; 23456789: ; e3ecLLMRSp$c6ZcTcf. WO 03/053973 PCT/ AT02/ 00361 The invention
relates to pyrazolyl-substituted triazol oqui noxal i nes, thﬂ' I

tetrazol oqui noxalines as well as their pharnaceutically c wmmmmwmt S,
their production as well as their use as pharnaceutical agentgfar treating
di seases in the kidney area (as K+-saving diuretic agents, for acute renal
failuréaVOrey0589@s8iitis, for hepatorenal syndr d&EF/AT02/0086kati ng the heart
(preferably in the case of cardiac irregularities, ischema, nyocardial

i nf ar ctHygazabyl- He@atgelpgunoxigiegent ral nervous system (for denenti a,

Al zhei ner's i;eése, é xiéty disofd rs, epilepsy, Parkinson' s_disease,

st r oke, deprTg’Qél?Vﬁﬂt,lOlb %?Séow&aﬁwlawgﬁtltawg t%ﬁ&ﬂ 0exalBRgithsoHEIos08hd f or
treati the lungs. (for ther f respirator i.seases, . for, exanpl e
st i g alt e & whLE PEY prer e B RPmba SBRE R bR uGURTE Vet o
lung tr Lo . At on | I i cal
| ung, L QRRALAR o dAHEA e LRG0 AT BE R ARG 2!
i nf | anMBi O SoenBStdr ABUORNRI IR oP nephBifis, TBOMhIAENIPSHIOIRY; fbi frdatink M Whi ch
a contraceptive action is derived, as well as diagnostic agents. Tt is
known tieait (freferavlicinebsiade obetediasinrgulattics, solthuiatmyochidad ifarction oitdriginas i n
mammal s, includi ng humans, and said nodul ator is bonded extrenely tightly

t 0 t he renerigy thatarebndrvpus lypstéro (for déméntis, Mlzheiared s tisegphompleay disordddenosi ne
itself has an effect on the nervous system the cardiovascular system the
i mune epilepsgnfarkingory pdistasasBpke, domessinapiriate mathdeavabandg cmategs sprdiionshese
actions ar.e .in_.geperal suppr.essive nature,.i.e., the actions, are
Sedat | B0 1ot e gres Uor BuraPRGT FoRFRiop (RFHRSRty" GRHIG ARG YOS S R s
as well_as the | ' To.dat our,..di fferen depasi ng r.eceptors have
been i dén “.Visf‘eal’l% E%%’Xlzéﬁ r\%?? té%faﬁgmagoer;é)}l’ug% {égﬂgsl}%ng's gl a\‘/dl%gloéloﬁlﬁ |11I1\I,’$6 T protein
G and b&ﬁfpri%&%ﬂaﬂﬂfc%uﬁhl a@%@foﬁ%ﬁtiﬁ@ﬁyﬁens—[&ﬁ aﬁ@r@fcrsﬁin NSaYRYSrRYSHEM

exhi bits especially high densities of "adenosi ne receptors, but In

parti cuhfimAitoranss iAmBimeaantlaits, far @diannsheim ndtitiBs frogd Which & Sbltrdckpes.
Because of their varied inportance in nedical physiology as well as

phar macastiogis, deddeh os vk a5 diegpistic agearse i N nmany cases subj ects of detail ed,
scientific survey articles (see, e.g., K N Klotz, Naunyn Schnzi edebei gs

2lala als

Arch. Pharnmacol ., 362, 2 382-91 (2000); P. G Baraldi et al., Md. Res.
Rev., 20, 103-28 (2000); C. E Mil ! er, Fgr nZaco, 56, 77-80 (200l), etc.).
Wi | e receptor subtypes A~ and A2A Yyhly affine and are stimnmulated by

adenosi ne aly ' . C At r.at i ] S and_A3 exhibit
ow (i cr oml iy bl ARGITRIEBYa RRAGRN 81 nlttie, BRI O AAERAE 2t ons
of st aggemals AGhYabhPRiPhobNESELsHBRERIQEImBIY tiRAY RAGL @ﬂer%ﬂﬁeﬂ?xﬁ:‘e ¥ the
concentrations were advanced, whereby Ai-recéptors provid€ the basal

act i vatfoe of fis plysd @lphgsphales.0addmeihe @ICIRREA QRS thaMavARsYRERPHOT S
primarily exeut their action for exceptional cases with greatly increased
adenosi medicscdan systeinoths immane systenp the respiraiasy hystencarst the ketaboliswy,octerdiyal
infarction. Adenosjne Ai-receptors are thus al nost constantly activated
accor di hesetastions;ase wosaeraknfacuppragsivenagyel iex dreractionsaig sedpiiye, Brsodilgtive,

nmoni toring. that can be el mnated, by antaggnists, this is, e.g., the

phar mc%?‘g&egﬁﬁﬂgrﬁg??%ﬁn‘i%‘bgtﬁﬁ? Q/‘B%FWGS&% aﬁlgﬁj’@P $¥ng action of caffeine.
Adenosi ne A~ i r r renel. vant Qu S

phar macol ogi %O:?att%ggl chff?rﬁxg rag(e];fog% gécgﬁt%ﬁsg{r%e rgeéeé1 pléé{eé ?&egﬁla\%\?&ma tﬁ?‘l%de&lgf?e of
psychi atychasd G Bl Pa,téilh@. QBB hORarf QTA JRTENL Fod AN Ghrfe 1 OPa) BB RS
antidepressants; - I'n the cardiovascular and urological areas as

ant i hy pgiieanehitsts agRofaly BipH defNitied/of ¥ddndbihe rea@fbissbutin faticllneat Agd apy. of
acute renal failure, in which adenosine Ai-blocking elimnates the
secondareyeptas excdneid inaimaon al rissue gypes. NBeceasofitledr Waried dnperpmbky in iediegl t he

i ndependent diuretic effect, especially the pronoting of the _

pot assi Pliisioingyag Wel @p Pharmesadogys adanpsingiteagpiorns stesinmany tasgs dily ¢adhel detailed,

i nportancge,..since water retent]j esults i fuut her increased stress on
the ci r AL Syrvey atigles <596,|erg-3¢1§‘?|1{1ﬁ6 ,msaf@%é@%g&ﬁg%? Jdwreecole 362,
counteract a bronchoconstriction that is nediated via activation of

Ai -receptors by relaxation of the snboth tracheal nuscles; there are
therefore potential anti-asthmatic agents. Since these active i f S
pronote the ejection of chloride ions fromthe epithelial cwﬂ\ﬂ&m\%@mﬂ@m
noreover, a positive action on the clinical picture of the IS
i s discussed. W a remarkabl e manner, the activation of the Aa¥%®Ceptors
in the brain as well as in the retina of the eye has an antagonistic effect
on the Ai-receptors. AZA-antagonists, which are brought into connection

wi th the nodul ating action of the adenosine on the rel ease of various

R 1 e o T o . o, e



t,.~r~"'"~4 . r~~m ,~1|l~~ra .hd ,:N,N-r tfic~ ~RZR1,
-(2-Furanyl)-7-(2-phenyl ethyl)-7H pyrazolo [4,3-e] [ 1,2,4]triazolo |

,5-c] pyrimdine-5-amne ~a vi- J'"~~~~ ~1~ ""N1t) I~ ;.2~St13B6 4-[2-]

[ 7- Amino-2(2-fiu anyl) [ 1,2,4]triazolm[ 1,5-a] [ 1,3,5]triazin-5-yl]
am no] ethyl]-phenol The cited exanpl es, however, have different

phar macol ogi cal or (physico)chem cal drawbacks. The devel opnent of conpound
CGS- 15943 as a therapeutic agent for ischem c stroke was thus halted
becausé8bP1 (2088Equ & Basddiecuh, Wed ResTRev.c D0y 08428 (B016):52.86 Miilleowewremco,has a
very high receBtor affinity and good selectivity (K azA =2.3 m; K ,m=

| 21" nr ﬁg=,77b8ﬁ(2 fb. staad dilstreceptor sehitynes 1 and Apoare highdy affine andipresthinbilated | i ni t
t he phsr n&ceuti cal dsui t abi | ilt'y. The conmpound ZM 241385, which even has a
sel ect PYPESPofae plsrady in nigpola gancepeatipiasuBipss A% addsiephibEdovadi ol i gand f or

i | i f - i | mal .. ddi tion.
e g0 R P o 5 PR P S SRl

triazo 5 iLF ' ' fact. t he one
and. 4 e R S B RS RS AT MR, el B es g3 o

qui nox fdv[&elh@ﬂ&af&ﬁbﬁ%ﬂ%&?h%i&@ 188 ldoMBardean AL ALAN Al A(sléece?mr%mm% al ..,
Arch. Pharm Pharm Med. em, 332, 39-41 (1999), and, on the other hand,
8- chl oexertithéie yeticmhfox ytcaptidrabdasds ith plehtlpinormidaubdfoling céhdenirazak obd, 3a] qui no
xaline (CP-68,247) exerts a highly selective antagonistic action on the

A~- r ec exanaple fardsrbemin siroke or Boqandidl)infaRtiobar ges et al ., J. Med. Chem, 33,
2240- 2254 (1990)), clearly shows how cl oselly t hese pharmacol ogical |y

opposi t e acIERRSIe A -HeperinTe aneriBibnOst foRRsly eetivnitdhrscodingdo tiEpmogdell ~ of

F ecept BrABERE 0 FREHN S pBuSimaiorbe RS vttt By Endraren s,
t t r.di : L. t i .

cssont ErHES ARl bl Buneaffyth oo ERERL g MEREEE BT

Desi gnA]%ﬂEk@éﬂ@@Qre(thi@r@ﬁ)}e Sifknlely ﬁiﬂf@ﬁth’ée%uﬂﬁﬁ&*xﬁ&%[c%}ia&) activ@ Hﬂ%’&ﬂ Rs i th the

foll ow ng base are also known fromthe literature Mat uszczak et al .,
Arch. Bhaypspedarrrz. Med. ChenZ., 331, 163-169 (1998)). -'a,. r*) N
fr-.~i ~.~r~r Also in this substance cl ass, a dependence of the

subt ype- af f Withiy thersceeeof payehiatty fergromntidgihs ico grotiontas dethentia. colthitibes dride

1-nmet hyl derivatjive shows a higher affinity to the adenosi ne A2Arecept or
than to t he®p¥MdeREseps: (AZA: K, = 1.43 ~m A: K =7.85qgm i.e., the
selectivity,factor.is about.b) reference.for the adenosipe Al-receptor is
o out ded 1 1 B8 Ry ReBRP R BblneRe b A e e RS S AT B - K
nl = 200 mM)...f.conparison of the absolute values of the binding affinity
to that of o%her’ adenosi ne receptor antagoni sts shows, however, that the
conpounds. ofof fAk Shek3HOLAERe teAhBhIIQE, th WHidH a?ieﬁ&s‘iﬁ@&f‘-bl@&ci%Qli&lﬁ'ﬁfe?tlﬁr ein all
probability are not "suitabl e as pharnaceutical agents. e object of this
invention i seconddryvhsoesnstrivtior asdcanliferea3e @Ri06oPRpply Hes tf indidpRnddnt t 1 al Iy
nment i oned pyrazolyl-substituted triazol oqui noxalines as well as their

anal ogs i n dheeticaffecto pspeeiriinthe pomuating of Hienpesassidmesar g mgtriugesishfeonh Avent i on,
tr iazol oqui noxalines of general formula ()] with Y = CR in particular

4- (chl or opy PA28Yjsty ispf eédlg%hww@ﬁ% yinge wateurejentipmyashle] i aFuheyinarensed i ne
as well as ttetraz | 0 uip?xalines of general formula (2) with Y = Nin R= ~
~ e j ~QSUSPS On G clrCy AlQrYSYSteNy 5 0" proposed, in which R to R4 ar a

hyd , b [ 0 , t d al kyl di cal s,
cvel oatkyi PSRl BRI AR B Bl S bR on BT se ry1 o
heteroaryl hidi6cl Ba adVEONYof AWEEQDNs bP AL ARG %i?/tmRFﬁ?ch:_n{%El%al ﬁﬁ%&l‘@sl omet hyl ,

car boxy, al koxycarbonyl or sulfo groups, ere are 1 denfical or
di fferent othetasre HeergforgRdMntiAlNNntiiSREaAE Yien® SifdeqhdhdtiveiAstedidhts pRImAs
correspondi ngly hydrogenated or. pautially hydrogenated systens, and in

whi ch subst ithewsgertioRof shlbrydriogrefnom thezeplthelmhcel brthdre, anabedtr,chiishive seddn @i ed,
and/ or Lnsaturated carbon radii:al, a cycloal kyl radical, an aryl or

het er oaryl thecliigel pigtuzgefdbe mueqviscidspis irdisavsteidt ut ed form wher eby
substituent R is bonded to the base either directly or via an al kyl ene
group, in which one or nore carbon atons can be replaced by heteroatons,
such as oxygen, sulfur or nits ogen, and in which substituent RS is
hydrogen, C~-Cs al kyl, allyl, arylallcyl, (hetero) arylalkyl or acyl, and
in which radical R6 is a hal ogen or hydrogen, excluding conpounds with Rl
to RS equal to hydrogen, R6 equal to chlorine and R equal to nethyl,
phenyl, benzyl, 2-furyl, 2-thienyl or 2thienylnmethyl. The first
structure-activity rel ati onships, which could be set up for this substance
class, were in accordance with a pharmacophore nodel for Al antagonists

S - . o N S
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It was shown, surprisingly enough, however, that the receptor affinities
were no longer to reconcile other derivatives with the pharnmacophore
nodel s. The finding that unchanged receptor affinity was provided after
renoval of individual structural conpdhents, which up until this tine had
been considered as essential to the design of the interactions of the
ligand with the receptor, shows that an analogy with respect to the binding
to the receptor is not given and thus structureaffinity relationships al so
cannot be t EmhhEtkadle nawer, éhWW%tmsﬁféhﬁ:ézAcﬂea@é@é i e Lrpds as welhponmess .

phar macophore nodels that are kpown in the literature thus al so carrot be
used |ﬁet{fﬁé’§ the eye hgs %wlta,slon@% ¢t o B Alrliee%qlf cgé"o%%ﬁi’ﬁtfé% Wlh}ﬁ%@’fborrpound

cl ass s r r e co der new inve Especial |y
baced LPeRbfl e Rt SRR Pabaar et RuPT AbHE pookahe ba RS ace  veia®

litera othe

i nvent ?ﬂ%\?{%ﬁt%%“@% kot aﬁﬁ ERAL By ek, dbb n%‘ifﬁg&?iee?%p?ﬁ%%

makes g §%Hn§ APluende el AL 8% RASIifeBhd USSanBfic, BB HelTBS Qi tﬁ@}ele@g@m s l n
terns of subtype-specific adenosi ne antagonists. Anal ogs that are

consi deagéhaviriiRbutridiis@HRAPE. ANRibeiy,eMiri L PharBacol )3T e0saMme(18a9))st ar.ti ng
fromgeneral formulas (1) and (2), those conpounds in which in each case

i ndependéndprgsentfpotaméialahertpeatic aganthfot the ttepteent dfaRarkingrst § dia@ﬁt saifRtheteforR4 ar e
hydrogen, |inear or branched, saturated or unsaturated alk radlcals such
as, fompotextispihe ackien ﬁﬁ/‘?efebéQIWrag%lﬁ@@IPedbtﬁter ArgouX.yicad. cvy?39 a-84

ans ca

| oal |'s, whereb j b b
repl Siéﬁ%a@ B R R e

hydr ox t r onyl or
sulfo é? %en%s Wil éetlrng{rsaﬁ1 stﬂhg%ﬁ Eo&?\i ? ngahgpééyaer'ldE a281 }’étﬁtc %Q%%g@ it ferent.
Subst i ch, | kyl ,

cycl oalta‘lilﬁ(?H Oﬂ}fi >€/ u{é ]ethmg{bgg?y &gel}%g %ﬁ:%g{rﬂt &l&mﬁ?égcﬁk gﬁllt')bondgagl d'?gmtﬁhe base

ei t her c@in&a@ﬁble)boﬁﬂmg s@erpth @AY b &, Diccel@6rs atetonkitieBd QiidesiEble) heoegercar bon
atons can be replaced by heteroatons, such as oxygen, sulfur or nitrogen.

As an ocigarthecesudtiigdiaymacol dgimahactions m%bmécbcmﬁagannmmemmtﬁ:@ al kyl group,

for exanple nethyl, ethyl, propyl, butyl, or isobutyl, is preferred. This

al kyl chai n Iciamews ghabadesotig tecenierdniagonists withfagruriag appanshingparkial sbeiyen
am no unsub tltute or substitut with one or two

| k ,
:I k)cl)ry é{géﬂrngm\{eé@g?qu@;&ﬁf@gfysnor s¢ SﬁtW&Wy&H?SS (?ﬁ’ﬂﬂneteé%ﬁ%‘g‘g obelerche O o
1 ddi l
bgngs Isgjél?fn dan{l%m%% 96de %cl%rteggmé(le Crf?g[asﬁié§(}u1%8ﬂtq%}10at%gopﬁx‘e W?afz ldﬂﬁxli’lgéoefm r triple

. organi %15%%;?@ mi&idd alli@trﬁz(ﬁbﬁ?llaﬁﬂé yth tl%{%ﬁB%ﬁl'é%ﬂ{lctWai h)ntnt]ﬁls (E OngthiZfal, hat

consists of ‘three to eight carbon atons. One or nore carbon atons in the
ring CcaVuibgn S&hiadeddrds oM. PahSkacoAt 38957-10UDI99RSnd Farinae¥ 38187690 (RODTPgEN,
oxygen, or sulfur; noreover, the ring (for exanpl e, a pi perazine,

N-et hyl pi per azi ne, norpholine, dioxolane, di oxane, adamantane or

nor adanmant ane radi cal) can al so be furbﬁar substituted. Further, an aryl or
heteroaryl (for exanple furyl, thienyl ﬂﬁr pyridyl) radical is al so
preferred as an organic radlcal . The “&tero(aryl) radi cal can optionally
carry one or nore substituents. tituents of interest, in particular
hal ogen, unsubstituted or el se sub vfuted@ahkyl - as an exanple of a
substituted al kyl of interest, for exanple, trifluoronmethyl, alkoxy,

hydr oxy, unsubst i fBeroc-Cslutrayil UL ddtriazdloll, Sedgwiphaoliat-Seanziog| at ed - ami no,
al kxoycar bonyl, carboxyl, sulfo, vitro and cyano are used. Substituent RS
can be hydrogen, a linear or branched al kyl, allyl, (hetero)arylal kyl, or
acyl group. This substituent is found on one of the nitrogen atons of the
pyrazole ring Radical R6 can be either hal ogen, such as fluorine, chlorine,
or brom ne, or else hydrogen. In addition, the invention relates to a
process for the production of conmpounds (1) and (2), as well as
pharmaceutical agents that contain the latter, as is disclosed according to
the clains. Methods for Inplenenting the Invention In reference to the
prior art, some possible variations are explained in the follow ng
experinental portion. These exanples are used only for illustration,

wi t hout, however, thus limting the invention to this scope. |I. Process for
t he Production of Conpounds According to Formula (1) Wile Varying
Substituents R and R1L to R4



L1 Symretrically-Substituted Derivatives 9 GS H RO n~"" [ ~"A~ 1",
~ . r~ )ior!

tw"n ~ 1i2 ] ~Evr T e Y e ~ r ~."vy ~~ il
~r:aW_r. St .Cp~tH> ~-R PI.~M,,~ t, ~~ ~h.~5 1~ T~t (A) f$IJ t~#
~H H tl R~~IJ"~~" ~IJ'~I|4-tJ~71l23r~N r~Mfii.. ~ NN =~F ~a
~5N ~~"y,. .d~rY, ~"~~Hs_....is>a~~~~ 1"~2""~""1."" NO icZ' ‘y- w4
~a 7t2'r ~'~~ tJ ~ t~i~1li3 HF?2L!i! tJ !~ 4R Cat Wr! ix "N\-~, ~n
alJ'ty R-""#J~ JJ't T~t' B2 r~~~~ h:tl 1) RT H~~1)" ~) Pt [ Rey=~

Hydrazin =1-iydrazine Acylierung = Acyl @ﬁ“i’on Cyclisierung = Cyclization X
and' X are the sane radical or di ffet}\eh.t radi cal s of the above-cited
definition with the limtation X wf jpaLJogen whereby in general formula
(1), X also has the neaning ofl VRM:» R2,..,R3 and R4 can be defi ned
according to the above-cited dESCI‘/‘ptI ons. 'The synt hesi s sequence that is

R A S G e b i e S

of syrmetfl cally substituted corrpounds of the foI I OWI ng type: WrJt 'rJ~~~

M~~~ " T3 q~P| ~httH,JI' 1IRa) Rl to R4 = identical
substituents'; b) RL and R4"e. ent| G wa{lb tuents and R2 and R3 = H;
10 ¢) R2 and R3 = identical JJFQ ,1;, S, AN B | and R4 = H d) R2 and R3 =
identical substituents and Rl and R = identigal substituents The necessary

symetrical | y-substituted ortho-phenyl enedi am nes can be pur chased, are

descri bedy.) !21[ vn@nlﬂotmaaluﬁﬁ)[@rz AfrRzS¥NLNEN gal]tmmﬁssayuaaah@]e@@ﬁlﬂﬁ@&sl y to

t he derivatives that
i

The cited examples, however, have different pharmacological or (physico)chemical
drawbacks. The development of compound CGS-15943 as a therapeutic agent for ischemic
stroke was thus halted because of inadequate selectivity. The compound Sch-52861, however,
has a very high receptor affinity and good selectivity (Kia2a = 2.3 nm; Kja1 = 121 nm), but the
inadequate solubility and poor oral bioavailability limit the pharmaceutical suitability. The
compound ZM-241385, which even has a selectivity factor of about 400, is used only as a
tritated radioligand for visualization of Aza-receptors in the animal test.

In addition to other triazolo[1,5-c]quinazolines and triazolo[1,5-c]pyrimidines,
triazolo[4,3-a]quinoxalines were also examined. The fact that, on the one hand, 4-amino-6-

) benzylamino-1,2-dihydro-2-phenyl-1,2,4-triazolo[4,3-a]quinoxalin-1-one represents a selective
Asa-antagonist (V. Colotta et al., Arch. Pharm. Pharm. Med. Chem., 332, 39-41 (1999), and, on
the other hand, 8-chloro-4-(cyclohexylamino)-1-(trifluoromethyl){1,2,4]triazolo[4,3-
alquinoxaline (CP-68,247) exerts a highly selective antagon%stic action on the Aj-receptor (ICso
value is 28 nmol) (R. Sarges et al., J. Med. Chem., 33, 2240-2254 (1990)), clearly shows how

“closely these pharmacologically opposite actions lie to one another in this compound class. For
all of these compounds, agonistic or partially agonistic action on the respective receptors is
excluded, since such a one requires an intact nucleotide structure according to the present state of

knowledge, but in any case an essentially intact ribose unit (C. E. Miiller and B. Stein, Curr.



described in the literature. Nitration reactions and subsequent reduction
reactions are of special inportance in the production of the substituted
phenyl enedi am nes. The production of such symetrically substituted
conmpounds (wwth X = C and RL = R4 = Hand R2 = R3 = CH3) is to be

expl ai ned based on the dinethyl derivatives. The substance class that is
sel ected for thi s pur pose or the cited exanples are used, however, only for
illustration ut the inventjon bei ng linited to their scope. Bel ow,
synt hedt? é”"é)@ﬁﬂﬂ” %5Q]fé 0 H@Pelandditeratura ¢t ﬁ#%‘?:lﬁl:tl on of the conpounds that
are shown | : nt S

N- [ 2- Ani no- WF@M@ Br B hepss ikl ﬁﬁnawrfmh%e Jieratupe (B, Matwsrerak . 1)
a ~"~ "In this case, substituent
means ﬂl A'Iﬁh %a'@agfl/ar %%erdl ghed" 331 IMS?’ éé%&l%@g ch “Pyrazolyl -substituierte
Chi noxal i ne: Darstellung newer pot entr ‘gl | er serotoninrezeptor-Liganden and
Unt er suchungen zum Fl uor eszenz- g%;i n (Pyrazol yl - Substituted

Qui noxal i nes: Production of New serotonin Receptor Ligands and

St udi es on Fl uorescence Behavior], Unlo\Lér Si ty Thesis, Innsbruck, 1998.

11 A solution that consists of 5. 402 g (25 55 nmol ) of

3, 6-di chl or it indRg ! sfiss Vaﬂcé@lg%oé‘éiéﬂeﬁ G B le?cft SaffiflinPCh e s@stifRFCHYL €

di chl oronet hane 'i's s ops uspensi on that consists of
10. 440 p@sili SO WAL SHIWR, 1W§11@6EH'lléﬁétﬁﬂtd%)lvé%fve‘&h@wéjé m%hémkﬁﬂgnbﬂwz{c@ﬂ&%ea&we and
25. S5 |Prarm of base (for exanple? triethylam ne, pyri Hi i ni g base, or
the |i kekpionthbh@ the Af-reabsol (Mg @i €hlsaxonpAhakie- 285 WGh Urdelie stldctivigen
at,mosphere. Then, the reaction batch is stirred until the reaction of the
aci d clfaatoriislebdus Sy omitrenasdonthe a@stlneﬁqneascapmr & preNided in1lée ¢reeipthe Pthex
(thin-layer chromatogranm) mnonitorin several drops of the reaction batch

are i dedvagiven(fes Rm ﬂlr*wlr@%wlo.l%— dm); decapagiseef the absalits wlvesod wi t h

t t d t d t t.h eth tat
b | o Eopode gt aees i o SRR PRSP YEetEE T 1t er ed
off by ¢ g&@% ’oﬁpﬂégﬁgaﬂlﬁﬁggﬂ @E%Q?&p{é&%%ﬂ%qeﬂ{é 6 (?Pﬁgoﬁlgﬂr%@% or until

a const reache rate I's extracte times with
200 ni Sggémeé); Haﬁﬁa&@@éaﬁf &g ute sodi um hydroxi de sol ution, the aqueous
phase is washed wi t h di chl oronmet hane and then acidified with concentrated
hydrochl oric acid while being cooled with ice. The resulting precipitate on
di acyl ated product is filtered off by suct i on, the aqueous phase i s washed
twice with dichlorornet hane wi th saturated sodi um
bi carbonate solution. The neutral solution is exhaustively extracted with
di chl or omet HEREPIeTHeE this impienen 6 iqfminer pprsasehaseeenipitvition efithe mitiallyt ed
sodi um chl ori de so ed on .sodi.um sul ered 0
ovapor diettiontst Ezous S rden SR PiipeR S e s in pitogs B o fghe
yel | ow he conposition C, 3H, ZC12N4O (311.17) (yield: 90%
exhi bi ttg&agfoald%%)éﬁﬁlﬁél ty. Melting point: Starting from 198C deconposition
E1 ementary aabMdcsto the fvdhitioh driazflo d’xghl‘?b%%%&egal%rﬁﬁﬂa itk % ¢R1 20
17.96% | R (KBr): 86, 3183, 3012, 1673 cm H NVR ( Od~) 9.92 (s, 1H,
NH) , 8. phticutar 43(bh10f@pwad@1?1)ﬂ@(3*ﬂﬁl)mylﬁm@ﬁl){15,2 4J]H)a,z016 45‘37-alc§unoxa114?e dbhlell(dd5, H6) ,
5.10 (s, br, 2H, NH2), 3H, CH3 8 (s, 3H CH3).

tetr azoloqumoxahnes of general formula (2) with Y= N m

Wi
b
K3 A O
R2 e H \-P
‘Y’am
) r=CH

(B Y=N



Synt hesi s of

3-[~5)-Chl oro-1H -pyrazol - 5(3) -yl ] -6, 7-di met hyl gui noxal i n-2(1 | ~one* (D->l)
~J~,.,,Ny=~. ~tyr~ ,~i 3 equivalents of base (preferably sodium hydri de,
60% di spersion) is added to a solutiomsthat consists of 2.000 g (6.44 mol)
of N-(2-am no-4, 5-di net hyl phenyl ) -3, 6-di chl or opyri dazi ne4-car boxam de (C-1)
in 50 mL of anhydrous solvent (for exanple N, N-dinethylformam de) under
nitrogen atnosphere, and the reaction mxture is stirred until the reaction
i s conplestrerpsgd; lllméh(mh@ Réare hydagen, Heeqr or bigbehed1Bturitadiprensatugatedadladt i on

t I f.th t bat ch d th dilut
o oo R ORI TS Pich oA TS g1 SR DESTARAS 86! WPVt hy!
t at t b ddi t t
e O ST AR DRSS FAT CeR BRabler SE
ther elﬁ,‘r&ubggvc}&?é Rloﬂa RZM}E?] &Jl G?dl‘fféf&?& ccixh%_?.%ketsgﬁgg ?uﬁgé‘ﬁﬁh nghetéxg (Y,lt t hat

carefu o dilute och oric aci e accunmul ati'n

is cr ysacﬁéahg &is 'cBrr&sJ@bx@dlﬁ@§ﬁydlr§gén%%B%§ pakuanghyRshatedsy é%lﬂ!afaﬁa 111%1118‘1’?" as
petrol eum ether and then dried until a constant wei ght I s reached. The

puri fi cabstiarenoR i¢ Inelireget dea finex o€ brahched ahkineshtbted ndior @adam@Akd 0drbén sol ution
of the substance in tetrahydrofuran with activated carbon in the heat,
filtratrédbeplanyckpkyl lafisel, amaryt ortlistereasyredital iThubstitutes! colmaibsgdtedrfonyct
(yel l ow crystal s% of_the conposition C 3H' CLN4AO (274.71) (yield: 95% has
an adedtPsredy seRstifupnt R is honde nﬁdh% bass &ither <ligeet e vias dlkyighegonn, in IHBE AR | e

bei ng deco osed nment.ar d. 56.84% 4. 04% 20. 39% Fnd.
56. 75% O} P agg/ms Cai’sbel’élf‘%%r%%%ﬂ%m% 1 as opcy 200, SR} PIURERTH I D3, 65

((:lﬁi né;la | ne&éﬁhﬁeﬂ\@g ﬁgd g en(_é(i' Eg‘yﬂﬁm%giah%ﬁw%% alyg‘hﬁﬁi&(aﬁ ﬁ-fjm

‘%”&f’é?ﬁ“‘%}ﬁf?%lﬁ%ﬁi%g‘raéﬁi’h%@}?-e"%*“a?“yg("?’f“é’é"?‘dé%%%b%‘ﬁ? PR ner (E-1)

n, 11- hiirogyt, B6.equilito chiprine arld Ribuial A Bethple Prdngl) bedsl, 2cfafd] Bitser9f 02-601 ¢
(9.47 mml) of the correspondi ng qui noxal i n-2-one derivative (~1) is

refl uxéldemyimathm xture that conS| sts of 50 m of phosphorus oxychl ori de and
5F"'. ~f m

pyriu e Ur”ﬁhP ﬁriﬁ%uqt%@ﬂlwm reiaélor@bmﬁfmhl@héwlé bvwlwfoxlthlsspbt“rtgwevlass \
111C11|I\_/IIII ulv~1J d & Leq ction batch are m W|th

sat ur at'&a4° gloaﬁ??}ﬂ?rﬁ’eé’ﬂﬁm%ac%mﬁﬁf’ﬁ ‘a‘f‘?ﬁ éﬁ’i‘t'f‘%ﬁi’fséﬁ%\?&ﬁ V¢ qﬁg‘f"f éﬂ&g’Fat e,

mobi | e 1ﬁ8£t‘6€é@\3ﬂ}\fa&&%l% klefA‘Izlt vk B M‘@PhaE Der8 hte %3%1‘63”{699 r{{)?%‘i)’"rﬁﬁé' y

added to 1 ce nprove the crys W1TZa exa

sat ur atrggits %gamdxhaﬁﬂhb%@&@ 20ty OBt brShHE @?QandEP@Apli g&dd@laﬁ%%e' S

separated and washed with water as well as petroleum ether and dried i.n

t he desiansfatred tolthése ltrigycioomhpuuindsat gvild thus Bagdisidle, bith tRugid bf kadwion, a
solution of the crude product in tetrahydrofuran is mxed with activated
car bon,phamecopliose mioselarte develdprdostpoyndsenitienyroved rbapptar affinityizk vetled of f and
evaporated to the dry state in a Rotavapor. The thus obtained product

(bei ge-BHIYE S biEeFeissl Vit the conposition C, 3H ~C12N4 (293. 16) exhi bits an

cdeatt s DU, 400 KR L O08) 1S BB VShd 3R B 2 bl M U1
o A A L 5 RO TETRAE R A,
Uni ver SdfﬁMtyT\bﬁkﬁjr&idéd‘ﬁﬁméﬁ%al 3988 vidudidtructural components, which up until this time

had been considered as essential to the design of the interactions of the ligand with the receptor,

shows that an analogy with respect to the binding to the receptor is not given and thus structure-

affinity relationships also cannot be transferred from other substance classes to these compounds.

Pharmacophore models that are known in the literature thus also cannot be used in these




El ementary analysis: CHN dd. 53.26% 3.44% 19. 11% Fnd. 53.39% 3. 61%
19.23%I11i (KBr): 3226 cmi "HN'VIR (DVSO-d~) 13.96 (s, 1H, pyrazole NH),
7.89 (s, 1H, quinoxaline CH 7.84 (s, 1H, quinoxaline CH, 7.19 (s, 1H,
pyrazole-CH), 2.50 (s, 6H, 2x CH3). Instead of a chl oroqui noxaline (E),

ot her derivatives can al so be used for additional synthesis of conpounds of
type (F), in which the chlorine atomis replaced by another |eaving group,
for exanple by brom ne, iodine or nesylate. |nstead of

3-13( SPWNM}*%J—biWWﬁn%@IIC sgrByouprs;-tiais gowipermidtejass B-rhther tabie sontidaiekasd ne
(F-1) N 1; 1~ 1~ C k~ ~~~f-", a hyt ~ Ha 1.061 g (3.62 mvl) of the
corresfSoHd eW@’WW&’&Eﬂ‘hoxal ine derivative (E-1) is suspended in 20 ml of
hydr azi ne noh the m xture is until the reaction is
conpl et ed ( ¥%§ ﬁ%egroé’qgel'ﬂ@r%?ﬂpk‘%lﬁaﬁglecg%t%lpgﬁg(ﬁl?%bsslmé’m AP eact i on
bat ch %Ee?atm]exﬁ%a\yng V@ eﬁé\?c%qhﬁ)fﬂ{ I@or?]ﬁgp%(a # &c@orﬂ 1?% tlféclﬁée%lgn smbﬁ e

sol vent ter coo reaction mxture 1s added to
150 i aﬁim%hsrsele&w#tytt&a@e%yh@%e%eﬁt&@ maly%ﬁkéé Béh ls%blettbea 16:@8 ¥kibhter
suspension’is allowed to stand for several hours at about 4C. The crystals
- are t hege hsgHanh fduiddll afeassie teritds o svseyRrF spacfiveddnogife mﬁgcmiswm ether. After
drying until a constant weight is reached, the crystals are dissolved in

t et r ahydr of Wmalogs thaearseburidened whiniteestopd ofthaptvenmamede, dathesamamayheat ed
briefly to boiling, filtered, and evaporated to the dry state at reduced

pr essustartingfgom rg@@nn@,ltfmﬁmg%s (ﬂkal&ﬁzglth@él celyéwnéwnp?bﬂhmh eagh cg&s@w@ piRdegtly

C13H, 3CI1N6 88. 74

rgact i 8 ;n%l%%ﬂ Res lﬁg‘l’l(ﬁ%/trib%{hétsst’:‘ B?ﬂ%gﬁf?e%ggrr&:l{éf @g% h't[nggrogg’falé‘b%’qdz SAEVBI§9 r om
1t 20

anal ysi G HE ErE Bty lagialge%ﬁa%i%%éé‘% N B T
(KBr): Sc?é%ﬁkﬁmadlcaly' MR %&a@iy)one Zr ééw(c%rboy?ﬁoms caﬂ%e(%lacl;%bg% ﬁl'ﬁygexlfB)

7.04 pyrazol e H4 Gener al

Oper at IoRGgdnnsr tshMGt b§DN6r lfe%’rodrﬁealﬁbﬂd lﬂlﬁ]&bﬁfl h@fogen amino, nitro, trihalomethyl,
2- Acyl hydr azi no- 3-j 3(5) -chl oro- 1H

pyr az olcaﬁa(osy,-ayltoxyearﬂonyi oedulify lggoups nebeadtiyrsebstivfientsyReto(K3 dan: betidentiealdrt i p ' . >, ~
f"~~ HC:~ .N ~. %r‘,~~~IJHCNHhr~~~~rt~f1F9IC~~I~nr

A soI utdlﬁﬂe@f 1.1 eqw vaI ents of the correspondi ng acyl ating agent - for

I hl o bsol b
Scyl At | ng. agUHTUTE Rt he Y aRELT BT APsLe gs%"f‘afi%’ﬁyrpyfmm BRLPL s of
one €q lfle%/e?ﬁLaef\}r']tsPQstn&b%g rv%ﬁ&h 13 %8n<§};a)§§ herf)%se( J: %1%% %ﬁa&ﬁy éf §1a%9 léi g B}lﬁ% Ogn base

(for exanple , e sol vent

(for exanpl 911e c;Ir’morg lA%ah Qt’omyégn b gfa%H ﬁ}r 1‘1&!’(&))&61-]19 sk REyBER kul@lr Jrydr azi no

derlvatlve F-1) at room tenperatur Af t'er addition S corrpleted t he
reacti gfir®ahch is stirred at roomtenperature untll the reaction is

conpl eted (about 12-18 hours; TLC nonitoring: several drops of the reaction
ba)t ch are mAseoh agdrtic sadicel, a dinehr @x braactedebhaint Gy - e:t(ﬁwlkylcgemq;t, &or eprabplee
solvent: for exanple ethyl acetate). For worKki nq , the reaction solution
i s pourmaethylnetbylatopyl, butsikl ox isebutelsis Iprafergedn i akylichaip samalse by subsdtuted in
pOSS|b|I|t s t he separation of the resul recipitate

and sub¥ &M&Eﬁvﬁ% Spepnalk kPP Y ErTd wRP rw%%?“egsor\ﬁ}é*?ﬁtﬂ'ﬂggd it ot cun
SR T A X TR R A
the acy) Bl bARHSS odrfaih BRNOMASEAGME bhu iR RhaandiSAt el BleSaidm
allyl groups.
In addition, the organic radical can be a cycloalkyl substituent with the ring size that
consists of three to eight carbon atoms. One or more carbon atoms in the ring can be replaced

from heteroatoms, such as, for example, nitrogen, oxygen, or sulfur; moreover, the ring (for



chloride solution as well as dried, and finally the organic solvent is
renoved by distillation. To purify the respective acyl ated derivative, the
correspondi ng product that is dried until a constant weight is reached and
that consists of a suitable sol vent § recrystallized. If necessary, the
crude product is dissolved in advance in a suitable solvent - for exanple,
tetrahydrofuran., m xed with activated carbon, boiled up, filtered off and
evaporated to the dry state in a vacuun1 Synt hesi s of

2- Acegf&l h?{fgrfﬁlp&gmﬁe*ﬁ%% hlyggléje? Oh Oﬁ%t ﬁ&@ldloigl?é)nedl (&%E% a,%lggx tpﬁ/ oqu' noxal i ne

G 1A e’co I I'S carrled out
accor gjy ?nt%ﬁ@ra%%ﬁ‘l?ﬁé’dal ﬁ};thé}gubéﬁﬁhgq.lctl ons for the production of

conmpounds of type G use of the f Iomﬁng reaction paraneters or
reactants: piyéhd 91 GaRkcaryIIRE tkMple hrfﬂ tHf @?ﬁ@yl rétiRhids algymmat i on

f or mul a: Nbltlng point: Elenmentary anal ysis cety ch oride 14 hours

Yel | ovrefedred &l 8 dbddndGadichl SThihetefoBadl) 7ﬁ)ca36ﬁr(ﬁf6ﬁhlb)0@ﬂ§vloié ongorf et hyl
acetate-tetrahydrofuran (1:1)) CH N dd. 54.47% 4.57% 25. 41% Fnd. 54. 39%
4. 59%sRBstilEssl E«As(sslmt)tuenmmtemﬁoﬁl perticular BrINgAR, (DVBDitaied 0Dzl8) substite@d(s, 1H),
7.47 (s, 1H) (H5, 7.09 (s, 1H, pyrazole 17 H4), 2.38 (s, 3H CH3)
2.37 (aékyl 3148 aumnplqo‘fb%supgmutsmalk@lﬁ)mte@éh&r&wamﬁért&l{lﬂﬁr@meﬁyﬂ,rﬁu@ﬁtfons for

Synt hesi s of 1-Subst tut 5)-Chlo
oY 5 M end i bedtned S1thEgined o ?05)236%131%@9 18%‘5 naszléfrq AboyEEPYh ng to
Gener aclarblggrxlnyulfb gljﬂ)o anB%yerno lafe \ESEd ~= o rH ~_~ SRR B = R

~' ~~rJ~~ f = ~i 1t~ A suspen5|on

o{ aci d hyq;ruagmg&tﬁ@rcwaé h}yﬁo#ﬁéﬂnéa%ﬂ)r by By Qﬁ%@ %gér?ﬁauﬁj per ol )

di chl or oet hane m per and ph osp orus oxyc

is refdcy pégadu pINtHis sdbb@tuéxﬂas:iou@dloﬁ SneCSTNRY Mitr6gkn(ARAYIGT tBe PAESE ridg.C nONi tori ng:
several drops of the reaction batch are mxed with water and extracted with
et hyl acet RadjcahRb cdnebesaitherdralages,sutladd ftuosingahiazing pdrnbemhiney or@isgani ¢ m xt ur e,
for exanple ethyl acetate). For working-up, the cooled reaction batch is
car ef Uiydjogasided to ice water, the resulting crystalline product is isolated

and washed wi water. as wel |l as petrol eum et he After dr t he product
s di 5ol vdb a?ﬂﬂ?réfl?eazﬁwlaﬂﬁlﬁﬁﬁ S S T o R MR R e

m xt ur rated to the
dry st égﬁﬁﬁa agﬁﬁ%ﬁhgigéﬁhehggﬁgﬁﬁﬁﬁeMIgﬁ {k(ﬁ&ﬁﬁ&j% 8nI&B§H§§talllzed
fron1qﬂ§gkyable sol vent. Synthesis of

4-13(5)-Chl oro-1H pyrazol -5(3)-yl]-1,7,8-trinmethyl-[1,2,4~ triazoloj4,3

a] qui noxaline (L1.A): h

Metheods for Implementing the Invention

In reference to the prior art, some possible variations are explained in the following
) experimental portion. These examples are used only for illustration, without, however, thus

limiting the invention to this scope.

1. Process for the Production of Compounds According to Formula (1) While Varying

Substituents R and R1 to R4

1.1 Symmetrically-Substituted Derivatives




5 pl~-Nw. ~~-P NI', ~rn,~f"~ . -fir, Lt.F Ha~ The synthesis of this conpound
is carried out by neans of previously nentioned, general operating
i nstructions, whereby the reaction tinme is two hours. Appearance: Light
yel | ow powder 18 Yield: 57@6Sunnati$n formul a: C15H13CI N6 (312.76)
Mel ting point: 278-281C (consisting of ethyl acetate) Elenentary anal ysis:
CHN(relative to Cld. 57.20% 4. 36% 25.99% Ci sH 3CIN6 x 0.1 Fnd. 57.00%
4.27% 25. 98% H20 x 0 1 et hyl acetate) IR (KBr): 3431 cm' 'H NVR (DMVSO- db):
14.10 (s, 1H NH),, §3(s 1&9”57 80 (s, X! H9), 7.54 (s, 1H
pyrazole H4), 3.11" : 2“45,,(3{“» H**f%f 2039 (s, 3H, CHI). L2
Unsynmretrical |y Sub%s hutedn wvat i ves '§p p@ﬁ&F wf €action of
unsymetrical ly substltuted ort ho- phenyl enedi antsnes with
3, 6di hal o- pyrlda2|ne - carboxylic acid chlorfde results in general in the
formation of an isoner mixture, and a &eparatlon of the isoner conmpounds is
usual | y associ ated, wit h al"Ri.gh expeﬁdltﬁkgqpf timefand fiaterials, the
previ ously descrlbéﬁ”@T eSSggpes Weaiy, € crally effective .?
access to unsynnemr“¢§h§§rsubstlwut xlazoloqmrgvxafnﬁ% derivatives. The
alternative synthe5|§ Strat egy thatmls descri bed bé&l ow"makes it possi bl e,
however, to obtain is ner-pure produfts and thus reftesents a considerable
-|nprovenent conmpared to th murFeﬂy procedure. Thléuprocess according to
the invention is dlstlngUﬁ ffHathW‘naﬁL}yya\ Nacyl ation of an
ortho-nitroaniline d@?f ﬁfﬁ?ﬁﬁ" |nuthe subsequent step
is the second am no group f nedu he Iatter | cﬁﬁrled out by reduction of
the vitro group. The addltlonaﬁ reaction steps each correspond to the
productlon of synnetrlcally substituted derivatives: 19 ~tJ t3~'"
-~ b~y bt N X, ~r =gl ditu i~ -~~~ 1t8 o~ i tt~t 'T~"" f ~2z
~k J.~. J, t~F= ,~ .ua~o~rcna~N.~.y. F~~~ ..~ N~ fit) ~~h NA th hl
"$i N'N~ Fg. '"N..N R4 ~Mtl| fii .~ ~~"JCIfi3 .~;",~..t, ~~.y_,~ Na ~
N, o~ IKeyd ot~ 7rxc~ - (= 1~ M N M~~~ N, "eR2YL L ~~N-
aIIy. 13 _~i. H R- ~N-'N R4 ~' Nhl V'.Y.~: 6t~ 21t11~;, ~" FU," N ~

~~~ ~ 'Hydr%ml\l'lfﬁraﬁ@eN O NE ~~ M C~~ (Key:j Reduktion = Reduction
Hydr azin ZI Acylierung = Acylation Cyelisierung = Cyclization X
and X afgy{%g£€éﬁg§Pa cal or a different radical of the above-cited
def|n|t|ggmmﬁ&hnéneb&hﬂaéﬁilon X = hal ogen, whereby X has the neani ng of

, and R4 can be defined according to the above-cited

descri ptions.

X and X’ are the same radical or different radicals of the above-cited definition with the
limitation X’ = halogen, whereby in general formula (I), X also has the meaning of R6.

R, R1, R2, R3 and R4 can be defined according to the above-cited descriptions.

The synthesis sequence that is shown allows not only access to compounds in which the
carbocyclic portion of the quinoxaline is unsubstituted, but also makes possible the production of

symmetrically substituted compounds of the following type:

a) R1 to R4 = identical substituents';

b) R1 and R4 = identical substituents and R2 and R3 = H;



The necessary substituted 2-nitroanilines can be purchased, are described
inthe literature or are synthetically avail abl e anal ogously to the
derivatives that are described in the literature. N tration reactions are
of special inportance here. In the eﬁgnple of the nonomet hoxy derivative,
this synthesis strategy is described”i'n nore detail below, but the
invention is not to be limted to the latter. Instead of ortho-nitroaniline
derivatives, derivatives of substituted orthophenyl enedi am nes can al so be

used, if. q@zEglfdﬁgﬂgi&emcaﬂge&b%ﬁ%gﬂ%%fg?ﬁ%fﬁ%irzlq?;ha protective 20 group, and

thus it I”s ensured, on 't nd, e acylation only one isoner
resul ts, gang afdRY DRIeAEALEuLRGRENs LRER PLAT RELI¥&BH HRiRRQNl d be cleavabl e
under extrenely mld reaction conditions. Suitable protective groups are
known fromthe literature; here, for exanple, N, QCacetals, N benzyl,

N- benzyl oxycar bonyl, N-tert-butyl, N [di-(p-nethoxyphenyl)nethylJ-,

N- (2, 4di netThexydssay symmetNedl§-sobstityted brbo-gheBAenkdiaminss sanl el putlehiabadabieves or
el se i mnes can be used. Synthesis of

N- (4- Mesdithr§ irpthe i iter by on gie)sy®heliadlly hyasleble angpgiudlyzp teckrivaiastlaeare)- 1) G
cori, e, 0~~~ ..~ _.~~ 1 -ar e~ G~ ~ or~ay 5.00 g (32,86 nrnol) of
4- et HE&SFibsd i the Gigmtyren Nitradiogireastprssdrdspbssguent regpctipndedctions ai¢ ehipseiak net hane
and m.,xed with 3.99 39..43 l,. 1.2 equival ents) of triethylamne. After
ni t r ogBROTHICE 1 88&9&38‘50“70@&? Sé%ﬁﬂt?éﬁg Nedigmyss-aqui val ents) of a sol ution
of 3, 6di chl-qr 'ﬁﬁg'r' -4- I | [ J Sy slQwl y added i n
drops in sg%g$§¥ﬁk S#Sg séTﬁ@%H%¢§ﬁP%%@%%fﬂ%ﬂ%ﬁﬁ%ﬂﬁ%%ﬁérég38%o|ed wth ice
and whiti £ rel AAnd RRIeSl- CNPEANDE Yxplad NI Ba8RESH RE dRRLIHA dbSvalen Rfeought to
roomtenperature, and stirring is continued until the reaction 1s conpleted
( aboutsuBslarte ulass thiiliCsewuidt fof hisGiurab ot e $0¢d@RMpldiafUsed, aawkhanalgtdry |
acetate = 9/1y. For working-up, the reaction mxture is diluted wth 50 m
of di chlbstratomtvrithoe! thamyentiom bemgdmitedpb died scgpanashed several tines with 100
m each of dilute hydrochloric acid. A portion of the product accumnul ates
in cryst al IBeav-SypthesisTXemples ate indicated Hr ghequodistor efthe eompqunds et ¥ef by
suctigﬁ. The c nbiped organi ¢ phases are washed wth water and saturated
sodi ur"&NP &t P B (1#1%8h " dri ed on anhydrous sodium sulfate, filtered off
and evaporated to the dry state in a Rotavapor. The residue is then
recrystallized fromethyl acetate. Appearance: Al nost col orl ess powder

Vi el d:g\81d6is 81 K4%AmMel4.4-Bh ny1398: A6 :
C zH- : (DVBO-d~)7 8-38 (s, 1H,
pyridazine H), 7.99 (d, J = 8.8 Hz, 1H, H6), 7.74(d,J=2.9 Hz, 1H, H3),7.51
(dd, J=8.8Hz,J=2.9 Hz, 1H HS); 3.88g(s, 3H OCH3) Reduction of
N-(4-Nhthoxy-2-nitrophenyl)-3,69qﬁ 3F ﬁﬁj&ﬁpyridazinecarboxanide (J-1) n.

~ at ;~CX ~ ~i~ .y,. fag y~ .ﬁ'imm;%% fe ..~ " -~y ~ ~"~ ~I~ ~ ~~N
~"UMli~t~wll A Hti ~OCHx KJ-1) ~ICr~~

)

In this case, substituent means R = H

*Already described in: M. Banekovich, ‘Pyrazolyl-substituierte Chinoxaline: Darstellung neuer
potentieller serotoninrezeptor-Liganden und Untersuchungen zum Fluoreszenz-Verhalten
[Pyrazolyl-Substituted Quinoxalines: Production of New Potential Serotonin Receptor Ligands

and Studies on Fluorescence Behavior],” University Thesis, Innsbruck, 1998.



2.000 g (5.83 rnnol) of N-(4-nethoxy-2-nitrophenyl)-3,6-dichloro-4

pyri dazi necarboxam de (J-1) is dissolved in 50 mM of tetrahydrofuran. 3.676
g (58.29 mmol, 10 equival ents) of amonium formate and 0.864 g of palladi um
on activated carbon (109 are added tq this solution under nitrogen

at nosphere, after which the reactionbatch is stirred until the reaction is
conpleted at roomtenperature (about 18 hours; TLC nonitoring; nobile

sol vent: di ehl orornet hane/ ethyl acetate = 30/1). For working-up of the

reaction bak efidacdh@iby 8f 5uf2 f 338 athopid 13,%%]5%?#&@1ajzinre?ﬁi-@arl.)o?(ylic

evaporated to the dry state. The residue i's m xed w wat er, and’the
producicid endriRRliake ¢h kY assshadichsRnRMana 6 J O yWiidd ietdips 13§ @I?Eﬁionﬁhﬁ

col |l ected organi c phases are washed with water as well as saturated sodi um
chl or i ebasis®lofil§.040 g(1th.6br hmdl, Gregsivalienits) efid,5-dintethyMot ghenylbge damhivie Bid 2555
distilled off, 1.403 g (77% of a yellow powder of the conposition

C, ZH, o@i@Nd{ise Enméxamplephriettylagine, poriflinet Harxig basgscoratie like) o L0 mildi t i onal
purification. Melting point: 150-155C 'H- NVR (DMSO-d~): 9.86 (s, .1H NH),
8. 49 (absoleiq dighlorppgthiapreat|d&y under pidrogan atmosplerg Fen, thejyeacigonbntehyis stmed 2 6 Hz,

g' SH ’ g?_%ﬁt@%q%r?ac{igg of %Epﬁgg*ogé%%s‘]co;pﬁit& alﬁc’)on} |t_elz’mpt:lrs ture ?a'bggt 1(6S Hou%sl;_iTL'éHz) 369
55 Qg Eh AL it TELT VM AR P8 By e
N (2 o ERORKRBERN kdnfaflbe Bhaka bRt GAIIRKRL e (C2) 1n

25 m of ol ute’ N, N-di net hy rmam de is m xed under nitrogen atnosphere
Wit h Oexdfbted with -e@'gfl Bd¥Rlte, nfob@e WbVt € Bihg) acefate OUh&lenyi1yd ilatlre plbdacEL@et i ON

m xture is stirred until the reaction is conpleted at 100C (reaction tine:
about filfered offibe syctiooy washet with dichimnorhahanegind dawvemad dedicogyer wiftil & henstadact i on
batch are mxed with dilute hydrochloric acid and extracted wth ethyl
acet at weighicresehfidt ori ng of the extract nobile solvent: ethyl acetate; the
conpl ete reactjon can be detected in addition fromthe changing of the

reaction solftfiBateds Sdeeied thrembmpes kith & mbeash oluss-copled dilye RIHYup, the
ti l, ut i i full dd .t t h . nto 75 m
ot S Bn e SLSDEL, RS Bl SRR A RRR G E R TR,
al | Ome@bnt:an&&e%r}gdf&moﬁexaa %n@@%; cBlledrith 1RE THE Y&hh PRI RTP tating
t It b h water as wel S

product 1s filtéred off by suctionh and washed w t | a

pet r ol guematdproductieriltedsd 0By Elttibn,i the S4uebek phatd ik waskeansicantitiei ght s
reached is dissolved fox purification in tetrahydrofuran, the solution is
m xed wichlbroncthane bedithemndon]izaindth saturates sediem bicationat sglutiexd. [Thx ecytral i | t er ed
off and evaporated to the dry state in a Rotavapor. This product has
adequatadutinnris exhapgivelypatagied ith dighlormpgthansn Thy gembined orgprig phasephire e

subst anc f .the conpositiqn C ZH~CI NAQz ,(276,.68) j.s ohtain b
Foory<raned ahsen ey (s RSP BALE R SR eI A T 8 el ¢ ng

poi nt: _Fl n sis: (relative to ClZHyC1N4Oz x 0.1 ethyl acetate)

I R (KB?‘EPS%E%g[% d%é%!%% 328-330C CHOOd. 52.1.7%3.46% Fnd. 52.47% 3. 62%
N 19.62% 19p&Jubis Léactidh ke profifict ill(i_&t?el@aw €ffstals) of2Re b&hﬁ\!ﬁio@@/ﬁ@@m@ 13. 74
(s, 1H, pyrazole NH), 12.71 (s, . qui noxaline NH), 7.33-7. 20 fm 4H, H5,
H7, HB(31pM7R&@dle- $8bp) exhiti@ alsquaipuriCH3)

Melting point: Starting from 198°C decomposition
Elementary analysis: C H N
Cld. 50.18% 3.89% 18.01%
Fnd. 50.22% 4.12% 17.96%
IR (KBr): 3386, 3183, 3012, 1673 cm™

"H-NMR (DMSO-d,) 9.92 (s, 1H, NH), 8.47 (s, 1H, pyridazine H5), 7.01 (s, 1H), 6.57 (s,



Synt hesi s of 2-Chl oro- 3- (3 chl oro- 1H pyrazol 5-yl)-6-nmet hoxyqui noxal i ne
(E-2) ~. , ~-aeu ., ~. ~"ci ~.~"",~'n a~ 0.910 g (3.29 mml) of the
correspondi ng qui noxal i n- 2- one derivative (D-2) is dissolved in 15 m of
phosphorus oxychl oride while being cqoled with ice, and it is mxed with
1.5 m of pyridine; the reaction mxture is then refluxed until the
reaction is conpleted (about 3 hours; TLC nonitoring: several drops of the
reaction batch are m xed with saturated sodi um bi carbonate sol uti on and
extracted with ethyl acet I tyher r t he
reaction batch is first cggﬁgd@?)o%l@ﬁhgﬁanlﬁgf)ulgllg)/(Saggegw%gl\gg?selrjﬁand
neutralized with saturateg¢ppdi um bi carbonate solution to inprove the
crystallization. After several hours of standing at 4C, the precipitate is
separated. The analytically pure conpound of conposition C-zl~sClzN40O
(295.13) is obtained by recrystallization fromethyl acetate in the form of
yel | ow néguthess of3-B(D):Clgoweld gy 2@ 3)-Wkbi7idigeihpigninoxAu32 (2 Ap@me E(Bdant ar y
analysis: CH N Cd. 48.84% 2. 73% 18. 98% Fnd. 49. 04% 2.98% 18. 76% ' H- NMR
(DVMSO-dfi): 13.99 (s, 1H, pyrazole NH), 7 98 (d J =9.0 Hz, 1H H8),
7.58(dd, J=9. OHz, J=2. 9Hz, 1H, H7), 7. 45(d, J=2" @ 1H, HS), 7.22 (s, 1H
pyrazole-H4), 3.98 (s, 3H OCH3) us 4~SZEEH .s of

3-~3(5)-Chl oro-1H pyrazol -5(3) - yI] Zi no- 6- met hoxyqui noxal i ne (F-2)
vy \y~-o ~ J;, r ., ~ ~ N ~ suspenslon bf 0 670 g (2.27 nrnol) of

2-chl oro-3- (3-chl oro- 1Hpyrazol -5 yl ) qui noxal ine (E-2) is suspended in 15
M Or yar R SRAYAAD Rrer Bl oG i B SRERA) Mottt @ J Sufigh! e

until the rea tlon IS co reactton flne hou nonitori ng:
Sever afhatioafists f 2. D0®g (RAL i) FTAL-CNarinG-48 - ARt SHen YR B &L didRBropyidaafieed Wi th
ethyl acetate, nobile solvent: ether). For wor Ki ng-up, the reaction batch

| s addedarboxafbde{C-0f inkditrelrofankly dadussokvent (forskamnple VV-dipatbylédrmamide uader about
4C. The precipitate that is produced is isolated, washed with water and

pet r ol BAgGtABASPRLE, AHdhe WAt mixtuge Batuedyeuidthe reaction rseoarpietolitdio°G s
reache For purification, the ¢rude roduct is dissolved in

tetrah }Efr‘@F‘i‘j‘P&ﬂmerﬁ %%lté\?mamaa &%t fb@PmmgaWdef@h@ng%ﬁ&tbﬁf"@%@ ref t uxed

for seys r.al mn actlvatedc rbo ved he sojvent is
ai st PG r Pt ot Blorde o fiblo A RhA NS M R g her ¢ he
solid i t Wit o) i

conpo sélittﬁ a%%%z‘ﬁrg (C::l [\goké/?%g&g%? 1)n ﬁeéxcﬁE Fe'? sm aa-(gﬁa%ngy Zhep%trk?tcg '?ﬁ (La} 9i°6‘b sequent
reacti mutloiqifonaa@kyédt@®ko\ﬂgr poses, a recrystallization from et hyl acetate
is carried out, which provides a beige-greenish powder in 60%yield (0.396
g). Melti nqunmmklng-Eb,ahemaarqn sahuioy.swisile Heirgl exposed td nitrGeehtfadGiNGO X 0. 2

et hyl acetate %ﬂ@ H NVR (DMSO-db + Dz0Q) 219-222C C dd. 49.86 Fnd. 50.16 H N
4.12 24arefgllyaddgd sordibpte lryct;@chécdlc agid= ‘he@ceymulatig prgluct thatigerystaliing gy thigy  H5,

/g(%i e isiporstrd iR eE R Halet gt Sl mnats i aricd il 22Peueios Tope

weight is reached. The purification of the crude product is carried out by treatment of a solution
of the substance in tetrahydrofuran with activated carbon in the heat, filtration and distillation of
the solvent. The thus obtained product (yellow crystals) of the composition C,,H,,CIN,O

(274.71) (yield: 95%) has an adequate purity for the additional reaction.

Melting point: 328°C while being decomposed
Elementary analysis: C H N
Cld. 56.84% 4.04% 20.39%

Fnd. 56.75% 4.34% 20.12%



H Ay~ ~~~~ ~""'"~1 h~;~r~=~ . f fi~t::.7:,", "s :~N. ~:.~ 4"~
H-. "~ tl~, ~, . 3t~ --->E . t7 ~~*~2Jilt ~~..~" Jd d~' ~~ | ~2f ~t The
synthesis instructions correspond to the general operating instructions for
t he production of conpounds of type Gl The expl anation by way of exanple
is carried out on the follow ng synthésis exanple: Synthesis of
3-[3(5)-Chl oro-1H pyrazol -5(3)-yl]-6-nethoxy-2-(2-thienyl acetyl)
hydrazinoguinoxaline (~-2A) 0.240 g (0.63 mml) of hydrazi noqui noxaline F-2
i's suspendqﬁ 30 ml of gbgohgdecnt! 4 di oxane and mixed with 0.100 g (0.99
1.2 eqé ' ents) of trlethylanlne Under protective gas atnosphere, a
Sol i o7 Of‘HQ\IM‘RG(DMSQ QLIESLS, 1, dyreani NR) @00k, ab, Jokibiany banet sl
chloride in 5 n of absolute i oxane is slomﬁy added in drops at room
tenperature. The reacti on(ssoHpuguisuxalise CHEM15{d, 0 =eldd Hot iH, pyheolea@E), i on i s
conpl eted at roomtenperature (about 14 hours; for reaction noni t ori ng,
several drops of the reac?0d(s, b8 ghinawabine{CXgR. 24 sh3Hdi Chif).2. 2@y 3¢ Cly)i ¢ aci d
and extracted with ethyl acetate, nobile solvent: ethyl acetate). For
wor ki ng-up, the reactlon batch is added to 75 ml of water, and the mxture
IS nlxed mnth
t he cr3 at ; :
crystalllne product is |solated and mashed mnth mater as well as petroleum
ether. For purification, the dried substance is dissolved in
tetrahydrofuran and m xed with actlvate" —carbon. This mixture is refluxed
briefly, then it is 26 fllteﬁb T e sol vent is renoved by neans of
di stillation. The product that h& ped in. this way in 57%yield
(yel .owi sh-bei ge powder) of the conposition C ~H SCIN-QZS (414.88) exhibits

d ddi -.Sub d
a1 3(5) - onronpist i 855 SEG 4 PO BN TR DTSy S usbgh 8"
a] | ._ qtﬂeﬂ@%ﬁjer_(g 19i[eﬂIx§l ih: ‘a jm&ture that cofnillst’s of EO m?of ﬁhosgﬁdru%cyonde aq 3 ~MN,

tN !1~3
b (~mB dyridhe uﬁﬁlﬂhhﬁ}ibt&:u @E:Evﬁﬁl@@ﬂ‘(lébutm m@s QW@bhxﬁtﬁ,ﬂgn%M\.%Ud%ﬁ%’f or
cycllzatlon of conpounds of type G )1 and is explained in nore detail in

t he f aht mactivg mychtanemixed evtingpiueate Sodivne bicarbodatelsdlut{om-and extracted with ethyl

Chl or 0- 1H- pyr azol - 5(3) - I; 7- met hoxy- 1- (2-t hi enyl net hy| ~
acetate, mobile solvent: ether). After coolmg, the reaction mixture is carefully added to ice
water. To improve the crystallization, for example, some saturated sodium bicarbonate solution
is added. The precipitate is separated and washed with water as well as petroleum ether and
dried in the desiccator until a constant weight is reached. For purification, a solution of the crude
product in tetrahydrofuran is mixed with activated carbon, and this mixture is briefly heated to
boiling, filtered off and evaporated to the dry state in a Rotavapor. The thus obtained product
(beige-colored needles) of the composition C,;H,;,CLN, (293.16) exhibits an adequate purity for
the additional reaction (yield: 1.868 g (67%)).

Melting point: 296-300°C

Already described in: M. Banekovich, ‘Pyrazolyl-substituierte Chinoxaline: Darstellung neuer

potentieller Serotoninrezeptor-Liganden und Untersuchungen zum Fluoreszenz-Verhalten,’

University Thesis, Innsbruck, 1998



[1,2,4]triazol o[ 4,3-a]-quinoxaline (L2.A): 0.195 g (0.47 mml) of acid
hydrazide G 2A is refluxed in a mxture that consists of 5 m of phosphorus
oxychl oride and about 15 ml of an inert solvent (e.g., 1,2-dichloroethane
or acetonitrile) until the reaction iig conpleted (about 2 hours; TLC

nmoni toring: several drops of the reaction batch are m xed with water, the
solution is neutralized wth saturated sodi um bi carbonate sol ution and
extracted with ethyl acetate, nobile solvent: ethyl acetate). After

cool i ng, tfﬁerﬁ%glaﬁm ysii:xture gs carefulgy added o 100 nil of ice water,
the resulting 7 crystals are isolated, washed with water and petrol eum
ether and dried. The aquegus f53.tamte | S ractedotihgee tines with 100 i
each of ethyl acetate, the organic phase is washed with dilute sodium

hydr oxi de sol ution, waterFnds 9®39%as saaldat ed sadi2B9h chl ori de sol uti on,
and it is dried on sodiumsulfate. The residue that renmains after the
solvent is IEi(KBir) | ed off 3%26ctin$'sol ved for purification in

tetrahydrofurar with activated carbon and heated to boiling for a

short tune. H Rf(:qM$(atd@) H}%@ (s %Hdl!it%otf‘elﬂﬂbﬁt@r(sat% an’PF%)HEéH"I Jatdén i s
di ted t d T t .t bt ai d
et o by oans ot Cc M aBtbhy g Ta iy Sy ePh D, 2 5L g 2 oL

gel ; nobil e phase: ethyl ﬁe) ate) as well as recrystallization from ethyl
acetate. Appearance: YellGwsh-brown powder Yield: 0.170 g (91% Sunmation
formul a: C, 8H, 3ClI N60OS (396.86) Melting point: 203-20SC El enmentary anal ysi s:
CHN (Relative to C, 8H, 3CIN-OS A d. 54.58% 3. 78% 19. 45% x 0.4 THF) Fnd.

5& 45% 3. 7Qf6tdaa. &Q%toﬁydﬂﬂn\ému(e@%ba}er derivdBvésthan dise b ubkdHes ddditiddd) , 7. 90 (s,
H, pyrazole-4), 7.76 (d, J = 3.0 Hz, 1H, H6), 7.23-7.20 (m 1H), 6.94-6.00
(m 1 Hynthesiy 8 @mpBufds of e (F),hn opivk niee-diByrine ldtbm ishi§)laced by Anétdet, leaking 9. 0 Hz,

J =3.0H, 1H H8), 508 (s, 2H CHz), 3.91 (s, 3H OCH3) Depending on the
subst | GroHr, &7 eample by br%@ﬁﬁdﬁﬁﬂ%%’ﬁ?ﬁ)’b@ further derivativized with
substituents on the quinoxaline ring. These derivatizations conprise, for
exanpl e, the processes that are known to one skilled in the art such as
acylaty 9y &3¢ o 1AL As) 1 EEY G 1 YA RXN R Chigy cl eavage,
substituents has/have 28 influence on the acylatlon p05|t|on al so be
produced, noreover, starting fromsubstjtuted orthophenyl enedi anm nes. The
|atter is provided, for exanple, when el legt ron-w t hdrawi ng substituents are
present. Starting from 4-nitroph’é hamine, this variant of the
production of unsymetrical ly suRst¥ gidm,corrpounds (for exanple with X, X
=C and R = N2, RL=R3 =R4 =H) isto be illustrated bel ow, w thout,

however, ”’!M%ﬂg(@‘éz'rﬁ'ﬂo Iaeme%ﬁéttpbwng &utnlah&n&&@ta@del%ﬂvt {mﬂs reaction

steps are perforned as described above. |, ~ Ji"~y~ ~. G- et~N
"trr: Zsu¥pendeddn 20Im] Jf hiydraXine hdmbhyd@htd:)ahh the ril'lxtu@c 1s*requxbd ﬂNllA[he rebttion.is 7L.
~f38%W i~ ~H7f .. H ~ Iti"J (D) ~y Y

completed (about 2 hours; TLC monitoring: several drops of the reaction batch are mixed with
water and extracted with ethyl acetate, mobile solvent: ethyl acetate). After cooling, the reaction
mixture is added to 150 ml of water, and to complete the crystallization, the resulting suspension
is allowed to stand for several hours at about 4°C. The crystals are then isolated and washed with
water as well as petroleum ether. After drying until a constant weight is reached, the crystals are
dissolved in tetrahydrofuran, the solution is mixed with activated carbon and heated briefly to
boiling, filtered, and evaporated to the dry state at reduced pressure. The product that is obtained
(yellow powder) of composition C,;H,;CIN, (288.74) exhibits an adequate purity for the

additional reaction; analytically pure compound is obtained by recrystallization from



H N_.IJ *h tJ, ,~" a te7 s Wialc.I|ah=, Knoubr~c~. ~ir~w a~4i ~~l . ~utJl. ~

fatl ~rase NCy .~ ~H~14 (~ N N (R2 = strong el ectron-wi t hdraw ng
substituent, fox exanple NO 2) An anal ogous procedure can be used when
substituents that have an opposite ef1f5ect, i.e., activation of the am no

group, are present. Both variants aré al so successful when using

mul tiply-substituted phenyl enedi am nes. Depending on the substitution
pattern, additional nodifications can be perforned l|ater. Starting fromthe
nitro tgﬁg{g,gmfﬁrgn.parti cular the reduction to the amno group is of special

i nportanc This function can be further derivatized - e.g., acylated or
al kyl at ed; ¥jhigs function oangglemspe nodified via a diazoniumsalt. The
previ ously nmentioned synthesis systemis explained in nore detail based on
the | fol | oMklrdgg pyint:hesi s28xaggCes: Synt hesi s of

N- (2- Am no- 5-ni trophenyl ) - 3, 6- di chor opyri dazi ne- 4-car boxam de (C 3) ~A
~..~~. ~. ~. ElementarynuotlysiThe sol (ti on of dhe equi valMent of

3, 6- di chl or o- 4- pyrlda2|necarbox lic acid chloride in absolute solvent is
slowy added in drops to &lti x3UP&%of ed®4fbl ar amBudls of 4 30

ni trophenyl enedi am ne and_base I exa pyridin triethylamne, Hunig
base) in absol ute sol vent F(‘& 51 gé)é‘t rah%%’uran, %8?3% or onet hane,

1, 4- di oxaney, and the under nitrogen atnosphere and while being
cooled w tﬁR'(%?) The reactv’ id(n r%)atch is stirred at room tenperature or

el evat ed t epper@ , t t is
used, until the rgﬂ\ﬁ??o 7543%%&3&@3(@%1 acce?era'ﬁlE uh%tyﬁgbl\réggf il%% bat ch
can aI so be treated for seyegaCHN 183 @S3HNCHL)Y rasound (TT. C monitoring:
several drops of the reaction batch are mxed with dilute hydrochloric
acid, the solution is neutralized with saturated sodi um bi carbonat e
solution and extracted with ethyl acet ate nobi I e soI vent sui t abl e organic
sol venGenefad Opeseting Instractioph fordls bipg y dyagy o
i sol at ed, WhICh S carrled out by separation of he crystals that are

o) sthylayipexalia p2dGelsol vent. Pure crystals are
obt ai ned by recryst aI i zat| on. appear ance: Yell ow sh-orange crystals
Mel ting point: 244C (from 1, 4. di oxane) Yield: 89% Sunmati on forrrul a:
Cl, H~C12N503 (328.12) IR (KBr)rf 3448 3259 (NHZ) wg673 (C = 0O 'H NWR

(DVBO- db): 10.41 (s (Bf) g™ exct;ar’i' & i tte D20) ; 8.53 (s, 1 H,
pyri dazi ne-HS); 8.27 (g 1 H,w yﬁtﬂeh\,ﬁ 7.94 (dd, J = 9.2 He:

J =2.6 Hz, 1 H phenyl- H§ 83 (d J = 9. 21(;,;)-12H H, phenyl H6); 6.68 (s,

2H, NH2, exchangeabl e wth bQO) Synt hesi s of
i tro-1H qui noxal i n-

? _ ( rSN,\Chl CC);_% go UQ_&)_IZ géﬁ?eqwéf&!r&% tl[}e corresponding acylating agent - por e)gamﬁ?]g acetyl ~me

chloride — in absolute 1,4-dioxane (about 2 ml per mmol of acylating agent) is slowly added in

) drops to a suspension that consists of one equivalent of hydrazinoquinoxaline (F-1) and 1.2
equivalents of base (for example, triethylamine, pyridine, and the like) in an absolute solvent (for
example, 1,4-dioxane, THF, acetonitrile) (10 ml per mmol of hydrazino derivative F-1) at room
temperature. After the addition is completed, the reaction batch is stirred at room temperature
until the reaction is completed (about 12-18 hours; TLC monitoring: several drops of the
reaction batch are mixed with water and extracted with ethyl acetate, mobile solvent: for
example ethyl acetate). For working-up, the reaction solution is poured into water, and the

resulting product is then 1solated. A possibility of the isolation is the separation of the resulting

precipitate and subsequent washing of the precipitate with water as well as petroleum ether. The



3 equival ents of base (preferably 60% sodi um hydri de di spersion) is added
to a solution that consists of one equival ent of

N- ( 2- am no- 5-ni t rophenyl ) -3, 6-di chl oropyri dazi ne-4car boxam de (C-3) in: an
anhydrous solvent (for exanple, N, N-dismethylfornmanm de) under nitrogen:

at nosphere, after which the reaction mxture is stirred until the reaction
is conpleted at 100C (reaction time: about 15 mnutes; for reaction
nonitoring, several drops of the reaction batch are mxed with dilute

hydr ocjghiidiCorakd shod@dy exid A6k @@lhws&iﬂab@é &&Lnleeﬁbﬁt‘@ d%%g hx?a]?e%zmel in €Lyl

acetate; the co Ieted reaction can be defect tion fromthe
changi thi cade, the@olutias bi BB a&ALkd } Fl@ﬂu(ﬁ, iC0bOWadhe @ Widavderafd sdtOraRidQVWEAm

Appear ance: Melting point: Field: Summation formula: IR (KB~r): 'H NWR

(DI VI SBlatfil sblatibows wely ad dried, B4AGaBY %eCrECING@R! is2040@0)by IRtllaid-Z) ; 1687
(C=0 13.96 (s, 1H NH); 13.02 (s, 1H NH); 8.11-7.93 (m 3H, phenyl-H);
7.28 (s, 1Ho pri*f)amlreSp@bﬂ)ve‘Eh}dafadldélﬁ\iadnalther@mspandirngqarmmmt thetnip dueturof
general fornula (1) is carried out with the formati on of the conpounds of
gener & COMERRIVEght (Eeacher pnd Higt qceylseefaﬁméﬂ:bmmvesmmh@d VWiieedssamn al so
be pro uceg L 3 l.i ke Hcﬁ‘a?$eady descri bed conpounds (E-1), (E-1) and

(G 1) . th¢ Frodpproductds disiolyeddn pivanercipidShitahie WvRIbu RIS apley isahy ol o

h. b
1 Pl B VY bR i B, Ao LTl e QSR Sy et VD

perfornmed anal ogously to the prior art can be used for the production of
the conpounds according to the invention with different substituents in
1y posi $ynfHesis boD-AReryitidrazRRPE [BY5 Peh160- 1116y rEA0RSt ) Iyt 6. PraiR@hh18hiRexine t her
derivati zations, such as the processes of oxidation, reduction, ether
cleavqgglﬁacylatlon 32 al kylation, hydrolysis, etc., that are known to
one skilled in the art can be perforned The productlon of the conpounds
according to the invention wth.di] Qﬂw§ubst|tuents in l-position is
expl ai ned based on the exanpl es EL Qyt it is not limted to these
exanpl es. Representatives that "¢arty¥an’ kyI cycl oal kyl, aryl or

het er oar yl substltuent are presented here mhereby this radical is

ted 1 Exanpl
8? "Deri vat i Heggbis ohedaRRGEHA R aREAd RSl SRR o, P S
K 1Wtrd&13nsﬁoﬁh%r&88&lorﬁﬁ%§hhm{d's @f‘tyEQ@l‘l‘v’i’th use of the following reaction

parameters or reactants:

Acylating agent: Acetyl chloride
Reaction time: 14 hours
| Appearance: Yellow crystals
| Yield: 61%
Summation formula: C,sH,;CIN(O (330.78)
Melting point: 316-320°C (consisting of ethyl acetate-tetrahydrofuran
(1:1))
Elementary analysis: C H N
Cld. 54.47% 4.57% 25.41%
Fnd. 54.39% 4.59% 25.15%
IR (KBr): 3261, 1500 cm™

"H-NMR (DMSO-d,+ D,0): 7.66 (s, 1H), 7.47 (s, 1H) (H5, H8), 7.09 (s, 1H, pyrazole



(M3 Recrystallization Medi um Appearance Ml ting

Poi nt 1H- NVRI | . 1AC1H CHzCH3C14H' Cl N6Et hyl Acetatel4. 19 (s, 1H, Pyrazole-x
0.5 HzOLi ght PinkNH), 8.33-8.29 (m 1H), (307.74)Crystal s8.11-8.07 (m 1H),
7.82-247-250C7.69 (m 2H) (H6/H7/H8/ HY), 7.57 (s,1H, pyrazole H4), 3.51 (q;J
= 7.4 H" 2H, CHz), 1.51(t, J = 7.4 Hz, 3H,

CH3) I'l . 1BA H CHzCH2C, SH, 3Cl N6Et hyl Acet at e14. 20 (s, 1H, Pyrazole-CH3x 0.6
HCl Col orl ess Crystal sNH), 8.34-8.30 (m 1H), (334.64)230-233C8.14-8.10 (m
1H), 7.85-7.70 (m 2H)  $f) 238 s, 3H, Cﬁkﬁ‘m(s 3H, CH, 198%3H CHg _
No. XRl - RSummat i onRecrystal | i zati on’ B NVRR4For hul ‘alVedi )Appe ranceMel tin
g Point(H6/H7//H8/HI); 7.60 (s,1l1ll, pyrazole-H4), 3.48 (t J= 7.2 Hz, 2H,
CHz), 2.05-1.94 (m 21-1, CHzZ), 1.11 (t,J = 7.3 Hz, 3H,

CH3) I | . 1 GeaGhHOpaTrim)zICHBICri G, (BCINBlicsIs\Of 1/Avbstitted 4- 395)(@ﬂordzHH pyeatol e-x 0. 2
H20Li ght Pi nkNH), 8.33-8.29 (m 1H), (330.39)Crystal s8.12-8.08 (m 1H),

7. 84- 258560776 dimethyI M Alsiaealp [R3HBuinoRakes Aecondingdo GepaikEdathla (3):49 (t
J=7.4 Hz, 2H, CHz), 2.02 -1.87 (m ZH, CHZ), 1.63-1.44 (m 2H CHZ), 0.98
(t,J =7.2 Hz, 3H, CH3)II. 1. 1DC1 H CHZCH- C, 6H, 5CINGEt hyl Acetatel4. 19 (s,

1H, Pyrazol e- (CHS)2(326 79)Co| Q,L ess toNH), 8.29- '8 .26 (m 1H), Yel | owi sh
Needl es8.12-8.07 (m 1H)Eq r 215C7. 69, (QLn, H6/ H7/ H8/ H9), 7.59

(s, 1H, pyrazol e-H4), de ,#\T}U'FE‘,’ZH)JI,“ , 2.44-2.31 (m 1H, CH),
1.08 (d, 34 e ’{ P ow

No. XRI - RSummat i onRecr yst al If'zat i on H NVRR4For el aMedi un{ MG) Appear anceMel tin
g PointJ=6.4Hz, 6H,2xCH3) 1 1. 1. 1ECI HC~-SI ~" C1N6Tetrahydrofuran7 96-7.92 (m
2|Itl)|), 7. 79-Asuseense@4<§ a?sl)hygiagwﬁ dezavatigeU G- 7zl=(mlxtqqebthat¢0@5srsrof511€r ystal s(mm
1 (Ha/ H7/ 7- 331 H4),4.26 (q, . J =

21, CroicigrogtRags (20 31 bep ol and hSiphaiph PRI B ot AECRPRDCIeBPFEee ] o1 4. 30

0y, 204 PERERE: ‘éf”%@d%@Oxﬁi&&%sl@?@g@’i&ﬁ%%ﬁ%‘ﬁ%# HrFlsyon g (s 1
PYT 8z 04;€ ikl with Wétef SdRiradddbith etBYl dcktafe, %ogﬁém&@ Sitable %%é‘aﬂk‘ s\ﬁﬁf%ntw' t h A

Cycl oal kyl Substituents in 1-Position r~, ~~ wXx ~ ~ ~

~~ 1 ror organﬁ\k)n?ﬁtﬁéﬂ&tmﬁtpﬂba&thpmcd%né)rml a (I\/G) Recryst aI i zat| on Med| um

Appear ance Melting Point'H NVRII.1. 2A0 HC, ~H, 3CLN6Et hyl Acet atel4. 21 (s,

1H, Pyr azollorwogkigg-#g]the g}ﬁedp'pmt(imﬂpatcg islc?:@ul(}gaqdnqi to ice water, the resulting

2H), (350. 30) Crystal s7.85-7. 69 2H) 238- 240C( H6/ H7/ H8/ HI) , 61 (s, 1H,

yrazoqrést@lme pr@du@ isgisajated and washe %M)th water@s yeBgs pefoleym ethery /’éﬁzﬁrnn@g 1.98
014 23

I(Dyr azof 8P{0‘§1§§) i})ssﬁ?i‘f gdﬁfﬁbﬁgagggﬁl%%ﬁ lvsg 1§atezibca(rm(n andl t|}_1|e mixture is
%H) ) (et Qe%%aﬁ%ﬁl%1%h§f19§te(xgkva1>b')agied ﬁéz‘e &55&%}]'12)&5%;(15‘%6{‘71@%/ H9) ,

pyrazol e- H 4) 7 (m 2H,
CHZ) , rbméfhine $Bstbibe iStten eryst%ll&e@fﬂgﬂ] alsuftdbld sdiSetm 6H, 3 X
No. XR~- RSur nxr ~at i onRecrystal | i zati o~' H NVMRR4For nmul aMedi un( M~) Appear anceMel
tijng PointCHz), 0.96-0.86 (rrr:, 2H CHz)II.1.2CCl HC-HZ, C12N$Col or | ess

told4.25 (s, 1H, razol e-
Synthesis of 4-[3(5)-Chloro-1H-pyrazol-5(3)-y1]-1,7,8-trimethyl-[1,2.4]triazolo[4,3-

HE™

alquinoxaline (1.1.A.):

H
0

-
HCo oy, oy, Ay oo
LY
Hnﬂl‘f/\l \E:\.N
e N (¥
The synthesis of this compound is carried out by means of previously mentioned, general

operating instructions, whereby the reaction time is two hours.

Appearance: Light yellow powder



k.""'~ Y~"""""""(444.93) Yel | owi sh Needl esNH), 8.53-8.49 (m
1H) , 235-240C8. 14-8.10 (m 1H), 7.79-7.71 (m 2H) (H6/ H7/ H3/ H9), 7.61 (s, 1H,
pyrazol e-H4), 7.27 (sbr., 5H phenyl - H), 4.28 (s,2H, CHz), 3.42 (s, 2H,

a-i2), 2.58 ("s" br. 4H plperazmel , 2.3S ("s'br., 4H,

pi perazine-CH 11 1. 2DCl HCZ4HZ C12N~Col'ér | ess to14. 3 (s, 1H, Pyrazol e-NH),
~~,~H"""""" .. ~~ ~(458.96) Yel | owi sh Needl es8.S3-8.49 (m 1H),

8. 14- 245- 258C8. 10 (m 1H) 7.79r7. 71 (m2H) (H6/H7/H8/HI), 7.61(s, 1H,
pyrazol e- H-ghhyq. 7. 3(br. Slsquhenyl , 5.2 (s,2H, CHz), 4.3 (s, 2H,
CHZ), 3.42 (s, 2H, CHZ) ("s'"br., 4H, piperazine-CH),2.4 ( s'br., 4H,

pi per azi ne-Summdtion formula: C,H,,CIN, (312 76%\1 _ _
No. XR1- - RSunmat i onReer yst all i'zati on' H NVRRAFor nul aMedi um M5 Appear anceMel t i

ng Poi nt CHMeltiagpdidt:1. 3 A)Z7£2&I?Q|(e®sﬁf1n§6fétl«{ﬁtabé‘t@t WIth (Substituted) Aryl
Radicals in Position t~4 ry-P~ Ha ~ ~" "~ r~ ~i No. XR1- RARSunmati on
For mul a ( M3lReentyytaaklysizat i on ©bdi um Appidar ance NENItl ng
Poi nt 1H- NVRI | . 1. 3AC HCZ~H, SCI N~OzEt hyl Acetatel4.29 (s, 1H,
Pyr azol e- (A0%21BBYQi ght Yeﬂkb\/\/l\lﬁ-B%% 13 (436% = 8. @5M9%Cryst al s1H),
7.71-7.58 ((g] 257-267C7 . 35 22 (m 3 H6/ H7/ H8/H9 pyrazol e- H 4,
pheny! - %115%‘13@4 ockay, %%(s )11 25.9880 Hi- ~ ~
- ~~CZ~H Sg}l?%({)g% é‘ Acet ate14 25 (s, 1H Pyrazol e- p~(390. 83) Col orl ess
CrystaIsNH) %7 (m 2H), 240-247C7.73-7.60 (m 2H)(H6/H7/ H3/ H9), 7.64
(s 1H, pyraa%?( gyH4), 7.17 (d,J = 8.7 Hz, 2H, phenyl-H),6.86 (d, J = 8.7

, ZH, pheny |—3 4.92 (s, 2H,CHZ), 3.69 (s, 3H CH3) 39
N(p XR1- RSuqu;pRecryst akhiizati on' H NVRR4AFor mul aMedi um( M5) Appear anceMel ti n
g Poi nt .1.3Cd Hn TAa~ C'H, 3CI N60 Et hyl Acetate/ THF 14.24 (s, 1H,
Pyr azol e- x "H-NMRQDABOrd, e $4 10(sy SHANEINA06 @, BY), (30 (s, HiH %(H6 HY), 754H§S 1H,
QH) , (393. 02) 306-314C8.50-8.05 (m 2H), 7.75-7.55 (m 3H) (H6/ H7/ H8/ Ho,
pyrazol e-H4), 7.03 (d, JpﬁaﬁaquH&ﬁzlﬂl(srﬂikr@L) )45 (6,368 (H1), 2896, 3H,Hz, 2H,
phenyl -H), 4.86 (s, 2H, CHz)Il.1.31)C H" ~YC, 9H, ZCIFN6Col or| ess to014.27 (s,
1H, Pyrazol e- (378. 80) Yel | 6sh Needl esNH), 8. 20-8.08 (m
2H) , 257-260C7. 71-7.67 (m 2H) ( H6/ H7/ H8/ H9) , 7.63 (s, 1H, pyrazole-H4),
7.35-7.28 (m 2H, phenyl-1li),7.28- 7 10 (m 2H, phenyl-H), 4.99 (s, 2H,
CH2)I'l. 1;3EC H! ~(7 e/ THF14. 28 (s, 1H,
Pyrazole-§ RIS E{u DAREH -8.34 (m 1H) Crystal s8.15-8.10
(m 1K, 7 Bin@He RAA(CH.o bndyMmAHDAIHRLILTIR 59No-pHonGibnd Bardes WHE 801 - H- 4) |

dihalo-pyridazine-4-carboxylic acid chloride results in general in the formation of an isomer

mixture, and a separation of the isomer compounds is usually associated with a high expenditure
of time and materials, the previously-described process does not allow any especially effective
access to unsymmetrically substituted triazoloquinoxaline derivatives. The alternative synthesis
strategy that is described below makes it possible, however, to obtain isomer-pure products and
thus represents a considerable improvement compared to the current procedure.

This process according to the invention is distinguished in that primarily an N-acylation
of an ortho-nitroaniline derivative is performed and only in the subsequent step is the second
amino group formed. The latter is carried out by reduction of the nitro group. The additional

reaction steps each correspond to the production of symmetrically substituted derivatives:



40

No. XRI - RSunrrrati onReerystal lization' H NVRR4AFor mul aMedi um( M3 Appear anceMel t
ing Point7.19 (m 5H, phenyl-H),3.91-3.76 (m 4H, 2 X

CHz)I'l.1. 3FA ~i ~CZ, H1. , Cl N~Et hyl Aceg@t eld. 20 (s, 1H,

Pyrazol e- (388. 86) Li ght Bei geNH), 8.10 (m, 2H),Crystals7.78-7.71 (m
2H) 203- 208C( H6/ H7/ H8/ H9) , 7.60 (s, 1H, pyrazole-H 4), 7.28-7.23 (m 5H,
phenyl -H),3.51 (t, J = 7.2 Hz, ZH CHz), 2.85 (t, J = 7.3 Hz,2H, CH?),
2.32-2.18 (m 2H, CHZ)II“ 1. QGCKH ~.~..KCz, H, 6C1FN6Col orl ess tol4.19 (s, 1H,
Pyrazol e- (406. 85) Yelf’l wi“sh N{e esNH) 8.20-8.07 (m 2H), 228-230C7.75-7.71.
(m  2H) (H6/ H7/ H8/ HOY™ 58%5?’1‘% pyrazole-H4), 7.35-7.27 (m 2H,

phenyl -H), 7. 15-7. 06 (m 2H, pRemyl-H), 3.49 (t, J = 7.3 Hz, 2H CHz), 2.83
(t, J = 7.5 Hz, 2H, CHZ)230219(m2H CHz) 41

No. XR1- RSummat i onRecr i zation' H NNRRAI;F&E mul aMedi un({ MG) Appear anceMel tin
g Paintll.1.3HO Et Fi m@l “tald. 21 (s, 1H
Pyrazol e- (423. 30) Yel”hf)“m edl esNH) O (m 2H) 200r 210C7.78-7. 74

(m 2H)(H6/ H7/ H3/ H9) , 7w 62"(s, 1H, pyrazolwe H=4) 7.38-7.28 (m 5H,
phenyl-H),3.53 (t, J = 7.1 Hz, ZH CHz), 2.85 (t, J—77H22H CH2) ,

2.32-2.18 (m 2H, CHZgI f ICI H~~ ym 4i" *w: ~~CZCH, SClNﬁQ»Et hyl Acetatel4d. 26

(s, 1H, Pyrazole-( Q| & ?’L aTgN;I)'*h 48735 (m
1H), 217- 227C8. 16- 8¢ 1H5_’7m§ig 25 (T 26 i;w: Ha/ H9) 7.63 (s, 1H,
e

pyrazole-H4), 7.34-7.25 (m SH nyl -H), 5 36 (hlts 4.68 (s, 2H,
CHz)Il.13JC H- ' ~. ~CZZ)H 9C1N6THF14 3 (s, 1H, Pyr arol e- (402 89)Co| orl ess
toNH), 8.31-8.29 (m 1H), YeIIovwsh Need| es8. 13 83(m 1H),
7.79-210-215C7.66 (m 2H) T 42} ""

No. XR1- RSunmat i onRe@l%%t%ﬂ[l[ |.on kﬁﬂWRﬁ’Fp"]ﬁu fedi um( MG) Appear anceMel tin
g Poi nt (H6/ H7/ H8/ HO) (g‘ H‘:r pyrazol e»l—kitz % 30-7.13 (m SH,

phenyl - H), 3. 52(t, J=7. OHz, 2H GIHQ') 2.60 (t, J 7.3 Hz, 2H, CH2), 2.02-1.78
(m4H, zZx CHz)I1. 1. 3KCl H~ ~J~ ~. ~C23HZ, Cl N6THF14. 22 (s 1H,

Pyr azzkg)-,: 458. 96) Col orl ess toNH), 8.33-8.28 (m 1H), Yell ow sh

Needl €s8.13-8.08 (m 1H), 7.84-210C7.69 (m 2H)(H6/H7/H3/H9), 7.59 (s, 1H,
pyr az ®}e@nkidh)= RédueBor’- 13 (m SH, phenyl -H), 3. 48(t, J=7. 4Hz, 2H, . CHz), 2.60
(t, J = 7.3 Hz,2H, CHz), 2.07-1.91 (m2H, CHZ), 1.76-1.45 (m4H, 2x

CHZ) | Inydr&lCGE HydrazaZ~, H, SCLN~OEt hyl Acetatel4.26 (s, 1H, Pyrazole-x 0.4
H20Li ght Yel |l om\H), 8.40-8.30 (m 1H), (398.04)Crystal s8.20-8.12 (m 1H),

7. 78- 223Li9B0L7 AQlafinp 2H) 43

No. XR1- 1j Sunmati on. Recrystal | i zati on' H NVt R4AFor mul aMedi unm( MG) Appear anceMel
ting IQ)’CHWWFWYFB?HHQ? 7.63 (s, 1H, pyrazole-H4), 7.36-7.29 (m 2H),
7.14-6.96 (m2H) (phenyl-H), 6.62 (d, J= 5.8 Hz, 1H), 4.06-3.96(m 1 H,
a-CH), 1.96 (d, J =7.6 Hz, 3H, CH3) 44 11.1.3 B) Exanpl es of Derivatives

W th Heter I [ i . bt

No: XR1- RSugnf‘{rhr%ﬁl%?I%@%%‘#gﬁhlﬁ:%g}lag%ﬁﬁ-%mhr/@gﬂgrf %Iag a Clten{d ﬁ}ﬂ;?lg\pn tr fceMel tin
g Poi Miitatidn MO HAGLEHRGENGD R kuklihcAselndi g%k‘h@s (s, 1H,

Pyrazol e- (336. 74) Bei ge- GayNH), 8. 37 t, 8.16-Crystal s8.09 (m 2H),
7.91-7. 86 Rt BORBABCRHran be dehindd 6(2:0(d'img t3|1'ba Qbo@&ci?ecﬂ&sér tiohd)
(H-6/-7/-8/-9, pyrazole-H4, furyl-HIl.1.3NCH ~'~C, 6H9C1N68 xEt hyl

Acet at e/ THFha necegsary %letEHed Dymtazaoﬂme@can bEkErcha@dodre descritye inokdNEgratBe 22- 8. 21
(m 1H), H20Crystal s8.14-8.10 (m 1H), 7_98-(376.23)297-300C7.96 (m 1H),

7. 69-Pr grg syptﬁetg]ably ﬂq@pﬂy /ap@?gq@;slm;qa Hhesledvatpyes that are described in the literature.

th ~' —C'H' CIN-S xEthyl Acetateld. 24 1
(Pyr &3S e Phie Geterobimmonne herr o5 (s, 1y, et s

|
DY 06- 7 o7 HbesimidardeiidimeBortadudlyd By Sl PalelR cbindh

No. XRlydRSUemmbilow ek ineShedntibg &tdoPtd dd1NMRAAE ik @Medi um( MG) Appear anceMel ti n
g Poi nt CHZ)v ~I'1.1. 3PCl H~. ~C, 7TH1~CLN~Et hyl “Acet at e/ THF14. 33 (s, 1H

Pyrazol ' e- (34ead 67 prvie)-hiervaralinesdesil stiNid} , deBvABe8 o Bdubittuted H) , Mod 1.
314-318C8.69-8.14 (m 3H), 8.00-Mdd. 2 > 350C7.90 (m 1H), 7.80r7.38 (m 4H)
( H6/ HbithigpHedy lpyadizmuhes-cai 4lso py nsed| ifiendHi the twB6¥Ebgtn atorfls cartibsdrdletiivay |
Acetate8.56 (s, 2H), 7.92-7.50 (m (347.77)Orange Crystal s6H)

(H6/ H7/ H8/ H9, Mbd. 1 270-278CPyridine-H), 6.84 (s,1H Md. 2 >

350Cpyr azol e- H 4) 46 112 Derivatives of the Conpounds According to
General Formula (1) with Hydrogen Atons in 1-Pnsiticn: Derivatives in which
substituent R (1-position) represents a hydrogen atom cannot be obtai ned:
according to the previously-described: nmethods. The latter are reacted, for
exanpl e, by reaction of the correspondi ng hydr azi no conpound w ah tri et hyl
ort hof or mate $e| ow, general operat| ng i rrstru ct| ons, V\:hi ch expi'ain the

o o I T I o "



~. ~..~rnu~ ~ ; ~~ .~ ~ ~ R$ " 3~ ~F3H") t".'" ~" 1 ~~tl i a? general
Operatl ng Instructlons A suspensmn that consists of 2.0 mmol of the
correspondi ng hydrazi no conpound in trinmethyl orthoformate (about 10 m per
nrnol) is refluxed until the reactiogzdms conpleted (TLC nonitoring: several
drops of the reaction batch are m xe ith water, the product is extracted
with. ethyl acetate, nobile solvent: ethyl acetate). After cooling to norn
tenperature, the reaction product is isolated. This is carried out either

by the r%ﬁ%saii@hluisﬁegex%ﬁlf q‘;&g trll g%hp andI Lhta?mqge %)clrﬁati%x oﬁlbﬁo%l NnRf rengItsn}m ng the

reacti raé e organi c’solvent

(for expmplofher ffaMhe pRTELHNEBRL ‘kihqd bé&k%ﬁf&ﬁp%%%& Weikd 1'e ctfolﬂen purified

by recrysta I zatlon fron1a SU e sol vent exanpl e et acet at e,

tS et { ﬁhé/dﬂxﬂﬁfo%ﬂlé aﬁmamedpr@tbamrgeoup%law@bwatfm fnenmexu e nefe, Bk e%@@ NbL. 2. A

ynt hesis o

4 [ 3( Shoc@hy Nreniih peantiyGBIny| Neriby gz ok0bdydeatimubyipaliee (a
compound of general fornula (1) with R =

React i dimethoppbenyylel N:[9phemylfiwor80 9oyl le,d¥- elﬂylelsevamfesjcbrm 1@mﬁaan lmlsEd;r mul a:

C, ZH7C1IN~ (270. 68) 47 .Mel ting point: 302-304C (from THF + 5% DVF) ' H NMR
(DVBO-db) ;. 14. 24 (s 1H, pyrazole NH), 10.21 (s 1H, H1l), 8.49-8.44 (m 1H),
8148%13 v L. . ..B.-Synt hesi s of
4- (3(5 ' ] : SiiE ‘ & zolo[43a]q
ui noxal i ne (A Conpound of Oeneral Forrrula (1) vvlth R=RL=R4=H R =R3
= CH3, X =0d) j Reaction Tine: 40 nldtes Yield: 90% (col orl ess powder)
Summation formula: C 4H'CLN6 (2 l%?r ng point: 320-323C (from THF)
"H NVR (DMBO-d~): 14.13 (s, 1H ,.v 10.04 (s, 1H< H1), 8.17 (s,
1H), 7.75 (s, 1H) (H6 HO), 7.56 (s 1H “pyrazol e-H4), 2.41 (s, 3H, CH3),
2.38 (s, 3H g Synthesis o

4-[3(5)-cm|%%gi 6. 13ipeR 26 - reitmxyy%-pltr?awﬁ%MssPlzedzmqutrfﬂi AABIQUIE4, 3- a)qui no

PSR N S 0 T REET R e N
Sunmmat -iggggnqg Mlcncet; 5b gj(anot \(FI]?hQ)Q 170;;6? = eq¥Rlafenfd ﬁ)f)z%) onﬁtlon%gé «290C (starting

from 2 conversion I nt catl 0 rom et acet at e/ THF)

" H NMRiie H89zine 1 catBoxySic adiliichioyB@E @l Naded 1R dibhs (nssevélrla‘l, mi8abséturd0 (d, J
= 9.0 Hz, 1H H9), 7.64 (s, 1H, pyrazole-H4), 7.55 (d, J = 2.9 Hz, 1H, H6)
7. 47 ( didhlobmetithn® wiide bding cénl@d With ickldnd Wjle b8n§4tirred constantly. The reaction

batch is then brought to room temperature, and stirring is continued until the reaction is
completed (about 12 hours; TLC monitoring; mobile solvent: dichloromethane/ethyl acetate =
9/1). For working-up, the reaction mixture is diluted with 50 ml of dichloromethane, and the

) organic phase is washed several times with 100 m] each of dilute hydrochloric acid. A portion of
the product accumulates in crystalline form (TLC-pure) in this case and can be filtered off by
suction.

The combined organic phases are washed with water and saturated sodium chloride
solution, dried on anhydrous sodium sulfate, filtered off and evaporated to the dry state in a
Rotavapor. The residue is then recrystallized from ethyl acetate.

Appearance: Almost colorless powder

Yield: 8.36 g (74%)

Melting point: 198-201°C



48 (s, 3H, OCH3) Il.3 Tetrazol oqui noxal i nes of CGeneral Formula (2). (1-Aza
Derivatives): In addition, the invention relates to new

t etrazol oqui noxal i nes that can be considered as N-isoteres of the
previously cited triazoloquinoxaline%zaccording to general formula (1);
i.e., a ring-carbon was replaced by nHtrogen. Such derivatives are, as

i ndi cat ed based on an exanpl e, accessible by reaction: wth sodi um azi de

starting fromthe correspondi ng chl oroqui noxal i ne derivatives. ~, Ytr !~ ~
X ~. ~ ~ o~ ~1- ‘7o~ o~ : 0. (% ,~ - ) Y .. "N FCe
~Jl~ v1l Fﬁ§é~ Qgéi?ﬁ@ﬂi i 21 Géﬁ%%gzﬁé%érégyﬂg | nstructions: Equinol ar

amount s of gofEgpondi ng chl or ggay fpxal i ne derivative and sodi um azide are
stirred in absolute N, N-di et hyl forrnam de (about 10 m per nmol of
chlorine compEMEIDMBOLENC unt BI3gk¥aH, ﬁfﬁl@ddlﬁl@ H)$7.99 (6l etssiHz FH, H%f ki ng-up,
the reaction batch is added to dilute hydrochloric acid (about 100 m per
mmol , the crystalline accunul afi7ddd,rJea2 fibm 1Py a8 51 i(dd, I sd.&Hed = @8shed
with water as well as petroleumether and dried until a constant weight is
reached. Analytically pure pro8iEctHiB5)ob88(%n8H, 8¢Hkecrystallization froma

suitable solvent. I1.3. A Synthesis of
4-[3(5)-Chl oro-1H pyrazol -5(3)-yl]Jtetrazol o[ 1, 5-a] qui noxal i ne (A Conpound

- of Gengral .Formil a wiih RL = R2 = = R4 = H X=0C) Reaction tinme: 5
hours ¥¢ 2 Ay Zzmirgnhenyl).3 Treheidazinecatboxapiide (d-1) o -

(271.67) 49 Melting point: acetate) Elenentary
analysis: CH N Cd. 48. 63% 21. 23% 36. 09% Fnd. 04%. 45% 2. 17% 35. 98% ' H- NMR
(CI703): 14.49 (s, 1Hx NH-18.65-8.60 (m. AHR-i8.31-8.27 (m 1H),
8.06-7.91 (m 2H) (H6, ;Zf,,.‘mI—OBfg'I?JQ‘)"““?T‘G? (4, [1H Jpyrazol e HA) The
structural nodifications "t Rat are tescribed'in SectiBhs I11 and |V bel ow
can also be used in the N-i%bsteres of general “formula (2) according to the

3 o R B S S EIRRNR o T2 T v
por 2oL W EBIMRRE 63 B ARFLRELPhL RUSHAIONR RS oSpmotin

there E%ﬁi&h%ﬂt.ﬁ??%m%nifufr%im ngs&ng £ it Sedcti @Ol _Eh%orﬁgg%ghkuent,

0
preferably al all'yl, (hetero)aralkyl or acyl, carries o f the two

ni t r oggdied Ot soltion nhder adttpth Sfd8pherd)iafeSWKISH ihe WedtioRuté1Bis@Afréd @il out
preferably by subsequent derivatization, for exanple al kylation, of a

conpoutid redctigeisepaipletddot molratempyrature(avhutclld Hagrs; $LEquralitoting;hyahilogelvent~, ~k R4
fr3.." , ~ r ' ~ 4.~ :x .. —-. r~~Taa R-,~."'"~".~raM
dichloromethane/ethyl acetate = 30/1).

For working-up of the reaction batch, the cétalyst is filtered off, and the filtrate is
evaporated to the dry state. The residue is mixed with water, and the product is isolated by
exhaustive extraction with ethyl acetate. The collected organic phases are washed with water as
well as saturated sodium chloride solution and dried on sodium sulfate. After the solvent is
distilled off, 1.403 g (77%) of a yellow powder of the composition C,,H,,CI,N,O, remains,
which can be further reacted without additional purification.

Melting point: 150-155°C

"H-NMR (DMSO-d,): 9.86 (s, 1H, NH), 8.49 (s, 1H, pyridazine H5), 7.10 (d, J = 8.8 Hz,

1H), 6.34 (d, J = 2.6 Hz, 1H, H3), 6.19 (dd, J = 8.8 Hz, J = 2.6 Hz,

1H, HS), 5.08 (s, 2H, NH,), 3.69 (s, 3H, OCH,)




R~ ;,~ N~ pr~~,:"1 ~. "Al i't . i~2"'N'"pJ -~ft5 F~f ~~"h~ '~ ~~
~NS.~.,~~F, R3.,., r~~-N,.~" ~ ~""A~""~~ ¢=Y'" "~0" rt~"'~ t~? ,~-N
~i~ OmMng to the chem cal nature of the pyrazole, the formation of the
RS- position isoners can be expected, by which by selection of the suitable
reaction conditions, one of the RS—p@ ition 50 i soners should preferably
be produced. Optionally-occurring product m xtures can be separated by
purification processes that are known to one skilled in the art, such as
fracti qnaloed 85Xl AR L0515 U B9 ARNfin SPRRL Al BOp)Pr OCesses int o
t he | sonmer=pure T gener a ornota (1), as shown
above. Based on sone exanples, this structural variation is shown, whereby
the invention is not to be linted to,this exanple, however; other
operating nethods that are desq&gbedHfQL}ahkylating reactions can al so be
used. General QOperating InstructipRy ¥or Al kyl ation of N Unsubstituted
Derivatives of General Formula T 2+€gdiwal ent bases (e.g., powdered
pot assi um hydr oxi de, sodi um sodi um hydri de, potassiumtert-butanolate) are
added to a &edblutiorst (0695qN@.2GhneH o€ Vt(2aimihéé-relioxg sy th 3)6 didhlosasbst i t ut ed
derivative of general fornmula (1) in about 5 ml/mmvl of an absol ute sol vent
(for ewaivpting-caborsntigd () M@%inlenf absalvte Mydhdoheihyformamiieds owsedaindédVF) under
ni trogen atnosphere, after which the mxture js stirred for _one hour at
r oom tEHpesnatmephereeh 0.266:3(5 &hament: S cgpivalents) of spdivay hyidgde g Eha repqhioas er abl y
al kyl halide or syl ate) are added,  after ich the reaction mxture is
1Y HE 1 S0P RUARE [eBiangs COMFtee Bt R VBestioe bifse ARl 8 PHES: 11

ni toring. ver. f ' ' ' ' e
nydr ook BPr R RlBR s B arc oL 1R rh4ER0R A B RS B uctblanct £,
exanpl g4 G5t PLAEHPRREGLRL PYE BEEROAKE ofthd Skitdet mbBiie YN hl: RbtyY Reetdid) She
reaction batch Is added in dilute hydrochloric acid (about fbo m /'nmol ) .
The pr&mipétt adaetidn@h be Yetptted iradition ffon the chehgipf oftihe B bigtion @Blutiowls washed wi th
water as well as petroleumether or extracted by extraction with an organic
sol venfrom Thek rdd todstown)ide product is then pre-purified by treatnent with

activated carbon. A subsequent purification/separation of the positional
i somers is tharwqﬂ@ag-@n,tthwaetmnoﬁ?gmg Asasullogided pader pitrorenatgypsphescinioonat ed

cryst i zati.on.. The structures qf these derivatives n be determ ned
b bustel R byl et BF FupRg Pt e SEPE W th use
of the _ pe i i\ J . i ] i npl es
R L T e i e Ra s G R L A
Synt hegitf wafer as well as petroleum ether, The residue that is dried untjl a constant weight is reached

4- (5-Chl oro- 1H 1- net’hyl - pyrazol -3-yl)-1-(2-thienyl nethyl)-[1, 2,41tri azol o_J
4, 3- a~gulisacixed fon purificatiod imrtetrahyadrofuraly] thosoletivin: is Alved|witheactiivared barbors ahd oxi de
Base: Powdered potassi um hydroxi de Reaction time: 1.5 hours Appearance:

Yel | owthe piistuye-is hoedty wiloxeds tikiered sifrand evaparatashtantheadry Saghp 3 BoMvapqr3Diss6)

Mgl ting point: 205-207C (from et hyl acetatﬁg "H-NWVR (CDO 3): 8.32-8.27 (m

1H), 8pProdugs hpsiadegyaigpurity feygheradsiqna] reaqtjon ilige anghyticply pysg pubstangerofithe 1

(1t opriamisn Gail s b ot gy ligdioh s S xfiobofSld Bym i < o

4-[3{5&h§nk85@-1-nethyl-lkkpyrazol-5(3)-y|]-1-(3-pheny|prop~)[2,2,4~triazo|
0~4, 3-a~=qui noxaline as Wll as Separation into Its Positional |soners

Sol vent: Abgpidite THF Base: Poydepgdsery.assi um hydroxide |somer separation:
Col um chr omat ogr aphy:

Melting point: 328-330°C

Elementary analysis: C H N
(relative to C,,H,CIN,O, Cld. 52.17% 3.46% 19.62%
x 0.1 ethyl acetate) Fnd. 52.47% 3.62% 19.49%

IR (KBr): 3317, 2811, 1663 (C = 0) cm



Stationary phase: silica gel Mbile phase: 1,4-dioxane + diisopropyl ether

—1 + 1) 52 4- [5 Chl or o- 1- rrethyl-pyrazol-3-y|]-isorrer 4': 19y wls ,,~I~S.
~~~, b~ "ta "~""x~ trtd., .r~'" Appearance: Col orl ess

crystals Purification: Recrystalllza on fromEA Summat i on formul a:

CZZH~9C1IN~ (402.86) Yield: Melting pai IR [crri"]: "H- NWR (CDC 3) 0.145

g (329% 179-180C 3432, 3158 2953 (NH) 829(d J =7.6 Hz, 1H), 786780
(m 1H), 765748(m 2H) ) (H6, H7, H8, HI), 7.86 (s, 1H, pyrazole-H)

7. 38 2283(?@t Nﬁg& @QggygFDZH 1%4% 11133@?%1{ 3125%4& 1&%};1110%1%&1*\?}1),2'*

4- [3 Chl o~t o- 1- net hyl - pyr azol - 53yl720 GRWEN 15 5H7 Hsp@ra%a@q@f) elicgCh @' orless
crystals Purification: Recrystallization from EA Sufmati on formf

CzzH, 9C1N6 (402.86) Yield: 0.26CH) (58% Melti ng poi nt: 1S8-160C IR
[crri']: 3432 (NH) '"H NWR (CDC 3): 8.12 (dd, J 8.1 Hz, J = 1.5 Hz, 1H),
7.83 (dd, J =8.1 H, J=1.5 53 Hz, 1H), 769752(m 2H) (He, H7 H8,
H9), 7.88 (s, 1H, pyrazole-H, 7.38-7.21 (m 5H phenyl-H, 4.40 (s, 3H,
CH3) , S}YMIESIStOf 2 hiorp- 36(3tehlorg i H-pya20]- SZ'IE@nIe(hOXSqmnmaBn@H CHz) A
derivatizati on on the ni trogen at om of the pyrazole ring can take place not
only in the stage of the tri-or tetrazol oqui noxazoline derivative, but also
in an earlier reaction stage. F or the“*gﬂ%npounds in question, the latter
type (D), (E); (F) or (G. The

can be perforned starting fronv@@ngg%€
subsequent synt hesis di agram conbi ~Ahe different possibilities. A
process for introducing an aryl group is described in the literature for

() with Rigom R RuHALGP HRYBHEGRAiOBquilBidnzcs cyclic
Chem 35: 113- é?? 1998)) tStartlg%g flrg%ncorrpouzﬁd%iﬂg%?ﬂge( zéls!ﬂgweg

pr ef erindd nilofiphcsphpas akgehldiie Geiile baing 26d1edWith iceaONBaLIRE Mmtl shasofa | actam
N

protective group on the nitrogen. FI R R4 ~t~ ~ ~ ~ ~ ~ ~~ . Fzs.. ..~
~.ys edidie; theseachpn mixture i$ theirdfluxdd antil the reaction is~colhpdeted (abdutr?:jhouvs; r~. ci
~y H

TLC monitoring: several drops of the reaction batch are mixed with saturated sodium
bicarbonate solution and extracted with ethyl acetate, mobile solvent: ether). For working-up,
the reaction batch is first cooled to 0°C, then carefully added to water and neutralized with
saturated sodium bicarbonate solution to improve the crystallization. After several hours of
standing at 4°C, the precipitate is separated. The analytically pure compound of composition

C,,HgCL,N,O (295.13) is obtained by recrystallization from ethyl acetate in the form of yellow

needles:
) Yield: 0.660 g (68%).
Melting point: 243-246°C
Elementary analysis: C H N
Cid. 48.84% 2.73% 18.98%
Fnd. 49.04% 2.98% 18.76%
'H-NMR (DMSO-d): 13.99 (s, 1H, pyrazole NH), 7.98 (d, J = 9.0 Hz, 1H, H8),

7.58 (dd,J=9.0Hz,] = 2.9 Hz, 1H, H7), 7.45 (d,] = 2.9
Hz, 1H, H5), 7.22 (s, 1H, pyrazole-H4), 3.98 (s, 3H, OCH,)



~) ir"~ ~ Ra Via,) CiIallntl/IVFn‘pr~t~':. y 3HNy its atTtl R:y NN

f23...N..,tp~1"‘ Y,.pr~ii2JN~~~XNP~Nv;.t&.~~. Nii ~. ror
NhFa t~2, Ntd ~"~'r N:ai tr> ti'~o ~H3tl1l wlht~ fti 11 8F6 ~tE~ F;, RS
n-) j~ M, -.. >x snt~ts~rn R3 ~tfi-~. ~.-->t d yH ". ~ e4l h) ti ''~F2
ad.’ 1' e H ~) H~t;1 ~~—~ IwWa7 w |& ~5 "NIN F~ ~ :rj. ~~, ~ f,~~f i~",x
Ha. ~~~_ ~u~ ..:~~,x ., ~.~,,, Ft. Qr r~fs. “~rl fz~ ~=ti ixFi'tJ to

>r o ~ni 54 Key ] Ei nf uhrung von R5 = ~I'ntroduction of RS The introduction
of sub 1 : det ai

bel ow Paseton—an—exam ol d A d Q QXV{] ‘_. £ 1 ed
thereto, but can optlonally al so easily be transferred to other
substituents by slight nDdlflcatlon of ,the reaction conditions. By
variation of the conditions, eC|aIIy ﬁyﬁﬁolvent base, al kyl ati ng agent,
tenperature and optionally cat yﬁgé: ratio of the two N-isomers can be
varied and thus in the individual & )-wgl SO be shifted in favor of the

desired isomer. iid"'" N~ 6t5 it3~~~N-M-_. 6t4 ~J4.' ~~~I|" RO ..~ .r~n,~
to:: nm2~..rt & 1& r~t'"t~ ~1ti~~SJ, (E 1 ~L-l4~ky~) :,~85
I3nner~ngr"rrrisc lr rrewworr y TREN .1?J'IHO '"Yu pt6 tri fi~~tt'" NR N
rj as "r r i r~~w-

o ZﬁsusEé’ﬂs&ny%f 9‘6"a70|§ (2% mmol%fofﬁ; :]llﬁror ﬁggﬁ]gré) LA Pﬁraz?]l fiet. rt
F29. "rlemrro'xal%e (EtX).is suspended int 1‘5-ml'of‘hydra21nem0noﬁyd?ﬁie after Nlﬂlch"fhe reaction

Tt 2~~~N~. , N ~Pit. ~~~1R f t 1) 1~-5~ ~1i >'tt htYr~ R ra*N ~. a T
~a' m»x%urmsRﬁﬂuxed unal the reactions compléted (readttonMmesr 2 Wouls, T1LF mon1tormgN~a ~
~le Rl ra G12'1 H41 Fib-  t nara NRI Wor NRO.~~ .~ N.~-.~ R~ ~.

ra . Lsevgraldgops of he repgtiop bptch are mixed-with @ater 3nd-gxtracted _wmh athtl acqtate, mybis~1 2 rt

xG
solvent: ether). For working-up, the reaction batch is added to 75 ml of water and allowed to

stand for several hours at about 4°C. The precipitate that is produced is isolated, washed with
water and petroleum ether and then dried in a vacuum until a constant weight is reached. For
purification, the crude product is dissolved in tetrahydrofuran, mixed with activated carbon, and
this mixture is refluxed for several minutes. After the activated carbon is removed, the solvent is
distilled off, the resulting light residue is then suspended in ether, the solid is isolated and
washed with ether. The thus obtained product of composition C,,H,,CIN,O (290.71) exhibits
adequate purity for the subsequent reaction. For analytical purposes, a recrystallization from

ethyl acetate is carried out, which provides a beige-greenish powder in 60% yield (0.396 g).

Melting point: 219-222°C

Elementary analysis: C H N

(relative to C,,H,;CIN,O Cld. 49.86 4.12 27.26

x 0.2 ethyl acetate) Fnd. 50.16 4.16 27.01
"H-NMR (DMSO-d, + D,0): 7.58 (d,] = 9.0 Hz, 1H, HS), 7.28-7.25 (m, 2H, HS,

H7), 7.08 (s, 1H, pyrazole-H4), 3.86 (s, 3H, OCH,)



55 [~eY ~ ~. (E-Alkyl) als Isonerengem sch = (E-Alkyl) as isonmer m xture
TRENNUNG = SEPARATI ON Al kyl ati on of a

2- Chl oro-3-f3f5)-chl oro- 1H pvrazol -5(3)-vl | aui noxal i ne for the Production
of Conpounds of the (E-Al kyl) Type: 2 eqU|vaIents of a base (for exanple,
powder ed pot assi um hydr oxi de, sodi um23 sodi um hydri de,
potassiumtert-butanolate) and, if necessary, catalytic anpunts of an
inorganic iodide, are added to a solution or suspension of one equivalent

n|troge stphere The ntxture is stirred for 1 hour at room tenperature.
a—@%spen5|on is present,,an ul trasound treatqpnt can have an

advantageous ef f ect on the dep otonatlon and t hus thuhe further course of
the reaction. Then, 2 '8 kefit’s of _t he cOFrgspbnding al kyl ating agent,
such as al kyl halldes or ™ Ries, ‘are addedm» #1efl which the reaction
mxture is stirred until thg,reaction is conple;pd g ecessary reaction
tenperature: roomfienperatu:re up to the boiling range of the solvent that
i's used; thphecuiheds HstradiRns Eafkp@A tb Shetgeaerkieshehyingartu@fond ks, the sanpl e of
the reaction batch is mxed with dilute hydrochloric acid for this purpose
and exprodadtiod otf\md'lptﬁmhybftapeet}al e; nobile solvent: suitable solvent or

m xture). If necessary, i.e., in the case of reaction that is inconplete or
proceeds toﬁ%ﬁxownyﬂonrhwéamgﬁéalﬂﬂéﬁwﬁaﬁdk@lﬂ an thegolqyeing syrbesiseexa@aied Lat er .
For working-up, the reaction mxture is added to dilute hydrochloric acid,
and the reaction product is isolated. This is carried out by separ.ating t he
e. | VN it h ani ¢ sol vent,

after ¥ : E S e {2 -SSépara 6f the isomers as
wel | aﬁwﬁﬁﬁhﬁm?MQMﬁk als is carried out by nmeans of chronatography and/ or
recrystartizat T%e—jgﬂeral operating instructions are explained in nore
detail based on the foll owi ng exanpl es: 56 A) Synthesis of

2-Chl oro-3-[3(5)-chl oro-1-ethyl - 1H—pyaa40| 5(3)-yl)-guinoxaline with RS =

Et hyl Base: Powdered potaSS|un;@ygroghdgzﬁtkylatlng agent: Ethyl iodide

Sol ent: Absol ute THP | soner sepaﬁﬁt ofi: ., Col uim chromat ography: Stationary
phase: silica gel Mbile phase: dlchtoW§g§thane + ether = 49 + 1) Sunmation
formula: C, 3H ~Cl2N4 (293.16) 1s Isone Appearance Col orl ess crystals
Melting point: 149C (from dii sopropyl edﬁer) H NVR (CDC13): 8.15-7.84 (m
4H, H6, H7, H3, H9), 6.78 (s, 1H, pyrazole H4), 4.32 (q, J = 7.2 Hz, 2H

CHz), 1.49 = g%&%

platy-r honblé'téa‘(():%(lo_’?%’inammqf hﬁl‘wp i flilﬁ %9?5 %"S&é@?@%ﬁ%’g? %gét)lhg i " H- NVR
( CDC13hxox§ne2a%d$m;§§i With &be g%@ S menddly 1 E%n\lall'gntsj bf §%th§']a¥x§iné &H)pr({t%;ve T~7,
H8, H9) 4 (s, 1H, pyrazole H4), , 2H, CH); 1.54 (t,
J =T. gaﬂmoﬁiﬂere&@lmﬂ)n dhyritdbesD o1 Glfmol 1.1 equwalents) of 2-thienylacetyl chloride in
ZthIoro-3-[3(5)-ch|oro-I-(2-nethoxyethy|)-1ktpyrazol-5(3)-y|)-quinoxaline
wi't h RS mi ofebsobiy dihiidxaBa isslovwby wdiied ael dipps alsopmrierhpadatosei déie Adeyidmt i ng agent :
Met hanesul f oni ¢ aci d- (2- net hoxyet hyl ) est er 57 Catal yst: Potassium i odi de
Sol venfelutigisiy I‘}tﬁ“é“ﬂ!echu%ﬂ dBegg@ction is completed at room temperature (about 14 hours; tor

reaction monitoring, several drops of the reaction batch are mixed with dilute hydrochloric acid

and extracted with ethyl acetate, mobile solvent: ethyl acetate). For working-up, the reaction
batch is added to 75 ml of water, and the mixture is mixed with several milliliters of dilute
hydrochloric acid to improve the crystallization. |

After several hours of standing at about 4°C, the crystalline product is isolated and
washed with water as well as petroleum ether. For purification, the dried substance is dissolved

in tetrahydrofuran and mixed with activated carbon. This mixture is refluxed briefly, then it is




| somer separation: Columm chromat ography: Stationary phase: Silica gel
Mobi | e phase: Dichl oronet hane + diisopropyl ether = 1 + 1) Summati on
formula: C, 4H1zC12N40 (323.18) 1S |somer: Appearance: Melting point:

Col orless crystals 89-90C 'H NWR (CDCLl3): 8.16-8.02 (m 2H), 7.91-7.79 (m
2H) (H6, H7, H8, HO), 6.75 (s, 1H pyPazole H4), 4.53 (t, J = 5.5 Hz, 2H,
CHz), 3.65 (t, J =5.5 Hz, 2H CHZ), 3.12 (s, 3H CH3) 2" Isomer:

Appear ance: Col orl ess needles Melting point: 125C 'H N1VIR (CDd 3):

3 o ?@%e? cf*”}l%ghe 9@?@9%0%@ ﬁghg%n"s')og d%tiﬁ%@%ﬂﬁ%e%@dué%t(iﬁgm H7q i s 5933’ o
! Cll;l|25)7% g‘ﬁ%ﬁgélfd‘m%{b?%f F)%qlt'l?et OQLOIQ%WPIOW% gf bs tfﬂﬁ %(hlgl

reactl ks ron orresp ond I SOmer ”pur%

2chl or ﬁﬁ%?bhﬂ?ﬁﬁ%d@hKMﬁ}akﬁbJWdraZ'”e hydrate (about 10 nmi/mmol) is
refluxe until”the reaction is conpleted, whereby optionally several m of
a high-boiling solvent, such as, for exanple, 1,4-dioxane, is added
(reaction nmonitoring: a sanple of the reaction batch is extracted 58 with
et hyl Sysliesis@f arghbentniet! d¢[B( ) @htdio-THG yramb5(39-yijol-wethoxy $uR pabbals@ltent or
m xture). For working-up, the reaction mxture is added to ice water, and
t he rededuinoxalppes@fict i s i sol ated by separation of the precipitate that is
produced or by extraction with an organic solvent, and it is washed with
wat er . Tymedkyiti cal |y pure products are obtained froma suitable solvent by
recrystallization. If necessary, the crude product is purified by

chromat ography in advance. These general operating instructions are

expl ained in nore detail baseél,'.«mn the foll ow ng @t hesi s exanple: )

Synt hesi s of 'W:k tpertiin ’{w/*'*f*l SN S e
3-(3(5)-Chl oro-1-et hyl - ~?ﬁ Le 5(3) -yl ~ thydUaZ|nqu|noxallne Sunmat i on
formula: C, 3H 3CIN~ (288. 74}1 | soner: Appeapaﬁce M Yel |l owi sh crystals

Yield: 83% Melting point: @%1-143C ' H NWVR (CDOI 3): 7.96-7.91 (m 1H),
7.83-7.79

& 6 (s, 1riosyphsy ehtafortid opfbepelingtd byl UporiopnfSor,
ND) 083 bt oo Bimorthos PP 208l SORRR e RRRERpENCE: Vel 0w sh

cryst ting polnt 2-204

Synthesis of 4-[3(5)-Chloro-1H-pyrazol-5(3)-yl]-7-methoxy-1-(2-thienylmethyl)-

[1,2,4)triazolo[4,3-a]-quinoxaline (1.2.A):

0.195 g (0.47 mmol) of acid hydrazide G-2A is refluxed in a mixture that consists of 5 ml
of phosphorus oxychloride and about 15 ml of an inert solvent (e.g., 1,2-dichloroethane or
acetonitrile) until the reaction is completed (about 2 hours; TLC monitoring: several drops of the
reaction batch are mixed with water, the solution is neutralized with saturated sodium
bicarbonate solution and extracted with ethyl acetate, mobile solvent: ethyl acetate).

After cooling, the reaction mixture is carefully added to 100 ml of ice water, the resulting



"H-NMR (CDC13): 9.29 (s,1H, NH), 7.92-7.87 (m1H), 7.75-7.70 (m 1H),
7.61-7.53 (m 1H), 7.53-7.35 (m 1H) (H6, H7, H38, H9), 7.17 (s, 1H,
pyrazole H4), 4.34-4.23 (rn, 4H, NH2, CHz), 1.52 (t, J = 7.2 Hz, 59 3H,
CH3) Production of Conpounds of Type M and Type N. T) Production of
Derivatives with Hydrogen Atomin 1-Fdsition by Reaction of the Conpounds
of Type L with Orthoformate The production is carried out by reaction of
the isomer-pure hydrazine of type L according to general operating

Lyot heSu R Sded St bt ik endgehPledmieditapnd oried. Thd Sqicous fttaltds
e SR FORTEO R _h%*{“? P00 BYEBRBr s3ka Té%*lﬁaﬁ%%ﬁ%erié\%éﬁéﬁ%ﬁ@ﬁiﬂﬁ%ﬁFl)Pf’é?L
oyt FoiEbidBRaPYon, §8&7 A0AEY b SRMEISIulchlRol Stdich) oy Runkel, 1T

HI, pydpgaien Sittate. 4riéZedidbe tHat Terdairs 4ffer tRHolvehid) distindPort ts distofved fod Hz, 3H,
CH3) 2nd Isoner: Appearance: Colorless crystals Melting point: 191-192C
(f r om mirifichti@cittet by drofdrMymitddEBActivated Garbsn ankd-heafelilto b8ilidg fo3a3fort m 1H),
7.99-7.93 (m 1H), 7.75-7.65 (m 2H), (H6, H7, H8, HI9), 7.88 (s, 1H,
pyr az ofiree. HiNeg fillratkBh4tgg ottained7af@r Hie, ac@¥4tedGldron id rebved js eyaporste@tothe d3H, CHI)
1) Reaction of the Conpounds of Type L with Acid Chlorides Starting from
conpouside. &he eppeprodud ihssisiobtpined is puriied by megnspojolugn ghrgmitegseahy nes can be
60 produced according to the t hods al ready previously described, i.e.,
acyl at 'Sﬁﬁo%ﬂpg?fﬁ'sé‘ﬁg%ﬁfi 'E{)}Eleirg‘éﬁ cﬁq‘y?é%"éat A8 dtFdeas STt iSheB TRBEUYE ¢ ype
G1 anzgce{ayeoe (1)). The production is carried out by reaction of the
i Soner-pure hydrazine of type L according to general operating instructions
(see Secti ORpdehrafde:OF by a Si nglfs\ph bRy erl - €., the hydrazide is not
i solated, but” rather also converted directly into the tricyclic conpound.
Al t hough t hygider ocess is descrphedgeaig) on this spot, it is also suitable
for the production of pyrazolyl-unsubstituted derivatives. In this
connecti on Sempaticrfoexdapl e, t BgHi0IN®M (396.80ynt hesi s of
4-j3(5)-Chloro-1-ethyl -1H pyrazol - 5(03) -yl]-1-(3-phenyl propyl)-j1,2,4]triazo
| o( 4, 3 a~- Melagapinie Surmmat i 0A0F-80MG| a: Cz3Hz~A N~ (416.92) 1s~ | cnnPm
Producti on ﬁn a Si gagll e- Pot Process )e/ith Use Q[II Acet oni Ni |l e as a Sol vent

aly

Appear ance: ZeBEHR, fystal s
(Relative to C,;H,;CIN,OS Cld. 54.58% 3.78% 19.45%
x 0.4 THF) Fnd. 54.45% 3.70% 19.39%
"H-NMR (CDCl,): 7.92 (4, = 9.0 Hz, 1H, H9), 7.90 (s, 1H, pyrazole-4), 7.76

(d,] = 3.0 Hz, 1H, H6), 7.23-7.20 (m, 1H), 6.94-6.00 (m,

) 1H), 6.79-6.78 (m, 1H) (thiophene-H3, -H4, -H5), 7.13 (dd,
1 =9.0 Hz, ] = 3.0 Hz, 1H, H8), 5.08 (s, 2H, CH,), 3.91 (s,
3H, OCH,)

Depending on the substitution pattern, compounds can be further derivativized with
substituents on the quinoxaline ring. These derivatizations comprise, for example, the processes
that are known to one skilled in the art, such as acylation, alkylation, nitration, reduction,
hydroxylation, ether cleavage, etc. |

Unsymmetrically substituted derivatives can, if this substituent or substituents has/have



Melting point: 175-176C (fromethyl acetate) "H- NVR (CDC 3): 8.13-8.08 (m
1H, 7.89 (s, 1H, 7.86-7.81 (m 1H), 7.69-7.53 (m 2H), (H6, H7, H8, H9,
pyrazole H4), 7.38-7.21 (m SH, phenyl-H), 4.85 (q, J = 7.2 Hz, 2H, CHz),
3.49 (t, J = 7.8 Hz, 2H, CHZ), 2.94C%%, J=7.1 H, 2H CHz), 2.48-2.33 (m
2H, CHz), 1.55 (t, J = 7.2 Hz, 3H, ) 2d Isoner: Production in 2 Stages,
Nanmely Acyl ation and Cyclization with Use of Acetonitrile as a Sol vent
Appear ance: Col orl ess needles Melting point: 146-147C (from dii sopropyl

et her). " H NM i 13): 8.33-8.29 1H), 7.86-7.180 (n 2H), 7.66-7.48
(i 2P on ey g nebiiopelscir iPtncad)horiger.lising i sty oo

phenyl - 4. o T 2 2H. cH2 3.50 (t. J =.7.7.Hz H, ),

2. 94 (‘%h,t’%%le“:ed%a?”f‘g%z F"P‘Eﬁttzaﬁﬂkg‘“%da@!ﬁ’.‘@ﬁ%ﬂ%}eﬂ &Ctrwﬁhdfﬂ"%@ 5(“?,52“‘5"-%%. 3
Hz, 3 ¢ X { - PEodiyeti.on o f Type (1) or
Tybe (55 TR T e R o R ph SRR AL A e SRR oF ol

pyr azaln¢y mateRhily stbsstuled cgmﬁ&ﬂnrd!s aoPbahfhicwal XK@l hARY NDEHAZREL
derivatives, in which the chlorine atomthat is bonded to thé pyrazole ring
i s remaeel iby betihetrafed belgens/ithsuthoweyell, e limikethel glvah@gan aik ampean be
carried out, for exanple, reductively, i.e., by reaction in hydrogen

at nos phdditonat reaftion steph grdpetfermadiadsidesoribed shoyh. as ammoniurrt: fozmate in the
presence of a suitable catalyst (for exanple, palladiumon activated carbon
(B. | VTatuszczak,. K. lvlereiter, "Synthesis in the Series of
Pyrazol yl - Substituted Quin-oxalines,' ~l'eteroeycles, 45, 2449-2462
(1997)). This dehal ogenation reaction is enhanced by reaction at el evated
t@nperature: As solvents, primarily al cohols, tetrahydrofuran as well as

1, 4-di oxane are suitable. Fiy Rt; Pfr I'~i 4"~ .. y ., ~"M~Vi~~~ ~
o, pl--ry, N2~~~ ~ W - r J~ Rt ~.~~ Rx ,,~=t~ R The conpounds in
their salts, in particular for pharnmaceutical use, optionally can be
converted into their physiologically conpatible salts with an i norganic or
organic acid. As an acid, for exanple, suceinic acid, hydrogen brom de,
acetic acid, fumaric acid, malefic acid, nethanesulfonic acid, lactic acid,
phosphoric acid, hydrochloric acid, sulfuric acid, tartaric acid or citric
acid is considered for this purpose. Also, mxtures of the previously

menti oned acids can be used. 62 If an acid function is present in the

nol ecul e, this conmpound can al so be converted into a physiologically
conpati ble salt for pharmaceutical use. The counterions can have both an

i norgani c and an organic nature. In this case, ions consist of alkal
netal s, alkaline-earth netals,



amoni um as wel | as ammoni um derivatives, in which instead of hydrogen, one
to four organic substituents, preferably alkyl radicals, are present. In
addi tion, the conpounds can also be present in the formof physiologically
conpatlble sol vates, especially hydrates. In the section bel ow, several
results of the blologlcal testing of %%l ected representatives are listed.
The conpound nunber corresponds to the nunber that is described in the
synthetic portion. Biological Tests of the Conpounds According to the
| nvention According to Genegal Fornmula (1) ‘or H(2) ,as Wl | as Their
Eval uati on: The data of”% bl@* ttal _t & “are cited below results
from radi ol i gand- bi ndi ng*aSsay & A~ Au™ %nd A3 adenosine receptors
(ARs). The follow ng selective radioli gands & e used in the biological
tests: [3H CCPA (for Al ARs) (Klotz et al:, Naynyn-Schm edeberg' sArch.
Pharmacol ., 340, 679 (1989)] [3%%2 (for AzAu ) (Muller et al., Eur.
J. Pharm Sci., 10, 259 (_200 MR 138 If““ AzB ARs_ (X.-D. Ji, K A
Jacobson, Drug Des. Di scowz “°217 (1999)%1 ¢"3K] PSB- 11 (new ant agoni stic
radi ol i gand for human A3 ARS) &M Di eckmann, Thorand V. zola, C. E.
Miller, in Vorbereitung [Preparation] (2001&];:{~25I]AB-NECA (for rat-A3
ARs) [0 ah et al., MIl. P72armacol., 45, 978 (1994)] 63 Description of
the Assays That are Used for Testing Substancé‘& #Production of Tissue
Preparations Made from Rat Brains For the pre 4t ons, deep-frozen rat
brains of the Pel FreeZ Eompany (ROJers,mAekansas, “pSA) are used. The rat
brains are thawed in 0.32 M saccharose sol utj*oh, the cortex is cut off, and
tge striata are prepared outside. The cell deconposing of the cerebral

rtex is carried out w t[R2=ghasscld@iohontHiesRg n%mb%ﬁﬁ]ex(ﬁfoagﬂﬁnpﬁe fo, 10
seconds) in 0.32 M saccharose solution. The nenbranes are purified over
various centrifuging steps. Wth centrifuging at 600 g, 4C, for 10 m nutes;
a large amount of cell debris is separated via the P1 fraction, and the
super nat antAg Pzilqgoas;prpéw}qu epnfbg m@%whwk%duqmpﬁ thitt have meolzmﬁsﬂeaj&em et hree
centrlfu |n nﬁﬁ§5 000 g; go m nut es) pellet is produced that is
r esusp&ft Broyp @S"c’i‘uf gth Vaﬁﬂ‘tsi'ar& aWPtSHCCPW@IL‘JI}FP&MEraX (st ages
3-4, 3 5 @@p%’%%‘i‘i}“%g% §e%g&;hﬁﬁ/n%ssupernat ant is discarded. The striata are

added rtrl onogeni zed with the Uaraturrax in stages 3 to

4 (3 secondsdpeadifly bHAR sﬁ@éﬂlttﬁtiofnlﬂ)gﬁgn aéddl?tﬁmglqgocgﬁcalf’gns %@J’C%Q’fg)d’%mt%o The

super nat ant |s di Scarded, and the pel I'S resuspen ‘of TRI'S
buf f er StafgMivad the ﬁh‘fo7grél)p, mTllsnenmaahh@gdwtme@ﬂaela&uﬁcﬁ@@@ﬁ Rbfkpdcee more. The

menbr ane
importance. This function can be further derivatized — e.g., acylated or alkylated; this function
can also be modified via a diazonium salt.
The previously mentioned synthesis system is explained in more detail based on the

following synthesis examples:

Synthesis of N-(2-Amino-5-nitrophenyl)-3,6-dichoropyridazine-4-carboxamide (C-3)

Ho, g

IR L]
H’J i biH,
fed

The solution of one equivalent of 3,6-dichloro-4-pyridazinecarboxylic acid chloride in

absolute solvent is slowly added in drops to a mixture of equimolar amounts of 4-



preparations are stored at -80C and are held for several nonths. The
cerebral cortex nenbrane preparation is used for A, -radioligand binding
studies, and the striatumis used for AZA radiol ogi and bi ndi ng studi es.
Cell Culture: As cell cultures, for exanple, CHO cells, which express the
human A, - adenosi ne receptor, are used® 64 The nutrient nedium trypsine
and PBS (phosphat e-buffered common salt solution) are heated in a water
bath to 37C. The mediumis suctioned off fromthe flask that is

approxi.matel y $0% t.0 900 conf | uent ere cells,. PBS buffer is
e AR erHenqin B SRLbRE [ouEHmPle. BERdro B IS, BUHEPES) imiosniii: ho

ol ut 1 SR A Bhln, ik 0Refite, TG SR bt SRR 88 ¢ om o
the flas ?sph-g%eanhrv)fﬂ@ 'bﬁﬁ/g%pa_ 164 $h Ydel A réac?{nl %aﬂls‘%}r& Arodif ?e%li agl?rte%?ms

anount o his m xture, the fLONs are rime

three &eviRe thRpIdRUACHe. OO toShd bRlinghdt 8f thé Eol@éﬂ?ﬁfa’t RGsed! B8, thé H:%ctfdi'ﬁ?ens' on
is added to a centrifuge glass and centrifuged at 20Cfor 5 m nutes at

1, 000 @mpldied. Skpacdeidrativn, ih8 readion biettcaalalso bandate Goreevdralpghhied ini s t aken up
in fresh medium The cell suspension is dispersed uniformy into 20 to 25
cel | cuitresoped (TlASenitdrang: seeralgsapsiod gt redctinn BAck are Dbxehaith Hdteare fil | ed

wi th nmedium The flasks are lightly shaken to disperse the cells well and

t hen i kidinshtosig apigy the selgtion uay@tralwe%wnh ﬁ@%@@@%p@i@alwe@@utmwh@d fol | owi ng
nedlun1conp§ && i s used, . for exaqP CHO cells: DVEM F12 with the

f ol | ovisHgCtERith elhykacetaiyapobile aqlvw F @Bmﬁganm%@m £5r1exmPlS eH RS n

o S, B BB 8 BT B8 B APkl i ot o
0.2 r“&bmce%r @éﬁra&g&mtﬁmo@%ée&%nt FPhrc ekt Soikfeh pexpress the A-

adenosi ne receptor he operaflng steps are ‘perfornmed ana ogously to the
pr evi oldsdystamgsiononed A, - adenosi ne receptor-CHO culture. 0.5 U ml of
adenosi ne deam nase is added to the nmedium In addition, A28-adenosine
recept or neNipeanagee: are prepar ed, wh¥elbiwish-brangeectgsigdbe, fi ni shed prepared
menbr anes of HEK cells, which express the human AZB-receptor in high

Melting point: 244°C (from 1,4-dioxane)

Yield: 89%

Summation formula: C,H,CI, N0, (328.12)

IR (KBr): 3448; 3259 (NH,); 1673 (C = 0)

"H-NMR (DMSO-dy): 10.41 (s (br), 1 H, NH, exchangeable with D,0O);

8.53 (s, 1 H, pyridazine-H5); 8.27 (d, J = 2.6 Hz,
) 1 H, phenyl-H3); 7.94 (dd, J = 9.2 Hz; ] = 2.6 Hz,

1 H, phenyl-HS); 6.83 (d, J = 9.2 Hz, 1 H, phenyl-

H6); 6.68 (s, 2H, NH,, exchangeable with D,0)

Synthesis of 3-(5-Chloro-2H-pyrazol-3-yl)-7-nitro-1H-quinoxalin-2-one (D-3)

N’g*&ca

LS
L/\_ ,NI =

oM H‘



65 density (about 4 pnol/ng of protein), were available comrercially
(Receptor Biology USA via Perkin Elnmer Life Sciences, Cologne, Gernmany).

For CHO cells, which express the A3-adenosi ne receptor, the operating steps
are al so perforned anal ogously to the A, -adenosine receptor-CHO cul ture.

The mediumis used as described abovell Menbrane Preparation of Reconbi nant
Human Receptors: Preparation of reconbi nant, human Al - adenosi ne receptors
expressed by CHO cells for Al-adenosine receptor bi nding studies: 2 to 3 nl

Cul tur o Shut el s Bl sl aiam hfgfher pr adociie hselabber
. The. pl h 1
> nt of '?%ﬁ%&% P eltaor ¥ B Shingry PRl fsha gt oel T T

ronner BSOS SERAD R SH L S ETE IORNARA RS, o
35, 000 Qi 1y t
S RN s AR B ) SO B0 Lt 1

honogeti2@ greadtioh figmehiapb@ S rhiawves; fﬁﬂea&oh%o‘iut&ﬁﬁ%@éi&ral-ﬁmp‘é oStheRedeibpPN 1S

centrifuged again (4C, 35,000 g, 20 m nutes). e washing process is

r epeat mtcheano miveed withndjlutelinglrgubldrigtacidrint ekisactdit witnettiyli assetate smepignaédnwi t h t he

| east p055| ble TRIS buffer (pH 7.4; 50 % and delivered in aliquots

(0. 25 $Hhylapdate; the pepletod ggsskon sagrbedieteeied msiditiontram theshamingaféhosi ne

receptors. expressed ells for A- adenosi ne receptor binding

st udi ergactx@nﬁglugowccgprfr&j%é fadﬁirrgwa ffer (pH 7.4; 50 mol) is added to

the tlssue p%HBrldﬁg di shes. The IIs rE scraped off fromthe plates with a
Ubber scraper d col | ect ed | OHEAREP. The plates are rinsed with

anot her 1 t\qeidnfbogf TRI'S buffgg; ofPH 7. 4; 50 nmmol ). The cel |l suspension

66 is dispersed to the centrlfuge t ubes and centrifuged at 4C, 35, 000 g,

for 20 m nutierl; The supernat angqgs di scarded, and the pellet is resuspended

in TR1S buffer (pH 7.4; 50 mmol) with the h.ormgeni zer at the highest |evel

for 3 to 4 Seumsids forfiuls suspe@gHEOIN,G, @§an6) centri fuged. The washi ng

process is repeated still another tinme. The pellet that is obtained is
r esuspendedRviEH):t he 3274 (NH,); 1687 (C = 0)
"H-NMR (DMSO-d,): 13.96 (s, 1H, NH); 13.02 (s, 1H, NH); 8.11-7.93 (m, 3H,

phenyl-H); 7.28 (s, 1H, pyrazole-CH)
The additional reaction to the compound of general formula (1) is carried out with the
formation of the compounds of general formulas (E), (F) and (G) as intermediate products, which

can also be produced just like the already described compounds (E-1), (F-1) and (G-1).

II. Process for the Production of Compounds of Type (1) While Varying Substituent R:

1I.1  Derivatives with Different Substituents in 1-Position

Synthesis strategy that is described above and that can be performed analogously to the
prior art can be used for the production of the compounds according to the invention with
different substituents in 1-position (for R = H). Depending on the substitution pattern, further

derivatizations, such as the processes of oxidation, reduction, ether cleavage, acylation,



| east possible TRIS buffer (pH 7.4; 50 mmol ) and delivered in aliquots
(0.25 M and 0.5 m ). Before the tissue is used in an assay, it nust again
be washed with TRIS buffer (pH 7.4; 50 m.nol.) for 20 mnutes at 4C and
35,000 g. The unspecific binding can thus be reduced. Preparation of
Reconbi nant Hurman A3- Adenosi ne Recept8rs Expressed in CHO Cells for A3
Adenosi ne Receptor Binding Studies 2 to 3 m of ice-cold TRIS buffer (pH
7.4; 50 mmol) is added to the tissue culture dishes. The cells axe scraped

o o TR, BG5S e oS B3¢ e 8 6 S, 15256 )
The Cgi %%H&PSQ@% Rjpbundlt SRSIAE B By ERAR LT U&&eran gsrnglgegtsﬁgggo;s{@ged at

4C, 3 e superna pel | et
Isr esiy fu&ﬁh\?e?ﬁ S b Bb b?]tzhs %ﬁhmh}o WedelbxalnPRs NOMDgeENI Zes at
t he hlg to 4 seconds. i'S suspension fs again

centr Iﬁdpg@,@matm@ (WA Edby g ARACHRRaII1, LA OARALLOAI DB T preRficBBELET (NAY

is obtained is resuspéended W th | east possible TRI'S (pH 7. 4

nol ) vatmiiebiethllsv&ﬁ@dmmtbnﬁddddmﬁem}( 6}.\25a Spacarnd tie. tﬁcy‘dh):cmﬁp@hr@ [ gand RECED'[ or

Bi ndi ng Studies: The test substances are dissolved in D1VISO to 10 mmol .

The final concentration of DMSO in the assay is 2.5%for A - and

A2A- adenosi ne receptor assays and 1-2% for A2B- and A3 assays. Dilution

seri edL.of tHyamples of Bemvativeewith (yubstipied) Ayl Radieals indl -Besifida sol ution. Five to

eight different test concentratlons whi ch conprise 3 orders of magnitude

(e g., 1 nmto 1000 nm, are 67 used Radi ol i gand Binding Studies with
3H] CCPA on Al - Adenosi ne Recept ors: mCOhﬁ» ined in 1 m of total volume are

2 ul of DWVSO (total bond) or 25“‘tfISQQ fs~2Chl or oadenosi ne (400 pnol in DVBO

unspecific bond) or 25 pl of test ance in DMSO as well as 77S ul of

TRI'S buffer, SO mvl, pH 7.4; 100 )Cfﬁ' [3 HCCPA (final concentration: O'S

nnol ; KD value: 0.2 nnol) and 100 pl of rat brain honogenate (70 p.g/m) or

a nenbrane preparation that consists of CHO cells, which express

recontbi nant| hupan A, - adenosi|n receptcrs (30-SO /n1) in SQ mml of TRIS
IQ 79‘4nﬁﬁ1 9

buf f dr : xed Wit h 0 Remma "’NAR‘*CFB@“W?(‘{'?P( @ is i ncdd¥& for 90

m nut|es |n an aaﬁi | ati ng vvantag bat,h at 23@8 Then, it is filtered off with
a Brandel celltharyester and ﬂ@ﬂ tw ce 9 i th|i ce-cooled TR S bufffer,
SOmpol, pH7.4 (3lm). The fl|§1\ﬁf;)p| Ltes,,g@' veyed in scintillation
vialg, doused Wth;{ 2.5 nm of I ma &l In atijon cocktail and

i ncubated fpr At |past 6 hours before thmuﬁ{g@msured in a scintillat]ion
countfer. Recepror Bi ndi ng ASSay w t T [[SHWVBX-2 on AZA, - AGenosi e Receptior s:
) 2S |dl.1dA PVB0O HNECACHEH), pmal, H,@iN} est Esiybaicetaiee dilhupi(Qnsl, Pyiazdlk- of [TRI

S bufffer (for production, see above)
x 0.5 H,0 Light Pink NH), 8.33-8.29 (m, 1H),

(307.74) Crystals 8.11-8.07 (m, 1H), 7.82-
247-250°C 7.69 (m, 2H)
(H6/H7/H8/H9), 7.57 (s,
1H, pyrazole H4), 3.51 (q;
J=7.4 Hz,, 2H, CH,), 1.51
(t,] = 7.4 Hz, 3H, CH,)

IL1.1B |Cl1| H | -CH,CH,- | C,H,;CIN{ Ethyl Acetate 14.20 (s, 1H, Pyrazole-
CH, x 0.6 HCI Colorless Crystals | NH), 8.34-8.30 (m, 1H),
(334.64) 230-233°C 8.14-8.10 (m, 1H), 7.85-

7.70 (m, 2H)




100 N1 of [3H] MBX-2 (fi nal
rat-striatum nmenbrane preparation or
express the hunman A2A receptor,
(protein concentration:

concentration 1 nnol;
preparation of CHO cells,
i ncubated with 0.12 | E adenosi ne-deani nase

25-7S pg/ M) 1000 pl 68 The assay

of fina

whi ch

| vol une

KDVal ue 8 nmol) 100 UL of

is performed according to the instrudsions of the receptor-binding assay
with (3HICCPA with consideration of the anmounts and solutions that are

| i sted above.

The incubation tine is 30 mnutes at 23C in an oscillatin

wat er| bat h. Theggl ass fiber filter is |introduced 30 [m nutes before use |n
0. 5% PENoso| &k | 84: | Recelt or  BOWERMSionss Bycnyptatlization 2npa1385HENMRssed o
Reconpi nant AZBJ@genosi ne Re"e tors in HE |I's: 10 ~I of DWVSO NECA (L
mmol )| or test substance dil ut 'é‘myQO pI ot Mol |HEP' ES buffer, pH 7|4
(for |production, see above) 100( #) ZI\/I2413c85 (ffinal concentration|5
nnol ;| KD val ue|{33 pnol) 100 l\o/I bra %peé'f%'ba?r atli on, incubated for at
| east| 15 m putes with 0.12 | E aden05| ne- dfad rotein concentratiopn:
40 ugfta—t }GG‘ w—eof—Fnrat—vplturre—the ..c.&? .ar‘fé;f&g.t (cpl hawed—and—t-he
recept or - bi ndi hg agssays are garried out with [3 WCFQﬁémﬁggg{ggg7g (st he
i nstrluctions given|bel ow with considerlation for the [anmounts and sol ufiops
| i sted above. The dilution inp the assgqy is 1:100 (tg 1@@ymokt}§4)mmt J
contegnt to L % since a higher DVBO cgncentration has a di sadvant ageous
effect). The incubation tine/is 30 mnutes at 23C i n =an2dk&c2H| @H)nZ0swat er
bath.} The glass filter is introduced ijnto 0.5 % PEl [sol ution 30 m nutes
beforle use.|Retept br Bindi ng| Assay wi tlh [3H PSB- 11 drl-e@ordbl, §3h), 1.11 (1,
A3- Adenosi ne Receptors Expregsed in CHO Cells: 10 ul| of _DVBO. . R-PIA (100D
Jnol)_or_testisubstance dillitions 9 350 ul of 5 er?)f’}i?fg}llﬁgs)buffe
p ) ,
PH 7. 4[1(1]:1% o} )dHC1 I—?&-L%ﬁ-ﬁ alt?;ffgCING Ethyl Acetate 14.19 (s, 1H, Pyrazole-
x 0.2 H,0 Light Pink NH), 8.33-8.29 (m, 1H),
(330.39) Crystals 8.12-8.08 (m, 1H), 7.84-
258-260°C 7.59 (m, 2H)
(H6/H7/H8/H9), 7.59 (s,
1H, pyrazole-H4), 3.49 (t, ]
= 7.4 Hz, 2H, CH,), 2.02 -
1.87 (m, 2H, CH,), 1.63-
1.44 (m, 2H, CH,), 0.98 (t,
) J = 7.2 Hz, 3H, CH,)
I.11D | Cl | H -CH,CH- C,;H,;CIN Ethyl Acetate 14.19 (s, 1H, Pyrazole-
(CH,), (326.79) Colorless to NH), 8.29-8.26 (m, 1H),
Yellowish Needles | 8.12-8.07 (m, 1H), 7.85-
211-215°C 7.69 (m, 2H)
(H6/H7/H8/H9), 7.59 (s,
1H, pyrazole-H4), 3.38 (d,
] =7.0 Hz, 2H, CH,), 2.44-
2.31 (m, 1H, CH), 1.08 (d,




40 ul

of [3H PSB-17 (final

of nenbrane preparation (at

concentration 0.5 nnol;

| east

5 m nutes)
adenosi ne deam nase (protein concentration:

Kp value 2 nnol) 100 u
i ncubated with 0.12 of IE
| 00 pg/m) 500 ul of final

vol une The assay is perfornmed with [ 3H CCPA according to the instructions
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m—the

assay

14.30 (s, 1H, Pyrazole-
NH), 8.44-8.40 (m, 1H),
8.19-8.15 (m, 1H), 7.90-
7.81 (m, 2H)
(H6/H7/H8/H9), 7.62 (s,
1H, pyrazole H4), 5.74 (s,

2H, CH,)




is 5% (V/V). Evaluation of the Radioligand Binding Studies: The nean val ue
is calculated fromthree i ndependent experinents. ICS and K, values are
obt ai ned fromthe Cheng-Prusoff equation, the concentration and the KD

val ue of the radioligand. For cal culation, the program G aphPadPrisnir',
Version 3.0 (GraphPad, San Diego, Cal3¥ornia, USA), was used. 71 Results
of the Biological Study of Selected Conpounds: H~~w!H CJ w ~~r Conpoundy
y (pm)l] orA2A K, f not] or( % Inhibition @1 D unmol( % Inhibition @25
urol Caf f ej ng ) 032.5R = 2535%(:}5/?R—-Ci—l3785
0.951. 43 BHIVES WILH SVGH e Posiliony 09> 25(6.1 %
1.5%9R = 2-Euryl"’ 0. 41 0 16> 25(31 % 3%WR = 2-Thienyl 0. 71 0. 06> 25(22%
13% R = 2-Thienylrnethyl 0.20 0.01> 25(21% 10% Table 1: A and A2A
adenosi ne receptor affinities [fronf B. I'hatszczak, E. Pekala, C. E. Miller,
Arch. Pharm Pharm Med. Chem 331 J68-169 (1998)J 72 hle R.i 4 ti~, ~~
t ~.~—~1i ~ ."r~ ~e K3 y=;td ForF?S%{Aﬁ,'K A2A K, A2B KrAs K, R/ 2/ 3/ 4] ~nol ]
or[~mol] or[~nol] or(~nmol] or~H (% irhib. (%inhib. (%inhib. (%

i nhi b. @0@0@@~m)|) ~nol ) ~nol )~r noI )C— CHZR3 =HCI 0. 90 4.96 >

2 oy Linn 204N ATFla+ w V. W a W aYaVal 1!'\ 1 r'j_L n._nNn
10 OOIU\ Z= CALIMoY. CD L. I U7 TI11 Cllyl )\f U, UU0 IO I ITOrrizu—o
1

(189 | (3@ CHe- Riy-uman: B nnol Safmtion” HReBrydrliRzatightt Nt CHz
PhO. 2P(3% C{CH{HA 0. 10 1.18 ntnt ( CH3) -|O- 0. 030. 59PhC-|( 3- HC10. 32 1.26 t> [>

1Fury|)0.070. 18(R&Y) (31% C- ( B- FehAuR3 4. 10Mudhim

MG) Appearance
) Melting Point
ILI2A |Cl| H C,¢H,;CIN, Ethyl Acetate 14.21 (s, 1H, Pyrazole-
ju x 0.7 HCI Light Pink NH), 8.17-8.08 (m, 2H),
(350.30) Crystals 7.85-7.69 (m, 2H)

238-240°C (H6/H7/H8/HY), 7.61 (s,
1H, pyrazole-H4), 4.49-
4.34 (m, 1H, CH), 2.70-
2.59 (m, 4H, 2 x CH,),
2.29-1.98 (m, 2H, CH,)

IL12B |Cl| H C,,H,,CIN Colorless to 14.23 (s, 1H, Pyrazole-
e (394.91) Yellowish Needles | NH), 8.32-8.29 (m, 1H),

' 222-223°C 8.13-8.09 (m, 1H), 7.84-
7.70 (m, 2H)
(H6/H7/H8/H9), 7.60 (s,
1H, pyrazole-H-4), 3.47 (4,
J =7.3 Hz, 2H, CH,), 2.05-
1.87 (m, 2H, CH,), 1.74-
1.63 (m, 5H, CH, 2 x CH,),

1.47-1.13 (m, 6H, 3 x




73 YFor RSR6A1 K, A2A K, A2B K, A3 K, R1/2/3/4[ ~nol] or(pnol] or[~nmol] or[wnol]

orx )H (% i nhi b.

(% i nhi b.

(% i nhi b.

(

%

i mib. @o@o@a@l rnol)~nol ) prnol ) Vi m ~1) Thi enyl ) 0. 081. 50C- HHrul > 10> 10>
10. 142(35% (21 %9 (0% C-HR3 =HC > 10> 10> 10. 3720CH3(13% (1
% (89 C- CHZCH3Cl 0. 21 8.61 > 10.086( 2-3%. 043. 25(22% Thi enyl ) NHCl 0. 67 6.13 >

1> 10. 061. 38(13@@(53@@ Table 2. Receptor Affinities of Several
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for treating hypertension, allergic skin diseases, such as urticaria, or
i nflammations. In addition, immunostinulants as well as protective agents,
which are used in lung transplants, can be produced from conpound (1) or

(2) according to the invention. 75 Clainms: 2. Pyrazolyl-substituted
[2,2,4-]1triazol o 4, 3-a] qui noxal i nes décording to fornula (1) h' ~k R ,,.
~'. -.~y-"r~~~ """~ (h, ~ Nf~~ Rinwiich R to R4 are hydrogen,
linear_or b hed, saturated or unsaturated alkyl radicals, cycloalkyl

an
radi gal s, which _optionglly hlaye one or re het er.oations, anyl . or heteroaryl
radi dal 3% a ng§?'hydrgiy, hagwﬂﬁﬁfoﬁni ﬁ?yy?ﬁVaymlrihalonéﬁﬂ§mﬁ{carboxy,
al koxycar bonyl %P sul fo groupsroxmﬁrety R%M%ﬁ'R4 are identical or different
< or

mm .
or can be pres as fused ary ﬁeteroary I'adi cal s or as

corregspondi pgly hydrogenat ed or pgasti al | yabiedr natijed systens, and in
whi ch subst|tuent Ris hydrogen(ogﬁa Iine&g%bZHEEanched-chain, sat ur at ed,
and/ gr unsafurated| carbon radical, a gychraddgPoindijcal, an aryl or

het erjoaryt—Tadicalr T msubstituted—or unsubstitutedfformm —whereby
substfituent| R | s bpnded to the base eijther directly |@Hyia an al kyl ene
group, in I'Ch one or nore carbon atons Ccan I1e replaced DYy heteroatons,

such as oxygen, sulfur or nitrogen, and in which substituent RS is
hydrogen, C,-C$ alkyl, allyl, arylalkyl, (hetero) arylalkyl or acyl, and in
which radical R6 is a hal ogen or hydrogen, excluding conpounds with R1 to
RS equal to hydrogen, R6 equal to chlorine and R equal to nethyl, phenyl,
benzyl, 2-furyl, 2-thienyl or 2-thienylnmethyl. 2. Process for the
production of pyrazolyl-[1,2,4]triazol o[ 4, 3-a] qui noxal i nes according to
fornmula (1), characterized in that substituted 1,2 diazines according to
formumla (© ~i 1~ 1 ~~r?yii,~~isi' '~ fd ~" Ayt~1 '"r~~~t R f~a in
which radicals Rl, R2, R3, and R4 have the neaning according to claim1 and
in which X is a 76 | eaving group and X is hal ogen or hydrogen, are
reacted by ring closure to form pyrazolyl substituted quinoxalines
according to Formula (D) ~t4 1~ hl1 Ax x. .,~r'~w1 M(C~ in that then the
2- chl or oqui noxal i ne derivatives according to formula (E) ~I. ~ ~-x ~. ~.
N, ~. i,



r~ wrKi E~1 are produced, which are reacted in the correspondi ng

2- hydrazino derivatives according to formula (F) rl y-r~i ~~ ,,,~~a~ rs.
~r~a~n Es Es iF? fromwhich the conpounds according to Formula (G N Fta
r~ N x(, 9,~"'",., ~a~' (d: FYt Id C7 are obtained by acylation, from

whi ch the pyrazolyl (1, 2,4]triazol o-(§,83- a] qui noxal i nes according to formul a
(Z2) are obtained by ring closure reaction. 3. Process according to claim 2,

g ;‘,. d aiiPSe . nt er nedi at e
g ; oSt RS B EER  conpounds

according to fornmula (G 77 are obtained from substituted

2-chl oroqui noxal i nes by reaction with hydrazides. 5. Process for the

production of symretrically substjtpute pyr azolyl[1,2,4)triazolo[4,3

al qui nvxal i nes according to one oﬁ,%[ 4 ffs 2 to 4, wherein substituted
di azine is obtained according to “fojfrf{u]"a (C according to claim2 by

reaction of o-phenyl enedi am ne atcortling to formula (B), rs NaN.. ",

A = =
= U C U

~h":~y .~ .rc~ ~t~ ~el in which radicals Rl to R4 have the neaning
accorgtng—te—ctrarmt,—wthracti-vated 3, 6—di-hal-opyrigazi-ne—4—carboxy-e

aci d.| 6NoPr 9oesRf-gr tiRe prioduainsibn0f REGYSERLAGIGA!! Y SubsiNmired
pyrazolyl:[1,2,4Jdtr|i azol o[ 4, 3-c~J- qui noxal i nes acconding to forrmula (1)},
wher gi n substitiuRéd di azi ngs Feembli nd to Medimmh a (¢, as shown in claijm 2,
are gbtained by N-acylatiorf of the o :

MG) Appearance
) Melting Point
IL13A |[C1| H C,,H,;CIN,O, Ethyl Acetate 14.29 (s, 1H, Pyrazole-
"‘L’%M (406.83) Light Yellow | NH),8.13 (d,J = 8.6 Hz,
Crystals 1H), 7.71-7.58 (m, 4H),

257-267°C 7.35-7.22 (m, 3H)
(H6/H7/H8/H9, pyrazole-
H-4, phenyl-H), 3.91 (s,
3H, OCH,), 3.76 (s, 3H,
OCH,)

IL13B |Cl| H | "1 C,H,;CIN,O | Fthyl Acetate | 14.25 (s, 1H, Pyrazole-
(390.83) | Colorless Crystals | NH), 8.20-8.07 (m, 2H),
240-247°C 7.73-7.60 (m, 2H)
(H6/H7/H8/HY), 7.64 (s,
1H, pyrazole-H-4), 7.17 (d,
J = 8.7 Hz, 2H, phenyl-H),
6.86 (d, J = 8.7 Hz, 2H,
phenyl-H), 4.92 (s, 2H,
CH,), 3.69 (s, 3H, CH,)




nitroaniline derivatives according to formula (H t+~ra ~ eta o,r~'
ns r ~ti~ with 3, 6-di hal opyri dazi ne-4-carboxylic acid chloride with

[T

formation of the conpound according to formula (J) r

raa in which the amne group in the cgonpound according to forrmula (C
~a the vit¥o group. 7.

obt ai ned by reduction of
production of unsymetrically substituted tricyclic conpounds according to

Pr

~z N ' ~~0~r~

ocess for the

Ml
is

formula (1) wherein an unsymetrically substituted phenyl enedi anine js
used W neyor re bst ent s..t hat 4 nfl t He reactyjvy so t hat
at | eas bne by Bﬂo W?!&I “6'?'8%%“ Feﬁwsg‘@ §??on reactlholﬁwg acti vat ed
or dejacti vatied, EM whi ch a sellp,q.m Y£ subst][\,i Hfn iy carried out on the
ring |systenfjon (t ri ng syst g razolyl - substltut ed
tetrajzol o(1,]5-4)qui hoxal i nes aqg,p(gpl ng toa ﬁramﬁl,@ (2) na Rw :~ N-
~~J.}~R5 ~4r |~ u-{-rat ijn which RL {to as well jas R have the neani pg
that s indijcatled inh claim|l. 9. Pr ocessM@rngpgnproductl on of corrpounds
accoriding tq general fornuffas (I) or ([2f 7=5 =~ r~=s.[[ ~J., —~I~=== )
-. e~ KL3GQ'Cly~H) | dap,ly ~. GHy@INKO FSEthyﬂemwdte/THFhyldr%g(enl}B,SPymbie— as the
separfati on df tlhe accunul” at| ng isomers, wherein either a conpound of
formula (1) |or (2) with R5 leqadld Hgd hydfolgdessiGysitlky Ml .3 (s i Q3N t he
i ntroduction off substituent] R5 already| takes {floace iln the stage of
conpaunds (D), |(B), | (F) or |(93482)} ndi catd&r3ilth&l ai rﬁsz 8%@!‘1&@) 7 &
reactji on of |2-ghl orpqui noxaline (E) is preferred. 1C é) %iﬂ% for the
producti on qf tlhe cpnpound jaccording tjo fornula (2) chi”i 9,
) (H6/H7/HS/H9, pyrazole-
H-4),7.03 (d,] = 6.1 Hz,
2H, phenyl-H), 6.68 (d,J =
6.1 Hz, 2H, pheny!l-H),
4.86 (s, 2H, CH,)
13D |[Cl| H Y C,oH,,CIFN{ Colorless to 14.27 (s, 1H, Pyrazole-
(378.80) | Yellowish Needles | NH), 8.20-8.08 (m, 2H),
257-260°C 7.71-7.67 (m, 2H)
(H6/H7/H8/HY), 7.63 (s,
1H, pyrazole-H-4), 7.35-
) 7.28 (m, 2H, phenyl-H),
7.28-7.10 (m, 2H, phenyl-
H), 4.99 (s, 2H, CH,)
I13E [C1| H | 701 | CuH,CIN, | Ethyl Acetate/THF | 14.28 (s, 1H, Pyrazole-
(374.83) Slightly Grayish | NH), 8.38-8.34 (m, 1H)
Crystals 8.15-8.10 (m, 1H), 7.84-
264-272°C 7.67 (m, 2H)
(H6/H7/H8/H9), 7.61 (s,
1H, pyrazole-H-4), 7.42-




wherein the conpound of formula (E),
and reacted with salts of hydrazoic acid.

as indicated in claim 2,

79 11.

i's produc

Pyrazolyl[1,2,4]triazol o[ 4, 3-a] qui noxal i nes according to fornula (1) or

pyrazol yl
that are isolated o

substituted tetrazol o[ 1, 5-
in the farm of

r

ed

6}&] gui noxal i nes according to formula (2)
t*Rei r pharmaceutically conpatible salts

and sol vates as pharnmaceutical active ingredients, in particular as
adenasine receptor ligands. 12 Pharmpceutical agent  wherein as active
i ngreadi ent, |i ntlai ng, pyrjazpl yl -subgt ptuted . . 1
[1,2,/4] ﬁgl az c#c F@?S- a] duii noxﬁ'ﬂﬁﬁ@'%cohﬁf?&tapl}a?@? mul a (1) HaNMR,
pyrazol yl - sybstli gutied tetrazol ﬁfa}qui.PﬂéﬂJ'nes according to formulp
(2) and/or thei|lr pharmaceut|ically congati bl'e salts. |{13. Pharnmaceuti cal
agent| according to [claim 12, w jn it i goRhesfet iin a formthat is
suitable for peroral, rectal, inhal atijonal,” transderjmal, transnucosal, pr
intracerebragventricular adninistratiorn. MeltiddPsigRcgutical agent accordj ng
to clamIz Wierern it T35 [presentinja form of —admnistrationtihat—is
suitdgble fon inplants, infusions or injections. 15. |Prox@sSH ehenyhH),
produyction of a pharnmaceutijcal agent gccording to one of clains 12 to 14
for tireating dijseasles in the kidney arlea, such as fqr3.HelWfe(methl2 f @HL)ur e,
nephriitis, he atorenatx§¥fdrone; for tireating the hgart, preferably for
t r eat|id-3Far dlac H rir equltat i |t i €stl-¥BEhen &Ethyhfsetatedi g114i28f(arldt Porezele- ang| na
pectgris; far treatfing the |cen é ner|vous, Len1((%§é; preferably for
treatli ng denentli a, Alzheiner'égéi‘aase, aﬁ%ﬁéﬁ?gﬂiscr b §:138010 @p ),
Par kijnson' s |di Jease, stroked, depressign, ogi%%ﬁ mﬁtkgy?¥§z ?r mat ose
condiftions; |or (for treating the lungs,| pre & ﬁy fgx-tre }'ﬂ espiratpry
di segses, sych |as asthma, bronchitis gnd mygoyseCi dasig/m &6 for
t he productilon [of & pharmaceutical aggnt accordi ng tg oﬁéﬁg?ﬂgﬁg?nséiz l 0
14, wherein as |pharjmaceutical agents, |protective agentsp M@&gthgnQQe used
in lung transpliants, are prijoduced. 80 17. Process |for yhe production pf a
phar maceuti gal |agent according to one |of clains 12 t|&.284nf,SH, pliengt-Hyg
hyperit ensi o), gl | erjgic skin di seases, |such as urticaria, or inflanmmatiops.
3.51(t,J = 7.2 Hz, 2H,
CH,), 2.85(t,J = 7.3 Hz,
2H, CH,), 2.32-2.18 (m,
2H, CH,)
113G (Cl| H Wﬂlv C,,H,CIFN, Colorless to 14.19 (s, 1H, Pyrazole-
(406.85) Yellowish Needles | NH), 8.20-8.07 (m, 2H),
) 228-230°C 7.75-7.71 (m, 2H)
(H6/H7/H8/H9), 7.58 (s,
1H, pyrazole-H-4), 7.35-
7.27 (m, 2H, phenyl-H),
7.15-7.06 (m, 2H, phenyl-
H), 3.49 (t,J = 7.3 Hz, 2H,
CH,), 2.83 (t,] = 7.5 Hz,
2H, CH,), 2.30-2.19 (m,
2H, CH,)




18. Process for the production of a pharmaceuti cal
of clains 12 to 14, wherein an i mmunosti nul ant
A, CAF{F. AS{ R ASW9. A{

phar maceutic
A A@AL. A(,

.A,.A.AO.A.Aa Ae. AO. A)

al agen
A LAS; .

t.

A”ALA( A A A

is pr

oduced as a

A@A, . A A(.A A

agent according to one
AFU3. AFUS. A@. A Aa?. Al % A

LA A A A A% A AN?. AF A Ae. A 19.AS{YE . A Y. ANF . A I

CAS . A@R A . AfN. AN% Al 9. A. A@1. AS. A, (. AS. A@ . ASu. Aa. ASa. A(. Ag. Al A . AS[y. Aal

ASI . ANLL. AQ. A@ % Af . AS r3:: 0x45 C 0xOx(x0#. # <8<>?|c~ |s<8G3888080388p
@ " 888x  OX~9<g# X88 " v <o&@gm 08d
p 87?4 w<|§ E]‘imyg _g'il,~ B ALION, o *‘“E@'Q&<~?<?><'§Hé!MR
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(402.89) Colorless to NH), 8.31-8.29 (m, 1H),
Yellowish Needles | 8.13-7.83 (m, 1H), 7.79-
210-215°C 7.66 (m, 2H)
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No. X | R1- R Summation | Recrystallization 1H-NMR
R4 Formula Medium
(MG) Appearance
Melting Point
(H6/H7/H8/H9), 7.60 (s,
1H, pyrazole-H-4), 7.30-
7.13 (m, 5H, phenyl-H),
3.52(t,J = 7.0 Hz, 2H,

) CH,), 2.60 (t,J = 7.3 Hz,
2H, CH,), 2.02-1.78 (m,
4H, 2x CH,)

ILL3K |G| H | 7770 | CuH,CIN, THF 14.22 (s, 1H, Pyrazole-
(458.96) Colorless to NH), 8.33-8.28 (m, 1H),
Yellowish Needles | 8.13-8.08 (m, 1H), 7.84-
210°C 7.69 (m, 2H)
(H6/H7/H8/HS), 7.59 (s,
1H, pyrazole-H-4), 7.28-
7.13 (m, 5H, phenyl-H),

) 3.48 (t,] = 7.4 Hz, 2H,
CH,), 2.60 (t,J = 7.3 Hz,
2H, CH,), 2.07-1.91 (m,
2H, CH,), 1.76-1.45 (m,
4H, 2x CH,)

IH13L |Cl| H f@ C,H;sCIN,O Ethyl Acetate 14.26 (s, 1H, Pyrazole-
x 0.4 H,0 Light Yellow NH), 8.40-8.30 (m, 1H),
(398.04) Crystals 8.20-8.12 (m, 1H), 7.78-
225-230°C 7.70 (m, 2H)
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(H6/H7/H8/H9), 7.63 (s,
1H, pyrazole-H-4), 7.36-
7.29 (m, 2H), 7.14-6.96 (m,
2H) (phenyl-H), 6.62 (d, J
= 5.8 Hz, 1H), 4.06-3.96
(m, 1H, 0-CH), 1.96 (d, J =

7.6 Hz, 3H, CH,)
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IL13M (Cl} H C,H,CIN,O Ethyl Acetate 14.28 (s, 1H, Pyrazole-
\T‘J (336.74) Beige-Gray NH), 8.37 (“t,”1H), 8.16-
) Crystals 8.09 (m, 2H), 7.91-7.86 (m,
306-309°C 1H), 7.76-7.62 (m, 3H),
7.01-7.00 (m, 1H) (H-6/-7/-
8/-9, pyrazole-H4, furyl-
H)
13N [CI| H z:fg C,¢HoCINS x | Ethyl Acetate/THF | 14.2 (br s, 1H, Pyrazole-
0.1 THF x 0.9 Light Yellow NH), 8.22-8.21 (m, 1H),
H,0 Crystals 8.14-8.10 (m, 1H), 7.98-
(376.23) 297-300°C 7.96 (m, 1H), 7.69-7.45 (m,
SH) (H6/H7/H8/H9,
) pyrazole-H4, thienyl-
H2/H4/H5)
H130 [Cl1| H \: C,,H,,CIN(S x Ethyl Acetate 14.24 (s, 1H) (Pyrazole-
0.6 H,0 Beige Crystals | NH), 7.25 (s, 1H, pyrazole-
(377.64) 240-245°C H4), 8.20-8.08 (m, 2H),
7.74-7.48 (m, 3H), 7.09-
7.07 (m, 1H),
(H6/H7/H98/H9, thienyl-
H2/H4/H5), 4.96 (s, 2H,
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obtained according to the previously-described methods. The latter are reacted, for example, by
reaction of the corresponding hydrazino compound with trimethyl orthoformate. Below, general
operating instructions, which explain the formation of such derivatives, as well as three

examples, are cited.
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General Operating Instructions:

A suspension that consists of 2.0 mmol of the corresponding hydrazino compound in
trimethyl orthoformate (about 10 ml per mmol) is refluxed until the reaction is completed (TLC
monitoring: several drops of the reaction batch are mixed with water, the product is extracted
with ethyl acetate, mobile solvent: ethyl acetate).

After cooling to room temperature, the reaction product is isolated. This is carried out
either by the crystallized product being filtered off by suction or by mixing the reaction batch
with water and extraction with a suitable organic solvent (for example, dichloromethane). The
isolated crude product is then purified by recrystallization from a suitable solvent, for example

ethyl acetate, tetrahydrofuran, 1,4-dioxane, N,N-dimethylformamide or alcohols.

I1.2.A. Synthesis of 4-[3(5)-Chloro-1H-pyrazol-5(3)-y1}-[1,2,4]triazolo[4,3-a]-quinoxaline (a

compound of general formula ) withR=R1=R2=R3=R4=H,X =

Reaction time: 2 hours
Yield: 80% (colorless needles)
Summation formula: C,,H,CIN, (270.68)
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U& () - " 10% g NMR (DMSO-d,): 14.24 (s, H, pyrazole NH), 10.21 (s, 1H, H1), 8.49-8.44

(m, 1H), 8.14-8.08 (m, 1H), 7.88-7.70 (m, 2H) (H6, H7,

H8, H9)

I1.2.B. Synthesis of 4-[3(5)-Chloro-1H-pyrazol-5(3)-yl]-7,8-dimethyl-[1,2,4]triazolo[4,3-a]-

quinoxaline (A Compound of General Formula (1) withR=R1=R4=H,R2=R3=CH,, X =

Ch
) Reaction Time: 40 minutes
Yield: 90% (colorless powder)
Summation formula: C,.H,,CIN, (298.74)
Melting point: 320-323°C (from THF)
"H-NMR (DMSO-d,): 14.13 (s, 1H, pyrazole NH), 10.04 (s, 1H< H1), 8.17 (s,

1H), 7.75 (s, 1H) (H6, H9), 7.56 (s, 1H, pyrazole-H4), 2.41
(s, 3H, CH,), 2.38 (s, 3H, CH,)

11.2.C. Synthesis of 4-[3(5)-Chloro-1H-pyrazol-5(3)-yl]-7-methoxy-[1,2.4]triazolo[4,3-a}-

quinoxaline (A Compound of General Formula (1) with R =R1,R2, R4 =H, R3 =OCH,, X =
) e

Reaction time: 4 hours

Yield: 67% (yellowish powder)

Summation formula: C,-H,CIN,O (300.71)

Melting point: 287-290°C (starting from 200°C conversion into another

modification) (from ethyl acetate/THF)

'H-NMR (DMSO-d;): 14.21 (s, 1H, pyrazole NH), 10.14 (s, 1H, H1), 8.40 (d,] =
9.0 Hz, 1H, H9), 7.64 (s, 1H, pyrazole-H4), 7.55 (d,] = 2.9
Hz, 1H, H6), 7.47 (dd, ] = 9.0 Hz, J = 2.9 Hz, 1H, H8), 3.94
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11.3  Tetrazoloquinoxalines of General Formula (2). (1-Aza Derivatives):

In addition, the invention relates to new tetrazoloquinoxalines that can be considered as
N-isoteres of the previously cited triazoloquinoxalines according to general formula (I), i.e., a
ring-carbon was replaced by nitrogen. Such derivatives are, as indicated based on an example,
accessible by reaction with sodium azide starting from the corresponding chloroquinoxaline

derivatives.
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General Operating Instructions:

Equimolar amounts of corresponding chloroquinoxaline derivative and sodium azide are
stirred in absolute N,N-dimethylformamide (about 10 ml per mmol of chlorine compound) at
130°C until the reaction is completed. For working-up, the reaction batch is added to dilute

) hydrochloric acid (about 100 ml per mmol, the crystalline accumulating reaction product is
| isolated, washed with water as well as petroleum ether and dried until a constant weight is
reached.

Analytically pure product is obtained by recrystallization from a suitable solvent.

11.3.A. Synthesis of 4-[3(5)-Chloro-1H-pyrazol-5(3)-ylltetrazolo[1,5-a]quinoxaline (A

Compound of General Formula (2) withR1=R2=R3=R4=H, X =Cl])

Reaction time: 5 hours
Yield: 86% (light yellow crystals)
Summation formula: C,,H(CIN, (271.67)
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"H-NMR (CDCL,): 14.49 (s, 1H, NH), 8.65-8.60 (m, 1H), 8.31-8.27 (m, 1H),

8.06-7.91 (m, 2H) (H6, H7, H8, H9), 7.62 (s, 1H, pyrazole
H4)

The structural modifications that are described in Sections III and 1V below can also be

used in the N-isosteres of general formula (2) according to the invention.

II1. Process for the Production of Compounds of Types (1) and (2) While Varying Substituent

In addition, the invention relates to new parazolyl-substituted [1,2,4]triazolo[4,3-
a]quinoxalines, or 1-aza-isosteres, which are characterized in that in the pyrazole ring, there is no
longer a free NH function, but rather another substituent, preferably alkyl, allyl, (hetero)aralkyl
or acyl, carries one of the two nitrogen atoms. The introduction of this substituent RS is carried

out preferably by subsequent derivatization, for example alkylation, of a compound of general.

formula (1), in which RS is equal to hydrogen:
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Owing to the chemical nature of the pyrazole, the formation of the R5-position isomers

can be expected, by which by selection of the suitable reaction conditions, one of the R5-position
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10% h&y e I1ﬂi}t93/‘ﬂot\§fxs(egcal%1ﬁlg%}o%v£1) oth2’ operating methods that are described for alkylating

reactions can also be used.

General Operating Instructions for Alkylation of N-Unsubstituted Derivatives of General

Formula (I
2 equivalent bases (e.g., powdered potassium hydroxide, sodium, sodium hydride,
potassium-fert-butanolate) are added to a solution of one equivalent of the corresponding N-
unsubstituted derivative of general formula (I) in about 5 ml/mmol of an absolute solvent (for
example, dimethyl sulfoxide, tetrahydrofuran, 1,4-dioxane, DMF) under nitrogen atmosphere,
after which the mixture is stirred for one hour at room temperature. Then, 2 equivalents of the
alkylating agent (preferably alkyl halide or mesylate) are added, after which the reaction mixture
is stirred until the reaction is completed at room temperature (TLC monitoring: several drops of
~ the reaction batch are mixed with dilute hydrochloric acid and extracted with ethyl acetate,

) mobile solvent: for example, dichloromethane/ethyl acetate = 19/1). For working-up, the
reaction batch is added in dilute hydrochloric acid (about 100 ml/mmol). The precipitate that is
produced is filtered off by suction and washed with water as well as petroleum ether or extracted
by extraction with an organic solvent. The dried crude product is then pre-purified by treatment
with activated carbon. A subsequent purification/separation of the positional isomers is carried
out by chromatography, optionally also by fractionated crystallization.

The structures of these derivatives can be determined unambiguously, for example by

means of x-ray structural analysis.

With use of these general operating instructions, the following synthesis examples are
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quinoxaline
m&c
By Eg::&t.
see
("a,f‘

) Solvent: Absolute dimethy! sulfoxide
Base: Powdered potassium hydroxide
Reaction time: 1.5 hours
Appearance: Yellow, platy-rhombic crystals
Summation formula: C,H,,CIN,S (380.86)

Melting point: 205-207°C (from ethyl acetate)

'H-NMR (CDCL;):  8.32-8.27 (m, 1H), 8.06-8.01 (m, 1H), 7.66-7.50 (m, 2H) (H6, H7,
H3, H9), 7.87 (s, 1H, pyrazole H4), 7.24-7.22 (m, 1H), 6.95-6.90
(m, 1H), 6.81-6.80 (m, 1H) (thiophene H3, H4, H5), 5.11 (s, 2H,
CH,), 4.08 (s, 3H, CH,)

Synthesis of 4-[3(5)-Chlore-1-methyl-1H-pyrazol-5(3)-y1]-1-(3-phenylpropyl)-

[1,2,4]triazolo[4,3-a]-quinoxaline as Well as Separation into Its Positional Isomers

Solvent: Absolute THF

Base: Powdered potassium hydroxide

Isomer separation: ~ Column chromatography:
Stationary phase: silica gel

Mobile phase: 1,4-dioxane + diisopropyl ether = 1 + 1)
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4-[5-Chloro-1-methyl-pyrazol-3-yl]-isomer

Appearance:
Purification:
Summation formula:
(402.86)

b Yield:
Melting point:
IR [em™]:
'H-NMR (CDCl,):

EH
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Colorless crystals
Recrystallization from EA

CpH,4CING

0.145 g (32%)
179-180°C
3432, 3158, 2953 (NH)
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8.29 (d,J = 7.6 Hz, 1H), 7.86-7.80 (m, 1H), 7.65-7.48 (m, 2H) )

(H6, H7, H8, HY), 7.86 (s, 1H, pyrazole-H), 7.38-7.20 (m, 5H,

phenyl-H), 4.07 (s, 3H, CHy), 3.50 (t,] = 7.5 Hz, 2H, CH,), 2.93 (¢,

J = 7.0 Hz, 2H, CH,), 2.48-2.33 (m, 2H, CH,)

4-[3-Chloro-1-methyl-pyrazol-5-yl]-isomer

Appearance:
Purification:
Summation formula:
Yield:

Melting point:

IR [cm™}:

'H-NMR (CDCl,):

il
',';\[-N;;‘ ;Jl:}}"“c 4
) "J 'éﬂ

Colorless crystals
Recrystallization from EA
C,,H,,CIN;
0.260 g (58%)
158-160°C

(402.86)

3432 (NH)

8.12(dd,J=8.1Hz,J =1.5Hz, 1H), 7.83 (dd,) =8.1 Hz, 1 = 1.5
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Hz, 1H), 7.69-7.52 (m, 2H) (H6, H7, H8, HO), 7.88 (s, 1H,

pyrazole-H), 7.38-7.21 (m, 5H, phenyl-H), 4.40 (s, 3H, CH,), 3.49

(t, ] = 7.6 Hz, 2H, CH,), 2.93 (1, ] = 7.2 Hz, 2H, CH,)

A derivatization on the nitrogen atom of the pyrazole ring can take place not only in the

stage of the tri-or tetrazoloquinoxazoline derivative, but also in an earlier reaction stage. For the

compounds in question, the latter can be performed starting from compounds of type (D), (E),

(F) or (G). The subsequent synthesis diagram combines the different possibilities. A process for

introducing an acyl group is described in the literature for (E) with R1 to R4 equal to hydrogen

(B. Matuszczak et al,, J. Heterocyclic Chem. 35: 113-115, 1998). Starting from compounds of

type (D), it is preferred to incorporate the derivatization on a compound that has a lactam

protective group on the nitrogen.
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The introduction of substituents R5, starting from E, is to be described in more detail
below based on an example. The invention in question is not limited thereto, but can optionally
also easily be transferred to other substituents by slight modification of the reaction conditions.
By variation of the conditions, especially by solvent, base, alkylating agent, temperature and
optionally catalyst, the ratio of the two N-isomers can be varied and thus in the individual case

also be shifted in favor of the desired isomer.

i H!f_‘m Fé u?ﬁ
""\f’\jrf“-j’ et LN I Nl
P i T - 1 I 4.

’ k2 W e

1
L. UE-AYky1) als lsomerengeud sch
Hevurar ¥ el femerd
T FRENWONE -
& k3 -
%, i
yyorth

] Re
RS- N Jo px #, ,;,Ja._ -N'Qr»&.f}““

B L+ Rz M
R 1 {E-ATky1Y 1 £t 1 (E-AlXyl) 2
RS, ‘[":'l
n4 L LT [l
Rt L

R N _‘}“1
e
{£y 1 - T

s gl w2 1 L A (%
- [ ; W
. l me, v Nr"
3 n- a4 He
Y,
ml;j.‘\ﬂ‘:n;; ]: Dt m\'} §L N{.M-i-k A
) S S ,‘3 R A, i[ b, .ﬁ &
W) 1 ROYTUWT Wy L A i T
B CI (K] HooD
| Lo
12] S ;4] Nf'\{
% ‘
R2. I 0 | R, J N A A
i T [Tl T .
N} 1 fin R}‘M:}é fa o e m 2



TGLOW[V[& ()-G |]Fa@Z8 10!L

F(#10%&' ()-! @ (#10% & ()-y& 10% & ()-$mM'10% & ()-" 10% & ()-!'10% & () -

& avVK@ 10'L 100 10 10 ,810% & ()-&F10% & ()-0 10% & ()-'i0 10% & ()--
10% & ()- @dBVK@10!L !

w3" 10%/ p/ & ()-3"10% ()-3"10%& () - f@% & ()-Zg#10% & ()-3YI0% & () -1~ @
10! L109%&' ()-110% ()- 10" 10" 10"310% & ()- !310% /& ()- 010% & ()-{aB~_ @
10/ Lf10% & ()-S 109%& ()-10% ()-10%& ()-!, @10%t& ()-1 #10%k' ()-r)dE~_@
10! L-- kjcgg& ()-f)10%& ()- 'f#109%& ()-% 10%&R' ()-f10%& ()-f10% & ()-i $AYNC
10'L 1[0 10810%&' ()-&6 "10%& ()- Y4z 109%&' ()-y210%& ()- 010%& () - CPdEYNC
10! L \(Eoﬂ(ﬂ(ﬁ)&k'lsé'rﬂ&%g&hﬁs)ch = (E-Alkyl) as isomer mixture ‘

TRENNUNG = SEPARATION

Alkylation of a 2-Chloro-3-[3(5)-chloro-1H-pyrazol-5(3)-yl]quinoxaline for the Production of

Compounds of the (E-Alkyl) Type:

2 equivalents of a base (for example, powdered potassium hydroxide, sodium, sodium
hydride, potassium-tert-butanolate) and, if necessary, catalytic amounts of an inorganic iodide,
D) are added to a solution or suspension of one equivalent of a chloroquinoxaline of type (E) in an
inert solvent (for example THF, DMF, 1,4-dioxane, DMSO; in each case preferably absolute
solvent) under nitrogen atmosphere. The mixture is stirred for 1 hour at room temperature.
When a suspension is present, an ultrasound treatment can have an advantageous effect on the
deprotonation and thus on the further course of the reaction. Then, 2 equivalents of the
corresponding alkylating agent, such as alkyl halides or mesylates, are added, after which the
reaction mixture is stirred until the reaction is completed (necessary reaction temperature: room
temperature up to the boiling range of the solvent that is used; the course of the reaction is
tracked by mean of TLC, a sample of the reaction batch is mixed with dilute hydrochloric acid

for this purpose and extracted with ethyl acetate; mobile solvent: suitable solvent or mixture). If

N’

necessary, i.e., in the case of reaction that is incomplete or proceeds too slowly, more base and/or
alkylating agent can be added later. For working-up, the reaction mixture is added to dilute
hydrochloric acid, and the reaction product is isolated. This is carried out by separating the
precipitate that is produced or by extraction with an organic solvent, after which it is then washed
with water. The separation of the isomers as well as their purification is carried out by means of
chromatography and/or recrystallization.

The general operating instructions are explained in more detail based on the following

examples:
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B) Synthesis of 2-Chloro-3-[3(5)-chloro-1-(2-methoxyethyl)-1H-pyrazol-5(3)-yl]-quinoxaline
with RS = methoxyethyl
Base: Powdered potassium hydroxide

Alkylating agent: Methanesulfonic acid-(2-methoxyethyl)ester
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If an acid function is present in the molecule, this compound can also be converted into a
physiologically compatible salt for pharmaceutical use. The counterions can have both an
inorganic and an organic nature. In this case, ions consist of alkali metals, alkaline-earth metals,
ammonium as well as ammonium derivatives, in which instead of hydrogen, one to four organic
substituents, preferably alkyl radicals, are present.

In addition, the compounds can also be present in the form of physiologically compatible
solvates, especially hydrates.

In the section below, several results of the biological testing of selected representatives

are listed. The compound number corresponds to the number that is described in the synthetic

portion.

Biological Tests of the Compounds According to the Invention According to General Formula

(1) or (2) as Well as Their Evaluation:

The data of the biological tests that are cited below results from radioligand-binding
assays on A,, A, A,y and A, adenosine receptors (ARs).

The following selective radioligands are used in the biological tests:

PHJCCPA  (for A, ARs) [Klotz et al, Naunyn-Schmiedeberg’s Arch. Pharmacol.,
340, 679 (1989)]

PHJMSX-2  (for A,, ARs) [Miiller ez al., Eur. J. Pharm. Sci., 10, 259 (2000))

[PH]ZM241385 (for A,; ARs_ [X.-D. Ji, K. A. Jacobson, Drug Des. Discov., 16, 217
(1999)]

H]PSB-11 (new antagonistic radioligand for human A, ARs) [M. Dieckmann, M.
Thorand, V. Ozola, C. E. Miiller, in Vorbereitung [Preparation] (2001)].

['*I]JAB-MECA (for rat-A, ARs) [Olah et al., Mol. Pharmacol., 45, 978 (1994)].
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Description of the Assays That are Used for Testing Substances

Production of Tissue Preparations Made from Rat Brains

For the preparations, deep-frozen rat brains of the Pel Freez Company (Rogers, Arkansas,
USA) are used. The rat brains are thawed in 0.32 M saccharose solution, the cortex is cut off,
and the striata are prepared outside.

The cell decomposing of the cerebral cortex is carried out with a glass-Teflon
homogenizer (stages 5-6, 10 seconds) in 0.32 M saccharose solution, The membranes are
purified over various centrifuging steps. With centrifuging at 600 g, 4°C, for 10 minutes, a large
amount of cell debris is separated via the P1 fraction, and the supernatant (P2 fraction) is further
worked up: in the subsequent three centrifuging steps (35,000 g; 4°C; 60 minutes), a pellet is
produced that is resuspended in 50 mmol of TRIS buffer, pH 7.4 with the Ultraturrax (stages 3-4,
3 seconds); the respective supernatant is discarded. The striata are added to cold TRIS buffer,
homogenized with the Ultraturrax in stages 3 to 4 (3 seconds) and then centrifuged at 35,000 g,
4°C, for 20 minutes. The supernatant is discarded, and the pellet is resuspended in 50 mmol of
TRIS buffer (50 mmol, pH 7.4). The washing process is repeated twice more. The membrane
preparations are stored at -80°C and are held for several months. The cerebral cortex membrane
preparation is used for A,-radioligand binding studies, and the striatum is used for A,,-

radiologiand binding studies.

Cell Culture:

As cell cultures, for example, CHO cells, which express the human A,-adenosine

receptor, are used.
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The nutrient medium, trypsine and PBS (phosphate-buffered common salt solution) are
heated in a water bath to 37°C. The medium is suctioned off from the flask that is approximately
80% to 90% confluently covered with CHO cells. PBS buffer is added, and the latter is allowed
to act for about 5 minutes. Then, the buffer is suctioned off, and the cells are covered with
trypsine/EDTA solution. After about 5 minutes, the cells are detached from the bottom of the
flask. The trypsine/EDTA solution is diluted with at least the same amount of medium. With
this mixture, the flask bottoms are rinsed two to three times to detach cells that are still adhering.
Then, the suspension is added to a centrifuge glass and centrifuged at 20°C for 5 minutes
at 1,000 g. The supernatant is suctioned off, and the cell pellet is taken up in fresh medium. The
cell suspension is dispersed uniformly into 20 to 25 cell culture flasks that are inscribed with 20
to 25 and that are filled with medium. The flasks are lightly shaken to disperse the cells well and
then incubated for 2 to 3 days in an incubator (37°C; 5% CO,).
The following medium composition is used, for example, for CHO cells:

DMEM F12 with the following additives:

10% fetal calf serum

1% penicillin/streptomycin (finished mixture with 10,000 U of penicillin and 10

mg of streptomycin)

2 mmol of L-glutamine (stock solution: 200 mmol in 0.85% NaCl solution)

0.2 mg/ml of G418 (genticin sulfate)

For CHO cells that express the A,,-adenosine receptor, the operating steps are performed
analogously to the previously mentioned A,-adenosine receptor-CHO culture. 0.5 U/ml of
adenosine deaminase is added to the medium.

In addition, A,-adenosine receptor membranes are prepared, whereby, for example,

finished prepared membranes of HEK cells, which express the human A,-receptor in high
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density (about 4 pmol/mg of protein), were available commercially (Receptor Biology USA via
Perkin Elmer Life Sciences, Cologne, Germany).

For CHO cells, which express the As-adenosine receptor, the operating steps are also

performed analogously to the A -adenosine receptor-CHO culture. The medium is used as

described above.

Membrane Preparation of Recombinant Human Receptors:

Preparation of recombinant, human A,-adenosine receptors expressed by CHO cells for
A -adenosine receptor binding studies:

2 to 3 ml of ice-cold TRIS buffer (pH 7.4; 50 mmol) is added to the small tissue culture
dishes. The cells are scraped off from the plates with a rubber scraper and collected in a beaker.
The plates are rinsed with another 1 to 2 ml of TRIS buffer (pH 7.4; 50 mmol) and added to a
beaker. The cell suspension is dispersed onto centrifuge tubes, homogenized with the
homogenizer at the highest level (3 to 4 seconds) and centrifuged at 4°C, 35,000 g, for 20
minutes. The supemnatant is discarded, and the pellet is resuspended in TRIS buffer (pH 7.4; 50
mmol) with the glass-Teflon homogenizer at the highest level for 3 to 4 seconds. This
suspension is centrifuged again (4°C; 35,000 g, 20 minutes). The washing process is repeated
another time. The pellet that is obtained is resuspended with the least possible TRIS buffer (pH
7.4; 50 mmol) and delivered in aliquots (0.25 ml and 0.5 ml).

Preparation of recombinant human A, ,-adenosine receptors expressed in CHO cells for
A,,-adenosine receptor binding studies:

2 to 3 ml of ice-cold TRIS buffer (pH 7.4; S0 mmol) is added to the tissue culture dishes.
The cells are scraped off from the plates with a rubber scraper and collected in a beaker. The

plates are rinsed with another 1 to 2 ml of TRIS buffer (pH 7.4; 50 mmol). The cell suspension
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is dispersed to the centrifuge tubes and centrifuged at 4°C, 35,000 g, for 20 minutes. The
supernatant is discarded, and the pellet is resuspended in TRIS buffer (pH 7.4; 50 mmol) with the
homogenizer at the highest level for 3 to 4 seconds. This suspension is again centrifuged. The
washing process is repeated still another time. The pellet that is obtained is resuspended with the
least possible TRIS buffer (pH 7.4; 50 mmol) and delivered in aliquots (0.25 m] and 0.5 ml).
Before the tissue is used in an assay, it must again be washed with TRIS buffer (pH 7.4;

50 mmol) for 20 minutes at 4°C and 35,000 g. The unspecific binding can thus be reduced.

Preparation of Recombinant Human A,-Adenosine Receptors Expressed in CHO Cells for A,;-
Adenosine Receptor Binding Studies

2 to 3 ml of ice-cold TRIS buffer (pH 7.4; 50 mmol) is added to the tissue culture dishes.
The cells are scraped off from the plates with a rubber scraper and collected in a beaker. The
plates are rinsed with another 1 to 2 ml of TRIS buffer (pH 7.4; 50 mmol). The cell suspension
is dispersed into centrifuge tubes and centrifuged at 4°C, 35,000 g, for 20 minutes. The
supernatant is discarded, and the pellet is resuspended in TRIS buffer (pH 7.4; 50 mmol) with the
homogenizer at the highest level for 3 to 4 seconds. This suspension is again centrifuged. The
washing process is repeated another time. The pellet that is obtained is resuspended with the

least possible TRIS buffer (pH 7.4; 50 mmol) and delivered in aliquots (0.25 ml and 0.5 ml).

Radioligand-Receptor Binding Studies:

The test substances are dissolved in DMSO to 10 mmol. The final concentration of
DMSO in the assay is 2.5% for A,- and A, ,-adenosine receptor assays and 1-2% for A ;- and A,-
assays. Dilution series of the test substances are produced from the stock solution. Five to eight

different test concentrations, which comprise 3 orders of magnitude (e.g., 1 nm to 1000 nm), are
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vsed.

Radioligand Binding Studies with [’JHJCCPA on A,-Adenosine Receptors:

Contained in 1 ml of total volume are 25 pl of DMSO (total bond) or 25 nl of 2-
chloroadenosine (400 pmol in DMSO, unspecific bond) or 25 pl of test substance in DMSO as
well as 775 pl of TRIS buffer, 50 mmol, pH 7.4; 100 pul of [P H]CCPA (final concentration: 0.5
nmol; Kp—value: 0.2 nmol) and 100 pl of rat brain homogenate (70 pg/ml) or a membrane
preparation that consists of CHO cells, which express recombinant human A,-adenosine
receptors (30-50 g/ml) in 50 mmol of TRIS buffer, pH 7.4, mixed with 0.12 1.U. ADA. The
mixture is incubated for 90 minutes in an oscillating water bath at 23°C. Then, it is filtered off
with a Brandel cell-harvester and washed twice more with ice-cooled TRIS buffer, 50 mmol, pH
7.4 (3 ml). The filter plates are conveyed in scintillation vials, doused with 2.5 m] of Ultima
Gold Scintillation cocktail and incubated for at least 6 hours before they are measured in a

scintillation counter.

Receptor Binding Assay with [’H]MSX-2 on A,,-Adenosine Receptors: -
25 pl of DMSO, NECA (800 pumol) or test substance dilutions
775 ul of TRIS buffer (for production, see above)
100 pl of PHIMSX-2 (final concentration 1 nmol; K, value 8 nmol)
100 pl of rat-striatum-membrane preparation or preparation of CHO cells, which
express the human A,, receptor, incubated with 0.12 IE adenosine-deaminase

(protein concentration: 25-75 pg/ml)

1000 pl of final volume
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The assay is performed according to the instructions of the receptor-binding assay with
[’H]JCCPA with consideration of the amounts and solutions that are listed above. The incubation
time is 30 minutes at 23°C in an oscillating water bath. The glass fiber filter is introduced 30
minutes before use in 0.5% PEI solution.

Receptor Binding Assay with [*’H]ZM241385 Expressed on Recombinant A,,—~Adenosine
Receptors in HEK Cells:

10 ul of DMSO, NECA (1 mmol) or test substance dilutions

790 ul of 10 mmol HEPES buffer, pH 7.4 (for production, see above)

100 pl of PH]ZM241385 (final concentration 5 nmol; Ky—value 33 nmol)

100 ul of membrane preparation, incubated for at least 15 minutes with 0.12 IE

adenosine-deaminase (protein concentration: 40 pg/ml)

1000 pl of final volume

The membranes are thawed and the receptor-binding assays are carried out with

[’ H]CPPA according to the instructions given below with consideration for the amounts and

\»-/

solutions listed above. The dilution in the assay is 1:100 (to reduce the DMSO content to 1%,
since a higher DMSO concentration has a disadvantageous effect). The incubation time is 30
minutes at 23°C in an oscillating water bath. The glass filter is introduced into 0.5% PEI solution

30 minutes before use.

Receptor Binding Assay with [PHJPSB-11 on Recombinant A;—Adenosine Receptors Expressed
in CHO Cells:

10 pl of DMSO, R-PIA (100 umol) or test-substance dilutions
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350 pt of 50 mmol of TRIS buffer, pH 7.4 (for production, see above)
40 ul of PH]PSB-11 (final concentration 0.5 nmol; Ky-value 2 nmol)

100 pl of membrane preparation (at least 15 minutes) incubated with 0.12 of IE

adenosine deaminase (protein concentration: 100 pg/ml)

500 pl of final volume

\ The assay is performed with [PHJCCPA according to the instructions under the receptor-
binding assays with consideration for the above-listed amounts and solutions. The dilution in the
assay is 1:50. The DMSO content is 2% here. The incubation at 23°C in the oscillating water

bath lasts for 45 minutes.

[* SIGTP y Assay:
10 pl of DMSO, GTPyS or test-substance dilutions
150 ul of TRIS buffer, 50 mmol, pH 7.4 for [*S}JGTPyS assay (see above)
20 pl of [SJGTPyS (final concentration 0.1 to 0.5 nmol; corresponds to ~ 1250
I Ci/mmol)
20 pl of membrane preparation, incubated with 0.12 IE adenosine-deaminase kprotein

concentration: 75 pg/ml)

200 pl of final volume
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First, solutions of the test substances in DMSO are produced in the required
concentrations. The curve consists of 7 to 8 measuring points (measured in each case as triplets),
which extend over a concentration range of 6 to 7 powers of ten. After the addition of 50 mmol
of TRIS buffer, 50 mmol, pH 7.4, to the radioligand [*S]GTPyS and the membrane preparation,
which was mixed with adenosine deaminase, a final volume of 200 pl is achieved. The
incubation is carried out for 45 minutes at 25°C in an oscillating water bath. Then, the reaction is
first stopped with 2 ml of cold washing buffer (50 mmol of TRIS, 5 mmol of MgCl, x 2 H,0O, pH
X 7.4), and the suspension is filtered with a GF/B filter with the aid of the harvester. The reagent
glasses are rinsed twice with 2 ml each of column washing buffer. The filter plates are conveyed
by means of a punched-out plate into the scintillation vial, which is filled with 2 ml of
Scintillation cocktail. The vials are shaken well to wet the filter papers completely. After an
incubation of at least 3 hours, the radioactivity in the LS counter is determined by a 2-minute
measurement. The curves are reproduced three times in each case.
In the assay, solutions of test substances 1:20 are diluted; the DMSO content in the assay

is 5% (V/V).

Evaluation of the Radioligand Binding Studies:

The mean value is calculated from three independent experiments. 1Cg, and K, values are
obtained from the Cheng-Prusoff equation, the concentration and the K value of the radioligand.
For calculation, the program GraphPadPrism™, Version 3.0 (GraphPad, San Diego, California,

USA), was used.



& ()--8&?2@2D1Xh9%A0% $ & ()--5Wre% Xhvd0% $ & ()-- Xhvd0% $ & () - - Xhvd0% $
& ()--Xn%d0% $ & ()-- @GBCDErt TDIXh940% $ & () --5Xh%40% $ & () - - Xh9d0% $

& ()--Xhva0% $ & ()--Xhod0% $ & ()--Xhod0% $ & ()-- Xhod0% $

& ()--~_ abcdvZ>D1Xh9d0Xhod0% $ & ()1Xh9d0% $ & ()--Xhod0% $ & ()-- Xhod 0%

$ & ()--Xnvd0o%

Results of the Biological Study of Selected Compounds:

H’\.
_.::]:qu*_’).c%/“‘lﬂ

e
Compound A, K, [pmel] or A,, K, [pmel} or
(% Inhibition @ 10 uymol) (% Inhibition @ 25 umol)

Caffeine 23.5+3.0 325
R=-H >10 > 25
) (35%) (21%)
R =-CH, 7.85+0.95 1.43
R =-C.H; 1.62 +0.68 >25
(0%)
R = -CH,-CH; 0.31 +0.09 >25

(6.1% * 1.5%)
R = 2-Furyl 0.41 +0.16 > 25

(31% * 3%)
) R = 2-Thienyl .. 0.71 £ 0.06 > 25

(22% * 13%)
R = 2-Thienylmethyl 0.20 +0.01 >25

(21% = 10%)

Table 1: A, and A,, adenosine receptor affinities [from: B. Matszczak, E. Pekala, C. E. Miller,

Arch. Pharm. Pharm. Med. Chem. 331, 163-169 (1998)]
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Y For RS R6 A K, A, K, Ap K, A K,
R1/2/3/4 [pmol] or | [pmol] or | [pmol] or | [umel] or
= H (% inhib. | (% inhib. | (% inhib. | (% inhib.
@ 10 @10 @1 @1
pmol) pmol) pmol) pmol)
C-CH,- R3 = H Cl 0.90 = 4.96 = >1 0.0019
(2- OCH, 0.23 1.29 (0%)
Thienyl)
C-CH,- H Cl 0.006 * > 10 >1 >1
CH,- 0.001 (6%) (18%) (32%)
CH2-Ph Human:
2 nmol
C-CH,-O- H Cl 0.62 = > 10 Nt Nt
CH,-Ph 0.22 (3%)
C-CH- H Cl 0.10 1.18 = nt nt
(CH,)-O- 0.03 0.59
Ph
C-(3- H Cl 032+ 1.26 = >1 >1
Furyl) 0.07 0.18 (25%) 31%)
C-(3- H Cl 033+ 4.10 * nt nt
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Table 2. Receptor Affinities of Several New Triazolo- and Tetrazoloquinoxaline Derivatives

(nt = not tested)

Dosages and Forms of Administration

The compounds of general formula (1) or (2) according to the invention can be

administered to patients perorally, for example by means of tablets, coated tablets, capsules and

drinking solutions; rectally, for example by means of suppositories; by inhalation, for example

by inhaling aerosols at defined concentration and size distribution of particles; transdermally, for
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can be introduced into the nose by spray solutions and the like, by means of implanted

condensers, which, for example, release the active ingredient by passive osmosis or in a
controlled manner by means of mini-pumps or the like; or by an intravenous, intramuscular or
subcutaneous injection and intracerebroventricular method.

Typical dosages in the administration of these active ingredients depend on the type of
compound that is used and lie in a range of 0.5-100 mg (preferably 1-50 mg) for intravenous
administration for an average adult; in the range of 1-1000 mg (preferably 5-500 mg) for peroral
administration, and in the range of 0.5-50 mg (preferably 1-20 mg) for transdermal
administration.

Owing to the variable administration spectrum, the compounds of general formulas (1) or
(2) according to the invention are suitable for the production of pharmaceutical agents for
treating diseases in the kidney area, such as in acute renal failure, nephritis, hepatorenal
syndrome; for treating the heart, preferably for treating cardiac irregularities, ischemia,
myocardial infarction or angina pectoris; for treating the central nervous system (CNS);
preferably for treating dementia, Alzheimer’s disease, anxiety disorders, epilepsy, Parkinson’s
disease, stroke, depression, opiate withdrawal or comatose conditions; or for treating the lungs,
preferably for treating respiratory diseases, such as asthma, bronchitis and mucoviscidosis; and
for treating hypertension, allergic skin diseases, such as urticaria, or inflammations.

In addition, immunostimulants as well as protective agents, which are used in lung

transplants, can be produced from compound (1) or (2) according to the invention.
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whereby R1 to R4 are identical or different or can be present as fused aryl or heteroaryl tadicals
or as correspondingly hydrogenated or partially hydrogenated systems, and in which substituent
R is hydrogen or a linear or branched-chain, saturated, and/or unsaturated carbon radical, a
cycloalkyl radical, an aryl or heteroaryl radical in substituted or unsubstituted form, whereby
substituent R is bonded to the base either directly or via an alkylene group, in which one or more
carbon atoms can be replaced by heteroatoms, such as oxygen, sulfur or nitrogen, and in which
substituent RS is hydrogen, C,-Cq alkyl, allyl, arylalkyl, (hetero) arylalkyl or acyl, and in which
radical R6 is a halogen or hydrogen, excluding compounds with R1 to R5 equal to hydrogen, R6
equal to chlorine and R equal to methyl, phenyl, benzyl, 2-furyl, 2-thienyl or 2-thienylmethyl.

2. Process for the production of pyrazolyl-[1,2,4]triazolo[4,3-a]quinoxalines according to

formula (I), characterized in that substituted 1,2 diazines according to formula (C)
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in which radicals R1, R2, R3, and R4 have the meaning according to claim 1 and in which X’ is a
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are produced, which are reacted in the corresponding 2-hydrazino derivatives according to

formula (F)

from which the compounds according to Formula (G)
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are obtained by acylation, from which the pyrazolyl[1,2,4]triazolo-[4,3-a]quinoxalines according
to formula (1) are obtained by ring closure reaction.

| 3. Process according to claim 2, wherein the ring closure reaction is carried out starting
from the corresponding hydrazine without isolating the hydrazide intermediate product.

4. Process according to claim 2 or 3, wherein the compounds according to formula (G)
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17. Process for the production of a pharmaceutical agent according to one of claims 12 to
14 for treating hypertension, allergic skin diseases, such as urticaria, or inflammations.
18. Process for the production of a pharmaceutical agent according to one of claims 12 to

14, wherein an immunostimulant is produced as a pharmaceutical agent.



