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WO 2004/ 084906 PCT/ EP2003/011138 1 Use of pteridine
derivatives for the treatnent of increased
WO paoragoesi al pressure, secondary ischem a, aPdI/EP2003/011138
di sorders associated with an increased | evel of
cytotoxic reactive oxygen species 5 The present
invention refers to the use of pteridine derivatives
Use ot SRS 18 ne PAmeRT Srb Rhe P BhiaLR BB, Secondary
ischpide afidndisordersi asaodisted vithom derdaged @vebbf eytotardc reactive oxygen
tieeat ment of increased intracranial pressure caused by
cl osed crani o-cerebral traunma (CCT). The invention
also relates to the use of pteridine derivatives for

Thé bﬁEséxﬁtEﬁivBﬁiﬁn odfers & S0 A&y oﬁ%ﬁﬁfdlﬁé @drivattas adr the treatment of

t I
1n01ggsegl 18 aCl‘f’Plﬁ]\jR{ﬁsﬁ%e%gf ()s?él?ﬁcqﬁlpv tsfl‘.%argl:lal Mﬁéﬂ% ”gﬁe%ei, pteridine
derpyatbVasproede for pr efftative gieatnaenk pf increasdrbintimbtaet] pSsatresaused by
ClO{?BeCIhIHSICgFCIB?ﬁ tRlunfd E@@’f‘{/ I"ll%@dink/éﬁtf%' £iso ?gﬁ@e%ttc? glbet Bse of pteridine

I's conservat] est I mat ed
derlya@mcfel Bt aamnpenot %ﬁ’doﬂdﬁleaﬁsﬁ@ﬁféé Yagh o insesised @tvrsln@f cytotoxic
readm,@d,;(wémgpym@ 15 estimated to be 12 per 100, 000
popul ati on. This yields an approxi mate nunber of
500, 000 new cases each year, a sizeable proportion of
TrawhbGhbsitf ifng'my (TBDesiagniafmagamgublio hgalttepuoblem globally. In the United

Sta%k Stﬂp' 1lnl:1td€ E rcqggehhfr‘ea@ %%t bc‘]&'gjgl%g %C?Esp\ﬂ’&gs iagné.ef'vatively

I st I@%¢ et ween open-a
estig)geaq t 2|09 pébh%@ X} pepufasiopeangthe Hicidopcs af piietRtinglecad injury is
estiffetb de 1!’.:&1{& Noe900 Pupdatiit This Yislds Hﬁﬁb@ﬁkﬁﬁt& Yumber of 500,000

destro and t he ain is in ntact wt
newp AREP &ﬁ NEary ﬁr%%?@ﬁfetmmgm“%éaﬁ iﬁgch &lﬂ%rﬁ ogy IR squléﬂ“éé%"““ -term
disdbflitessoci ated with the exit of |iquor and brain tissue
debris. 1In a closed CCT the skull remains intact, and
the primary damage of the brain (trauma) is
Fromhhe sliacapsticappipiyofi vew) it iedisbranishad hewecs spengndsipsed CCTs. An

opeR €@t Qﬁ@@nsﬂi&%c@fo B¢ Bh YgiaryCRI KRR the 561%131%15 Ween @Bura mater) is
t oget her possi bl e

me(‘ggplgfl }}%fg?rag):ﬁigthea\ggxg i85k, %;ltz(lfé mn\gé dhg ﬁnwrcglment through this
opeAibgoOfan, aedo;h:yl GEeTandanyiaddegethe exit gidiquoc ahdbrain tissue debris.
Ina c%ﬁe‘dsd ,theg%glﬂt gﬁlaishs 1\%3@5&114 %%S%?l? g%lal%ﬁgé g# thgebrrzéisr(gfmma) is
chatscgoded by Upeal ldmgmmusédasamn@rssgul cut hegratoias endpr diffuse cerebral

tissi @9Rafd. OVhi@NAlinh R hc?rﬂ"nadargéjg%”@@get@reﬁﬁﬂ gﬂ)sﬁﬂl‘é é’ﬁﬂdlovascular and

|ncre2‘i€§ of, cerebral bl ood Vol une as sp demandi ng
EeSPIgR 1§ GCenirRanisinRy sgendary fiﬁ‘é‘agfﬁ’t r"éoﬁaé\ﬁ*ﬁ“éffl necrosis,

apoptbelssweemdoemmgemmmd/@{ toiRlae)) Kpengatyl leeding flegatfontWE cerebral

blogefplyde, 50 lorrafiffiespr b AR ol ang ipghemia. Edema
blequlgegsartsl & acretaee Désqzrabrat bloyd debreesas spacadematdisg pancedses lead to

an ih%rfegse ifl rtﬁ'@ﬁ%bﬁ &)&%Mﬁ bgéﬁ'hgfpﬁf rane cg'iﬁ%n%ﬂfbﬂ%ﬁ Schd} due to

|ntracran|a essure can a
the defaeingiaitly capr afhs dwa@ésm 1§Ué¢fa%l§1 fﬁé&ﬂ@ﬁ@‘ﬁhﬁarbm é@rn result in

pos@¥RNBuRNEsHRRGH | depfesfibn RBH M1sCRh bR 1oHe8hleatetM@atde FIFurthermore,

orces.ag a . .
the increase in the intracranial pressure can also lead to further secondary brain damages

spe

such as the destruction of axons and dendrites of nerve cells due to shearing forces as a
result of increased ICP and thus to irreversible permanent disorders of cerebral function of

a sensory, motor or intellectual type.
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35 result of increased ICP and thus to irreversible
per manent di sorders of cerebral function of a
W@ 2ng084906 not or or intellectual type. WO 2004/ PSHEPRI03/011138
PCT/ EP2003/ 011138 2 Up to present, no drug is known
that can be used for |lowerin@ the intracrani al
pressure or for di m ni shing the detrinental effects
associated w the i crea e i i nt.racran
U Utiie 7O At Prbiic ek 0 ap FOdeHBL g fis npavanighatsssute or
forddistnishied the deonpemalt effiectavaisbciatdawith-tberiadreade inr thgnimgracranial

ple%iﬁ‘é U/ gh%ﬂa%&ﬁfcaggyeéﬂagcéﬁg ?ll\gzﬁr\#avg belh c{eP l in &\?ﬂ“@ﬁon with

parti neur ona
CrapiP e A TR FAelsIVBR AF T el gesyoRe @fﬂéﬁﬁﬂédem in particular to

the%ﬁ@\rﬁf neurdb . RBY, WIESK beeSast REoRSy Bhink@hiddene

derivatives for the treatnent of secondary nerve cell
damage and functional disorders after cranio-cerebral
Fodiegampley &7 paienhidHa0i93§ tdseribeaar that uen obfxaawlide dariwgiveg for the

trezg(tgnﬁﬁ%{)@gé ﬂbﬁg 1@?\96055 Bgm%:cpe L\g:i thchrQl'o&aq cﬁgqt%'g%% iaf%p%ranio-cerebral

‘ er| I ves dirsclos erein ex _ .
dispeieesrity inhiviiting therfomrationeof ceBdamppiog fofe wdicalsr Ad¢arding to this US

patbx‘ﬁ Rﬁé Pl d’éﬁ@it%@@ﬂ?@e?ﬁﬂtfﬂefél&Lgx'hi’(ﬁ@% 9&696”1!11’}32121%9 of the
i

formage o e w&&gk%lﬁ@ege o antsein N el getivasd microglia
celiBbsfethe edainni.a. erdctly ph itkdse ytwof cdllletylpespﬂtehﬁ)dtﬁzgtlﬁra|of which has been

obf %egsel%ulmél%&%%&; %91'11%?%4810010?9&% stsgs which & e%é‘illﬁa‘b‘/ the death of

FSsue 4 rse brain
cerglyalliinguear the no@ké eﬁpcegtmgs@tmamtcemagw 40 785 and 197
54 573 as well as the PCT appl i cation WO 99/ 29346

di scl ose éhe conbi ned use_of HTI A rece

The, (fespan; Qifenlegimesschriee, rh%h%%{éﬁ e é9g7o§ﬁ 50753 pppwell as the PCT

ap[ﬂfc@@dn W0 G)embnaldmpﬂaltl@(yoramdecc n@aﬁmo:%&erlehéaéptdﬂﬁwg@msts and
roac otetlve ffec

calpm ghebiet RGP o MR S GolbhT Bl Poniilddgraoma. By
this ahprreashe hthen ghroteati vy oﬂﬁf@{ts oﬁuéhH"ﬁ& receptor antagonists such as

dihédﬁ%@}/ﬂ(ﬂﬁ&t ¥ - A 1%?39%1161\"’91“‘%%0}?%@%& hg b: zﬁﬂiﬁ@methyl-chromanes

um channe neur ona S |I'$ I nprove

whigh dlecki the Lriype salsidim 511‘?64“? ingHonahgelle @gggv;eLd according to these
putﬂic&@d)rQS a¥0t 02/98MR aRbPNGRzUBI @dm;afuad@hﬁﬁchs akél alsd H8d to be

ecific ant n of the 5-HIIA r
soeBcinidaablh PR RET sstoon i tuftao o By Rare brofhytaxis and
therepy 06 dewedegeatiati ge dusszeass estebmétrelnahnd cerebral iacibmia.
cerebral ischema. 25 In US Patents 6,469, 054 and

462, 074 aryl sul phonam des and substituted alp
In [J Ratenih 9ed 0915 2 W%D%taedessﬂphoe&%@ﬁwéwbartéted alpha, beta

anr@ll&t@& ‘B&ﬁﬁolﬁ‘é’tbﬁé& ?ésﬁedt@elyadrg Qisclosed Qﬁlclatafr€‘€@mrg’ét thé TB1 receptor
n neur o

in Qfﬁ‘?fé@ ge 8ffb%vre| fSh@eé%?ﬁ%e“t PE)PCLE%WT-EF‘QE‘%C ¢ {aé‘&PéFause for example,
certtaalhisthemia, cerebiy] ahsospmaspastierarleadtivathasgd. er ot i ¢
change. 30

In addition, the US Patent 6,448,270 discloses 4-substitued piperidine analogs, including
hydroxypiperidine and tetrahydropyridine which are said to be selectively active as
antagonists of N-methyl-D-aspartate (NDMA) receptor subtypes. According to US Patent
6,448,270 these compounds inhibit the excitotoxic action of excitatory amino acids
glutamate and aspartate at the N-methyl-D-aspartate (NDMA) receptor, which excitotoxic
action is considered responsible for the loss of neurons in cerebrovascular disorders which

result from conditions such as cerebral vasospasms, hypoglycemia or cerebral trauma.
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In addition, the US Patent 6,448,270 discl oses
4- substitued piperidi ne anal ogs, including
whyanosené peri di ne and tetrahydropyridi ne whi CPCHEPR2003/011138
said to be selectively active as antagonists of
N- net hyl - D-aspartate (NDVA) Beceptor subtypes.
According to US Patent 6,448,270 these conpounds
inhibit the excitotoxic action of excitatory am no
acids 35 glutamate and aspartate at the
HoWev@{ hy | méhtampdrdbate oy Iﬁﬂeelpﬁemtakmhi}(eh to pharmacologically
exci 0 t £ i &l
vl B bt b R ESLRS UERPANT AL eftend B only be
prevered eitlfer bhseiginily iopering thetsculd of b“\e@kﬁfeaﬁed@ag@ﬁpagr@ to provide a

voli¥ROogh ﬂlg&ﬁhﬁorprl?ﬁ%?@&ﬁl dta‘ir?éégaof VR: 20604408498 by the use of
PCT/ EP2003/ 0 oﬁs ment i gned apove,

oSTEREPPS KR! k?éé‘i*?“t“&R oF et o sRaPTRUBFGT RS Fif infused info the
blo6d stieaewhdie thayc peasi fon 4 hefenemtce darta@ioamofic ggsssue. bdtpeen the

blogglsg Iap@ Hg;plgp gcﬁam?ﬂ’eag%}?b‘ olfe"{%h e@é ftg&% gfg lgic{sqgr J%Xwase of
theiintrasreeal plossmeo(qfdMCéh@N\QH uﬁd@xmmpgnlsaﬂp@yﬁldo@ Surg Neurol 1978
Aug uf(f{Qﬁ?ﬁ 85 8} Nﬁ%"a@f(?}?t hewWRAd. | RLESsurér beQSB rf:%p §ﬁ39§69 71 for

Bsnot‘herapeutics such’as mannitol or Sofbitol. These
exagyHek her apeutics are infused into the bl ood stream

where they provide for a difference in the osnotic

HoP it AR B P Fomar WP P AL Oplipe f teallis a severe
surgicalaintereentiag evioth, cﬂh@bwmﬂaqpm@m ,ﬁteeg@ucps@e@@]ﬂy of patients with
sev%%eélﬁg\écpec(’l’b‘%ﬁ( ?r(b‘f’@d’sesEth%r nsﬁﬂ@ﬁ%o@s}_b%%&nhp WrBbtiok® Z8d requires

SpeRiigr @rs%i\g@@ﬁyts 19 %e‘iffélﬁ 5311939( #O@GQEW fhig sprgegy éﬁ‘i}}“@)s post-operative
tredtROBVRECialdP trAinB® pE1OGHR SolfHallt if 6rdfncaeiet ousat selected clinics.

di sadvant ages. Opening of the skull is a severe

surgical intervention which, can obviously jeopardi ze
Adtrigstratfon efsgranithdrhgeudts palyi povislepiiat fathet Shewteme tepesed cffect,

follgg}d%yja sﬂﬁsre Zlew]ﬁxc[éz@é( i 9¥e AftfabQHR tsﬁre' tﬁllt can sometimes

ect’l ons a ulrres ecitic_ arrang

g3y BR Oéféb\équ WiBF B9, TORa Sar BURISy s r administration. The
ostRGtEéraphiticalt hMﬁ‘oadhr Rafuet cSRPEEALd byt nhal mepl tmit rtae m@bhed initial

d, out. at
sSSP & BB LRt volebp i Bhees B 55 P GHtaBa St doses o the
osmcaiyteeﬂmahloadlmmmtmmmrqﬁananeyosﬂcﬁlgttct thaﬂolbﬁoihtebw\mdedwl will lead to

lar #%g&l{%ﬂigo%g%’l\(réd]gceo% I‘Z%g tefcﬂgr Q'lﬁ lﬁlpﬁc?sw%%ﬁ'ﬁs? be kept as

serve
low s pessible whightlisritsalhe @ﬁmaalﬁfaﬁp@ttqab@mﬁachmw since the difference in

theOS$TRSRE HARQHE | @fakhealawoaaﬁﬁu ithe foddih hedts Cs@fi'ﬂl’l'ei’ At @ch‘b)épphcatlon
the fact, that t ed.initial, anou 'lT«DeX

oSO Gere gk €01 STy SR JE PRFIIUHEASVPHE (Biegdirgfe. Tinally. tis non-

surgichisgeepnaait daseahe ok of ®raiw ssehépiacandl mbdiinal effects on the intracranial
adm nj,stration r t . e -

pregsure. %re&@% 9&%? zgpggf is d%ggeggéeco Hll%ﬁ t%? 8 ghf)) bt I’t]l%t gﬁt{%d brain

bartibe ah@PndTdeesefonday biain umﬁlamlalatutmsi@e nﬁ@stnfﬁtfaqk@ptof age cerebral

Parg%#oac”ﬁ%ﬁlbg‘h EodMbehisl i M ts the osnotherapeuti cal

app since the difference in the osnotic
pressure of the blood and the brain gets smaller by

Th&8fe, afBlei 824 et for a drug that reduces the intracranial pressure caused by
traumatic brain injury and that alleviates the pathophysiological conditions associated with

the increased intracranial pressure.
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osnot her apeuti cs can usually only be adm nistered two

or three tines. Finally, this non- surgical treatnent
wheanssohe ri sk of brain ischem a and rebound eET/EP1083/011138

on the intracranial 30 pressure. Mreover this

treatnent is believed to harfhthe integrity of the

bl ood brain barrier and induce secondary brain

Thﬂs? !)lﬂgl‘ﬁaig sORed H? tﬂeouéergf id Sek@dih® Hel%atf:vg %f %ﬁé QPR weneral formulae
rench na W th stituents. ?FQre t%er

(12§ GelnOmpoBR Saofofpuaul%éia Fedekas kt“ﬁém tye dEfilitpiRIOf nitric oxide
(NOJ eaftlhise (@alﬂﬁe dxdiyple, 35S ParHNBOOZ,S by;alv O 9343 198y, W0 95/3a03; WO

Vi a yS|oIog|caI condi ti ons
Ol@i@ggm 5%‘@3‘}%&?“?3%% ‘'ncreased intracrani al pressure.
WD 2004/ 084906 PCT/ EP2003/ 011138 4 This problemis
On?ﬁéé Mﬁ‘fjecla)/m 1, lt'ﬁee 1%@61"1@ rRIeﬁ Mj Qf&‘l Mﬁtﬂn\@néJfllaPPﬁ ity of the

ener al ornu ounds

COIRAUPGS RSP D f?lll‘@)laeaﬂ@) ktﬂo(\Xﬁ fQ) bsemh%‘iom Pbmatrigs oxide (NO)
synﬂha‘séd @arQl()b ‘iil@ed (d\@)hllﬁb/ EHeJTNSﬁ‘ l(oﬂ@ﬁlcfnoézef@é@ﬂfﬁﬂb'an dd€ns of increased

oty 1y 31 B3 5 G TR O t‘?iﬁsldogf BT s g, whien

is Hypwedctivated ipthe segion oiht\mnma on is based on the finding
that the ability of the conpounds according to
formulae (la) to (Ie%{to be inhibitors of nitric oxide

By dRim)e sos {hetvaseslatagers cHact o &0 08 thehlop (etspls inghe brain is prevented.
In tBE @detitor Q"&tsﬂﬁ@f:&é@ﬁt irakrhy tHl@le@dse@Sth@fefféd’ﬂQlﬁ'ﬁQﬁ@Ehood vessels in the

ORI NS A M ——

already ideatloped dildidtmnredi mnpaily tovensine. Bycatdingty, sdditibha intracranial
san?S’Qd&Jeﬂ:@t Whi¥h eéafneﬁé dﬁ@cuﬁ@dt ettﬁg aqlrrﬁggd VRSHRAIS tibdle which is

nis preve event
accopmpanied déﬁ)eﬂoteéucttqnaﬁmrﬁietlmrgasr%baﬁ@etﬂeﬁratcﬁ@l@fm@%tuet katthe surprise

of thBenBhepdsonasseths teﬁdH@%orr@b@hdh whed ﬂDtﬂqefp‘f@Eht iBWntion have only a

e A @E@%@G@q RRe e S ORGP RPe i connection
witpale épﬁcxﬁmﬁy a0 spathased ialiglvy adrathikitérir@rihe compo@cisarif@aimulae (Ia)

to @%‘E}ﬁ i %ﬁsdc%%géegtrgrgimﬁ’ﬂ g ﬁlﬂn’? fb‘réglgcglg&‘%ig%? ecgqlsp ?rh Ellillgl lgqgl{}pg ﬁ&tl ons and

thug ifpr dersessing bgsewitically pwéaﬁeﬁtmra@qianalapreﬁﬁué% élw aisuatly t)mns after
clo%c'iﬁf%ﬁﬂx%ﬁ:ere@fal ttﬁﬁn'ﬂarﬁf%hctfﬁmﬁlﬂ%rﬁﬁ kg, mnefHeCBtHﬁ hand, as a long

oun S us esent invention hayve. o
oSt 0 14800 Cr B0 CERRIB R O O PGS D Ty usually the
blobﬂ@&dnibnﬁieﬂ beaumids glermikfive. Thivjmettnyeriables drengtetidian d2@vatives used
in tﬁ% rs“ér{slt?ré\?eﬁﬁgn E dsg gpengf'ratg@nr&@f{)rmgg%o@'bkzﬁ%an}er aﬁi t(3 target the
NG synHiages @t@@l@gésNi)énmémlh@ M@énmutaelmndcalnHD@éméglwblrly expressed
in tH Sra'lrp & Cakﬂgﬁﬁc’!‘hecrblg}‘ 3t h QBHnARY usk '8'{3' the rp%ncgﬁ’&fi&%ho& described

e cr el evate |ntracran|a essure that
her&s eeaqong}arac'ara% damags sugh 38 datlamaRiasy c@%@ﬁﬁ%ﬁ acpieuRell gleath via

nec@@bﬁk el dB®h ivia dcadshs And] dpoptosiOant Hernetibe lof Basda c&sbaantagonized
frfp g]t termeffect of closed cranio-cerebral trauma or
Ct 38t Faunatic brain injury, usually the

The compounds disclosed in the present invention are thus useful for the treatment of
increased intracranial pressure, in particular an elevated intracranial pressure that is caused
by closed cranio-cerebral trauma. The compounds can especially be administered in case
of critically increased intracranial pressure and also secondary ischemia. The use of the

compounds of formulae (Ia) to (Ie) for the treatment of increased intracranial pressure that
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25 bl ood- brai n-barrier becones perm ssive. This in

turn enables the pteridine derivatives used in the
wWQe@gesHo06 nventi on to pass (penetrate through)PCTEP2003/011138

bl ood- brai n-barrier and to target the NO synthases

(neuronal NOS, inducible NOS? nitochondrial NOS)

particularly expressed in the brain parenchyma.

isc ll_&%ﬁ Yonta a%%%?@gg{ﬁ/lwg%q’ Bg Bf'e Bt ng (ﬂésﬂ)% ds also contemplated

erivatives escr econdary
lnt@MEﬁﬁﬁglmwmhgmnatory processes, acute ceII death V|a
30 necrosis, cell death via necrosis and apoptosis and

f ti f ed b t cf. Fig. 1.
It isr e (BBUIR Lt dF SR VGERRRFTY, i %?%ieeﬁ& it i abd prone to
decbinipsel sie bl gdnated tddtutione aTine idss aff enzpeieagsethted tetrahydrobiopterin
cof:ic'?(%r ?e%d?% aijf\oy&ﬁé%%gﬁoﬂ ah@ 19{?&1‘/5&& %'f ﬁggeb‘?éﬁ%fﬁﬁj t(ljle underlying

meqhaamrobr wmeihrtaﬂl altyrimlwmotenlrh@alu bmﬁdhﬂ B@Sc@lmee speplexl ip ynclear and

appP&s %“B'b%o%l% @?ecifﬂ:’ A8 @L%bﬁ)bte‘imczﬁw Xct' (A ﬁ%l%@ﬁilal chpl_to prevent
i nt racrani al essure and

ﬁﬁ candar %v | schem a

NOgswbypit @rﬁéom%t&ﬁlp(@magn%fet@ r P%)es‘{lﬁ%cﬁ 8" eled-2 8- Aﬁemenﬂy,

teu% 2asre tg?;l(l)gfmﬂlﬂféﬁ eageg%? lcehfoa@ﬁmnaalchpﬁ@ssgmg Hifhhg O the NOS
4 P 1 caused by , .

OxyBEHF SRR 0 THPAVH Enjlr o O yaRatsy Gy SRevor i) glts co-fecto

tetrilesiranoptedn ad gq:pl@tgthenpidmeédnm1hhashbeeprsdagymto happen in the brain

aftel W%‘d?hg %dtﬁ’o hzngf?)%fes iﬁﬂ&i’\@s L8hral ischemia. It is also an important

tetra y I s-unstabl e at phyS|oIog|caI pH
ABispy Brradetge @ddéféﬁﬁt%‘saé‘ itt§ r@lR{pgEREES sol utions. The

I oss of enzyne-associated tetrahydr ob| opt erin
Theﬁ%ﬂl%kl?{rhéﬁ 61%’?11@% éo%ﬁ%%yls- Igflllgolﬁglgm c{/ mfgﬂ to L citrulline
andt MO ladtly diepdyidopt thei presnabdf ietmbydrbioNE8ndimthe absepleex sufficient
tetlﬁ@d&’&ﬁé@ aIQ@S WHIPSAtch fx@mbﬁO' %@tl{éﬁl@nté Qﬁ?élfoiﬁﬁie anion generation

|opter|n ma

(Knerdese ReC W@%ﬁf‘éms ( %ﬁ@é‘i"‘é‘?%ﬁ Pt 4¢P adid, OuetS %Ial (1992) J.
Biol.18€8&n. 356'79@0@722917621&11)884&@1 Iémlﬁg edt Np dépletion and oxidant

sl RulREY dBEH B dht b #’ﬁ?‘éh%%so Bl °r‘m§#§? Birt C: Oxygen
Raddedo irp Biwlggiod! S@tmﬂhmk@aﬁﬁdo)ca%nad@m@nme‘ss Ino; Sactlbcgo CA
229tf4({%wg{vm99139?£ﬁh'epdéc%u9ﬁ% 8{)1%@')30 TR A $_%V@1@qe{cfs t§3Sburst of

appen I n rain after
cyt@pwr@actlygphwnym%%d BiOS9 suelicas saperoidsbr al i scheni a.
is also an inportant nechanismin endotheli al

Sugg i STt A HEoRY RN S AR g I Ry the even
moridgldly ciidfoxtioand statile pédok prétritamdidiGs bidely td ebp eesphonsible Her most of
the @élf?%ﬂ&ée t?l[lt éc%fursqﬂil% i Ojgfrgcpl%@{n ?]“hlslﬁ?%fti%ﬁ i? nfﬁ&ﬁro%an the one of
suppiox slgnatiess veith eum@dmxdisawt%sm t@nfrgr@nbyca%@n perpkigowdngls O2. Any
per&ﬁtr@%ﬂoﬁ@’é@%n p%toﬁz&&?ﬂm@?@ﬁ%%ﬁr@hs z}cld %%h usual Iyu undergoes

isomerisa§on 4q fas %‘iﬁ%&%‘q‘@é‘ﬁf‘ |apd |naa%~? ﬁ@wtloFlm@eaI@BreeWr&ﬁY%aﬁauS acid
maPXih@&#@b homolytic cleavage to a hydroxyl free radical and nitrogen dioxide free
radical, or heterolytic cleavage to a nitronium cation and hydroxide anion. Three of these
cleavage products (hydroxyl free radical, nitronium cation and nitrogen oxide free

radicals), are among the most reactive and damaging species in biological systems.
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accumul ati on (Beckman, J.S. et al., Methods of

Enzynol ogy, Vol .233, Part C Oxygen Radicals in
wBrekogiveal Systens. L. Packer (Ed.), Academ cPEr/EB®)3/011138

Inc., San Diego, CA 229-240) which causes further

decoupling of NOS. This viscbus cycle leads to a burst

of cytotoxic reactive oxygen speci es (ROS) such as

d t of ..
TG R AP PERl § P st g A PPyt empstepagfion nvo
pelmrletubrISghm;i dy:t\mgomlcdta;md cstmdaldmlpéatmwrntb rhytdeogemi péroxide and
hydééx}il' &l Yacﬁ@algﬁ Jr &2 E&ﬂﬁdht?t)% Oﬁwnaﬁd()th%flal_rﬁ?sg uff®ioh and oxidative

Injured brain reaction
VaSF%la’e\PéHyfiﬁ%‘t”é’ﬁdtﬂt%ﬁumh@ Qﬁﬁés%‘al EGpEFoxi de anion with
superoxi de di snutase to from hydrogen peroxi de and 02.

In a@@{t&&tﬁl E?rlg égrﬂlg}c {oiomﬁmﬁ dhe due gmt\m ec{h]f‘g@ %ag@@t—seygthasesnﬁte pteridines

of fosoulee (leatd @¢) dao 1n‘rrubntrtl‘re)41ﬂodlgenn ofitytotoxandactiveroxlygen species such

as %@E&Qt ﬁ?éﬁl{lgg@lgd N@eéé%ﬁ'}ﬁgé t’l‘h%tbct?t%jngs Pﬁg 3%:9 % (Te) act as

tic c I ox ree radl ca
am%ﬁorlrsegeﬁ e@rleg@rn@es ft@tea@ydroamp@am Igke rerabwyaropiqpserin they have the

abilt Q@\éﬁaﬁﬂlﬂth@Nﬂ)g ﬁ&ﬁb&{meﬁsabhtotﬂ o@ﬂﬁ‘asltx&l tr%r@e @ﬁiu@ Ro-factor, they

t hese [ 0; ree
inbibiTFE pRu G BBl CRUR BiRL R b s e g strugsue of the
enzy e &mlmc)mdlaersealm“rmhgmt tezonplity ofddOtdyvthasenahdthumghenproduction of

cyt%g%{}:ié%%&@)tgri @gé ﬁ@rfﬁé@k@g’ﬁ ofVQn% %@gﬁ%ﬁoa eficial effects of the

comnpyafpRetl @ndhe vascalatandan the b%leti%relﬁ‘telt ransf or rrat | on
into peroxynitrous acid cleavage products, or its

di snut at i nlntohdro en. peroxide and 1.7 dr oxyl
Thejsgia:Aek a7 optcly HEPEERE HAFIR01 2 H PREO A 0N HELe dhe treatmen
of thyshsmicintacraaiatl ppessataf inv pamasslau bareldvajedr ntidesaial pedsum that is

cau wggetdoéra?ﬁ Sq%{'gb?ﬁ[l tr%hﬁlg % ?r tﬁ}eyl% 2}%%' 6é bR tﬁeht%atment of

othqm@hgcgrﬁ@lﬁ adueh ateh@sqtﬁl@@d Mthe@ m@ﬁaffedrlmﬁl@é clokgxie eeactiey oxygen

spe&igd gbl2Rt8d by bRAIRARDLSA A, %8&9&619 th€asd bt‘/ﬁe compounds of
as s per oxi rom decoupl ed

oxy uch
fOHRBaggﬁt ﬁ&?@ ?qfh e bieatmegf R E‘Ctﬁas? F%%Fléléla? PEPSSyrp thgtdy caused by
nonagdundsic Eaina@OY S¢.8. bwj steslarogrecudd! desiat, aad Yo altsvepioar dfmoxidative

stress[ eg'rvleg H‘xron? ﬁgcr @8% lrtr%s? gsy 'IIE a%’oentet:rpl Slatk gr agjt N t{reéé{t%mventlon

endogenous co-factor, they i nhi bit the producti on of

In th'@co%oﬁﬁ‘@s Qf h@rfnuhz%nﬂa) @’(I&t gl 1nZﬂhBQprEsQﬁt ‘ﬁ{\,@ﬁﬁbr? the followmg

structure enzyme, the pteridines also iInhib
dEflélet%‘éﬁPﬁ’ Mglfé‘f)t W@ﬁﬁ‘?ﬁ’é@“e and thus the production of
cytotoxic peroxynitrite. This dual mechani sm of action

1F gy @S O bR ER R ot B ik SR e B e P R e Wi Yormutae
(Ia)cofisduhels may st Dslepenidenttshef Ereemetiter,ihave titel watedneatings and may
in AH caQQl)é/ idéﬁﬁ&ﬂlorfdﬁferérf?.e treatment

Alkyl radicals in the compounds used in the present invention may be straight-chain or
branched. This also applies if they are present in other groups, for example in alkoxy
groups, alkoxycarbonyl groups or in amino groups, or if they are substituted. Alkyl radicals
normally contain one to twenty carbon atoms, preferably one to ten carbon atoms.
Examples of alkyl groups are methyl, ethyl, propyl, butyl, pentyl, hexyl, heptyl, octyl,
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of increased intracranial pressure, in particular an

el evated intracranial pressure that is caused by
W@b@smshoes ani o- cerebral trauma. Rather, they ceCI/EP®03/011138

be used in the treatnment of other disorders which are

associated with an increased’l evel of cytotoxic

reacti ve oxygen 20 species generated by a decoupl ed

non c@fﬂt tl‘x%?rjls? CCO %%gllxmca:l% gsotlf)%génaf? ngcgtzu%%lf nﬁ%r#élgg%cdlfoutyl tert-
Wﬂﬂnﬂ@ﬁ@ﬁ@h é1d¢m@b§DWElthat is caused by non-traumatic
brain injury, e.g. by stroke or cold lesion, and for
al l evi ation of oxidative stress derived from
Exaiieu %‘hfe%légﬂﬁ?]ﬁé’é% stra shir diginc o Panehest isfirpoprpreradicals which
conpiieseNdr moeetvubRbondd AlRedyd %cﬁ@mmmdﬁy @Bmfaﬁf tKKMJ @€@wenty carbon

sory At 6 Fha PR ei Dk e v B BRicatBly 4R e gge couele

bonf groups or substituents occur nore than once in the
conpounds of the following formulae (la) to (le),
they may_ all, independently of one another, have the

ExoiRidsedl %&?ﬁldg‘éw%lﬁ dlrmtyawfgcphﬁw eiabinehedeh wskoqagegit fadigals which

conmn dhd biemert triphl kotds.r Atkye Al e dichls hbﬂnﬂ@%}tﬁiﬂﬂﬁ&w@&@@wéﬂy carbon
esent inve ht -c

story SR Ot ay S Do BN ad o 1lsg Vit Budhne gpg tiple bond

ot her groups, for exanple |n al koxy groups,

Exaﬂlﬁ&&f%ﬂfeﬂ?ﬂ%ﬁgﬁgfs%}\’fﬁﬁf Q/En 1, Qg%g ! %H%%iy ﬁﬁlcaf {a‘ilpletyldxcal) the

hst ornma
2-bgpylradigahand theckmstiy '3tR5'P@‘3,HYblraéfCér ably one t o t en
car bon atons. Exanpl es of al kyI gr oups are nmet hyI

Ststey s B e S5 it 125Kt 2 e it fBopargy

radu:aibnetrhs 3dfutinfiessdicabdi cal s, i sopropyl, i sobut yl,
isopentyl sec-butyl, tert- butyl, neopentyl
3- dlnethylbutyl. Exanples of alkenyl radlcals are
Cycmaﬂ@rl ghdicelh aire safurasech arHlisdhyireraseans bwhich amireally aaniaih three to

elgh5 ri8@thioR aBdifs, PrefFROE GRLUEH £x BARASrboMNaloahy ICyeRAIGRERlicals may
¢ r)mall%l ﬁpbcrtalntv\ototwenty carbon atons and one
1“‘5? Gt e bonds, preferably two to ten carbon

atons and one double bond. Exanples of al kynyl

Exal:r%gé @4 §ycaﬁzﬁkzlt Fﬂ%{b&lﬂt {ehg%&épgep}g; %%Q@&yﬁy%k?o%%ﬁtﬁfncyclohexyl
cyclahegpyand cyeloetyl. alled rrhach may: alse e Aubisiibitedior wsarmpledardnewr more
iden®kAINSr éi‘?féré?l‘ﬂQC?fCJ ‘ﬁﬂtylt FAdRdafs, Q@%&xcu% egye hﬁ@l}bf E)Q@mﬁl@s of such

sy e ST eI e ORey b PP 26 RSBl ae

radi cal (allyl radical), the 2-butenyl radical and

Cyc c{lﬁ(egg// %&Q%ls gg lPJSg&?£¥¢]%yC?? h§8§ﬂcar35 glgrgﬂ r}olrirgglfly contain three to

s are
eighp ripgjashopl atemeli prafergdy divaragysix nngd;mb@h) atoms.t Ggcloalkenyl radicals

prefdraBt haV¥la E@HIEBbnd in the ring system. Cycloalkeny! radicals may in turn be
substituted.

Cycloalkylalkyl radicals are saturated hydrocarbons which are derived from a cycloalkyl-
substituted alkyl group. The cycloalkyl group normally has five to six ring carbon atoms.
Examples of cycloalkylalkyl radicals are cyclopentylmethyl, cyclopentylethyl, cyclohexyl-
ethyl and, in particular, cyclohexylmethyl. Cycloalkylalkyl radicals may in turn be
substituted.
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Cycl oal kyl radicals .are saturated cyclic hydrocarbons
which normally contain three to 20 eight ring carbon
waeoaws4ops ef erably five or six ring carbon at oPGI/EP2003/011138
Cycl oal kyl radicals may in turn be substituted.
Exanpl es of cycloal kyl radic@&ls are cyclopropyl,
cycl obutyl, cyclopentyl, cycl ohexyl, cycloheptyl and
cycloctyl, all of which may al so be substituted for
exanpl e by one or nore 25 identical or different
Aryl @5 -aCagtbadyelir qraliteratyclici aropatie iradicalr pusferabbynphenyl, naphthyl or
het#&ﬁ@pllﬁﬁ?l AlticalGhay BUBSLbEtLRE of ¥hBRlkY | SUbRGLERS SrPER or more
4-met h cyclohex%% or 2,3-d|neth%%cyclo entyl .

ider(ti;:g} gt fg{ﬁl;p MORQYHENL OrgFnic (RYLCals,, Fu1E3amPIFey fgom the series halogen,
alk&]_}/ph@@ﬁf-oelmSomﬁ,mlmél;‘alﬁdx%/f QOR{Ra| ANOS r-ea-@-cgiagltyé, -CF;3, -CN,
| C : | n SLX I on
e R ATy PE T O GG bl hvERy
doubl e bond in the ring system Cycl oal kenyl radicals

Alkglraa}t‘yli R 4 ﬁlﬂggﬁﬁ)sgéﬂl@t Etgrytl@cﬂcal%%lfé?%&y@l@-lal @%%ﬁ gh Sparticular

€ sat ur at ydr ocar bons wni are”deri véed
metBylphemilkyl - substituted al kyl group. The cycl oal kyl
group normally has five to six ring carbon atons. 35

I |.al kyl i cal
AcEIRTa et aEEyRE ey, DRIy B ietalgr > abapictnt
and, in particular, cyclohexylmethyl. Cycloal kyl al kyl
Het%%%}féggg 61%}3%01 if?_lé%h‘[rog'laﬁr@ 1‘11&??2@ %% fntggétrr.ﬁdg%/ ﬁ?f—)ltéggff&ggé%@ Qnsaturated
hetgsag yskowhichihas encorrangte hﬁémaé@nﬁ fremdhe pegiss - Pheny ! |
napht hyl or heteroaryl. Aryl radicals may be
Substituents are .on

unsubst.it ut ed subst.i t ut ed. i or
Exefies of Hsper o3 R UG BF CHEcaH AU EnE SPHapngs of thd formula I
may adidesve] afeopyrecienfiiran, dhiophom ihelasde) pyrabak o0yliB-triazole, 1,2,4-

' yl v 1 s 0.2l Kyl yl gnegi , : idi
iy, 138N ol [ty ROl MRy oy
pyridaing. pycimidige. ayiegine, PEr) thigryrancs)yd-gioky, %,Z%s'zzlmsh@.oxazme,
1,46&5?111@ Mib-thiﬁzci:gél Cg,BktM{IaﬁﬁlF!pﬁw-ﬂhLﬂzﬂﬁ, aczl,g-uﬁ:imlﬂmga1,2,4-triazine, 1,3,5-
. prefer y, - -al kylaryl., in parti,cul ar : .

tﬂaﬁﬁ?’h r%i%éﬁ azinty ;ﬁﬁﬁy}“&r k??‘%‘izeﬁlﬁe’ar -dEgRpey Jrgiazepine, 13-
oxaadpind orr Bltldadepiner ef er abl y phenyl net hyl or

2-phenyl ethyl. Heteroaryl or a heterocyclic aromatic

radical is preferably a 5- to 7-nenbered unsaturated
Therredisls clpeived frmcthe Higterenyeles mayopebensed ndmeayrsuifabinsarhen atom.
Nitx%géﬁ B8tefdcydles FhichOhdwy 3R @8 atb@t @F QadubkSubht® B Wi E nitrogen

the radicals Q?CUYKIH% in conggigpg Ef He.forpula I
atoq:}agn SR R¥% earlguw lreole@; nja b @rbc% e‘ﬂ%,a ring nitrogen atom,
espéoid]aif cHeaelepyt antodgen htte2ocYeleris baraled to 4 c2bén atan.ax diienyl radical
ma;&l,g 1; %@gﬁé, %B 31/?1 Itl'éltﬁ%érﬁzo? la%—thg‘en?lf Lt arsl ?—’thi%n)?l'r'hgﬁ'cﬁ,z Ql68an radical
in the form of a’2-furyl radical or 3-furyl radical, a pyridyl radical in the form of a 2-
pyridyl radical, 3-pyridyl radical or 4-pyridyl radical.

Halogen is fluorine, chlorine, bromine or iodine, preferably fluorine or chlorine.
In preferred embodiments of the invention the use of pteridine derivatives having an amino

group, either unsubstituted or substituted, in the 2- and/or the 4-position of the ring system

is preferred.
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pyri dazine, pyrimdine, pyrazine, pyran, thiopyran,
1,4-dioxin, 1,2-oxazine, 1,3-oxazine, 20 1, 4-oxazine,

wad @4m8d9eei ne, 1, 3-thi azine, 1, 4-thiazine, PCT/EP2003/011138
1,2,3-triazine, 1,2,4-triazine, 1,3,5- triazine,
1,2,4,5-tetrazine, azepine, 1, 2-diazepine,
1, 3-di azepi ne, 1, 4-diazepine, 1,3- oxazepine or

3-1hi azepi.ne., The radi cal,s derived fromthe s

In gt JieSé PR S BRMERLS: ERR sl S M i g, preridines of
formularffa) 25 Nitrogen heterocycl es which have a hydrogen

atom (or a substituent) on a ring nitrogen atom for

exanpl e pyrrole, im ole, etc, ma HaI s®;be bonded

via a ring nitrogen eEbecial y ithhe rel evant

nitrogen heterocycle js bonded tth a|carbgn atom A

thienyl radical m BTG te—fiy m of a

2-thienyl radical N6 8-t} enyl di cal , 4 furan
radical  in the f¢rm of 2-fur radi calg,or 3-furyl
radical, a pyridylllradical in thje formof a 2- 3 0
pyridyl radi 7 3- dy i

a F’r 4- pyri dyl
radi cal . Hal'ogen is fluoriney ne, brom ne or
i odine, preferably fluorine or ¢hlorine. In pref®yred

for BERQH {ﬁ_@féﬁ&dﬂﬁtr;ﬁ&@nihl%@ﬁhi‘eoihcﬁé%leseb'&%aﬁy isBidrhidl Aerein in formula

riyvatives having an am.no oup,” either .
() i Raciep ViR sy s PEGEL oF O 5 ooHls o H . CHO, Ry i
H, €¢Ho<IH{QH, GHQ be ar longr isCemlkylsragicel, eviiield caMBe a straight or a
/ 084906, P 2 138 9 the » .
o 04308, 5 SRR, 950G R 1P, i 1
hydgpgsnofr plaer dillgd gadeal, Moasrhydrogerapr AHYARAYDEIGRD, B 1 and m are
indé?e%rrt@f?@ne%ﬂoth& 2> R3 t s 7 HZNNNHHH(la),

for treating increased intracranial pressure and/or
secondary ischema, wherein in formula (la) RlL, R3
Theatampautdp ef dantuly (Iaptacbe greptet dd descrBdd iRAUS Patdnt G1932,713 or

( , ' I I CL-
W L. ey, Ep B N R, LRI, o
corrmq)gnds: aggs als.amqorra@er@@jﬂ-]( @vipilabley apd fpClek@Bple; cACHR) pwivitased from
SchBRd Bitdrafoti&, Tona, Switzerland.

In a particularly preferred embodiment, the compounds of formula (Ia) R and Ry (la) are
hydrogen, Ry is methyl and Rj is hydroxyl. A compound that is preferably used in the
present invention is the 6-(L-erythro) isomer, i.e. 2,4-diamino-5,6,7,8-tetrahydro-6-(L-
erythro-1,2-dihydroxypropyl)-pteridine.

A further preferred embodiment of 2,4-diamino-substituted pteridines for treating
increased intracranial pressure and/or secondary ischemia is directed to the use of

compounds of the formula (Ib)
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hydrogen or a |ower alkyl radical, Wis hydrogen or a
hydr oxyl group, an n and mare 10 independently from
weamh/opher 1-20. The compounds of formnula (| aCTEP20DF011138

prepared as described in US Patent 5,922,713 or

Werner, Ernst R et al, Bioddem J., Vol. 320, Nov.

1996, 193-196. Moreover, these conpounds are al so

comrerci al 'y avail abl enapd for exanpke, &gnh be

purchased from 15 Sch|rcks Laboratori es,| Jona,

Switzerland. In a part cuIarIM prefe&red enb |nent,

t he conpounds of for | a

ydonyI Acorrpound

res@at iRavention is

hydrogen, R2 is rret\'hyl an [

that is preferably{used i

the 6-(L-erythro) i mer . €.

2, 4- di am no- 56 ahydr<6-|(L>42 0

erythro-1, 2- d|hydroxypropyl) ipt erfj di ne. A further
preferred enbodi nent of 2, 4-di am no- substituted
pteridines for treating increased i ntracr

pressure and/ or secondary ischema is direc d to the
use of conmpounds of the formula (Ib) 25 WO
2004/084906 PCT/ EP2003/ 011138 10 N2 RLR3 I | NCC

in il forimdl '(tbﬁ{hpg& R“'@'d W, N dbdi ) ggﬁa dé’eﬁéﬁlo?ﬁe;ﬂ H B OH, Rs
is H;,a@H:;O{J (@)HO@M a fuyveri(g -G dkkbqlglacmp@mhw@wandye a sttawht or a

bratlldPt‘éﬁrc@n Oﬂs %&V'asrﬁﬁ‘{m» "Ph' of (54@3@—3@9 V‘th&/h&rem Y is
ranched chai n a}hw dswé d{g Y o
hyd(@qeda)a) OEBYh IR EY &1 Rysrogsn Ohg divagal fouR, peiednd m are
indedekgiéntiyaftlora @hch dhérsl-Pg.dr ogen or a hydroxyl group, an n
and mare 10 independently fromeach other 1-20. In a

preferred conmpound of formula (Ib) RS is nmethyl, R3 is
In ahyefiesrgd sompounshef frmule £1bbBSHs mistht ARk fs hedebgan, R and R4 are both

hydf—‘d h%dhi/ﬁ 88r YdrBYEH OxiYdroxICTROBBIAIATRIs U rERAMNIE) can be
preparec? as (ﬁascnbedlﬁ E%Doa 50 916.5;S escribed in

R4 (Na)

In a further embodiment the present invention relates to the use of 4-aminopteridines of the
general formula (Ic)

Ry Ra

for treating increased intracranial pressure and/or secondary ischemia, wherein in formula

(Ic)

A is a bridge of the form
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15 In a further enbodi nent the present invention
relates to the use of 4-am nopteridines of the

w@emaensdod ormula (Ic) RL\NR2 N A H2N N (I c)PCR8rP$003/011138

R

R,

treating increased intracrani al pressure and/or
secondary ischenia, whereinlh fornula (lc) 25 Ais a
bridge of the form WD 2004/ 084906 PCT/ EP2003/011138

11 RBBRR4 NCHR4 or IHH NRIO \N R5 Rl is

hydr ogep, (Cl-C20)-al kyl, (C1l-C20)- alﬁnxy R4
(G- aI kynyl preferabl .(Cl-d o)-~al Kk

cycl odl kyi\ql_g,yc/k al kenyl , pr ef erably
yl

(C3-Cs)-cyc cycl oal kyl al kyl, aryl, |al kylaryl,
preferabl y (Cl C3)-al kyl aryl or aryl | “Aikere the
org Hpal s, 5 preferably the al kyINradi cafs, may

be sub N tuted by one or nore substituents,

preferaply by substituents R6, R2 is, independently of
R1, hy ogen, (C1-C20) - al kyl, (C1-C20)- al kenyl,

(Cl C20) al kynyl, preferably (Cl-d o)-al kyl,

cycl oal kyl , cycloalkenyl preferably (C3-C8)- 10

CyCﬂs rg{‘;ol\glen (‘O{ jlﬂk?’l' @"Jlk@io a%ﬁ{ﬂ'l; (@L@ keﬁf@ﬂy\lm pLeferab%]y (C1-Cyo)-
org -Yl c %‘bﬁ(”éér ?al?lﬁécéﬂc%g%/ @%ﬁﬂ“ﬂa@@lo%ﬁyalkﬂ aryl,

be alkylbsi, ptefﬁdblby(mr(e;)arkylmyleoslabﬂallkyuamﬁeae the organic radicals,

pr € r@{ ﬁzﬂh% Pé/ ﬁéﬁ 1tc§'l§n}nsé RS S!E%tl?utgc% bly OB or ooq'gtsrlllggtituents,

om’bea i ng
3 @rnf@mﬁéybmsmbsﬁgmnmawm ch may optionally cont ain 0,
1 or 2 further heteroatons fromthe series N, 0, S

is, independently of Ry, hydrogen, (C;-Cyg)-alkyl, (C;-Cyg)-alkenyl, (C{-Cy)-
alkynyl, preferably (C;-Cp)-alkyl, cycloalkyl, cycloalkenyl, preferably (Cs;-Cg)-
cycloalkyl, cycloalkylalkyl, aryl, alkylaryl, preferably (C,-Cs)-alkylaryl, or
arylalkyl, where the organic radicals, preferably the alkyl radicals, may be
substituted by one or more substituents, preferably by substituents Rg,

R; and R, may, together with the nitrogen atom bearing them, form a 3-8-membered ring

Rj

Ry

. which may optionally contain 0, 1 or 2 further heteroatoms from the series N, O, S
and which is optionally substituted by one or more radicals, preferably Re radicals,

is hydrogen, -CO-alkyl, preferably -CO-(C;-Cy)-alkyl, -CO-alkylaryl, preferably
-CO-(Cy-Cy)-alkylaryl or -CO-aryl,

is alkyl, alkenyl, alkynyl, preferably (C,-Cyo)-alkyl, cycloalkyl, cycloalkenyl,
preferably (Cs-Cg)-cycloalkyl, cycloalkylalkyl, aryl or alkylaryl, preferably (C,-
Cs)-alkylaryl, arylalkyl, -CO-O-alkyl, preferably -CO-O-(C,-Cs)-alkyl, -CO-O-aryl,
-CO-alkyl, preferably -CO-(C;-Cs)-alkyl or -CO-aryl, where the organic radicals,
preferably the alkyl radicals, may be substituted by one or more substituents, in
particular by substituents R,

is, independently of Rs, hydrogen, -CO-alkyl, preferably -CO-(C,-C7)-alkyl, -CO-
alkylaryl, preferably -CO-(C,-Cs)-alkylaryl or -CO-aryl,
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and which is optionally substituted by one or nore
radi cals, preferably R6 radicals, R3 is hydrogen,

WO Q044096 , preferably -CO (CLl-C7)-al kyl, PCT/EP2003/011138
-CO al kylaryl, preferably -CO (Cl-C3)-alkylaryl or
-CO aryl, 20 R4 is al kyl, al¥enyl, alkynyl, preferably
(C1-C10) - al kyl, cycl oal kyl, cycl oal kenyl, preferably
(C3-C8) -cycl oal kyl, cycl oal kyl al kyl, aryl or
al kyl aryl, preferably (Cl- C3)-al kylaryl, arylalkyl,

Rg - CGisO-RB| 4GHL, (p{(é,‘flé}[@)kﬁllyyl GD-p@eQﬁl O OalkyC1g)- alkyl ~O CO-aryl, -

- I k
o?q-\]gﬁgg’y Of(o t%teoo Fgﬁpagl %5?08(§§r5 %I ;COOH,
t he-GPHE( rgv)r%lbyls -COrirapy TS(®stCr- Go el kil %(ﬁeN&sRmre

substituents, in particular by substituents R7, R5

R pr oy APPSR e Al WY et obfey Far y1

preferably -CO (Cl-C3)-al kylaryl or -COar l, V\D

200,(45 &ﬁ@ﬁg&?@ﬁ%%% Sty &G et 1) - al ky!

-0-CO-aryl, - NRBR9, oxo, phenyl -CO (C1-Cs) - al kyI

- CF ¥l c
Ol QB By (G0 Chgbaggy e

has, |ndependently of R6, one of t he nmeani ngs of R6,
RoR8 is31yﬁmmg(€n—©6)-a(lﬁ>ﬁ: pizGratdl k§l-Cs)pallefleslabk yor aryl,
(Cl-C5)-alkyl, 10 RO is hydrogen, (G -C20)-alkyl,
referably (Cl C5)-al kyl or aryl, preferably phenyl,
a1y€g1013|p3,efh§ﬂ@}yo@myl @@thhylo)rhggekqa[ryl pﬂcéfcép@bq:lymay be unsubstituted or

(Clsu(%ﬁtu@édk%v e)étlrrﬁf?é(}ha rbregé{;lu?!;utu@mﬂy étﬁ &r &E?ﬁr ﬁféhﬁfcal or different

unsiﬂyﬁ’@t”iut“ﬂfﬁ efborarthe fS“%SUE%IPg?”ut(QGT zﬁoarﬂqexaf&fwéb(}g(ﬁb@) -alkyl or
sub§hdn§/ut eddHy oB(QECpakyil, depilefazably or -Oi(Ci-€spalkyl, (C;-Cx)-

SR LEHERLS DA EA R ALAGRD: oD SRO) -8R copatio,
- Ol GZZU\X alCKONR sRor efCéD@Hl y-CQBO( (L- CB)aUaylka(O)n ~(C,-Cs)-alkyl,
(Ci- | kyl enedi oxy, preferably
(C1- fkyl enedi oxy, -N8R9, -NOX2, -CO (Cl-C5)-alkyl,

- CF3, CN - CONRBR9, -000H, -CO O (C(-GC5)-al kyl,
heterD419) 'is @X-- (G5)-nadrttydred uRhturSe -HIRBRY cleh@thethoeuntding $né or more

ered unsat tged heterocycle which
con@g?rﬁgtogﬁng ﬂ'%si;g ﬁe]tQ $oatorrs fromthe series O,
N S 25 nis 0, or 2, in all their stereoisoneric

and toayto gerlc forrrs and m xtures thereof in all
ratlos and their

in all their stereoisomeric and tautomeric forms and mixtures thereof in all ratios, and their
physiologically tolerated salts, hydrates and esters. The compounds of formula (Ic) can be
synthesized as described in WO 01/21619 or WO 00/39129. 2,4-diaminopteridine
derivatives of formula (Ic) can also be obtained by the process described in WO 97/21711
using for example 2,4,5,6-tetraaminopyrimidine-dihydrochloride as starting material which
is reacted with a respective oximine-derivative according to formula (II) of WO 97/21711.

In preferred embodiments of formula (Ic)

Ry is preferably hydrogen, (C,-Cy)-alkyl which may be substituted by one or more
substituents Rg, or (C)-Cy)-alkylaryl, and R, is particularly preferably arylmethyl
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physiologically tolerated salts, hydrates and esters.
The conpounds of fornula (Ic) can be synthesized as
waele®ens4sedd in WO 01/ 21619 or WO 00/ 39129. PCT/EP2003/011138
2,4-diam nopteridine 3 0 derivatives of fornmula (Ic)
can al so be obtained by the btocess described in WO
97/ 21711 using for exanple
2,4,5,6-tetraam nopyri m di ne-di hydrochl ori de as
starting material which is reacted with a respective
Rz oxi 8 me%@l@brl}’ V@t-Cylealigcwhigh moayt e fahstitited by ohe of e substituents
97/ R1T. e W Saly c) 35
Rl R G G R R R B TR Db YRy e
subst ituted by one or nore substituents R6, or

( ClufCaddiadk W asnd R, eﬁnbl ﬁalmaﬁddeqm awitty ther ﬁﬂ‘u@l&é’p |abbm bearing
ary met h 2 4/ 906 P Ecé% 3/ 01 138 13 her
pr e f% Wil Pfe %eco§‘ua6§st |ntDuf’bde§/ one othet
onehciclommnefrsub&rblsbuemNs 0,6 Vevy péficuledy -mtfeytedmizigs of this type

andm‘é’?p 1%119%%8&@% %n@gﬁ&gr[ aﬁbﬁetﬁn’xlmoﬂlﬁ Yk, t'f_l'cjn[[kﬁph%line or N-

addi t together Wt

ni t E%g%ﬁ %Mﬁémpn@herﬁ tilgte riags rEnelvee P Hinbe Girhseted, for

pr eémnalit ¥y COnt @J(\@, aQ)- Qk@omsmw -gblbg1.  heteroat om
fromthe series N, O, ery particularly preferred
rings of this type are pyrrolidine, piperidine,
R; m)r photiersbly Hydregtny | GO EhHE:)-a&yl ohCOrmyhmkdi Reisoveridparticularly
%e)l g (lh.gt,&pram ne, where these rings thenselves )
e’suBstituted, for 10 exanple by -OH,
-O(Cl C3)-alkyl, -NR3RO or -COCH R3 is preferably

R, hy disogfiferaiiy- 41§t ﬁ)egtdﬁw Q/hlcﬁ:Qrﬁ'WBc saBstitRRdl By V&HeY or more

part| cuI arI r dr n IS fer ably
hr yibSpntedy. &y P T arshRie ke BB Shangand 12
rmrélhydmbmropylents R7, or -COOGaryl. Particularly
preferred R4 radicals are aryl and 1, 2-
di hydroxypropyl. R5 is preferably hydrogen. 20 R6 is

Rs pr e @refpia glymrogﬂ@}(a C3)-al kyl, -NR8R9 or -COOH. R7
is preferably -OH, -O(Cl-G o)- aI kyI phenoxy, o0xo,

s A e A T e e P

preferably phenyl, thiophenyl, furyl and pyrldyl and

, P bsygr?fefabgarém%%bl ég?zﬁgp,epﬁ&%x bto. Bl 51%?ertelﬁy OH,

as descri erre are
decyloxy and phenoxy.

Rjp  is preferably hydrogen or methyl.

aryl is preferably phenyl, thiophenyl, furyl and pyridyl, and phenyl is particularly
preferred, all of which can be substituted as described. Preferred substituents are
(Ci-Cy)-alkyl, halogen and (C;-Cs)-alkyloxy and (C;-Cy)-alkylenedioxy. The
preferred number of substituents on aryl radicals is 0, 1 or 2; phenyl substituents
are preferably in the meta or para position, and in the case of two substituents in the
3 and 4 positions.

n is preferably 0 and 2
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30 (G -C3)-al kyl, hal ogen and (Cl-C3)-al kyl oxy and

(C1-C2) - al kyl enedi oxy. The preferred nunber of
wa@aagos4ment s on aryl radicals is 0, 1 or 2; pPE€ngEP2003/011138

substituents are preferably in the neta or Para

position, and in the case ofl4wo substituents in the

3 and 4 positions. 35 nis preferably 0 and 2 WO

: 7,084 P20 4 ] : -
Pt 03400 PEILFRROFY 05 iy PR B bt G o i
andoR fusr brath angthyd) ethyl, wivipoh oRR: s RoFirma tesesst ik theyitrogen atom

beaiBYthemPLOPY} 6QhetlerdddinE2whieh 'Br&f@ﬂi%gh 85ntiint hot B€only one other
ni trogen atom bearing_the r 6-me

het¢yplonT Syo8t g}eamn&%s n&gﬁnémglndvhgl'é‘b 4ylsdﬁ:éz te hg:tjhi%l?e%yl which is
optiwekRy oabsiufed owith he S&y)iatig/1 NhalBgerS,anan Wi atiyoxr4 and (C(-C,)-
enzyl . or thiophenyl which is 5 optionally
allQEREE b L i O (Cl-C3)-al kyl , hal ogen and
(Cl-C3)-al kyl oxy and (Cl1-C2)- al kyl enedi oxy. In a
In § iR asgepaRE inveli€or RYREE tPMenBE JF @5mpOuidieofUse geheral formula
conpounds of the general fornmula (l1d) 10 x R3 14 4
IdHNC HCRs RLNNR6 R2 R7 (1d), for treating
i ncreased intracranial pressure and/or secondary
i schemia, wherein inyformulg (Id) 15 Xis 0 or NH R
i s hydrogen, nethyl,||(Cl-C5)]-al kanoyl, nicotinoyl or
(1-nmet hyl - 3-pyridinjfo)carbgnyl; R2 is hydrogen or
nmet hyl ; R3 is hydroge |, benzyl,
( C1- C5) - al kanoyHN"unsubsy’i t ut edCbenfoyl, 20

substi tuted benzqgyl, pyHidoyl, lhienylcarbonyl, one of
the radicals WO 4/ 084906 Pg! ER2Q03/ 011138 15 O
Ry——N N N R

Ro Rz (1d),

for treating increased intracranial pressure and/or secondary ischemia, wherein in formula
(Id)
X is O or NH;
Ry is hydrogen, methyl, (C,-Cs)-alkanoyl, nicotinoy! or (1-methyl-
3-pyridinio)carbonyl;
R, is hydrogen or methyl;
R; is hydrogen, methyl, ethyl, benzyl, (C;-Cs)-alkanoyl, unsubstituted benzoyl,
substituted benzoyl, pyridoyl, thienylcarbonyl, one of the radicals



5

10

15

20

(DOl NGAE) ACZ) RBor Ol I N | R8 the radical
ROR9aN- CO-, the radical ROROaN- CS-, phenoxycar bonyl,
wW@er004H849ed1zy| oxycar bonyl ; R4 is hydrogen, PCT/EP2003/011138
(C2-Cs)-al kyl, unsubstituted phenyl, substituted
phenyl or the radical R4a-@®R-; Rda is hydrogen,
(Cl-A4)-al kyl mercapto, the radical -S(OnRi p, where m
is the nunmber 1 or 2, the radical -NRL1IRD2 or the
radi cal -OR13, or 10 R3 and R4a toget her
-CO O, its carbonyl carbon atom bei ng bomfded
5-position of the pteridine nol [
or phenyl; R6 is ggdrogen; R7 ydrjogen or nethyl;
15 R8 is 1- &Fo '
hydr ogen, ( CI} C5) - al
R9a i s hydrggen, or| et hyl ; is nmethyl; RI1!
and R12 i nd€pendent
methyl; 20 R13 is hy
2- met hoxyet hyl , phenyl, S-ﬁ%emylpro yl, 3- » OF
cycl ohexyl propyl, (@1-C5)-al kanoyl, hydroxyacetyl,
2-am no- (C2-C6) - al
substituted in the
or ((C1-
PCT/ EP20[p3/ 011
tolerablg anio
phar macokggi cally tolerable salts. Preferred conpounds
of fornmula
R2, R5 and TG

re the group
to the
dr ogen

enyl or benzoyl;

e anoth are hy gen or
en, @PCL-d g) - al kyl,

anoyl, which is unsubstituted or
| kyl noiety by a phenyl radical,
bonyl ; WD 2004/ 084906

is a pharnmacol ogically

and their tautonmeric fornms and their

) are the conmpounds in which X =0, R

Rs

the radical RoRg,N-CO-, the radical RyRy,N-CS-, phenoxycarbonyl, or

benzyloxycarbonyl;

Ry is hydrogen, (C,-Cs)-alkyl, unsubstituted phenyl, substituted phenyl or the
radical R4,~-CH,-;

R, is hydrogen, (C,-Cy)-alkylmercapto, the radical -S(O),R o, where m is the
number 1 or 2, the radical -NR R, or the radical -OR 3, or

R3 and Ry, together are the group -CO-O-, its carbonyl carbon atom being bonded

to the 5-position of the pteridine molecule;

Rs is hydrogen or phenyl;

R is hydrogen;

Ry is hydrogen or methyl;

Rg is (C-Cyg)-alky! or benzyl;

Ro is hydrogen,(Cy-Cg)-alkyl, cyclohexyl, phenyl or benzoyl;

Ro, is hydrogen, methyl or ethyl;

Rio is methyl;

R, and R}, independently of one another are hydrogen or methyl;

Ry is hydrogen, (C\-Cig)-alkyl, 2-methoxyethyl, phenyl, 3-phenylpropyl, 3-
cyclohexylpropyl, (C;-Cs)-alkanoyl, hydroxyacetyl, 2-amino-(C,-Cq)-
alkanoyl, which is unsubstituted or substituted in the alkyl moiety by a
phenyl radical, or ((C;-C,)-alkoxy)carbonyl;
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5 represent H R3 represent H nethyl, or ethyl and R4

is CH2NH2, CH2NI /le, or CH2ZNMe2. |In yet another
wepdvats4yent , the invention relates to the use PET/EP2003/011138

conmpounds of the general (le) XR3 | NCH HNRL N

NNR2 10 R (le) for treatlithg increased intracranial

pressure and/ or secondary ischema, wherein in formula

(le 1159, NH.or N (O - -.al k L I ) .
A Ly db bl v doBE AR B din SARaRsl fgpmpg and thei
phasmecdRagicdbetotesablefsalts. t he nitrogen atomto which they

are bonded from a di net hyl am nonet hyl eneam no group;

R2 i.s hydrogen,_ nmethy| henyl , hydroxyl|, methoxy or
PrefeigerlGoMROudS Glufora LAl Caeniinds KRB hish Y = sy RecRs and Ro
repwh@itel,IRrepresse b, nidig/ rareis] sndR, s OH,NE;, (R, NIEMe, or CH;NMe,.

hydr ogen, (Cl-Gi o)-al kyl, cycl ohexyl, benzyl, phenyl

whi ch is unsubstituted or substituted by chlorine or
In yehenotheti eseblodir@eirRgthe amren bemrebasesytovet hoglof whinphunds of the general
aﬂunsubstituted or substituted on the nitrogen by one or

two identical or different (CL-C4)- 2 5 al kyl

radi cal s, 2-nmethoxyethyl, the

(2, 2-di net hyl -1, 3-di xolan-4-yl)neﬁﬁ

radical -COR9; RS is hydrog®n,

yl radical or the
|, ethyl,

,  pyridyl net hyl ,
phenyl et hyl , pyHNyl et h R6 i ndependently
of the meaning of| R5 hag| the nmepnings indicated for RS
or, if Ris 30 dr og is also
cyclohex%&Tg; “et , benzyl which
carries 2d§4/084906 PCT/ EP2003/ 0£1138 17 one or
two chlorine Atons or the radical -CORLO on the phenyl
ring, (O -C5%-al kanoyl, the radical (eDOR10 or the
radical -(CH2)4-CORlo ; R7 is (Cl1-C4)-al kyl, benzyl,

for PEATMNY intRia&dl infrattasHPskidutt SRYA seeRBt Isuh&FiabWherein in formula
(Ie)

n

X is O, NH or N-(C;-Cs)-alkanoyl,

R is hydrogen and

R, is hydrogen or (C;-Cs)-alkanoy! or R and R; together
with the nitrogen atom to which they are bonded from a dimethylaminomethyleneamino
group;

R; is hydrogen, methyl, phenyl, hydroxyl, methoxy or amino;

Rj is the radical -ORy4, -NRsRg or -S(O)nR7, where m represent the numbers 0, 1 or
2;

R, is hydrogen, (Cy-Cyp)-alkyl, cyclohexyl, benzyl, phenyl which is unsubstituted
or substituted by chlorine or the radical -CORg, aminocarbonylmethyl which is
unsubstituted or substituted on the nitrogen by one or two identical or different (C;-C,)-
alkyl radicals, 2-methoxyethyl,
the (2,2-dimethyl-1,3-dioxolan-4-yl)methyl radical or the radical -CORy;

Rs is hydrogen, methyl, ethyl, 2-hydroxyethyl, 2-chloroethyl, benzyl,
pyridylmethyl, phenylethyl, pyridylethyl or acetyl;

R independently of the meaning of Rs has the meanings indicated for Rs or, if Rs is

hydrogen or methyl, is also cyclohexyl,3-(2-ethoxyethoxy)-propyl, benzyl which carries
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chlorine, the radical -COR8 or the radica

-COOCO(CL -cA4)-al kyl or naphthyl; 5 R8 is hydrogen,
WOoredaohos4996 ami no or Rio; RO is (Cl-C4)-al kyl, PCTI/EP2003/011138

hydr oxynet hyl, trifl uoromst h¥ (C1-C2) - al koxy or R11

; RRois the radical N C(CH)2 COR12Z HHRI11

is the radical HN R14 H 10 R13 R12 is hydroxyl or

one(og\ﬁgghfoﬂhggﬂn oxﬁﬂ!g’ Ad?ca %%gﬁo)anngﬁ aerﬂﬂ 19@”{% csiikanoyl, the

ﬁéﬂ é hel r’ t aut omeri c
la¢€@rﬁ£H%mGR$Mé%hCﬂp ﬂcally tolerable salts. 15

l n Ep,r af Scr -egh- ﬁﬁ?lodje'ﬁ@ﬂt Shehiflewlfed 0f vaaumatIds osheibetitied by

e e b CORe cuse oRedohpoameR G % SN B prayi ¢

RlF@ndhﬁﬂOEQIMEﬂthdMngNnmﬁoalso preferred 20 As
5 &4 "iﬂ}égl hgclfl%x?ﬁlgtﬁ PEmt’lJbY%ﬂ%ﬂB?p rgﬁy lkoxy or F” - Ryp is

enc8 r espondi oglca
theﬁﬂmmbX|colog|cally acceptabl e salts, in partlcular the

pharmaceutical ly usd#P®izsalts of the conpounds

according to fornulael (la) to (le). Thus, the

conpounds of —amyN-of-¢-he—fam,HaeoRla) to (le) which
contain acidic gribupsHimay, for exanplge, be in the
formof alkali netal salts, alkaline earth netal salts
or Fof istheisiic#n salts and these groups 25 can be used
accordigg to the invention. Exanples of such salts are
sodumGat-t8—pBRiassi um salts, calciumsalts,

magnesi msklts or salts with ammonia or organic

am nes such as, for exanple, ethylam ne,

et hanol aﬁ1 ne, triethanol am ne or am no acids.

qug ébpﬁh %ﬂ&k e (la) to (le) which contain

one or asl c S protonatabl e, groups may be

usdds lSr(Cn%)"PWhP’ol?e“FWm r acid addition salts with

phmm ak d@@édnYOi Qieﬁ?abmaﬂba@ lgamictielr dtafiginiferms and their
ng to the invention, for exanple

phag’gacggﬂ ﬁfaﬁ%osf‘g%hl oric acid, hydrobronic acid,

phosphorlc aC|d sulfuric acid, nitric acid,

o APLHBETULAONG, AUk of ArpBLASTGRUL 0160, nd 130 oo
is p{%@lﬁ‘g} i urghgrrgore, the use of compounds of formula'(le) with R, and/or R, is

hydrogen is also preferred.

As mentioned above, the present invention also encompasses the use of corresponding
physiologically or toxicologically acceptable salts, in particular the pharmaceutically
usable salts of the compounds according to formulae (Ia) to (Ie). Thus, the compounds of
any of the formulae (Ia) to (Ie) which contain acidic groups may, for example, be in the
form of alkali metal salts, alkaline earth metal salts or of ammonium salts and these groups
can be used according to the invention. Examples of such salts are sodium salts, potassium
salts, calcium salts, magnesium salts or salts with ammonia or organic amines such as, for
example, ethylamine, ethanolamine, triethanolamine or amino acids. Compounds of the
formulae (Ia) to (Ie) which contain one or more basic, that is protonatable, groups may be
used in the form of their acid addition salts with physiologically tolerated inorganic or
organic acids and used according to the invention, for example as salts with hydrochloric
acid, hydrobromic acid, phosphoric acid, sulfuric acid, nitric acid, methanesulfonic acid,

p-toluenesulfonic acid, naphthalenedisulfonic acids, oxalic acid, acetic acid, tartaric acid,
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WD 2004/ 084906 PCT/ EP2003/011138 18 |actic acid,

salicylic acid, benzoic acid, formc acid, propionic
wa@edod/os4de/al i ¢ acid, diethylacetic acid, nal oPCTVER2D03011138

succinic acid, pinelic acid, fumaric acid, nmaleic

acid, malic acid, sulfamc did, phenyl propionic

acid, gluconic acid, ascorbic acid, isonicotinic

lacRC] Q:ld Ckzﬂfc?ﬁc aeﬁ:‘idj P@r@'of?:' ClﬁCIfﬁln%tCCF.CISrI tpfloﬁf?ﬁlg ”B&H”}wanc acid,

accor di ng orhulae (la ont
diefhiytasetic pefdc Hﬁlﬂmn%&glidc sucgindeigeid; RimHE #ithe ?élc 2dié maleic acid,

mali®eid} sfandt 86idi pﬁéng/gﬁtﬁ 1bﬂ1@t%(:1c$ aldc§n1@trac¥lﬁta§¢d%§§ acid, isonicotinic
ion to the salt forns

0
m”%(ﬂ%FFB%% a&%a§5VF% can be obtained from conpounds of
the formula | by conventional processes known to the

If ap&frﬂﬂﬂnﬁ lﬁ‘céch&qo t8 a}l?%f A fonfnglrae ?%?@kl@% Qé{ntg‘ﬁr@dtﬁ 288ic and basic

an organ|8 or inorganic
grogpy ifeifie meequle g Wﬁmlorb?lsfelr@bld@gf inger @aitSeetdmmg@ @witterions) in

adde@dd BNhexghBRgeddscamRPt her  salts. The present
i nvention further enconpasses the use of all solvates

of conpounds of fornulae (la) to (le), for exanple
Saltsyin &t edbtonedafiicnctospoutids @l tho iahsila hbgd cdﬂdn‘z’i@héﬂ%&&cd@ies known

to tful)gm}?% g&f’f&ﬂlﬁr{ﬂé ar? ff f@)&rﬁ&)ﬁé Bg!:&n%n%&c@ltl?% Qr canB: qr; 1{1%1 §amc acid

esters
or hage mmlm @edxﬁmlﬁarttm %dlb’eaﬂmrsftﬂcbmml cefien pxahwegt from other

saltb. ”Fl%ﬁ)ﬂe%ht '1ﬂ5veﬂh§19 fhtHeeCh dﬁ@shet%rtgﬂ.lg@gf al@‘;s)cralté/égegtrog 'Egmgounds of
i

an i cre
tor3Uh Hih i (s ol g s S Hers Haih 5 lous AR deavaties of the
conguinpes tof aht Hetraplaul isael lay, $oif Exangat eas@uahd gfrodrugs and active
Ind%ﬁgﬁgynd of any of the general fornulae (la) to (le).
e application of a conpound described here is
preferred, when the increased intracranial pressure is

In a%@ékﬁ%e%tfﬁth@|a9§€éjd1§£l@§lh@0tﬁ£ BRE&! inVehAH®s aldPdirkt ed toa method
present Tnvention is directe a

her
of ?,%’{Ilﬁgoﬂ §0J %) éﬁ'tquggalb IGBASE ﬂntwrwﬁ prgssblreség@égcondary ischemia
comsmgl aieniisterihy t@thelsnbjeetaeseﬂralpemﬁiallyfsuﬁfwdwt @lo@nt of a compound

of ERE e BBV RER AR T K 0P HAERI B s SRR Gacrived here i
PrefG)W@)eWheHs ﬁ@cune@amdcmtrpq@mals gmem& |18:ieatanqi¢xy a closed craniocerebral
traug@r oOXi nitrite, hydroxyl free radical, nitrogen dioxide
free radical and nitronium cation. Disorders which are
associated with an increased | evel of 30 cytotoxic
In anetheit :is‘pectpﬁhy @&E’seﬁmﬂoérﬁﬁ)ngﬁﬂ@éo@écﬂ@ fﬁ)ﬁet&od%@%@ﬂl a SleJect having
a dlSO dse¥ assc‘?cleﬁ nC1 ude, n & Geve tmb Xic, 1 d e ox crends ecies
Nt racrani ar é%szﬁlré (ir?flﬁ? § cl,a?fs&ﬂ R %I S%éld' ygen sp
gen@m@dl tucer@gp@plecﬂ rmﬁanthaﬂe lfvnekmaph:athlase hrygotoxic njeestive oxygen
r i .
spec-f&eéﬁoﬁil §% sqgﬂ&%ﬁﬁfesag % ﬁutgﬂy #1381%9\ dgLe %gi?éal,l rgtsro%@ dioxide

asSocCl a nct
freegadipal And ndenngen catien. By Wl@wh tase @ssewar@d WI&hmbtnn@amn level of

cytdﬂ@ﬂ@%cﬂh@oi}%eﬂﬁﬁé@éﬁ g‘@ﬂera@é@by‘:@ @Bt ipledNOBLBmthase include, but are
per g ﬁ grte rial disease
not lIimited to, elevated intracranial pressure that is caused by closed craniocerebral trauma
or non-traumatic brain injury. These disorders also include any disorder that is associated
with endothelial dysfunction. Examples of such a disorder are hypercholesterolemia,
endothelial damage due to mechanical und chemical noxia, peripherial arterial disease and
cardiovascular diseases such as arteriosclerosis, heart disease, coronary heart disease,
diabetic micro- and macroangiopathy, heart failure, stroke, angina pectoris, hypertension,

ischemia/reperfusion injury, and insulin-resistant diabetes. The term ‘“endothelial
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35 cardi ovascul ar di seases such as arteriosclerosis,
heart di sease, coronary heart disease, diabetic
wore@ros49and macr oangi opat hy, heart failure, stPCREP2003/011138
angi na pectoris, hypertension, ischem a/reperfusion
i njury, and insulin-resistant di abetes. The term
“endot hel i al WD 2004/ 084906 PCT/ EP2003/ 011138 19
€ i.s.used herein in.accordance.with i
dys‘#lYl’?CftllldHr Es' 195réd he1gema1n zbcco dranc% \&_tp é")ﬁ é‘fﬁﬂl% mewr&ﬁ gsh S]R’)%n NPEexample,
Wlé]tang:hyMl"g etAl—nJ @gtholCé}aﬂdlg] 200908t Oc42(T):1149-60. Thus, endothelial
dys‘ﬂu?l{cabn ]rﬁéa%s QIQat D Hr?dotl?éf'iﬁil?rL BEtHees éjél %gﬂ{b‘ftfhlﬁloﬂqﬁnasnmmal way

th e endot hel i um o e vesse S cannot unct
a“yép%r%| dugig oxigeotess Ehepregnes elgeast e A yeR Hepisss

(the presence of reactlve oxygen species). 5 The

d t he en f or I ae
e’ AORBHDNE, Moo afor kg CoBoum) Pt G 1Bbelfiy hisdeniviing
decgnldutgqquN OFseynihassdarct llhom tlmfploqitorubn Xif ©y{oerxdx pcuokymltlﬁe, superoxide
andsféPcﬁécPl‘éagﬁve @Q?oeﬁegpé&géj Iﬁe@%t 6?"@16&)(%19? nl{cﬁthehal NO-

q@ hese enbodi nent's e endot ase
syn S‘?WHF}BP’F% 10 Subjects that are treat ed in the

present invention are preferably manmmal s such as
wi th hu

h cats 0gs,. mce qr rat
SubRdTP R ore TRAEAT wee o O0FR e Brh it SIeh B humans,
monketys.aetsaddgsl mpreas satrveith himearsdepgunefered. f or nul ae (1 a)

to (le) 15 can be administered orally, for exanple in

the formof pills, tablets, filmcoated tablets,
For dpyeiing B@t(é%haela@é?%acvgwrmp%sw Her @mpeundppf foyaiulaei (i) to (e)

can Q&pﬁiﬂﬂuﬁ&ter@ﬂ geaysfor %k@tﬁb@' inCth@ o oy pllﬁs,()'ttalb}létQ MSlm-coated tablets,
ions, or recta

sug% r?‘pﬁd’ taﬁ%%t ﬁéanfl%tshfwaa an usﬁffotzﬁkltg‘r ?'g)gu]esl-haéluegus aPcohohC or oily
soludigns,néytpsatanorisiosn or|ssspensikes, phracetpyy dot examble, iff die form of

supfosRBRLE Tﬁybg&&hﬂ?&%H% Y eard ”e;&oa”i%ﬁ& u{)ﬁ&é y :ﬁ'&%terall Jor ,grample

nt r avenousl Int ectton s
Subq%wgpﬁﬁ wamuﬁ%&rly 18] rlt“ﬁfé’rﬁn@lﬂﬁll dblthe fomm mfsmreatmmoluuons or

1nfufsx@hr§51ualbﬁs ﬁuﬁhe@&ﬂﬁﬁll& %dnﬂﬁﬁtﬁzlﬁoﬂrfgﬁh‘ssa@rfm eRRhER! percutaneous or
m_ni stralon a the%ormof oi ht nent s,
e R R O I
transdermahmbapeluweﬂysiamm on inhalatiorah admidifieatiba imtef fordsdnasal sprays
or acisYmixnfE %?rfg?gia‘ngﬂn%trﬂfc?osca%sgﬁes %a $aes Qne preferred mode

m crocapsu S Or erre
of aélfm@eamtmnsteﬁ@ﬁ%la ineegse Af 4 msrgensiasade bafmmq*emgmon@s;on in an

aqudds PYaintic@aicaD aepiaBletdl@dni N @an 25 aqueous
phar maceutically acceptabl e solution. The

correspondi ng pharnaceutical conpositions that are
The usedsmndmgdihagniceutidnd cbmpeﬁtlbmsﬂthacarl& Bed peestd@mgtolie invention

on B AR 8. PLEGSHER AP Lo B AL Mgucnyip grocuc

nore conpounds of the fornul ae (Ia) to (le) and/or

For ttﬁ'l@' ﬁurﬁ@és'o‘% OfH ffdkd 360&1?5@1&@ &6 tl%ealfcal%lulﬁgﬁ5 Stoagg) and/or their
X ? ? 8onverte ether wt one
physi log1ca1 y tolerated salts, esters and hydrates are converted together with one or more

solid or liquid pharmaceutical carriers and/or additives or excipients and, if desired, in
combination with other active pharmaceutical ingredients with therapeutic or prophylactic
action into a suitable administration form or dosage form, which can then be used as
pharmaceutical in human medicine or veterinary medicine. The pharmaceutical products
comprise a therapeutically or prophylactically effective dose of the compounds of the
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solid or liquid pharmaceutical carriers and/or
additives or excipients and, if desired, in
W@ oobioswavé on wi th ot her active pharnmaceuti cal PCT/EP2003/011138
ingredients with therapeutic or prophylactic action
into a suitable administrati®h formor dosage form
whi ch can then be used as 35 pharnmaceutical in human

foﬂgl‘rﬁgzl Q{Beto ?gea é/e ggnar%‘ﬁ%lf’g’ﬁgﬁﬂ}' E%}T'h dgslaﬁg ré%t%?sugndchym rates, which

notpradlyraphaets toaﬂdny 04fth @0%i yewelghteofohe pharmaompicaipiedad:.
t he V\D 2004/ 084906 PCT/ EP2003/011138 20 fornulae (1a)
to e) .and/or_their siologically tolerated salts,
To peediice: ton §xpplcaprdls, ta&lﬁ{ sciigarpdied [Apleamdirhbadigslagipgapsules it is

poeﬁlee t® U%Pébﬁ))te V@m@htfopéxatnﬁ}ﬂe RBAY SRECR Wriseath ﬂé@ﬂéﬂﬁ/tss tdle, stearic
ar-coa

scifl pP IR dherk i B uF Lot Risgrab ey and $93bas88h Eive forpramute
fatuseaxeacieosgglidsara kauid fpofyoks anfpiral cnrdtyaiusgeaat@b ails es¢.dcmples of

carH@xrs sYlﬂtalBl}é pfoﬂk&no §§lﬁ§5ﬁs fmae%daﬁa nﬁ%ﬂ%ﬁ stofhﬁoﬁgforeetrrﬁﬂsmns or

lers
SYIaE%m’rsdvat@xahxﬂwéoc’lﬁ tsglmewaseébols §@q+1 wth@oéraiyqemfup@lyols sucrose,

invP@| syehS glueake) nﬁdnni:tm f&y@lbm 8dg@hbie ol Gtc. %ﬂ@hﬁ;ﬁ)uaas of the

rorf B T Bl G B el S8 BXATRL Sy o
be {yeipbilizegharsi mlecrgsmaio baphitiegtesatapbo hsedsuwghbthas withharesbnstitution

sollgtll(%f: eiro?l exa&% e?’ otlg )th:‘c?ﬂl%f %Sérod&gts 1;3}[ qyef:t?&g Y pr hﬁ&? ¥6r infusion.

ne eget ab
X%WE%) d@%?rSt%ablﬁofpmla@cemsal}eSt dmplagis ahe{mﬂShérer copolymers of
glyBdIsicod el eadid acid.ol erated salts, esters and hydrates
may al so be |yophilized, and the resul ting
| yophi |l i zates can be used together with a
The pleomstdutichl poducsoinay besidesfte aakaripgrediehwranpcadised 4lgo comprise

con x‘ﬂ%’r\% Sldfiﬁfveé ni”o"?c&a leo rfll%[ Od#’l%&ﬁ]fa%s ' QBHQ% oﬂlbncants wetting

carriers croca
agenwplstahth@erér em@’d@flea% élS@@rﬁmtyrme@rwve%wwcm @olar@n@ flavoring
or @0ehatiAGE la erﬁ§|tﬂ1ck£%?s PP etk s@staRted H%B%omﬁts or solubilizers

besi des e active ﬁf, qrg@(l entaf; rg]d carrjers also
Ot TG {07 1688&\/ i §ite iAFeks therQsmotic RTpiskres cpitingsagents or
antidxglantsegr ant s, binders, lubricants, wetting agents,

stabilizers, emJI sifiers, dispersants, preservatives,

sweet eners, colorants, f1 avor | ng 20 or aromati zi ng
Theagesags, oft thecacsine risgredientuehthe, fayofulaed teips edminesiered) swl/or of a

phﬁ@ld’ﬁéﬂlﬁl t@ferﬁt@cﬁ whi, |ebt%19615hyd?5terfﬁé}@§f 4DeRENLL YR RdASRAT case and

ect Its to aag the osnotjc pressure, coatin
1ﬁ‘§

Sho’a\[j‘e‘?ﬁ adopied t fhe iggiy ircusEAngRsiag an aptimAketirct i e ednventional

way. rigme di égenaf o lfhe nfdﬁzﬁﬂhlﬂ@elvexﬁt@ diehadingale & b eehtedind! & the sex,
erated _salt

h |
secy ol 67 RAP GRRERAt b bt RhieDRd o BE 3Bk op th potency
andsmmaﬂcm dferctidmpf the cooppohedsi emtileyadiuat o whethes btiec ecstiV_fédngredients
are Brrﬁ’:ﬂ&ﬂeféﬂl meicfdﬁﬁ)tn ﬂorbokgl%alﬁ&’éqxpﬂlte' ﬁ%!‘lla I;’ﬁ%{ &e;{ Ba (‘tl%ly dose of

ends on e nature severity

aboabg DI daud 8 medee. prefergblydbl to 1Qgwe/kdain gmwalﬁaoﬁrfemmaﬂfm(in each
casd BPARAEE oDBod}h@e@Hﬂmﬁa@h[ﬂﬁtJ@{ adinRerati 6L ﬁﬁadu@ﬂvélﬂﬁng about

75 B g ke T oeohe iR te dRfkhOT Bhy b FGRERTER (L2 inele dose or,
especially on administration of larger amounts, be divided into a plurality of, for example
two, three or four, single doses. It may, depending on the individual characteristics, be
necessary where appropriate to deviate upward or downward from the stated daily dose.
Pharmaceutical products normally contain 0.2 to 500 mg, preferably 1 to 200 mg, of an
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30 are adm nistered in addition to conpounds of the

formula I. In general, a daily dose of about 0.01 to
wao@4mgokg, preferably 0.1 to 10 ng/ kg, in pareCTEPRN3/011138

0.3 to 5 nmyg/kg (in each case ng per kg of body

wei ght) is appropriate on adnf#istration to an adult

wei ghi ng about 75 kg to achieve the desired effect.

agtli]\‘fae H‘lQ’JIéCMCHq anyo%f [21 nf?%fl:ﬁsl ég%af gE (éIéa 1§/ro§ elggéahr}/o% 1cally tolerated

Sﬁ@ d|V|ded |nto a plurality of, for exanple 35 two,

three or four, single doses. It may, depending on the

'nd|V|duaI chara ter s, be ecessar

T’ ApFFOERT Vet Wil %@1 ﬁlﬁ?taat%c} Q}ﬂ&w%&ﬁée# Pigisrad the following
ndh-dinddng &xbhyplese. Pharnaceutical products normal |y

contain 0.2 to 500 ng, preferably 1 to 200 ng, of an

WD 2004/ 084906 PCT/ EP2003/011138 21 active ingredient

Feg. laisya efherteethiap ilinstrates (Heagourss ¢fl di exnuksan the greatment of increased
irﬂméﬁin@ehggés%&el #nd Qs'c@ﬁcﬁﬁf ‘1”sch§rﬁiat & dfgagséar ﬁ‘e?@ QFHStt usually within the

inventi further 11l ustrated
figst g rhegrs radtet Wér@rbéah GHPRy sugh FSnClnE .rwgl tB&’éﬁ*ﬁS‘ICe?}am injury the
nﬁi@nanialll;ﬁesauﬁclhamek hat crikicalBt Elaveed 19vel, G el s@/edthat Becomes life-

nts in the treatnent. of eas intracra
SR o Tmbleo AR itcleioich PRSP i s BAP RGP, depression and
uf¢anstiousresslAsythedinventors haye fhundsoutciehm wiresadwhinestration of the pteridine
dmﬁlblﬁgh%stcﬁméfﬁqghd@% %h%meﬁ’ Br H{eaéﬁﬁﬁ{h'eﬁalk}(f@' gnthase (e-NOS)

I njur I ntracrani a ssure |1 Nncrease
Hbei“ﬁlFléla'f invthe region efdhe Bragt wheredhe Gayrmgy eq:cumatanéélm@@ activity is

inckda@ed. (M LR G L RirRA gccfoqrpaﬁfeamfpb eoeeaYs 6f blool ®3¢k8] inGhe brain and thus

bl
S B ot By IR RBmpERTEHRE PR TR it s @ secondary
effbe, aded e bicadioaindfarddrehgst bﬁcpmenpelmimvwais iav@sther result of the

tx‘gﬁgﬁ rth@?%mllaﬁ‘{\guged 1ﬁ‘:t‘ﬁjes%tre%nﬁ% Lpi,E 018 ¢8%r c{sE‘ fhe. bloodhb1a1n -barrier

particular In

apcb g ihitok the mém@rl@l. WO gprathase ENQP bdgﬁlf@é(‘é@}@r]@@ thasgd-NOS) and

tHe- rhﬁ&h’éﬁﬁhéﬂlNa syﬁthis'ét(hﬂNtOS%tE@' actﬁhﬂlé‘s dfsviith liu‘éflﬂcreased after trauma
nt r.ac vesse

g R TRy il SRR bu 0 odl] ach QO pERBR, ity processes,

cd:lhéfsaﬂl fiarretrossuang ag(ﬁptems theell natedordsioa o edemalanybe prevented or
uBdtb§ Nore3P&E tﬁ gg%f W@&W@Q%ﬁl}én@ﬁyrﬂﬁlﬁf H{%Ctﬂfj% iﬁ blocked. This in

perm ssive as a er resu
t%ﬁemt@g%@wﬁ@ddilﬁa&t% Qir Beseels $twe<htb>orN@r émamge fgogn the brain
pre nidhe bl ood-brain-barrier and to inhibit the

neur onal NO synt hase (n-NOS), the inducible NO

synt hase (i-NOS) and 20 the m tochondrial NO synthase
Flgmrd\NDShowt hiee actitractilel efecobf Bli-diandm® S jorvce-eastddmta-dr-er ythro-l -
i B pro RV iR AP RBYeo! SE RSP arTNEY BBX; oBGULiRIES ! aha midate

Crosi s roce
ceferehanrigs ﬁléf&}ﬁesq@e@mclaqam@gissiea@lh@élm Ea@mphél The contraction is

le@4uTEd irpﬂﬂ\pfor@éj ‘é‘ﬁ@eﬁfi‘@ss@@ 1rpklo¥§ﬂtc%gtr5’crtlont1‘épaﬁw@ % the contraction of
Mor eover, the SY. nt hesi arenc t he

they aftssies scaaf%ickédl 41#% K nKrer SAlULRR aagw%%e ‘F}%‘m of 24 diamino-

S@M &xatalhszcﬂrocﬁ (vesskbsl sdagdesypyopMpPmaiding friomtden on  a

serm?o ganthrmc Rgnenc hyma.

Example 1
Preparation of 2,4-diamino-5,6,7,8-tetrahydro-6-(L-erythro-1,2-dihydroxypropyl)-pteridine
(Hs-aminobiopterin)
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Figure 2 shows the contractile effect of

2,4-di am no-5, 6, 7,8-tetrahydro-6-(L-erythro-1, 2-
walrdoygais4se/propyl )-pteridine in isolated rat barCT/EP2003/011138

arteries (BA, open circles) and mddle cerebral

arteries (MCA, closed circle®d tested as described in

Exanple 4. The contraction is 30 neasured in nN force

and expressed in percent contraction relative to the

contraction of the arteries caused by 124 nM K+- Kr ebs
2,4d@iamineh.0, Trdréctirbpidiont-(latiyshrook, 2-2ihyddixapiapyd)-Bebdine 8/as
symtfi@iZaly diRvwd; (L-erythro- 1, 2-di hydroxypropyl)-pteri

dine is given on a semlogarithmc scale. 35 Exanple

1 Preparation of
Az@didatiomin moid5, dihyledert abvdsaiided- Broplvigr Yohr0- hixdu@i rdmNz 17,2
e S b Bttt DR A3 & &Y wiffenyiphosphane (8.4 g)
in ioxarm @AY mal) Bné was 8hanestirpdyad roeB -téthpaitard for 20 hours. The solution

. ' . i.di . hesi S, <lion o

e P R AN BE (LR 1y ISR RE g i e
COIEIIian&i sé PoCR)-miRt ipmoVsf triphenylpiposphane; gxidey Ithy splusionnwas first
chrorhatggiphe@ ufifg MO AORNRRYLS @t HANEIEIOBch-Bixad®@: 1), and then BtOAc

14 SR RGP BROR S Pl Pl B3 o i tpen of he

solgtidrut yiehds wie r ptiger y peodagtor .61, g hé75%)raiNTlE2’ wescetyl-O*-2-(4-
nitx%?@éﬁy?)@ﬁhgrﬁﬁoﬂtéhrg'm 3 and put on a silica gel colum
(18 x 6 Cm.

To renmove triphenyl phosphane oxi de, the
solution was first 10 chronat ographed usi ng

NZ,Ehmwacbtme@anelmgﬂﬁiaﬁheaﬂqbuE;H536 feﬁnf(ﬁzgag)a»t/a(sﬂs;uaaeﬁda?ﬂa a mixture of
e S use ro ogr 0.

mell, €O T apd Sofohet qutiieie (8 mbhin i SR pition was then
stirged| ai taomm tepapekratsretthe3bows. ghedubtion 828 Sogeen il to half the volume,
extxu_gtegl' %%;é%;(rlj)lzgitq%t ]}(rLd' Qh4e' Qllge;&)?ls 1}%12186 was then further concentrated. The

nitro ] | opte _ . o
remegnder was ireatpdpdihyyaranetharal- After coplien g yat enflesiiopthermrecipitation
and(Qadhir®) with StiedShe PeRict WaddABKbWEre,0f o ilBVAARA dédQator. Yield:
33m§) u@g% cg{nce.nt r4act]ed aqlm’mnl.a (P90 m) and the resultl,ng1

Sl U7 B el PASRACSOEYRORIG Ly USRS t RIHEALOT &2% opPigally be
acchnoplished byee-sofstdlizationasing atagatmatmefiethanal. f t he

volume, extracted using CH2Cl2, and the aqueous phase

was then further concentrated. The remainder was
PiOp (@A$ &) Wrre Prevividemasnifad o 2 selptier otwidluorenoeiéapkid (50 ml) placed in
a sHaRéd @felet AGdrbheh ﬂﬁﬁ)@blﬁl‘é.aﬂ-Aﬁfﬂn@@-d@MXB@%wrﬁgﬂ% EYwere then added

her, the Product was drije oveq, P O]f |rha vacuum

andgég ireélélgttlca} Progess| was co§,tlgueél § ?%ha king. After 3 hours the Hj-uptake (200
ml, 4eaainoffirodn thestmixgthy) oy epinpletddl MhBertaput Wab eadledrvft aider nitrogen

i.onal | C i b -CI 111 zatd-on ,
R 1 0 ffon PR i 8 bR B gt flps 10 m ana
ethasr @0t yrab) obrrasadded ite the spiupilikenreofindei fahdgho acwiting sdivdon was
tire@ Gof boveld 308 Wherchy £AcB i . ecipitati
e o g pei GoBRE: S B legoaha, The pecpiaion
was; $ig ecgg edvashed with ether and diied over solid OH and P40y in a vacuum
desiccator. Yield: 1,23 g (90%) 4-amino-4-desoxy-5,6,7,8-tetrahydrobiopterin.

CoH16NgO2 x 2HCI x 2H,0 (348,3); theoretical: C 31.03, H 6.37, N 24.13; determined: C
31.23, H6.18, N 23.95.

Example 2
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and the reduction process was conti nued under shaki ng.
After 3 hours the H2-uptake (200 m, read off from
w0 b4logoed t €) was conpl eted. The catal yst was BCUIEKR03/011138
of f under nitrogen atnosphere, the solution was
concentrated up to dryness ahd di oxane/ HCl -gas (10 nl)
and et her (100 m) were added to the syrup like
[ n ol uti.o 30 t|
DefeBARAEE: AP Rk SRl 0P Bt o7 el Pigine e
deposited. The precipitation was sucked of f, washed

TheMbiRdigs igdhapidde bt eg a%ﬁ&b@ﬁlléﬂu‘{j tléoe_flm‘?c%% M?Jlé b2 physiological

vacuum %e5| ccator.

rele30A Has ACHEEHEY -8, Bkl Biidiy o8y o e & radioactively labelled
ligan@ HTBNAERmminatis oX 1QHR Qi (& r NO éﬁr @sfee&/h,@?lfm@wa]m%cmdance

bl el s S5 IBPES1 C by bl

WARNER nil At $HIMID'R, i HoiLin N AdGA Bibie &L fandi NTRAD, F. (1991) Proc. Natl.
Aceld4 R UQ@' @Qt RI480- 1@18 Hzgﬂ %f’s%t levierpl BELPY Y&SL S‘of t-ll;Q%atalooue of

enavl our am nobl opterin to varl

CerP% éﬁtsgﬁilé‘“(i?ﬁe H9%|~9@%g| cal reI evance was determ ned
in conpetltlve bi ndi ng assays using a radioactively

[ The determnnation | C50 va
Th Bt ok ARE a0, 0 PERRE IR BB RasHED YAiek i ingosen for
detgymaning te lpurﬂihg spezifidity ROLEOTHObibpSIrin WERATHSIMANNS aldo,described
T ! T M DT, H HH,
in tfd cag'flg&de of‘beﬁ: Pawgl}gﬁ ditgcbnﬁ foc. Natl.  Acad.
SC| USA 88 10480 10484 (cf. also test ref. nunber
ThehB&irR agd hit&fnﬁlﬂétﬂé INE caf be §RA EDdM E@Elbig Hffa%ﬁﬁ@moptenn does not

hav Gl SRS e AP GBI Y R rEvesiaden Pgpiological

impdgemrrpdeptangint pretidilardiowgrds peeipfdre such asfreceptors of the 5-HT type, the

N- n{'&'hﬁ'ﬁ Q%ﬁ f%t WEM%@@JF&S& MB%Sreﬁég &, qg]%clré B&hived in the

Inthe ra
deathcpf preurpgalgells ﬁ@%@@? Bhis Ciqaéw saggents Tadithe pteridinesampoends used

in tteqRBschl @RRtRIAl @splay dHémr aBT MBI EREEkiNy %8§gm19¥1dm|§§8 ®oOsS.
any measurabl e bi nd| ng affinity towards any ot
i nvesti gated physi ol ogi cal inportant receptor, | n
particul ar towards receptorbkuch as receptors of the

Effe%fs"(ﬁ: I—f‘;y@g%\&ggtgnmo%ﬁéq%gm[?’c%gﬁg%a%ﬁ%lwa 1eg L&t d%t Hiled and ICsg

va1u6$ f%@fra@ﬁ@ﬁ C@@m@ daitarknopm binding affinétaitd $hesgiveyersteptor
that the pteridine conpounds used 20 in the present

invention display their activity preferentially
through binding to NOS _ Tahle | Fffects of

ceraljélcamglobRewpajrl n on the spgcific radi oRi@andes BoAFHDY
o receptors studied an val ues for reference

ref#é%argﬁounds wi th known bi ?faﬁnggwafen nity to the given

receptor
10 MM ICso  (nH)
(M)
802-1a/35 Uy - Prazosin 0.31 (1.2)
(non-selective)
802-1b/36 0y - yohimbine 74 (0.8)

(non-selective)

802-2ah/38 B, (W) - Atenolol 1,300 (0.9)




25 Cerep catal og Receptor
ref. #/ page am nobiopte rim 10 M1 C50 (nH)
W@OR4l084986 al - Prazosin 0.31 (1.2)
802-1b/ 36 02 - yohi nmbine 74 (0.8)
802-2ah/ 38 (31 (/1)

H4- Reference conpound

(nM

(non- sel epCT/ER)003/011138
(non-sel ective)

- Atenol2d 1,300 (0.9) WO
2004/ 084906 PCT/ EP2003/011138 24 Cerep catal og

recepl or

CeigRica

saralasin 1.9 (1.0)
0.69 (0.9)

803- 1h/ 45

Fg-—Reference comnpuund
SptREEPWT 10 AM | C50HY
ref@#fpkle- | O 118551 2.3 (lanGhobi8gid-| h/ 39 AT, (h) -

821-2h/. 40 AT2 (h) 16 saral asin
WY . SCH 23390-0.78 (1.1)

£. dedord
el . 7/

page
(nM éb?%e@bw ggnp@md

803-2h/45 D2 (h) - (+)butaohaviol 5.5 (1.1) 825-1hC47 ny)
ETA (h) - endothelin-1 0.13 (1.0) 825-2h/47 ET" ETEQ@ -
~—efdothetin=-3—0—12(14) —804/48—CGABA—GABA-27(-1. v,)
80-AoH38 el edhife) 804-1/48 GABAA - MGLIl$6617.2 (0.83 (1.6
804- 2/ 48 GABAB - Bacl ofen 108 (1.1) 895-1/49 AWVPA -
821- 1%t amat&T8BD (0.8) 895-2/50 Kasaralpgn- kainic achd (1.0)
26 (1.0) 895-3/50 NMDA - CGS 19755 222 (0.9)
8218874f/ 51 E&E(th) 10 EGF 3. 11 1.5) saralasin 0.69 (0.9
803-1h/45 D1 (h) - SCH 23390 078 (L1
803-2h/45 D2 ) - (+)butaclamol 55 (1.1)
825-1h/47 ET, (h) - endothelin-1 0.13  (1.0)
825-2h/47 ET, (B) - endothelin-3 0.12  (1.4)
804/48 GABA - GABA 27 (1.3)
(non-selective)
804-1/48 GABA, - Muscimol 7.2 (0.8)
804-2/48 GABA,; - Baclofen 108 (1.1)
895-1/49 AMPA - L-glutamate 850 (0.8)
895-2/50 Kainate - kainic acid 26 (1.0)
895-3/50 NMDA - CGS 19755 222 (0.9)
882-h/51 EGF (h) 10 EGF 3.1 (1.5)
881/51 PDGF - PDGF BB 0.10 (19)
805-1c/54 H, - pyrilamine 1.8 (1.3)
(central)
805-2/55 H, - cimetidine 781 (0.6)
861-5/56 IP, - D-(1,4,5)IP, 33 (1.0)
806-1h/60 M, (h) - pirenzepine 11 (1.0)
806-2h/61 M, (h) - methoctramine 24 (0.8)
806-3h/61 M; (h) 10 4-DAMP L5 (1.4)
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881/51 PDG- - PDG- BB 0.10 (1.9) 805-1c/54 H, -
pyrilamne 1.8 (1.3) (central) 805-2/55 H2 -

w@rompsedane 781 (0.6) 861-5/56 1P3 - D- (1, 4, 5pAPBPRB3/011138
(1.0) 806-1h/60 M (7i) - pirenzepine 11 (1.0)
806-2h/61 M2 (h) - methoctra ne 24 (0.8) 806-3h/61
MB (7i) 10 4-DAMP 1.5 (1.4) WD 2004/084906

C PCT/I:] 20034011158 25 Cerep.catal og Rec gor HA - d

CERFEASSce COMGind  ref. #/ page ami nobi og{)e CIPREE TR

ref #0380 (11H) (n M 830/ 68uRAdbiept?dEB 2086 8.9 (1.0)
808-1b/ 71 5-HTLB - serotonig 14 (0.9) 808-1d/71

5-HTID - serotonin 2.8 ; -868-2hF+15-HR2A{H)
ketanserin 2.9 (1.1) 808-12u#72 5-HT2B (li) - ICso  (nH)
serotonin 42 (0.8) 813/78 Estrogen (ER) - (M)

=79 Vitammm B3 —{h)——=

—17=0=estradior—t-8(1: 3—848=ht" i
8300095 (OoH) AMBF4. 2 (1.8) 861-L1/82 VEB28¥annel - 89 (10O

nitrendipine 1.4 (1.4) (L, DHP site) 861-L2/82 Ca2+
808cHRhel - Filtd azem 27 (0.8 (L, &HPiopdzemsite) 14 (0.9)
861-13/83 Ca2+ channel - D 600 12 (0.9). (L, verapam |
80814/} 863-1HE® K+ATP channel - gl i BRI de 1.3 (&34) (0.9
863- 2/ 84 K+v_channel - a-dendrotoxjin 0.50 (1.0)
808s¢475/ 84 SKlida @hannel - a- dendr ot Bpisenns0 (1. 0) 2-%or (1.4

H4-@m' nobi opterin, the results are expressed as a
808&hi¥ent i nh wet(f2bn of control spectgPeingi ndi ng (ntan (0.8

values ; n_= 2). The synbol - indicates an jnhibitjon

81348 | ess t HESHOEEAER) - 17-B-estradiol 1.8 (1.3)

848-h/79 Vitamin D, (h) - 10,25-(OH)2D, 4.2 (1.8)

861-1.1/82 Ca® channel - nitrendipine 1.4 (1.4)
(L, DHP site)

861-1.2/82 Ca* channel - diltiazem 27 (0.8)
(L, diltiazem site)

861-1.3/83 Ca* channel - D 600 12 (0.9)
(L, verapamil site)

863-1/83 K*arpchannel - glibenclamide 1.3 (1.4)

863-2/84 K*y channel - a-dendrotoxin 0.50 (1.0)

863-3/84 SK*c, channel - a-dendrotoxin 0.50 (1.0)

For Hy-aminobiopterin, the results are expressed as a percent inhibition of control specific
binding (mean values ; n = 2). The symbol - indicates an inhibition of less than 10%.

Example 3
In vitro specificity of Hy-aminobiopterin

The physiological effect of Hy-aminobiopterin on NO synthases was further examined in cell
culture tests with cells expressing relevant receptors by use of the protocol described in the
catalogue of Cerep, Paris, France, edition 2002 (see Table 2). The determination of the IC50
value for each of the other receptors which were chosen for determining the binding

specificity of Hy-aminobiopterin was again also performed as described in the catalogue of
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Exanple 3 5 In vitro specificity of H4-am nobiopterin

The physi ol ogi cal effect of H4-am nobiopterin on NO
wahewes was further exam ned in cell cul t UPET/ERBDIF011138

with cells expressing rel evant receptors by use of the

protocol described in the ¢t alogue of Cerep, Paris,

France, edition 2002 (see Tabl e 2). The determ nation

o R, EF 0000 50! et BRaB B L Emintiopcr
on #se fiddigriocgptof-GHarotaii wobplorg €Fibie iaswangstiudied| sy means of the assay

desBRIOIHTRY. 35398SG! 1880 d 7589L,CE Alag e ¢ 7\6@7 f
5004/ 084906 PCT/S(Epzogg? 011138 @%a%e?ﬁg, R, 2002 edition of the Cerep
catgpgiifce, edition 2002. Furthernore, the nodul atory

effect of H4-am nobi opteri n on the 1i- adrenoceptor G

Thep 165151% o dtgl up e%)gxgmlgﬁts I,aéer su g\é\ﬁ%éislt(lgldabieé A{%J Xr&ﬂgaﬁ Sata a?so confirm
tl1at(IyB4—amb):>1ap1temﬁexs 2p0Feret bindimgafifiniheto®dO8p cat al ogue.

5 The results of these experinents are summari zed in
Tables 2 and 3. These data al so_confirm that

H4- ani nobi opterin has a pref@¢@d binding affinity to
NOS. Tabl egffectOofEH L ﬁﬁﬁ%b@bteﬁﬂ'lﬂ@ﬂuﬂ%'c@ﬂ‘bﬁﬂb@ af8ays
studi ed cell biol gg& Z 3 Fd | C50 val S for

ref erence conpouft @evra”ﬁ% Kt & BTRE S8PE M ani no-

Ref erence conmpounds ref.# / biopterin page 10 M1 C50

Al 766-11/ 11 I\I(B nduci bl e -
Celeg) % oy \%@I e cells/s I%lrf}ﬂot 0.) 766R|%_fflefi‘icﬁ&ounds
ref#donsti t ut ive 76 L- NI\/MA Giop®ria2. 7) (h) (endothelial)

ace! 22- Ch/ Phosphodi est era I rinone 0.31 (1.0); 114
Pag 1 (h) 752-e/ 114 Phospsalﬁ) I'esterase - dipyri danD (nF)
0.35 (1.0) V (h) (uM)
766-11/ 112 NOS inducible - L-NMMA 185 (1.0)
(whole

cells/spectrophoto.)

766-c/ 112 NOS constitutive 76 L-NMMA 0.14 (2.7)
)
(endothelial)

752-ch/ Phosphodiesterase - milrinone 0.31 (1.0)

114 III (k)

752-e¢/ 114 Phosphodiesterase - dipyridamole 0.35 (1.0)
V (h)

735/122 Ca”-ATPase - thapsigargin 0.087 (>3)

: (pump)

740-1/ 123 L-type Ca2+ - nitrendipine 0.0038 0.8)
channel
(stimulated)

739-1/123 Na' channel (h) 12 tetrodotoxin 0.0068 (0.9)
(stimulated)

734/124 Na*/K* ATPase - ouabain 76 (0.8)
(pump)

706-2/ 127 Protein kinase A - HE9 0.10 (0.6)
(stimulated) '

705-dh/ Protein kinase C-3 Staurosporine

128 ")
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735/ 122 Cat +- ATPase - thapsigargin 0.087 (>3) (punp)
740-1/ 123 L-type Ca2+ - nitrendi pine 0.0038 (0.8)

W@ bannedooq stinul ated) 739-1/ 123 Na+ channel PF¢ij/ERD03/011138
tetrodotoxin 0.0068 (0.9) (stinulated) 734/124
Na+/ K+ATPase - ouabain 76 (&%) (punp) 706-2/ 127
Protein kinase A - H39 0.10 (0.6) (stinulated)

705- Protein Kinase -6 ot aurosporin 128 1)
Cerey Ifﬁ%é’%% PCT/ Epzoos/’gﬁi%@ 27 Cer ep Re&HEcE Cﬂ%’a%ds
ref.##4- am no- Refer ence conpipregist ref.# / biopterin page

10 M 1C50 (nH) upt ake -
Pa%Protriptyl i ne 0. 0019 712 ﬂ&/PDA uptake - GBR 12980 (%)

0.0018 710/141 5-HT uptake - impramne 0.044 @91) 4/

711/146 CelNE pytaitd f erati on 23 Staur osm@dsthpgzuanOZS 0019
(EGF-stinmul ated A-431) 791-3/ 146 Cell proliferation -
712/¢9b| oh®&4 wptdke 0. 19  ( PDGF--st i nul atGRR B2P05 ¢ 3T730.0018

/1 Pas (Na+/ x+) - ouabain 0,28 (1.3) 761 h/
710/1%@ gt@h‘ﬂ‘& fnestera - neosti gniRPIHESE (1-0)V0

791 Qﬁi4cf°bei{@§olé‘8§moﬁhe res“tzgs ar e %)t(a%rc?s%?) Qe as a0 075

h) 'on of conffol activity val ues ;
Lﬁnuﬁ'&éyp%) i ndi cates an inhibiti on of |ess
791 Bh% 1%6/?1 proliferation - Cycloheximide 0.19
(PDGF-stimulated
Balb/c 3T3)
760/155 ATPase (Na*/K* - ouabain 0.28 (1.3)
761-h/ 156 Acetylcholinestera - neostigmine 0.056 (1.0)
se (h)

For VAS 203, the results are expressed as a percent inhibition of control activity (mean
values ; n = 2). The symbol - indicates an inhibition of less than 10%.

Table 3a
Effects of H4-aminobioptérin in the studied cell biology assays
and ICsq or ECsj values for the reference compound

Cerep catalog Assay Hj-aminobiopterin Reference compound
ref.#/
page 10 uM ECsg
(1M)
758-2a/ 134 B-adrenoceptor - 11 isoproterenol 2.4
G protein
coupling

(agonist effect)

For Hy-aminobiopterin, the results are expressed as a stimulation of control activity
(mean values ; n = 2).

Table 3b
Effects of Hy-aminobiopterin in the studied cell biology assays
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Tabl e 3a Effects of H4-am nobiopterin in the studied

cell biology assays 5 and 1C50 or EC50 val ues for the
wo edogogrree conmpound Cerep catal og Assay PCT/EP2003/011138

H4- am nobi opterin Reference conmpound ref.# / page 10

M EC50 (MW 758-2a/ 134 (3fadrenoceptor - 11

i soproterenol 2.4 G protein coupling (agonist

effect) For O [

expr osaed as o o RERCORRRIc for SRR IS (o

values : n = 2). Table 3b 10 Effects of

=B ELAR erinin the %gb% inbi ol ASS d
%9’5004/ S538b6" Pery Epoosar BT EEgHnn ) REAE Eé@%ou“
i#hffles for the reference__QanQund__Ce_L_ep_ catal c_Assay

b=anm nobi opterin Reference cqgpaynd ref.# / éé; 1@, H)

7 50 (nH)  (AM 758-2b/ (3-adrenoceptor -G 31 I
oni st pﬁ#

FAB-20M - amamézio@@ptefim the resutts are exp@lessed2as a((),7)

r cent i.nhi bition of control activit
al ues ; Otemffumg(%\rrpl e 4 5 Characteri za%@‘{g)ﬁeof t he
cont r act ksheeogigtifegn of H4A- am nobi opterin in isol ated
fyyC r
15(9' H4 d::ﬁgﬁ%ﬁi%bgeli@ E/h% ékﬁitis }%ﬁef erélal% ﬂg?ceﬁ EF%BHI_)?%M of control
%ﬁUWHK@SE%Y%WI Nipeeridine in isolated rat basilar
arteries (BA) and nmiddle cerebral arteries

Example 4
Characterization of the contractile action of Hj-aminobiopterin in isolated rat cerebral

arteries

The contractile effect of 2,4-diamino-5,6,7,8-tetrahydro-6-(L-erythro-1,2-
dihydroxypropyl)-pteridine in isolated rat basilar arteries (BA) and middle cerebral arteries
(MCA) was tested as described by Schilling et al., Peptides 21 (2000), 91-99.

For these experiments ring segments of cerebral blood vessels from adult male Sprague-
Dawley rats (300-450 g) were prepared as described in Schilling et al., 2000, supra. After
sacrificing the animals by bleeding from the carotid arteries the brain was quickly removed
and immersed in precooled modified Krebs-Hogestitt solution having the composition
(mM): NaCl, 119; KCI, 3.0; Na;HPO,, 1.2; CaCl, x 2 Hy0, 1.5; MgCl, x 6H,0, 1.2;
NaHCOs, 20, glucose, 10. By use of a binocular microscope the respective artery was
meticulously dissected and cut into four ring segments that were mounted on two L-shaped
stainless steel wires (70 um) in an organ bath of 5 ml volume. One wire was firmly
attached to the wall of the bath whereas the other one was connected to a force transducer
mounted on a microdrive (M33, Mirzhduser, Wetzlar, Germany). Changes in isometric
forces were measured by a transducer coupled to an amplifier (Q11 amplifier and QT233
amplifier, each by Hottinger Baldwin, Darmstadt, Germany) and displayed on a pen chart

recorder.

After mounting, the segments received a 90 min accommodation period with gradually
increasing the bath temperature to 37°C. Bath solution was constantly bubbled with a
humidified gas mixture of 93 % O,/7 % CO; resulting in a pH around 7.35 at 37°C.
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10 (MCA) was tested as described by Schilling et al.
Peptides 21 (2000), 91-99. For these experinents ring
W@ egaosose of cerebral bl ood vessel s from adul t POEER2003/011138
Sprague- Dawl ey rats (300-450 g) were prepared as
described in Schilling et al2S 2000, supra. After
sacrificing the animals by bl eeding fromthe carotid
arteries the brain was quickly renmoved 15 and i mrersed
in precool ed nodi fi ed Krebs-Hogestatt sol uti on havi ng
Dutirg: aceompoedationrthe segentiNa€ie repe@edlfGitrethed; anNa2éiR@tension was
. . J . 5 X N 1 . i | I% .
adj%%e,zj tolcgl'c:glotge?f("5 %%M?gf “ﬁ%‘g f%%@ ?nﬁPnrgcdl atlfn’rrii g?fglse?gpe {heron was
obt%lé%%gb exchanging dhs bith solugipn waily Pdsnhl Bi daeky sdutigndNaGl replaced

by KahoSé@nents ilagdsesiealss ihat. seinewsRURM@HaNThd\Rinctional state of
SS, st ee

L- ed stainl wres. (/70 in an org 4
the gaFAIRER v Rl in St it a5icklor Pkt Stb PRt o 104 M
aftet (predvatractidn efitht Sepotbatin (GHEF,e83° Mk foltdverd bpesxehmging the bath
sol SRANGEK 20 ot Bed Ry O AURH GG on B W GbelTbtfe. As described by
Schidhaa dsali 20080 BRI enlyf snersatsniy oviigndelasefidsy exceeded 25 % of
preddn@RSEHIC Qlered QURi@fed @ RBrr AP Firlclibhal (AlbtRNBI AhEincAREd in the

each, by Hotti nger Bﬁ

23 amplifier [ dwi n, ) . )
anafgiisolh o By DA RS Mo D APRSsES T afiyely (107° to 107
M ireedfiderxp@imditt iar ombund idegrmideethseefifenmive domaceitweidnalater in a

, , : o | . easi
nan?)ﬁ/gpggﬁc%ﬁéfgcwgg@g%ég?gtot&gé gzgg:sg\fgg?%qg%‘?% iti&% sevganga%{s \9&6 1190ubated
undgbrestipd tenpiduuisheledaciirize eontiackandiThe e@niyagiion wesmeagfred in mN
forc8nHoeRBlebseld i@?%ré’e%ﬁ wfbleR@ ddhtdctidd gbﬁ&ﬁ@ioﬁ-éﬁs&f b3 %4 mM K-

004/ 084906 PCT/ EP2003/ 011138 9 During

WO
KmB%%ﬁWﬂﬁHé?ﬁ Vthe segments were repeatedly stretched
and resting tension was adjusted to 2.5 to 3.5

L L f.or r . B I&f .
vl DR 0 gy OSESF SRS L0 cus
cleag spugentation dependanticortradiionsy| hoth o bapidatl ariesips and ahiddlpgerebral
aﬂeHQ.)Acc%@&ﬂEl?t thdsBabslRVatRRE thdi @8 3o rdbYR ffect of Hi-

ami&é@gﬁr@&? gcal e? I,gr%lgﬁ%%sg? ?Lﬂél%l; tlg i igs;tsp{g elgg,n(tjé) tlg\%lexl‘ lg}gg increased
intracatiyl pedwslidernts reddht@cting diited bibdd vexkélein pedeginl ract i on
Wth serotronin (5-HT, 10-6 M followed by exchangi ng
the bath solution back to nodified Krebs-Hogestatt
sol ution as descri bed above. As described by
Schilling et al, 2000, supra only segnments in which
rel axati on exceeded 25 % of 10 precontraction were
considered to carry a functional endothelium and
included in the analysis. In each segnent
H4. - am nobi opterin was then applied cunmulatively (10"1
to 10"3 Min a first experinment in order to determ ne
the effective concentration, later in a narrower
concentration range) into the bath solution, wherein
t he segnents were incubated wunder resting tension to
characterize contraction. The contraction was neasured
in mN
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15 force and expressed in percent reference
contraction (contraction caused by 124 mm K"- Krebs

W@ i1 see above). The results are shown iPCFEP2083/011138

As can be seen from Fig.2, H4-am nobiopterin caused a
cl ear concentration dependent 3@ontracti on of both rat
basilar arteries and mddl e cerebral 20 arteries.
Accordingly, these results clearly indicate the
Wlagetontractorial effect of H4 am nobiopterin on the
brain vessels and thus its suitability to | ower the

i ncr i ntracrani ressure contracting
il | o basreadoraeudl ety BRI G B 004! 084006
PCT/ EP2003/ 011138 30 Cdainms 1. Use of a c ound of

the general fornula (la)nNi2 RAROH R1 KON L0 R /
Ns 31 GR3 27 g HNNNH HR H|la) [for the

manuf acture of a pharmacguti cal RCO d.on_for R,
treating increased int [ 5 ure ang/ or
secondary ischem a, [ la (la) , R3 are

i ndependently 10 sel ecfed frijpm H or OH, R4 iBsH CHB,

CH2COH, CHO, R2 is H, or a lower G -C9

al kyl radical, whi ht>tpr a branched

chain, as well as (CH(CPD)p Y or (GH(OH))n-(CH2) m W

wherein Y is hydrogen or a lower alkyl radical, Whjs
hydrogen or a hydroxyl group, an n and m are

i ndependently from each other 1-20. 15 2. The use of
ﬁolrghgnn‘]anu%ﬁfrg IR aﬁéhzﬁfﬂﬁcﬁﬁlchlnccfrﬂﬁdﬁﬂo% for &}eaﬁhe increased intracranial

Wsélﬁeasgﬁyg S%‘i’éfi@lyrﬂsaﬁémg’gd @awldxsnl rmula Yfa) Ry, R-g are mgependently

Solébtéll RBMQob OH, /R Bid MY CH}de@OBI—, CHO, R, is H, CH3, CH,OH, CHO or a
lower C1-Co alkyl radical, which can be a straight or a branched chain, as well as
(CH(OH)),-Y or (CH(OH)),-(CHp)p,-W, wherein Y is hydrogen or a lower alkyl radical,
W is hydrogen or a hydroxyl group, an n and m are independently from each other 1-20.

2. The use of claim 1, wherein R and R4 in formula (Ia) are hydrogen, R is

methyl and R is hydroxyl.

3. The use of claim 2, wherein the compound is 2,4-diamino-5,6,7,8-tetrahydro-6-

(L-erythro-1,2-dihydroxypropyl)-pteridine.

4, The use of a compound of the general formula (Ib)

NH; Ry Ts
N C—C—~R;s
N .
I R, Ra
\
HoN N N H
Hooy (Ib)



(L-erythro-1, 2-di hydroxypropyl)-pteridine. 20 4. The

use of a conmpound of the general formula (Ib) NH2 R1
WOR00M084906 Rs N R2 RA H2ZN NN HHH (Ib) 25 REI/EP2003/011138

2004/ 084906 PCT/ EP2003/011138 31 for the manufacture

of a pharmaceutical conpositiln for treating increased

intracranial pressure and/or secondary ischem a,

wherein_in for.nul I b , R2, R3 apd R4 are . :
for Yyﬁ%i é'xbaélﬁgagml? ff & Bﬁqré’ge%ptg%h%qmws&on&q’r trgating J.p{’:re@,qg’ intracranial
pre§slPOrnd/CHecindary oBEmial -vikreial Y formath @I@P RWREMRLAAD R, are
. be straight or a hranched chain, as well as
mdmﬁ@% o qgeh stheeif OHOH. 1Ry eH) FHay Cip@Fei(HE qra lower Ci-Cy
alkﬂy&ﬂgﬁwm&h Bah OWRS s@dis! of 2@fRRhed WdiS m@éﬂ%o@n@gggﬁ)n-y or
(C

dr oxyl %r ogp, an n_and mare | ndependent | y fr
o (ICHD - ¥, Wheeein Seisdfydedesn wr 4 lowtrealkylraiBal, &V is hydrogen or

R R A S A R R il

of a compound of the general fornmula (lc) RL\NR2 N

A N (eCr cldm & oWnddbR ﬁ?ﬁ%@t‘?&l{ & i@fhy,arogen, R, gnd Ry are both
har ma %t.l c,apl .gorrp05| tion for treating’increase
hydrogeangr dviisfithep prdiogr o gyl secondary i scheni a,
10 wherein in formula (lc) 20 Ais a bridge of the form

R3 N8 usdlot 2 é&ﬁl}&gnzl’of find S¥heral formula (Ic)
R R
1\N % 2

15

for the manufacture of a pharmaceutical composition for treating increased intracranial

pressure and/or secondary ischemia, wherein in formula (Ic)

20 A is a bridge of the form

Ra
N R
. ~ X *
N Ry or
- \TH/
=
N /CHz \N Rio
N
]

R, is hydrogen, (C;-Cao)-alkyl, (C-Cyg)-alkenyl, (C;-Cag)alkynyl, preferably (C;-Cyg)-
alkyl, cycloalkyl, cycloalkenyl, preferably (Cs-Cg)-cycloalkyl, cycloalkylalkyl, aryl,
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CH2 N RI0O R5 Rl is hydrogen, (Cl-C70)-alkyl,
(C1- C20) - al kenyl, (Ci1-C70)al kynyl, preferably

W@ a4034%6 al kyl , cycl oal kyl, cycl oal kenyl, pre¢BERWDY011138

R;

R4

Rs

Ry

Rg

(C3-C8) -cycl oal kyl, cycl oal kyl al kyl, aryl, WO
2004/ 084906 PCT/ EP2003/ 011138 32 al kyl aryl,
preferably (Cl-C3)-al kylaryl or arylal kyl, where the

or i ¢ _radi cal referably, the al radicals, may ..
e BRurls iEhedy HCaRiil oheridl RS e SoreMRY radical,
pr epefeaiily thy aflobsedicalentsyRes sBbsRRuted byi omte pe et $upstituents,
of . . -20) - al kyl, (C1l-C20)-al kenyl,
(01%66@9393%§/‘f‘{€%r%f2er ably (G -do)-alkyl,

cycl oal kyl, cycl oal kenyl, preferably (C3-C8)-

2 CYCisoahdiependstng| SRIRKY I1akdladen, RCYLCoo)alleY] CYCoo)-alkenyl, (Ci-Cap)-

preferably (Cl-C3):alkylaryl, or rylal kyl ., where the

PRI Bl G R o Ry e Rl it et tos-co-

be cwidagityilt utyelbalkylatind, orryhorkkybuydst preteeatily, (C,-Cs)-alkylaryl, or

pre y . til t.Sq: n Yoo

P ogET A b S cr it B0l BLaCRRoRthe UMY adicals, may be

3- gsupstifteddyy ong 95 moghsubktitvgyts apefesrbay by swsktuents Ky, 1

or 2 further heteroatons fromthe series N, 0, S and
substituted b

whj ¢h i s optional .. one or_nore :
S e, CBHBPERubiiyS MG Skt ot beaing ther foryss dgapmbered ring
- CGvhick ynhay qptiehdtyadrngain GOL (0CR-fGkherdlekeybatoms from the series N, O, S
- | A . - - - o . 1

- O R hpioRA SHaRk i e ol et bRl pREAIR, radicals
(Cl1-d o) -al kyl, cycloal kyl, cycloal kenyl, preferably

( Cs @harsoeal cablartyl, @?fé‘f&l@l@l'yk—kd@c-]é@blbq)-ﬁkyﬂ, -@0-alkylaryl, preferably
al k ryl r.ef er abl Cl- 20 -al kylaryl,

ar y&?ﬁ%l“?ﬁ?‘&%ﬂ@yﬁx%{ﬁé'a&lef er abl) y yran
-COO(Cl-C5)-alkyl, -COOaryl, -COalkyl, preferably

- i - C5)c al - ' ‘
st J‘ke?’g%%%@i?’ dReistly (PEP AL SHEDH, eyeloatkeny
subyeierapl e dCh{rsoexslagt ko e xclealkialkylienylsor ipkkylaryl, preferably (Ci-
pard ) GulydryD¥rysdl Rl i¢oeNkkyRpreféabfr AR O- () depamdg Nido.0-aryl,
® co el preRyly oA ErkgRul of - Creble gt the orgenic redicals
- C@réi@ﬂ&b@}headilkyl: adichlso hmay(llﬁ al‘qsiit;utda?bj! Sée IB)I m?ﬂsl, slubstitucnts, in
-0 - - ) -9-phenyl, -OCO (G -d o)-al kyl,

- 0- Cau%th?y sﬁ{)mﬁlixo, phenyl , -CO (Cl-GC5)-al kyl ,

-CF3, -CN, -CONRBR9, -COOH, 30 -CO O (Cl-C5)-alkyl,

i- ﬁdQs(}gﬁé en%1 ?§§g@%6%9gwg§%f @t(%éikr’){%égni nfélygg@Ré,B?_d&gﬁlikgl’ €O
hy BB GFe ey S} (G kyralkyiig e £glcl- 5) - al kyl |

is -F, -OH, -O-(C-Cjp)-alkyl, -O-phenyl, -O-CO-(C,;-Cjp)-alkyl, -O-CO-aryl, -
NR3gRg, oxo, phenyl, -CO-(C-Cs)-alkyl, -CF3;, -CN, -CONRgRg, -COOH,
-CO-0-(C,-Cs)-alkyl, -CO-0O-aryl, -S(0),-(C;-Cs)-alkyl, -SO2-NRgRy,

has, independently of Rg, one of the meanings of R,

is hydrogen or (C;-Cyp)-alkyl, preferably (C,-Cs)-alkyl,

is hydrogen, (C-Cyo)-alkyl, preferably (C,-Cs)-alkyl or aryl, preferably phenyl,



35 R9 is hydrogen, (Cl1-C20)-alkyl, preferably
(C1-C5)-al kyl or aryl, preferably phenyl, WO
wQ 20904006 PCT/ EP2003/011138 33 Ri 0 i s hydrpgQERP2003/011138
(C1l-C20)-al kyl, preferably (Cl-C5)-al kyl, al koxy or
aryl, aryl is preferably phedyl, naphthyl or
heteroaryl, each of which may be unsubstituted or

Rifor & Pt 26 A0 ararebdCaibanoh b o bl ne.

seri es hal ogen, (Cl-C20)-al kyl, preferably

ohref Ty e BN oot ) U e o

pr eﬁglpséigmt?d,(fggewplguka}m sistitujed bngre ,or.rmm’identicalyér different
5 - %s(x&l‘rt@)s- ﬁloklly thel seri@b;?%lqgg(l\!b&elf-‘@}wgl:ﬁgl,l prefdBly (Ci-Cs)-alkyl or
- - - a - - - - y , -
02- REBHD,  THFhot a6 FROTLOR & BreighhDire rBRGLY-allol  (Ci-Ca
ﬁ n f atkyﬁ?weéi«ix?n,eg;na*'fec:aﬂpj{yz:h}g K@I-G@Laﬂgylemniﬁcadyn sNghe -NO, mir®@-(C,-Cs)-alkyl,
el egpat g TEN S€ LCOLOXC, 1) L 4£0,-Cs)-
15 i{r%?%il Ieﬁhei f s%{érgéofésdgﬁ%%’i ccgn%%?égjf%rg%( ¥cl§@5r)l’n§& Cs)-alkyl,
and -#9x™NsBs thereof in all ratios, and their
10 physiologically tolerated salts, hydrates and esters.
7. The use of _a coppound of the general faormula (1d ]
hetﬁyd)a%qlxg ER§'4 - e oese Lﬁgatulﬁfe%qqﬂomy wipeh Q?nt@]ra)gne or more
f or httesoanmamuframtthe erief CaNpSar maceut i cal conposition
for treating increased intracranial 25 pressure
and/ or secondary ischema, wherein in formula (1d) X
nis ®&rlewd, R1L is hydrogen, nethyl, (Cl-C5)-al kanoyl,
15 ni coti noyl or (1-nethyl-

in all their stereoisomeric and tautomeric forms and mixtures thereof in all ratios, and their
physiologically tolerated salts, hydrates and esters.

7. The use of a compound of the general formula (Id)

20
X TS
HN l " \CID/RH4
R1——II\I ' \N T/ Cizs
Rz R, (Id)

for the manufacture of a pharmaceutical composition for treating increased intracranial
25  pressure and/or secondary ischemia, wherein in formula (Id)
X is O or NH,
R; is hydrogen, methyl, (C;-Cs)-alkanoyl, nicotinoyl or (l-methyl-
3-pyridinio)carbonyl;
R» is hydrogen or methyl,
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15

20

3-pyridinio)carbonyl; R2 is hydrogen or nethyl; WO
2004/ 084906 PCT/ EP2003/011138 34 R3 is hydrogen,

woreaohps49oet hyl , benzyl, (Cl-C5)-al kanoyl, unsubPSIL/EP200&0l1138

benzoyl, substituted benzoyl, pyridoyl,

t hi enyl car bonyl , one of the3dadicals O i Q- AO ARs
"01. Ol I N 5 R8 the radi cal ROR9aN-CO-, the
radggal h I

begﬂéyl oxg%g?%g%ﬁwthdr ?cg%y%?{gﬁ’w Gskgfk&gs)yl W(su]sstltuted benzoyl,
unsubst i substédteg fhemaoly], Pﬂudsﬂjwumsumﬂhmyybneofmhemhmﬂs
radi cal R4da CH2-; R4a is hydrogen,

(G -C4)-al kyl mercapto, the radical -S(O nRL0, where m
is the nunmber | or 2, the radical -NRL1Rp2 or the
radi cal -OR13, or R3 and R4a together are|jthe group
-CO- 0O, its carbonyl carbon aton1be|ng bofijded to the

5p05|t|on of the pteridine nol RN
hydrogen or phenyl; R6 is hydnpgen; R7 is hydrogen or
met hyl ; [ kyl o ; RO is
hydr ogen, ( Cll- C6) - al cylcl oh I, enyl or benzoyl;

20 R9a i s hydrogen, R10 is thyl; WO
2004/ 0849060PCT/ EPAQ03/ 0141138 35}5@1 and
i d

rogen or nethyl;
) 8 , or

0O

the radical RgRg,N-CO-, the radical RoRo,N-CS-, phenoxycarbonyl, or

benzyloxycarbonyl;

R4 is hydrogen, (C,-Cs)-alkyl, unsubstituted phenyl, substituted phenyl or the
radical R4,-CHj-;

R4 is hydrogen, (C-Cy)-alkylmercapto, the radical -S(O)mR g, where m is the
number 1 or 2, the radical -NR ;R ; or the radical -OR3, or

Rj3 and Ry, together are the group -CO-O-, its carbonyl carbon atom being bonded

to the 5-position of the pteridine molecule;

Rs is hydrogen or phenyl;

Re is hydrogen;

Ry is hydrogen or methyl;

Rg is (C;-Cp)-alkyl or benzyl,

Ro is hydrogen,(C,;-Cg)-alkyl, cyclohexyl, phenyl or benzoyl;
Ros  is hydrogen, methyl or ethyl;

Rio  is methyl;
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R13 is hydrogen, (Cl-d o)-alkyl, 2-nethoxyethyl,
phenyl , 3-phenyl propyl, 3- cycl ohexyl propyl,

W@ a405e@l kanoyl , hydr oxyacetyl, 2-am no- ( C2-E8)/EP2003/011138
al kanoyl, which is unsubstituted or substituted in the
al kyl moiety by a 5 phenyl ¥5adical, or
((Cl-C2)-al koxy)carbonyl; Ais a pharmacol ogically
t ol R, 2Rl R, AHdepsndans ik anbdbt A8BKHfotPbMme@Rd their
pharmacol ogical ly tol erable salts. 8. The use of a
conpoundis otydregeng dqefal)-atlot mdtracthoyethyl.opbermd  3mhepgpropyl, 3-
HN RL N Ye) ~ for nyf fa o~ oy
phar nac eé}tcllgé‘ g%y Iglc[?ﬁ)'glési & 0(??5 # %@ﬁ?ﬂgaﬁyﬁ{é&%@r@ghs 2da mino-(C-Co)
I nt r acr agikaloyl, prlesis ug ensutdtiseiondanystinged émithe alidybmediaty by a
in formula (le). 15 X is 0, NH or (Cl-C5) - al kanoyl ;
Ris hyoﬂk@ﬁﬁlﬁag‘ﬁé’%((¢§CW§P@@8FFL'B$H3?C1- C5) - al kanoyl
or R andisRipoH8gfiiicaty ihletBe Hidd;298Mmat AMdnRMYofhs and their
they are bé%ded from a” di net hyl am nonet hyl eneam no

phagmargbogicdlyRelerablhsatsogen, met hyl, phenyl, hydroxyl,
met hoxy or amno; R3 is the radical -OR4, -NRS5R6 or
-S(O nR7, where mrepresent the nunbers 0, 1 or 2; R4
is r - ) |, benzyl,
phéﬂ?ﬁwaﬁggﬁa§§% %%ﬁﬁg?%%%%ggfﬁﬁbﬁgﬁgékituted by
chlorine or the radi§al - COR8, am nppcar bonyl net hyl
which is 25 unsubstfjtuted or substjftuted on the
ni trogen by one or t identical or| different (Cl-C4)
al kyl radicals, 2- 2} Ho
(2, 2-di net hyl - 1HBFdi oxolyan- 4-
radi cal - COR9; 2004/ 084906 P
i s hydrogen, netHyl,
2-ch|oro§tD¥LN en p h |, phenylethyl,
pyridyl ethyl pr acetyl; R5 independéntly of the
nmeani ng of R5| has the neanings indicated for R5 or, if
R5 is R (Te)

net hyl radical or the
/ EP2003/ 011138 36 R5
dr oxyet hyl ,

for the manufacture of a pharmaceutical composition for treating increased intracranial
pressure and secondary ischemia, wherein in formula (Ie)

X is O, NH or N-(C;-Cs)-alkanoyl;

R is hydrogen and

R, is hydrogen or (C-Cs)-alkanoyl or R and R together
with the nitrogen-atom to which they are bonded from a dimethylaminomethyleneamino
group;

R; is hydrogen, methyl, phenyl, hydroxyl, methoxy or amino;

Rj is the radical -ORy, -NRsR¢ or -S(O)mR7, where m represent the numbers 0, 1 or

Ry is hydrogen, (C;-Cp)-alkyl, cyclohexyl, benzyl, phenyl which is unsubstituted
or substituted by chlorine or the radical -CORjg, aminocarbonylmethyl which is
unsubstituted or substituted on the nitrogen by one or two identical or different (C,-Cg)-
alkyl radicals, 2-methoxyethyl, the (2,2-dimethyl-1,3-dioxolan-4-yl)methyl radical or the
radical -CORy;
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hydrogen or nethyl, is also
cycl ohexyl, 3- (2- et hoxyet hoxy) - propyl, benzyl which

W@ 2000/08906 5 one or two chlorine atons or the redi/Ert003/011138
-CORI O on the phenyl ring, (Cl -C5)-al kanoyl, the
radical -CORI O or the radical®-(CH2)4. - _OORIO ; R7 is
(C-C4)-al kyl, benzyl, phenyl which is unsubstltuted
or rybsti té%ﬂ&dweby n&tﬂy@”&ﬁrl t@hicﬁgk}fe@{yl C%’ﬁld%etme benzyl,
radi cal or naphthyl ;

pwmyéme@éh phmlﬁbxly pyladﬁlﬁbylmi al-"wl 10 RO is

R%dl;g lé}{tly 01h t%% r%)é&qgtcrflﬁs hal i { én? ] fgggllﬁcﬁ%g&n 0& if Rsis

hyc(l@'ﬁ‘l) ar %15/2, ISled) Riclolex yt, }r€2- ét&dkﬁ@lhoxybipﬁbﬁl%enlziyﬂ?ﬁ/&ch carries
15 R12 i s hydroxyl or al koxy
one(@ltvgghl%}prpqum@p obg'ﬁzlgqglcalpﬁlg? 18 om;lgﬁ. Eﬁf@ﬁl Jdpb, (Cl -Cs)-alkanoyl, the
et .tautonmeric forms and
1adR%23¥bRﬁMg?%£§% Eb(éggk ﬁerable salts. 20 9. The
useRaasoKdr@g aﬂlwl,ahvnztyt plheamylrswl:ucln as 8unsuhgitefed otheubstituted by

I ncrease jal_ .. [ S~ C cl pse
chlgie TRaricnl 5 Ot ey ok ook e g et o e RSt
I Nj RE 3% hydddken, TAEhUSE a@findbyRRf clainms 1 to 9 for the
treatment of a mammal, especially a human. 25 11. A
met Rois Gh-Goadeil, ﬁg/dw@wflwé,tmﬁl&vrwtw (GicFaadleaxy or Rui s Rio is
crani al pressure and/or secondary ischen a,
the 1£H L4
conprising admnistering to the subject a
therapeutically suffi €PBnt anount of a conpound of
any of the general fonnulae (la) to (le). WO
2004/ 084906 PCTLER2008,014838,—3€dR, The nethod of
claim 11, wher ei nHt heHi ncr eased i ntragrani al pressure
and/ or the secondary ischema is caused by a cl osed
cr aRiideBeapdist!l trauna. 13. The method of ciaim 11 or
12, mhepeln the subject is a nmanmal, especially a

Ris

Rz is hydroxyl or (C;-C,)-alkoxy;
R 3 is (C-Cy)-alkyl or benzyl;
R4 is hydrogen or benzyloxycarbonyl; and their tautomeric forms and their

pharmacologically tolerable salts.

9. The use according to any of claims 1 to 8, wherein the increased intracranial

pressure is caused by closed craniocerebral trauma or by non-traumatic brain injury.

10. The use of any of claims 1 to 9 for the treatment of a mammal, especially a

human.

11. A method of treating a subject having an increased intracranial pressure and/or
secondary ischemia, comprising administering to the subject a therapeutically sufficient

amount of a compound of any of the general formulae (1a) to (Ie).
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5 human. 14. Use of a conmpound according to any of
general fornmulae (la), (Ib), (lc), (1d), and (le) for
wo ba4moserod act ure of a pharmaceutical conpositiPCT/EP2003/011138
treating an individual having a disorder associ ated
with an increased |level of cytotoxic reactive oxygen
species. 10 15. The use of claim 14, wherein sai d
cyt i c reacti Y% ces ar ect.ed
e T e R L AR PR e e an BR T Brostli haror he
sechiydirpisgherhingecauaed byk closed ¢muigesrelliabixawtea.f r ee r adi cal
and nitroniumcation. 15 16. The use of claim 14 or
15, wherein said disorder is selected fromthe group
conki-Sterpethad of daimy Baor I herenthgsubiesids a manim M@Clallya
hurgaiised by cl osed crani o-cerebral trauma or
non-traumatic brain injury, and a disorder that is
associated with endothelial dysfunction. 20 17. The
useldfUsl @i arcdibpountdeacedrdinghte ahiysadr ghaeral fiaimulas (Ia), (Ib), (Ic), (Id),

anc?@ép 'Pc;rathg qnzWuHEtLﬁQ %? tar&iﬂ‘l aﬁlﬂh?euﬁXﬁf ébﬁlx‘g}c}sﬁﬁn' for %1%5&‘1‘?4 Sﬁj individual

group consi I sease, COro
havigg fhsafd%a%@clateél AN 1601%5@13 dvehpleeiexisApastiop Qt(Y\SFﬂ species.
heart failure, anglna pectoris, hyperchol esterolen a,

art clero ertensi on schem a/ r eperfus
o B TES e AR lhi A Be etk B RRET utcREe oY aut pspies are
selaatedt fueat ithreg gevupi cudiisisting alf soperornglea peiozorilie, la;gtxo»q;l aftrexd radical,

mtr\’%%érhd@;alde'ﬁ%‘e‘rfc?g’agq%éi ﬁl\ﬁ%heug% a% 'ggt EI)(()I Cs;ﬁ?ﬁgls\ée %ygin

nmet hod of treating an individual having a disorder
assag i BleetheVit dlaig 14 %@ 1Isn Wh%%@@alhqmld@fls Cs)éfe@feaxﬂ&n the group

reacti e oxygen s ec rated b c
cong AL EeVAABI-CIHAG! AT SUH FUSKEDY HESGBpgercegpbral raums
or moenenelatic chdairy igjuly,i endnd dismrdeat toft & asowincedndvidf endothelial
dysﬁﬂ%ti&tl. the general fornulae (la) to (le). 35

17. The use of claim 16, wherein the disorder that is associated with endothelial
dysfunction is selected from the group consisting of heart disease, coronary heart disease,
diabetic micro- and macroangiopathy, heart failure, angina pectoris, hypercholesterolemia,

arteriosclerosis, hypertension, ischemia/reperfusion injury and insulin-resistant diabetes.

18. A method of treating an individual having a disorder associated with an
increased level of cytotoxic reactive oxygen species generated by a decoupled NO-

synthase.

19. A method of treating an individual having a disorder associated with an
increased level of cytotoxic reactive oxygen species generated by a decoupled NO-
synthase, comprising administering to the subject a therapeutically sufficient amount of a

compound of any of the general formulae (Ia) to (Ie).



