpeapkyll; alkylaryl

0- heterQ&NCbkalﬁb€é¥bar he%ﬁﬁpaiﬂé,aikghkyb d@&@lkyl
O al kyl - het er oar ;_/LI oCc(O .1 cycl oal kyl,

OC(O) - heter %%%Y%]ry 0OC( O - &FYH, oo het er bgtproaryl r_
(O - Eﬂé@&yfwyﬁloélkﬁl,a|£kalh@tékgé§&lylQsogﬂkylaryl

osz- al k I 0 ¢l oal k het eroc clyl,

02 ary1® PEBIRELEFORFYL, SR CHALS, rt, ) for their
0s02- al Igdrih,etm (0= 18,71} bGQFy(Lﬂj.E{ﬂ“l)lﬂte&,O C(IZH COZ al kyl ;
C02- cycl oal kyI Q02- heterocycl yl, Q02-aryl, _
C02- het er oar C02- al kyl cycl oal kyI C02

Gy - hé%%?lbé/cy@hﬂre - ahrly| R@r ydanfcoiznra\fbmmdently of

het er oargd gh- C(C@ITENHZ’ e ON&LE&I%?@ C(a@)lNi' CY¥SIARK W1,

-C(O) NH het er oc ©)
8((03 NH- 16%‘¥ fﬂe(gfr\w%u ky}ieé?éPéalYl%yl alkylcyclyl

C( O NH ad kyy et @resyeiyl, C(O) NH athlyiéI:y!L

‘ 8((83 N(Ft:ylc:ﬁ&élr}ke%e‘é&a’&%o NC%I? | )gi‘e c&‘éﬂ‘ﬁd&het éJrY&&ﬂﬂl)kéfl “ |

al kyl orheftsgocybkyl t uent s;‘argo (iv) amdubsti ﬁlett@ctaalryl

SUbSt'tLgf¥&fE§éi65i%§yl %@Eﬁfggntgogﬁgf?gcy0| %glaryl_'

- radi cal may have one ‘or

ca fi f

OH, O al¥ylalbvapgrersppyl mMbabdHuengs a#3t, §Pv€ylthelr
al kyl - arpdr®y my&urrsagéslm&;gﬁmmesd (v) unsubstltut ed
or substltut‘eg % ere the ar radi cal ﬁ %: o
one or rbre RdenfPlal ao‘feffeF‘é therq cygloalkydrzor
CN, NH2 heNtbmbdydlyl, where cycloalkyl and heterocyclylb

can, for their part, in turn be sﬁbstituted.

R3 and R4 can, independently of each other, beehydrogen _

‘or NR9R10 with the proviso that, when R3 = NRYR10, R4 =.

H and when R4 = NRY9R10, R3 = H, . A
where R9 can be hydrogen, alkyl, | cycloalkyl,

heterocyclyl, _ 'aryl, heteroaryl, | alkylcycloalkyl
élkylheterocyclyl, 'alkylaryl er alkylheteroaryl 'and—

‘the  alkyl, cycloalkyl, heterocyclyl, aryl vand
heteroaryl," alkylcycloalkyl _ alkylheterocyclyl

alkylarylj or alkylheteroaryl substltuentS' can, for

o their part, in turn be substituted,

35

and RlO_mayHbe:-

-C(Y)NR11R12, where Y is O S and Rll and R12 may
be independently of ‘one another o

(1) - hydrogen, -



.69 '‘NH-cycl oal kyl, NH heterocyclyl, NHaryl, NH

het eroaryl, NHal kyl -cycl oal kyl, NH al kyl - het er o-

~cyclyl, NHalkyl-aryl, NH al kyl-heteroaryl, NH

al kyl -NH2, NHal kyl -OH, N(al kyl)2, NHC(O) -al kyl, 5
NHC( O) - cycl oal kyl , NHC(O)- &t er ocycl yl, NHC(O - aryl,

NHC( O) - het eroaryl, NHC(O) -al kyl -aryl,

NHC( 0) - al kyl - het eroaryl, NHS02-al kyl, NHS02
cycl oal kyl , NHS02- heterocyclyl NHSCO2- aryl , NHS02

PR R RGO wnere e

- 15
_ 20
. 3-0

.35

S—het@r]@t]ycmﬁlcglan‘fyﬂy ISaPi’ét @rsarg¥, "OHe G&Egitical or

- O al kyl srd-ayclmaldy] ,p O hft ecEPCVQﬂW' ’NHQ aNMLalkyl NH-
"0-heteroaryi, Ol kyI cycl oal ky:1

het er o-
cycl yEYCkoa i - ar yi N '@%’F‘R‘;’/‘PCK%%ﬁoaryl H@%ﬂ(yl 15NH-

COH, . it OC(O)NaLgykylcEﬁr@logyﬁtpﬂl Kyl , NH-alkyl-

%((ggh eteroc lyI %‘(i—hyay 'ergii[

--OSO2-1ad adwtyl @SOEHC}(OI eallkyill, N(BS(IZ» hetyeﬂ_oaykh/yl NHC (0) -

- j.'_; aO|SE32/| BéAT er het er 8?{%1%) Qégl al kybﬂ%r )58:( B&Q%ogl?yl

10

%S%g?é‘e‘roaryl

c( O W@)cra‘e‘rlwyl@@zf—l diﬁcépkylalk@2he§9épéa}{kyl NHSO,-

- C02- hﬁtlgfpcyﬁﬂ{ryd)ﬁ R y1,Oeas elh%ft%%)é'ycllyl NHSO,-

C02- al k I-cycl oal kyl , C02- aI ’kyl - het er o-

' 002- AN - ar WSO IRAT et er WA alé(YéTaEE’lNHz NHSO2~
- Y9 m@-]kmetdz@)m Cynbeal leW,, S(ONE, heteyetyalixyl,

& O N rR oty LAY s dsasonito el fICF

. C(O) Nzl Kl ~ ar @FcyC(L@)iﬂlﬂdyé,l, kylGHe¢leeocwerdy], O-aryl,
- C(O) N( het eroar

q(0) Nﬁ%é%i?c?arﬁ 9 Neyal gallylhge 301 AOUNCAT YL 2y -

S02- AISHeT r somﬁléwarylsozm Ay - heteroaryl

ggghbmm)erag%{ o, g@%lrhaplsyba@kyh, & rﬁl@@%@b@lyl@lly
_ , a cyc
,'heter@é ryl C@'(a%etkéer%‘{ﬂ ¥y, d 9539)%/&&@4 ~axyd--

n nayomm/)e-athqufaieteeﬂgaﬁybf 30S03H, = 0SO,-alkyl, 0SO0,~

cycleoalkyl, OSOz_'—heterocyclyl, - 080z-aryl, 0S80;—-
' heteroaryl, 'OSOZ—alkyléaryl, OSOz.—alkyl—héteroaryl;
 OP(0) (OH)z, C(0)-alkyl, C(O)-aryl, C(O)-heteroaryl,
- 'COzH, - COp-alkyl, CO~cycloalkyl, COz-heterocyclyl,
.. COz-aryl, VCOZ—he‘.c‘erbalryl', COz—alkyl—Cycloalkyl, COs—

alkyl~heterocyclyl, CQZ—-alkyl—aryl; COz-alkyl- -

- heteroaryl,  C(O)-NH;,  C(O)NH-alkyl, = C(O)NH-

cycloalky'l (O)NH heterocyclyl C(O)NH-aryl,
C (0) NH- heteroaryl I (O)NH—alkyl—cycloalkyl,
: (O)NH alkyl-heterocyclyl, C(O)NHualkyl—aryl}
C(0)NH-alkyl-heteroaryl, C(0)N(alkyl)s,
C(O)N(cycloalkyl)z,  C(O)N(aryl),,

C(O)N(heteroaryl)s,; SO-alkyl, SO-aryl, SO,-alkyl,
SOp-aryl, SO.NH;, SO;NH-alkyl, SO;NH-aryl, SO,NH-
heteroaryl, SOZNH alkyl-aryl, SOzH, SOgO—alkyl',
S0x0-arvyl, - 8020~ alkyl aryl cycloalkyl,

_heterocyclyl, aryl or heteroaryl substltuents,
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'(iv)‘uhsubstituted or’ substltuted heterocyclyl Where

35

(vi) unsubstituted or substituted heteroaryl, where
the heteroaryl radical nmay have one or nore identical
or different F, d, Br, I, CF3, CN, NH2, NH al kyl, 70
NH- cycl oal kyl , NH heterocyclyl, NHaryl, NH -
het eroaryl, NH al kyl -cyclkogkkyl, NH al kyl -
heterocyclyl NH- al kyl -aryl , NH-aIkyI heteroaryl, -
NH-al kyl - NH2, NH- al kyI OH, N(aI kyI)2 NHC( O - al kyI 5

(mggégkhﬁégéﬁg%$§ﬁd C% EF er8g¥§ éycfwmig%l ar %Léreu
NHC( @eal Icyiclbeﬂenydar yadiNES02 naslykylhaifdi-ISO:ﬁ‘:e or more

cycl gal. ¥Fbam:§82dg%kg g%)ECIFyI ﬁﬁs@ A 3’/I h%[\“'k?ggélkyl,. B

het er oar 2-al aryl
heteNHapyIClON@ZylSH MWEI@Y&MI,, S- hEtaroptyl , NH-

OH,- %’E%rro@r?'lkyc NH, éiﬁkz?a ﬂ O girvhik hﬁ{a@é?oaryl_

aryl ¥ - het er oc .
al kyM(@tyvl) o a Ri&}l(ohe@ék}zsér yNH &(oyyglwlkyl NHC (0) -
OC(Queet)é%@gbwlL, OC(@qcngt)eéegyclyl Nl@@(@ Héﬂeroé%yl

het e}*g& wro%@ﬂac%o @I“E% a%le‘él% ?a@ﬁ NHSOz= |

0S02 ahdtydr, O(I\})HSQéI—py%@a-laWI,, NES0Z - heteroaygtllleB@m—SOz—

?:l( gl a?&yl Ng% %?%)e[r EZtﬁeHrsgér yﬁ%%?ﬁylcoz %02

al kylalkmzh@y@h:@alrw,, COH het ePotleyyd , D2eurybalkyl,
C02- beh%rt@%wyclg% al 5¥£r§10| O@Jﬁélt’erg% | kyl 0= alkyl—‘
het er oc [-aryl’ ©02-al kyl-hét éroa

C(0) #N C( @yﬂhké(#lzwteéee)fmﬂpcycpeé kyRlkglo) NHOC(O
Ezeto;e E:aezy_leaExlkqu l@d\llf@ A Ce(@(@cll\ﬁ h&b(ﬁ((?)a-reyi*yl 25|oc (0) =
a Ccl Oa al eter C .
3O REERFRE v g1 2 ol (ol A 4%y oar vl O (B Sy
0(8; N@ealefzpla)r&l C(O))wg/,cl o@BI@y-I—z)ZQkyl,C(k Olplﬂmf-y:bf):lpalkyl :
e ar
SOQNF_{%E& ﬁéﬁ’éﬂ{{:}@%&? 5“3"%?()/ %ga?a%%'}!'h Ws0,-

eroar

sozoa&ﬂqyyu—arsdzo ar QSOzﬁ@hmzhfb@temaywl, al kyAE (0) (OHJ 2, L

Cyg'?ﬂ%ﬁY'#Kﬂ@%ﬁ&@qu|sz @?dioé&kyfetQkﬂaﬁékerocyclyl -
supstjltuen o
COz~ary CO,- heteroaryl COr-alkyleycloalkyl, COz~ =

alkyl hetero—cyclyl, COg—alkyl—aryl, ‘COZ alkylu;

heteroaryl, C(0) ~NHa, C(O)NH-aryl,  C(O)}NH-..

‘ cylealkyl, - C(O)NH-heterocyclyl, C(O)NH aryl .
'C (O} NH-heteroaryl, . C(O)NH-alkyl—cycloalkyl,

C (O)NH-alkyl-heterocyclyl, ‘C{O)NH~alkyl-aryl,
o C{O)NH- alkyl heteroaryl C(O)N(alkyi)g,.
‘VC(O)N(cycloalkyl)z, N C(0)N(aryl)a, .

‘C(O)N(heteroaryl)z, alkyl or aryl substltuents,

.the heterocyclyl radical may have one or more
rldentlcal or dlfferent OH,. O-alkyl, O- aryl NHgz,
NH—alkyl,_ NH-aryl, alkyl, alkyl aryl or —aryl
substituehts, ' o

(v) uhé@bstitutéd_br substituted aryl, wheré the a#yl a
~ radical may have one or more identical or
different F, Cl, Br, I, CF; CN, NH;, NH-alkyl,
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(vii) -C(O-R17, where R17 may be al kyl, aryl or 35
heteroaryl, and the al kyl and aryl substituents may
in-turn thensel ves be substituted, (viii) or Rl1l and
R12 toget her may be cycl oal kyl or.-heterocyclyl, - 71
may be -C(Y)NR13R14, where &8is NH and R13 and R14:

may be independently of one another 5 (1) hydrogen,

(i) MPRsupsiodLked, or Hﬁbﬁétbubegca kyl, Wﬁeraey!l_he NH-

i 11 P BREEEf e gl R R o We”tﬁi@ A 1-Riacego-

cycl oay&yyl, NI—INHetaékg&yah:y[L NHHatayLI]qleHehen:elamylaryNH~

e Sy N .

H‘él(‘? CN;@@} Yibterd@ﬁcy‘llo N%Sf@@yckwl NHC(O)—

' NHSOZ syl oal kybll r
D2, %l—?‘ HC s OF Yda r PSP -%@]]&91 aryl,

S aryil Céohe‘i‘]e%éjar gt e@firﬁaFB - O Qeyp1kYL, NHSO2-

S al k - cycl oal kyl*, ~ S- het erocy ,

8 Cl)lﬁt?@lckalllkyl) heifmoachélt;ékocpcaw I\llf%clﬁ&efa%;%\r YNIHS|02—'
a cl O a - oar. '
OC(O)X % 0) cy 2k9ﬁ5<¥’%035§603) het 215‘%%% )f“yl".
OC(O)hatglrQar_}gf(D) hd®gr oar3H,, (SS@L]@HIWI S-cycloalkyl,
88(%)2 s¥fL é‘icg%?lgﬁg by o0 h?ﬁéf&é’?{d" OH, OCF3,
C02- C%@glsﬂ/k»yl OC@»z’qif@taéﬂ@dycl y‘D heDQraﬁytlyu)z O-aryl,
het er@%é‘feré@g Bl kyd=£y |Paé3%:\/ioa 2r al k21331 —hetero-
het er oc f (%2 al kyl C02- al I-heteroar I '
c(O) - Xz{qﬂnﬁéi(b(}rar@?@) maé;kéﬂloéi%ﬁroaé@’ém ~alkyl-
het er@[&ycl Yo~ (GO, NBE ar yd)C(@(Ql\Hm,et eraaf)l-cycloalkyl,

SN il Aaaln tetae Sl
C(0) Np@iRyt3 Rky EOr L cylefi‘a(IOAyia)l&yl—@(eO:)eN(carIWl),Z 0503H,

g(a(g) 2?:2@}—%’ @flyl )2, O%} acj:axﬁlcial%l ary E@O%éaééﬁ_yc!cyclyl

het er 9e9x13AY L rar §Dlsoerhﬁ’é?é%ﬁﬂf} OSOz al¥<yl -aryl, 0S0z-
alkyl- heteroaryl OP (0) {OH) 5, C(0)-alkyl, C{0) -

aryl, C(O)—heteroaryl,é' COzH, COz-alkyl, COz—-.
cycloalkyl, = COz-heterocyclyl,  COz-aryl, CO,—
heter_oaryl COa~ alkyl- 'Cycloalkyl COz~alkyl-hetero-

cyclyl COz— alkyl aryl COz alkyl-hetercaryl, C(O)- -

NH;, (O)NH alkyl C(O)NH cycloalkyl C (O)NH-
heterpcyclyl C(O)NH aryl C(0O)NH-heterocaryl, 3
C(_O)NH—allk'yl—cylea_lkyl S VC(O)NH—alkyl—hetero—-' '

cyclyl, C(O)NH-alkyl-aryl, C(O)NH-alkyl-hetero-

‘aryl, C(0)N(alkyl)s, C(0)N(cycloalkyl),,
C(0 )N(aryl)z, ' C(O)-N(-hete'rOaryl)zr SO-alkyl, 50~
'aryl _SOg._alkyl,_._'-' SO;-aryl, SOsNH,, SO.NH-alkyl,
SOgNI-_I afy-l,_ SOzNH:—hete'roaryl," SOZNH—alkyluaryl,'
SOsH, S0,0-alkyl, S$0,0-aryl, SO0,0-alkylaryl, alkyl,
. cycioalkyl, heterocyclYl, '.ai:yl or hetercaryl

substituents, and n may have the value 1, 2 or 3,

'--__‘(”VJ_'_) unsubstituted or subs’tituted‘ heterocaryl, where the

",heteroar_y'l radical may have one or more identical -
or different F, Cl, Br, I, CFs;, CN, NHp, NH-alkyl,



10
10 ahe
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- substituents, 35 (iii) unsubstituted or substltuted
_cycl oal kyl mhere the cycl oal kyl radical nay have one

or nore identical or different F, O, Br, |, NH2,

NH al kyl ,  NH cycl oal kyI NH- het erocyclyl, NHaryl, 72
NH- het eroaryl, NHal kyl - , _NH al kyl - het eroaryl, :
N( al kyl ) 2, NHC( O - al kyI N O -cycl oal kyl, NHC(O) -

Rlﬁlts(& ayj‘éJ Oal&@ cyc oaqié\%iq%—ls%;f ero%gl% 5

heterh@&eyfloalmir O al Ky abkﬁcwb@lq@lky ' NH- alkyl—
0- hetriread 1y 10 a'NX‘I'—ale'le'éQ’fyqar yNH- Qiﬁwyhetawbryl

AR e AN e

OSOZ-I\’&id(Qd - OB agiigal KWHC (O30 ctteocytQyl,  NHC(O) -

~0S02- heter oaryl H, .Q02- al Ioa
002- et ocyclyHC %)Zhgrtﬁma&’ ’heterﬁlgs;)’f5 &Lgh Wl

C( O NHCIRYH 51 (10N eoyae rodl Ky | N@prll—lalh:el.er ocy &IHHO02—

GG Ao B ey W 0 Mo

aryl qamélms (i WﬁSQnsﬁlbgflt@P’éblr or su@gﬁ%uﬁé&ﬂ" |
het e'}%é‘é:ldﬁbylm%f(ﬁ, she @e-bﬁﬂc%)’c'S)L'arﬁ@g QaheﬁEYoB@{rQ

one or. nore_ identical or di fferent. OH

S ubstalxt},ue,nt@#alm)lfmﬁcub@él]tyllﬁdoeﬁlkybshetétedyalyl 0-

N e
25 cm(ﬁlmclmmfer @@/(@ Whemcmmlylml—l- OC(O) -aryl,
het erafohl - n NEA A T Cbe@%Wélk#}E‘:?kgi" OC(O) —alkyl—

het er ocycl yI NH-al Kyl - ar NH- a et eroary
éBHOﬂ %@al‘ﬁy}h’ Nﬁlﬁ%r%nql?ﬁl kyl,
NHC( Qsay-alka @lrieythye 1NIC( @)SOEJe&EyDPVGBM%hé‘ﬂﬂ@rﬁLO 0S0,~

- bzt o Bl VR R roarilel a0 Oz

C(0)-alkyl, C{O) aryl C(O)—heter_oaryl COzH, COy-
alkyl, COz—cycloalkyl COz—hetérdcyclyl CO;-aryi,
-'Cozl—hete'roaryl', COz-alkyl-cycloalkyl, = COz-alkyl-
hetérbcyclyl,_ CO;-alkyl-aryl, CO,- alkyl heteroaryl
C(0)-NH,, C(O)NH-alkyl, C{(O)NH- cycloalkyl C(0) NH-

: .heterocyc_lyl, C(O}NH~aryl, C (O) NH- heteroaryl
' C(0)NH-alkyl-cycloalkyl, C(0)NH-alkyl-hetero-
| cyclyl, C(O)NH~alkyl-aryl, _ C(O)NH-alkyl-

heteroaryl, C(O)N('alkyl)é,: C(O)N{cycloalkyl),,
C(O)N(aryl)z, C(O)N(heteroaryl)s, =~ SO;NHz,  SONH-

alkyl, SONH-aryl, SONH-heteroaryl, SONH-alkyl-
aryl, SO3H - 5020~ alkyl, S020- a'ryl SOZO alkyl aryl,
alkyl, cycloalkyl ' heterocyclyl . aryl or
‘heterda'ryl substituents, ' |

_('v_ii) —‘C(Q)—-'Rl"r‘ where R17 may: be alkyl aryl or
| heteroaryl and the alkyl and aryl substltuents

may 1n turn themselves be substltuted

{viii) or RI11 and--R12 together may be cycldalkyl or

heterocyclyl,



10

15

20

25

30

35 °

0- het@rakk
o O)@@ﬁﬁﬂl@@ﬁ@id&yc@ O -@f ¥y - az% O 'd'te(tcﬁr—@ﬁ:fﬁé!roaryl

S-heterocyclyl, S-aryl, S-heteroaryl, OH OCF3, O-
al kyl, 0-cycl oal kyl, O-heterocyclyl, Oaryl, O-

-heteroaryl, 0-alkyl-cycloal kyl, O al kyl 35

heterocycl yl,- O al kyl -aryl, O0-al kyl -heteroaryl, O-

al kyl -OH, O (CH2)n-0, OC(O7rmalkyl, OC(0)- cycloal kyl,
OC(O -heterocyclyl, OC(O-aryl, OC(O heteroaryl,
0S02- al kyl, 0s02-cycl-oal kyl, OsSQ2- aryI

ﬁggé;rg% roa%@ﬁ @Rg‘?kyvhe%qc%l g4 %‘8 Réézand R14

het ernocy dbgy/ | 3 ndf)i2ratant, 1 CO2F heteraastyiier CO2- al kyl -
cycl oal kyl ; C02-al kyl - heterocyclyl, CO02-alkyl - aryI
C02- al kyl - het eroaryl, C(O-NH2, C(O) NH-al kyl, 5

G 0) Nrrdyegeal kyl ; C( O NH het erocyclyl, C(O NH ar yI

~C(0) NH heteroaryl, C(O NH al kyl -cycl oaI kyI

C(O NH al kyl - het er ocycl vyl NH- al kyl - yI , |
me%\tpwnwm 0yl , SEI:P@}'P}GEM%?I )grlkyl where the

- C(0) N{rygd Oﬁb@)ﬂ:)ﬁz rﬁ( )N@t@é)"ar?é 49 more identical or

g(()g)) a(aﬁ%ero%\»_é) al kiyl O% 802 aI kﬁ“l_ftyl NH- N

heter@}am}ycbal}ﬁﬂBH I\ED—Z(btaéﬁ«yctycB_,@E,O axr}ylaryaQZONH hetero—'
het er al k het e

hetergf;}{ subsiﬁl X ﬁ{’} aé}l%in may ﬁgf/)ééﬁtkﬁe erqa

1, 2Dé)falskyl()va)N@M@bstalthnledbﬁicmjbmqmaédcyl NHC(O)
het ergagytocyhigye, the Nﬁ@@w@fﬁ r%dlmﬁi dyaxle&ae\i%

or nore iden |cal or- different

CNH2, NEEGaafikylao Nﬁs&cpaallfe?#kyp«ﬁ hBHéP@@J&YJﬂ N0,

NH- arlyétef%rym,t er qavy,l , M#,al kyd-anl, s-cycloalkyl,

PR, M0 SRR g er

,.NHC(CD? =dkkel oar pcyclidsdiadl kyl 0- hHSéﬁeaygtlyl - O-aryl,

NFlSO?OI}%,%(??ﬁ/%lC cl oaﬁk P %ﬁéét%%%c?car ]d(-gz;i alryl

hwlcganaﬂw OC (Octelkyyel &qw eycloalkyl,

O802- (%(l)(ylalkoﬁoz Cyc%ggaic)ycloalkyl -080z-aryl, 0S0s—

heteroaryl, ‘C‘_(O} alkyl C(0)-aryl, COH, COz-alkyl,
icoz—cycljoalkyl,- COz-heterocyclyl, COp-aryl, GOy
_-het.,'er:oar.yl, 'Cog—alkYI—cycloalkyl, COz—alkyl—
hete‘rocyclyl{ VCOZ—-alkfylw'aryl,‘ COz-alkyl-heteroaryl,
 C(O)-NHz, ' C(O)NH-alkyl, C(O)NH-cycloalkyl, C(O)NH-

' 'he'terocycl_yl, " C(O)NH-aryl, C{O)NH-heteroaryl,
. C(O)NH-alkyl-cycloalkyl, C{O)NH-alkyl-hetero-
| cyclyl, = C (O)NH-—élkyl—éryl, ¢ (0) NH—alkyléhetero—
arYl : _ C(O)N(alkyl)z, " C(O)N(cycloalkyl)s,

| 'C(O)N(aryl)z, C(O)N(heteroaryl),, SO-alkyl, SO-

aryl SOz alkyl : SOz_aryl SO;NHz, SO3H, alkyl,
cycloalkyl het_er:o'cyclyl, aryl or heteroaryl'

- substituents, o | | S

(iii) unsubstltuted or -substituted cycloalkyl, where
_ thej cycloalkyl radical may have one or _mbre

' 1dent1cal or dlfferent F, Cl, Br, I, NHQ,.NH—alkyl,

- NH-cycloalkyl, . . NH- heteroqyclyi, NH*éryl,
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N{ZPE‘E‘F ¥ ’éﬁ%)g Ha'c%%f%}-cy&ﬁﬁekﬁ 4’%@{%?%”

0S02-aryl ,- OS02- heteroaryl, C(O-al kyl, C(0)-aryl, 30
C(O -heteroaryl, CO2H, C02-al kyl, C02-cycl oal kyl,
C02-heterocyclyl, CO2-aryl, C02-heteroaryl, CO02-

al kyl - cycl oal kyl , C02-al kyl heterocyclyl, C02-al kyl -
aryl, C02-al kyl -heteroarwy ,72C(-0 - NH2, C(O) NH al kyl ,

- (O NH- cycl oal kyl,. C(O) NH het er.ocycl yI C(O NH 35

aryl N}G(}@NfdﬁﬁlpaNMLal%@)-QHyQ kWH-@i)MdyQaJhléyﬂe,roaryl

&0 LN et BaR el ) RES (e 3t e (00 -
( Cyclhlmi(d@cbc)y@l,y]c( 0) NQ#IG/19)2,ax 3,0 N( hléilOe(K)Oa—rhyelt)eZoaryl-,
SQ2- %Jfé’d Ma%%éx aryl HS%O2 lPﬁE%g Nﬁggé yAIf%l NHSO,-

SO2NH- ary

- S020- fﬁmrowb het er@ldr yI apkwlkyleycl oaloﬂﬂydoalkyl

het er@oyod 4 107 et aryl ﬁé‘@éﬁéé S, Ralk 1-'
(vii) or Rl:%c’cafzﬁ<£ §R14 toggt O be c clggl kyl ora Y

het erdcfed yl ENF&%S r6 V\l@é:r IRES- Kl H a§ (0) -

N \Thlﬁ 'fﬁszt&'chhﬁlﬁs@l,(l@cuo;subgt@wwalpl Sgt;qbl)t_\gurgq aldeylo) -
- wher e e
O dentelhl1 Cal roarﬁé’l fégg%enel &5‘3& CYC mﬁmHzosoz -aryl,

NH- al R0z~ hidite ropaiydal k}ﬂOzHNH— fies-exlaylc) vl COMNdsarydalkyl,

het er cI y[C( ) NH-.
N%%@iéﬁydcy 2 CYQJ! |I\m’Jar HSOZ @f)d aNI-Nﬁ%Q:%roaryl

het er

: S aIkyI cyc oalk
-~ het ercgé1 )c,l‘f%/"[a 3ar%r‘FY S het eroarcy( J&ig:tleteroaryl
'0-al kylQ) 10ty Diad, kW1k - hat %I@Qy(sluybls,tl@u@"nyﬂs,,

0- heteroaryl, 0-alkyl-cycloal kyl, O alkyl-aryl,

0- al kyl - het e_r'oaryl , OC(O-alkyl, OC(O)-cycl oal kyI :

o0 umtles toicyett g, c@C( OpbatykptoOd( Qetetecypatyl, 2fhere
O802- @l &Y Ihet L3047 EKF oallal&ilcalosﬁ@yarﬂgveoagge or more

identical or different OH, O-alkyl, O-aryl, NHy,
NH-alkyl, NH-aryl, alkyl or -afyl substituents,

(v) unsubstituted or substltuted aryl, where the aryl,

radical may have one or more. ‘identical or
different F, Cl, Br, I, CFs, CN, N, NH-alkyl, NH-
cycloalkyl, NH heterocyclyl . NH-arvyl, . | NH-
hétero'arjrl', | NH~ alkyl cycloalkyl, NH-alkyl- -
heterocyclyl, NH-—alkyl—aryl} NH-alkyl-heteroaryl,
- NH-alkyl-NH,, NH-alkyl-OH, N(alkyl),, NHC(0)-alkyl,
NHC (0) ~cycloalkyl,  NHC(O)-heterocyclyl, — NHC(O)-
aryl, . NHC(O) —heﬁerroafyl,l NHSO,-alkyl, lNHSOg—*aryl',
NHSO,-heteroaryl, NO,, SH, S-alkyl, S-cycloalkyl,
' S—he‘ter"ocyc]_.y-l', S-aryl; S-heterocaryl, OH, .OCF3, O~
alkyl, O—Cycloalk'yl' O—het'erocyclyl O-aryl, O-
hetej:oaryl - O~ alkyl cycloalkyl : O alkyl—

_heterocyclyl 0- alkyl aryl, O- alkyl heteroaryl o-

alkyl-OH,  O-(CHz)4-0, 0C(0)~alkyl,  OC(O)~

‘cycloalkyl, OC(0)-heterocyclyl, OC(O)-aryl, OC(0)- -
heteroaryl, 0S0;-alkyl, OSOz-‘-cyclc_jélkyI,_ | OSO'z-Faryl, |
- 0S0z-hetercaryl, C(0)-alkyl, C(O)-aryl,  C(O)-
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fheterocycl ere
~ one &* ‘ée(f

heteroaryl, C(O-alkyl, C(O-aryl, C02H C02-alkyl,
C02- cycl oal kyl , CO2-heterocyclyl, CO2-aryl, 002-
het eroaryl, Q02-al kyl -cycl oal kyl, C02-al kyl -

~ heterocyclyl, C02-alkyl-aryl, C02-alkyl-heteroaryl, 30

C(O-NH2, C(O NHal kyl, &(@3NEcycloal kyl, C(O NH

heterocyclyl, C(ONH aryl, 0(0)NH heteroaryl,

chgg ‘I‘k&étaiﬂqdrﬂy,cl cakiyl, C@(ﬁlwlﬁ’l ryﬂc}zhep@walﬁym ylGo,-
r ro- )

c( 0) %&%’%YZ& 'O) g%?:ycf%‘; kﬁ%z Shieg %r&}(?‘@%( aryiy 3l kyl-

C(0) Nyl e dar )QOz—ﬁ@lazllkyieteS@cWMl; S2-allkyll-aryl,

S02- afy, ’al§%NH%fte§Q>§1lf|¥lal kyl 'Cﬁ y% al kyl ¢ gNH7glkyl

eferoaryl ' su étltuent

het ero ary
(i) %ﬁédﬂ%‘thﬁ%lwlrsubﬁ (Q)dtteth st oarddpl, whEr@) NH-
i he Camhom @('O)rmﬁih@eﬂmﬁave e m{_mya_Jc%% aak,

cycl {@)}ﬁp M%T@WWWNH aryl, %@ﬁ%‘té‘rl&yé —aryl,

aryl ,c (el leyirsHe t bt Ky, -heter oaryl cl\iﬁm@wﬁ)z, -

(BTN eroar y1 . * Nrsoo. al kyt (O eaxyy,

" NHSOZ ()3 Gud taptqa INHSQ2- aB9+al MySER- Shearybar 8Q,-GRlky 1,
0- al . cl aal h cyClWwl [,
0- het@deir 20ar fly géflllip{% ar ﬁﬁﬂ gﬁﬁﬁ' / Ebflg}rlo%a% SOzNH-=

oC( O e&a%ﬂarsécm)s cl oékaralm@q H20r8eydl y| ,S020—
(x:(o)heaiéﬂoal(ﬁ.(o)alﬁ .fl.er‘?.@rdﬂoal 2- ahgiérocyc% aryl

- 0Ss02-c¢ 0 - het er oar
- C02- 4 y#] %86%359'?03'11?§ lt‘i‘?ﬁ?ﬁ? h%‘?%ré’cy{‘}ﬁyl have the

C02- araflue 4Q2- Zheimr:b,aryl C(O- NH21 C(O NH al kyI

(O NH cycl oal kyl, 'C(O)NH het erocyclyl, C(O) NH aryl,
- C(O NHheteroaryl, C(O NH-al kyl - aryl, _
o) m%b@)ﬂlm@ ozt y$ubsiClOpdEdl hylt)azoaawkyl wberar yhe

SUbStHétLéerrBaSﬁylzore{diiéal Uﬁ%gb%t&vteut OBrSng%E' tll(l.lte%%lcal
erxent F, Cl1, terrIO,Cyé:Fg, CrNa II\?HZZ, rIGa al{]%/f?_,
NH-cycloalkyl, NH_-—heterocy_clyl NH?aryl,- NH-
heteroaryl, NH—alle—a.ryl, ; 'NH—alkyl—h‘eteroaryl,'
N{alkyl),, NHC(0)-alkyl, NHC(0)-cycloalkyl, NHC(O)-
héterocyclyl ' NHC (0) —aryl, - NHC(O) *heteroaryl;
‘NHSOz- alkyl, NHSOZ-—aryl NHSOZ heteroaryl, NO;, SH,
- S-alkyl, S-aryl, OH, OCF3, 0- ~alkyl, O*cycloalkyl,
O—het_,groqyc;lyl-,i O-aryl, O-heteroaryl, oc (0) -alkyl,
"'"QCV_(O)_—cyc‘J.-'oal_kyl',l OC(O') —hetérocyclyl, OC(0)-aryl,-
. 0C(0)~heteroaryl, 080,-alkyl, 080,-cycloalkyl,
OSOZ-—aryl; OSOz-heteroaryl C(0) .a.lkyl',f 'C(0)-aryl,
C(0)-heteroaryl, CO3H, COz-alkyl, CO,-cycloalkyl,
COp-heterocyclyl, ~ COp-aryl, CO,-heteroaryl, COp-
-alkyl-cyclo‘al.'kyrl, _ C"Ozl—_alkyiheterocyclyl, CO;-alkyl-
aryl,. ,lCOZ—alijl—hete'rb'cfiryl, C (0) -NHz, C(O)NH-alkyl,
C‘(O).'NH_-c_yc'loalkyl, '~ C(O)NH-heterocyclyl, - C(O)NH-
aryl, C(O)NH heteroaryl C(O)NH—élkyl—cycloalkyl,

C(0)NH-alkyl- heterocyclyl, C(O)NH-alkyl-aryl,
A 'C(O)NH ~alkyl- heteroaryl , ' C(0)N{alkyl)a,
' C(0)N(cycloalkyl)s, S C(O)N(aryl).,

- C(O)N(heteroaryl)s, SO,-alkyl, SOs-aryl, SO;NH,, -
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identical or different OH O-alkyl, O-aryl, NH2,

NH al kyl , NHaryl, alkyl or aryl substituents, 25 (iv)
unsubstituted or substituted aryl, wheré the aryl

radi cal may have one or nore |dent|cal or different

F. d, Br, |, CF3, NH2, NH7& kyl, NH cycl oal kyl

NH- het er ocycl yl, NH ar yI "NH-hetero 30 aryl, _
NH- al S@/ANHeyadlkgal kyIS,OzNH—aIrIy)lI - heitC&lNHnyéh:yéh:oaryl S0sH,

NH- al I - 1 - ero )\np aI NH2,
NH- al %lly(lyl%l al kgijﬁ % a(%ék ﬂé% )1 alkyl,
cycl d%\&l’crdﬂalH\SHG( o) ﬁéﬁé‘p@(}’y?dlywr, NHC_X(D) any| , heteroaryl

NHC( Ogugbegp(_r%ﬁg NHSO2- al kyl , NHSO2- aryl , NHSC2 35
het eroaryl, NO2, SH S-al kyl , S—cycl oal kyI,

S—heterocyclyl S-aryl, S—heteroaryl - OH, OCFS

Gl kydx @1@)/0131@@ ki 4 @d?ﬁattﬁfélcyﬁlay/' beQ @Wloalkyl or

O het.er.oar I kyl -cycl oal kyl, - O al kyl -
het erlb W%y e kyl -aryl , 0-al kyI heteroaryl, 76
O al kyl -COH, 0-(CH2)n O, OC(O) alkyl OC(O)

reuraite -SRI B R T Ty ve
0s02- heteroaryl C(O) al kyl , C(O) aryl C(O 5
et er&ﬁ{dﬂstl@%@'d QQ:?r al §1¥]5 99&&&){0' ?ﬂ:%l i @gfe

het er ocycl yl, C02-aryl eteroary
cycl G %A | reddcal kwasfheh@mcmew or Omergl kweratwal or
Q02- &iﬂ@ﬂeﬂ*@iterﬂamdl CEQ), - NH?, c@gp) Nﬁzal Mft-a1kyl, NH-

0) NH- | kyl O),NH- het | O NH
gl(r yl) é%/epslacﬁ'ﬁ) : Cﬁpﬁaﬁyfﬁ @fgﬁoal R’?F?‘etero‘

(0 NHF}@]J Kyl - heNéIFad)k@Ilyla,ry(I(,O) NH abiyklayyFheteroaryl,

(ORI Vi, e o -

SO alhigAetosgcdmll,,  SOPHE] (B)I- aIﬁNQ—rSOZ HHEI(O) SteNEZcaryl,

SOZNWPFQd&)#E;Lk ZNHNEVSM - b\ﬁhk £1 er gasy)-, H,
5020- aI §120 ar : £500: hetgroaryl Jaﬁ(éﬁﬁ NHSO,~

cycl ¢4l rer cI yﬁ rar gralgyipet &r 6§F}Palkyl S~
substhettimnicgrclaﬂd n sayrpaye tEh-&leteroaryl OH, OCFj,-

O-alkyl, O-cycloalkyl, O- heterocyclyl Oéaryl;_
O-—hetero.aryl',, O—alkyl—cycloalkyl, - O-alkyl-aryl,
‘O-alkyl-heteroaryl, OC(0)-alkyl, OC(0Q) —cycloalkyi,
- 0C (0) -heterocyclyl, OC(0)- ~aryl, OC(O).—hete‘roaryl,
. 08S0;-alkyl, ._ 0802 cycloalkyl _IVO_SOZwarYl, ; OSOZ—=
~ heteroaryl, C(0)-alkyl, C(0)-aryl, CO.H, COz-alkyl,
.:COZ cycloalkyl, B COg-hete‘r_oc":Y‘clyl, COzFé'ryl,r COZ%

- heterocaryl, . COz-alkyl-cycloalkyl, - COz-alkyl--

: he’tero_cyc_lyi, COg—_alk'yl—ar'y_'l, ‘COz~alkyl-heterocaryl, _
C (0) ~NHg, 'C(O)NHéalkyl; C_(O}Nchycloalkyl, C(O)NH- .

heté_rocyclyl, C.(O)NH#éryIAL, o C(O)NH:-heteroaryl,
C(0)NH-alkyl-cycloalkyl,  C(O)NH-alkyl-hetero-
cyclyl, C(O)NH-alkyl-aryl, 'C-('O)NH'ealkyl+het'ero—'
aryl, C(0)N(alkyl)z,  C(O)N(cycloalkyl)s,

| C(0)N(aryl)s, C (O}N(heteroaryl)s, ' SO-alkyl, o
~aryl, SOp-alkyl, SO,-aryl, SO;NH,, SOsH, alkyl, -
_cycioalkyl-, hetercocyclyl, aryl or hete'roaryl.- -
substifuents, ' o - | )




value 1, .2 or 3, 20 (v) unsubstituted or substituted
heteroaryl, where the heteroaryl radical -nmay have one
or nore identical or different F, d, Br, |, CF3,
NH2, NH-al kyl, NH-cycl oal kyl, NH heterocyclyl,
NH-aryl, 25 NH heteroaryl, Nt+al kyl-aryl,

NH- al kyl - heteroaryl, N(alkyl)2, NHC(O) -al kyl,

Wanﬂy@é@ﬁ&wéd &H%Qbstmehe&a% L:S(balﬁSFl@(,O)wh%HAQ ‘the

02 al 02- ar
Nl—lsozg%cgfoea%g}é‘falgl réﬂlﬁéa SfRY ?%%ﬂne SOFr Wremde@éﬁ—@al
O al kyt , ctifcfﬁxlema:l kyl,, 80, Okef ermey ity , I@iaéMl:yl NH-

0- het |
oC( ?))(?%et ero m C@H %rocﬁﬂ,w% % Jhetero-

OS02-&F ¥yl |, CSOZﬁtytﬂkKﬂ+nyl os2- amgﬂalkyl heteroaryl

' 0S02- I k)1,
(O - @hgﬁfﬁg@% ,NH@(@ a‘j‘l%)l { %@(@ﬁg YEHGA Yy NHGL0) -

Q02 RRERGHIIL, 02 MIH0) ~thet er S8IGAQ) -GS roaryl,

10

‘15

20
{iv) unsubstltuted or substltuted aryl where the aryl

30

35

al ky | nicyw-ealdoyl,. %@LEyhibslﬁwCyCNMb% 7Le SOz

al kyl al-kyl - het er oar yl )
al kylheic%ﬁﬂ%ycl oal ®§r C(OPNPi-lﬁgﬁer ocycl%ﬂchoalkyl o
(0O mw:oc@(@m heoena@guyl S NEF@h Kyl , 77 0-alkyl-

| agl | t |
- gﬁw %}%ﬁl"" }kgﬁe%:% < 8;%’;@6 ‘&)ojﬁi(l%ﬁcw ) $C(0) -
c(0 N()Lq/l&addmy,l )¢ (@(erm;arqtycz}.ylc( OLNCheteydar YO (2r) -

2 o STk o INE, SOy e

 5020-%iA hesozeaREler 050pH; afRytalkwlcl dé@mycloalkyl

het eramyhlewexoawllyqr he:b@f-@ﬂ yl Solnsd s 1,10 &y -
deri vatives

h | I
o olked R s R My e o G (0 N~
. wher éiettdrgalltsl ar e dbttcaumata@my ne:lmr)am—b&mm&fyl

th th [ d
X enketaﬂg\{lzatlondaszf 15 tlhgo;gl IogNglgﬁ%g( anlq_’a.CI yl

 |nor @qﬁﬂdqﬁﬁganﬁé yl or aryl substltuents,.

‘(iii) unsubstltuted or substltuted heterocyclyl where

7 the heterocyclyl radical may have one or more
, 1dent1cal or dlfferent OH, 0O-alkyl, O-aryl, NH,,
I\I.I-I—al}q;l,.NH—aJ:yJ.,_r alkyl or'aryl substituents,

’radlcal may have_ one or - more ‘identical or"
‘different 'F, Cl, Br, I, CFs, NH;, NH-alkyl, NH-
rcycloalkyl, NHfhéterocyclyl, NH—érYl,"NH—hetero~
arYl" NH~ alkyl cycloalkyl,'hNH4alkyl—heterocyclyl,
NH-alkyl- aryl, . NH-alkyl-heteroaryl, NH-alkyl-NH,,
- NH-alkyl-OH, N(alkyl)s, NHC(O)-alkyl,  NHC(O)-
cycloalkyl, -NHC(O)mheterocyélyl; © NHC(0)-aryl,
 NHC(0) ~heteroaryl, NHSO;-alkyl, NHSO;-aryl, NHSO,-
heterOgryl, NO,, ~ SH, | S—alkyl,' S—cycloalkyl,
'theterocyclyl, ,Sfaryl; S—heteroaryl, .OH, OCF3,
Q—alkyl,~_'Ofcycloalkyl,' O-heterocyclyl, O-aryl,
.O-heteroaryl, = - Q4alkyl—cycldalkyl, | O-alkyl- .
heterocyclyl, O—élkyl—arYl, - O-alkyl-heterocaryl,
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bases, and the sol vates, hydrates and pol ynor phous
fornms thereof, where the conpounds of the general
Formula | and 20 the salts, derivatives or anal ogues
thereof, the solvates, hydrates and pol ynor phous
forms thereof nay be preserd 4in the formof their
racemates, in the formof the pure enantionmers and/or .
di ast@rzbiersoy i n g-heeHopropf Mot wesaoiyl hese 0230) ~

s iR b ol S8 S P AT L SHE O o B
generlaq%temmla OSgrcail#iyhg A0LClogiahob l kytlar a@$©;—|a2t@d

in th@éo - yl-r al be yl hyI ,
n- propyl;, %éé}gﬁq{ﬁ n- b%tjy s;@)ﬁﬁutylr&td}era{ o=

n- penli‘%em%?éylperﬁ@zﬁr nega ey rﬁl%e%yploalhyiw COz— -

(- CH2CHE CH=CH- r opyny
(- CHEXSERp L Ekc §82 Ylﬂlﬁ“e@mww%y‘g Oz FetBmpry L,
pent yoyi-alheemdterdaopiny |, hepvenw,, heptymylnd-alkyl,

n- OCtHéter@&?&i§Dy|(ﬁ§£§¥&lb(Q%%%?@ter%%%@@ﬂy|Coﬁ alkyl-.

.82: |evat )\"3/‘1\?}?| é;}(}é é{i}g{féﬁ%r Zly(JE cg%}ﬁl}? 1?4]'9% %]Irﬁ'rehg {{O) NH=
- Cai maylchdd @C@)tlﬁf-rfz@dezrcmnyﬂat T80 )tie- dHsktyar-acpaclod 1 ky 1,
-‘rad'qg() Ika$f ﬂé%@f%f&éﬁ tetr%?&ﬁﬁgﬂXJfﬂpi#aryl

eridi ny |pera2|ny

pyrrol [
~nor pHo )rN/ﬂY W@V%?Qrfﬁlb] pyrazi ne der$ (@il vakkpt) 2,

t he gg(@)rpatcygp@m 1y,,according to Caim 1C(O)N(aryl)2,
char i i n th the hetl%garyl radi cal may be
pyrro {ff élb?gl?ro?ﬁ’ SO R lryi S o?ék’ékylso?"alkyl '
| soxaE-plrylpyr &ENM,, :Snzdlalzallydy,l p}BDleIHn%i:%rl SO;NH-
pyri ni ri i ny al azi ny
Ayl Pyt 0280 BaRyy s, L BRIEAT Mo 0-

i ndol in ndoI|Z|ny
i soqth@ﬁﬂif?@drquuﬁﬂ(kyéln A GLlapil nakzol hﬁybrocyclyl “aryl

- car baggl we,te%%em nxhbs@tﬂ%neh%az'g& RChly 31 2]?{£ve ‘the

Pyri do[ 2, 3-b] pyrazi ne derivative$ of the gen
For mul li‘e’ajc'c dPhgto Cainms 1 to 4 especi‘al ly one

~of the foll owi ng conpounds:

- Av) .unsubst;tuted or substituted heteroéryl,'where the

heteroaryl'radicalrmay have one or more identical
or different F, Cl, Br, I, CFs, NHz, NH-alkyl,
-NH—cycloalkyl;- - NH-heterocyclyl, 'j _ .NH—aryl,
NH- heteroaryl NH-alkyl- aryl NH- -alkyl- hetefdéryl
. N{alkyl)a; NHC(O)—alkyl NHC (0) - cycloalkyl, NHC (0) -
heterocyclyl - NHC(O)-aryl, NHC (O) ~hetercaryl,
NHSOz-alkyl, NHSOz~aryl, NHSO;-heteroaryl, NO;, SH, -
JSQalkyl,_Sfaryl, OH, OCF3, O-alkyl, 0-¢ycloalkyl, |
.O—hgtefOCyCly1, o- aryi' 0- -heteroaryl, 0C(0)-alkyl,
'0C(0) —cycloalkyl, OC(O) heterocyclyl ' OC(O)—aryl
- 0C(0) ~heteroaryl, 0S0,-alkyl, _"0802 cydioalkyl,
080,-aryl, 0S0;-heteroaryl, C(0)-alkyl, C(0)-aryl,
C(0)~heteroaryl, COzH, COp-alkyl, COr-cycloalkyl,
COz-heterocyeclyl, COz- —aryl, COa- heteroaryl, -COQ¥
alkyl- CyCloalkyl CO2— alkyl heterocyclyl CO2—-.
alkyl aryl, COz alkyl heteroaryl C(O) NHZ, C(O)NH—
alkyl, - C(O}NH-cycloalkyl, C(O)NH heterocyclyl
- C{O)NH-aryl, . C({O)NH- heteroaryl C(O)NH~-alkyl-



< R R R el

3- phenyl pyri do[ 2, 3-b] pyrazi n-6-yl )t hi ourea

-allyl-3-

-al | I 3- ES naphthalen-Z-yIpyrido[2,3-b]pyrazin-6 20
I)th our ea

-al |yl - 3-[ 3- (4- met hoxyphenyl ) pyri do[ 2, 3- b]pyra2|n 6-

[ ]t hiourea : 77

-allyl-3-[3-(4- hydroxyphenyl)pyrldo[Z 3- b] pyrazi n- 6-

| ] t hiworreal kydr ochtoo) #8-35ky1~ heterocyclyl C(0Q)NH-
|_)(i2h| ALY A1) e o ot phepy| ByLidol 2, 3 b]@?’o AFL 081,

- ( 2-GrE Y e ¢ Wb LBy I 3, napht hal en- 2- yl pyrl do{@)8(aryl) s,
b
| ] pg?%&%ﬁ%%%%fzﬁyn ARt 2 W pyr B2 TRBIN ) - 05 2

GepiHaia vl ot hi Seteraryl,  SO.NH- heteroaryl SO3H,

| _1 (3-swphthadyan- 2- wopyr b doh 2, 3- S RyNAAldr S, 3- iy,

nitro he )t hi ourea

| 1 [ 3- 'pheﬁgﬂt)eagﬂqwdpdls bpBYrazi P 6- yieeezopayl

10
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20
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n|troph&mﬂﬁdéhruuea 35 .
1-tert-butyl-3-(3- phenylpyrldo[Z 3-b] pyrazi n-6- -

~yl)thiourea 1-cycl opropyl - (3-.phenyl pyrido [2,

-3- b] p:}ﬂ@zpﬁny@ao;llo)gh]madﬂryeatd)lerable salts, derivatives

| m:"t hyor 3ar(:§Icp<_!ﬂ@é]§/| B¥r LAl %o%pBLRW Azl G Lt oW 8218
"1 beﬁ%yl-swbgrﬁhenyﬁpyr|d@?its b] pyreazi nobtginableur edy

1- (hdudmoropheit) ¥ _(%h@henﬂé@?{&' dodrporidd  with

hi our ea

6- t :
: Eygsﬁf&@a}{% E3pHHRATSYS | 86125399 pyratFal bzation of

yI)thlhmraa::Ldlc compounds with inorganic and organic

1-i Sqpy Oéagll 'ancg QQGQXEQX‘&eg?[ %yéralz%y %%Idn polymorphous

yI)thlo

- 1- fLHﬁﬂFM?)Mhﬁx¢@ﬁr3 (3- phenylpyrldo[Z 3-b] pyrazi n- 6-
.yI)thlourea 10

| - met hyl 3- (4-ni trophenyl rido[2,3-b razi n-6-
yl]t ml‘éﬁ%a he( compoun%s c);f ) gge ge[neral ]Epgrmula I and

- 1-[ 3-tHfe hydn exy phriwd vapa o[ 8r3 aﬂrf&ifo%ﬁié}, 6ehbleds, the
‘ nethylthl urea

olva hydrates and polymorphous forms thereof

may be present in the form of thelr racemates, in
the form of the pure enantiomers and/or
-dlastereomers or in the form of mlxtures of these
"'enantlomers and/or. dlastereomers or in "the form of
I"_the tautomers

2. _Pyr1do[2 3~ b]pyrazrne derlvatlves of the general'
Formula I accordlng to Clalm 1, characterlzed in that

" the alkyl. ‘radical may" be_‘methyl,‘ _ethyl, n-propyl, 2-

propyl, n-butyl, sec-butyl, tert-—butyl, n-pentyl, iso-

' pentyl, neo-pentyl, 'n-he'xyl, 2-hexyl, = n-octyl,

ethylenyl | (:viny-'l)} . e‘thynyl, propenyl' {~CH,CH=CHjy;

' -CH=CH-CHs, ~—C(=CH,)-CH;)}, propynyl (-CHy—C=CH, -C=C-

35

CHaz), but_ehyl, boty_nyl, - pentenyl, pehtynyl,_ hexenyl,

hexynyl, heptenyl, heptynyl, octenyl and octynyl.

3,.' Pyr1do[2 3- b]pyra21ne derlvatlves of the general
Formula ‘I accordlng to Cla:Lm 1, characterized in that
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I-aIIyI 3-[3-(4- nltrophenyl)pyrldo[Z 3- b]pyra2|n 6 yI]

- 15 thiourea ethyl

4-[6-(3-allyl thiourea)pyrido[2,3-b]pyrazin-3- yI]
benzoat e

| -allyl-3-[3-(3-hydroxypherid )pyri do[ 2, 3- b]pyra2|n 6"

yl ]t hi ourea 20

tmal | Wetsr@@yl@éwio[ 1r8}diakol aGyy| pyei da{eagraﬂkﬂd&mamyl,

[3 (4 hy%?f? ‘eny! ). yP?’ﬁof%lngfpyram n- é’%ﬂﬁr]f?llnyl o
RS- Um

@zpho lnyl
1- aIIyI [ 3- (4 hydroxyphenyl ) pyri do[ 2, 3- b]pyra2|n 6-

455 E]thlrf@ﬁ XY PIENAI BT déi[e’crla’ﬁlﬂlﬁgﬁsazpﬁ 6tly¢]g§neral

MpﬂmﬁﬁmyI)EWOMﬁdﬂm to Claim haracterized. in that.

1%1 g;ﬂr%t!zele %t%lf] ﬁ?%%?gyrgégx%gh I?Lyrl dou%ry?i_ thlenyl
thifeg gyl s (d=hydt pky pheoybipyyldob&razb]l@w azmnﬁ-cﬁrz}bh]yl

E% )ﬁ?ﬁfgl[ )2t mﬁ% ngLr ox;?(p]HenyI PRV 0] pyrpafﬂﬁaﬁlélyl |

1n olyi, - 1indazolyl, - . indolizinyl,

QHﬁﬂdD&njﬁ 31%6qﬁhhb@@ﬂ§@¥')§U§ﬁ£§&fi§yplp%h%ﬂé}dilﬂyi

- : a/f‘l%i?a %ﬁgﬂggﬁh@%@%nﬁwt&@[@@ﬂpﬁ%ﬂwlﬂdﬂ Yure

15 
A B T B PR
25

© 30

35

the foll
e(4Ochloggrlon% Ctorn'i1 uororret hyl phenyl ) - 3- (3- phenyl pyri do

- [2,3-b] pyrazin-6-yl)urea .
1&@@1@%4@&9&;&}@6&[? A 35 RRE YL 98] P ourea

mﬂgﬁé’ﬁr # ﬁ63 yl%@’%@rﬁn ;?yryjdﬁ[rzl@f_l%y?r’éﬂwl@%f}ﬁ'ea

y11)¢23,13>uhepyr| di n-2-yl pyrido[ 2, 3-b] pyrazin-6-yl)-3-

hg.ouwsdi canent, contai ni ng at |east one compound of
I-allyl-3- [3-(4- hydroxyphenyl)pyrldo[Z 3- b]pyra21n—6—
yl]thlourea hydrochloride

1-(2- methylallyl) -3~ (3—phenylpyr1do[2 3- b]pyra21n«6—'

vl) thiourea

1-(2- methylallyl) -3-(3- naphthalen 2~ ylpyrldo[Z 3—
b]pyra21n 6~ yl)thlourea'

1-[3- (4-methoxyphenyl) pyrido[2, 3- b]pyra21n 6- yl) -3-(2-

methylallyl)thlourea
1-(3- naphthalen -2- ylpyr1do[2 3- b}pyra21n 6~ yl) 3 (4~

nltrophenyl)thlourea _ :
1-[3- (4—methoxyphenyl)pyrldo[2 3- b]pyra21n#6—yl] 3—(4—"
' nltrophenyl)thlourea'

1-tert- ~butyl-3- (3 phenylpyr1do{2 3- b]pyra21n 6— h
yl)thiourea

1- cyclopropyl 3- (3~phenylpyr1do[2 3 b]pyra21n~6—v

- fyl}thlourea

1- methyl—3—(3fphenylpyrido[2,3rb]pyrazin—6—yl)thiourea

' )1” ?l l rldJ[?2 (jl bmyplyroaxglelheen%lerl raltgj_o eZS 309] pells.gmg%n%ra.l;
P EI'GE‘WWI@U[@ B@bq?beyirmalh Boyh) - aspebalayllyr a8
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C1-[3- (4~ hydroxyphenyl)pyrldo[2 3- b]pyra21n 6- yl] 3—
f.(propenyl)thlourea ,

_ l-allyl- -3-[2,3- bls(4 hydroxyphenyl)pyrldo[2 3-

30

the general Fornula | according to Clains.1 to 5. 7.
Medi canent according to Claim6, where the conpound
i's present in the conposition in conbination 15. with
at | east one further pharmaceutical active ingredient
and/ or pharmaceutical carriess—and/or diluents or.

ot her excipients. 8. Process for producing a

mmﬂ‘mearf Z@%@?ﬂﬁk%ﬁﬂld@pz Cé%%@ré‘@ﬂnjéi -yl)thiourea
o S AR ML (s Sy TRRE g 2 3 gragin-6-

Tiﬂthﬂ@uteaccordlng to any of lains 1 to 5 are
r hat r jcal. preparatjons_or converted
?n?% ey ST AR B PR AR SR lrcti ona

b %@%@utlcal'carriers and/ or diluents or other

:Méép@cs 5y BUBSLAN0RSny Hy COAPPUNG.BESOrAiNg 40 one of

alns use.'ds ‘a pharmc Ical agent. 30
Qkﬁ?%ﬁathe pyrido[ 2, 3-b] pyrazi ne derivatives of"

| 1*&@&%@13@&@&%4(%@@%%@[‘2’ Iy QR 41 -0

S. therapeutic-active ingredients for produci ng

'.éégdlcéﬂ%ﬁ?% for the treatment of di sorders which

Y-owelily BS3 [ D 4virsii ragettety Cab ¥l @6 [ 3] Y18 pyrazin-6-
#f 4on processes. 11. Use according to Caim1l0
treatnment. of disorders based on

| I'Jpai%i%dﬂmomhermldmyr@m {2n3- Bdyraui-Gsyl] -3-

m@gﬁ Surddsoriasis, arteriosclerosis and cirrhosis
t v 12. Use according to Caim10 for the

ae]a]tﬁeré b= ¢ (& THeh TRhaRY P Bekig i oideolesrag i -6-y1] -
uhmduxnﬂar of the breast_ prostate, lung, skin and

U 3 RS SRR AR Pt P ag 1

hegidqdata 10 signal transduction processes and of

f
.y%i?fjfnal i gnant or W%@%ﬁf& hzd%a;bs]lp erat| i I s

NAPWRRA try.

-1-allyl-3-(3-benzoll, 3]d10xol 5 ylpyrldo[Z 3-b]pyra21n~

6-yl)thiourea

_'.1 [3-(4- hydroxyphenyl)pyrldo[Z 3- b]pyra21n 6-yl]-3-
- PIOP~2 ynylthiourea ' : ‘

1- allyl -3-[3-(4- hydroxyphenyl)pyrldo[z 3- b]pyra21n 6— o
yl}thlourea ‘ S

blpyrazin-6-yl]thiourea

" 1-[2,3-bis (4- hydroxyphenyl)pyrldo[Z 3~ b]pyra21n~ ~yl}—
- 3= (propenyl)thlourea ’ ' '
1- allyl 3~-[2- (4 hydroxyphenyl)pyrldo[Z 3 b]pyra21n [
- yllthiourea : ‘ :
- 1-allyl-3-[3-(4- nltrophenyl)pyrldo[Z 3 b]pyra21n 7-

.35 yllthiourea

1-cyclopropyl- 3'(3 phenYlpyr1do[2'3 -blpyrazin- 6- yl)Uréa

- 1ltallyl-3- [3—(4 hydroxyphenyl)pyr1do[2 3- b]pyra21n 6—
" 'yllurea :

1-(3~ phenylpyrldo[Z 3 b]pyra21n 6- yl) 3—p—tolylurea
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14. Use according to Caim10 for the nodul ati on of 15
m sdirected cel lular signal transduction processes, in
particular for influencing the function of active and
i nactive tyrosine and serine/threonine kinases, such
as c-Raf, B-Raf, Mk, MAPKgys PDG-FRoeta, Flt-3, |GF1R
PKB/ Aktl, c-Kit, c-Abl, FGFR1 and KDR:

1~ (4-chloro-3-trifluoromethylphenyl)-3- (3-phenylpyrido-

[2,3—b}pyrazln—6—yl)urea

1- (2-morpholin-4-ylethyl) -3- (3-phenylpyrido[2, 3-
blpyrazin-6-yl)urea . o

1- phenethyl 3-(3- phenylpyr1do[2 3- ]pyra21n 6- yl)urea
1-(2,3-dipyridin-2-ylpyrido[2, 3- b]pyraZLn—G yl) ~3-

-ethylurea :
1- (2 3~ dlmethylpyrldo[z 3- b]pyra21n 6~ yl) 3—ethylurea'

6. Medicament, contalnlng at least one compound of

the general Formula I accordlng to Claims 1 to 5.

7. Medicament according to Claim 6, where the

compound is present in the composition in combination

with at least one further pharmaceutical active

ingredient ~and/or pharmaceutlcal carriers and/or

_ dlluents or other exc1p1ents.

8. Process for .producing' a medicament acco;ding to
20
' - pyrido[2,3-blpyrazine deriVativeS - of ..the general

Claim 6 and 7, characterized -inf-that one or more-

Formula I according to. ‘any of Claims 1 to 5 are

processed to pharmaceutlcal, preparatlons or converted_,

'jlnto a therapeutlcally usable form Wlth conventlonal

rpharmaceutlcal carrlers and/or dlluents or other‘:

aux1llary substances.

9. Compound accordlng to. one of Claims - 1 to 5 foral :

.~ use as a pharmaceutlcal agent
30

10. Use of the pyrldo[Z 3 b]pyra21ne derlvatlves .of'

' the general Formula I accordlng to- any of Clalms 1 to 5

as therapeutlc actlve 1ngredlents .- for produ01ngf

medlcaments for the. treatment of dlsorders whlch result

from mlsdlrected cellular 51gnal ) transductlon-

processes -

:11. Use accordlng' to Claim 10 for the treatment of

disorders based on pathologlcal cell prollferatlons*
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such as restenosis, psoriasis, arteriosclerosis and

cirrhosis of the liver.

12. Use according to Claim 10 for the treatment_ of -

malignant or benign .oncoses, in particular of thé

breast, prostate, lung, skin and,0varies.

:13.‘ Use accordlng to Clalms 10 to 12 for the treatment
';fof disorders which result from. mlsdlrected, cellular  ‘

10 '51gnal transductlon processes, and of disorders based

on pathologlcal cell prollferatlons and malignant or

benlgn oncoses 1n humans in mammals and in poultry.

14. Use accordlng to Claim 10 for the nwdulatlon of

misdirected cellular signal transduction processes,rln

~particular for influencing the functlon of active and

inactive tyrosine and serine/threonine kinases, such as

c-Raf, B-Raf, Mek, MAPKs, PDGFRbeta, Flt-3, IGFIR,
PKB/Rktl, c-Kit, c-Abl, FGFR1 and KDR. '




