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PCT/ EP2009/05 1 1 3 2 USE OF AM DOXI ME CARBOXYLI C

AClI D ESTERS AND N- HYDROXYGUANI DI NE CARBOXYLI C ACI D

ESTERS FOR PRODUCI NG PRODRUGS 5 The present inventi on

relates to a use of an ami doxime carboxylic acid est

ina mnethod for inproving the bioavailability é’ﬁﬁr/EPZOOWOSHQ
enabl i ng the bl ood-brain barrler cr035|ng of

U5etd Rﬁ&%ﬂgﬂﬁa&ﬁ%kﬂxﬁ% 'seii‘ﬁb ANeyBROKYEBANIDINE
N hydr o GARRAKETG AGIROER FERS O t| dHIEING PRODRUGS

N- hydr oxyguani di ne functi ons, and drugs contai ni ng
Th@@ré@e&mmbmwnyremds 6 @clseast 1 amidoxiths tcartueylic 36d ester ina

ARl BTGP RMO PO o RSP Rd SSNTEna HobEdR RPATHEr crossing
of H{e"élllcubél%‘lb@ﬁn%@é | \}vﬁbéh Have B Je e onk@raniBrt amBlindRidteeRs

zur  Behandl ung ‘and Prophyl axe der Pneunocystis
gueniding funprienmoMihyd(egemidine (amifdme) funetiahk ghdehydroxyguanidine

oRSULE 455 DRSO GRS s

guani di nes. Phar rraceuti cal preparations containing an

e agent havi.ng one_or di i
et e et s e Bre e g neSre bRl bin prodnug
pn?ﬂﬁles&‘@ptd@éiiswgzthe bhe hspeoaiity ohamitings [Clement, B. Methoden zur

erapeutica

fect of an active agent aft I
Bebali|Wha Lgraphyiaxe der BpeWBRHSE] csygslfgevwggep&r@a und anderen
Erﬁréﬂfﬂﬁd&‘ﬁ Qﬁﬁér\@rﬂhﬁﬁﬁgé}@hna F3EhulidhifgBRShim G@Wahéﬁ‘bﬁl besagten

nmecharil sm of such fect is passive diffusion
Methasese Po‘f3?r4é1§o4,p19%ﬂ 5&5@ auapidines.passi ve diffusion is
dependent on the lipophilicity and thus also the
acidity and basicity of the active agent. 25 Highly
Phérarsd ceuti oalprepasatione froataining dimadivenag egpd dvaivitionese ar more amidine
resent in the sta and maII testi J ..
or Eu%l‘am@ #élﬂcép%gi(hlggr%mg lgncgl pb?rd?% Q%&al egf%? r&o%‘? a%BHcatlon
Thé @s&dapiditivh ﬂfrtaefhe@épéut&dﬂ‘effe& ofadn éft.lve/\bg@’i‘t arf&qturalesdmlmstratlon
t he passi ng lip bi |l ayers of t

is rﬁagq%eamﬁ Eutisrfsﬁortﬂt'getfrom ithe élfaéFe”GﬁfftV‘rgEé@?F nﬁieomgst important
me!ﬁ‘éﬁ/ srlnocW HRYr feefrd& @%EQ% dﬁ"f@%r?ﬁﬂé"déé‘t%e@%%h@ﬁ by way of

di seases i s the necessi ty to cross the
pa?@lﬂc@o@uf sinnisslependent amehaliperhiligity; and Hrus alpo the agidity and

vvlth regard to the resorption of
baﬁébﬁgances m%éf{rhe brain. It ensures the selective

upt ake and prevents t he penetration of substances.
Higlﬁwr BaSQIE %EFn%Ouane sB!:h as aml Ings %%rg'u%hcpr%)eessapeopr%rs]eé(t i%ct%e stomach
(pH 1) and small intestine (pH 6.4) in an almost completely protonated form. A
resorption after oral administration, which requires the passing of lipid bilayers of the

membranes of the gastrointestinal tract, therefore only occurs to a very low degree.

Another problem in the medication of many diseases is the necessity to cross the
blood-brain barrier. The blood-brain barrier is an effective barrier with regard to the
resorption of substances into the brain. It ensures the selective uptake and prevents
the penetration of substances. Furthermore, the blood-brain barrier does no only act
as a physical but also as an enzymatic barrier. Various processes are involved in the
penetration of substances into the brain. As compared to other indications, only few
drugs are marketed, which develop their effect in the central nervous system (CNS).
The greater part thereof reaches the CNS by diffusion. Diseases like epilepsy, chronic
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as a physical but also as an enzymatic barrier.
Various processes are involved in the 35 penetration
of substances into the brain. As conpared to other
i ndications, only few drugs are nmarketed, whic
devel op thelr effect in the central nervous sysPQE{EPZOOWOSlBZ
(CNS). The greater part t her2of reaches the CNS by
di ffusion. Di seases |like epilepsy, chronic

pain RETddpPei@iDareltrdatd2thi?weagi Othar smplues‘shchimairdésorders such as

.treated this way,. er, serious functi al, di,sorder.
brairg fR0GC0r APYpHObisT e SabratEhbEBE et BT L ES ey today
[PAMID@EWW MbevdurerRk €005 N2t Biist]Wayr beiegabld BAREISkDGE blood-brain
M Neur oRx2005, 2, 3-14]. For being 8I e to. cr
barruen@vmsbef BRssiYe diffusionsra wawas}ceoﬁ rﬁsggﬁ- éodqerlrrtfsq?w have a

lowefi n%i@éﬁl@f‘ Lﬁrﬁ thaAWoped 5he e elﬁdog@gi'éée‘ﬁt W%H%r%h@rged state. For

ower ar wei ght than 4
resofhrieg specifinalhhsmal molgewes sueke as Q@;cosgegmmgacnds various

trani%?gésuyg@rhél s&gﬂa%ls nﬁglle%g*ﬂleet?ar?%q%gtﬁgéslﬁblqﬁ e & Qq}éﬁggorters for

varl ous rans orter as nuc

orgahicaansipos,t gusose tméhsporm“rd pé;ﬁﬂlde(trianammst aend antino acid
ort ers

ron R S e oA AR FPERRL s, . 2

Sci 200p! 895 €870 3Bkl DEBAERI A ; AN DER JANBWN 1. Anriv Rev Pharmacol
Lﬂ A. J. Pharm 10 Sci 2000 89, 1371- 1388 and DE

TOX/QQ@QO3A43 GAR X6k EngeT mqlecylgs SURR S PR gron-containing
transf@¥irf AL A3 rbéPviabhy @%@%torhﬁé&%fed@%ﬁ%r?shﬁﬂﬁ?cé‘s?e the insulin

Insul i n or 1 ron-contal ni transferrin are resorb
and triansfiendn recapioty pm‘ému@trbfoblav ansipwortant otenjF BRER, At h¥AN DER

SanQfy*F i BRP AR BEDKRRREE 8, RRBRisd FARIHOGE, Y. . ol

InteANT00 RSy %M]Cdiakih‘@(thmbmﬁﬁﬂ&!d%doﬁﬂas Gﬁﬁexample, one has used a
ntervEOOS

PARDRI , W M | 15 1 105] .  Takin
prodfisPERAAE: (e B EORE S e BEARGIING SRBSTUL Habd pable of
passigotHelsl o Ba- i br&inPh & rie@r Thé eranapEit-is pleridl e ayewieod ifongid

dopam ne to be capable of passing the bl ood-brain

tranwﬁréﬂ I gernatdpiraming a5t fenseerter). ARer dhe H@S%?cﬂed the
decalB @4 Xiagtﬂfnt ﬁlrtg ld%é%mﬁr‘l@f sNIEdd PP ARBRIBGEOND M. Mo/ Interv 2003, 3,

tra orter ter t e passage, the decarboxylation
90-10h}.0 dopani ne takes place [ PARDRIDGE, W M

Mo/ I nterv2003, 3, 20 90-105]. Diam dines are used as

anti parasitic agents agai nst nmalaria, pneunocystis
Diamjidiney @e¢ usé¢epre\antipalasitiargents)agairet malassa, pneumocystis jiroveci

t.r anoso asis (African slee i.ckness
(previgg SR RaANL Pe frreRsoUR AN oROT sis R AT FRebing Hoknasgl and
leishrRPfasis/ [WERBOVETY; K. Curr Opin Investig Drugs 2006, 7, 147-1571.
Particularly in developing countries, these diseases represent a serious problem

involving high mortality rates.

Three diamidines to be applied parenterally are on the market. Pentamidine
(Pentacarinat®) has been used in the early stage of the African sleeping sickness
already for 60 years. Efficiency is no longer provided in the 2" stage of the African
sleeping sickness, the meningo-encephalitic stage, since the blood-brain barrier
cannot be passed successfully. As a result, highly toxic arsenic compounds must be
administered. There is a lack of medicinal substances which are efficient in the 2™

stage of the African sleeping sickness.



10

15

20

25

30

25 Particularly in devel oping countries, these

di seases represent a serious problem involving high
nortality rates. Three diam dines to be applied
parenterally are on the market. Pentam di ne
(Pentacarinat(r)) has been used in the early st&
the African sleeping sickness3 30 already for 60
years. Efficiency is no |longer provided in the 2"d
stage of the African sl eeping sickness, the

._ITenj ngo- enc alitic stage, since the blopd-brain_ ..
1eis FRBpY Bt STAGR astivE AR sl R EEy6 i AnRER.8 japicine s o
functib@ bl §rouPX eRhidItSAN inBuENPaRUREs rptitst inbhe @dMbpplsdatioadif they can

There is a |l ack of nedicinal substances which are
onlydye respeld Py PeREVS Riffuieige of the African sl eeping

si ckness. PCT/ EP2009/051132 3 It is likely that all

of the active agents, which have an am dine or a
Mediginahisdbst@anaes gonteimeg icarkaxylie agisls asgviepy wigdgly used and can also be

[ t] L: e ; Icat [ . .
appleSss bish BBhod FIME ah bkt bl RGP b e GRupud acetic acig,
propMrdc acitadnd sdidyioaer denitaivies myustabdomentioneddieds ar e

very widely used and can al so be applied as oral

dosage forns. In particular, analgesics fromthe group
The AEhpdrekyiatar Herivatple8ueRi 43 @fiddxanes, sald @l Ahyaesxd/guanidines,

deri vatives nust be nmentioned here. 10 The
due f@ FRIMSIgdustien fdhe oo @ talic §XRIDIta A RASICItYa M deRe
phys%lg%féépmé?'tﬂ@? are ABE pt&enR8n aMErosHAREH 86rnPf BEMRmidoxime

oxygen atom exhibit a |lower basicity. Under
repregeyds ol rgdeladonemudict fosieanyt megicing svostances éantaimng an

. f arp ' r t el
midt SR Hbs) CCithns ety B et B0EFE R T an

am doxi nme function [Clenent, B., Drug Met Rev 2002,

34, . 565-579]. 15 Pentam dine and di m pazene represen
PentaTISHRG ARBL BRPZEne TABreSED st gt A Branct FesBrS her oral
applRBRbh CThéPWerd bigdtev@reardmeectanetd smnpiane @dodmigs. (DE 10 2006

am doxi me prodrugs. (DE 10 2006 034 256.9). 20 The
034 23@:%1 e pent ani di ne denonstrates that the transfer

into the pentoxine ester also entails a reduction of

the solubility. This probably is also the reason for
The exgmple pentamidine demonstrates that the transfer into the pentoxime ester

also entails a reduction of the solubility. This probably is also the reason for the

bioavailability of pentamidine not to reach one hundred percent after oral application

Gd/ER2009/051132

of the pentoxime ester [Clement, B.; Biirenheide, A.; Rieckert, W.; Schwarz, 1.,
ChemMedChem 2006, 1, 1260-7].

Furthermore, the reduced water solubility induces the disadvantage that an
administration of the medicinal substance is no longer possible by injecting aqueous
solutions. This is a problem, particularly when an oral administration is out of

guestion.

It is therefore the task of the present invention to increase the water solubility and
thus also the oral bioavailability of substances, which had been transferred into
amidoxime prodrugs or A-hydroxyguanidine prodrugs, and/or thus to enable the

passing of the blood-brain barrier.
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bi oavai l ability of pentam dine not to reach one

hundred percent after oral application of the

pent oxi ne ester [C enent, B.; Burenheide, A ;

Ri eckert, W; Schwarz, 3., ChenVedChem 2006, 1

1260-7]. 25 Furthernore, the reduced water so|uE£ﬂVEB2OWW05”32
i nduces the disadvantage that4an administration of

t he nedi ci nal substance is no | onger possible by

i njecting aqueous solutions. This is a problem

articul ar en an oral admmnistration is out of .
The SRR ikl 1€ Dsl Brirding B iR T aBlO S Pobite W cBatres of claim
1. Th@¥abtlamns Irliddte raeiesetdgeousat@ingsnlcnbd bf the mvdntibhus

al so the oral bioavailability of substances, which had
been transferred into am doxi me prodrugs or
N-hydr oxyguani di ne Be&HJtds ofiHe iRVehiists t0 enable the
passi ng of the blood-brain barrier. PCI7EP2009/05 1 1
32 4 The task is solved by the use according to the
Accdra%gntto' 2 RN Eh, LG bR & ESD X 1i € BldBstdrs @%Pd the A+
subcl ai s 1 ndi cat'e” advant ageous’ar rangenents’ of the
hydrorygudriidine carfiesdiciguid esteod (I hef itne évitavdng Accoulds rage tpooposed to
b th% i nvention, am doxinme carboxylic acid esters (1)
€ UIRY the N hydroxyguani di ne carboxylic acid esters
(I'1) of the follow ng fornulas are proposed to be
used: 10 U (ID O0OR O ORR, NOONOOI Il NH
NH, whereyn n = 0 - 12, and R represents hydrogen, an
al kyl or aryl radical, or the salts thereof as a

substitute fo eoRr more am di ne,fupctions,
N- hydr oxyami d%w YF\}T(
N O o ©
!
/LNH ~ /l

N
: H

NH,

wherein n = 0 — 12, and R, represents hydrogen, an alkyl or aryl radical, or the salts
thereof as a substitute for one or more amidine functions, A-hydroxyamidine
(amidoxime) functions, guanidine functions or A-hydroxyguanidine functions of a
medicinal substance in drugs for improving the solubility, bioavailability and enabling

the medicinal substance to pass the blood-brain barrier.

If n is selected to be greater than 12, an improvement of the solubility, bioavailability

and capacity of the medicinal drug to pass the blood-brain barrier is no longer given.

M-hydroxyamidines (amidoximes) and A-hydroxyguanidines are successful prodrug

principles for increasing the oral bioavailability of amidines (DE 10 2006 034 256.9).

The esterification of the amidoximes or A-hydroxyguanidines with dicarboxylic acids
and esters of the dicarboxylic acids which is proposed according to the invention,
considerably improves the solubility, in particular the solubility in aqueous media, and

the bioavailability as compared to known prodrugs.
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15 (am doxi ne) functions, guanidine functions or
N- hydr oxyguani di ne functions of a nedicinal substance
in drugs for inproving the solubility, bioavailability
and enabling the nedicinal substance to pass t
bl ood-brain barrier. If nis selected to ge gregﬁgﬁﬂQomW05”32
than 12, an inprovenent of t he sol ubility,
bi oavailability 20 and capacity of the nedicinal drug

The tastepﬁ'ﬂcetiolm of hhe adBoximesbar #ihyd r¢>s/grn|enlddrm§ewitgid'r®1boxylic

acia A bBUERH SFesn il I phstited gRh LR E°

depr@tcﬁﬂat@dj Qawaﬁdn@tlbh} taprederapiadpaiege(éisallds eOBPakBto benzamidine,
256.9). 25 The ester]| fIq(J:laLI on of the am doxi nes

or
an 'Wﬁ@&ﬁdo%@\{?dﬁbditﬁe?é‘dv\ﬂ' chki‘r%%{%ﬂuusd‘"%@?dé thugipduced.
esters of the dicarboxylic acids which is proposed
according to the invention, considerably inproves the
The partitiari advantagepef theceampotnts aesiondingitoytherinwenitasuis that they are

oesfFE g 08 RN L U S RTRIE D e oronic
aniooftrarispoetat d@kwmdcb;hﬁd:?'ghggmy@mtm rmeprowed Iabgzré)tlon from the
gestiREERe R gt Ll elorE TeriBraRs BioavALes Yo oyER RLByC anion

trans’bblrtjsré léaﬁtcbﬂﬁeqdeﬁﬂryeﬁ@@h%l@d Ft@H:fbsBEtM@leﬁid BFais ®apagre dhis would
benzam di ne, an increased bi oavail abili tc)ésand

be asdcﬂCL%\fq Progress MoiedhsrarypiathesAtrifgs slepRive dickgesssince the 2
phas@adftﬂh%%%as@dééﬁn@hﬁgealﬁ bk hReatodeedbdgeipccording to the

invention 1s that they are present in"the blood in a
deprotonated formand so act as a substrate for the

Furtrgélrrgﬁ?%,g l?@%&?lflcﬁagﬁg%é%%ﬁ?lgl%}q% bl@g{j ?QHSba?ﬁQf' P(J) Beebassed The

rove
compmastd wnlhlbestemit it ltlae:blcmddmtmeleprfamaaheddloemmdthat it could

consBFRHLBRELS, oS OB PO (ISR S rar

barriBarrier. This would be a decisive progress in the
therapy of the African sl eeping sickness, since the
2nd phase of the disease can thus al so be treated

In]ec%lsl%cdds\éﬁé Yorr&!bEd ‘é‘fsBch%snb‘i@H%lﬁétt%rﬂhfe' |ﬁﬁfbHQanESOftc% rboxylic
enab bl ood-brain barrier to be passed

acidss sipeuiiestvdsl in the qasesdmmidinesh&henaser salubility is restored. This

appllggri’ﬁ P{@.ﬁ%ﬂfofr(% 58 L NAkrd & Fsolwdjmﬂ&qna Itute a

subs e ofgani ¢ ant Sporter (OAT) at
the bl ood-brain barrier.

According to the use according to the invention, the substituting of at least one or
more amidine functions, A-hydroxyamidine (amidoxime) functions, guanidine
functions or A-hydroxyguanidine functions by the amidoxime dicarboxylic acid ester
and AN-hydroxyguanidine dicarboxylic acid ester achieves for the solubility of the
medicinal substance concerned to be increased. As a result, it can be firstly resorbed
effectively after oral administration, and subsequently be reconverted again into the
actual active form, the amidine, respectively, guanidine, by the body's own esterases
and A-reductases (prodrug principle). The excellent resorbability of the modified
amidoxime function or A-hydroxyguanidine function in the gastrointestinal tract is
obviously due to the increased solubility of the active agent molecules. Furthermore,
the novel prodrug principles are capable of enabling the blood-brain barrier to be

overcome.
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I nj ectabl e dosage forns are al so possible thanks to

the introducing of carboxylic 20 acids, since, just

as in the case of am dines, the water solubility is

restored. This applies in particular for the c

where R is hydrogen. According to the use acco?gﬁ#g&00905”32
to the invention, the substit@ting of at |east one or

nore am di ne functions, N hydroxyam di ne (am doxi ne)

functi ons, guanidine 25 functions or

e 1 S OGPRDEHOE SBUBFLE EORlY o st D B octve omicine

funcelbBgr kb6 adtitithee@intit oxdetd) evastidn, duaeidiod lmdtiong of A
the nmedicinal subst%ece conc(gr ned to be. i ncreased.

As
hydrgxyquanlidin€ifungtionsyd fherRiopgseEESrbethe aftscegans gpnsequently may

cont8fnt &g OahiuAdm ! f&*r%%ébk.% fLﬁ‘\'&ﬁoﬁé”?@%qlﬂWBtdsymbcﬁe case of pentoxime
retonvérted again into the actual active form the

este@mrdwﬁydrew@otdIn@rfbynctgnnénWdﬁhn@t lepgt em@ obHeRpesgrenAs being then
modﬁﬁetdel %8%;?9;1 %esgnpgg%ﬂngé eﬁl itBFegdéii@céRfeaérﬁ@ﬁé fa m";Y HOBsed just

exce Ient resor
the dammet prowided mahydwensy@naraaﬂweeag‘enn@as @neiar mhee amidine functions,
obvi |ou

ey RRepaRuBlrSergprins) Tuncions RhenAind A drd: rcfiragromyguanidine

functiohd. NEFdTBF R dosb §ie@ Faray elayPb@drlis@idrdentispliesr 86ied pagRiPhBon,
of enabling the blood-brain barrier to be overco

packpgsd EPP@U@?L@BJ 3s 3 tabletgdiagepsPeliftiqrenishocanstia. 8 this case, the
actlv%‘%de\h% oﬁ‘%ﬂbe%@eﬁ@%%&e %r b RBOHI YR s F tHErt%é‘@ﬁ WhEch liquid

di ne functions, hydr oxyam di ne (am doxi ne)
prepﬁtﬁttmsmfg usgdaisi l@ﬁﬂlépoff@‘i@@t inch sUisabl R oy Xk §aj vieimi $HoReas water,

mong\%ﬂgﬁﬂ 91'38h+l§, rrngé rgircggagfegﬁ%ﬁ(ﬂé,ngolybﬁeﬁfgfc\ﬁﬁol@gﬁpPartlcular glycerine

uent
and/arrpckmarreehdlupcrtygkynsls( 9] garttomarasolyethtylwecgseolgfand/or miglyol,

oive ST 4 oSN B AE DS SBping pemisod
or sdlid Mé@af&ﬂﬁ@f tigke s suidliedeahaneialdVhrd ugerissdh @@bém@mte veegum,
a may be used just the sape, provi

guar| TEagiangHe’ SeuIge a@révﬁt'wgs'rbﬁértwlqﬁfﬁ@twﬂqejwkée and/or
carb&wﬁéﬂh‘;néel|u|&&éﬂ>s@rway@mﬁgmﬁer(sadﬁ »d@wa@ahalyaﬁamns

uani di ne functions or droxyguani di ne 1
vmylpwrr@hdm a@@at@sapedoaﬁagmlywwﬁmy spkd anldlqmiwd polyethylene
I 0 e
glyccgdp%alﬁgtf:i 1S, ?ég?%k{o oI ut %I?ﬁaéseéehd/op@ﬁl 588, Fi:tbnaads and/or fatty acid
estemsi crocapsule. In this case, the active agent or
active agent m xture for enbodinents of the type in
which liquid preparations are used, is incorporated

MoreioRed ifWoliaWrepa@atiohexiie &akresls IoWn per vat flch as colloidal silicic
acid, talc, lactose, starch powder, sugar, gelatine, metal oxides and/or metal salts
may be contained. Stabilizers, emulsifiers, deflocculants and preservatives are

suitable as further additives.

The medicinal substances modified according to the use according to the invention
exhibit an excellent resorbability and thus bioavailability in oral administration,
whereby the pharmacological effect of the amidine or guanidine is distinctly
increased. As a result, an optimum dosage form for the oral application of amidines

may be provided.
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nonoval ent al cohols, in particular ethanols,
pol yval ent al cohols, in particular glycerine 15 and/or
propanedi ol , polyglycols, in particul ar pol yethyl ene
gl ycols and/or mglyol, glycerol formal, dinet
i sosorbite, natural or synthetic oils. For pro&%%hﬁ62009mﬁll32
sem solid or solid preparatﬂbns, t he usual base
materials are used such as bentonite, veegum guar
The fisepaccaaditgdio thel ihvémisen dainis\ariiadsr, imponpanas iowhat the functional

cell ul ose nd/or car hyl cel . .
groulg pABE At AEFUARE TP ool B Qlenfs bf YaFss infFortant active
agenvd forl dwréfmtlfd@dj@af apblgiam@hesmqu/taj tisey el y aomstitatrisof the

solid and/or UId et hyl ene glycols, par ﬂEJnS, _
followiggr SHDSEAKAA! %S ERER SR spr@fé@g ishibrs (thrombin

inhibRBFY SlicH &4 el tFlan Qﬁltn%ftérs dPfRENEXa, Fd%t§r°VIId respectively of all of
preparations, the éxtenders known perse, suc

as
the protdaseeiaf the Fpaguation castade; matgptasadobibiiors; apggoagulants,
U t - -

throrﬁ’ﬁ’WSEs aSrHQ@rmogﬁlcgi P@% mg%ggilalt‘iﬂgeéj‘gfmg%hgrf%ﬁ@é compounds
(suctde$ Ipentam;dmes dimihgzeescisvaeiarekliamg NsovethgbDeasmpartate receptor

further d?li tives. The nedicipal, subst ances nndiJi ed hibit
antagqhisys Gy T RS Ch LRI Tna g nOBRETGAICgg mhibitors).

exhi bit an excellent resorbability and thus

bi oavai l ability in oral adm nistration, t he
ACtivp REIEREC EPTIg 1IN aBraftactive MM eAfinghine oarguemiﬁ aynetion may be

used d/h?ér'é?fétfby mHIB‘Wn?%?SQd c8‘§ @ati6s, ul*otr th@'br@@ﬁ%l@%g‘a‘#l‘astﬂgﬁapy of

formfor the ora app |ca i on O am di nes
vnscepalcancu@aa negry EEhoTDiags,tryp@mosomidie (&&@aa&eﬁmnﬁ §ickpess),

pneu oni; %Eéﬁ?&ltd' WPH@UI‘HBC}% téa‘?ﬁlna(zlj?C'ngm Hl%?cld tﬂehé’rér\{{theqf malign

gfoups am di fe an I'ne a
tumoegridvod peedssrefediattioaysell m;mota:nbnaand Ver cargbkatisg el infections

different fi ap lication. Inter alia, they are
such 5’5&'8 %?Wzlauaé}?[shg?”gﬁg' SoI | owi ng substance cl asses,
respect ively active agents: protease inhibitors

onbin 5 inhibjtors such as &%Iagatran q bitors
The Iistngacere Rse MREDCRXEmPEnY e PG baiFalbf enqarapasses

any a‘%ﬁ%%@%ﬁ% Q/@hlEi’i‘%aQé’%Ql{’ééﬁt'&@ SARGRIRIncBRhdrif@Fdine function
i nhibi'tors), anti coagul ants, thronbol ytics,

that hag beemEransieyraccinto BRANMPTe Aredriagcaprding to the invention. The

methé@"%ck&ta‘?ﬁ % fﬁé ﬂg/eﬁﬂﬁgqy%q% ?\éﬁlff%ﬁ eiaﬁ)DiP%T’f‘Wl&jé Phge of

aze I soneta aspartate

substaaceptasses amcﬂ agbcatidrs andisi capiabia of distifictly iradrezsiny ties
bioav(aﬁggiﬂtyagf m%'ng'mec%gllﬁ%?%&tg%ge% 'the 'atéb 'f‘c?r)m of which contains an

amidine or a guanidine.

As examples for compounds modified according to the method according to the
invention, O-succinyl benzamidoxime, pentamidine succinic acid ester and diminazene

succinic acid ester can be mentioned.

The preparation according to the invention is explained in more detail by means of

exemplary embodiments:

The preparation according to the invention is explained in more detail in the chapter

Material and Methods by means of exemplary embodiments.
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10 Active agents containing an effective am di ne

function or guanidine function may be wused inter alia

for inhibiting blood coagul ati on, for the prophyl axis

and therapy of visceral and cutaneous |ei shmaniasi
trypanosom asis (African sleeging si ckness), beﬁ7§?2009K51132
pneunoni a caused by pneunocystis carinii (PCP), for

inhibiting the growh of malign 15 tunors, bl ood

pressure reduction, neuroprotection, and for conbating

viral infections Suc*ﬂflaﬁgri.lnﬂdjﬁl@fﬁoa%nd H V

i nfections. The Iistings—a%ove—are—ﬂETely exenpl ary,

and the invention basically enconpasses any active
1) agerémplampicatbddavental: | east one ami di ne function or

2) gugnélciyl beRgdmaxingd that has been transferred into
an I nproved prodrug according to the invention. The

nmet hod according to the invention is thus applicable
to a very wide range of substance classes and

indications and is capable of Histinctly increasing
the bioavailability ofg di ci nal substances, the
active form of which conthing arP" amidine or a
guani di ne. 25 As exanplﬁstor conmpounds nodi fi ed
according to the nethodjaccording to the invention,

O succi nyl benzanioa%"-,Mgentanidine succinic acid
ester and di m naze suc:(:| nic acid ester can be

menti oned. 30 The préparation according to the
invention is explained in nore detail by neans of
exenpl ary enbodi nents: The preparation according to
the invention is explained in nore detail in the

chapter Material and Methods by neans of exenpl ar .
1.0 &b DA FAKSXITEL Was sDeRsdyash D142 Ml TS 26sioNerAfiRisadding

1.64%@ oE%@é'ﬂPﬂ\i@Faiéioerﬂ%;/rf%”qtth%\r:mdﬁt@E VRASHEEENYdr four hours under reflux.

enzam doxi me O1-
The completeness of the reaction was checked by means of DC. After the end of the

reaction, the solvent was withdrawn completely and the raw product recrystallized

from toluene.
Yield: 82%
Melting point: 151°C

IR (KBr):
V = 3648, 3480, 3062, 2912, 1744, 1704, 1614, 1368 cm™.

'H-NMR (300 MHz, DMSO-dj):
8/ppm (TMS) = 2.55 (t, 2H, 3] = 6.9 Hz, CH,), 2.69 (t, 2H, *] = 6.9 Hz, CH,), 6.75 (s,
2H, NH,), 7.44 (m, 3H, Ar-H), 7.70 (m, 2H, Ar-H), 12.20 (s, 1H, COOH).

13C-NMR (75 MHz, DMSO-dj):
8/ppm (TMS) = 27.86 (CH,), 28.72 (CH,), 126.66 (Car 2.6), 128.26 (Cx 3.5), 130.36
(Car 1), 131.59 (Car 4), 156.56 (C-NH,), 170.19 (C=0), 173.50 (COOH).
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I ~NH2 10 1.0 g of benzam doxi me was di ssolved in 40
m of anhydrous acetone. After adding 1.64 g of
succinic acid anhydride, the m xture was stirred for

four hours under reflux. The conpl eteness of t
reacti on was checked by neans, of DC. After the Eﬁg/%l%2009/051132
the reaction, the sol vent wad Wi t hdr awn conpletely
and the raw product recrystallized 15 from tol uene.

MS (¢S8):d: 82% Melting point: 151C 20 IR (KBr): V = 3648,

0, + : + '+

m/z P 100 AR ) T o 20 S T G0E ST By TR 157
[BAG+ 9" HAB5)CHR2) [BA+6T] (13), 2H9 BIHs06+19 IHZ0)CH2) , 6. 75 (s,

2H, NHZ), 7.44 (m 3H, Ar-H), 7.70 (m 2H, Ar-H),

12.20 (s, 1H, COOH). 13C-NMR (75 MHz, DMBO-d6): S/ ppm
CiiHNVB), (23@2386 (CHZ), 28.72 (CHZ), 126.66 (CAr 2.6),

128.26 (CAr 3.5), 130,36 30 (CAr 1), 131.59 (CAr 4),
Ber.156. 56C(-MfY) | 170>-18% =0}, 1 1¥8%50 ( cooH)

Gef.PCT/ EPR0D940% 1 143210, M5 (ES| 350 (% = 495
[ 2MtNa+HH] (100), 259 [ MeNa+HH] (20), 237 [ MrH+] (43),

137 [BAO+H+] (35), 121 [BA+H+] (13), 119 [ AHEOA+HH]

or {0 PSHIDEERS i ueS ST il

reducésortptbieararhidime,tthe Gastcioyinheawbimddximeastsebattied be model
subs en 10 reduction to benzam.di ne, . the .
comR IR The pEh, AHAHG PREchEeDaRE BT Sfininligred in each case to

three rats. The metabolization of the ester into benzamidine in this case takes place

in vivo as follows:

OY\/U\OH
,OH NH

g I
NH, _f O NH, NH,
hydrolysis N-reduction

O-succinyl benzamidoxime benzamidoxime benzamidine

The metabolism of the diminazene succinic acid ester and pentamidine succinic acid

ester is shown in the attached Figures 2 - 3.
METHODS RELATED TO THE EXECUTION OF THE STUDY WITH RATS

The animal study was permitted by the Schleswig-Holstein Ministry of Agriculture,

Environment and Rural Spaces on July 4, 2007.

The anaesthesia was carried out using xylazine and ketamine. Both were administered
by intramuscular injection. The silicone catheters were implanted in the vena jugularis
and the arteria carotis. They have locally antithrombotic and anti-inflammatory
properties, but are not systemically active. During the surgery, the eyes were
protected with a cornea-protective ointment (Oculotect®), and 3 — 4 ml of Ringer
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conpounds for the new prodrug principles and orally

adnm nistered in each case to three rats. The

met abol i zati on of the ester into benzam dine in this

case takes place in vivo as follows: 15 0 OOH

[1~, NHz NH, , NH/ hyd,olysiv NN-rem/ asucc|Pn9)jll/ﬁi';&009/051132
benzam doxi me benzam doxi me b1 hzam di ne 20 The

nmet abol i sm of the di m nazene succinic acid ester and
lactagfe oM QN Was speHetisHbeidrpeoesy dor inproMingntherpqskeperative energy

o RRORHEE e TR IR T Eng g or v
weighd} apélramt'tbtcéctaﬂy (AmexBiHh8shE%, HInsa/EgrofNasysweighty and
pos 3B 5t A B o Al RS 1 AL e e

surgah)d thetaiinas. g(BONlhtri/\ﬁrue®admelmlesgyepmte (opy ibetin aiy slbsses, cod-
Lectlon The sil ?one cath e%rs were jnplanted in
“VertfH MEMHSFHURAN J¥Reral BEEmEUEny! QW%PF%{“B%W is. They
have locally antithronbotic and anti-infl arrmatory
properties, but are not system cally active. %
Afte{ e gq;rtg\gasycomhl@t@yggevmr@alspwgqee%q%gnmﬁgngpg pento arbital (i.v.).
cornea-protective ointnment (Cculotect), and 3 - 4
of R nger PCT/EP2009/05 1 1 3 2 10 lactate solution
KEERINSG epplile®AIGbcut aneously for inproving the
postoperative energy supply. The aninmals were treated
anti phl ogi stically (Finadyne(r), 1 ng/kg of body
Malevaiigrht yatarithvany abiavkra@ Wgighfmni00id bénvéd)asltiﬁ%teil()ammals The

. / kg of bod and ost oper ati vel atten
aniniiaeEe ke RaMATERY b PRty econe disyhsy iaof (PRgenirated food.
WatSUsE Yy fddtewas avBlisbl8 g Mtdh. plus(r), an energy
paste (soy bean oil, nolasses, cod-

APPLICATION OF THE SUBSTANCES

For being able to determine the accurate dosage of the substances, the animals were
weighed the evening before the substance application. The substances (prodrugs) to
be administered orally were applied via a stomach tube. For this purpose, O-succinyl
benzamidoxime was solved in 100 mM phosphate buffer, pH 8.5. The intravenously
administered benzamidine was solved in 0.9% NaCl solution, so as to prevent
haemolysis. After the injection, rerinsing with at least 0.5 ml of 0.9% NaCl solution

was carried out. The substance application in each case took place in the morning.

The prodrugs were administered to three rats. Benzamidine was applied intravenously
to two rats. The orally administered doses of O-succinyl benzamidoxime were 50
mg/kg of body weight. Benzamidine was applied in a concentration of 10 mg/kg of

body weight.
BLOOD SAMPLING

Six blood samples can be taken from one rat. The test period for one condition is one

day. The blood samples were obtained over a period of eight hours after oral
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liver oil, nmeat extract, mneral premxture, vitamn
prem xture). After the test was conpl eted, the ani mal s
wer e eut hani zed using pentobarbital (i.v.). 10
KEEPI NG OF THE RATS Male Wstar rats haV| ng an
wei ght of 200 g served as th test animals. The PERIERB09/051132
ani mal s were kept individuall } in cages. Every second
day they got concentrated food. Water and dry food
appligatonyedspabliecla i houns afteristrapenqussamrtiqatien TAfter the oral
admipiERCRR %150&??\? oR I§c tge§@r€§qr%t1% 3464 @80 minutes,
dosaedf Eh tanc ani‘'mal’s” iere’ "wei g
aftett herawanumgpbhxfamm dfber Sub@stm)c@ eﬂﬁ)parnctaw cnmnutEI$e Pnor to the

oo WBVEIET BB bk enPel By 1M RS ELRL Moor
appe@ré@@h@bloo‘@&ﬂﬁﬁﬂﬂa@@*l(gﬁo Waswadlcuaikbd Gutll@@ nfédns of Multivetten
ate buf f er, The i nt ravenousl

(Mulguﬁﬁtﬂn sﬁépeéab@mmwwem@ oY bePing toe s3thasey clear, about 0.3
ml ofsgerfx't% ofS e@a‘?mt PNBYEWere E@Sé@s?{uéﬁtlz mﬁa&f Tthféeobta:aed full

ecti1 on, Insing with at le
bloodwaﬁtcremtnfwmi @®00i Bl bmin, 418 . Afites tthecentjfppatien,i aput 150 pl

o B S RUEASR Bl BEE, b TRLEMeo S ren

-80o@as appli ed | ntravenousl y to two rats. The orally
adm ni st ered doses of O succinyl benzam doxi me were 50
ng/ kg of body wei ght. Benzam di ne was applied in a

REPF@@@E@SW@DFOIHEDBL@@UTQAMQL% body wei ght. 30 BLOOD
SAMPLI NG Si x bl ood sanpl es can be taken fromone rat.

The test perl od for one condition is one day. The

Aft PélB ¢ LhilGteRkPURh FHEN ad 600 ul. Th
¢ our S a t‘?rggr"\ﬁ P@T&E@%gﬁg/@% ql eg I 11 q(ab%pl zljcat |aon H ©
plasmespemlesxadeye sulxsdqmuenﬁya:épmcesmd by eresns dmolid qiEiseextraction.
the adm nj,s i on j 1 i .
eyttt dsoBor gt 148h 1735 o' e S kg with 1000 u
of A@ué Biddsn} tiey eanapR &pnicatiahi(600 afiY was Tarridd o2f) ThOsorBent was
and 360 m nutes. Prior to the
washed after the sample application W|th 600 ul of Agua bidest. The elution of the
substances was carried out by means of Agua bidest., pH 3/methanol (6/4, V/V).
Thereupon, the eluate is concentrated to dryness and absorbed with 100 ul of Agua

bidest./methanol (9/1, V/V) and transferred to the HPLC.

HPLC ANALYSIS FOR SEPARATING BENZAMIDOXIME AND BENZAMIDINE
For separating the substances to be analyzed, the following HPLC method was used:

HPLC pump: Waters 600
Detector: Waters 2417 Tunable Absorbance Detector
Autosampler: Waters 717 plus Autosampler
Integrator: EZChrom™ Elite Client/Server Version 2.8.3 Build 2249
recording and evaluation software
stationary phase: Synergy Max-RP 80A; 250* 4.6 mm with precolumn
C 18 4.0* 3.0 mm (Phenomenex, Aschaffenburg)
Column temperature: 24°C constant, by means of column heater
Mobile phase: 10 mM of octyl sulfonate in Agua bidest., pH 2.5

(with conc. HsPO,4)/acetonitrile (82.5/17.5, V/V)
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bl ood wi thdrawal, the catheter was enptied by a short
aspiration until blood 5 appeared. The bl ood
wi t hdrawal (300 pl) was carried out by neans of
Mul tivetten (Miltivetten(r) 600, Sahrstedt,
Nunbrecht). For keeping the catheter clear, abo1139%5})32009/051132
m of a m xture of heparin arld NaCl were subsequently
i njected. The obtained full blood was centrifuged
Run(tm®®0 g, 10 min, 4@minptaser the centrifugation, about
Rl pl asma wagyt S ernatant, pipetted
Deteﬂcﬁgg. Eppendor f cu%g Cgérﬁg&f)?’o%%%ﬁa 10 -80C.
FlowRERROCESSI NG OF TH® RBL/@DD SAMPLES After slowy
. defrosting, 150 | % pl asma was diluted with Aqua
Injegie¥elumey 600 1. 19He 15 plasma sanples were
DeteTHRASQGSRRtyY I epr gs&yBefcdYnitBaNBcale: 2000 phase
extraction. After conditioning the colum with 1000 I
Retepfiofndimesiol and ebendanbdeximey -2 Q00D of Aqua
bi dest., the sanp jcati-on . ( was carried
out. The sorbent @%@glsq%ég%?fte@g?ﬂt}) sanpl e
application with 600 Al of Aqua O dest The el ution of

t he .substances was rri.ed out, b ans .of-. Agua .
The Lot iHas T FPHS T REA SRt bl e ypte SRR 0 N 2nd degassed in
an uRtaihe bsthcdRasiiraitesl to dryness and absorbed with

100 pl of Aqua bidest./nethanol (9/1, V/V) and

transferred to the HPLC. HPLC ANALYSI S FOR SEPARATI NG
HPLERNARYS ROXBEA DY BRUAAYE [ KB CE‘?NYF BENZAMIBDXIPE

substances to be anal yzed, the fol [ow ng HPLC nef hod
BENZHANIRQXIME AND BENCAMUMNE Wat ers 600 Detector: Waters

For SATTHO SRR S GELE e HBRNELC NGE s uso

HPLCbuemt:/ Server VerWatersd®. 3 Buil d 2249 recordi ng and

eval uati on software, 30 tionar hase: [
Detef{gf: Rp g0A; 250* W.aéermﬁs‘{ﬁtt“rbﬁ%é%&%ﬁ a”&‘*&f%%%&é‘ 3.0
AutogambRirenonenex, AgmbastAITOpILg)Autédmipiar t enper at ur e:

24C constant, by neans of, col unm heater Mbbil e phase;
Integratony of octyl suf4GHAME iENTAGISNHISER&Y Verpan2.4.3 Build 2249

(with conc. H3PORJBEfHGRINHIdVaudihth Séflfare V' V)
PCT/ EP2009/05 1 1 3 2

stationary phase: Synergy Max-RP 80A; 250* 4.6 mm with precolumn
C 18 4.0* 3.0 mm (Phenomenex, Aschaffenburg)
Mobile phase: 100 mM phosphate buffer in Agua bidest.,
pH 7.0 (with 30% KOH)/acetonitrile (92.8, V/V)
Run time: 25 minutes
Detection: 229 nm
Flow rate: 1.0 ml/min
Injection volume: 10 pl
Detector sensitivity: absorbance units fullscale: 2,000
Retention times: benzamidine: 5.3 + 0.3 min

O-succinyl benzamidoxime: 11.7 + 0.3 min

benzamidoxime: 15.2 + 0.3 min

The eluant was filtered using a Sartorius membrane filter (0.45 um) and degassed in

an ultrasonic bath for 15 minutes.
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12 Run tinme: 30 mnutes Detection: UV detector, 229
nm Flowrate: 1.0 mM/mn Injection volune: 10l 5
Det ector sensitivity: absorbance units fullscale:
2,000 Retention tinmes: benzam doxinme: 23.5 O. '

benzam dine: 26.5 0.5 mn The eluant was fil te?&?/ﬁP2009/051132
using a Satorius nenbrane filter (0.45 n) and degassed
in 10 an ultrasonic bath for 15 m nutes. HPLC

ANALYSI S FOR ANALYZI NG THE O SUCCI NYL BENZAM DOXI ME,

[ : e
The JF Rt iy £ R R aRRE P ST Al iaaiCor the O-succiny
benzeasidugiett codl8 HeRli€tepuimzd Wamethe @idirBet datbTabWaj:er s
2417 Tunabl e Absorbance Detector Autosanpler: Waters
717 plus Autosanpler Integrator: EZChrorTMElite
Client/Server Version 2.8.3 Build 2249 recordi ng and
eval uation_software 20 stationary phase: Synerg
Vax T Relegh pBioawgjlability qfiihgihanzamidine @hter 0@'1@%'1@“@%1 of
mm ( Phenonenex, ASC*@EL&‘?WftQanaW@d>h;%ephase 100 mM
phosphate buffer in Aqua bidest., pH 7.0 (with 30%
KO—D/acetonltrlle (92 8, V/\/) Run tine: 25 minutes 25

Detecttom—229™n \ 16 njgc
volunme: 10 | |Det 'gﬁﬁiﬁ)aﬁélﬁtgltl Vi tyn{gaa%:/ér%%nce uénﬁl'aﬁHardodevnatnon
f-utseale—2-1000 .Mb.t:on tHres—beRzam-ei-re—5-—3 [%]

Rath 3 nin 30 O-succ:| n;él9 enzani doxi ne: 7 0 J. m n

Rat 10 d 311% ' 10.2

Rat 21 38.7

As can be seen from the Table above, benzamidine has a bioavailability of 32% after
oral administration of the O-succinyl benzamidoxime. This demonstrates that the
prodrug was completely resorbed after oral administration and reduced to the active
form.

The test results are represented in the attached drawings, which show in

Fig. 1 the plasma level curves of benzamidine after oral application of O-

succinyl benzamidoxime,

Fig. 2 the metabolism of he diminazene succinyl acid ester, and

Fig. 3 the metabolism of the pentamidine succinyl acid ester.

Particular embodiments of the invention are:

1. Use of an amidoxime carboxylic acid ester of the formula (I) or an N-

hydroxyguanidine carboxylic acid ester of the formula (II)
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benzam doxine: 15.2 0.3 mn The eluant was filtered

using a Sartorius nenbrane filter (0.45 m and

degassed in an ultrasonic bath for 15 m nutes.

PCT/ EP2009/05 1 1 3 2 13 The oral bioavail abili

the benzam di ne after oral ﬂF[I ni stration of thg@f/lg’ft2009/051132
O succi nyl benzam doxi ne coul'd be determ ned fromthe

obtai ned data (Tab. 1): 5 Table 1. Bioavailability of

t he benzami di ne after oral adm ni strati on of

O succi gyl doxi me bi @§val | & n val ue
st dhdar d |on % Rat 19.9 t 36.1 31.6

10.2 Rat 021 .7 10 As can be seenOfrorffthe Tabl e
above, BEnzani di ne has a bi oavai ﬁgl lity of 32% after
oral adp¥nistration of the O st benzam doxi ne.
This dénmof¥krates that the progfug s conpletely

resorbed after oral adm nistration and reduced to the
active form 15 The test results are represented in

the attached draw ngs, which showin Fig. 1 the plasm
| ewkéretnunves), of, bb,rma:rmdiimeelaémdrfrmadheempupccahisieting;fof

STy e SR R T

med ekt foPlonk s A6 amiidihe eusdctfsHsn Y- h?@rloﬂy@’ﬁtcﬁlﬁe (arZﬁ:loxme)
Parti cul ar enbodi nents of the invention are: 1.

anf URRTI IS FHENEHPB SUHFL QNsa@i A hysirery dranidige f‘é‘?qﬁﬂné f(ﬂa) edicinal
Org @tddce in drugs for improving the solubility, bioavailability and/or capacity

of the medicinal substance to pass the blood-brain barrier.

2. Use according to embodiment 1,

characterized in that the medicinal substance is selected from the group of
protease inhibitors, DNA-intercalating and RNA-intercalating compounds,

inhibitors of viral enzymes and N-methyl-D-aspartate receptor antagonists.

Use according to embodiment 2,
characterized in that the protease inhibitor is a thrombin inhibitor, an
inhibitor of factor Xa, Factor VII, or of all of the proteases of the coagulation

cascade or a matriptase inhibitor.

4. Use according to embodiment 2,

characterized in that the protease inhibitor is an urokinase inhibitor.

Use according to embodiment 2,
characterized in that the DNA-intercalating or RNA-intercalating compound

is pentamidine, diminazene or isometamidium.

Use according to embodiment 2,
characterized in that the inhibitor of viral enzymes is a neuraminidase

inhibitor.



hydr oxyguani di ne carboxylic acid ester of the fornula
(1) PCT/EP2009/05 1 1 32 14 p ORL (Il QORI (1)
~L,nlf R N ONOOA ANHNJI, NH 2 wherein n =
0, ..., 12, and R is selected fromthe group
consi sting of hydrogen, an alkyl radical and agcgggpomwosnaz
radical and the salts thereofy as a 5 substitute for

one or nore am di ne functions, N hydroxyam di ne

7¢ ddselasiarding foumut Po@of the anectiding mbedineenrtsor

N- 0 | d f t] ; Letnal . e
R Y Bt e heaEinR] s etEte 8 SR Ey
angtophylaxzaand yherapy bheisterdt| Gndadr sutbréau kidhonpasss,
the bl ood-hrain b r,r;jigr. 1g 2. Use accordin% to . db
entBBRAMSRMIASIS gy 2cPEAPS O TYPANASMIATE: QEdNEHFIQNia caused by
S \A6E/sti§ cBBhRCERANAIbAAG Fie G o malRgPt@asss, for inhibitin
iﬁﬁ?%itors, DNArihtercaIatf%g agd RNA—intgécalating ?
Cob}p@qnggggulapﬁm fartkleed @fesﬁur%”re@pﬂg)ﬁegorawroprotectlon, and for
N- - r; tars onl : e
ARl GG A PP Y oo e e
protease inhibitor is a thrombin inhibitor, an

i nhibitor of factor Xa, Factor VII, or of all of the

prot eases of the coagulation cascade or a matriptase
inhibitor. 20 4. Use according to enbodi nent 2,
characterized in that the protease inhibitor is an

uroki nase inhibitor. 5. Use according to enbodi nent

2, characterized in that the DNA-intercal ating or

RNA-i ntercal ati ng conpound 25 is pentam di ne,

di m nazene or isometam dium 6. Use according to

enbodi nent 2, characterized in that the inhibitor of

viral enzynmes is a neuram ni dase
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i nhibitor. 30 PCT/EP2009/051132 15 7. Use according
to any one of the precedi ng enbodi nents,
characterized in that the medicinal substance is
designed for the prophylaxis and therapy of vi
and/ or cut aneous Ieishnaniasig, trypanosom'asiée?‘?ﬁlgoogﬂmn2
2nd phase of trypanosom asi s, ”or pneunoni a caused by 5
pneunocystis carinii, for inhibiting the growh of
malign tunors, for inhibiting blood coagulation, for
bl ood pressure reduction, for neuroprotection, and for
conbating viral infections including influenza and HV
infections. PCT/EP2009/05 1 1 3 2 16 Cains 5 1. Use
of an am doxi me carboxylic CJd ester of the fornula
(1) or an N hydroxyguanid rboxylic acid ester of
the formula (11) (1) O CRS (1) O‘ ORi /OO NOO
NH2 I N NH2 10 wherein = and IS
Isdisecf édd iAXime CQFW“%@ﬁ@l %Pctﬁhgf Eﬁe fqm%@@rpr FhN-
I alts

?Eer ggp’é‘r%gg?éac%%@& %%(gsﬁi;gifgﬁé fgﬂﬁ%argl)zm di ne
functions, N hydroxyam di ne (am doxinme) functions,
guani di ne functions or N—hydroxyguanidine functions of
a nmedi ci nal 15 substance in drugs fo gylng t he
solﬁblltk%ifsé?éﬁhlIabllltympnd/o C§1 of the

ci nal |su ance to pass the bl ogd- b ain barrier,
charactepi®zed @n that the nedicingt substance is
selectE§£Tr0n1the group of /ﬂ\

~

NH, N™ NH,

wherein n = 0, ..., 12, and R, is selected from the group consisting of
hydrogen, an alkyl radical and an aryl radical and the salts thereof, as a
substitute for one or more amidine functions, A-hydroxyamidine (amidoxime)
functions, guanidine functions or A-hydroxyguanidine functions of a medicinal
substance in drugs for improving the solubility, bioavailability and/or capacity
of the medicinal substance to pass the blood-brain barrier,
characterized in that
the medicinal substance is selected from the group of

protease inhibitors, wherein the protease inhibitor is a thrombin
inhibitor, an inhibitor of factor Xa, factor VII, or of all of the proteases of the
coagulation cascade or a matriptase inhibitor,

DNA-intercalating and RNA-intercalating compounds, inhibitors of viral

enzymes and N-methyl-D-aspartate receptor antagonists.

2. Use according to claim 1,

characterized in that
the DNA-intercalating or RNA-intercalating compound is pentamidine,

diminazene or isometamidium.

3. Use according to claim 1,
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protease inhibitors, wherein the protease inhibitor is

a thronmbin 20 inhibitor, an inhibitor of factor Xa,

factor VII, or of all of the proteases of the

coagul ati on cascade or a matriptase inhibitor,

DNA-i ntercal ati ng and RNA-| ntlzr cal ating con‘poun][c)il(:fjT/EP2OO9/OSl1?’2

inhibitors of viral enzymes- and N-nethyl-D-aspartate

receptor antagonists. 25 2. Use according to claim1l,

c helt aa &eir iz im thigdttheHehibNar |oﬁwe“abama¢m¢ﬁglsa neuraminidase

Rl\}ﬁhwgogr cal ati ng conpound is pentam di ne, di m nazene
I'soret ami di um 30 3. Use accor di ng to claiml,

PCT/ EP2009/05 1 1 32 17 characterized in that the

ﬂl bitor .of viral enz ram ni dase

sopearall ol o BY IS gl UERE o o

pr@l@@ldﬂ dterided s, th%tQhéfrﬁ@dleTnlaZ egbdtanédmt cdriﬂ@ured for the
medi ci nal substance is confi ured for the lenshn? | axi s

anreroushéhaémarb# thArgeY AN SAAEH GNLQ cHfeBeaUs lasls,

| eﬂrg TRIbATASS, thterZ"p"i‘)'Fx%é"&‘ %Np%no&;}ﬁlagﬁd oPagBmehia caused by

t rypanosom asi's, pneunoni a caused 9/ pneunocysti s

cawrheunnqcyfstjs canhil,bfqrnn@!bttrr@ tjreowqwtbfo rmaluq;htltrnﬂﬁv gor inhibiting
Hob P n, B o8 9L AL Mt AAGBEREEN and o

VI crcah batirfeeeitralanfectioak k| adinigrififl ummaamallvnmfectlons

i nfections.

-P‘_.



