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- 1 NOVEL TRI AZI NE COVWPOUNDS FOR THE TREATMENT OF
CANCER DESCRI PTION: The present invention relates to
novel triazene conmpounds, to a 5 process for their
preparation, to pharmatelutical conpositions
conprising them and to the use thereof in the

t r eRGVERNERIAE INEC 2OERSES FORSRE ik MRN8y chRGedioVel
tridzene conpounds are —distingui shed, as conpared

with the known triazene conpounds, by an inproved
DEgdrepapeuti ¢ breadth, that is to say by fewer 10

I8 GhT Blla et 0.7, 2L 0t 4004 %m% %Hf&%da i"Sat ed

riazenes were thorou nvest i
Pr?ﬁ%SF hEPT1973S BPRAPaEHEPR- t@yﬂ&ffﬂéf%l%& |°9‘Pft°5?1‘%1‘rﬂﬂlst he
compesbind AQerpOsEd kbl tHeyuod chesalti ng thd Xreatreer ¢ seases.

caxl&\é'eé{f‘sfeas&e‘iﬁ‘%ﬁaﬁ’é bhe A%QQP'tQ? \Ayﬁe%eco?nb?&dgf I&Cts and

tOXICIt of -t esectos tics, ngtot e
dl%tilrz%“ﬁ‘ﬁﬂrg aggimpared Hajh ﬁé\?ern%@c%zwdém%g%ﬂ f or
by conbairongd themmpensic Rrmdexcepht O 6 sdacaf bezdarn

su:(eDg}gc'ts mltﬁha |h§gl@ aBEPQJuH&Jr gt:tlon
nmononet hyl -triazeno-im dazol e- car boxani de (M1 C) and

is used 20 mainly for conbating nel anomas (Montgonery
INTRADYCIYPB) Cancer Treat Rep 60, 205-211). Because of

Trltaagne%eal&l'et ltigd:ﬁo)ég@lf Qm&b@e@eg Lpfthé q?&o@&grlﬁem )
parti.cu ecau i ts_ side-effects ic
Cytosjéatlc @ vaa?‘?ﬁcﬁ an e&“?% oROSEH %%Vo?ﬁ&r%%éﬂ? a are

sea,
canFerkﬂésg¢Sﬁ§n &ﬂyet¢nalbeQﬁynﬁ|Q§th%acpa#xyerﬁnh¢b€wdeof _
effatyd ahkydo&[&ﬁgreaﬁ&hgé’é/%ybc%E:;l&yn&ﬁl%ﬁi &ﬁl@negvittohamdwe aim
e g 0] an Ql er
-y ARNELAR OB a0 LB RSL B 1) Sl ethe
tumpishr Pe GHCerE2an I~§4d3035§%%16v DR arvét e |16 v m?rtev

of (d9BBYhBOtPhaknmdnIieiHld@7carB33m368 ; (MBerr ynd.isVasdd | man
malﬁﬂyd pryclolmb&l% me@ggg‘@’s (Molatgcyfeqry -g]q%'iéggeg‘fcegs
Treat(:)??%p1924z05 Q?Spl te

Because of the sensitivity of dacarbazin to light and in
particular because of its side-effects, among which nausea,
vomiting and leuko- and thrombo-poenia are to be given special
mention, a large number of arylalkyltriazenes have been
synthesised with the aim of developing more potent and better
tolerated triazenes (Montgomery JA (1976} Cancer treatment
reports 60: 125-134; Spassova MK and Golovinsky EV (1985}
Pharmac Ther 27: 333-352; Derry E. V. Wilman and Phyllis M.
Goddard; J. Med. Chem. 1980. 23, 1052-1024). Despite these
efforts, dacarbazin and temozolomid (for the treatment of
glioblastomaé} have hitherto remained the only triazenes or

triazene prodrug in clinical use.
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efforts, dacarbazin and tenozolomd (for the treatnent
of glioblastomas) Have hitherto remained the only
triazenes or triazene prodrug in clinical use. - 2
THOVAS A. CONNORS, PHYLLIS M GODDARD, KANTI MERAI,

S W, Bi ochem cal
suouss [IFERG i FORD BT e Bl Bl or e
J. ROSS )& PRREICF | kyedWItLﬂéN'BB%?‘i’*l‘f&f‘i?rlal:"harré‘a‘ﬁﬁlro@ﬁent s for an
Vol. 25ardd 211406 Pacddmon. prdhern sthelestribadeire- carryi ng group

Structui‘??’l ngdl%lﬁé‘ﬁ:gl ol qula?z@l-‘tutngﬁ: Qg%gur‘iﬂx%n He® unst abl e
deconpose spont aneously the i m dazole radical

trlazen?ScaFéb’ingc%rd’uBylsdFFfJé‘ilg?ﬂOl@r?ﬁﬁlﬂ)gal’l Fp&PTR¢ifar by
are unsgIGEPSICarTyPag arorateaistpnpPourigsinideckt ability of

radlcaltigeré&akéa %ﬁaﬁ&eka&r @9&@@ vmnt pmtlc@mnw ng their
(%eveg (%RI ng novel and

{
groups f?irer?'érb% Qmat Com cfuél%at:t veSta %llla eties for tumour
trlazenemepamﬂsw wrxé%méz giangiRq Cheire 2aiEiviiby: BPetvari onshi ps

attempt DaMeshovpi ghadvedi deeeneesutinaiiRenad betikgOUr  acti on

correlate wth the physi C cal properties
trlazeni%%ochélfnglﬁ%ttlgc S d ¢ ze?faemm%f t¥c%tqﬁ%%un§% A further

relatiopgifipp AEVe yShRER thehal FARIOPPeT LAgERgRMS TRV ng
action did het endtr{reperth adeapie st ofkBehicdeperdengesn

of aromg»&kasplaqgm ‘?hoclg” ncarﬁg%myseﬁﬁnéurweﬁ lagfftlns{%p@yg ic index

ound the tested conpounds An approach
that alkgptijfePEginf the dﬁlfg%‘leé‘ﬁspr(ﬁ’f’e‘itdﬁéraafﬁl F4%§ of
dependiselogctddt ttnieazenss imasoseent destrl bedapentDE 1793 115

index WQQQ’OQ@ WZQJAZ ’Zk&lte%édtm;abmc{so‘juc“ on of st rongl y

pol ar functional groups it was possible to bring
about a considerable inmprovenent not only in the water
An appreayihubey prercohing by eneb12Bs ddr FoatreRes tbutt al so in the
selected Rk 8- 2%6 NI WEnOfe IR ELHUDS RNCES. 115Tla@d toepi cal
s oS B 13 TRTLL o0t abore el L BLEABSE
groups qct'edragé@smble to bring about a con31derable
improvement not only in the water sclubility of triazene
derivatives but also in the rapid excretion of the substances.
The typical side-effects mentioned above, in particular
suppression of the blood-forming system, could be reduced
considerabkly. However, the price of this was a considerable
metabolic load on the excretory organs the liver and kidneys.
Because of tolerability probliems on long-term administration,
the tolerable dose range was limiting, so that the highly
promising therapeutic potential of this class of compound could

not be put into practice. Because such triazenes possess

relatively high cytostatic activity, however, they would
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consi derably. However, the price of this was a
consi derable net a'bo3| ic |load on the excretory organs
the liver and ki dneys. 30 Because of tolerability

neverthBPl &Rl mambh@ngmt Sl BOHH mna;u:atﬂreﬁdedt fhiect ol erabl e

the men? osn%dr a% s c ulc{ Eg re% at the e;i 1na¥ed prom sing
erap eutlc of 1 |s ¢t ass o conpound coul d

not be put |nto practl ce. Because such triazenes
Furtherp@s506ss felading ebyrhibgdheeytdstiatare m@kiatetly, however,

here fth:%)é Ml gf coxgpl @gﬁ\’(]&rst; haerleew‘?’t‘?e lel\é)%k bb@ for conbati ng

he nenti oned side-effects
1768720, cﬂﬂ%‘j/ 3&85?(?&8&%08?/ 18\%?1‘3 &f i WPhch ddkewips mengte
to the docufentiszerel addingtivestin azenesstmghi ¢if are nentioned 5

tmoursg‘éfa@—ﬁﬁfezﬂb% %é}l&%hojfel‘a@é@ltgtt%@eéé ofl@;ithec.fol | ow ng:
W91/ 17753 and W2004/ 106258 Al (whi ch

as dyes) ¢ EEGD3TLPa¢ W EPPhe st IFP1F 5¥858 Weri vatives in

processeheor rigat peEpergfion tafnbrrsg prylERPoRoQERA 3 252 whi ch

F. schmi® ates .ty .t N&s.UBRerOf 1694, aZﬁ“@@lZ—@SlEdMQISJ)c.h

rerates 5 003 (P48 200 ERALD 071 901 (whigh [elate to 10
processes P e pr epar at i i'on 0 riazenyl conpounds),

dlalkylafﬁdicyliﬂ%qﬂ?ﬁdt at al.; J. I\/bd. Chem 1994, 37,

3812-3818 (which rel ates to the anti neopl asti c action

osgecr: Of peptide-bonded 1,3- dial kyl-3-acyltriazenes). 15

~OBJECT: Accordi ngl y, the object of the present
Accordipgyenthi®ofP1ES o tRT mEeSEYt UEEAEIE® Y49 &2eH&%deri vati ves
cytostatiay icAfpzesd eethatoxé hbyingnteducaproyed tacdniavi ty, in

1mprovec9 ra@%iv:&? Rk @r&e@e% aual labl &L of .k Derapyhe b, humans,
particul ar for the therapy of cancer di seases in

in h“mal??() I’lﬁrfﬁ'ﬁElc%EJSéﬁF F’t'ﬁeOt\Petﬁngﬁé FRVENTERPFiel™ nvent or s |

humans. have found novel triazenyl conpounds havi ng high ;
cytostatic activity and the toxicity of which is

mar kedlﬂﬁ
DESCRIPTION OF THE INVENTION

The inventors have found novel triazenyl compounds having high
cytostatic activity and the toxicity of which is markedly
reduced. The invention accordingly provides compounds of

formula (1):

R (1)
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25 reduced. The invention accordingly provides

conpounds of fornulfa™(1);: ORI R7 s R3 1 \ R11~0 X
NNNR Rz RI2~\ Ro 36 RA R R13 (1) 4 - wherein

case selected fromthe group consisting of: 5

whereinRl and R2 are identical or different and are in each

. opt i oznal |y substituted alkyl, - optionally substituted
R #reRypre ideppicpdnal (5588t i 3Gt 8EF dPyFach S¥tional |y
se 54808 i firuh atheaddoyib adoybisti@gRE: R, R5, R6, R, R8, RO

_and R10 are identical gr.different and are in each
casB sefect 8d fromthe group consisting of: -

- hydrbopeally subgdlitged, al¥8yLl, cyano, - nitro, -

. CalRoXdkily susdin@car benyl , - sulfonic acid radical

Y ogéj@n’allyzosuf)st%ml{]e%sgll}Iygg}_/}lrl’;

r?, RY, R% RS R®’, R% R® and R' are identical or different
and are in each case selected from the group consisting
of:

- hydrogen,

- halogen,

- cyano,

- nitro,

- carboxyl,

- aminocarbonyl,

- sulfonic acid radical ({(-S03H},

- aminosulfonyl,

- opticnaliy substituted alkyl,

- optionally substituted alkoxy,

- optionally substituted alkenyl,

- optionally substituted aryl,

- optionally substituted alkylaryl;

R is optionally substituted alkanediyl or optionally
substituted alkenediyl:

R!? is hydrogen and R is optionally substituted alkyl or
hydroxy, or
R'¥ is hydrogen and RY is optionally substituted alkyl or
nydroxy, or
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- optional Iy substi tut ed alkyl, - optionally

substituted al koxy, ~ - opti onal |y substituted al kenyl,

- optionally substituted aryl, 25 - optionally
r1ZSURS 't Uied cabkydiaky! ;wHteirs anpu'bsm:aldny sfibste t ut ed
1%'fkgpo%%'ﬁvhdar Ol qeLionl fxbsawé&e typed al kenedi yl

ogen and I1onally substltuted

R¥apnd) R or OWH‘?rok’fzth cFlheF%fL%rP%erh)‘?B?rbgté’nw%\’rF& RBRY is

ar®dnoaa| | fersubssitutbed alrkyphsomratyadr oxyiongtly- 5 R12

su@s@tlﬁﬁ ar etsaﬁt}ne%gyéd, Mher ghftnatcaheastiareyof the

roups has at | east one substituent, or R12 and

corﬁf?s“ ’?UGQ%?rhE?te\ﬂOW?mf’hea“ﬁl trogen atomto which they

are bonded, form a saturated or unsatur at ed,

9Bt i0paldy s & s StbiIEEekiBridg0o 8- menbered ring which
can optionally <contain further heteroatons; and X1 is

selaeE]t”@&iefq"Bﬂ’\ the group consisting of: - a single

saturatéd or unsaturated aliphatic divalent radical
havEgF™from 1 to 6 carbon atons,

- sulfoxy,

- sulfonyl,

- azo and

- an optionally substituted, saturated or unsaturated
aliphatic divalent radical having from 1 to 6 carbon

atoms,
or pharmaceutically acceptable salts thereof.

In the general formula (1), R* and R? are identical or

different and are in each case selected from the Jgroup

‘consisting of:

- optionally substituted alkyl,

- optionally substituted alkenyl,

- optionally substituted aryl and

- optionally substituted alkylaryl.

Within the scope of the invention as a whole, i.e. alsc in
connection with the other groups of substituents (wherein
further possibilities can be included where indicated, as in

the case of RY? and RY), opticnally substituted alkyl

bordybch@l- carbonyl, - sulfur, - oxygen, - sulfoxy,
- syl gnyl 15 - azo and - an optionally substituted,
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20 or pharnmaceuti cal I y acceptable salts thereof. In
the general formula®I), R and R2 are identical or
different and are in each case selected fromthe group

preferagpspsihgdd@g of : 25 - optionall y substituted al kyl, -

i ona substityte n tionall
straionginadhi, - SPRTotRi ST b Ppt 1 6 Lhbbe 1eut e
preferaplkyfirem i £o 30 Wrdsinnatdye. s@@é@alé(ﬁ’ltfﬁé’lp%v‘%‘mll%n as a
to 8, pMBBdRbLY . ssoratsaambn eemsectaf CHlk\_Nj_tl{hvﬁ_ﬂf @bRer groups

of su ts.(Wh r Si tjes can be
to 4 Carboﬁ ugg eér}leisn b%%lteteé‘*d b? E l@gﬁ a‘g[lélcgfi%lz and
each cpg®) capptoPbIARLYY s BSTY tH’Ee@&r%Hlk’yl . bréPerdbly
substithdtglsudasch Surali gfﬁf-e@kkﬂiyne{élecﬁtddr anohedhal kybuhavi ng
consistldPTeL ﬁygr&y, RLRIEE ablY cfdr8M derkOafly LERLROBAL 0TS,

cl oal K Raving from 3 8, preferably 5 or 6,

scope r'B6n %teﬁ?fﬁz Treati Hﬁjxﬂgﬁﬁ FP‘E)]rﬂdis FHe A ar bon
chlorinat dnsmimde eid iiodsnehsprdafigredt voyloydhealkghlonihe.ch in

Furthe rRGGH s@é%rcla&eor)m&neké%rg@w Y0 ef ebab) yehegm 1 to 3
substit ueﬂt s which are gr ef er abl ¥ sel ected fromthe

atoms @i fi§  'EBNEISt |bﬁ’g SEEERIFGRYS AT B§ef Ad"tYano. Here
nitrogemncxyfigrhion tHéur sGbpe nebnt e prasewtar Avant fon,
example 1AnQOSN mb AL hid €188 chid WRBINLin ke CAUKQL | pei chrogime and
,NHprOef ersabl y fluorine or chlorine. Furthernore,
nbre, nore preferably from1 to 3, carbon
atons can be replaced by heteroanal ogous groups
Example€ Ot ailrﬂymgradﬂchrﬂgm;n@xy@ﬁn 10roS 8l kdfbonThitSndreans in

J_ncludepaargn &Wl%n%]u'ﬁat egﬂyl g Qm rPEB?o 1 IPLE, net hyl ene

groups in’t can bé répl aced by
1SOpropRH 9x9yr 23 n@k‘atﬁ‘bl EEO‘J@f ?;ﬂ‘ kJﬁObF%I @éP‘ép h&vPiYg from 1
butyl &§oud, car bQEEtab@‘tEﬂ group, an n-pentyl group, an

isopentyl group, a sec-pentyl group, a tert—-pentyl group, a 2-

be replace(%{iI Q}F

methylbutyl group, an n-hexyl group, a l-methylpentyl group, a
2-methylipentyl group, a 3-methylpentyl group, a 4-methylpentyl
group, a l-ethylbutyl group, a 2-ethylbutyl group, a 3-ethyl-
butyl group, a 1,l1-dimethylbutyl group, a 2,2-dimethylibutyl
group, & 3,3-dimethylbutyl group, a l-ethyl-l-methylpropyl
group, an n-heptyl group, a l-methylhexyl group, a Z2-methyi-
hexyl group, a 3-methylhexyl group, a 4-methylhexyl group, a 5-
methylhexyl -group, a l-ethyipentyl group, a Z2-ethylpentyl
group, a 3-ethylpentyl group, a 4-ethylpentyl group, a 1,1-
dimethylpentyl group, a 2,2-dimethylpentyl group, a 3,3-
dimethylpentyl group, a 4,4-dimethylpentyl group, a l-propyl-
butyl group, an n-octyl group, a l-methylheptyl group, a 2-
methylheptyl group, a 3-methylheptyl group, a 4-methylheptyl
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i nclude: a nethyl group, an ethyl group, an n-propyl
group, an isopropyl’ group, an n-butyl group, an
i sobutyl group, a sec 20 butyl group, a tert-butyl

group, H Q}J-Qetr%@hébtf?@ntg%upg[ QU?rm@ﬂ%/llﬁe%QQﬁ ncgﬁélupgr Qup, a
a ter en

entyl r ou
ethylheﬁ%]t I”Fg?lb‘:ljt ¥l 'ﬁ%ﬁﬁlex%]h 9 éx?lyﬁf’%’ 3 g%l frcr"r@t' hy! pent yl
4-ethylpe:lp greup, 2 anBtefylypeastyy| sxppup: b 13drf@tthy3rl”|§éﬁ% yl
group, @r @,Lﬂldizaettﬂaymbyl peupyla 3gs-@upetrd1iegthytdugt y& group,

._a .2-et hyl but grou 2D roup, a
44" dm.e[thlylg r?ét h ]f%lﬁf goﬁgléa%%tﬂ%é glgne(?%h%gbut%yl ; group,
PropylpgaldpFRiPhy kﬁnpwpy PRI & °Pet iy - Fr%@fﬁ}ﬂepf‘%pyl
given tgr e Bivifghepiyl € ;uparinlatetshylhexytigneup, a
methyl byl n*b%gh ghotRs & %og@%bx%er}%a{.l group, a

net hyl hexyl “group, "a yl hexyl group, a
1 et hyi pentyl group, a 2 et hyl pentyl 30 group, a
Exanple3- et hykpentrplpgrbig; ac4feirhyl penkeylagrenp,wigh 1, 1-
one or %F@trrexkp@a%yégo%o?%up@ ?suan dasrmbhylﬂ@enwl -MgEoup, a
- dineth ent roup, 4- di met h %P%ntéll gr oup,

are preférably fhope lBu‘fliﬁ g? up: “gﬁe me% ¥lePe gt'é
been rép¥rselyldveptdd e odprm a ap- Er‘ii‘ll;lt‘ﬁhyI@JIﬂre'mryI sgroups a
methoxy%étff@ﬁ.h)/étm%ﬁ%ﬂélthgf OQPmetﬁlogyemﬂgft&*lleEeE&y | acedrdigg oup, a
- e rou a met e r.Qu a 1-
to the gejtlﬁ’ef‘{w]&%w g]%/ygﬁg Sy haﬁehé‘g Vil rlr%%%‘!‘edg Rakne hyl hexyl
definitgero@p, 21&vl 4- et hyl hexyl group, a 5-et hyI hexyl group, a
1,1- dinethylhexyl group, a 2, 2-dinethyl hexyl group, a
Cycloal%ng gd Qy a@%ﬁ% frggnoypco @ éaréorl aql H?t;ﬂ¥k }Q group,
group - propyl pentyl group, a
includep_ %Fé'ﬁ%ﬂpﬁ%ﬁ’ﬁlyﬁrﬁipoui‘) Cy‘é’cc&”utlﬂr é’ff%‘f%nfi‘ecycéof’ed’lt\‘? nto
group, theseldrawyingrbtimmal dyoléepaylbaroat.ons,cychogarti cul ar
group, rgetfchylpreﬁtr@(ée aﬁd &vgﬁ opyl 5 &!h%fwrom rgz%bpprgferred
pS

Exanpl es of %H%rou are forned by
CYClObuFélplgéE‘é‘?Teﬁt CWJtQﬁ’en e IBTFGPE het'Er IERET oYSUE" gr oups,
HeterocgtiGle alskylOrzdic&s ghichNkks fommeg praof evalpbhykitlhbge in
replace}ﬁ\éﬁtc h, 0 REtF1eAPI By MBLRY-LENE o GERURS ol €are, for

example, 5- or 6-membered heterocyclic radicals, such as

Q

tetrahydrocfuryl, pyrroiidinyl, piperidinyl _ or
tetrahydropyranyl, which can optionally be fused with aromatic

rings, etc.

Examples of a halo-substituted linear or branched alkyl radical
having from 1 to 8 carbon atoms include in particular:

a fluocromethyl group, a difluorcomethyl group, a trifluoromethyl
group, a chloromethyl group, a dichloromethyl group, a

trichloromethyl group, & bromomethyl group, a dibromomethyl
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been replaced by -0- to forman ether group, such as
met hoxynet hyl , et hox&met hyl , 2- met hoxyet hyl ene, etc.
According 15 to the invention, polyether groups are

group, a!\ SerbQSILC}I{Ig‘EI‘leI r%rt;b;? éje{ lf’i'ugfo%@hﬂ.f @Jolﬁw an.C| oal kyl

di cals having Trom3 8 car bon atons preferably
Chloro‘ﬁtﬁ‘é]t l?d%ui"aac?yf?l'f?ﬂﬂe&% gﬁ?“é’up 2ZEL3REPOBYt y$ YPoup, a

a 2-cbymloepesit yloroR) greou@-beerpythydhexyburgr owp, la2-

di Fluo ¥ AN g R, grpupdlﬁlsy&kmctgybuggr Qup, 2-@t s=ombr ef er ence

o ac I C group,
ethyl %mblgcl%pé t§/|trb¥d'166 tglg}./ag%y& . eX)? a%/luoroeLgh¥1
group, Hetlerfdesmobrerval kyburr adi darslonhpraryar ’é‘-’cﬁler médlf rom
bromopx@wi O@Jd@yl by 2-f BpkaGeapNt g@fuprekhytkeme rbyropyl
group, et? nal gﬁ)@{" I%rﬁg}o‘?cgr t%rrog;i &S%qg,lsea 3= or
Chloroptréwlaﬁy‘d%i”of%JWPFOHWF?P@F| %HOHW 2 pi perfHiongprosyt
group, ket rabydiepyrapyl grud,ch mandmmbmmaﬂ:ﬁy gbeupf, used with

2, 3-difﬁ[1?[5% ;‘é(l OGS et2°3 S Exarples

ti'tuted |inear or br ancheg al k rad|_cal
dibromoguRRYig fHEWR/1 tD 83 chrbbh FAt BT PR uc?é:OFIﬁ pafticul ar:
2,2, 3, 3a3fdenoainet dprbpgr gupye,aadifiluorapmethydrogr.oap2- a

chlorob‘int.y]]c |gk'&[p0 ngtél}él:omogﬁ@ip gr@hpc h$ er @[@rt}%ﬁty@ r @ébﬂp ,
dlchloroneth Ioronethgl groyp, a

2 A-CHPERBTEL hyf" é?t)upEl a af‘?ﬂpg tﬁ Yo 8% group, a
triflucrphiivoranrer hyl 2 Gup,4- - ﬂhﬁptﬁﬁe@neﬁytylgge@{@ a 1-
perf luo@&%&ﬁr@ echl'&:%éiﬁ lgar QU@luo&oﬁenQErD r%&l%hby la %Ll&wﬂro@entyl

or oe chl aor oet [ ou
groups A br om)e g%brou 52ﬂu8r?qe lo)é%rﬁg? g?oa_
chloropgntgdd,g@mzmr @etfh'yrm@péfmtpfl JTURR- A meéﬁgdloso%’it“ﬁyf group,
group, Aa 22-2ﬂlzofdﬂefd(110§ﬂﬁlbhyla g-enmroBehieptablpior oethyl

bromohegyg%@gu % glfgg(fr%ﬂg%ﬁyl;r(g.{pgu 6 @hﬂorggé)&?o&oggyl group,

pr opy ? l'uoropropyl group, a
a 6 brog%em%rwapw peg 30’1?50119&‘3’% BioBRo T Gpft oGPy a
group, 3 fi-ublophepyyll giroup, @ S-bromoheptyl group, a 7-
fluoroheptyl group, a 7-chloroheptyl group, a 7-bromoheptyl

group, a perflucrcheptyl group, etc.

Examples of a hydroxy-substituted alkyl radical include the
above-mentioned alkyl radicals with from 1 to 3 hydroxy
radicals, such as, for example, hydroxymethyl, Z2-hydroxyethyl,
3-hydroxypropyl, etc.

Within the scope of the invention as a whole, optionally
substituted alkenyl preferably includes:

Straight-chained or branched-chained alkenyl having from 2 to 8
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chi oropropyl group, a 3-bronopropyl group, a
1, 2-di f 1 uor opropyl~ 20 group, a 1, 2-di chl or opr opyl
group, a 1, 2-di bronopropyl group, a

carbon gtcg’asdhrtcl t&gépﬁﬁgawl AP, £13m23 3ol Chl-BEQRIeRY] group,

r onopr o rifl uoropropyl
which C@’P o“ﬂlﬁmzéal % B8 %ug‘g%tbg%dt g? I %roeFSp%lﬁy%roé“r oug 030 by
substit@erftisyosadiut §4 gdsapy. ahatogerhl of obthey - gF’éﬂ&‘ﬁle%

include?- @i'r@mpbﬂ-trrbélthlg]fv@hlﬂ ardyd,| ucrotuaty] QopHgentd, a

or obutyl _gr.ou o L Oup, 4,4, 4-
cyclopr?l?‘enfy}LU é:lyogut y?r%/g r(o%;ﬁlgpenigléﬁg gj%i)éhe:ga eptvé luor obut I
or allyyrag@pered°ri#€r f | uor obut yl group, a 2-fl uoropentyl

group, a 2-chloropentyl group, a 2-bronopentyl group,

Within ach% fd-uor 09@%{4 BLRHPs o & ghlonapentylongiopp, a
r onopent tg\.:oulo perfluoropenfyl 20 group, a

substityted giyloR I‘faL YotFﬁFlu%\esZ chl or ohexyl ~group, a 2-
Aromatibrigrpbexpbn groigklsahd<ht utrohexyyl 1gragpyen atoms

(wheren@ &Q' o1 2BeXN b8 @Uhe s%sﬁlm&@rﬁ)@)/hotgﬁﬁéﬂﬁlde@)
f | uor ohexyl gr Qup 2-f1 uor olg!e ty haqu a

and 5= c]rﬂ BFEITERT \AFO ?’tdﬁpl,le%r?qﬁl;o?mlhep yi© gfoup, u
to 3 hefénsoromefryt the oupprr &.70chH oMFbidpEyt bgrous, &

bi-cyclie Q&Qn@ﬂ%ﬁtégn b@%u@éﬁtﬂﬂte@ b@eﬁféﬂéecﬁkﬂ@epidﬂ 1gf<oup, etc.
dro subst t.ut ed

Exanpl es cal
3 Subsmﬁc‘%g es?ﬁ Ctexzialbor\%!1 9 ghe lolgﬁn %I’Ylégl caﬁqsg’vm th from
acyl angl Fbk%why?ﬂ%té’xfeg?fé’dlt@altge %ﬁféﬁlfd@ﬂ PHr 2 EdVANpIe,
halogenNYEHreXaHIEt Myl be Zndag dtOxyet dyflinitid0s anky dmoyps opyl ,
N etc. Wthin the scope of the invention as a whole,
erelnbe ofe.

ptional | g{ﬂésubst ituted al kenyl preferably includes:

Here a@t A&i §he - EHAPHEY: oL BN GRed- CHATHEE™ KEnFFYhavi ng
includef ) (¥ 2estadpBe:- A9 alogl bopiat Dnenaithedyidredbdegnyd havi ng

which il fb%%éd He) ﬁyﬁamogn %&9%@1 ac i gﬁbrpaa @@Eﬁé&@%é y be

substi tut ed preferably from1 3 bstltuents
branched fffoxg rﬁ%‘?%x?/a“ﬁﬁlll?géﬁ % aéP%)?}'?omsExg 88 %incl ude:
methoxyVigrphp, lametdpbxi ngkeural | 3 | nirbweenylsroisopaopenyl ,
isopropoxy group, an n-butoxy group, an isobutoxy group, a sec-
butoxy group, a tert-butoxy group, an n-pentoxy dJgroup, an
isopentoxy group, a sec-pentoxy group, a tert-pentoxy group, a
2-methylbutoxy group, an n-hexyloxy group, an isohexyloxy
group, a tert-hexyloxy group, a sec-hexyloxy group, a 2-
methylpentoxy group, a 3-methylpentoxy group; a 1-ethylbutoxy
group, a 2-ethylbutoxy group, a 1,l-dimethylbutoxy group, a
2,2-dimethylbutoxy group, a 3,3~dimethylbutoxy group, a 1-
ethyl-i-methylpropoxy group, etc., Preference is given to a
methoxy group, an ethoxy group, an Dn-propoxy Jgroup, an

isopropoxy group, an n-butoxy group, an isobutoxy group, a sec-
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5 cycl opropenyl cyclobutenyl cycl opent enyl ,
cycl ohexenyl . V|nyI 10or allyl are preferred. Wthin
the scope of the invention as a whole, optionally

butoxy gﬁt i vt edparl, prgferaply includes: 10 Aromatic
rocarbon radicals having from6 to 14 carbon atons

fere ardurgr i CRE'VAPHon*Atos 6f THE“SUELEti Pleftd are not
includes ncdlltmb,@@lc anyl 5- agopatdi®- rasrber edcharagne}l ctohetber ocycli c
alkanoyf adls@ahs Q@Vlfhﬁhnylp taQesylhet @&@@toagm frwfgtm grh oup S,
an ich can
ls"b“‘tyﬁ’l su%let‘f?”tc ut %"aole% 1e‘FaalBP’y %F%?ﬁy‘j lt o 15’ 3Wtgl
also Cé d9b%1] roeft ssucs| é%tbéﬁlchyﬁorﬁoﬁyﬂlryéxy},‘ylﬁa}rogéﬁ, cyano,
al kyl, acyl and al koxy. Wth regard to the definition

aromati&h o &%Lb&nqad {}%HQ%%QFJ %E%E ks g?)éapt?onn‘ggcﬁnst o the

nitions an erei nbefore and in
ln‘31”‘31“91 h&°¥ oFF 8RR, PBFIkyéxy "Ry FOPPIERESBE At 20
anthracdnyt}) udieish fcan exampiBy Aer abkstitnadi.c@hem@ntiisoned
preferrdl€l €i Nbefore which is bonded to aryl via an oxygen
atom such as a linear or branched al koxy radi cal
having up to 6 carbon atons, such as a nethoxy group,
Heteroammaeichoxryigl o mclage, NLpr opexylegr pyyddyan pyirsdpr opoxy

N-oxide gr%m@l,n ﬂ%&e‘i&&ﬂnﬂr O%ra%yilsoQHié}?&)i gL, @ sec 25
pent oxy group,

a.ter uto an n-
pyrrOly]én prygao%éﬁ oxy G yJ?a s)éléa%eﬁ bxy*GrEeth, &°
isoxazoltygy t 1penitieiyyigr gapolva. 2epit(Rytidgrvky BpnGafR) -an
furyl, nlﬁt&&yiﬁxy Guoty1 AN iSRhextlyOXY n{dh@hP:idanyl,
quz.nazollnf(%I lr%z)%{e qr ogzpv'ena S ﬁé?ﬁ&% rry&%{aggcrioaur%matlc

OXy gro grou a
heterocyclag hih‘c’éutaéxyfcgo egF‘EH}ﬁ EY’-Zdéi/fhyFP%Etf‘ WK a
pyrimidyll, 1pyehigedihyl buhexty aad aupenya. 2, 2- di nmet hyl but oxy group,
a 3, 3-di met hyl but oxy group, a 1 et hyl -1 - met hyl pr opoxy
roup, etc. Preference is given to a nethoxy group,

within 3¢ oPHREy Gt 0US, ARCTHBFopBxy GPBD:, SFFoPEGE opoxy

substituGedUR kyBdrym- ltngtfan@olgrmupudean i sobut OXy group, a SsecC
Straight-chained or branched alkyl having from 1 to 8,
preferably from 1 to 4, carbon atoms, as described above, which
is substituted with aryl, as described above. The preferred

arylalkyl is benzyl.

Particularly preferably, R’ and R® are in each case alkyl and
are preferably identical ({preferred) or different and in each
case straight-chained or branched alkyl having from 1 to 6,
preferably from 1 to 4, more preferably from 1 to 3, carbon
atoms, preference being given to linear alkyl. R! and‘R2 are

preferably methyl or ethyl. R' and R? are most preferably
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- 10 - butoxy group, a tert-butoxy group, etc. Here
and in the foll owingl “acyl as a substituent of aryl
i ncludes: aliphatic acyl, aromatic acyl, such as O to
C6 al kanoyl, such as fornyl, acetyl, propionyl,
butyryl, 5 isobutyryl, valeryl, isovaleryl, pivaloyl,
hexanoyl, etc., and also C6 to Cl10 aroyl, such as
In the @enzalylformuabudllyl®®, xa/l &yl R°et’l. R*Arinatd 8'°haedr ocar bon
identicd 10k C FeRaM BEa fI@M S da0n 14 scabbQRc 84 OiFem dac ude,

f or _exanpl e: phenyl, naphthyl, phenanthrenyl and 10
grm“’c%ﬁ?ﬁ?%ﬁgﬁ?l, whi ch can optional |y be substituted.

- Phemjdoges, preferred. Heteroaromatic radicals include,
fogaﬁ%@gple: pyridyl, pyridyl N-oxide, pyrimdyl,
pyridazinyl, pyrazinyl, thienyl, furyl, 15 pyrrolyl,

T pyF&EFSkyl, imdazolyl, thiazolyl, oxazolyl or

- isaxazplyl, indolizinyl, indolyl, benzo(b)thienyl,

benzg(b)- furyl, indazolyl, quinolyl, isoquinolyl,

i naﬁﬁ%%?%%ﬂinyl, qui nazolinyl. Preference is given to

- b5- apinoga¥honbbr ed aromatic  heterocycles such as, for

exafiofic R¥Ed dyko,upyri dyl N-oxide, 20 pyrimdyl,
pyri dazinyl, furyl and thienyl. Wthin the scope of
t h&™ 9S8l as” a whol e, optionally substituted
- al kytianyllypsefseitloley alkgludes: Strai ght-chai ned or
_br navi_ng.froml to 8 25 preferably from
1 ?%&%?Qg%L oﬁtggﬁﬁgfﬂgégﬂescribed above, which is
- suBRticpatledSsthtdegl 21kg8Ydescri bed above. The
. preéﬁbﬁﬁﬂy ainseat kgl ds1benzyl . EarticuI?LIY |
prefera , R a R2 .are in each case al kyl an 30
- arSpBPE?%%bﬁﬁ?tﬁ%%ﬁ ﬁggy??%aéferred) or different and
in each case straight-chained or branched al kyl
with ref@vi g £KO0MeEidiaibn ofpraf &rabbyithiests lankotdsirnore

preferrepc{ ?nfea‘?rflﬁgé ,y rfa%gx_lgn%e tm%ysbe %%5?% the comments made

above in respect of the corresponding substituents in

methyl.

connection with the definition of R' and R2?. In addition,
within the scope of the invention as a whole, aminocarbonyl
preferably represents carbamoyl (H;NCO-) or mono~ or di-
alkylaminocarbonyl {H(alkyl)NCO- or {(alkyl)};NCO-), wherein,
with regard to the definition of alkyl, reference may be made
to the comments made above and optionally substituted alkyl. is
also included. Furthermore, aminosuifonyl within the scope of
the invention as a whole represents in particular sulfamoyl
(HsN-805;—-) or mono- or di-alkylaminosulfonyl (alkyl}N=-S0p,
wherein, with regard to the definition of alkyl, reference may

be made to the comments made above and optionally substituted



atons, preference being given to linear alkyl. Rl and

R2 are preferably hethyl or ethyl. R and R2 are nost

preferably - 11 - nethyl. In the general fornula (1),
alkyl iBSals%ginﬁﬁde@OpB?qnaﬂ%u R9-rang: 3191186 ihLdendd cal or

different and are in each,case sfel ected fromthe 5
alkoxy g% GHFRIGALISEPNG B :® SUHVdFEEEnT ¥ Hal'Btén " - cyano,
optionallynj theo, sdlptitwa@dboky| ,PrefeamlnocBraonyl , te sul fonic
substit@&itd (m2O3Hhxe @f’@ﬂ%@&ﬂ'yf odMbeted @Rkl aRal lgroup

hal ens%b%tcing ut e cag# I, 15 - optionally substituted al koxy,
aregen: Yt onalt y¥SUbstituted al kenyl, - optionally
substituted aryl, - optionally substituted al kyl aryl.

preferaBly, Wi, hrY, egfar &, t @, t e rPebnd iRt ore etlsakd ubstituents
anorll tpoeie{1 preferred nmeani ngs, reference may be nade
to the%€dhment s made above in respect of the
- cotmeesggondi ng substituents in connection with the
defdpidion of R and R2. In addition, wthin the
scope of the invention as a whol e, am nocarbonyl 25
pr &fEfUbl y represents carbanoyl (H2NCO-) or nono- or
- di <aabdgyk am nocar bonyl (H(al kyl ) NCO- or (al kyl)2NCO ),
_ wh ' ith regard to the definition of alkyl,
re%gg?gé%’gébérggg' be made to the comments made above and
- optsubFEfiFyrcddbstSPiited al kyl . is

- aminosulfeonyl,

- optionally substituted alkyl and
- optionally substituted alkoxy.

More preferably, R®), R!, R®, R% R’, R®, R® and R'’ are selected
from:

- hydrogen,

- halogen and

- optionally substituted alkoxy.

Preferably at least 6, more preferably at least 7, of the
radicals R3, RY?, R%, R®, R’, R®], R? and R!" represent hydrogen.
Most preferably, all the radicals R), R‘, R®, R% R’, R®, R’ and

R!® represent hydrogen.

R in the general formula (1) is optionally substituted
alkanediyl or opticnally substituted alkenediyl. Optionally
substituted alkanediyl is preferably a divalent straight-

chained or branched alkanediyl radical having from 1 to 7,
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al so included. Furthernore, am nosulfonyl within the
scope of 30 the invkhtion as a whole represents in
particul ar sul fanoyl (H2N-SO2-) or nono- or

preferaiy @k !§n¥|@mon%sug&%mb&e@ahw)ﬁrléanQQto mhergigy, with

regard to the definition_of gv ref erence my
atons, i 150 ARECHRRENt S FAdE b ar?’d ARSI INRY
selectegubsin tthe edroupl Zonaldhihg i sf ahwiyoknc| kededen Giﬂdl onal |y

cyano. @h@sﬁoilﬁ.éul%g ﬂég}(%y mb Gl oM 8@ Sa s Q:lrléﬁéﬁr)tease@ﬁﬁm:i fied

ab |tu nt_of ar wh can, tionally
mthylerbeé subst |t?urfeedy Fler ab?1 é/lfyr om Jl%hgr%p egst i tuents
propaneyhilchivar e B?@Pé?alb?yd@& ecP’éQPafl?‘c?rr?tql’}éflgr oh'|d11 5
butylendlal B@RMAe- ]h)?dtﬂﬂ_,&y awlagyrane-dikL ef enedley?, :]R3ivIR9, R5,
pentane— %6’5 (lli:%/‘l pe%%%ng 4R219ylar e3 Sh%ltﬁﬁt %gmfa%gra 4 alﬁydr ogen
and hexam-hofcéwonwrefefsﬁﬂdf %Hﬂsél%ieﬁi a(lksm%ef rafscal
is a afjideoswshionykuted oplkoralyly subsddlt ut edtiahikdly and -

substlt&)a%' %@Lﬁéﬁﬁyb%kgﬂeg& %ogedlgégflgrétggﬁér%% f-.\r/meS R,

an
chained rﬁdeffg’éHed alkqsfbgenadieat - P3Pty dAaT 14y *8 dbstiut ed
preferaldlvkdxym 25tProf erabl yoge besfsralgy rfoee prief ekably at

carbon l@c%ﬁg, 7awh9éht|a§n f gi&ﬁllSy R%sarfp fRem R6,t&R7,3 R8, RO
substituaerr]lg:s R%gler;:%gge reorrgtt ;ﬁgdro % ‘consisting of hydroxy,
halogen and cyano. The following may be menticned as preferred
examples: ethene-1,1-diyl, ethene-1,2-diyl, propene-1,1l-diyl,
propene-1,2-diyl, propene-1,3~diyl, but-l-ene-1,4-diyl, but-1-
ene-1,3-diyl, but—2—ene;-l, 4-diyl, buta-1, 3-diene-1,4-divl,
pent-2-ene-1,5-diyl, hex-3-ene-1,6-diyl and hexa-2, 4-diene-1, 6~

diyl.

Within the scope of the present invention, R'' is particularly
preferably alkanediyl, more preferably alkanediyl having from 1
to 3 carbon atoms, still more preferably 1,2-ethanediyl
(-CH,CH,-) or 1,3-propanediyl (-CH,CH;CHs;-). R is most
preferably 1,2-ethanediyl (-CHyCH.—).

In the general formula (1}, X' is selected from the group
consisting of:

- a single bond,

- carbonyl (-C0O-),

- sulfur (-5-),

- oxygen (-0-),
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Most preferably, all the radicals R3, R, R5, R6, R7,

RO, RO and RI10 reptesent hydrogen. 30 R11 in the

general formula (1) is optionally substituted

alkg y! 8", optionally substituted al kenedi yl .

Opti ona substituted al kanedi yl is preferably a

- di val@mflsrﬁ@zrght- chai ned or branched al kanedi yl

. raqgga(I_NLra.\rigygjfroml to 7, - 13 preferably from1l to
6, nore preferably from1 to refar bon [

- CafmoBRiIBTE Py SHE S RonFA S SbSPPTERT
sekéithedid remahehayiouFrewnsitstq ngchelr dydcoxy, hal ogen
and cyano. The foll ow ng rray be rrenti oned as

— referred exanpl es; n 2- et han
Within DEt Rane-H< | -%( nF %@eavgg e‘r%e bpahe 21‘;1 diyl
Substlttﬁ@épa??éuFatzeﬁdPylUHSB‘F@B?&% 3212hadﬂl‘§/l rad}c@@ hBIﬁ’c%ﬂl ene,
from 1but@n&- levehylatchslt ane- | x13- digtludedrut apeioRaBdi yl

substltrgt%lat Qlﬁ(%rel'dlg' d&sY ef:&%gga%lgge, ’o%tpdn}éh.ly substituted

ntane- 2 i/ xane-1, 6-diyl. A
alkenedjstlefigy ?%‘dn%%bgé?f’l"?utaé‘é 3 W&ﬁ%’dilyl Xr adi ex efabliys a
alkanedipidr odygensdilyst ot ullevhedli Kamedind upadi dal hav@pgiwnal |y

to 2 SUBsti tuted aJulsﬁn%gl xdethﬁengefree@bry ahpahva&a%nt

strai ght- chained or ranche kened |%/ radr cal
optionallyy PAgUPFohioet SY7RYHsrE pret é‘rsabf%? FFEMY to 6,
CH(OH)-still nore preferably from2 to 4, carbon atons,

whi ch can optionally carry from1 to 3 15 substituents

COmpoun%al %e]da%ég]rglt r}e r%Ilgur?%consr %tr ng(lof hé/arrjon{L

cyano. | oW i ng nay “he*enti oned as
(=CO-) Emeelrleirtredefee‘éMrpl es: ethene-1,1-diyl, ethene-1,2-diyl,
propene 1,1 -diyl, propene I, 2- din propene I, 3-diyl,

s ene14d| %lél et:}.l %r 12
With t & i & R
e Bl 5oBhery o dibpenty dhidip 0, dalafbogh e
in tﬁengenzrehe%{m@adr(% arﬁeielece?ré from- fdi’reyF‘”la]rr‘?i‘im‘?f
alternati@xa: 2, 4-di ene-1,6- diyl. Wthin the scope of the
pr esent invention, R' is particularly
1) R*? is hydrogen and R'® is optionally substituted alkyl or
hydroxyl, or
R* is hydrogen and R'? is optionally substituted alkyl or

hydroxyl.

The alternatives mentioned under 1) are equivalent. They
correspond to the case in which one substituent of RY or RY is
hydrogen and the other substituent is optionally substituted
aikyl or hydroxyl.

2y RY and R are each alkyl, wherein at least one of the
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preferably alkanedigl, nore preferably al kanedi yl
having from1 257t&°3 carbon atons, still nore
preferably 1, 2-ethanediyl (-CH2CH2-) or

al]g'yl gP&f}BaﬂL%d'a}ﬂ léas%%%:&uen@lltﬂa% {fSDSt() zﬂf ef er abl y

2-el.hanedi ). In the general fornula 1
R' X‘T‘q § s&l% t}e/’s&lf?tﬁﬁw Tlﬁ%(lgr"&up 30 gon5| sting of: -(a)
single bond, - carbonyl (-CO), - sulfur (-S), -
3) R“Oéﬂ(&@{ml,\l(: t&dekner whifh th?uhf&f%’er( h@%ﬂ%to ﬁhlid‘hoﬂyéy( 302d)
azo (- an n_o ona Su tu turate
ar%rbﬁ‘%}%%(t D%é:{“ea S%turfapec%wa()trl €n¥%dl caﬁd gldn ?J?om 1to 6
sulpid befredatoong o Banﬂ?leﬁed( rfénswbjechofcaflhe%w@éém
cohtN 8NtureRsr aBcaphi®nral |y substituted, saturated or
unsaturated aliphatic radical having from1l to 6
carbon atons for X1 includes: optionally 10

alternakipgsiit yt ed al kanediyl as defined above, optionally
AlternaSiulest iz ut edntiahkenedéadi nasodef | hed abopesfeandi

altema@ivlgy %%xﬁl thélseépepr%f ehablseAt kangdi vy, abkenediyl
or al t%gﬁ %e having up to 4, having up to 2 carbon
c

preferalyy it aZCREL Hy FBtie 2HEBEBEYe  whi ch can
optionally be substituted by hydroxyl (such as, for

R is h qgl%nd Rli&*is%@kﬁtu)ced@@nppuegs of the general
rbonyl (-CO ) are nost

St hﬁf?lé"fggPr sl X0 TRE S60e of the present

i nvention, the groups R12 and R13 in the general
alkyl hbos Mikdudel) saFrf onelaeied bF omRanbeed ahkemiaging

from 1 to 8, preferably from 1 to 6, carbon atoms, cycloalkyl
having from 3 to 8, preferably 3> or 6; carbon atoms, or alkyl
having from 1 to 4 carbon atoms which is substituted by
cycloalkyl. With regard to possible examples of alkyl,
reference may be made to the examples mentioned above for r!
and R?. Particularly preferably, alkyl is here a Ci to Cé¢,
preferably Cl1 to C5, alkyl group which can be branched or
straight-chained, such as in particular methyl, ethyl, propyl,
2-methylpropane, butyl, such as n-butyl, 2-methylbutyl, 3-
methylbutyl, pentyl, such as n-pentyl, or n-hexyl., Said alkyl
groups are substituted by at least one substituent. Preferred
substituents of alkyl are polar functicnal groups containing
one or more hetercatoms, which are preferably selected from: N,
0, S8, halogen, such as Cl, F, Br and I. In the definition of

R and R, substituents of alkyl include in particular:

A group of the formula:
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alternatives: 1) R12 is hydrogen and R13 is optionally
substituted al kyl “ot® 25 hydroxyl, or R13 is hydrogen
and R12 is optionally substituted al kyl or hydroxyl.
The alternatives nentioned under 1) are equival ent.
They 30 correspond to the case in which one
—Kuﬁs?l%@ﬁtmof R12 or R13 is hydrogen and the other
substituent is optionally substituted alkyl or
hydroxyl. 2) R12 and R13 are each al kyl, wherein at
X* fpaplegivd Bfom Hee 9raB censkytingrotips has at | east one
. su@g,fﬂowpnt that is to say Rl12 and R13 are
subst it ut eg al kyl, or 3) R12 and R13, together with
" th&"nifYdgén atomto which they 5 are bonded, forma
- satur@@hed endunsaturated, optionally substituted 5-
rU1Q Sz1Rpberen rtlheggﬂ@ﬁb%ngmle?@tdfonal Iy contain
further heteroatons. Alternative 1): 10 Alternative 1)
© nmeRY$%SHéd hereinbefore is a preferred alternative
- W bhtienéhe saopetwfedt ignprasent invention. Mre
) pr r h pe of this alternative: R12
Sp ?gigl)énsgﬂngg%ehl %lkgggst ituted al kyl, or 15 R13
is hydrogen and R12 is substituted al kyl. Al kyl here
Preferabliyc| xides catkrcmhfgmndchléiwedydmxw anched al kyl havi ng

When R“f gmh}drtoq u{y esmsg@tehantf rgqml;; 1,076, 1§3Jati"99x toan
cl oal k P’ ef.er abl

men KUY ghlabho i SOt Skt B hatihg PR T B H5ear bon
-X’RY ist Gus ahingle| sc@uib,stth@mu@dt@ysaycy@dbem&%yIln et h regard

case of [I94 POSSi R, ecexanphes n@tloah}i‘yhl al&?ﬁf&tﬁﬁ&?&&bﬂ@i be made
in the c(a)sé hoef %\mllpla?ﬁylrg?nggé oonreddl y amlno %ern RY is
optionally substituted alkoxy, the substituent group -X°RY is,
for example, alkoxycarbonyl in the case of R = alkoxy, that
is to say an ester group. Substituents of alkyl in the
definition of RY and R preferably contain at least one group,

preferably one or two groups, of the formula -X°R.

In addition to the group -X°R™ that is preferably present,
further preferred substituents of alkyl in the definition of

R™ and R™ include the following substituents:

- guanidino,

- thiol (-SH),

- alkylthio, such as in particular methylthio,
- aminoe (-NH:},

- mono~ or di-alkylamino,
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and R2. Parti cul arli/ preferably, alkyl is here a d to
C6, preferably C o T5, alkyl group which can be
branched or 25 straight- chai ned, such as in particular

. h 0 *Ek'ﬁé@ such
as n%bantng %e]ﬁggt;lhfp/%(%utlﬁl ly?g} B{wlg?but © pentyl
suéhc%s n- pentyl or n-hexyl. Said al kyI groups are

- Substidatéed ma&ﬁralteasbroraeorsatbst I horet . orPrief-er r ed

Su%?«g}.lgcuecﬂjttg 9|A%¥>gtlacru%e %roc?@ﬁtcl Paﬂﬂ ,gsr oups

contal nin one or nore teroa whi ch are

pr éFet aB*T"y 9 B F 1 oth® N’Ptlﬁnaléy KaPEgEReSuch as
Cl hefgroBromanik | . rddicahe deditnptddon tofreidm®EZoand R13,

SUB§$fetrH§HI sibaiky! kel ude imdpastiscyd arin-A group
wherein X2 i's sel ected

fréﬂ?cﬁﬁé §P856305%§P§?11r?? R‘(1jf 5 - carbonyl, - sulfoxy
- andptiocsal fyomybstianckdRb4yls sselestdted rapwveheingr oup

C%&ﬁtﬁlm gﬁenyl 6% hent0 sudPtds0nal Jayospbsti t ut ed
am no aII substjtuted al koxy.

Pr 8P &Y bléﬁ}ko’%‘f%le aF‘b%‘n?f “ﬁﬁ}d‘)xﬁﬁeqi hydr oxy. Wien
Rlayi=xzhy,dr oxy, the substituent group -X2R14 is

. cacboxy. aslges}é@geﬂgréﬁbg&%onal 'y substituted am no,
the substituent group -X2R19 is, for exanple, -CONH,

that is to say carbanoyl in the case of R14 = am no,
Alkyl imrthe XRRI1di tiompufoR'’ oanddR™ apilefk eatilmowar bonypk tvon t he

substitRAeE, ofr Rlden= @éé@i‘la@m N kA 3h&yd Ao NQentWign RI19 is
og fé%ﬂa”y substituted al koxy, the substituent group
the grou

9°'is

In a preferred form of alternative 1} mentioned hereinbefore:

R¥? is hydrogen and R!? is a radical A of a compound of the
formula HpyN-A, or

R'* is hydrogen and R* is a radical A of a compound of the
formula H,N-A, wherein

A is a radical which is derived formally by cleavage of an
amine group {-NH;) from a natural cr synthetic amino acid,
a natural or synthetic amino acid derivative or a

polyamine acid or pelyamino acid derivative.
For the purposes of illustration:

If the amino acid HN-A is, for example, glycine:
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20 for exanpl e, al koxycarbonyl in the case of Rl4 =
al koxy, that is tol&say an ester group. Substituents
of alkyl in the definition of RL2 and R13 preferably
contain at | east one group, preferably one or two
groups, of the fornula -X2R14. 25 In addition to the
HC ~@joup -X2R19 that is preferably present, further
| preferred substituents of alkyl in the definition of

N, R12 tand 2Re R el Ride st herafotdlonE rigestbweld-uent s: -
guanidino, 30 - thiol (-SH), - alkylthio, such as in
o particular nmethylthio, - amno (-NH2), - nono- or
di -al kyl am no, - 17 acylam no, wherein acyl is in

}gc’ﬂ\ rticular as defined above, saturated, unsaturated
| or aromatic, nono- or bi- cyclic, optionally
substituted heterocyclic radicals, 5 such as, for
exanpl e, the optionally substituted heteroaromatic
More préﬁ%@ké‘cﬁ'a§e f&ﬂﬁdlﬁﬂﬁdﬂcﬁ&ﬁﬁhﬂb@f 3] 1nv§i{'t&fne I‘vﬁbf@ﬁ_n

A is the ra%ﬁag <¥ r’J.vSAJ%irma‘?_l% rga/ﬁgf avag X)lf d0| yl such

I
i ndol ubstltutedlaryl as
group f@@séﬂ" i2BErP aB%ﬁlér a}’%no ﬁ.‘?ﬂ%dﬁ#‘ﬁﬂ%? ¥reényl
clarifiditdeOX yphanyhsl SULlragsS of- thed BoX- gph@n;niom an
amino a]' kgéevsphgmgan $HE faem@bp&xp&&wlgmp faegzn%yl -

descri bed herei nbefore. 15 Al k in the

amide gwﬂ ]Flc(‘?n) JhaREF SRid oRAS PRSP At ?Fa§none or two
amine gubsShdnte@nbsas catbarhketdn phef epablnpt atarkedSirtiowe

substitRURStdthlPRbal S ol RE SHLURs -X2BIA- the
corresponding radical R or R*? formed by cleavage of an amino

group from asparagine would be:

H,N Y\’/COOH
0]

™~ {the arrow denotes the binding site) and not:

(the arrow denotes the binding site)).

Still more preferably, the radical A is formed from the
cleavage of a H;N group from the group of the following amino
acids:

- alanine, corresponding to the case where R or R is

ethyl substituted by carboxy,
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In a preferred formof alternative 1) nentioned

her ei nbefore: 20-R12 is hydrogen and R13 is a radical

A of a conpound of the formula HZN-A, or R13 is
ar?ynlnggggﬁg%rﬁglrmﬁdﬁ %og%%lp%? J.ngAatOo];g %g%@\l\/ﬁrc O}C St he

dé¥|Wedsfkb’¢ﬁélﬂu9swué¢cb§v&@éb@¥¥ apd gélﬁﬁ“r?én@'r oup (-NH2)
ashd:0% B, NabAreghori n§ Rt hiad E@seaﬁrhm ati ¢k raivatural or

etg’%ntsuesttllgute@ c?.\anlnocadgo éz\_{a C:?G ?._mg l? aplgl yam no acid or

am no aci & deriva he pur poses of
CaF‘PleXst ration: If the amno acid HZN-A i s, for exanple,
as@ﬂiry:(ibrh&ud cbgresp&ﬁ&@%thNH%séh&ﬁréRﬁ Bixdr R1I3 is a

is ea(:qxlyg ubgz ggd bgo{%: arbo ﬁg* 5> Mre pr eferred

ounsac ng tot e THvention wherein Ais
CYF‘F?GHP aﬁleéalprdé?ﬁr?éd forieaPPRAiBy '@ &ks &g dhe¥he ani no
RZGEOWY fk stnan samsiﬁtiueé‘d dyoihlarri—rse) amhidcdebkyat i ve (for
cI arification: The formal cleavage..of the,am no group

luta orres ondln
IR an < HRRY AEY I ° does ‘Aot “mean t he ¢l eavage of an

Prmlnéu@ﬁeweﬁrWﬂWOE@erIe(CQFIE?JBW()H’ZRPCO) that is
ﬁﬁbtxiypnally present but of an am no group bonded to a

ar bon atom t hat ot carry further substituents
glu’i &F ¥Hah PR a€ tthe t5° Wher?lﬁﬁ °Cor respondl ng
isrRrgPEhISURIT takecRDB W@r%@om géP@&‘vage of an am no

g1@¥:Qup dd-oreRsRalagh Nee Waldk dilee RS or RY is
methyl substituted by carboxy,

histidine, corresponding to the case where R or R is
ethyl substituted by carboxy and imidazolyl,

isoleucine, corresponding to the case where R'? or R'? is
2-methylbutyl substituted by carboxy,

leucine, corresponding to the case where R? or R is 3-
methylbutyl substituted by carboxy,

iysine, corresponding to the case where R or R is n-
pentyl substituted by carboxy and aminc, wherein binding
can take place via the amino group adjacent to the

carboxyl group:

HZN\/\/\rCOOH

. {arrow indicates the bond line or

binding site) or via the terminal amino group:
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H2ZN ~ /COOH (the arrow denotes the binding site) and
not: COOH O NH2 t{t3fe -arrow denotes the binding
site)). 20 Still nore preferably, the radical Ais
f or med fro§bé$e cl eavage of a H2N group fromthe
0 0 e followng amno acids: alanine,
corresponyding to the case where R12 or R13 is ethyl
substituted by (gemchokpicatesgthegpefichiiiiee CFess
biﬂﬁﬁ&&ﬁﬁ@ﬂ)s?Qﬂég@&@o&ﬁ&ggghﬂhkhgm@ﬁﬁﬁmﬂhere glz or
R13 i t . t.i_tute y carboxy and guani di no,
f°%%§%r§é?ﬁﬁ% %%EKQQSOnding to the case where R12 or RI13
is ethyl substituted by am nocarbonyl (carbanoyl) and
5 carboxy, aspartgrc agid, gprresponqing to the case

wher ¢ R12 or is Ei\hyl/substitiyted by two carboxy

grouggLQFst j | ess Ked)-N corresponding to

t he 5 er e & s et hylR’substituted by

thhid&y (- SH) ang boxy,, , - glutam ne, correspondi ng

to tlhe case Where 12 Fr RE3 is propyl substituted by

ani ar bonyl (carbanoyl) and carboxy, - glutamc
HORG d, corresponding to the case where R12 or R13 is

propyli substituted by two carboxy groups, 15 -

corresponding to the case where R12 or R13 is
ubstituted by carboxy, - histidine,
correspogding to the case where R12 or R13 is ethyl
substi tut'ee, by carboxy and i nidazolyl,

or

H,N° COOH

(this applies analogously to other basic amino acids
having more than one amino group),
methionine, corresponding to the case where R'? or R™ is

n-propyl substituted by carboxy and methylthio,
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- isol eucine, corresponding to the case where R12 or
R13 is 20 2-nethylbutyl substituted by carboxy, -
Ieuci ne corresponding to the case where R12 or R13

- Phena’ il anl l bu ¥res§gz?cﬁy té'lot %ge @és&%@?&én o Si ne,

|
espondin case where m§y| s n-
15peéﬁtfylS“éﬁl%tlﬁ%?éocaﬁ?o}&yaﬁb%@e%d am no wher ei n
- sebindi Agregnenly takde p&a&aewnélra theraxt ne group
suk?sdcjl‘%‘ﬁte%tb} %a%ﬁ%‘%‘(g% egg ygroup: Hz2N, ~ -~/ COON 71

row i ndi cate "Tine or blndlng site) or

- thmoa!ltleheC?Jéfreﬁi)mm%rﬁon@eg%%ﬁp“’h% 53 er BOCH RF2 (arrow
prd>prj,d| safsesuithe H@Oﬂzdrﬂokf]eanﬁrhydbbibdl ng site), so that the

Qrres ondln ound f b li ke
- tr‘(Fh °§h %o&%n% ¢ %e 25 Q‘ﬁ?ﬁﬁ (Ojr)u SE z HNRL
eting R@DSRAW SBNHZY B RYoRYL RS R3 R ~o NEN-N HN

- tyrosine, corresponding to the case where RY or RY is
ethyl substituted by carboxy and hydroxyphenyl, and

- valine, corresponding to the case where RY or R is 2-
methylpropyl substituted by carboxy,

or derivatives, such as in particular esters or amides,

thereof, corresponding to the case where R is alkoxy or

optionally substituted amino, or derivatives or polyaminc acids

thereof, which are formed by peptidic linking with one or more

further amino acids tc the amino acids mentioned hereinbefore

or hereinafter.

Further amino acid compounds, or derivatives thereof, from
which a radical R*? or R' is formed formally by cleavage of an
amine group include: creatine {less preferred), creatinine,
taurine, or derivatives or polyamino acids thereof, which are
formed by peptidic linking with cne or more further amino acids
to the amino acids mentioned hereinbefore or hereinafter. Also
included are so-called non-proteinogenic amince acids, such as,
for example: 4-aminobutyric acid (GABA), L-homoserine (2-amino-
4-hydroxybutyric acid}, ornithine (2,5-diaminovaleric acid), IL-
(+)-citrulline (N5-{aminocarbcnyl)-L-ornithine}, 5-
hydroxytryptophan {5-HTP), f#-alanine (3-aminopropionic acid),
B-methylamino-alanine, D-valine, D-alanine, D-glutamic acid and

2,6-diaminopimelic acid.
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20

Rio RB 8 RQ H2ZN COOH 10 (this applies analogously to
ot her basic anmino-a¢?ds having nore than one am no
group) nmet hi oni ne, corresponding to the case where

The derlva 9%5 %}Sthlesabzoqrepr{e%9¥$nie%ugﬁtnbtébtlgdcck%o&r@rsboxy and

phe | ani ne, corresponding to the
HoN-A aﬁeaéé Rﬁﬁ*é%%llPazthBT‘e I‘-’(E%Ch PRVPRSH TeUIEtPY ut ed by car boxy
replacefi@rdt phenyldroger iahey bgor hedpeivdi fvgetient he case where
R12 or RI3 is ethyl substituted by carboxy and
hydroxy, 5 - threonine, corr andi to.the case
Very Proherrgd BFS GPEINSS| PRI o’bcill'etgg ubst n‘%u P ed°by "car boxy
the radacel Ryih oxsived rippooghialy, céorvres pontingt 6*1®e case
from th o@p Bkztlﬂar afihd h&idse§Yhins Whstitk udeadvanivear boxy and
4h éi mle; si ne. . corresponding to the case where R12
an lSBflﬁféa SerAYI ™ Substituted by carboxy and
hydroxyphenyl and val i ne, corresponding to the case
Most préh@ired RE2 @ﬁnpmsi Sccdrdimet fyy lcpe apybntsabsthietetred by
the radlga{lng:%%’edglrlvgﬁrﬂ V@]%ela\éggc‘e O%u‘&l@ %I% J;%ugafrtolncﬁ-ﬂear esters

correspon tg the case where
group ORI §°1éPR’65?yarb‘P°1%°18E>t‘i ﬁ%’tr’loya%ltiibg?’iltvﬁlvﬁs am no, or
giycinederivatives or polyam no acids thereof, which are
o fornmed by peptidic Iinking with one or more further
amno acids to the am no aci ds nentioned herei nbefore
g hereinafter. 20 Further am no acid conpounds, or
A,H derivatives thereof, from which a radical Rl12 or R13
is fornmed formally by cl eavage of an am no group
correspbmiingder REreaki’ne (| ess pr eferred), creatinine,
o taurine, or derivatives or polyam no acids thereof,
vvhi ch are

Hz<|3 OH
glycineamide:
0]

L

2" "NH,
NH

2 (2-amino-acetamide), corresponding to R'? or R =

0O

H?.(l3 NH,

glycine ethyl ester:
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15

formed by peptidic |inking with one or nore further
am no acids 25 to tH® anino acids nentioned
herei nbefore or hereinafter. Also included are
so-cal | ed non- protei nogeni c am no acids, such as, for
exféd‘rpl e: 4-am nobutyric acid (GABA), L-honoserine
zcxgé%no- 4- hydr oxybutyric acid), ornithine
? i am noval eric acid), L- (+) citrulline
( N5- (am(ardaar Ishys ackd Gthvt [fishRY) , Gprygsponding
hydr oxytrypsophan (5-HTP), B-al ani ne (3-ami nopropionic
acid), B- h 2am no- al ani ne, D-valine, D alanine,
Dglutah*h ‘a~qpd 2, 6-diamnopinelic acid. - 22
to R olhgaderiv tlves of °t he above-nentioned ami no acid
compounds H2N-A are in particular those which have
been fornmed by replacenent of a hydrogen atom by a
histidifgrdr oxyl function. 5 Very preferred are conpounds
accordi ng to the invention wherein the radical Ais
d formal Iy by cleavage of the H2N group from
oup of the amno acids glycine and its
ﬁ% ves and histidine and its derivatives. 10
pré#erred are conpounds according to the
N’ [ nveﬁtl on wherein the radical A is derived by
cl eavage of the H2N group fromthe group of the
foll owi ng am no acids or am no acid derivatives:
corresp&hdi%n@ rR® o HBCGAOH NH2 15 corresponding to R12 or R's
OH2 CAAOH glycineamde: O

H, O

H

H(://N I \?JL
‘N—CH

or histidineamide:

(2-amino-3-{1H-imidazol-4-yl)—propicnamide),

corresponding to R*? or RY =



H2C~-NH2 NH2 = (2-am no-acetam de), corresponding to
R12 or R's O H2 i RH2® 20 glycine ethyl ester: - 23 -
0O Hz HZC O CCH3 NH2 (am no-acetic acid ethyl ester),
cerresponding 0 Hz Hzi OC G to Rl2 or R13 =
ifline: 5 H O NNCH- HC'/ CHNN'CHOH H
/,Nico‘rce ding to R12 or RI3 = Hz O NYCHA HC N ICH OH
HC\N/CAO H or Ri sti di neani de:

H

With the exception of glycine, all amino acids contain
asymmetric carbon atoms. The compounds according to the
invention in which R or R* is a radical A which is formed
formally by cleavage of an aminc group from a natural amino
acid therefore have the natural configuration (I configuration)
of the amino acid. This is also true of compounds that are
formed formally by cleavage of an aminc group from an amino
acid derivative, a polyamine acid and pelyamino acid
derivatives. According to the invention, however, the case
where the aminc acids have the non-natural D configuration,

such as D-alanine, D-glutamic acid, etc., is alsc included.

Preference is given according to the invention to compounds
wherein the amino acids H:N-A have the L configuration, or
wherein R"™ or R'? represents the radical A of such an amino
acid, and to those compounds wherein the underlying amino acid
derivatives, the polyaminc acids and the pelyamine acid
derivatives are derived from amino acids HN-A having the L

configuration.

In view of their better water solubility, preference is further
given to compounds in which the radical R or R'’ is formed
formally by cleavage of a WH: group from an acidic amino acid
having at least two carboxyl groups, such as agpartic acid,
glutamic acid. The use of hydroxyl-group-ceniaining amino
acids, such as, for example, threonine, can also be preferred

from this point of view.



10

15

20

25

30

H O N~C HANHz HQ\ CH NH 2 NH
( 2- ami no- 3- (1H i m"daZotf - 4-yl ) - propi onani de), 15
corresponding to R12 or R1I3 =24 - 2 ONC H~ HCN
AlternaN?!% 2]CHH Wth the exception of glycine, all amno
IdS contain. asymmetric_carbon at onE,, Th ounds
In sleeTRRGVE Ay FEEHE RVERETSR | H e  R1Z b RIS |5 a
are eachgdikghl whemshincdt Lsaftopnedt fhor pbihviiyoipppe|feavage of an

least &HE NRALGEOUPHT,I GfBe@e AR YT Bhe aBE NBwo a@&uétib%ei ore have

t he natwur al onf| uratlo L confj f t he
referen%em B act d™Fhi's tg Fscfint%(rue&of Aé% oungs t are

exampleg ocrﬁTéélkﬁortﬁaﬂ}%eb?lV@PeaW@ef%‘f RarPrafi I8 6?’6uﬁo from an
and RYam nfLtkbnaGikd derisvabiMeeny pal pariinacacidnand
:anludepglzé{'r%%g 1%%hdforde lpyﬁtgrfaygf‘ séggquE@gafkglt hfn

tTon case where the amino acids
the deﬁ%&?/*é“{nhé’fnc?n ﬁ‘éﬁl uF‘aI TRoAFi ﬁtﬁﬁlré’f‘i’onhaloéfﬁ%ha%%
cyano. Dimal apidaejonD gbedsani«€ awbshitebwts, S adldkgli ntd uded. 15

alternaE{v%f Q; eNGe &&lgbge{heagggﬁﬁlegggltvgntf@: hﬁnglR@n to
npounds . wherein the am no aci ds H2ZN-A have the L

in alte’é??ﬁﬂ’%&ﬁa‘?"ls&ﬁlbegrhe%ﬁ%?%qoﬁe REIDPSR13 represents the
rad| cal A of such an amino acid, and to those
conpounds, wherein the underlying anmino acid
derivati ves) t he pol yam no aci ds and the pol yam no

- acitgiol (
- alkylthio, such as in particular methylthico,

- amino {-NH:),

- mono— or di-alkylamino,

- acylamino, wherein acyl is in particular as defined
above,

- saturated, wunsaturated or arcmatic, mono- or bi-
cyclic, optionally substituted heterocyclic radicals,
such as, for example, the above-mentioned opticnally
substituted hetercaromatic radicals, preferably
imidazolyl, such as imidazol-5-yl, 1H-indolyl, such
as 1H-indol-3-yi,

- opticnally substituted aryl, as described above, in
particular phenyl, hydroxyphenyl, such as d4-hydroxy-
phenyl, alkoxyphenyl, such as-methoxyphenyl, 7

- hydroxy,

- alkoxy, as described hereinbefore, and

- a group of the feormula:

—X—R , wherein ¥? and R are as defined above,
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20 derivatives are derived fromam no acids H2ZN A
having the L confiffuration. In view of their better
wat er solubility, preference is further given to
.. conpounds in which _th ragi. | 2 o RL3.is fornmed 25
and, L1 ESF Rl ?/r%? ol éavefga‘ééh%flsa %@ ]@e(g%up from an aci dic
from theygieryageidf tralingratr FeAs{ERe i rarthsy Mgfoups, such
as aspartic acid, glutamc acid. The use of
alternati%droxyl - group-contai ning amno acids, such as, for
e, threonine, can also be preferred, fyomthis

In altefRFtare of) VFRWONSH M5 inbgotsndPPvid 2R | AhIR er nati ve
togethe? Jvitie rthie omedodrer ererbeborigichwheayepre Re2degndfRI3  are

a saturﬁ@é‘ch ctﬁl Klllfllsatu;:yﬂgé'de,i %p@ioda@@@ts%@i&]&:e& hg-l atkyd- groups
as at .|l east one substituent efer ne or two
membereqs Faq "PLgh{en t%%ri‘agrféncgrel arrlﬁlyf%e%ﬁra éa%ﬁ(%éﬁgr?ségard to
possiblg frénglelErdnsi ornsiakid ekdiplesd ROt 2Bl KPP RiGTP¥se gi ven
atom toa;WBY%’) L’foelear@r bhiear phoferR3?y aRdudl3s4 norald-ernati ve
. Subst.ituents, of Kyl rdi dnel ude
membere%xg% oélghd'i \SllgDnSt B‘Sr]te'dg_%ltl%ghgﬁ%l%g %Iuggé%tl ﬁ%rg %jll'kyl "in
morpholiné=ylef i ni t itGACBFPIRLIAAER2, sucRYELAYITdxY:’ hal ogen
oxazolidifd34A, cymnazollinimaddiyll onrcpossilbperlibsin-t twent s of
al kyl jin,_alternatiye 2),alkso dipclyde (the,exanpl es
1y1)5. 4 .
tproly )gl ven of:or %LlZ aﬂg: R13y |pnﬁél terlnat—?ve(l c<>3Iescri bed
hydroxyipgpEyiibef of: suBIPLEs - Ghani WRTY PIBY? thfH (- SH),
particutardl kytetérred. such as in particular nmethylthio, -
amno (-NH2), - nono- or di-alkylamno, - acylam no,
Triazenmgrr;pec!urr]ldsa%){l!at Ia?rel g]ar@Ja_'cr&llagylL %E:e esrrggfalcgg:gding to
the inventicn ére those wherein R* and R? are in each case
alkyl, preferably alkyl having from 1 to 6 carbon atoms,

particularly preferably methyl.

Triazene compounds that are particularly preferred according to
the invention are those wherein R?, R%, R®, R®, R7, R®, R? and R'®

are in each case hydrogen.

Triazene compounds that are particularly preferred according to

the invention are those wherein X' is carbonyl.

Triazene compounds that are particularly preferred according to
the invention are those wherein R is alkanediyl, preferably
linear alkanediyl having from 1 to 6 carbon atoms, particularly

preferably methylene (-CH;-) or ethane~1, 2-divyl.
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20 above, - saturated, unsaturated or aromatic, nono-
or bi- cyclic, opti®hally substituted heterocyclic
radicals, such as, for exanple, the above-nentioned

Triazen@ Péo&ngaﬁ,'dls .\/tha$, upst bgﬂ'&@&jla@@§' egr@%&@ata&om%c@ s,

pr ef er abl I m dazol such as i m dazol -5-yl,

the m"iﬁloﬁo‘?ﬂe ¥hos§u‘8ﬁreﬂb ].’L%il-raﬁb‘@l ®3-yl, - optionally
substltuted aryl, as descrlbed above, in particular
phenyl , hydroxyphen , such as 4-hydroxy- phenyl,
alkoxyphenyl su& @@S met hoxyphenyl, 30 - hydroxy, -
al koxy, as b herei nbefore, and - a group of

%! and tHeerddeaul a: Xz RRl4omher giten)@nanchdRi4l are as

. _ anbifheRarticul ar, also the

in the ?%% %égglhp:églhatrlgéﬁﬁota?%?ngﬁ y fromthe cl eavage of
the NH2 group fromthe am no acids NH2-A. Alternative

Triazend)comboynds afHaer avat Py i8)largntdre et ercsrrbabore,

the invODBLAI HeRiRaNheRLZ: tnd a@ethar with the nitrogen atom
to which they are bonded, form a saturated or
unsaturated, optionally substituted 5- to 8- nenbered
ring which can ptlonally contain further heteroatons,
possible ring s consi sting of R12 and R13 and
the nitrogen 10§ at omto~which they are bonded
preferably |ncIMde 5- or 6- nenbered, optionally

x and SHOSAdikui ed I g such as,piperheiyiche Yhaical
phol 1 n-4-y t hi onor hoI|n- h¥l pyrrolidin-I-yl,

are in EBGa?Bf?WEPFﬁ?%O?Irel?TﬁWﬁzB i°8F i
2-car boxyl -pyrrolidin-I-yl (pronI) 3- or

partlcuﬂamgléﬁwn@ea&pcwén PYES Qi ngi td knylint@reiof t4 15
cmqmund!cm f¥m3{0|¥l) etc. Prolyl and hydroxy-prolyl are

R R’ RS R®
0 R'
1 1 et
R~—0O X N=N—N
12_—~N
R \ R" - R® R

R13

Particular preference is given according to the inventiocn to

compounds of formula (1) or (2) wherein

R! and R? are in each case alkyl,
r%}, RY, R®, R%, R’, R®, R® and R! are in each case hydrogen,
Rl is alkanediyl,

R“Z is hydrogen and R*® is a radical A of a compound of the



particularly preferred. Triazene conpounds that are
particul arly preferf®d according to the invention are
those wherein R and R2 are in each case 20 al kyl,
roldh8l arall y.al kyl having from1 to 6 carbon atons,
particularly preferably nmethyl. Triazene ounds
ngt?%?yﬁ?ogeb%?ipgullﬁr? )faéjrcgafeie‘? r¢d? SCEBTH! n&g;%gg t he
foimmerntNdn d@reeethose wherein R3, R', R5, R6, R7, R8, RO
and R q ra%@ﬁ@lr @efiﬂre&&ﬁhpmﬁl gcf'lmrﬁgafe@min-gr bﬁi@ned_
co that _are.parti r referred according to
thg | ﬁcgf%?lfloannaat:ruelfa%hccfsgyr\%%g?leﬁ %m%f ?‘gld(rfa?bonyl . 30
Tr PaZeRré CoRPBhRES PREC aféd B vRrEcart ¥ preferred
aceordining teid bhepdinamanbi ancadeitiase, wharein R11 is
1 alk Iyl ,_preferably Ilinear al kanediyl having from
X ?St%r}ggljé%réocﬁr g't ons, particularly preferably
net hyl ene (-CH2-) or ethane-I,2-diyl. - 27 Triazene

16 Most prefapalinds dolbpadunas esepadttedcincar the prefrersredstibgordi ng to

of:

15

the invention are those wherein the radicals R N=N-N

X1l and the radical R on the phenylene radical are 5

in the para-position relative to one another. Triazene

conmpounds that are particularly preferred according to

the invention are those wherein the radicals 0 ~--R1
' X1 and the Padical R on the

ar e Wpara- position rel ative
o 8
0

(Example 4)

0
~phen
]o 0

{(Exampie 2)

o)
I
>~ /\)‘I\ OMe
Ny 0 N/jl/
| H
O

(Example 1)



Particular preference is given according to the
invention to conpotthds of formula (2): 15 RO R7 R3
R71 Ox1 NEN-N\ z R R72~ 10 4 Re Rs R R13 (2)
Particul ar preference is given according to the
|nvent|on to conpounds of for 5}(1) or (2) wherein

case hydrogen R is
4600 3 is a radical A of

qncon'pound of the - 2 8 - romul a H2ZN-A or R13 is

hydr ogen and R12 is a radi %‘N a conpound of the

formula H2ZN-A, wherein A is @ radi cal(Egewilved by

cl eavage of the amino group 5 (-NH2) froma natural

or synthetic amno acid, a natural or synthetic am no

acid deri Vidtive or a polyanmino acid or pol yam no acid

! X1l is carbo?jyl (-CO). 10 Most

pounds el gcted from the group

.k i N
e ¢ NH,
|

O (Example 6)

(Example 3)

@)
PR
‘\N/NQN O/A\ﬂ/ OH
| 0

—0
HO

| -
B
N~ ™N (9] OH
o T
QO
OH
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15

0-, N NN O A(}|0NS_ExarrpIe 4) 0 OCAOON(O ~NH 0
(Exanple 2) 15 0~ AND, NON AlI'Ove O (Exanple 1)
29 ON N HNNNI O-~N 1O H2N O (Exanple 5) 0\
| \V HO N iNNH 0 (Exanple 6) 0 HO NN N
QA N~, AG\ SOO(Exan'pIe 3) 0O\ HO NN,NI al
~, - Nx O O N\/\//
and
0]
O
oW
LA A
~N 0 OH
| Y
OH

or pharmaceutically acceptable salts thereof.

The preferred compounds further include the following

compounds:

{(free acid of

Example 9),

o
O. OH
O O I
~Ns /\)’I\
SNTRN - 0 N
| H
0

NH, (free acid

of Example 7} and
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20

25

/| Of NOH O-O HOOHO NNNO-NOH OOOH 30 -
OHONNNOW'SGH"SoHand 0\ O i ~RNNOH
IO OH 5 or pharnaceutically acceptable salts
thereof. Jhe preferred conpounds further include the
fol | ow conpounds: 10 0 \ I \ O N~N\N O-\ N~~SC3H

0
/\)I\ NH2
Y
| H
0 (Example 8)

and their pharmaceutically acceptable salts.

(In these structural formulae, a structural element of the

N

formula , for example, denotes a dimethylaminc group, that
is to say the methyl groups are represented by single lines, a

notation which is well known to the person skilled in the art.

Analogously, represents an abbreviated notation for a

methylene radical (-CHz-)).

Preference is further given according to the invention to

compounds of formula (1} wherein

R is hydrogen and R*® is substituted alkyl, or

R'? is hydrogen and R'? is substituted alkyl, wherein

substituted alkyl is an alkyl group having at least one
sulfonic acid radical, sulfonic acid ester radical or
sulfonamido radical. Particular preference is given in this
connection to compounds in which substituted alkyl in the

definition of R*¥® or R!¥ is a radical of the formula:

2 which is derived from taurine (2-amincethane-

sulfonic acid).
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H (free acid of Exanple 9), 0 OOH \ \ uUONNI Ho
NH2 (free acid of ¥anple 7) and 15 - 31 - 0 rN'N O
N\~NH2 ~ O (Exanple 8) and their pharnaceutically

acceptable salts. 5 (In these structural formul ae, a

) structural nt_ of for exanpl e,
Teiazend SHAIBIE AGERRLRG I b OB CHAT oPtebe. o on ?ﬁe
basic grmphydangpouped anetheem@seﬁttééllbyohém?gP‘étHCFHéfs
acceptaiﬂ%t @&lt@nwwm ﬁﬁrh&cé&h&al‘iﬂ%&eﬁ@bﬂb&cﬁ!&és@BclrSkl | | ed in
as, for e tarn?l lts w1%%co)rrLljiSfJe¥?]l agpc[se,sg b%x rl(;ag’é%@;% %t ed

yl'ene 'radi ca
Sulfonl@raé#%?r eﬁ‘e‘fé1 P?y fLaF tHeFr i vEH PabYBPat 19§t ¢tfre i nvention
hydrobréQc &QApyAdsodt daumeiaridie whiel, eprospiodRE2 i s

acid, t%l)%: EJQCg%QlC?ng %ﬁeéﬁf§ﬁﬁ@g&£&t Eﬁir@k%—yl or R13 is

rogen an i S substituted al wher ei n
ethanes‘éllf8§’t‘f et EdagiRytc st an aﬁ?%}lglﬁi’l&ﬁb Fatifg at | east
acid, poipeonixubfioni turacic acadi calyensetiffonic aatd.d ester

benzeneé&y}bﬁ¥u a&!d, trifluorvacetic acid, naphthalene-1,5-
disulfonic acid, salicylic acid, benzoic acid, lactic acid,
malic acid, 3-hydroxy-Z-naphthoic acid, citric acid or acetic

acid.

Triazene compounds according teo the invention that contain
acidic groups can be used in the form of their pharmaceutically
acceptable salts with pharmaceutically acceptable bases, such
as, fof example, salts with alkali or alkaline earth‘
hydroxides, such as NaOH, KOH, Ca(OH):, Mg(OH):, etc., amine
compounds, such as ethylamine, diethylamine, triethylamine,
ethyldiisopropylamine, ethanolamine, diethanolamine,
triethanolamine, methylglucamine, dicyclohexylamine,
dimethylaminoethancl, procaine, dibenzylamine, N-methyi-
morpholine, arginine, lysine, ethylenediamine, N-methyl-
piperidine, Z2-aminc-2-methyl-l-propanol, 2—amino-2-methyl-1, 3-
propanedicl, 2-amino-2-hydroxyl-methyl-1,3-propanediol (TRIS),

etc.

The water solubility, or the solubility in physiological
saline, and accordingly optionally also the activity, of the
compounds according to the inverntion can be influenced

significantly by salt formation in general, specifically aiso



20 sul fonam do radlc? Particul ar preference is given
in this connection”to conpounds in which substituted
alkyl in the definition of R12 or Rl3 is a radical of

by the bR EOsMUb@iteb2ionl Gde SR e H2nWhicahur satienkved from

taurine (2-am noethane- 25 sulfonic acid). - 32

Sz ene conpounds according to the invention that

contain basic groups can be used in the formof their
pharmaceutically acceptable salts with
phar maceuti cal | cep abl e acids, such 5 as, for
exanpl e, salt i , rboxylic acids
and | f\Qni ¢ nple, with
hydro%ﬁloFWb ati d, hyiroU?oni aC|d OWydri odi ¢ aci d,
sul furilc acid, phosphoric acia, tartaric acid,
nmet hanesul foni ¢ aci d, hydroxy ethanesul fonic acid,
aceturic acid (acetylglycine), maleic 10 acid,
(Examplpropi bad e sxdiudiliftuniar weteachd,25t@ldeavesul f oni ¢ aci d,
1 g/htbsn%ﬁ@fe%w&gnmsagapc hggl fEé&%@@ﬁ%ﬂ 6 vaskdat
apht hal ene-1,5- disulfonic acid, salicylic acid,
25%30fb%ﬁ2%ﬁ@0éﬁlﬁPﬁ actic acid, malic acid,
3- hydr oxy- 2-napht hoic acid, citric acid or acetic

Howeveraceh% wét%rTgal%fﬂ%yp%@p%qgﬂ&qwﬁwg to the invention

contain acid groups can_be used in the form of
PhYSlOlPWéﬁall iﬂ%é?‘?mé%‘ﬂltaICE%quf}lea@E@ﬂlﬁHye atsq tRewith
activitphaifneiee bbnahdsy aacoeptabbettizasesntsachs Ase f or
mgmfl@as&rml eﬁﬂnttsua#eme@kgﬁl blpaumglcmggr& gy th 20

dr Oxi des,. suc hbh Nq% 2, etc.
basic Sﬁfﬁcﬁére ConPEURTEC e f e&‘?eé‘ferfyl g?ﬁ e, mp& ¥l ani ne,
compountir¢fe Exapipaei 2¢, surethyindly @@pr@p’yl%ﬂ@rﬁ@teet hanol ami ne,
solubilgﬁﬁtogagb%l gmi@?e at room temperature (25°C), which is

much higher than that of the compound of Example 4a)

the co

(4 g/litre), even though it contains one more methylene group.

A high degree of water solubility of the compounds according to
the invention is not absolutely critical because the
predominant proporticn of the substance is probably in protein-
bound form in the bloodstream. Rather, it is generally
important that the substances are recognised as substrate for a
transport system in the body. In connection with the present
invention, the so-called OATs {(organic anion transporters) and
OATPs (organic anion transporter proteins} are presumably of
particular importance. However, these do not have 100 %
specificity for anions. An example thereof of digitoxin.

Peptide transporters can also be discussed as relevant uptake



triethanol am ne, nethyl gl ucam ne, dicycl ohexyl ani ne,
di met hyl am noet hanot procai ne, dibenzyl am ne,
N- net hyl - 25 norpholine, arginine, |ysine,

and excgtﬁxlll %@gélﬁ%g%hl% %&Wlls@ltﬁgrdnghﬂ%Cld or
2-am no 2- J;y -1 - propanol, 2-ani no-2-nethyl -1, 3-

amino aghdy BUASHTFH1C2D ami no- 2- hydr oxyl - et hyl - |, 3- pr opanedi ol
(TRS), et_c 30 The water solubility, or the
The use SEH Uhdrrl:.h&—yz-hﬁdr}b&yﬂn{éltﬁ)@i—ﬁai prSgdrenesl ameksacaer di ngly

5 sodium sﬁtclo?na:%lré/%er!:%cﬁe I %s@ct! evbg&grg%ldt nglncgpég@%l@ds

nvention can be influenced
the watey @ﬁi‘fbiléa‘ﬁrt Py By <areutdsy ARtITEHS A° gdfier al |
inventi&pecifically also - 33 by the choice of counter-ion.
For exanple, the sodium salt of t he conpound o \ 1\
HO|~NNO-rNO—|05€S Ie4£)
Depending PPNt S HFRCWAE ert Gt €55 “tﬁjfS AtsGatY §7It1h? re, whereas
10 inventidrhead RxSsisdht strasoimogetighEdamsy (¢rrnwedrersat  25C of

dlaster@tgggltlezg§owk%l égy&ﬁetxl_tg m’ﬂ@ﬁ[%rtomg hee Vﬁb@éntso"."ﬂbm lity,

the solubilit si ol caI Line, and
ln"entl%%?‘iﬁfﬁ@? )?lS%tlln%h%cFls Yo toggt ac’fain\%ll me,rsocfr t he
dlaster@UﬁpMdsnth@eWﬁﬂgthleéectﬂﬁeﬂi@n?mtll@f‘?ﬂga]eﬂyso
pure fosisd esarf icp8YrhY1 flepenianieuBd@ontaiti ahdl prdceds@®t ances on

sic structure o elyves. Fo
15 of optl%q reio% 'l:JtCHlé Tg:% as Jgr&c@* n%)%r?ﬁrr%%gg%a% S%pérél/SI ngI yr
dlasterwowsytf@?%f Wt éﬁ?actw obth P GRIBE0 Y9 itre at room

compoundLNPRL L tiie cbfohds Wt@hlihg to the invention can
occur in tautomeric forms, the present invention includes the
use of all tautoméric forms.

20
The present invention relates further to a process for the
preparation of the compounds of formula {1}, which comprises

the step:

25 reaction of a compound of formula (3):

(3}

or a salt thereof, such as in particular the sodium, potassium

30 or calcium salt thereof, with a compound of formula (4)
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is

much hi gher than that of the conpound of Exanple 4a)

(4 g/litre), even though it contains one nore )

nmet hyl ene group. 20 A high degree of water solubility

of the conpounds according _the invention is not

absolutely critical because the predom nant

proportion of the substance is probably in protein-

bound formin the bl oodstream Rather, it is generally

i mportant that the substances are recogni sed as

suhstrate for a 25 transport systemin the body. In

co nh%tion wWth the present invention, the so-called

OATs ngpfc ani on transporters) and OATPs (organic

anioq/ﬁransporter proteins) are presumably of

parki/cul ar inportance. However, these do not have 100

% "specificity for anions. An exanpl e thereof of

di gitoxin. 30 Peptide transporters can al so be

di scussed as_rel evant uptake - 34  and excretion
whemethaR! $ivs Rihian recadhi 86 EREIBAT Mo ER Yo" SHni no

acid am de radical. The use of

2-anino-2-hydroxy|-nethyl-l,s-propanedioL éTRI%% and . g
TheSpsepauat e tef | BhgrierierFent ApARSndend3 bat&yridurd e

i ncreasin the i3l hges6HPO&NOEN DE
Outa388$8$%%g¥% E%éég%jéﬁ%%%ﬁghxgéﬁgﬁgfﬁg_on their
1798L18CAUr By dirzaohpouins e dbrdiwgetsYinRe agyno compound,

Jnventjion can exist in.stereqi ri 0 correspondin
whicBnift Fohert® %F%%%%?@é? dﬁ%ﬁg q&ﬁ%ﬁeggyﬁﬁgtric carbon ©
nit@boaBmBhend! emeat foThewingverianen iflRawsstakesari®

i ncludes the use of , the enantioqgg%foqzu

PregRaRtePBOPESTRTS Bt SHTr e ThaT &5t . e ~ (47 L (1) -3, 3~

AimERBYPLL QUBFL £2bhy1] PRz I NEploaToNt-poralpyybeminojacetic
obtained by conventional processes 15 of optica

acifdigsol ution, such as by fractional crystallisation of
di ast ereoi somers thereof by reaction with optically
active conpounds. Were the conpoun8§ according to

H.CQ he i nvent pomcark? . )

N —N= O"'C““C—I‘L—N O
N—N=N C |
/ H, H, _0—46'

H,C o

Step 1



occur in tautomeric forns, the present invention
includes the use of®all tautomeric fornms. 20 The
present invention relates further to a process for the
preparati on of the conmpounds of fornmula (1), which
conpri se$®* he step: reaction of a conpound of
OLQ{CI-‘,DM ANIFdynzon RridR7 Op ONNNRX/ RZ HO
ORl R6 Rerektich 3) o sakto eof , such as in
particul ar the sodium potassium 30 or calciumsalt
seps thereof, with a cgpmound of fornuka (4) - 35 - R12 N-H

p RL3/ °V\,he|fr ei nOR” t @GokdaBorand X1 mefi d
\ e baf or e S—IEW T pafyty 0 tazene
HoN ous° ogan be ca{?gri éd out anal ogously to the
preparati on nethod described in DE 1793115 Al by

seps di @zotisatifon of the underlying am no conpound, which
gnc rovmdefl turn i ned . by reduction fromthe
——cormds in oy C8hpound. The fol | owi ng schene
Methiglveitafe) It rates the prepafation process using the exanpl e
of {2-[4-(4-[(1E) -3, 3-
dimethyl -1 -triazenyl]-benzoyl)-phenoxy] - propi onyl am no

- o
Stepé ) aceti c .
LIOHITHF @ O
\?,Nm/‘ ‘\o/\/lLNH’\Tr"H
0

]

The steps shown are types of reaction which are known per se
{Friedel Crafts acylation, hydrogenation or reduction of the
5 nitro group, diazotisation, amidation and saponification) and
which can be carried out in a manner known per se. The
corresponding salt is obtained by reaction with a
pharmaceutically acceptable base. Instead of methyl glycinate
it is also possible to use in step 5 other amino compounds of

10 the formula:

in particular also other amino acids or derivatives thereof.

15

Bnalogously to the above scheme there is obtained



acid: HBOOH '"NNNOHH-N O H3' " - - 22 CH2
0

OH 15 Step 1L 003CA0 O v O* O vx 'OH -

Step2 0 \O OH p.NI'trobenzoyl chloride 01 0 FC
Reaction 02N\ / O---'"-OH Step 3 O Step 4 0 litl 1.
Di azothation / \ O\ | | /_ ~} OH 2. Dinethylam ne ~N

\ NON \ " &H 00 epHs EDC HCI/HOBT | | \ xO
/NHN-—— (e T glgcinate | 0 Step 6 0
LIOH T I ( O"N'N N 02, gyO8B—QdH | 0 The steps

shown are types of reaction wht cl-ar e known per se
(Friedel Crafts acylation, hydrogenation or reduction

{2-14- (ofl (1e3, 3-dimethyl-1-triazenyl]-benzoyl)-phenoxy] -
acetylamino}acetic acid and salts thereof starting from
5 phenoxyacetic acid, which is reacted in step 2 with p-

nitrobenzoyl chloride in a Friedel~Crafts reaction.

With regard to the stilbene derivatives, in which X' = -CH=CH-,
reference may be made, for example, to W02004/106358. The

10 preparation of further starting compounds is described in DE
1793115 Al, which has already been mentioned, in DE 2147781 Al
and in DE 1768720 Al.

With regard to preferred reaction conditions, reference may be

15 made to the examples.

The hydroxamic acid derivatives, in which one of RY and R' is
hydrogen and the other is hydroxyl, can be reacted, for
example, analogously to US 20070135424 A (for example

20 intermediate 24) by reaction of the acid:

with O- (tetrahydro-2H-pyran-2-yl)-hydroxylamine to give the

25 compound of the formula:



. oxy] )
which c%& aP?qeﬁbeqt 6rﬁe50
hydroxani stigpb® repttiop-witht yoberroyetéhl FiddeF9rn a

5 nitro group, diazotisation, am dation and

saponi fication) and® which can be carried out in a
manner known per se. The corresponding salt is
obtai ned by reaction with a, pharmaceutically
acce%table basd. FnstB3d off methyl gl ycinate it is

al so jpossi tgl@ tarse in p_R=Ath&r ani no conpounds
of 1 1 for Rls/ ig¢ particular also
am no acih@s/or de tives thereof. 15

Anal dgously &Y t hasabwfe sBhene there is obtained - 37
NNNNOOCONHOZ HC H2 OH :
{2-[4-(4-[(1E)-3,3-dinmethyl-l-triazenyl]-benzoyl)-phen
- acetyl am n%Lacet' ¢ acitg and ssalotgithereof
TERDXY a%EY i"¢° &S & "vhi ¢ is reacted

5 examplefTiedel-Crafts reaction. Wth regard to the stilbene

10

i5

20

derivatives, in which X1 = -CH=CH, reference may be
made, for exanple, to W20041106358. The 10

preparati on of artigfg conpownds i s descri bed
in DE Q1793115 Al
in DE 2947781 » Wth regard to
pref er rod rreact | ndi t referefice may be 15

rrac%_tNQ t he ex .
H R

Some of the intermediates used according to the invention are
novel and contribute towards the properties of the end products
by the structural elements they contribute. Accordingly, the
invention relates also to novel intermediates, such as in

particular of formula (3'):

wherein x is from 2 to 6, preferably 2, and salts thereof.

The present invention relates further to compounds of

formula (1) for use as medicaments, and to the use of the
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The hydroxam c acid derivatives, in which one of R12
and R13 is hydroget’ and the ot her i s hydroxyl, can be
reacted, for exanple, anal ogously to US 20070135424 A
compoumisf gf:' f%?ngrSM @1ﬁg%ﬁlee£wk§;1%n2&) alyedh @aeht prinof the
partlcu]Fg ﬁ)r( gs; t\ﬂe:{xqﬁnent of cancer cf\:zs%sﬁs N=N-MR HORoR3
0- (t et rahydr o- 2H pyran-2-yl)-hydroxyl anine to give the
The com&y@ngg’%@éﬁ&ﬁn@ftoth% fovddban can 3B uwR, RbrPR RB RL OO

BnlseialtmerB: of R%e 1931 aw:.nﬁlpyplg éf %Qmou'f' whi ch can

steque converte e correspondi ng
adenocaWdPWaﬁY%alaﬁlénWrr eEEei BITKARTR t 35°PFUST oacet i ¢ aci d,

neuroma/ Qipuld aeX adkpt@ionk Rfab dR3cihom&) iastrdOybbidsN Rz O N H

R,0.4
basalioma, pancreatic cancer, connective tissue tumour, bladder

example,

cancer, bronchial carcinoma, non-small cell bronchial
carcinoma, breast cancer, Burkitt's lymphoma, corpus carcincma,
CUP syndrome, colon cancexr, cancer of the small intestine,
ovarian cancer, endometrial carcinoma, ependymoma, epithelial
cancer types, Ewing's tumours, gastrointestinal tumours,
gallbladder cancer, galibladder carcinomas, uterine cancer,
cervical cancer, glioblastoma, gynaecolegical tumours, neck,
nose and ear tumours, haematological necplasias, hairy cell
leukaemia, urethral cancer, skin cancer, brain tumours
{(gliomas), brain metastases, testicular cancer, hypophysis
tumbur, carcinoids, Kaposi's sarcoma, laryngeal céncer, germ
cell tumcur, bone cancer, colorectal carcinoma, head/neck
tumours (tumours of the neck, nose and ear region}, colon
carcinoma, craniopharyngeoma, cancer in the mouth region and on
the lip, liver cancer, liver metastases, leukaemia, lid tumour,
lung cancer, lymph gland cancer (Hodgkin's/non-Hodgkin's},
lymphomas, stomach cancer, malignant melanoma, malignant
neoplasma, malignomas of the gastrointestinal tract, mammary
carcinoma, rectal cancer, medullcblastomas, melanoma,
meningecomas, Merkel cell carcinoma, Hodgkin's disease, Mycosis
fungoides, cancer of the nose, neurinoma, neuroblastoma, kidney
cancer, renal cell carcinomas, non-Hodgkin's lymphomas,
oligodendroglioma, cesophageal carcinoma, osteolytic carcinomas
and osteoplastic carcinomas, osteosarcoma, ovarian carcinoma,
pancreatic carcinoma, penile cancer, plasmocytoma, squamous

cell carcinomas of the head and neck, prostate cancer,
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R5 R5 Ra Sone of the internediates used according to
the invention are 49 Tovel and contribute towards the
properties of the end products by the structural

pharynggf:lleggrmea% tr'%@i’alcggfcﬁhgrhg ereﬁ%@ﬁfa@t&ﬂi Yvadif@€l | nvent ion
relates also to e j ates, suc

cancer, NP ELFAI 0P or MIFEPTS oo e R RERER =T Grp)

cancer, Hpin&linher &eeld 1gwrhpean (2veqsis, fuﬁﬁ%‘fd@Fhrbl y 2, and

thymomas&hb& d=heneat, tui[d&l&spéﬁs;ﬁ@teylenmatmm telates further

urologlcaq gorg%?%nqgot el cm'flll Iga ( J?)zl\fagrc %gr a%la{]@dl canents,

use mpounds of formula (1)
anOlvefP‘th hemgresp af aitolfBrPaéFS Sﬁé‘bllpéé’fréﬁfconia "id%Fticul ar for
tumour, td@vidLatdmiboraf athRosuedcaeas esaefa'dwcemarpounds

addltlorgac‘lci tfg ﬁgdet Qotﬁg il \éegf lcgﬂcéia@ e Pnsega)r for
he treatnent of the follow gg ?ﬁvpes of

examplet Cﬁ% 7061%?(%1‘1??@&&? nothe 26\/té’aPagr?efL%n&ﬁ%
in Us200BUkean aipage QUSLe:-harelcohmn, arspbidral§2icar ci nonm,

which a@nak &agrgéal}gg@aasaﬁéﬂtogﬁ/ttﬁg&ﬁsclm5@|dfoﬂ% pancreatic
cancer,, connective tis u tunDu Cancer

present YRRHICR 5 tTROMLS Ror & il ent fLTvekr)lr bonncﬁl al 10
also beogredi ofwsthr éagtcatdntor ,SufBUPR|fthP5% nePHFRGAE™ cor pus
US20071 8L NARBsct AR SyNdrome,. col on cancer, cancer of the
smal |l intestine, ovarian cancer, endonetri al
carci nona, ependynomma, eplthellal cancer types,
The compwingg’ 2SCPXHHBArS, Com PV TIthPR SEP eI tRATSHFE 2T 1Y
preferaB) bl adderrceaneerqr gaddshl adder, catwitnosms, uterine
cancer SANGELL, 15 cervical cancer, glioblastons,
gynaecolmogl cal tunours, neck nose and ear tunours,
haemat ol ogi cal neopl asi as, ha| ry cell
The compounds according to the invention are used particularly

preferably for the treatment of breast cancer.

The invention relates further to the use of the compounds of
formula (1) in combination with at least one further

chemotherapeutic agent for the treatment of cancer.

The compounds of the present invention can accordingly also be
used in combination with further chemotherapeutic agents known
in the treatment of cancer or tumours and/cr in combination
with medicaments which are administered together with the
chemotherapsutic agents during chemotherapy. Examples of such
chemotherapeutic agents which can be used in combination and of
other medicaments used in chemotherapy will be found, for

example, in WO2007061978 under the heading "Combination
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| eukaem a, urethral cancer, skin cancer, brain tumours
(glionas), brain hetlast ases, testicul ar cancer,
hypophyS| s tunmour, carcinoids, Kaposi's sarcomms,
Therapy ygr;gggl 1§NGef, 96d mozollgglig)wmur bone cancer,
rectal  carcinona,__head/ gecléqh%{oug%ugs (tunours of

U5200713t5ﬁ%4pﬁeéf(50th%‘§e13?1& et g1 6 Car ci nona,
content<C bArHGphaeyagaonss eeareeindle Itaﬁ’é mout h regi on and on
the lip, Iiver cancer, liver netastases, |eukaem a,

t umour u I n ancer
The pres(ePIBdlj]R’entlo n%er%ag%d% nC%'% te ég : agéﬁo?f%lg st omach
comp081tean%éa°mplfPt§FF<gﬁén}feaﬁ’élOélﬁo‘hfa thﬁ‘eﬂ"f“@ﬁ’fﬁ‘ﬁf Oﬁweopl asma,
formula NA) i@Rerms oftnt be 1gast boé nhestdcoabgicrait, MaMMary

acceptab%argarrggp, a&;?i'\/gglh %%EQZ%BCG %@déélkz&bé a§lt1é§$a§re mel anoma,

I ngeomas carci nonm, Hodc%kl n's di sease,
COﬂV@ntJ{Wébﬁ §rmafceﬁ‘g“6ﬁ%lé%arrtearﬁce"i‘“xbf‘lat’:ﬁ'es‘ﬁ’c?%n felir i noma,
solventdlemio bkasivaam phiingneyti8391 canperitieenalte.c by

example,cgﬁfﬂgggg?%g {}{iﬁgh@ggk&n fﬁr |1MHP£JQH@§5, |
0€s0 eal carcino osteol ytic
mtrape‘tléi”&?ﬁjrorfé’strg gty ejorbtlrgg ﬁc %:ar C%rnagmgq ost eosar conm,

percutar®easi &NbOHRTEINSMERICOPHACEREY | eradarschobm, penil e

transdeﬁr@@gecroplﬂlasil}ﬁ§¥$&ﬁ§l Sdted¥aesraiced | carci nomas of the
and nec rostate canc r, ar yngeal
intracut@Rfyy 2 lé%?%’iatc%nr (?Pnoaﬁﬁ T aogt’ O%!l} vagl nal
example c @tk , tAHPEDI dneRmieTeRSHAd tSé%ﬁ?éeb@rlg‘“TCﬁ‘ﬁ@ddl sease,
tablets 0@&9&*&@9@1\91;3;&9@@&;1 Spapdtions,fod-ael] | ynphoma

subcutan%f. osrI (S:uJaUQ&OI Itl.stLIaIE¥g§pq§n p}alzl Wt Gih,homa, tunours

he eye, Uure cancer, 5 urol ogical tunnurs
plaster (fogthe PRt é%l’rff&lﬂ%lﬁa drapeas SHREETOTRR 915!
omtmenﬂsnvg)}m@nmmaeﬁmnmrlshﬂfatsmft gpanfiss, soft part sarcong,

supposuﬁr . emﬁlléqulrg di: e¥§fd%| GRl- Qb({:]a%g@lé%nd tongue cancer.
ef erence can tlonajlr%qbe made to the |ist of

mlcrOfo%%.‘ﬁé@ronﬁyp?é‘go‘?ot’fmu%a&ﬁonsexé SgRaGOB06 7878 (page 16,
capsuled,i Ret22ct@apayeadBileki pew@rsorod@ern tRS2007135424A1

inhalatl(og?‘gr%.cgocéy%tzgrlqﬁgCko&\ﬁlkllé@@ns?; egli9p £22),
inhalation, powders, drops, nasal drops, nasal sprays,
aerosols, ampoules, soluticns, juices, suspensions, emulsions,

infusion solutions or injection solutions, etc.

The compounds according to the invention can be administered in
pharmaceutical compositicns that can comprise various organic
or inorganic carriers and/or auxiliary materials as are
conventionally used for pharmaceutical purposes, in particular
for solid medicament forms, such as, for example, excipients

(such as sucrose, starch, mannitel, sorbitol, lactose, glucose,
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which are to be regarded as part of the disclosure of
the present i nventfon. The conpounds of the present
i nvention can also be used in further indications,

cellulo§éJ,Ctﬁa?cS, thQs en BaRthaRed daci kdS20R 1324 24Ahqbds Sect i ons

123 to, 142. Th onpounds. _a ' t he
(such ap n‘i?éﬁ\‘flioéﬁ’ éﬂreéé i$ Sglugg?n% '(?:Jl ﬁ%&’ﬁ‘ P’é&%ggéee?glrda%ley for the
polypropyl@at prEAtonst, #tlehst, GWhEERP1G nPYYEFREE e cancer or
glycol, MBlc2BEYTBStar2) Thesnospoiteds @ecordi figrtin, the i nvention
nydroly e%cg gg%rec%, p@a&kb%@ﬁl}ﬁéelﬂﬁ_@é&r abl % harathg treatment of

cancer. e’invention relates further to the
carboxyRRi@YaFe I HE Lo tPGERISTORY . FEATIN £°C1Y™ PAYESnbi nat i on
starch, WddRuathikeashaonecdui ttheho2hache et ¢iewapeut i ¢ agent

citrateg ,orglti.a}i]ﬁltkrzgﬁt [@J}Ecﬁtscﬁﬂﬁgras Th&compeuadstof the
Fesent invention can accordi n?(IH){nSaéso Qeﬁasyesed in
erap

pr.
talc, sEl; HEYOPW TR 1 (Pt RSP T HET eiff c“agent's known
(such abrritthic tredt merthobdl daricer vrEIUMIUIS)and/ or in
preservtgwpi%tbE@J’c@&sﬁ%dﬁuﬁ%eﬁ@@gt@ﬂnﬁaﬁ&n whikelriase adm ni stered
ogether with the chemot.herapeuti ts durin
methylpéﬁ%r?ﬁt H&EFRPY 2" éﬁh’plsécgblo S%ﬂscﬁsucc%gﬁoa%ﬁglripeut i cg
acid, segfent SitwhFohaeddcheeids ethd IGORBINAYIIGN2ENd of ot her
from thBBQiteRAL Srodp L Gubh ehermt bemppy, Wwitdhybend-ound, for
LN, V020020681978, upder, 1he heading
(l:oar?_- Q)% Q’?ﬁer af))y" ?gag% Es,él [ nesl to page
methyleghlulpse PEB)V 1By PYRT o LUST0 73884 D9 StEEéttlons 153 to
dispers_ﬂﬂgl)agertu:as,_tcﬁauml eswh admate:a)nbegﬁnsgz clolvdriteh: r ef erence
beeswaxl Sco%SQQJugk&Q %ol%gﬁyle_ﬁe q19c&r,e§ﬁ% ]!Jfg:\f%-mtiu&p _reI ates
further to pharmaceutica conposi tions conprising at
ste. | east one of the conmpounds of formula (1) together
with at | east one pharmacol ogically acceptable

Liquid GALICLEL: Babts] | AY SUBSTHANEEs,0LuSRhyBRL. anbhese are

gels, conventionally comprise a liquid carrier, such as water

... examle,.
triamin ntaacet
FROMDT Pat

and/or pharmaceutically acceptable organic solvents. Such
liquid formulations can also comprise pH-adjusting agents,
emulsifiers or dispersing agents, buffering agents,
preservatives, wetting agents, gelling agents (for example
methylcellulese), colourings and/or flavourings. The
compositions can be isotonic, that is to say they can have the
same osmotic pressure as blood. The isotonicity of the
composition can be adjusted by the use of sodium chloride or
other pharmaceutically acceptazble agents, such as, for example,
dextrose, maltose, boric acid, sodium tartrate, propylene
glycol or other incrganic or organic scluble substances. The

viscosity of the liquid compositions can be adjusted using a
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conventional pharmaceutical carriers, auxiliary
subst ances or 10 sol¥ents. The menti oned
pharmaceuti cal conpositions are, for exanple,

pharmacéﬂllgﬁql eacfcﬁfatélﬁga&rﬁt:k&férprsufcﬁrael ﬁ&tfr@l\leé]ﬂld&)se
toneal ., intramuscular, intravaginal,

Othexr S']“ﬁ'FPJaEB GEJC‘%ﬁener HEPEFEN eoﬁsexamﬂ]beé ut 3 eo s,
carboxymaib LAl AWeE s  hYEF HYPrORYAE e LUl oge: a e PR And t opi cal ,
the nké ntrﬁ@@ﬁéf@dredld&h&@;gasﬂoal oOFRhd 5 hii Bkdn@ae uiiameous

tration.a I efor exanpl e,
depend %n the c%?aebq e?ent n&a@m&ceugléati?y a% El%:t%fbl nmp

5, ent eri c- coat ets m coat ed
preservatdlfpeicen Reayerhdc tiasreass, tri'eetlé?ed Ofotr'”l’?ujrlaﬁuﬁgns f or
composiifoal , Bengyb Gut@ReoLs: be snitamepud thadmibng Sterag i on (i n

nunber %)iagt:é lﬂ"vg'tflvje 1ngk1%_§18r ffogrmampfgepgiraﬁogﬁ mul at i on,

, suppositories 20 i nt rreng( Syrup,
thlmeroﬁ&v\d Jé’r?wai‘?ﬁhﬁff d‘teiné?llkogf%ﬁ]fﬂeo§lde SHPposFtsE es,
be usedenul si ons, di spersions, m crocapsul es,

m cr of or rrul ati ons nanof ormul ati ons, | | posonal
formul ati ons, $ (es(D terl c-¢coa ed capsul es,
Dlethylmeﬂnelﬁ?é’ﬁﬁ%ﬁ% al’ati don, m cr ocrystal line

found té Genulsatfadns, st@prchzys@rf@r 215% |Sﬂh’&1 ar iléAvihowder s,
pharmacgft@;9§l: feﬂﬁﬁlatwn@p& tﬂ@&@hp&ﬂﬁéYaS:,corcﬁ.&@O&DltBe anpoul es,

sol uti ;0ns, QNS o%”é‘ia?nb?@%a i nf usi on
t

mventl%%l 619 0R% lorp‘:i”:njlg%l: aron so? ions, etc. Thecorrpounds

according to the invention can be adm nistered in 30
The actﬂ@ﬁ.ﬁ@l@ﬁl&ﬂtCaén ®orgBShidtensy,t hat egaupleonpr kse vari ous
unit dose %gn%ro |I{fl190/ Qa&' go&%lzg/]kge%g?ya%g{&{t afB&' i ary

Ia s as are° conventional used
examPlep‘rPaFﬂélcéEltﬁ EHespRRHGEEs HOW%"eﬁart‘tfﬁecﬁ?Sﬁrge CfaBrb%ol id
increasé® @i CamoEd hocarsing o httas agd,oreiaanpldecomsiitiqm ent s
of the ﬁz?c yeh, a%hé‘é%@é’ﬁ%y <:$ft KLy soRANLL Qhe nAERIA O, | actose,
ucose, - | ul ose, talc, calcium phosphat e,
admmls%’ﬁ‘lt&?lhm car bonat e) bi nder s (such as cel |l ul ose,
met hyl cel | ul ose, hydroxypropyl cel | ul ose,

The invg&li}ﬂﬁfi%plyiﬂ&fé%lehdﬁﬁeetagel@; lRe f@UNWAKEDI C,
exampleg.o TXeete glrzaes merely constitute exemplifications, and
the person skilled in the art is able to extend the specific

examples to further claimed compounds.



gl ycol, sucrose, starch), disintegrators (such as
starch, 5 hydrol yset! starch, carboxynethyl cell ul ose,
cal ciumsalt of carboxymnet hyI cel | ul ose, hydroxypropyl
zxavprest ar ch, sodi um glycol starch, sodium bi carbonate,
cal ci um phosphate, calcium citrate), glidants and
STARTING EBF?W?@ S¢such as nmagnesi um stearate, talc, sodium
Preparatimnry] sulfate), an agent that forns a good taste 10
The pre;(a%ldgrbnagf Ginkr 4G ragigconpRhdiol , gl ycine, orange
powder),, preservatives (such as sodi um benzoate,
SOdI um hi sul fite, nethyl paraben, propyl paraben),
@ such as citric acid sodiumcitrate,
aci nd mNEtl carboxylic acids fromthe
NaOOC T?trl pl ex grou meh as, for exanple, diethylene 15
carr e anil_ r?]lg grrégaactle ?il%wgJ%TEAAgﬂlO§%HQIMI ng agents
is i ose, polyvinyl pyrrolidone,
al um n| um st ear at e) di spersing agents, diluents

(such as ter, organic s ents), beeswax, cocoa
buttgre byl er}gC?Ly m@&.petrol atum etc.
20 Liqui ...m d| canment for uch as sol utions,

suspensi ons and el s, conventionally conprise a
liquid carrier, slcteashy@ter and/or pharmaceutically
acceptabl e organi ¢ solvents. Such 1liquid formulations
can al so conprise pHadjusting agents, 25 emulsifiers

or dispersin agent s, buffering agents,
preservat.i gelling agents (for
exanpl e8 ‘h‘@' (?&'P%%? ouri ngs and/ or

flavourings. The corrp05|t| ons can be isotonic, that
is to say they caI have the sanme osnotic pressure as

bl ood. The i sotonifcN&§Hg? the 30 conposition can be
adj usted by the ugse of sodiumchloride or other

phar maceut i |y acceptabl e agents, such as, for
exanpl e %e &%gcoggorl c acid, sodium
tartrate; "eéne
1.HCVH,0
2.NaNO,
cix, @co'ocmcoaﬂ
lNa;zCOquizO!m (CHz)»

(CH;)zN—N'_—-NCOOCHzC.OzNa
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gl ycol or other ino quni c or organic soluble
subst ances. The viscosity of the Iiquid conpositions
can be adjusted using a - 43 pharmaceutically

All the %@_@ﬁcﬁhlah{aﬁe_ﬁ‘d&@kﬁr&ewgusuﬁchwrﬁs?mbbyﬂeﬁeéd.ulrme. ) Q her

ui t t hi ckepers ant han,

HHR sPecité:? bogf}rﬁlett% | 'Ce eusllcsaécpe %Eﬁ(s%}t (Sax%r %g% Ig}(;:)éeeﬁll’ea%( ose,

with the gEpsiveFe-and the like. The preferred concentration of
the thickener will 5 depend on the chosen agent.

Stage T Phar maceutical |y acceptable preservatives can be used
to increase the life of the liquid conposition.

Benzyl al cohol can be suitable, although a |arge

unmbey—of preservatives including, for exanple,
ozN@a« acHiaegM osal , chl or obut anol or benzal koni um
hl or can |ikewi se 10 be used.
Di et hyl enetri am nepentaacetic acid (DTPA) in
particular is found to be a suitable stabiliser for
MA: 301y ﬁé‘r’l%l&fq?% or liquid pharmaceutical fornulations of
0.5 molt he conpounds according to the 15 invention, such as
102 g of @—ﬂﬁg_toi)é}lﬂo@f thE@riQigl'T_Im_lBBdndlf) dﬁ)@faapa}ea ﬁ—a)3|oo rhe active
_ ingredi ent can_be admi.njstere Qr ex e, .in a
of dichliprdethye G F}%%yo.aﬁife%éﬁ?ﬁwf%e 590 %3? g BEdy wei ght ,
stirrind,orto exauwpbesiipn tof 12350 94 ofi A@Slpen dayit¥ovwEver, the
dichlorAQAAYE GANgbE: égleh lseasad efiqreducadrarneet dinng to the
age, weight and condition of the patient, the

portiong gt iy BRUHRE 8F SeasE Ot Phe ol Grrred ot

for 4 h&@EI N SbicakhORor TREhdUIY e kO itsmpdrhtsderat ed i n detai l
iy k%_the foll owi ng 25 exanples. The exanples nerely

Working ¥Bfistitute exenplifications, and the person skiiled

600 ml jqf tdiehlgreeflygngplage t i ekt bt tHe $pecPtd ™ &fanples to

ligroin fdsel f@fedCl BleNRktCOENIGUAESH pourkd ontoXAMPLESs of

ice/water. The aquecus phase is separated off and the resulting
crystalline product is filtered off with suction, washed with
water and dried.

Yield: 100 g; m.p.: 186°C, white product.

Stage II

HzNCO@OCHZCOZH

MW: 271; C15HL3NO4; Lit.: Houben Weyi 11/1 p. 417
0.5 mol
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STARTI NG PREPARATI ONS: Preparation 1: The preparation
of the starting conpound 0/ ~ Me NaOOCO\ N=N-N  Me
5 is carried out according to the follow ng reaction

320 g o§<&h§£@b01ﬁél\|£% GO uxt WYIt&l 3eh rbbng, 11@%?}1_&%%%f Cl CH2CH?C1
ethanol ! Aﬂu%%n%_l ,gz%) % £ F%g?gxl'?dc%q' Nag_ﬁe)ter lf\laj\ NE)Z) - Q
careful N7 afdgd HE@wE e )thermH‘VEG@O‘F‘FlYI RiEeBiia2 07=FILN( CH3) 2
absorpt{dait )MN‘@N’LQ (thdn }GORA.da puf fOESHR GEXNTat -re4bux. Al | t he
The reaﬁ}\znaaltxtl ng rratisertlh%%llsa ﬂv?ecyv%l ! lén&)% ae{%%ugolcburrent ed. The

péctta e synthesi sed products are in
hours afgeeerEfPerafith t he structure. 5 Stage | 02N )-CO_ (
Working )up: OCH2ZCO2H MW 301: C15H11NO6 10 0.5 nol 102 g of

The alcﬁ}ol IJ 9?9&2193,( O%Plé?lrdl g‘?e QQSJ_%F&er@ )sxgzla\%@&:l V@Q:h' n 300 m

or oet hane are sl ow y added dI‘OEWI se at 0-5C,
stlrrln% f.whth 3 litres of hot water and filtered off

suction while hot. The filtrate is acidified with glacial
acetic acid and the resulting product is filtered off with
suction, washed with water, filtered off with suction again and
dried.

Purification: from ethancl

Yield: 200 g = 74 %, weakly vellow product;

M,p.: 172°C.

Stage III:

(CH3)3N—N=N@C0©OCH3COZNa

MW: 349; Cl7H16N304Na

0.1 mol

A solution of 6.9 g of NaNO; in 20 ml of water is added
dropwise at 0°C, with stirring, to a solution of 27.1 g of IE,
350 m}! of water and 10.4 g of concentrated HC1 (37 %), and
stirring is carried out for a further 15 minutes at 0°C.

The resulting diazonium salt solution is added dropwise at
0-5°C, with stirring, to a solution, placed in a vessel, of
15 g of NazC0; and 10 g of a 45 % agqueous dimethylamine

sclution and 50 ml of water.
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stirring, to a sugpf,gs_i on of 235 g of AJCI3 in 1 litre
of dichloroethane.” 76 g of phenoxyacetic acid are
i ntroduced in 15 portions into the solution at 5C
WorkingSlgd:fring is then carried out for 4 hours at 10C and
for 10, hours. at om.te tur up; 600 ni
e xeagflop Bt oD eE e a T GTRR [l B Yle, B R O
filtereﬁiﬁﬁo‘i’iﬁha?@ta%éacﬁ rFﬁéY%f‘?i(Jtltﬂe% J?ré’mt”f?éﬁrpour ed onto 2
purifichtiiohes of 20 ice/water. The aqueous phase is
ted th n yst ald ipe froduct is
RecrYStgﬁth %’?Leog g? %rﬁ w%rsug?{%zyi%s%e? V\Aﬁ{ h : wat er and
water. drjed. Yield: 100 g; mp.: 186C, white product. 25
Yield: ©f @ge dal ¢ HANOEH:- @lp) of - OGHRERR H dAE . 214 ; acClSH 3NO4~;
obtalnecll' by dlsH%y‘gl%n M?ny saﬂtl/ vgl‘tef”azld g?’r%c@p:éagpllg w1tAh6 320 g
wth stirring,”in1litre
acetic %ﬁld et hanol . A soI ut| on of 350 g of Na2S and 350 ml of
water is carefully added dropw se thereto (strongly
preparafXRt Bermc, H2S absorption). Boiling is then carried
out tor 2 hours at reflux, 5 The reactio mxture S
The PrepifEhicfl PHWRE P STANAP B asc?&ﬁflnfoconf%ﬁ? room
tenperat@re. Working up: The al cohol is di stl |1 ed off
and the Hesidue is extracted, with stirring, with 3
at er afd flltered off wth 10 suction
WL ' hot . e\ fi Lty is acidified with glacial
SNeetT% aci d and @ he res@ting product is filtered off
| with suction, washed with water, filtered off with

is carrSHCHLLORsAGRA @NEhe GEAEME. in the description.

Step 1:

The following materials were used in the indicated amounts:

Amount Molecular |Mol Eq.
weight

Phenol 1 kg 94.11 10.62 1
Ethyl acrylate 2.7 kg 100 27 2.54
Triton B 1 ml
NaCH (10 %) 31 40 7.5 0.705
Ethyl acetate 51
Conc. HCL 3.5 1

Phenol and ethyl acrylate were introduced into a 5-1litre three-
necked glass flask equipped with a thermal element and an

overhead stirrer. Triton B was added, and heating was carried
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Purification: fromethanol 15 Yield: 200 g = 74 %
weakly yel | ow pr o“dlf@t 7 Mp.: 172C. Stage IIl: ~~
(CH ) _A -N=N t rCo () rCCH?COZNa 20 V w~ MW
out for %aﬁ&;?%?ﬂ%gé\@%h% (D20t LA 5 0kJH &9;,& of 2@ g of

wat er i s added 5 dropw se at 0C,
amount qff Pengt oS $ig 1l tRyeas ol TS 6ﬁa<i§r1°’2f°ﬁfp‘@s16 °Y1, 350 ni
was workell wAberfcandislOEthyy afrytamcent ratesdHChI( 8% % and

residue %Jta.ls rcflsQ(lejeﬁ JﬁlaE£ﬂﬁda<9=}{Bt$ Obaghdaukidhelqubaudi nut es at
he resul tlg% Enl um sal t sol utlon i's added

NaCH {mdl%bp‘?ﬁllé‘é”’e&tby Vi 4 ATSESE Y8 Dol uti on,
anhydroys| a@Bdmisnlateestied ,drtﬁfd ognis lgvef WNa2CC3 and 10 g of
concent &t 4P tooﬁ%te&%sﬂid&Et el afd:aee waol pitak-ed iang 50 n1 of
i0.0- lit\ggr %)ru'n%{;]b tg % as ngﬂ.alé cl-g?gent§g€etd: %-I)Cse}l.r g;é%(t ure 1s kept

surting sa off with

' added, amgdchdgaghndamds rC@éFW aty iFsed4f PO WROEF . TefBgE-i fi cati on:

The TLC @aB%anlSetdahhd S;ata,|:@@cﬂoﬂ%d@bﬁtwﬁﬁ&aﬁbﬂ:ddmy tol g in 25
°C. Th d ey s A0 m2d Hor gl’% 'ﬁ‘n of the
25%C. SC‘TO&l 516"65? TF\% §8|°cf P BB N By i sSoT Vi ng t he
water (Saktreisn. Wakefroand paecirped atrérmg ot tah 3@c€etd c acid. 10
vacuo i RERABATION 2: The preparation of the phenoxypropionyl
starting conmpound

Yield: 450 g (27 % of theory)
Purity (HPLC): 98.32 %

(Alternatively, the product can alsc be prepared by
saponification of the underlying nitrile according to the

following scheme:

O/\/QN

o]

HCI OWOH

)

Step 2:

The following materials were used in the indicated amocunts:

Amount Molecular Mol Edg.
weight
4-Nitrobenzoic acid 300 g 167 1.796 1
Thionyl chloride 1.5 1 119 20.62 11.5
DMF 0.05 ml
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Ol \ O_N~NO \% O—I iS carrled out as shown in the
scheme in the descr r")pt_ 15 Step 1: The foll ow ng
materials were used in the i ndi cated anmpbunts: Anount

Dichlorddehegmtar—vb 1255; wgi ght—Phenot  1I7kg 94. 11 10.62 1
Et

=

yl acrylate 2 7 kd 10027 2154 TFritenB1m NaCH
BICL (10 99 3 1 40 %9.% 0. 705> Et hyl |aCetate|5. 1 Cofc. HCL

Step 1 BoBudt 20 Phefdl0 and €th§l acrylat@7wer ¢%i%#t r ogduced

rtoa S=tTtrgEthree-[ mecked gifass frask equi pped with

a-thernal nd-—an—overhead—stfrer—Titon B

Hexane

Tce-watgins added, apid heating was carfied - 48 out for 48

hours under reflux (120C). TLC showed that a snall

4~ Nltro@ﬂgyﬂ’; affq ptﬂﬁﬂ'ﬁllylv@fﬁlo§ldé Ln@r@semdze gheecbeacta on
onposition was worked UF as_foll gvvs Et h}gg acryl ate

3-litre waglefaé%\ﬂéass an@stngrd feerttif Waé arEsodved®in et hyl
under rackixat ehe washed whthragtieoussds NatHoFed 99 fhel | owed by

clarltyV@I %lrle (r%aug:loht Irllgé)lr@n@hgfé %gs Chv%ﬁ.eara@!%ﬂ&ﬁ.@ﬁl%tsom um
fate. The dried organl gnce trat ed to

the endgloi';et%e rEEFHRE: ThETY sFl'd]lfélé\%s 3 ggm%ife
reduced 1@r&sduire r eDidintedsbtnomed glass fieas l@dd%cbnc@ﬁ’t rat ed

evporatlldglwg\@%arﬁ(é@egut apdyheat i ng t YWaSneAI beThb-ué for 24

the forp eogcf‘lsoor}dgo rgfslcf l8n"“a\(/%’/aglScscg’-[‘lﬂsé%dWaSOUFJPS&Oeghgn%d the

(1 litre}. chhloroethane (10 litres) was introduced into a 20-
litre glass flask and cooled to (°C. Aluminium chloride was
added at 0-5°C. The 4-nitrobenzecyl chloride prepared above,
dissolved in dichloroethane, was then added dropwise at 0-5°C.
Phenoxypropionic acid was added in porticons to the reaction
composition at 0.5°C, and stirring was carried out overnight at

25°C. The TLC was checked and the reaction composition was
quenched in a mixture of hexane (8 litres) and ice-water
(15 litres). The composition was stirred and the solids were

filtered off. The product was washed with hexane and dried.

Yield: 400 g (70 % of theory)
Purity: 92.8 % by HPLC.

Step 3

The following materials were used in the indicated amounts:



10

15

20

25

25C. The solids were filtered off and washed
The product was
in an oven.

t horoughly with wat'er (5 litres).
dri ed overnight at 30Cin vacuo

15 Yi el d:

450 0 (2Znde@f TheomdlEcu ¥ | (Mol HPLT) -

E&8. 32

te—accondi ng to

(Alterna ively, thewqugatluct ¢an al so he prepaned by
£ At 1 A ~F Ihe pem el by o HEY H
un|||| IUII. U1 3% UIIUCII)EI_!% IIIlIIIl
Step 2 ”Erh 90 1fol 1%wi ng stheme: O 4 N HO OH- OO St

p 2. 25

Bsed i n t/Re indi ¢at ed

Ethanolanount s:[4 Anount Mplecular Mgl Eq. weight

A-Ni+ r.o N~ 10T 4 =20

o A 4l
LUl \J abl Y

t
:
Naz5  The fol |8 g matefi®%ls were
4
§

o .4
TNt TUY \JUUgJ.U 1. 790 1

chlorid 20.62 115

Water

DME _0.05

Thiomyt

9 -

Di chl oroet hane 12.5 1 ALC13 720 g 133.3 5.4 3 Step 1
The profd@diein 2605 g véla@Gta’]keﬁ&Vp On QA hadx ane cB8olled| c®- wat er 15

10°C. Arblagueo&tsrs% e ZOI C

necked gl ass

t hi on hl %r' and DVF were
tre éfdlum Su}lh 5 %?Ogesdk and heat ed

dropwisé Git 20-h6UY, Samat sﬁﬁa@mm@lercareidacwout Tvereigdt gt t he

25°C. EgﬂgaCtlng 9@%§ ITDn ndTR§¥lrb¥4 lqgré%)
eactli on m Xx ufe ere was
reduced pressure.

pH to 6. The pH of the filtrate was adjusted to 3 with acetic

acid, and extraction with ethyl acetete

out. The organic layer was dried and concentrated to give a

residue.

Yield: 168 g ,
Purity: > 70 % by HPLC.
B similar batch was prepared with 230 g of the product from

step 2.

Yield: 108 g
Purity: 66.1 % by HPLC.
The zbove two batches of the product were mixed and

recrystallised from ethanol.

Combined yield: 110 g {19.3 % of theory)
Purity: 95.6 % by HPLC.
Step 4:

The following materials were used in the indicated amounts:

(3 litres) was carried

éE’h&&@do ndé@e
clear solution at
Acetic acid was added in order t¢ adjust the
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the end of the reaction. Thionyl chloride was renoved
under reduced prés%hr"e. Di chl oroethane (1 litre) was
added, and evporation was carried out to yield

4-nitrobenzoyl chloride in the formof a solid. The

solid was—disseglved in rhr\hlnrnat a 10 (1 Iitre).

MMMMM A A3 ITu L\ \ . T 1
Di chl or o¢t¥4RE ](Ilvb | i tresiM was introdiced intg a 20-
Step 3 pidduet gl as¥ £l a8% and cool%d8t% OC. |Wl i um|chl ori de

n
Conc. EWAS addeth@ky 039G  The 4-mieirobenzoyls chlori de
d+above;—di-sselved—in—dichl-oreethane—was then

v C O CcTiT g1 oCcUTTl

1
D
D

___  prepared
water sdded dr opwi selat 0-5C.  |Phenoxypropi onic_acid was

NaNO: added in|pbrti gh% to the [Pef&id’on 15-d8npositijon at

Na,co, U.9C, anligpEl §Nige] wWas carrsesy out ovesni ght at  25C.
The TLC was checkedand-thereacti-ofh—conpost-tHon was

LA L UUII’JUQI 1

Dlmewyﬁ?félﬁﬁhed in a nixture of |hexane (8 litres) and
{40 %) jce-watef (15(litres). The conposition was stlirred

and the sofTds " were filtered off. The product was

. wash hexane_an ried. 20 g (70 % of
Mixed pf%cglgr?yﬁrom uh:refs 3( wgtze 89' q. !trﬁﬁljfld éor%e%érazgg_rhe
HC1 wer Olooded mg Gfat @oriahrsnwgrlee ueeddmfrot‘rﬁéi imdieeat ed

ni s 5Q_ce LY, oY PN o I8N ht St 2
(150 mlﬁm?%u deElo"’ot 8- ?"%%926%&&%%%4 4%@ gg% ts\‘é\% ) °P

30 minuvBRshanol 4 1 V\ater 1 1 The product from step 2 was
taken up in ethanol and cooled to 10C. An aqueous

In anotﬁng 55555%%9; Kt h&a%&ai'cum&gkélm yas.pdded, dropwi se at

tirring was carried out overnlght at
(160 mi); dlmethylamlne was added and the mixture was cooled™t

0°C. The sodium diazonium salt was added slowly at 0-5°C to the
solution prepared above, and stirring was carried out for one
hour. The TLC was checked and the reaction was completed. The
pH of the reaction composition was adjusted to 3 with acetic
acid, and extraction with ethyl acetate (1.2 litres) was
carried cut. The organic layer was washed with water (200 ml x
2}, dried over anhydrous sodium sulfate and concentrated to

give a soclid.

Crude yieid: 109.5 g
Purity: 84.7 %

C.

The crude product was purified by column chromatography (20 %

THF in ethyl acetate).

Yield: 85 g (64.6 % of theory)



5 25C. Ethanol was renoved, and water (4 litres) was
added under redutetd pressure. Acetic acid was added
in order to adjust the pHto 6. The pH of the

purity: [4d.8rakg Mg adjusted to 3 with acetic acid, and
extraction with ethyl acetete (3 litres) was carried
out. The organic |layer was dried and concentrated to

The progiafec PIeparesicué. hasYe @ledtinpeBoitPef ity 247 % by

to 125.492LC. 15 A simlar batch was prepared with 230 g of
the product from step 2. Yield: 108 g Purity: 66.1 %
by HPLC. 20 The above two batches of the product were

Figure P4 xedvaanbe LHeWRy spedtiimed fheonetlivdrncormm@ondi ned
yield: 110 g (19.3 % of theory) 25 Purity: 95.6 % by
HPLC. Step 4: The following materials were used in the
i ndi cated anmounts: - 51 Amount MW Ml Eq. Step 3
product 110 g 285 0.3859 1 Conc. HCl1 130 ml 36.5 1.31
3.4 Water 2 1 NaNO2 30 g 69 0.04347 1.12 Na2C33 67.5
g 106 0.6367 1.65 Dinethylamne (40 %9 M xed product
fromstep 3, water (2 litres) and concentrated
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HC1 were cooled to OC. Sodiumnitrite was dissolved in
water 5 (150 n1)“aﬁﬁ'added at 0-5C, and stirring was
carried out for 30 mnutes. In another glass fl ask,
1espd|un1carbonate was di ssolved in water (160 m);

I et hyl am ne was added and the m xture was cooled to
10 0C. The sodi um di azoni um sal twas added slow y at
0-5C to fhe solution prepared above, and stirring was
carr 3 or one hour. The TLC was checked and the

re ' npl eteq. The pH of the reaction
' g omgs ti OR B OWflet h acetic acid, and
| &traction wth t hyl tatle (1.2 litres) was 15

carried out. The organlc | afer was washed with water
(200 M x 2), dried over anhydrous sodi um sul fate and
concentr at ed 19 give a solid. Crude yield: 109.5 ¢
(Stq°5zﬁfﬁﬁ? §vC 89°%"*the crude product was purified by
The folt@»tlumaéhirl@ﬁat‘@gﬁalpﬁ?&i i ohesingiRtEd BPHRAS acet ate). 25
Yield: 85 g (64.6 % of theory) Purlty 93.3 %

by—HPEC—The—proedyet—of —Preppration—2yhas—a gl ting
p0|nt of #‘momlzﬂf ﬁ 125 E. 5 Figu e 19 shows the
1H-NVR spectrum t e resu ting conmpound. .- 83 -

step 4 Begpte 1I8°09 N N RO N, 871 H O

EDC HC1 52.5 ¢ i91.7 0.274 1.1

HOBT 8 g

Methyl glycinate {31.23 g 125.8 0.249 0.99

HC1

TEA 75.89 101 0.7514 3

DCM 850 ml

The product from step 4 was dissolved in DCM and cooled to
10°C. HCY and HOBT were added to the EDC, and stirring was
carried out for 30 minutes. Methyl glycinate was added at 10°C,
and stirring was carried out overnight at 27°C. The TLC was
checked and it was found that the reaction was complete. Water
{1 litre) was added and the layer was separated. The organic
layer was dried over sodium sulfate and concentrated to give a

residue.

Crude yield: 110 g
Purity: 21.3 % by HPLC
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5 (Step 5 of the above schene): The follow ng
materials were uséd’fn the indicated anbunts: Anount
Mol ecul ar Mol Eq. weight Step 4 product 85 g 341. 36
the crule 239mkt FRCHHGE: 82 .farthelOy Colurd/ nribmdtoddeBly 8 ¢
. l\/btlhél t%I é/c.i natens)l. 23 g 125.8 0.249 0.99 HC1L TEA
(10 % eOlhylagCef§ic 3 78T4™3 * DCM 850 nl The product from step 4
was di ssolved in DCM and cooled to 10 10C. HCl and
vieid: HEOQT (yerecnddestyto the EDC, and stirring was carried
....0 for 3 i nutes. Methyl glycinate was added at 10C,
Punty'a%d%f iblyrI?Pr%g]'vvas carried out overnight at 27C, The TLC
The progped igfebkddealmred PRELCT BERidIt hAC tHE P¥&ELTon was
104.0 t60MBl &te.a Wi heay 1sl ddsee)edas wddrdsasidcthen | ayer was
113 ge&ggat ed. The organic 15 layer was dried over sodium
at 3uf¥at'e and concentrated to give a residue. Crude
yield: 110 g Purity: 91.3 % by HPLC 20 54 The crude
Figure Pr<RGUEtchwag— i khdedud urbdhemz py fcoturpmmehnonet ogr aphy
(10 % ethyl acetate in hexane). Yield: 89 g (86 % of
. theory) 5 Purity: 95.4 %bM HPLC. The product is a
Figure %jshRve dhoured™poirgetr Halt Vo %7 nef tPAgPEPH? of 104.0
of ExampXe 105.0C. A mamin peak is observed in the nass
spectrum

Example

Example 2:

O
W
OH
\\N,NQN O/A\V/H\N/A\n/
| H

o

{Step 6 of the above scheme)

The following materials were used in the indicated amounts:

Amount Molecular (Mol Eg.
weight
Step 5 product 89 g 412 0.2157 1
LiOH H,0 9.5 g 41,96 0.2264 1..05
TEF 890 ml
Water 178 ml

The product of step 5, THF and water were mixed and cooled to

0°C. Lithium hydroxide (4.5 g) was added in portions at 0°C,
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at 413.5 (Mrl). 10 Figure 1 shows the 1H NMR spectrum

(400 MHz) of the conpound of Exanple 1. Figure 2

shows the 13C-NWR spectrum (100 WMHz) of the conpound
and stlﬂfln%@p(l:sﬁ:ried 15t Bxan @imite®. IThel rnc MadN / / ON~, ~OH

checked, %e rea tl(O tr?apd gorpf r%\%let ﬁbﬁ\{:% ?{Eg-) 03Q1Eﬁ]e fol | ow ng

eri a S were use e |n | Ca anount s: Anmpunt
(4.5 o) Mgkerdfedr MBI SEELINGRYREIEEEPE FrodlcEBY Yy 412
The TLC GiadlSkcled bh@OHtH2A Podgtddr. 96e Ge2264n1ha@5 THF 890 n

begun. ‘M%t &L 012%1 %ml;roggtﬁarnogé@'inamta§ﬁ§p £9r ohEAaRd water were
ed and cool ed 0C. L|th|uma()(eglts |deé459) was
I

and the aﬁi‘&e‘&sl RPS5EPE cﬁ\n%era‘(t SREL BB Ap T Ag
remained€.alet ed fotrhef drt@0 of hithegnr hTieoxTHC Ras g)ch@cked, t he

added. Tr@a6id QBs hadonat - heguiy mmttérstmub@tseﬁgtagtu OH (4.5
added, and stirri g\rrled out _for 30

?{? was
nad disqiefttes THOTHES FEE RSt RACKbd s 13l

f'dund t hat
diluted tHehresbgt isonatdtad (5 hetam 'J-'F?Ifa‘ﬂepfr1 efaétqddﬁsfceéin"pfbsu tion was
5-6, a éﬁ%'agt@lﬁﬁﬂmf s opeihewr wasand tiha Jdierwamockiecked. A

« 21 v S pER Gty SRPUBh by (s RESREL Uil SRRET, YEU @

and concentratlon to glve a residue.
Yield: 72 g

The crude product was purified further by column chromatography

(DCM/methanol) .

Yield: 46 g (53.5 % of theory}
Purity: 95.9 %.

The product is a yellow hygroscopic solid. A main peak is

observed in the mass spectrum at 399.1 (M+1}.

Figure 3 shows the H~NMR spectrum (400 MHz) of the compound of

Example 2.



added. The TLC was checked after 30 m nutes and the
substrate had diéa?ﬁpe"ared. THE was renoved in vacuo
and the residue was 10 diluted with ethyl acetate (2
Exampleld B§€S). The pH was adjusted to 5-6, a clear solution
Was obt ai ned. Washing with water (200 Ml x 2) was
carried out, followed by drying over sodiumsulfate

and concéntration to give a residue. 15 Yield: 72 g

The g S gduct was purified further by col um

ch @ (DCM fet hanol ). 20 Yield: 46 g (53.5 %
\N’N*Of ry) Dt R&aproduct is a yellow

i Hygroscopic sol id. pdak is observed in the
mass spectrumat 399.1 (M+r1P. 25 Figure 3 shows the
"H NMR spectrum (400 MHz) of the conmpound of Exanple

2. 56 - Example 2 a):..0,. NN 1 " a5 A
5 A solutigp Sﬁgxo‘?“ §%%°lﬂlra‘r¥%albégnagf’ew(%%9%%{_n0fﬁb%ml) in
(3.75 wlat eras (RAFE BP) Twes ddee t PPOERDf ortENonPound

Exampleoiggﬁiaﬁﬁda&diata((aﬂmm das Btitwd cAeetatsad( 50 rridg was
a heretq _and .stirri S earried, out ... The
i d é%cﬁlOtuitchg{;hper.cfgﬁ‘gfu\?\gsﬂsotdiﬂg? e%o&gr nl“erdhtv (a out 12
(about Wefr 8pungi t ittt r ey ErarEd™ ( 106°m Y at 2 06RT™0
10 temperabﬁx@pﬁfjéfaw.f ﬁfhé 3&@%3 Jhe rs0lerda s fid tvaeledi effh and
, washe i iC r omet hane ( m.) a acetate
dlcmorf%ga?ﬁ ) .SB'IIP]lé 58?ie&hyﬁaéce ‘F’Lcheed(L}g(\]/enlﬁlr%i'gﬁ%le %gg%iut 12
was dribB@uwveynight 500oin Mabuo;s) amd 0fe in vacuo, and the

sodium salt of the compound of Example 2 was cbtained.

15 Yield: 5.7 g (56 % of theory)
Purity HPLC: 97.4 %

The product 1s a weakly orange-coloured crystalline powder. It
surprisingly has a very good water solubility of 500 g/l at
20 room temperature (25°C), which in particular is very much
higher than that of the compound of Example 4a), even though it

has one more methylene group.

Figure 4 shows the 'H-NMR spectrum (400 MHz - D0} of the

25 compound obtained in Example 2a}.

Figure 5 shows the C-NMR spectrum {100 MHz - d°-DMSO) of the

compound obtained in Example Z2a).
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sodium salt of the conpound of Exanple 2 was obtai ned.
15 Yield: 5.7 ¢ ('565 % of theory) Purity HPLC. 97.4 %
The product is a weakly orange-col oured crystalline
Exampl powder. It surprisingly has a very good water
== esol ubility of 500 g/I at 20 roomtenperature (250,
which in particular is very much higher than that of
starting fieone Gpereuneionf 1 BRARFBY U &) Yo i@t (thBUGHLTH"%has one
compoundTREE cFBiigb enalgFupy thbi DHanpled 1Shrowse t fven 1d4 AIVR
ct 4 M—% D2Q) Of yid 25 conpound obt ai ned
yellow poBS Egvjlné %% |§lfjre 5 sr%vvs@t he 13C NWR spectrum
(100 I\/Hz - d6-DVBO) of the conpound obtained in

Exanpl e®a). - 57 - Exanple 3 Starting from
Pr epar at on l with ethyl glycinate, the follow ng
lu.; d W bt ali ned %aj\ogously to Exanple 1 in the
) el | h ng a purity of > 95 %
/NQ-
N 0 H N-R . N[/ 'a)E)lel Figure 6 shows the

| result of the HPLC of the conpound obtained 10 in
Exanpl e 3. Exanple 4 Starting from Exanple 3, the
foll owi ng conmpound was obtained 15 anal ogously to

Figure @&xaogd enh2:re@ult KEOtid HPLC of the compound obtained

in Example 3.

Example 4

Starting from Example 3, the following compound was obtained

analogously to Example 2:

S N\)J\ /H
| 0

vellow solid; purity (HPLC) > 99 %; melting poiont 130.7 to

131.2°C,

Figure 7 shows the H-NMR spectrum (400 MHz - d°-DMSO) of the
compound obtained in Example 4.
Figure 8 shows the *C-NMR spectrum (100 MHz - d°-DMSO) of the

compound obtained in Example 4.
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N,NNO"r Yell ow sgl id; purity (HPLC) > 99 rreltl ng
poi ont 130.7 to 931.2C. Fi gure 7 shows the 'H NWR
spectrum (400 I\/Hz - d6-DVMBO) of the conpound obtained
Examplel dhyExanpl e 4. Figure 8 shows the 13C-NVR spectrum (100
VHz - d6-DMSO) of the 25 conpound obtained i n Exanple
4. 58 - Exanple 4a) The sodiumsalt of the conpound of
The sodiupnppl LfnddeolbPBraved °AnErBEdust y td BLEaMpt%e 2a) by
analogoh€8Ctd GRami1kh2H08Y Weeeachomahesodbuh teakisorte .
cream col oured powder having a nelting point of 253.2
~ to 253.9C. Figure 9 shows the 1H NWVR spectr r121(400 VHz
It is a cPpRyycoourfd POYERT Sfpting BEt-arhet th B 4a) .
to 253.bcgure 10 shows the 13C- NWVR spectrum (100 MHz -
d6- DMSO) of the conpound obtained in Exanpl e 4a).
Further salts of the conpound of Exa can be
Figure dhtsiPredtien HIBRaPPafBgdae méiiter %‘5) r%’cacfli‘eon with
compoun@tdbehideasas pxaueh 29 . TRl S
] r h ne 4o f the
Fioure g& éh%gyﬁ%om&lg@%xid%ttﬁg! Q?J@r;?ggang 1DM§o)d|ooI) The TRI' S
Compoungaﬂbttajrrﬁdp’a“rFF@Tﬂlﬁr4aéxh| bits markedly higher water 20
solubility at roomtenperature than the sodi um salt

Further(;é.ngé% 'tﬁl@ewonﬁgﬁr{c?%@oﬁ%ﬁge t0 c@nf@actygfal(ﬁ%d aﬂpUt 60
npared wt e sodi t|on

an sl GEGRTEeR it SRHINERA . Lal SPhGBaT’ GPFRCE D, o o
(tris (hiNaCkym25yBExamnplcmeBhaBeaet iZngrifneon (W@Wémﬁtﬁh@h) 1 vv| th
oropaneli Sthgdiineam de, the fol | ow ng

The TRIS salt in particular exhibits markedly higher water
solubility at room temperature than the sodium salt
(250 g/litre, corresponding to a factor of about 60 compared
with the sodium salt)}, which in addition exhibits a pronounced

salting-out effect in 0.9 % NaCl.

Example 5

Starting from Preparation 1 with histidineamide, the following
compound was obtained analogously to Example 1 in the form of a

0,

yeliow powder having a purity of > 95 % (HPLC):



conmpound was obtalngd_gnalogously to Exanple 1 in the
formof a yellowp er having a purity of >95 %
(HPLC): 30 - 59 - ON V' V' A\ N NIiMNNO- O HZN O
Figure 11 shows the result of the HPLC of the conpound
obtained inExanple 5. 5 Exanple 6 Starting from

gl ycin fe, f ol | ow ng ound was obt ai ned
\anﬁlog \ ainpl e 1 iﬁnt e formof a |ight-brown

powdBr ur.q’?f%( % (HPLC): 0\ HO NN

O-N ' ~NF12 O Figure 12 shaws the result of the HPLC

of the conpound obt ai nedd,N15°©n Exanple 6. Exanple 7 O
OONa O

Figure 11 shows the result of the HPLC of the compound obtained

in Example 5.

Example 6

Starting from glycineamide, the following compound was obtained
analogously to Example 1 in the form of a light-brown powder in

10 a purity of > 95 % (HPLC):

@]
O
\N/NQ-N OW NH2
| o

Figure 12 shows the result of the HPLC of the compound obtained
15 in Example 6.

Example 7
0
0. ONa
POROWY:
| H
O

NH,
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i NN N'~Yo HNH2 - 60 -
(4- car banmoyl - 2- {37[ 92 (4-[ (1E)- 3, 3-di met hyl -1 -t ri azenyl
]- benzoyl) - phenoxy] - pr opi onyl am no} - but anoi ¢ aci d

(4- Carbg.rggllugn{ga[,gt)m M@ﬁ)pj @P@i&r@dh@sﬁ&llla@a@wt arting fromb5s

benzoyly Sph{aﬂoﬁyi ‘fr(OPE?nyéa%mé’Jr L]tgl%"y?:"cl 249 3980V 2 Bénzoyl } - phen
oxy}- propionic acid): 10 In a one-litre three-necked
was prep@adzdebinmedsdzkasly hewsi ng a thernal el ement pocket

and a stirrer, (3-{4-{4-[(1F) -3, 3-

di methyl -1 -triazenyl]-benzoyl } - phenoxy} propi oni ¢ aci d)
9.1173 nol) as starting conpound, HOBt (3.7 g,
B q 15 di gxane (300 mM) were added to an

A/kggl/ﬁil on of DCC (40.66 g, 0.1970

e yWvas added dropwi se thereto
over a perlod of 5to 6 ours wher eby t he
tenperature was maintained at 20 to 25C. In anot her
2-litre three-necked round-bottonmed flask having a
(3-{4-{%-*‘@&%13  SLAHER,120- mg 1AMngo At LiHbxy)l- g1 ut ani ne

g, 0. 29 6 nol saturated sodi um
propionkf @gtfgnat e sol uti on (432 m) were added to an
i ce-water bath. The di oxane sol ution prepared above

In a on@@ﬁt@gdﬁgee%ggﬁe%t Bour@btsbhdd ifDgNaSyiegrds i ed out for

thermalﬁ%%?ug%{ éaa%at (?%?:ger,ﬂ?g— {Sﬁt—?g—t[ (Qlf:) -t3h§— reaction was

dimethyl-1- trlazenyl] benzoyl} -phenoxy}propionic acid} (40 g,

0.1173 mol) as starting compound, HOBt (3.7 g, 0.0274 mecl) and
dioxane (300 ml) were added tc an ice-water bath. A sclution of
DCC (40.66 g, 0.1970 mol) in dicoxane (100 ml) was added
dropwise thereto over a period of 5 to 6 hours, whereby the
temperature was maintained at 20 to 25°C. In another 2-litre
three-necked round-bottomed flask having a thermal element
pocket and a stirrer, L-glutamine (43.20 g, 0.2956 mol) and
saturated sodium bicarbonate solution (432 ml) were added to an
ice-water bath. The dioxane solution prepared above was added
thereto, and stirring was carried out for 16 hours at 10 to
15°C. The start of the reaction was monitored by TLC (thin-
‘layer chromatography) (MDC:MECH, 1:1). After 16 hours, TLC
showed that the starting compound had reacted compietely. The
pH of the reaction mixture was adjusted to 6.8 using HCI

(1.5 N), and the reaction mixture was concentrated under

reduced pressure at 50°C. Water (200 ml) was added to the

residue, and stirring was carried out at 25°C. The suspension
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25 | ayer chromat ogr?ﬁh_y) (MDC: MEOH, 1:1). After 16
hours, TLC showed at the starting conpound had
reacted conpletely. The pH of the reaction m xture

was fllﬂ\&%da&iid'l%ﬁ@@ﬂt&f @nd ﬁSfMeHGJ@ £diuBtd) toandst he

using nef &té ghegg%ectﬁl} mix nu%g %&Qagp&ege educed

ressur was ad to the 30
ethyl aﬁ@@teu@%aﬂd 319 fpe r@aﬁﬁs“’% P?%adfa&%ﬁ at¢ 25C. The
organicSUSRE NG&IsOfriedbdverWaiitm [suefed arfd ot herhpHmknide

layer wgé lr&ﬁ%@f%% ﬁglrlés&let@ &ﬂr §mrQ:§u.a U(Scx' Q&)ﬂéglll(lé S N) The

Feaction mxture was extracted with ethyl acetate
residue(wigo fomedy fgdt e PYRESEREREr EULDH é(’raﬁtdee§an e organic
off. Théayetdwasadrieskdoverh sodixunress uf fTAFeE(@S ):1: The

100 ml) ozgrgiaﬁéc‘;an@e& %}f?r ‘I’ﬁ@sprrobgs%eqfa; %pgattéaufﬁreV\tﬁnﬁs dry
% g r due was_forned) and the
(after ElﬂfﬁeFﬁ%ﬁt it F}Eﬁu 85 § c?é:’can of T,

ld'i'he resi due was
filtrati¢mees thet lraardx our-e Tof CTRE EPG&?C wiggq mpintaiped n ) and

under rgﬁ%@nkﬁdtefsfoocﬂsr RhEGRSS MAS ELBeahed di)verdd nes
ter this treatnent, the residue was a novabl e

hot suspelsiigl) “@AdEOSFdd ERAPOITINAS N E20YFetP GO The
for 2 h6fdédeaseli A neass, Mahd tsabgedionindertil eédedxard78nd 0 80C)

filter crg(.e ?{? gl?ovy %s&%é.ﬂ%pgk =100 ('112% ml)Thﬁle tL,gsuspensi on

fer'ed [trate was cooled to 20C for 2
the SOlh’éﬂi’Ps‘{"asAﬁtiEFt?d Heuf < vEHe §‘Eﬂsrﬂén%|N6n s filtered and
extractifie wifi let Ryl eakentélR2g)masadicssaleded ti.nThwat er (120

phases er s;fga%apéé gﬁd ﬁ)%é $Ja@n§collwéronamsm u&thed to 3.0

(); , extraction with etlh acet ate
water (6(126 mT)hem%@aB%ﬁ rlF‘% Hﬁﬁ aryte va)ﬁa?gglsu“\/\é? 2§8par at ed
(20 q),andl bhelotganbt dodier codenwesHeds witin waegrer (60 m).

(8 ml) J&eae&&ﬁ%@ l@y@mmsdgddeg &\é@étcﬁoaﬁ&mﬂm@te_ (20
% a sol ution r?f sg i um car b%nf?t eg 2,8 g) in
was car etdePu"2(§0f82 B nas ad8Ed S HE (120 /i) was added
dried fbhameh@irsaitd astinr niragunwasy chriereadtod’cf dhe2 hours.
dried plg%?%q%ge%lggea/\as filtered and dried for 16 hours in

vacuumtray drl er) at 50C. The
Yield: 11 19.44 % of theo

The compound is obtained in the form of a weakly orange-

coloured powder having a melting point of 181.0 to 182.5°C.

The solubility in water at 25°C is about 400 g/litre.

Other salts can be obtained analogously by reaction with

corresponding bases, such as TRIS, instead of sodium carbonate.
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dried product was angl ysed. Yield: 11.2 g (19.44 % of
theory) 25 The cénﬁ und is obtained in the formof a
weakl y orange- col oured powder having a nelting point
Figure 03 18Js @nd OHJI\_&g\- Slectrdh@r StleUirobing botasaterinat 25C is
Ex‘_mplea.ﬁout 400 g/litre. 30 Qther salts can be obtained
ahal ogously by reaction wth correspondi ng bases,
such as TRI'S, instead of sodium carbonate. 62 Figure
Figure 18 shb@ghé HEc-tink NWVR-specsT une ebmpdedcgnponssd obt ai ned
in Examl ﬁe ,Exanple 7. Figure 14 shows the 13C NWR spectrum of
Fhe conpound obtained 5 in Exanple 7. Exanple 8 0 \
I \ Oz NNNONINH I HO 10 was prepared as
Examplef®| | ows starting from O p NNINONONa HO
(compound of Exanple 2a)):

{compound of Example Z2a}):

A 5.0 litre three-necked round-bottomed flask with a thermal
element and a stirrer was arranged on an ice-water bath. The
compound of Example 2a) {200 g, 0.476 mol) and water

(2.0 litres) were added thersto. The reaction mixture was
stirred until a clear solution was obtained, and the pH of the
solution was adjusted to 3.5 using 1.5-N HCLl. Ethyl acetate
(2.0 litres) was then added. The reaction mixture was stirred
for 30 minutes in order to extract the free acid, and the
layers were separated. Washing water (1.0 litre) was added to
the organic layer (i.e. the ethyl acetate layer). The organic

layer was dried over scdium sulfate (100 g) and concentrated at
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15 A5 0 litre threg-necked round-bottoned flask with
a thermal elenmenf 8d a stirrer was arranged on an
ice-water bath. The conpound of Exanple 2a) (200 g,

50°C in Qz‘a%Zg @Qil)owgg'q)y\/\@{eegd&@tlgn ldet LES) oMBEnadded ot her et o.

reaction mxture was 20 stirred until a clear
litre) E%Itﬁﬁ]ﬁﬁ?l% Bt aFFEdon KA t'1RE PIaRBTSTR8 BBl uti on was
2.0 11tadjtms¢eedet1@d3r®nush)qtgome<5NlaH(BI witht hythegeatate (2.0

element ?&J SS%T ‘é’?érr grggﬂ reg&%gn nGRE Jaga&talga 23 ¥ty eechas

mnutes 1n order to extract the free
using apcicg baikd EfelCY dyeitdvhet d3sEpatuted. Washi ng wat er
aminoprbdy10 chiorielnivas- adeledgt @0.2514 hel omgarddgedayer (i .

followes S’r Soéddﬁcet agtff:{x ﬁ%’%% ggTLlPen cgﬂn!at?o Layer was d“ ed

PO sl concentrated at - 63
Dry anmB5@@ WS Pa_TR, 11 Gk ovBEusy fRE tARRIithE gifaston
mixturetiGhicdaBRt faangne( prdbentéd taredhe ecdheng esinghed The

by TLC {Dﬁ[ﬁfggﬁcgigcg%?? Vﬁ% {\{)%@%(tneﬁf_ rganag cc%‘xcgn’lﬂattgg

r ound-bot't oned k wth a thernal
to dryne$erBntacancitaz stemperaturdied l?eelaestfrodﬁ FBR% was cooled to

ac:ei:ateo(lt .Q mré) Lﬁlﬁ”@t@ﬂ lee ﬂ&trb) vﬁmdd@a.d(t]: etchyl

I-amno r e - 109.5 g,
re51due0 aé-ujil%d rs were a%h?dzg g%lﬁe addition of
(1.0 llF@TW§51Pd§ed @0 1t}’len‘i’ﬂ9)ana<f 1@3’%1?) B Orﬁrvcaﬁ?ﬁﬁl a was
was drip@sses sloEluanl’su]Zfah@UflS)D @ndndi hencdrheateiact ivague m Xt ur e

was check r f t he. conpound
at 50° CldSBVO?E%? ’\é% aB agisd§§ %e rrg%lc | OLBI mggt ure was

and thecmnﬁeﬂet fwak Gréatéd) tdrgmressl bme\ratxuobmlnaatcéﬂper ature of

Eth d
solutlopi t rg 9.‘_1'[:10 twyegr?£ua§£ﬁ g]’.]'ecp !)IZISE(,E) gﬁ@ water (1.0

Wer e ad resi the | ayers were
products‘eiﬁaifaltt@eied VWAS rdgrasaiedrvith, {POPF‘?Raé?l wa8 ®dded to the

The proglﬁcg:a'aé& dr YLk ThenArgapl 6 By 8eFf sold was dried over
sodium sul fate (100 g) and concentrated in vacuo at

50C. Isopropanol (800 m) was added to the residue (80
Yield: §¥,0 (29.6 % of theory)

The compound was obtained in the form of a yellow- to orange-
coloured solid having a melting point of 145.2 to 147.0°C. The
golubility in DMSO at room temperature was 833 g/litre.

Figure 15 shows the 'H-NMR spectrum of the compound obtained in
Example 8.

Figure 16 shows the !°C-NMR spectrum of the compound obtained

in Example 8.

Example 9:



and the m xture was_heated to 80C in order to obtain a
clear solution. The Solution was gradually cooled to
25C. The product was filtered off and washed wth
|sopropanol (50 mM). 20 The product was dried for 12
n.a_VID at 50C. Yield: 56 29.6 % of theor
The Com%ué’dc%gnﬁ%uﬁf “S " obt ai ned in the fgrgn of a yellow tg)
orange- 25 coloured solid having a nelting point of
145.2 topl47.0C. The solubility in DVMSO at room
t enper at Ur e_yas 833 g/litre. Figure 15 shows the
~ of th corrpound obtained in Exanple
8. 16 s he 13Csb& spectrum of the
dMonpgund obtai né%l Eﬁanp e 8. Exanple 9: - 64 - The
| compound of theforrrula Op NNN/ I O' ANA/ SO3Na H
5 was prepared as follows starti ng fromthe conpound
of Preparation 2: O 14- N N ~N | Q v OH 10
was premefigh| #e L pELgS Stapt At T fheaﬁam%ﬁnf{la‘tﬁ—l (1.76 g NaOH i n
preparaflibnnk: of water) were introduced into a 50 ni
round- bottoned fl ask, and

0
lllii lllii i
N /\)L
\T’ N 0 OH

Paurine (5.5 g, 0.044 mol) and 4N NaOH (1.76 g NaCH in 11 ml of

water) were introduced into a 50 ml round-bottomed flask, and
stirring was carried out in order to obtain a clear solution.
The solution was concentrated by evaporation in vacuo at 50°C
in order to cbtain a white residue. The residue was stripped

repeatedly with methanol {2 x 100 ml) at 58°C.

The sodium salt of taurine prepared above, and methanol

(750 ml} were introduced into a further 2-litre three-necked
round-bottomed flask connected to an overhead stirrer and
having a thermal element pocket. 2-Ethoxy-1-ethoxycarbonyl-1,2-
dihydroequinoline (EEDG, 16.31 g, 0.066 mol) was added thereto,
and stirring was carried out at 25°C (a clear solution formed).
The compound of Preparation 2 (15 g, 0.044 mol) was added
thereto, and stirring was carried cut for 48 hours at 25°C. The

progress of the reaction was monitored by thin-layer
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stirring was carrie? out in order to obtain a clear
solution. The solution was concentrated by
evaporation in vacuo at 50C 15 in order to obtain a
chromat¥Hab By r(@ﬁé)dulﬁDC:gﬁ@{ r1835)i .%HEtéMaSB quﬁj:s_?_pede mepeat e::ll y f
t h_met hano X 0 msalt o
showed %gfﬁr e SFJarrgrlJﬁ %am%%lg\%&ada%%f%ﬁr%?%%% eq%lfgbq}r#) wer e
reactioh Mikpdwcess cot@nardtget hevaqud gt 15€°¢ peEvaetked 20
reddishlf4Rg; Reitpned flask connected to an overhead stirrer
and having a thermal el enent pocket.
2- Et hoxy- | - et hoxycar bonyl -1, 2- di hydr oqui nol i ne ( EEDQ
The crud® p8dduyt @s066ssAbY9d Wadneatiried t19€retlo, @ahind stirring
methyl z\!\?&—ﬁwygi &.ﬁe@umwt, 2560 () Glaeas1 sy l(.)tidid@dil }‘or med) . ddﬂc]e
conpound_of. Preparat i "y ; S adde
theretoz%’%Fh%Fgf o 3%%83?##} 19% %aléa;régglrtrl?%dS%ga%@fwgf@ﬁS hour s
filteregtoff5md Tibed gHoHrIESE Ot ME - r B PFUHCha®Snoni t or ed by
driea £bi1B-LRAYEriBY vaehh® FRLPGaphyviolLE} {oMDGnVERH 8: 2) .
After 48 hours, the TLC showed that the starting
then angdl5¥58und had reacted conpletely. The reaction m xture
was concentrated in vacuo at 50C to give a
The pro%&ﬁd%fﬁjbg&iibewi&g{:ﬂléjl-foﬁn Eh&a:ﬂ)bhtﬁ@epﬂic@ﬂéﬁf‘] T|WlaS ] |
., dl ssol v In ne N ; t tert-but
solublliiy, &7 W(a%ﬁﬁl:a,t ﬁf&‘ogﬁﬁ%)er%uggs{gosmf@@%hletg@'t%er eto overya
period of 30 mnutes. The resulting solids were
vield: f1lst gred. of & andnwashed with MIBE (100 ml). The
product was 10 dried for 12 hours in a vacuumtray
_ drier (VID, at 50C and was then anal gse,d. The product
rigure WAShawt PPt MR TIRSTEST AT P Cafr BP a8 FOWNAR " The
ExampleS®l ubility in water at roomtenperature was 666

Figure Qé lsﬁmgxgse +hd D:crkeh q{peé-t?ruﬁ & (:ﬁep-cﬂ)ﬁpc%h@f odtheddy)

in Example 9.
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Figure 17 shows the 'H NVR spectrum of the conpound

obtained in Exarrﬁl% 9. 20 Fi gure 18 shows the 13C- NMR

spectrum of the conmpound obtained in Exanple 9. - 66
paARMACOLITARMAGEROTF @GAETACTI VI TY TESTS: All the tests were

carried out using femal e nude m ce under standard

conditions for the keeping of animals with controlled
All theStqsfp HArAAAT6EaAEr EHpe &t cem IPhRIEN P s were gi ven
standar&\laioﬁﬂ%ﬁﬂds thootheaBe e sd roEdanibBaeast th uwootra 1éMAXF 401)
illuming\%.rog Anrgpl:g]\g)teggtuggb%te%%g]% Mlefemggvert Qgtéregﬁd member s

age weeks he increase in the 10

food as\@isgpRd-of the individual tunours was neasured using

m crocal |l i pers, and the size of the tunmour was

Breast &ﬁilogyé Qh@ﬂ" 4@?)0%% quié?ltte@%uﬁ@t[ﬂﬁla@ls@ybﬁ{tg (Where a
he | ar gest ,dlameter of ehturmur and is the

the reaF/é‘leFLP%‘"ﬁl o558 )™ hnds Yt he we‘f]ffrmare vOT e h hadB? ncreased
volume ¢ t86 indiP@uphBunthrs wrd massraereil®d al | ocated at
microcafﬁ?ﬂqgéﬂ itaﬂ&l theesitzeg&ﬁ()‘d@& tﬁﬁo#ﬂw@ﬁ@ﬁl&ﬁ%&e& ani mal s.
st _co s t he f.orm.o i um salts) were

accordl?ﬁ sicgoeh\/eeaorm "n? & ga{l i ee§ce)l ut| otnr{]]e a ggg % Kl ucel )
diametef tpfdElox Fpropyresel| 14 6@%)VerWa?§la%tﬂé?j i"BeBrdér to
tumour Gb1980/nt aldreidtd t&€SD carpautigdshe nriihel 2@esane
allocatg ratcl rearndo q%tg%ggud}gﬁ é"%%emag%rp §£eer6€gnl%ls

rap erit oneal I nj ection in equl nol ar doses

correspondlng to 350 ng/kg of the conparison conmpound

The tes{ aapsdidag(ihotixdopl ef 3ddiaf sBDE<)708%181ysclTéd s dose

in a sa!.:. \ée'sol%:s_orghgﬁ?% Qq{lﬁ@éﬁQH%%Qyﬂ&p?lced@§fos@ﬁ t he
npari son conpound that |led under the test 25

was add%%ﬁé‘l $596RS" Slsasoé?)e %l}eﬁﬁcf‘?s&nc‘?“}?o% t¥ndSr vol ume
same cagheisel opremnpodndsobenreadiinlftarks ky body wei ght was

1ntrape}:ﬂ:|o%g£le(_%nj ed%lﬂbmlnsec%gﬂ%la{‘regﬁle\ée&&@é%nﬁﬁ@g garrier

served as control
350 mg/kg of the comparison compound (according to Example 30

of DE 1793115a). This dose level was chosen corresponding to a
dose of the comparison compound that led under the test
conditions to a 50 % reduction in the tumour volume
development. A volume of 10 ml/kg kody weight was injected.
Animals that received only the carrier served as contrel. The
test compounds were treated according to the scheme of twice
weekly administration over a period of 5 weeks. The tumour
volume and the body weight were checked twice weekly, and the
relative tumour volumes were calculated as the ratio ¢f tumour
size to body weight. The test was ended when the tumcur volume

of the control group had reached a size which required the
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test conmpounds were treat ed according to the schene of
twice weekly adni ni’stTati on over a period of 5 weeks.
The tunour 30 volunme and the body wei ght were checked
anlmalst’dfyi 5& JMBeldiYed aRhAdhe to E&tﬁ.tsify&hbl.lﬂ"ﬂ@!d[at\iehﬂn'es wer e
relatin %D ull%t:1 d asectthcenratl o of tunmour size to body
gt Was ended when the tumpur vol une of
the control group had reached a size which required
on the BR€s6of t@NirBBdtS v Cubeunrs @6Iunfels ceid the aofmkgs t 0 sati sfy
ereatea \1€n! GAULAL ONBoul ] BLiA0Ld Qs BILABIcubt ection. On The

sis of the relative tunour vol unes ofthe animals 5
VOl“mestcrfeB]teeGC’%rt’Es 1 &= 1Es PP Yo HpSU Al CRBTGAr 68w th t he
values weltRDtHlcuVaalednmsl edret heedcentthel swder edt @dkionly with the

tumour &?&EH@K’ ('theT/-E/ gnde‘ﬁ@hé@r%@er@t@' entl ated apd were used
i ndex of - _tunpur acti vﬁgsr&a‘me T/Clndex

the tum‘HJér élzr epf 6S&RTE ?rhdeuP%rteaEie OF M HE ol 8T Ze

the ratig,etfiedetied thet peEvety afPirel goulThee Srpidtéring the

tumour 1AthO,shbeibetter the activity. 100 % woul d be no
activity: tunour is the sane size). As is shown in
Tabl e 1, the substances of Exanples 2 and 4 have

As is shqypr by Edblenti -hantreteer it Fumded 2t A felkgve

improve€ QREI RS adilbryrankead themeet doaritdshonawas observed

marked é"" t[a‘% !}eﬁi ﬁk%agf obs%.E\?e%t Q?{}ltln\/\a R«Qeﬁ%? derivatives. In
auéfl& 1 on

] , e conpositions were well tolerated. In
treatmeripifpt P dWFJtVﬁ‘tt‘h‘-‘é‘ cHheroitigRodpe CoFR¥T e W e no
were wellN$bBNeesd.ofin deapdrikson tWieh sibstcance- sreated ani mal s

there w@r\ée{m 1g§tgn%§:§ d%e&éaﬁﬂ 12 Qne s@gsta]:t@@lt@:e;teoco”par ative
ant 1 - t unour aCt|V|ty and I’mrtallty in t unour

animals VPR GPr EFEpPHHCed nice Test conposition T/C Mortality
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val ue Ex. 30 of DE
NaOOCO N=N- N~Me  Ex&

793115A 48.5 2/6 0 / | \
le 2 3.4 0/60
O-"N~OH 1 HIO Exanple 4 12.6 0/6 0\ \ HO |

\'\ dl

Ve
N, N. N
N ~N

Tabld N ddpa Qi Bhgiand( showst saampatisen of the

anti-tunpur actj vi of
and the TR glg#?mté%(antsﬁe conpoun
MAXF 401 xenograft nodel

d of

Exanpl e

in the nude npuse.

Test compis@uia@neous 1 nplantation of thq Turrguorasmd il
determ nation 10 of the tunour volLupg were car
as described hereinbefore The.labovg-nentiond

Ex. 30 gf DEnE PELE substance were adnmijni®Pdred?ty ip
injection twi0e weekly in the nentioned doses
form of an_ag sol ution, over a period of
weeks ows the doseg-depgndent prd
OVer- - he antimMe umgur agtion of t

NaOQtbst #hce™as t he T/ C NIaiNug, . When 400 ng/ kg of
sodiumsalt of the conpound of

Example 2 3.4 /6

0
O
- OH
~ /N‘N O’A\V/M\N/A\n/
H
O
Example 4 1z2.6 0/6
O
H
\ (i
SNy O oY \)LOH

Figure 20 shows a comparison of the anti-tumour activity of the

sodium salt (Example 4a) and the TRIS salt of the compound of

Example 4 in the MAXF 401 xenograft model in the nude mouse.

Subcutaneous implantation of the tumour and the determination

of the tumour wvolume were carried out as described

hereinbefore.

The above-mentioned salts of the test substance

were administered by ip injection twice weekly in the mentioned

doses in the form of an aqueous solution, over a period of 4

weeks. The figure shows the dose—dependent progression over

11heq sodiumsalt (Exanple 4a)

4 in the

e
ri ed out
d salts

in the
4
gressi on
he test

t he
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Exanple 4 were adm pj stered, a T/C value of 12 was
achi eved after 4 wkeks' therapy; after administration
of 500 ng/kg of 5 the salt, conplete rem ssion was
time ofa@fEai evedtwdubi 4t 3o ekiheOtestt ba@at-aRRE as Ithe DT tge
t her hand, t sa e i-stered in
S s e L i A S
Example4e@eaﬁ@d5§95ﬁ‘gve|9g off /¢ H@lepdituld &af t2°PEoifl et e
after 4I@JBkSSithBrapyasafabsedved swriticaldf the nddisesfused. These

the sal£ %%lnﬁ%ltéhx%\ﬂ{lgagk w;lag gtthqetfyp w§§{1tns3 dickierorin ternms of

heir oaval | lity. obabl e that the

r
treatmeaH f1&r St “Rgn PR UMY t&]cet F’i‘ﬂ? B‘Fbsttﬁ‘éc 8df um salt and
administéedTRI Shedotmicg glidt FRBUBaD] éntaoudidleer @ves pak

360, 40§%ﬁe§‘d0f a6 1@nse Qhe tsfikal&xp@'@wnéor@he@(&@iélén after
dm nistration of the CJF e rent S"i‘Ls S 1o Qhat70 -

was ObS?Uﬁ?HI’:gFE AT VRer PO BRT AR Her “phar macol ogi cal
the twoawdlityidiffelata wfrms vd thege *@mm@uﬁasllt@so@u &fn sal t s)

probabl Wedh@t Oaditedrend SithiECHOWE ¢t Ohn BHE ANTda TddMOUR
salt an%%l; %R g saltgurI i b%pr}%\&% %(b%l? rgIQE ngli];y of the

unour ac e su stance of Exanple 2a

concent tafgahamisele yor@ﬁu’eﬁ 1°1f FefPle dndith®s. 10 The
adminis@itiod WIDtHe actfevédty s@ftst he substance of Exanpl e 2a

(sodium salt) was tested in a xenograft tunour panel.

To this end, xenografts of human tunours derived from

prostate, uterine, |ung, pancreatic, bladder and

"head and neck" cancers were 15 inplanted in nude

m ce. The inplantation and the determ nation of

tunmour vol umes were carried out as descri bed

herei nbefore. Goups of 5 to 8 aninmals were used. The

test substance was
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adm nistered by ip injection twice weekly in the
mentioned doses in’fHe formof the sodiumsalt as an
aqueous solution. 20 The tunmour xenografts used, the
ruRTHERURSASTHE 88ra:t he duration of the therapy and a
crassitrcation of observed anti-tunour actions are
summari sed in Table 2 below. 25 - 71 - Table 2:
FurtherXerogreflooifad sa i Db dten g€ e r BSTofP WEX I%ef f ect
(sodiun] BRItkOlwe@f dBXairda) treatment [d] BXF 1218 Bl adder
450-540 7* Inhibition < 50% n.s. CXF 280 Col on
450-540 28 Reni ssion *** HNXF 536 Head & 450-540 28
SELECTIVER BF (THE AMPFLCTMAUBPEIINITYE X 529 Lung 450- 540 10*
Inhibition < 50% MAXF 401 Breast 300-540 28 Remni ssion
Figure %’J;*Shomﬁe 462 . M8l R 100294028 uResB$81:Qnof **  MEXF
6 Mel anoma 450-540 21* | nhi biti Qn > 50% ***  PAXF
the subgpaprepfn EFE%d e 450 8% 15 \o Oﬁnélif- ELHOUF™4€%1 on n. s.
PRXF Prostate 450-540 28 Inhibition 22RV1 < 50% **

The antTEHmolR¥ %%Eﬂi%y%t@@ug&ahe@io@ fiz@P1le 2a (sodium

salt) was tested in a xenograft tumcur panel. To this end,

zenografts of human tumours derived from prostate, uterine,
lung, pancreatic, bladder and "head and neck" cancers were
implanted in nude mice. The implantation and the determination
of tumour volumes were carried out as described hereinbefore.
Groups of 5 to B animals were used. The test substance was
administered by ip injection twice weekly in the mentioned

doses in the form of the sodium salt as an agueous solution.

The tumour xenografis used, the doses used, the duration of the

therapy and a classification of observed anti-tumcur actions

are summarised in Table 2 below.



1C¢

DU145 > 50% **

UXF

138 Ut erus 450-540 21*

I nhi bition

> 50% ** (* The conftol group was ended as soon as the

tumour volume in 5 individual animals exceeds > 1500

rable 2bMP2, N=5-8; statistical significance: n.s.: not
significantly different fromthe control, *: p<0.05;
** p<0.01; ***: p>0.005) The graph of Figure 21 shows

Xenografhie JoSeelepeMIEACFIBF (| hBUZATEPR |10un®ife hct)i on and
the different rpspedise qf didef erent tunmours. [0 %
anfi-tunour |actg.on,corresgagds. to the grow h of
control 72 |tunours and |100 % of [the conplete
rem ssion of tunours under [iﬂnerapy. The anti -{t unour

BXF 1218C{BDnidet the temt-5substlance 7decr|gaseditipm t he
sequence MEXF 462 >> CXF 280 - MAXFs401 3 UXF|1138 -
NMEXE 276 - PRXE 22RV1 - |IPRXE.DU 145 > | XF| *(-;2“ -

CXF 280 NKESSS > BXF 5'°P23% - pAXF 2P657.| FRET'88ul't's |show

HNXF 53bhabedche tegt s4Agsténce |has 28a pr|ombikiceédn (i. €.
remn,ssd on- :_Zduci ng) and |specific |ankps tnoUr |action
intparticular in tumour types ingl ugi n,%.me! anrgna,

LXFL 528 ohwts  canger &a thl on car'di nond ™ 0 ' ur e |22 shows
t h¢ dose dependency of tihe anti -t{uimd8% *action| of the

NAXF 40PUDBIAIcEe Off EXggiabey 2a [T M seast! felipdios (WAXF 401 -
xenograft im nude m 4The antH-tumpdr—actidity of

MEXF 162 hoMel?58Phnge of°Ex4hpl d 2a Lsodi jfiFf35°8al 1) |was

MEXF 276t Udéledoman tthe MAXELWOL |xenog¥af t| inbipikiomodel| in the
nude nouse. |Subcut aneoug i npl ant atyd @ps o+t he tjunour
angd_the —deternination—ct tugpur—volureswere-carri ed

PAXF 1631 PaRCTg3%crli betP’ ReT ei rbef of €. THE fast "Substlance was
adii nistered by ip injdction twcetieeRrly-in |the

PRXE  TENELIMEH: dySesdgisifie fjormgf 20 fmA€hsedhum Jalt as
n:aqueous sol ution, ovegr a period gBo .

22RV1 < %

PRXF Prostate 385-59C Z28 Inhibition

DU145 > 50% *¥

UXF 1138 Uterus 450-540 21% Inhibition

> 50% **

{* The control group was ended as scon as the tumour volume in

individual animals exceeds > 1500 mm2, N=5-8; statistical
significance: n.s.: not significantly different from the
control, *: p<0.05; ** p<0.01; ***: p>0.005 )

The graph of Figure 21 shows the dose dependency of the anti-

tumour action and the different response of different tumours.

%

0

anti-tumour action corresponds to the growth of control
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4 weeks. The figure_shows the dose-dependent
progressi on over “t1f® of the anti-tunour action of
the test substance as the T/C value. A dose of 300

tumoursngécl(ghio\@g&%@tt%&m:&@deﬂf ﬂeﬁ@silﬁﬁGSBGhﬂlouﬁB)Slﬁdeﬂ50 ng/ kg
e an t 5
therapyanﬂihle ?rﬂ:rambumogr a.c%lon g? tb—% stt ﬁ&s%gi)rgco ggczteggec?

ction. ose, rem ssion of
in the tshguencam¥iiFs 46@s>ol5¥Br&%d "uH‘ ket . ¥R subst ance
MEXF 279as pwel |22rtol-epmtredu i 1est hexhosee o angerused. BF gure 23

1218 ~ Eg;&\’"‘iegﬁ% e?txje ﬁf’c@ogﬂ wa‘EBé@Qththlﬂes&lé@%c%nﬁe?s of 30

'e 2a di um sal col on carci noma
a pronowe?r?é‘gﬂaﬁt %ﬁeffmn'ﬁfﬁécﬁm’ a‘i’%ﬁB%?lféEt"’i“\‘}f-t‘i}mES‘frthe
action StlpgranoeanfinExaopt eydes Wwasludihe mebyrnadet érrgisted i n t he

cancer %}g%gpoggmm{t model in the nude nouse.
bcut aneous i nplantation of the tunour and the - 73

deterni nation of tunour volunes were carried out as
Figure dessirwbethe keseidsbeddsney SEhabhe emttistHyoramssioms

of the ARREUNSE 8L Gxb¥pIeP2ai 1) @GLEAN diabhGe weedd yoin-the
men tloned do es in the formof the sodiumsalt as an

xenograﬁﬁd‘@oﬁ% fon, over a period of 5 4 weeks. G oups
of in each case 8 animals were used. After

The ant@d!ﬁimﬂﬁrStaEaivil@ﬁ dnt D sesstahcd 23, E;Eﬁ@l@QaS%dmyﬁ kg of
salt) wg ande 291‘1 thfll\&%ﬁ gng&%gﬂ%ﬂ a&w@%od@g O as

served 1'n a 0Ses ” use [ ete
nude nqusRi bFECBERRGPUE LHBUAYGtoM hoande REmYmdttt F¥h of
determlﬁﬁtrﬂoSSdaﬂrtSmblﬂ: Gblidcar a¢icorraotiddheut wryodesgmbede 10

herelnbefcgrlg d Qslﬂp SIEQgQICEE% aﬁ&imlg%perggs V\@}fe

trapo ate , 390 and 490 F active
mJectl%b@ftlaﬁc‘eeekﬂrhe“sl}ﬁgtf&?f&éon%ﬁaSOﬁ‘éﬁ ImtB% tr%d |n t he
the sodiase sranges usedaardupasohotonassoei & ebrivd hoq

4 weeksS ’ﬂ'ﬂ—:’ fe gant wekghtel S hébe%ﬁ@n@@)'r@e%s;L&ﬁ ovabl e 3
bel ow shows a conBarlson gf th e nt| _unpur eLctlon of

time of ther APHIREPTMEATEPR K e S anﬁ% Ch-'&r &' F ef er r ed
value. t20 doker ef b ow'ias ke demmeu% @f theaypresbeland t he
dose, 460MROWPHaDfthe ED50 and 500 mg/kg as the EDI0 of the

anti-tumour action. At the highest dose, remission of the
tumours was observed under therapy. The substance was well

tolerated in the dose range used.

Figure 23 shows the anti-tumour actien of the substance  of

Example 2a {sodium salt) in a colon carcinoma xenograft model.

The anti-tumour activity of the substance of Example 2a was
thereby determined in the CXF280 xenograft model in the nude

mouse. Subcutaneous implantation of the tumour and the
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Exanple 7, in conparjson with the conpound of Exanple
2ain a mel anonma” x@wograft nodel . 20 The anti -t unour
activity of the conpounds was determned in the MNEXF

determléﬁgo%ecﬁogﬁﬁcgllr WIIDdé& mehafﬂleﬁheutmé@edMSil@sd

Subcut aneous %a tation of he t.u r t he
hereinbefGrar nithst | eﬁton;3 trnour Vol ufe smﬁlsetreggé:]ar i ed out as

injecticfesicr Phetbekbr dinnisee greatiaegufssst 10259 foBAcH case 8
the socdBRhhMBhst V\@JeaﬂJSﬁﬁJ,eoﬂ_shesdletSlorSUthitean(EGSDeaE@DMﬁ ng to

4 weeks él['giﬂ g c7>f apnd e@éﬁnphsiee ) a%ﬁgls %%n@éaer %Gttpty i p

nJeC|ontvv|ce wee euum ar _doses in the form
adminispfatipn dgudsgs ol of° °6v% RIGE PoF*BFE fieks. 30
a pronoffitddrahar-t ammetnbset ioh \tvéme cbprgyednih Gfl 1 Ekanpbes8 wer e

used, Ol!i@ nLsLered h&M\d_l‘aﬁ ek Yok B tgli‘@wﬂclprgﬁcpf t@ 5 % DMVBO
sol ut1 on over he nenti oned erio

he
induction oy é§’§’rsﬁﬁ°rb‘3\/§|" PPHEB Re *ante tﬂ% r ach on,
high doeXpregsedD2d, NEDflosnd G dperer wood greraaplited tE}?egl nni ng

330, 39@]c artch@Q@ %%t/kg %&eﬁ:he tJ&l@@rsquQt&fcet hﬂfe&@t(bsjtﬁnéd’lovm in

Ti e Control und of Conpound

was wolf ESIGRER OF B3, DR BETT X% T300"Hl k) ( 350
associapg kghh @28Bmafidegy wefelit Meah 18[?%3%1"8# Mean SD Mean
SD 0 100 O 100 O 100 O 100 O 3 593 149 316 109 278

75.293 .90 7 1
Table 37%96.0\185}105%(? ?%}T:llp%gli oéi}:geéll_aj'é l%lgnfﬁg a%89%%%?341é324ié

furtherg3two] 2 sg]q_eq::gdlozpnggunds, which are referred to

hereinbelow as the compound of Example 6 and the compound of
Example 7, in comparison with the compound of Example 2a in a

melanoma Xenograft model.

The anti-tumour activity of the compounds was determined in the
MEXF 462 xencgraft tumour model in the nude mouse. Subcutaneous
implantation of the tumour and the determination of tumour
volumes were carried out as described hereinbefore. Groups of

in each case 8 animals were used.

The test substances acéording to Example 7 and Example 2a were
administered by ip injection twice weekly in equimclar doses in
the form of an aqgueous solution, over a period of 4 weeks.
Equimolar amounts of the compound of Exampie 8 were

administered ip twice weekly in the form of a 5 % DMSO solution

over the mentioned period.
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21 67 113 6 8 151_1§49_ 25 40 87 2 3 172 247 28 30 73
0.3 0.8 271 434 The control group was ended after day
11 for ethical reasons owi ng to the high tunour

The pro&@s{éﬂ&l ok Br ttﬂﬁetJﬁQBMEigﬁﬂ_H@xS_,ac@[bnlOeiIfr%akemant WI th

in ¢ o UHLBLAL, A958R, RALK] Al LR ashonas ahsgyed with
t he corrpounc? of anpl e 54, npl ete rem ssion was

the peryiss 6f \i@GratY £f eRPeAR @A Y-he conpound of Exanple 7,
and a pronounced sl owi ng down of tunour growh was

rable 300S€rved on treatnment with the conpound of Exanple 8.

— Al the substances 15 were found to be well tolerated
in the dose range used, a significant weight increase

Time |CaBSrcdbser yedhgonndlolf thenmondelfs (eoedunidnef t herapy. In
summary, {Re e@npoundg;according g tde inventfion, or

the 20 pharmaceuti cal ositign hereof , are found
to be pot ¢ht’™- "5 ant i(gﬁjmgsned(%égénmgﬁ?@ havi ng

[d} [Meamr p%ed {Hemappilt i c {Bemadt hSand | Meener s¥Rle-ef f ects.

o TExanphe 2T (eEPhy®t 0Oiigags tOof grani|lighy): [

Tumour -catrvinal m ceiwere treated -as described above

3 Wit h| tie é%ﬁm;r}ogon 86%0u15§6fu é??%inﬁf'é'% UBF DE

7 11793[13IBA OB40 t M 4dhe | 1deri vatd ve [@6€ordi hta o t he

11 S AVETH IO 987 EXpggt e 2g, at [gd1  gqgumnol afgdose| | evel

correspondi ng tb 450y of stock 110 conppsitien per ip
14 i nj ebtion] 1% copt¥ol |§Foup % trldafed ohfy with the
18 carr|er acedrdipgieto|ddtw celneekly7treal®®ent schene.
5T WrenTthe 287 day[{mzeatgent pegT od [had endetgs a
posttnortem wasl cargied .oyt _on tthe mcel_Jnh-the
25 ani mal s t {84t ed| Wit h|ehe st bek 15 ‘ddnposi ti’on,
28 macr pscopi 80 chapges (éwel | i hg,8 | gaak 434

The control group was ended after day 11 for ethical reasons
owing to the high tumour velume. In the treatment groups, on
treatment with equimolar doses, partial remission was observed
with the compound of Example 2a, complete remission was
observed on treatment with the compound of Example 7, and a
pronounced slowing down of tumour growth was observed on
treatment with the compound of Example 8. All the substances
were found to be well tolerated in the dose range used, a
significant weight increase was observed in all the animals

receiving therapy.

In summary, the compounds according to the invention, or the

pharmaceutical compositions thereof, are found to be potent
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di scol ouration) of the ki dneys were observed, while

t he ki dneys of thé°ofher treat nent gr oup, V\,hl ch

recei ved the substance from Exanple 2a, and the
anti- tm@@ﬁ%@icaﬂé%hﬁﬁ%' Higdovid bdiappatibobegiedlanaf i ndi ngs.
cower sidDE lél dneys of all the animals in the test groups 20

\%rg Feroved by operation, fixed in formal i n accordi ng

to standard net hods, embedded i n paraffin and
Example PI Q@888dqafian ﬂﬁer&ﬁiaiiﬂsz)l’}g. The histol ogical results

of the tissue slices of the test groups are

sunmari sed in Table 4: 25 Table 4: Conposition Acute
Tumour-c3f Fijhe- Bige| “Ffc AFetifHupardesAbdeds FOVRettdsit8® Cont r ol
comparis6h 6cdibbundCotipBitaglof 3tef 80 419818420 cof wDE THO3115A
derlvatlggnggéé@glr%f L%X thgalg‘ée%tgérg c7f6 Ex%;glkeedz‘af 0%@| aEUbL” ar

necr osi s of s was observed in the aninmals

squinolag, odgsgq W‘VFH t??ér‘éfﬁ?ﬁ % oh° comPoutl. °Ro HEEFoti ¢
composit¢hangesipengediound A porttivel kdmdne ys:sof raalied amilwal s

with thel ££34 66 Mdind he gomReUNdeRGC OFLltRent @chddR. i nventi on.
This enphasises that 5 admnistration of the

conpari son conmpound is associated with a change in
wWhen ther @Radavhicstatimegy pewhtchafli 9rided: i3 POESECESTaN28Nt | -
carried bW r@0eite f ah {RNgnimgt B BdAtHl st fratthenstad confirms

t he excellent.toler hility pr of t npounds
compositiotior di By 0 - the | nc\%lgﬁ 5%on. el&%‘f PA If%ﬁg CLAI MB:

discol oupgt:@@hp:tfu Beks kofnsvsr ¥axeE aok(sE:yed while the kidneys

of the other treatment group, which received the substance from
Example 2a, and the control group remained without pathological
findings. The kidneys of all the anirﬁals in the test groups
were removed by operation, fixed in formalin according to
standard methods, embedded in paraffin and processed for HE
staining. The histological results of the tissue slices of the

test groups are summarised in Table 4:

Table 4:

Composition Acute single-cell Focal tubular
necrosis necrosis

Control " 10/6 0/6

Compound of Ex. 30 4/9 3/9

of DE 1793115A

Compound of Ex. 2a 0/9 0/9
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RO R RR ORI 1- X NENN/ RZ R Z \ Ro R8 Re

Ra 5 Ris (1) whereih RL and R2 are identical or

different and are in each case 10 selected fromthe
Marked SHQUPLUBANST SbiRGiOfar thoopidmepalday swtestéd ubed al kyl,

the anlmEH.b pe%'t% eallylpscﬁil té&'nggrl%l Ke#EOund I%Dkécgr% _chl:

itu substi t ut ed aIkyIaryI
changes e rR3EOURY 1]“R‘:'ahe REdnes OthhWnéfFﬂst’i’ﬁfaﬁf% “iHentical " or
the comgbuhfiesentdingneh ane unnereaoh case ssehadbed thaom t he

adm:mlsg].ra(%ggn %@nﬁ'l I:(Bnﬂ)grlgn complabfrgg Qg%socg‘ﬁed Jahagen,
yano, - am noclgtdbonyl 25

change %‘UIrF’Ef’rﬁ El%ﬁ?llf]%f aH}i”ccﬁl lj(mléwri)s use a3 Aing [fonyl, -
tumour @phtofral lyngstbst hdninést ralksd and -coppirimgnigle| y

excelleSURSTd LU 864G A  K@XYe of iR zompounds according to

the invention.
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optionally substi Eu%ed_ al kenyl, optionally
substituted aryl, optionally substituted al kyl aryl;
R11 is optionally substituted al kanediyl or optional

patENT SipBgEd tuted al kenediyl; R12 is hydrogen and R13 is

optionally substituted al kyl or hydroxyl, or 10 R13
is hydrogen and R12 is optionally substituted al kyl
Copprdx ¢F , fosmR1 315nd R13 are each al kyl, wherein at
| east one of the alkyl groups has at | east one
substituent,ngg RLI2 and R13, together with the
nitrQgen ato o fwhi R\t heff 15 ar&'bonded, form a

sat ukat ed ofp U AL piijenahf y substituted 5-
to 8- éred an optiokal ly contain
o urpgher heterogts; anpg ¥l is selected fromthe gro
R consy sting ORY 2Qs- ®%si jfl e bond, - carbonyl, -
sul fgf, - oxygen, - sulfoxy, 25 - suyhfonyl, - azo

and - an optionally substituted, saturated or

unsaturated aliphatic radical having from1 to 6
whe@ibon atons, 30 or pharmaceutically acceptable salt

thereof. 2. Conpounds according to claim1, wherein

Rl2 is hydrogen and R13 is substituted alkyl, or 79
R! and R? ard identical or different and are in eac ade

selected from the group consisting of:
- optionally substituted alkyl,

- optionally substituted alkenyl,

- optionally substituted aryl,

- optionally substituted alkylaryl:

R}, R%Y, R% R% R, R®, R’ and R!® are identical or different
and are in each case selected from the group consisting
of:

- hydrogen,

- halogen,

- cyano,

- nitro,

- carboxyl,

- aminocarbonyl,

- sulfonic acid radical (-S03H),

- aminosulfonyl,

- optionally substituted alkyl,

- optionally substituted alkoxy,

5
ly

or

up

S
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R13 is hydrogen and R12 is substituted alkyl. 3.
Conpounds according to claim?2, wherein 5 substituted
al kyl is an al kyl group which contains at |east one

. groppigfathectanmia aX2aRl4 . wherein X2 is sel ected
fromthe rosgg consisting of: 10 - carbonyl, -

“ sulPbiPeh APV PV and R14 is sel ected fromthe
- gr cupigehsy stibstgtofed alkvitgerloxy, 15 - optionally
substituted am no and - optionally substituted
al koxy. 4. Compounds accordi ng..to any one of_ clains 1,
YD 35t FHIOREY ePHPTITESS | q‘ﬁ?/egﬁ;ggeﬁraﬁa JF?féillys a
supgditetedd Allghedivdéonpound of the formula H2ZN-A, or R13
is hydrogen and R12 is a radical A of a conpound of

Lthe fornula N-A. wherein 25 Al radical_ that is
R dlesrih\ygﬁoggﬁ %rf{%vaég (@tl%‘%l méur?gtl%“}t%ﬂpﬁ%&%\h—% froma
hyg@reEdtal°ror synthetic anmino acid, a natural or
rBsyathetbédEnaphd ®‘ackdofd@bhalali yesoit@epod @i 0 aci d
hy&roxgg'l yam no acid derivative. 30 5. Conpounds
L,according to one or nmore of clainms 1 to 4% of fornula
R (2)1(;2 R goFe RQCIR7a1F}\WR3 wherein at least one of the

alkyl groups has at least one substituent, or

R'? and R!?, together with the nitrogen atom to which they
are bonded, form a saturated or unsaturated, optiocnally
substituted 5~ t¢ B-membered ring which can opticnally

contain further hetercatoms; and

X! is selected from the group consisting of:

- a single bond,

- carbonyl,

- sulfur,

- oxygen,

- sulfoxy,

- sulfonyl,

- azo and

- an optionally substituted, saturated or unsaturated

aliphatic radical having from 1 to 6 carbon atoms,
or pharmaceutically acceptable salts thereof.

Compounds according te claim 1, wherein

R is hydrogen and R is substituted alkyl, or
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i RL O\ X N=N-N é R72~\ RRo RB 6 R73 R (2).
6. Conpounds according to any one of clains 1 to 5,
wherein 5 RL and R2 are in each case al kyl, R3, R4,

rR3s RBrofdh, afBr2RY: atskcRiGaar £14yn. each case hydrogen,
R' is al kanediyl, R12 is hydrogen and R13 is a radica
A of a conpound of the formula H2ZN-A or 10 R13 is

Conyendgetrcarti "RIP 321 fadPeE*?A of a conpound of the
formula HZN-A, wherein A is in each case a radica

su%g?ittu{:g‘d qg]@l"@? apxyalk%h %ﬁlg%h%h tcB@tﬁ%nag: group ( NH2)

rom a nat ur al synthetic amno acid, a natural or
1e§€hﬁﬁ%ﬁ¥€“%ﬁ¥nU“ﬂgoﬁ@%ﬂ derivative or a pol yanino acid
-opRel yam no acid derivative, and Xl is carbonyl

(- CO J.¥*#™*onpounds according to one or nore of

clains 1 to 6, 20 selected fromthe group consisting

x2Of s sO1dde€d tBbmfehe i grblupd coh&Hehfy be{ Exanple 4) - 81 - O
- carbonyl,

- sulfoxy and

- sulfonyi, and

R' is selected from the group consisting cof:

- hydroxy,

- optionally substituted amino aand

- optionally substituted alkoxy.

Compounds according to any one of claims 1, 2 or 3,

wherein

R? is hydrogen and R'® is a radical A of a compound of the

formula H:;N-A, or
R} is hydrogen and R'? is a radical A of a compound of the

formula H.N-A, wherein

A is a radical that is derived by cleavage of the amino
group (-NH;) from a natural or synthetic amino acid, a
natural or synthetic amino acid derivative or a polyamino

acid or polyamino acid derivative.

Compounds according to one or more of claims 1 to 4, of

formula (2):
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l1zz~ ON/ | O~ hP CH 0O (Exanple 2) O IOxl N

~OMe HO (Exanple™1§® O\ ~HN NN/ / O-NN 1:
zn, 5 H2N (Exanple 5 00O HNN/ QNNHz O
(Exarrple 6) N-NNA/ /~INO\ IO (Exa

Q\o
3) 1082 0™\ \'H OR\NN N OH o
R‘!Z’,——'—N

Compounds according to any one of claims 1 to 5, wherein

(2).

R! and R? are in each case alkyl,

rR3, RY, R% R% R’, R®, R® and R'® are in each case hydrogen,

RY™ is alkanediyl,

R is hydrogen and R*® is a radical A of a compound of the

formula H;N-A or

rR® is hydrogen and R is a radical A of a compound of the

formula H;N-A, wherein
& is in each case a radical that is derived by
cleavage of the amino group (-NHp) from a natural or
synthetic amino acid, a natural or synthetic amino
acid derivative or a polyamino acid or polyaminc acid
derivative, and

¥} is carbonyl (-CO-).

Compounds according to cone or more of claims 1 to 6,

selected from the group consisting of:

{Example 4)
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O-0 HOO \ HO ii,~-NN/ Od~INOH 1O 0OH OHO
NN5I10 OGOH 0\V®% 0 H 11 '"NNO- CHN O OH or
pharmaceutically acceptable salts thereof. 10 8.
Process for phe preparation of conpounds of formula
(1) accordllg to one or nore of clains 1 to 7, which

conpri sg p: 83 - geaction of a corrpound of
Lo A REA M on
| H

O (Example 2)

O O i
N /\)’\ OMe
\N/ \\N o N/\’_r
| H
0

(Example 1)}
N
A
. N
T
| o
O
H,N {Example 5)
O
o (Example 6)
O
VOROUEY:
R 2 S
O {Example 3)



WVR3 OR RI1I-OX N=NN Rz HORIO 3 R6E R4 R(3), 5
or a salt thereof #th a conpound of formula (4) Rig
N-H R13/ wherein R to R13 and X1 are as defined in
one or nore gf 10 clainms 1 to 7. 9. Conpounds of
formula. (1) ording to one or nore of clains 1 to 7
sament. 15 1@ Use of the conpounds

of \for prding th o

AN &t atd on et me

tlr eat ment of cancer di seases,
HO

or nore of clainms 1
@Hcanent for the
)

0
0
| o
O
OH

o)
N N
\T’ N o/ﬁ-l/ OH
OH

or pharmaceutically acceptable salts thereof.

Process for the preparation of compounds of formula (1)
according to one or more of claims 1 to 7, which comprises

the step:
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- B3 -

reaction of a compound of formula ({(3}:

R R RS R® )
0 o R
)&EHRH/ X! N=N th

HO 10 6 4

R R? R R

(3),

or a salt thereof, with a compound of formula (4)

R12

wherein R! to R'® and X' are as defined in one or more of

ciaims 1 to 7.

Compounds of formula (1) according to one or more of

claims 1 to 7 for use as a medicament.

Use of the compounds of formula (1) according to one or
more of claims 1 to 7 in the preparation of a medicament

for the treatment of cancer diseases.



