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- 1 NOVEL TRI AZENE COVPOUNDS FOR THE TREATMENT OF
CANCER .DESCRI PTI ON: The present invention relates to
novel triazene conpounds, to a 5 process for their
preparation,.to pharmaceutical conpositions
conprising them and to the use thereof in the
treatment of cancer diseases in humans. The novel
triazene conpounds are distinguished, as conpared
with the known triazene eodpounds, by an inproved

t herapeutic breadth, that is to say by fewer 10

si de- efﬁects MARh auploh anpll

in the 1970s for thelr cytostatlc activity and the
riEStkidrR@yPossi bility of treating 15 cancer diseases.
However, because of the conS|de&ﬁb e dgmggfe s.and
{TOR] RiSE§ O LY FRIS AR SABETR P Ve ﬁr&ﬁz% ng to the
drkyésaxt Eong thgenpsepdrhejomeve rphbetmetwaél e¢°y‘P9%Jetd°‘P-°or

Q:g ts':LHQ thEH MG St o Q?@ L%écﬁl%trlegf‘ inStHaEadfragh) of
roarug

( C) 1 a‘ e
r?ﬁﬁ%"rfefihiﬁas?? |’é‘25?f%?p‘ﬁsm o5z 8?Velc%\“66§%em°a’“e"°(‘w &°and
id$ stigedi d@dnean bymdeged cvithatha doaet dabwese (FEReYSFer y

ér;]- nggovgér@ﬁ&ape-[{tgé‘tbreg@tlﬁ Othad05s Z:Bl)say B@Cﬁmﬁe of
gzin to Ilght and in

t t
ﬁé&?'i gg’?éatlsl %lt&%ﬁstélg faaqs WWE- T8¢t s, among whi ch

nausea, 25 vomting and | euko- and t hr onbo- poenia are
tRTHUEtAoRn special - nention, a | arge nunmber of
‘?‘%yl al kyltr I gpoes ht.L] 1%VQ§LEJ%8t%&/ hhesl $8fhsWedh chéig ai m

ene were
eve ter tolerated

FY‘F%iéﬁ’é% aGWHFg oamér V*eJ ACTHGFRY PSRty 84t TSRS
cepeit & Basesl2Bowle’d4r, Spassoy af Miearchs@debil asiigetV

(489 g E&@&:E@f o¥h§{esg7c o38it323, WHEER YelongVito Whknman
E-% a%I % e B]anme w1dg1y usec}%%r co%gatlng
3Hieyds ‘i’d?45“9 "rBés p‘i“teé ‘Eeﬁ’€§

tumours. One exception is dacarbazin (DTIC), which is a prodrug
of monomethyl-triazeno-imidazole- carboxamde (MTIC) and is used

mainly for combating melanomas (Montgomery JA (1976) Cancer

Treat Rep 60, 205-211).

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

glioblastomas) 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 remai ned the only
triazenes or triazehe prodrug in clinical use. 2
THOVAS A. C(]\II\I(RS PHYLLIS M GODDARD, KANTI MERAI,
WALTER C. . RCSS and DERRY E. V. WLMAN;, Bi ochem cal

THOMAE g\"f}r &gﬂg&{s‘) Q%fyam\éola ggéat R ARDP K@NLH' b&%ﬁl , REl-gaon Press

SCrl uctural uirenments for an
E

J- Roghepd OFRBUF- e tTOMY: ViierPhiest f’hﬁr h&%¥%¢ar ryi ng group
Vol. % B 2 hi2d6z Ghesapend iPeesls, L1Y7Redegoripedittls  are unstabl e
strucaidl dRGoiHeASE s S0 NdnafeauSinyur bétibhe whed dazol e  radi cal

triazbrd- E%Qbﬁ?gegrow i & f @ﬁﬁ%&olgr%a@éal | fhePadpb&idsar by
? ]?%accfg (}Z/ol ng ar onat s§onp[? I eslmt Qz%lst ability of
are ufgfabifnapt FETERES fpr?EFaélg%‘é hotit "ChaTgF ng their
radicgl g Vieplacedibrelid Eerenhtdreinst sinaka e e8P Pvng novel and
group$ Rerapegltareally compoend¢t theestabrliag exfeshef or t unour
maz&l@grﬁ,@ye;;xs rmémﬁt thaglathyfﬁaaqbian ndwelat, i onshi ps

nces i.n the anti-tumur action
m% 1
atte dat % ?lngl %otv %i v?/ln%]tg??]a@euﬁ%cal ¢o Cherm cal properties

trlazar@So?‘Jra%%& TPy &ﬁﬁéﬂ*‘nﬁ&eﬁtr%ﬁﬁ%eﬁbﬂ@n A further
relat{hnfRipsUletvy shasn thdtatiiffekeypcad iinghagant stuhews ng
actioflidh & @beorRepL ki shad 5%&@5%&&1@& pesdi-f1@s0n

of aromapl?'t It%%’laegllie m%clg? éoﬁggu(%ggng ur‘:l& éggﬁgg %\%t ic I ndex

ound. W teste approach
that ?15?1136%/%? 66?ﬁtﬁdlaf’fﬁ9 B‘rfJBFé‘FrsprBPerttb?seFé%lfPf“teﬁ of
dependiab et swbstyjuartsnal protrmert dedde|tbedadeptipE 1793 115

index &6 obna 21¢hin 4BL. teByed B&npbiasoducti on of strongly
pol ar functional groups it was possible to bring
about a consi derabl e |nprovenent t.only in the

hn aPREQREY TROPYHCPTRY BF RPPHFEE %eﬂ%ki’igi‘/téi PUes but al so
selectied tiiezqnapings deer ceboribet ix P8 YIBsklamndsPE The typi cal
2147 B desyetfiee titsodiiBidnOse Gt ARAGIKE polad PaEtidael ar
groupégppnragga%ls%lgftot gﬁnplaggg: gq,roﬂki&ré&i§t em coul d be
improvement not only in the water solubility 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

considerably. Bowever, the price of this was a considerable

metabolic load on the excretory organs the liver and kidneys.

Because of tolerability problems 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 netabolic |oad on the excretory organs

the liver and kidney8.~30 Because of tolerability

probl enms on long-termadm nistration, the tolerable
never€iRS€sd BEGR1VASe Ifbmctom&mgsemﬁcma& ck&aabh ghkyy proni sing

cne sblISLARPULC. ROLANLLAL O -4l 6l 353, ofugpmaund coul

into prac “Because such triazenes
possess relatively h| gh cytostatic activity, however,
FurthghdycupeutsdrelaBingney gridzehass sviideh wat yabtiendédr conbati ng
here EAHTORH Saier 6F icaldetdiats, bhe tnemblionaed: siede- ef f ect s

176875@%&519@77%@%9 %z@@/@y&@a ghi {nat @plcemF rdihes

cunents rel a to triazenes IC are mentioned 5

to thﬁé‘F’% For-fHEes ﬁ?é Y EoHITET & TREAENPE the fol | ow ng:
tumoupyp . BP7EEIE20825\\pDigh] 7953 v WZ‘EF@MflGGl?SsneAI (whi ch
as dyéd)kemm-seoopedsat end ERAtMO7UD1 Avhidhi s2etre tderi vati ves in

procelfd8 fdreaicNBA Eaxcéftloxl: WAL SenyERy0R2T 3204 (Whi ch

el at us of a dyes

£ 8 lgf’dg 3’#94% gﬁid %QJU?:?{? 8?12 8 3 21? ate to 10
relates 6%é‘§§é§’t¥rt?Ppltaﬁ‘é1°pF%tﬁ3P & ‘Eﬁﬁ’tﬁi‘e ’P?“ida%én?‘l conpounds) ,
dialkglrd-ackltrSetemielt. et al.; J. Med. Chem 1994, 37,

3812-3818 (which rel ates to the anti neopl asti c action
OBJEC%fB\]pepti de- bonded 1, 3- dial kyl -3-acyltriazenes). 15

ECT. Accordingly, the object of the present

Accordingliit FRSnORIGST 1206 FienRFesERit HETALIR ofi W2 EHE deri vati ves
cytostpav¢ rigiszetklcedivebiviee i tayimngedurerptoniedtyaerd vity, in
impro¥atdtiv i yMakeorldBe Moan:ii | thbh @vhOlavid @sapyerab humans,

t ases in
in nolgls PR M Bl R P TR OB & T vent or

humangrave found novel triazenyl conpounds having high
cytostatic activity and the toxicity of which is

DESCRIPAIdNEdF \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):

(1)
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25 reduced. The invention accordingly provides

conpounds of fornmula (1): RO 7 RB3I ORR ON=NN/
Rz R92_; RTO R8 RO‘R 3 (1) 4 - wherein RlL and R2 are
identical or different and are in each case selected

whereld OM t he group consisting of: 5 - optionally

substituted alkyl, - optionally substituted al kenyl,
gptional ly substituted aryl optionally substituted
B R3A By ¢Fe ifigntgsal R, iREeTeRE aR73TeRd 938" £RE° R10 are
sedeqitedcladon gthe dirpfire centistigigdetar e i n each case sel ected

_flrsomgtb&,ag{pgggsgmgcstaim}g, gf: I hydr ogen, -bhal Iogen,
15 - an - nitr -, carboxyl, - am nocarbonyl, -
sul (BT LL oRk e a&‘-“’é’éf@m, 20 - aminosul fonyl |,

opt | WhagTeyls gEetivusee@rEl Kyl |
- optionally substituted alkylaryl:

R}, RY 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 {-SOsH},

- aminosulfonyl,

- optiocnally 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 R'? is optionally substituted alkyl or

hydroxy, or
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- optionally substituted al koxy, - optionally
substituted al kenyl, - optionally substituted aryl,
25 - optionally substituted al kylaryl; R' is
optionally substituted al kanediyl or optionally
RSUQﬁélﬂlutaQQ @A(_lf,egﬁq;lylwnesgln%z i&shyeteogentand R '3 is

|onaII sjitute hydroxy, or R13 is
Sﬁouﬁs eas%‘ op Suoslr%!\uC e3fltsu0bst ituted alkyl or

yéi“b%y We?erml?ha% REsoHre2ach aPkS HStherein at
dreasdndedie fofn theatadakyd ogr emﬁgumgd:atopltmsilmne
sSbhstidedent , tore-Rimdbeaitt /A3, witiogetdieroptidnaltyne
c@nt rg%@qp%troﬁ@twoa‘é@ﬂschan hey are bonded, forma

fur at e
to 8- menbered ring which can optionally contain

Xf uist $rdectiedt Bon dtheraroumpensksting ofé| ected from the group

.consi sighdvefd, - a single bond, 10 - carbonyl, -
_sul fcur Bonvi.. 0XYOEN, - sul foxy, - sulfonyl, 15 - azo
and “&h oﬁltl onal |y substituted, saturated or

-unsa@ttfigt ed aliphatic divalent radical having from1
-to Gxgampon atons, 20 or pharnmaceutically acceptable

_saltg, fhereof.

- sulfonyl,

- azo and

.  an opticnally 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 group

‘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. also in
connection with the other groups of substituents (wherein
further possibilities can be included where indicated, as in

the case of RY? and R'®), optionally substituted alkyl

unsat urate optionally 5 substituted 5-
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In the general formula (1), RS and R2 are identical or
different and are in each case selected fromthe group
consisting of: 25 = éptionally substituted al kyl, -
optionally substituted al kenyl, optionally

S q t EHI gd. aryl and optionally substituted
prefe #§I1§r%/d 30 Wthin t]gi?{ S%F pe of _t he |nven ion as a
d g0 hed

Stral%?ofk?m £ aPEGPH 2 B with the“bt Rer groups
prefepsbly Uiyem it G@rﬁfscé(%‘eraéi”?f' ?WP%W PEEEILf It 7 es can be
to 8,i peiruck®dy viner 65, naivontadns,asr ialkylt hevigaséosfl R12 and

to 4 BEl3bn RBLd QRA i/s Subst biddt e aylvc}i)ﬁélkylﬁ whidW exﬁ erably
i ncl udes: Strai

t-ch d,al 3h
each £ 5955 fa{lo og 1onap.|.é/f e?a%’(;%g f%E‘ab? g§ 18 avi ng

rom car on at ons,
substEpeRsa| W Fh h%’iﬁi RFFP SRR s46°%d &Fé‘? eF2hl YO8 or 6,
consig@En oIt : aiyonexy. Oralabday kndhavamg Heremnd Githigp Ahear bon

scopeatagnﬁhé’\'hélﬁgedts isbhstod, Uthe oY eyaluaed katuorind) ch i n
chlorlneb rogic’nee gr@d’]\l\g g’ﬁpr@l %éé:ag EEYquEI?J %Ea(QJerJ.nEom 1to3

ituents are era se ected fromthe
Furth@‘i“ﬁffp ORDIPE| ‘%‘i‘?nd“%"?:prﬁg HEBRY T Lo §R P aff Y ano. Here
atoms apeh Whet hiemldded by cbperesnatdseupr @@éﬂ% Fenrettpdn,

nitroftdl, 0888 BEl dbdes .f Frieridaes ihOpahbonineshabr got ne and

exampie,d&[geor REES GLAD) ¥nef 505 BE @F ARLOLLARA1s REkt hernore,
nore, nofe preferably froml1l to 3, carbon

be relﬂtaﬁ?%béfzm bde°F5'pI aced by het er oanal ogous groups
containing nitrogen, oxygen or sulfur. This neans in
ExampRf bEchii@r tdatalsf mavingxampl @, tone osrbpwraonet hyl ene

J.ncluw oy %tl‘xﬁ Bnﬁp la‘ﬁthlﬁ/@derle S aﬁ; Hproba1 bﬁ‘oﬁ;ﬁp&aced by

S. r.adi cal viag from1 -
ls°pr‘fp818gr°é{f’b i 8T OEEJ' ?m?ﬁ uan yswﬁ%’ hyt ot foaﬁp, Qan et hyl
butyl grgéalig)’, ﬁerﬁ:r@.ﬁ:yp gqretepp am n-pentyl droup, an

isopentyl group, a sec-pentyl group, a tert-pentyl group, a 2~
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,l-dimethylbutyl group, a 2,2~dimethylbutyl
group, a 3,3-dimethylbutyl group, a l-ethyl-1l-methylpropyl
group, an n-heptyl group, a l-methylhexyl group, a 2-methyl-
hexyl group, a 3-methylhexyl group, a 4-methylhexyl group, a 5~
methylhexyl -group, a l-ethylpentyl group, a 2-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 Il-methylheptyl group, a 2-
methylheptyl group, a 3-methylheptyl group, a 4-methylheptyl



10

15

20

25

30

i sopropyl group, an n-butyl group, an isobutyl group,
a sec 20 butyl group, a tert-butyl group, an n-pentyl
group, an isopentyl 7group, a sec-pentyl group, a

tert-pentyl group, a 2- nethyl butyl group, an n-hexyl

grcuupgr 9 uQ—*me@hy‘!théE% eruQ)th yal Q-[n%lhe@tylz g@@&&)"ap@m yl

ent yl ou ent I
ethylg?%pgmap 1ae2t'ﬁ§fry68 TGP £ %’ ?%xﬁ'ﬁkﬂyﬁ) o ?r/oup, a
4-eth@lheryiy |9r0%, hat yiethyldapy! ar%lpi ?JulrrérWFHml xygr oup, a
group?, 2 2021ehdinl nekyl greupOUP,3, a-BpS:hgimsthydrbut, y& group, a
4, 4-dLme%L L_.X,L n&tolayl praopyls d:ﬂ@%@hex@ﬂ Rrbgnt yi gnoup a

h
propy:spem g,,f%ug,;yi %Gﬁ lglpentyil ﬁﬁ tgxsagxgerrgﬁg a 2

givenniq [)PIteRFIingr &o18 é’laﬁ‘%npé?ﬂ“‘?i B Biyicy
methy?, etipil pentydro@A . gMedbyl, ia m@sterhsdepesst-yl group, a
4- ethylpentyl group, a 1,1- dinethylpentyl group, a

exampfed; of| SIRGBER ks if QD wofbed rggglr;@&xm Raaky! g oup,
entyl gro ropyl but group,

one °énm‘}’feo’t‘=ttﬁf°ag?ldi?ﬁ“s é?ri“-pﬁetﬁﬁ’w HEPTY1" g zfy 2-

are pnefichadlieqpbyd igrapdeh cae @rmhyﬂeh@éﬁw gg?v@apﬁava

peen drdpRidavl h8PtId- -tof RO, @& nbr metdupl heptlyl agroup, a

methogym@l% %/L%)%Q%%Jethoupdmeauo; Pt%%heé(t)él Ig:,rcgi’@.ng

rou I
o s, AIBPrHE. sfoede U PhG g bR i ne

definltibn difneldiyd hexyl group, a 2, 2-di met hyl hexyl group, a
3, 3-di net hyl hexyl group, a 5 4 4- di met hyl hexyl group,

Cycloéllk@i iaqiéﬁg n}élvnﬁ_zxﬂrongﬁoﬁboe @ari]:on QE%ybféQQI:éﬂlygr oup, a
(g)ent roup e er ence 1.S en to

mcm’i“ﬁo% % FHYf O 1 t%’cggbut?[ SRt ot cy°l°ﬁe gl‘tl cul ar
groupped AyFlohetHy I9reird A- BY%@‘WPWJN@F%H Fs°¥F6§?Ct|§ﬂ ef erred.
grouplOetXarpésete akbkyghiveyr aups whelohrawve bHorpedaby
cycloi;@t@k ageaENt, w,ctlbpencepﬁ g%ugr%@ heyelmanal ggrps groups,
He'cers;&,\(I ghc 8lkg9 fadlcsals whlizlh a[ré forme% Pro%f A ?bllx%eEQ se in

or nore mne ene groups have n repl aced
replaggpent.ofy @erlarlﬁﬁlearPYeﬂ%é?rogﬁwc}aﬁouSs gEdPgsare,  for

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

tetrahydrofuryl, pyrrolidinyl, 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 fluoromethyl group, a difluoromethyl group, a trifluoromethyl
group, a <chloromethyl group, a dichloromethyl group, a

trichloromethyl group, a bromomethyl group, & dibromomethyl
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met hoxynet hyl-, et hoxynet hyl, 2-nethoxyethylene, etc.
According 15 to the invention, polyether groups are
also included in thes definition of alkyl. Cycloal kyl
radicals having from3 to 8 carbon atons preferably

gro p,gca' QQ&rog\Tm%y% g&&qyl 29" 0MRo: AeAYCl A0, Vla group, a

ent rou cl ohe roup

chlonoGHhyg h%‘ﬁl‘fi/l i BEP[S“%Q‘YE)%P ub Vi b‘{YC’SEFgchy]ethprr ef er ence
a 2r-ehlgkesthvlt o 9aowPycl dpr oPyFbragtBldp, 98ouwPeyck obbit2yl group,
di f1uidr&3tGy 0 pesivy | a I, ot crREoahgy Aroke Xy | 1,grabpono-
ethylH%'ic&{pocy cj IZCZ-QEML\O{O@%ﬁal]]?OUPhI §me§£§l£&%gﬁglf rom

C ?a bcy lace {] h jo) g'b/ rou b 1—
gr°“pnefe oéﬁaﬁ°8r F48 Fr88ns® ar 8™ ¥ 8GR BE” XaMpI € 5- or
bronogreRyirh 6F - hét eTGEYHPFPYL a8FWR) s 2 %wélﬁmé?gmpyl
group, etar 2Rydnefropytl ,grput, r @l i3dEwpkoprppydericairnyle 8r
cmoz%s;owmgdwpyg @nyﬂomo;webﬁh gERB, aPl ) pasdhibyrdBedyused with

gr‘mphaﬁ1 0! su l}lofoﬁ)% o 1y rou B goirz)%b?%ﬁcrﬁ &gﬁ‘ gr°“"'aé. cal

2, 3~ EVPRYPLPREMIIWPo 8 ?:'aar Biﬁ?l%t‘f%ﬁﬁpyﬁn%’f%‘ae Frfparticul ar:
dibrogogdonylr ormbipy| gr o 3. rtdiflhepowel hybraggpoupd a

2,2, 3 5i3EbaIRE OBERYbpy1 05:uP, A 261bFBEBlNY ougl QLR @
chlorgllou%gog%gﬁ t QYZ' bz%gn%{ﬁyl agéont[pr I g hll Hu%ggh;ugyl gQJuQUpa a

gr oup r onomnet grou

a 4T°F’il‘tff’8‘|‘ﬁ¥flret‘-’rﬁ?}lp'gr 8up, bé"’T’bFW}or 8%"(“ﬁyl Br dup* a 1-
£r1£1g0HoDRRt rPhD.g RO 3.3, 1-1b A depEAthydroprtylimrow, 2
perfldodobiil Ogdoliy] ag nwporopanrzﬁ cédonp,0at byhl eroperpyl a
groupi br QFG}SMMtﬁf gy&p 52ﬂu9£é ewlo%ym greup. a

dj chl oroeth rou group,
crtorgpsisy ot oo WOl Sclsd 4 BLOTR Spctly
groupgr eu B, laodehertioraspropy @Fb{ﬂff’hea‘yl g¥u8r opr 8pyl group,
bromoBexyl drb@YOPrédpIloreHeayD gréup?- 4 lcuaiopshepyll ggupuUp, a
a s-bzor&n!e}gaowoqpyla péli9ond @;olggsm R MLTIQB%Q.‘L

Or Opro royp, a

szowy B S%B%brgﬁ%g o1 e S, 0
fluoroheptyl group, a chloroheptyl group, a bromoheptyl
group, a perfluorcheptyl 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, 2-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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10 group, a 1, 2-dichloropropyl group, a
1, 2-di bronopropyl group, a 2,3-difluoropropyl group,
a 2, 3-dichl oropropyl 2group, a 2,3- di bronopropyl
group, a 3,3,3-trifluoropropyl group, a

carbot?r a?tox:r)fs 3nd c@@fga@tényp erp{rQ_;pYJl:omgﬁ OUPs @riod htkpbut yl

roup tyl group, a

whichy c"ﬂ u%?lgf:’i?%ﬂli‘/’lbe P %kff lt&_/fgd Y4 PEH ferab%ﬁu{roin glr{ou%), a
substALysp D (FYEY | a@rlﬁi‘}ﬁ“ya halpagn  PF i 3YAG6Y olﬁiff‘% ®gyroup, a
inclue:2 v3pQd, 4 1 dredbfiepivaf | elowdbut-phtegybupsopropenyl,
cyclopRIpbhH 0T YUkt er@li O URec1 Berdeh LOERNEGAthyIQr GiltPL A
or algy chloronentyl group, a 2-bronopentyl group, a

¥ P Popen y[ group, a 5- chloropentyl group, a

5- bronDpentyI group, a perfluoropentyl 20 group, a

Wwithi@- fhejosobhexyf greoupyerdion céd oz oMedlyl optdoprila 2-
subst DERBBheXY brgeoaly @cbxkbiior ohexyl group, a
Aroma@lc P%'cﬁ‘rogg}%é:y lragfcgysp’havﬁg6f3g§nome¥y lca&fogui)oomg

uor o Tl uor ohep ar aup,
e L S e T
and 5f | tpo i Orivephteyed gr@mm éle?er@hycéﬂerf@s%iﬂlls sty R
to 3 Keteresmohegiyd th Hroosp o, avpehfducmobhe poyd- group, etc.

bl-cy@&%nmd%m% &nhyedg%eléﬂééts Hﬁe%grglyyéroﬁ adigal
aIk radlcai with from

3 Subft’ttéle’éts ﬁajreé’xﬁfp frr Wi é'gfoxy’suc]h ¥ exanpl e

acyl pydiradkgivet WD, Teasg dFOXPet ﬁfgﬁlmtlsa of I‘F}Hﬂflo)??i‘)r opyl
halog@f,C refbkértie madyhiee @peoofhet definfhient izot eagmmdenhol e,
herel,ggtfj,fywal ly substituted al kenyl preferably includes:

Lned or_.branched i I , havi ng
Hore fa m'gr{%‘o gc’qéom lli%mélyt OB a%gb%t %Bgl {JEF ' havi ng
includgsp ey f@msl%a%%@ﬁkﬁt GhRical \M?Pt:’t?ne%r?efﬁif’P aFly be
whichsisbisdridedittechrby vge efnevabéry aferonsdeht @ 3 ligedyse¥t uents,
brancifdéC B 1dgy M@ QX Yhavhd] 0gaR @rcaab&pxyomsB@&leaeSa i ncl ude:

metho&“ Ldupg IR! {Mg' Wdron 'e:né@’ g& y%mubsoaxopenyl
J.soprw&y (ﬂﬁ%%gn?}}y n- tﬁ:gpl group, an lsobutoxy group, X sec—

butoxy group, a tert-butoxy group, an n-pentoxy group, an

(63}

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-
nethylpentoxy group, -a 3—methylpentoxy group; a l-ethylbutoxy
group, a 2-ethylbutoxy group, a 1,l-dimethylbutoxy group, a
2,2-dimethylbutoxy group, a 3,3-dimethylbutoxy group, a 1-
ethyl-l-methylpropoxy group, etc. Preference is given to a
methoxy group, an ethoxy group, an Dn-propoxy group, an

isopropoxy group, an n-butoxy group, an isobutoxy group, a sec-
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or -allyl are preferred. Wthin the scope of the
invention as a whole, optionally substituted aryl
preferably includes:1010 Aromati ¢ hydrocarbon radicals
having from6 to 14 carbon atons (wherein the carbon

butox?&gg% of tLReb&&%tdrE&benét% are not i ncl uded) and 5- to

aromat1 ¢ heterocyclic radlc r\_aw ng up

. Here yagd 3 1T1ef}’€r cfﬁf]oﬂ"ftn‘%"r St ¥ Gt oﬁ)’ﬁsgtuﬁt Y'ch can be

includgsnoalipbatilyi 2eyle| iaroratdc wilvéh eum 156 §ihb§‘f|‘€6ut ed by

alkan@yief esadnl yaé r ofdedyyt, 0 4&etd1,sulpsbpibouent s bselrett ed from

i sobut WYL O)@Xlerpﬁl qg%leﬁﬁar}ﬁva K,ylhaexar@(jyl «2Pd ahkoxy. with

1 566? tacgothesd: tn|zorl 018 %5 d hal ogen,

also Go.FeEhés lb P67t 1 et T i OﬁS and exanpl es
her ei nbefore Here and in the foll OWI ng, al koxy as a

Aromasigbsitdrbesebdn ofdignld ha2g i fivoh e, 14f oarbex ayphse:  An

1nclu<ﬂ=.| Kydor! @%@ﬁé MeidnlyONegbRexal, nkgﬁéwnehrew1 chnd s bonded
fy' 1 20 QYgen ALY LOM, . SUGD. A3 | agﬁenpfa{s or

anthrébcen’ﬁéh "R Koxy T adical havihg Up to 6 Carbon atons,
prefergfh as a methoxy group, an ethoxy group, an
n- pr opoxy group, an isSopropoxy group, an n-butoxy
HeterdHrOhHRic 88diR0P UheXibe IRk exaipine CpytdaRayt speiagr oup, a
N_omée,rgypl%_%v WPRss 0, NASDLOYY GEQUD, 3yl SOPEN OXy
sec- pent ox gr Uﬁl e ento y <g_rlroup a
pyrr°32’lfret?¥§?’d’df’ldxy 1@?‘?5‘&%13’ an 1ﬁé‘339’?‘oxyp E
isoxajod phexipbebipinygr odpdolal it erepzh@xiiionst grbeﬁﬁ?( T
furyl,S€GnB&%YYIOXY q@imuf, a iequakdlRy) petrbbttywrifiovwpn, a
qulnaz%1{WIhyEJrQ§J}E93@/ 197V t@- 5]- 6F Nl fsle 2y ar?tgtagfcoup a
thyl b toxy'ﬁ%rou}? g b d%‘{retg)én%d_ roup, a
hetemfy"zledl hyf butdxy P oup ¥ a H thyI dxy gr oup,
pyrimiglyy, Péﬁlﬁ?#mvl:wé’fmlﬁdo‘ﬁﬁﬁﬁﬂlgr oup, etc. Preference is
given to a nethoxy group, an ethoxy group, an
withid-$REOREYE HrOURe 2HhentSAPEIPAXYhdlOURpt 8hallrybUt OXY
subst:.%utelépélky{]aryf preEe )é.legg.r?clinesa sec - 10 -
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 §,
preferably from 1 to 4, more preferably from 1 to 3, carbon
atoms, preference being given to linear alkyl. R! anle2 are

preferably methyl "or ethyl. R' and R? are most preferably
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but oxy group, a tert-butoxy group, etc. Here and in

the follow ng, acyl as a substituent of aryl

i ncludes: aliphati—ctacyl, aromatic acyl, such as d to

C6 al kanoyl, such as fornyl, acetyl, propionyl,
methyﬁutyryl , 5 isobutyryl, valeryl, isovaleryl, pivaloyl,

exanoyl, etc., and also C6 to C10 aroyl, such as

benzoyl, toluolyl, xyloyl, etc. - Aromatic hydrocarbon
In thy gediczal Solmting) f FOMRE Ro 4 KarBo®k &8s 2Fhcl ude,
ident{@l @xangHeeentphenyke imapdthhydse phrenast Miranyhe and 10
group ARLLVLAGRNYE., which can optionally be substituted.

Phenyl 1's preferred. Heteroaromatic radicals include,

for WLEWMe: pyridyl, pyridyl N-oxide, pyrimdyl,

-pyr itddgdeny| , pyrazinyl, thienyl, furyl, 15 pyrrolyl,

-pyrazghy!, imdazolyl, thiazolyl, oxazolyl or

i soxazolyl, indolizinyl, indolyl, benzo(b)thienyl,

benZBEBY- furyl, indazolyl, quinolyl, isoquinolyl,

-napteky=vtd nyl , qui nazolinyl. Preference is given to

5-  amifscaBddher,ed aromatic  heterocycl es such as, for

exa pyr.l dyl ridyl N-oxide, 20 pyrimdyl,

pyr irg)g%nﬁglafu?drﬁﬁ%nd thienyl. Wthin the scope of

‘t he dmiRRsHtioB8Wl-as a whole, optionally substituted

-al kydpatoph1lpr eder ahltyd aniefludes: Strai ght - chai ned or

branghed. al KylpsbaNi0o ifom | to 0, 25 preferably from
1 tgjggfo éary{;on °at oM, .as. gescri bed above, which s

-sub<PFIREEY fPshiated alse¥Hescri bed above. The
-pr efepercadliyasydsal doyed lasylhenzyl . Particul arly

prefgrablyy, RospdeB2 2868241 .€ach case alkyl and 30
are preferably identical (preferred) or different and

in each case straight-chained or branched al kyl
with pegeFhgof Femoefigtin ofr #ier arli e £9¢ i nore
prefefeeimenaibky, fretmedcd @aB becamborr tiad GnBuenps ke ence
above b%.inngr&ip&,e@ Lo ldneeako@bdyhainR AMPtRdedse in
connection with the definition of R! and R®. In addition,
within the scope of the invention as a whole, aminocarbonyl
preferably represents carbamoyl (HpNCO-) or mono- or di-
alkylaminocarbonyl (H{alkyl)NCO- or (alkyl)2NCO-}, 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, aminosulfonyl within the scope of
the invention as a whole represents in particular sulfamoyl
(H;N-80,~) or mono- or di-alkylaminosulfonyl (alkyl},N-SOz,
wherein, with regard to the definition of alkyl, reference may

be made to the comments made above and optionally substituted
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preferably nmethyl or ethyl. R and Rz are nost
preferably - 11 - nethyl. In the general fornmula (1),
R3, R R5, R6, R,-R& -RO and R10 are identical or
different and are in each case selected fromthe 5

alkylgz[glégs quccllu&;d ngptqgnally mﬁg&ﬁ‘il@{bd aIkoQ liQgfides - Cyano,
- carb sul fonic

alkoxgasdex(em%g}_ﬁd aboveaa}ﬁ %osgﬁf%ltuerﬁ% oafr alazq Whlcli_x Ican
optiomaiBgt | eyt eebshftrpd  bys Pr%’ﬁfﬁbéhal Iirymsu]ostti°t u? ed
subst8iluetbey , which Optd Of@lfénabiubsdliettsdedrat kelrey | group

hal Qrpth 8ty ¥nsUbsiituted aryl, - optionally substituted
aog )fmryl rl20 Wth regard to the definition of said

substlguents and their  preferred meani n? reference
Prefefgpyh& mBdeR t R t Her ComhertS Rradthe SHEGWE oy espect of
1 he weesgespondi ng substituents in connection with the
defi}{glg#egn of RL and R2. In addition, wthin the
scope of the invention as a whol e, aninocarbonyl 25
prefefably represents carbanoyl (HZNCO) or nono- or
di - @ltkyl am nocar bonyl (H(al kyl ) NCO- or (al kyl)2NCO ),
whergiBoxyaM th regard to the definition of alkyl,
reference may be nmade to the comments made above and
opt | BHRIFPYPEebisti tuted alkyl. is also included.
-Furt#véﬁmpeﬂm@rfr%ﬁm fonyl within the scope of

- aminosulfonyl,
- optionally substituted alkyl and
- optionally substituted alkoxy.

More preferably, R}, RY, 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®, RY, R®°, R® R’, R®, R’ and

R!® represent hydrogen.

R! in the general formula (1) is optionally substituted
alkanediyl or optionally substituted alkenediyl. Optionally
substituted alkanediyl is preferably a divalent straight-
chained or branched alkanediyl radical having from 1 to 7,
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30 the invention as a whole represents in particul ar
sul fanoyl (H2N-SQ2-) or nono- or

di - al kyl am nosul f onyB ¢al kyl ) 2N- SO2, wherein, with
regard to the definition of alkyl, reference may be

prerelBIe £Qnt e %mmtes fg&dﬁab@poyx%mapdtoont i onabd y

tuted - saI30| c tionally
at°msSu'§§fi‘tfﬁne8p%’1°ﬁ |ﬁ% Yuged" '} s‘l{bS%e'%(ueer?g fied
seleckffofEomsthy gEMt |°P’Er°e‘ﬁ¥“’6f &r deﬁhl 1R a’b‘btl onal |y
cyano berhe ubsitlbting eghyb e prafeesrabl ys forefarted ex8wlssihstit uent s

methyldAkCh ﬁrzeehdag&efd@mbl vesfbeghediylf om, shsogyeup, 5
rooa y ro>§ A ano,, Br. r R4, RS,
propafls Q8L OV BLRKN AL EYAN0 L BLAL O ARk, R, o]

Ar e selected from - hydrogen,

b“tylenehalbé}b"’éﬁ‘l 21%)1311' cparfge ATy, PUeatesyAtYt -
pentagetil rfodavibompphtanesiiléf divit ¢ écrl\eéhl(l-S@Bilaf)l?‘Zlﬁdiyl
and hédZh& QS NYh ,precPtd GaBdth yutsthakadedi dradikyl and -
is 0%&,&%@4, 'Rébswg&teat umqne%ﬂlbpxyradb@&e RRi&kad) vy, RS,

dR’ f ] $v %I esgteld 20 from
s“bs“rﬂfﬁ‘?do ghkenedivh o 90 8F° Sﬁ%f’ y Sbt ORYTTy STBHEPTT ut ed
chaineg] Rpeyanchep Pi@ﬁeﬁlazlél spdieal| kaydpg G‘ronrrér@ pr 8P¥t abl y at
prefela@aptrrén Dftd g stiadi aades pREer&Ay Rbogm R6toR4, R, R9 and

carbolegtJngFr ERe Qé{{jr 0988na11 )05 rPf ekeLAbl Yy roald the

radi c
substituents selected Fi'rom the droup conélsB?ng oq hydroxy,

halogen and cyano. The following may be mentioned as preferred
examples: ethene-1,1-diyl, ethene-1,2-diyl, propene-1,1-diyl,
propene~1,2—diyl; propene-1, 3-diyl, but-l-ene-1,4-diyl, but-1-
ene-1,3-diyl, but—2—ene;1,4—diyl, buta~-1, 3-diene-1,4-diyl,
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;CH»~). R is most
preferably 1,2-ethanediyl (-CH2CHz-).

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

- a single bond,

- carbonyl (-CO-),

- sulfur (-S-),

- oxygen (-0-),
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R10 represent hydrogen. 30 R11 in the general fornula
(1) is optionally substituted al kanediyl or
optional |y substitutldd-al kenediyl. Optionally
substituted al kanediyl is preferably a dival ent

strahggé |ned or branched al kanedi yl radica
haV|n% to 7, - 13 preferably froml to 6, nore
pref%té%ﬂ? t?@ﬁtd to 4, carbon atons, which can

Oopt | opatdyncasnady from 1l to 3 substituents selected
fromf Qgtl%gatip Q%%L&tcwg sgturtaystf Q%Y undd@h:Q@ed and

cyanq., be ioned as preferred
exanpt %kéa‘tl% rﬁ%’tcﬁyhégmg OB ot ﬁane%frbof1 fEond
et hane-I,l-diyl, 1,3-propyl ene, propane-l,l-dlyl,

Withir amane:obe 2eti ytle; nixreeqaanemﬂer&ld:h,yl an loptiorputyl ene,
substgzlé‘:@tpesimluga@'dwm vREHARQ =4, ?Za.iglha\ﬁllc Adi@nenidg di yl,
ntane- [ entaneg

from pf tt barbf)nyat?pél E y q e‘lxane p]t:_l%naély

SubstWét%P¥‘@ﬁe%lubsﬁsu fefiacs at%ané&mna}%ﬂiﬁtl%e%/ Sa

alkenduislt pey defiibsed iaboteadamd ledkedilifl . r gidiie apref@ablwnal |y

alkanecdipﬁt lal knegh val e aedinydivh Shapief ap addl ¥y, Ehad;ir}éah;_ent
Stch%l gh%tom%hal n&d er Q&%{er'ﬂgd <a&t<e{‘ed'h>i£hf agdj cal

havin from 2 to 6,
°Ptl°fsat1t¥ |benﬂPétlﬁP&%P&mY9ernﬂSﬂ 854, 2°F cHPHS at ons,
cH(OHMmMhi ch can optionally carry from1l to 3 15 substituents

sel ected fromthe group consisting of hydroxy,

Compou@k O&e@h@g@ngyﬁn@omlbﬁ &9l J.IP%E]&: riaylsb%am%ﬁt:t oned as

preferred ~exanpl es: ethene-1,1-diyl, ethene-1,2-diyl,
(=co- )pra’é‘i)é‘ﬂ%t Er‘ife’d’fet?r pr opene 1,2-diyl, propene-1,3-diyl,
but-I-ene-1,4-diyl, but-I- ene-1,3-diyl,
withirDuhe 2sc619£-of éned ipYésenb Uingerlti3n,dita8d egdopge Gy bnd 20

R1 1nPEAL ggneggﬁ tbrmn 4 Ml) 2ae%aR-ENE v lob 1 HE yﬂolﬁﬂgng
hexa- 2, 4-di ene-1,6- diyl. Wthin the scope of the

ﬂienﬁ?@”?ht invention, Rl1 is particularly preferably
al kanedi yl, nore preferably al kanedi yl having from1
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 R! or R™ is
hydrogen and the other substituent is optionally substituted
alkyl or hydroxyl.

2) RY and R are each alkyl, wherein at least one of the
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25-to 3 carbon atons, still nore preferably
1, 2-ethanediyl (-CH2CH2-) or 1, 3-propanediyl
(- CH2CH2CH2-). R11-i1$ npost preferably 1, 2-ethanediyl
( CHZCHZ) In the general formula -(1), X1 is
H £h8ibs! EAMLE NS wcgff subfl: EQRE] Sck%@%s;)éo say @ single
, - oxygen
G“?R arf4substﬁ Bkt ylsdr squonyI (-SC»-), azo
(-N=N-) and an optionally substitut ed, saturated or
3)  mhsab Wyt eshetBeraliigphatd @itmgércakohavivigchinosy 1 to 6

per-iy B%heét %m a Vgattnfﬁze& h& s60R8-8fcdf NeprRERIENT

nt d d
e, Frtabrer irfar sty hp TTaR to 6

earyenfutarsheteroakemi-ncl udes: opti onal ly 10

substituted al kanedi yl as defined above, optionally
Axter&%@% i ut Ied al kenediyl as defined above, and

a y prefe al kanedi enedi yl
Altemartla‘? kyﬁedf“;e/ﬁzgl Ié?/dl ngheﬁ%m?g% Jél%l e pte f?xgu( car bon
alterngta¥as, WiEhich the HRoPhyPEride (PTSERY 1 “0&%\ éﬁ“ ‘caRre
prefeapuy,onadhlly the sobsbftwtiedlbyrntyideroxyl (such as, for

exanple, - 15 CH(COH)-). Conpounds of the general

2 5g he,d?ogleg ((]&)Rls v\}[@}ﬁscggt‘g% alaxgarpenyl  (-CO) are nost

e scope of the present
RY lsl‘?Wé?ﬁeF‘cﬁ?d R hés giBtip Uit iy 8 R13 in the general
formula (1) are selected fromthe follow ng
Alkyl ddr8r Ml hdseSstrh) gl ehaiRed I XGEEhednall il 3hdvsngpt i onal |y

from ISL{_I%SBI tplﬂgJ;EeQ'a@ilyk)!zl:o O to 6, carbon atoms, cycloalkyl

having from 3 to 8, preferably 5 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 C6,
preferably Cl 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 functional groups containing
one or more heteroatoms, which are preferably selected from: N,
0, S, 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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25 hydroxyl, or R13 is hydrogen and R12 is optionally -
substituted al kyl or hydroxyl. The alternatives
nmenti oned under 1) &fe-equival ent. They 30 correspond
to the case in which one substituent of R12 or R13 is
hydrogen and the other substituent is optionally
substjtuted alkyl or hydroxyl. 2) R12 and R13 are
AR 3) kyéreimherein at | east one of the 15 al kyl
groups has at | east one substituent, that is to say
are substituted al kyl, or 3) R12 and R13,

% oﬁef%@?tR% TR™RE AiCHy gﬁlésﬁsmtngrr%gt 0 Whi 021 they 5 are
-bondetkorfbrm a saturated or unsaturated, optionally
-subsst_{ud;tpeﬂdS to 8-nmenbered ring which can optionally
contaipn further heteroatons. Alternative |): 10

t &r natn?/\/e 1) nentioned hereinbefore is a preferred
Ryl {2 SRHRGESE T RS OFHR SWSHEEY °the present inventi on.
-Mor enyaqmxef erably, within the scope of this

_al t%Fg ﬁ(@ S\B;glthgegwngngggﬁ and R13 is substituted
i S h%/ﬁ]oro gen and R12 is substituted

aI k)?Ptmﬂ\f‘Wl sW’?@F’etuFendcla &€ strai ght - chai ned or
branched al kyl having from1l to 8, preferably froml
Preferabli, X’Cad batboafl0EB] REYLd @pddoyy. having from 3 to 8,

When LE“ eﬁfserhm&éyﬁ @k §ubs€§€u@9@ Vﬁ Q;IIEnsz@‘f %' Ké{z.lbo%pdhaV' ng

[ u
¥hen Rcy&F o°§|tk°nF11yV\f‘fl?1S%r‘tut Ol ose | sglte%{nﬁ#g% of " al kyl ,
—X*RY [dgf eﬁoén%"émw tF@N’r‘Pad‘é’af 015t F\% By pPESYhet Ffned above
case dfORMFA amdid &2 XYY Ei sanbardry dpragkdeablogarbah®ly| is here

" in thd dkel& @B, - RNGHhEK:AB! ¥r Gialig16mncalvegh @F ol whi ch

optlona?{]y SSI)SQltur%(e: eqkoxy, 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 R and R*? preferably contain at least one group,

preferably one or two groups, of the formula -X’RY.

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

R¥? and RY® include the following substituents:

- guanidino,

- thiol (-SH),

- alkylthio, such as in particular methylthio,
- amino (-NHz),

- mono- or di-alkylamino,



25 strai ght-chai ned, such as in particular nethyl,
ethyl, propyl, 2-nethylpropane, butyl, such as
n- butyl, 2-nethyl buttyl ;+ 3- nethyl butyl, pentyl, such
as n-pentyl, or n- hexyl Sai d al kyl groups are
subst | d t yodiheferred
subsit %ueﬁ 's"0 I:ea]il kaﬁ%alrse L a%? "iful%]}é%go%e{ gr oups
cont®°Hi'ng 30 one or nore- heteroatorrs which are
r ef ertedsityd, s elngetuedtddr am  adxpmate, 5monhal egehi- such as
a, cErclJﬁr Mborlai1y Quﬁs’&@tlﬂ:@&ih@iﬂﬂ.oeﬁl@é ralflc2i1gnd R13,

5 subs,j f uept Sf[oqf eaLA%%{ ' ogd %%h%lp@ mﬁ ISl @keg A group

of the fornu erein X2 is
sel JEESPFTBRG heFagrTdp cBIEEERSng TSI P¥ T ¢ ar bonyl
- surkfprpblandimnidazgl ¥lgnyduch apel Riidaid-Tefect®d from t he
gr OUpha6130SisGtn B 1@Findoi-Hydroxy, 10 - optionally
subst it n optd . i tyted
ol ey A AL B0E i 0Pl P e 5 ¢

10 hydrpd@‘)‘ZE/mu’W?eﬁhe}i?ﬂlr |hé’dWé1?‘l?§Z§]l tsﬁ‘i%‘ §ﬁb‘§f‘¥‘fr8§¥1t gr oup
- X2Rbdnyls Gdaetyokanyl, Fichke meRickyPengpt i onal |y
sub&;yh;diygd am no, the subst ituent group -X2R14 is,

fOI‘ %?x';p aj descrleg herel E’fé"éit 0 say car banDyl in the

‘case = nono- or
di - al kyl am nocar bonyl in the case of R14 = al kyl am no
15 Alkyl dh thealideyhianbmor Ahend RYOpiegerappy inemadnk yorstisst i t ut ed

substlQlugrQ:)éya oft RBLBUPRIrbEISHTatgLOAR one2 B3kt Suen2 O1d OF
xamb e, al koxycarbonyl in the case of Rl4 = al koxy,

the inOH% 5 to say an ester group. Substltuents of al kyl

in the
In a preferred form of alternative 1) mentioned hereinbefore:

20
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

25 A is a radical which is derived formally by cleavage of an
amino group (-NHz) from a natural or synthetic amino acid,
a natural or synthetic amino acid derivative or a

polyamino acid or polyamino acid derivative.
30 For the purposes of illustration:

if the amino acid H,N-A is, for example, glycine:
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definition of Rl2 and R13 preferably contain at | east
one group, preferably one or two groups, of the
formul a - X2R14. 25 i1a addition to the group - X2R14
that is preferably present, further preferred
ubstituents of alkyl in the definition of R12 and
3 include the follow ng substituents: - guanidino,
H,C w thiol (-SH), - alkylthio, such as in particular
;,nethylthlo ; amno (-NH2), - mono- or di-alkylam no,
217 (aBPRghTrd ORHer &F I BRAIFY OF i the gfer P Ral ar as
defined above, saturated, unsaturated or aromatic,
gmono- or bi- cyclic, optionally substituted
eterocyclic radicals, 5 such as, for exanple, the
H,C” Opti onal |y substituted heteroaromatic radicals
] nment.i oned herei nbefore, preferably imdazolyl, such
as i mdazol -5-yl, 1H indolyl, such as 1H i ndol - 3-yl,
voze ST SHESHLL B, e pEsLEgL Ao 1
A is tZP-ehW%%éyderb ﬁ?mah#mbwb?ﬁéfﬁﬁ £ ShereTaEe
group Mebih Gxyqrhienyitid or laydrcoxgild, derigdtiox y(fomas descri bed
clarlﬁ%E@ioﬂb%Qr@rmalsclélaMe s chdhandef b ieen @h R12 and

amino acufl %ef &5 abl Ql{f‘e PG 0%\% art HO bV 8luSan OF Wi Ch

eaSt one stituent 1S t he group
emton S (O £ B RaIPEPTELIPEISeRF EUF Pt TVe 1)
amino rEptn Oredd ereicatieh orten thaf does not carry further
substituents other than H or C. That is to say, the
corresponding radical R! or R*® formed by cleavage of an amino

group from asparagine would be:

HzN\n/YCOOH
(0]

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

COOH

0 NH2 (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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R12 is hydrogen and R13 is a radical A of a conmpound
of the fornmula HZN-A, or R13 is hydrogen and R12 is a
radical A of a compaund of the formula HZN-A, wherein
25 Ais aradical which is derived formally by

cl el?fvag?le%fs anferrgg)no oqg:gs%eltqéln o) tt]:er gargea nat ural or
Het i e am Ro At or synthe IC am no

50 iF Herisvaery é“%“rtl‘autﬁé I 13?’a1’filrﬁﬁxyaé’l’lcbl gt igbi%yani no aci d
e ¥dAhE v @orredfbnBnig th@ehpuapoeBsreoR? ide| RiStisat i on: if

L«!}, 1%9@ BCda0o H2NAcd :$on10fceX2FP] € andl YCiNE: - 18 -
H OH N tI—|2 $ then A —orllzgl C(;ar %leg |gna radi cal of the

?aro ‘ax OH2 COH5 Mre preferred are cgnpounds
2WEBFId Pt FOrFREPPINRN P e viiter ethATe ACi ¥ Rhe radi cal
geetmadsdbetimbdd bpyeve |@avagerofies,he amino  group from

t@men &eéglpqe%rr@av n&régpgnéiﬁglt\ea{ﬂevgas(ef Here

f? o S e STl ohR LS S ofd P 0o o
givitarcingr coprebpoian td Gharrede whersup (F2RNF @S- ) that is
b0 Rabdty cytee INimibodarBény@ N cadsinB@ ) ga@Up bonded to a
carban atomthat does not carry further subst ituents
other. 'than Hor C. That is to say, thg oL r espondi ng
FIIAPTE 2RE2 BFF RO NED WG C@F‘éé‘é‘éﬁ"’eR fO%, Fl ani no

o7 gyl rohstaspedaty heo wetbody lbeourss H2N\ A / COON (t he
Qe oMY, 0810t R8ndine i A BlheSieed reMer RO 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 caxrboxy,

lysine, corresponding to the case where R!? or R" is n-

pentyl substituted by carboxy and amino, wherein binding

can take place via the amino group adjacent to the

carboxyl group:

AN {arrow indicates the bond line or

binding site) or via the terminal amino group:
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COOH O NH2 (the arrow denotes the binding site)). 20
Still nore preferably, the radical Ais forned from
the cleavage of a BEN-group fromthe group of the
foll ow ng amno acids: alanine, corresponding to the
case where or RI3 is ethyl substituted by

0%y, arginine (less preferred), corresponding
to the cagg where R32 or R13 is butyl substituted by
carboxy and guafit@Phérdicasisarhgbeie, 1'08riespondi ng to
diheingasiee whes ehdtl 2hercofRESpdndingetdmpbursighstt | t ut ed by
Annacanboryliikeanbanoyl ) and 5 carboxy, aspartic
acid, corresponding to the case where R12 or R13 is
et hyl substituted by tmo car boxy groups, cysteine
(less preferre8 mding to gt he case where R12

or RLZR\is eto [ (] bN- hFO (-SH) and car boxy,
10 - ¢ e @ @ gto e case where R12 or
R%%_L propyl swbgli Py anlnocarbonyl (car banoyl)
' , corresponding to the

3 is propyl substituted by two.
HE®oxXYy groups, 15 - glycine, corresponding to the
ere R12 or R13 is nethyl substituted by

- histidine, corresponding to the case where

ar boxy, gr?

R12 or 3 is ethyl substituted by carboxy and
i m dazol W, - isoleucine, corresponding to the case
where R12 'mH, R13 is 20 2-nethyl butyl substituted by
car boxy,
or
R9

o

)Qﬁﬁ_Rﬂ’”o
H—N S

H,N  cooH

{this applies analogously to other basic amino acids
having more than one amino group),
methionine, corresponding to the case where RY or R* is

n-propyl substituted by carboxy and methylthio,
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- leucine, corresponding to the case where R12 or R13
is 3- nethyl butyl substituted by carboxy, |ysine,
correspondi ng to thelcase where R12 or R13 is n-
pentyl substituted by carboxy and amino, wherein

t | 2
- %&nﬁc g‘fln{eo c%%rnespgn 1%<P 8 Ct%évc!age tujﬂgr E] r&/\gﬁoup |7

J(-”al‘a'\“t)&?v FURAT IS PY ﬁérkt?éﬁda“ i BhEn gy b| nding site) ‘or
- stir@ind,heorresgvhaiialy Eorikmo cgseouimre30° 20 R COGhNH2 (ar r ow

Ldi Gat&es v Qgrgz,gzgdanlilmr&{y b| nd| ng site), so that the
. GOLLTRS NG SRR, oo (LIS Lt 0K L e,
RPPR FulpEi utedibp b RpRanOPYRI* R~ R5 R3 R O >, --R11~0
- XApphad) cédrreffbnding to the case where R or RY is
ethyl substituted by carboxy and indolyl,
- tyrosine, corresponding to the case where R or R is
ethyl substituted by carboxy and hydroxyphenyl, and
- valine, corresponding to the case where R'? 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 polyamino acids
thereof, which are formed by peptidic linking with one or more
further amino acids to 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
amino group include: creatine (less preferred), creatinine,
taurine, or derivatives or polyamino acids thereof, which are
formed by peptidic linking with one or more further amino acids
to the amino acids mentioned hereinbefore or hereinafter. Also
included are so-called non-proteinogenic amino acids, such as,
for example: 4-aminobutyric acid (GABA), L-homoserine (2-amino-
4-hydroxybutyric acid), ornithine (2,5-diaminovaleric acid), L~
(+)—citfulline (N5- (aminocarbonyl)}-L-ornithine}, 5- '
hydroxytryptophan (5-HTP), #-alanine (3-aminopropionic acid),
B-methylamino-alanine, D-valine, D-alanine, D-glutamic acid and

2, 6-diaminopimelic acid.
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HNRL RS R R HN COON 10 (this applies anal ogously

to other basic am no acids having nore than one am no

group), nethioni ne; 22orresponding to the case where

R12 or R 3 is n-propyl substituted by carboxy and

vl Lhi ding to the

The derlva e"Where 3 ngf gb%ve_%%gﬁ%%{ g@ngeacéﬁ%rof‘ﬁaﬁ%gd by car boxy
BN~ Aaﬁ’fﬁ ‘ﬁh%"’iﬁfc“lé’éﬂ‘??é wIHGh H‘é%é’ﬁ%‘? f;mteo ®he case where
replafdi@nprof Rl h@irogereptapl by suysrevit @gcycar boxy and

hydroxy, 5 - threonine, corresponding to the case

r Olom & ScBsraPEPPRY lens URSdrct o @gbrBYn car boxy
Veyigﬂgg glczté‘oggﬂad cBoraPELRY ltn ¢ tgggecase

orrespan
the rgieph ARELSZ ‘%?”?é%g QP%?’ K ﬁ(i Slflggtc’?t%tee cglar boxy and
from Fhedgryp, oft {eodtine acédy ﬂé%cﬁé?ld’i“ﬁg‘tf d‘efh"ét’c"a?§e where R12
and hOstiRin® & itkOdetibativesibsti t uted by car boxy and
hydroxyphenyl and -val i ne, corresponding to the case
R12 t byl ed by
Most B’éerf%red, ar8r°°3%°ru|n§i/% afx\:/%d%s géé tﬂég B?lénnégf? 1}% Efgar esters
the réﬂ*lca%np*db% deriypgh i S eaagP (% s P i ot e “e%se wher e
groupRiFA thes falllkedoy aind Bt ponaidwa%b@trﬁéﬂ}tlw am no, or
glycifierivatives or polyam no acids thereof, which are
ormed by peptidic linking with one or nore further
m no acids to the am no acids nmentioned herei nbefore
HC odhereinafter. 20 Further am no acid conpounds, or
derlvatlves thereof, from which a radical Rl12 or RL3
|s f or med formally by cl eavage of an am no group
correpofiingeto BY et Rpe (less preferred), creatinine,
daurine, or derivatives or polyam no acids thereof,

ich are
Hzfl? OH
glycineamide:
i
H,G™ “NH,
NH, (2-amino-acetamide), corresponding to R! or RY =

0
Hz(l:/U\NH2

.
rd

glycine ethyl ester:



formed by peptidic Iinking with one or nore further
amno acids 25 to the am no acids nentioned
herei nbefore or hereé@iBnafter. Also included are
so-cal | ed non-protei nogeni c am no aci ds, such as,
&xanpl e: 4-amnobutyric acid (GABA), L-honoserine
2- 8pi no- 4- hydroxybutyric acid), ornithine
/l{\@/fr«g am noval eric acid), L- (+)- ci t ruI l'ine
NH (N5- (am nocar bony| ) -L-orni thin L)
*hydr oxyt '§BEBmRTE %lllc( BATHY 5°5¢ dm??ére(s@o%ﬁhn?\opr opi oni ¢
acid), B- hypam no- al ani ne, D-valine, D-alanine,
D- gl ut ami |dcénd 2,6-diam nopinelic acid. 22 The
derivativeg of t heHabove- mentioned anino acid
to R%conpBunds  H2N-A are in particul ar those which have
been fornmed by replacenent of a hydrogen atom by a
nistidipdt oxyl function. 5 Very preferred are conpounds
according to the invention wherein the radical Ais
> derived formally by cleavage of the H2N group from
thtéz aEjup of the amno acids glycine and its
N\c{wﬁ ves and histidine and its derivatives. 10
HC_ stipr&erred are conmpounds according to the
‘N-THveMtz on wherein the radical A is derived by
H ol eavage of the H2N group fromthe group of the
foll owi ng am no acids or am no acid derivatives:
corre§io)ii€ingeio 82 Jdi2€8AGH NH2 15 corresponding to R12 or R13

= O H2i AOH glycineamde: O

for

H, /(l)L
\H
C
o T,
10 H

or histidineamide:

H, O
//N C\(l-:l JJ\
He, L]
N~CH  NH,
H

(2—amino—-3~ (1H-imidazol-4~yl)—propionamide),
15

corresponding to R or R'? =
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H2CANH2 NH2 (2-am no-acetam de), corresponding to R12
or RI3 = OH2i A 20 glycine ethyl ester: - 23 - 0 H
z HzC O C¥%CH3 NH2-(%m-no-acetic acid ethyl ester),
corresponding 0 H2 HzC O CkCH3 to R12 or R13 =
higtidyne: 5 HZ O CC A HYOH CHNNH H
cofgsflonding to R12 or Ri3 = H OY CHH OH HC NN

H({’N\l@ ﬁ:o Wr histidineamide: Hz O
\W—CH
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 amino group from a natural amino
acid therefore have the natural configuration (L configuration)
of the amino acid. This is also true of compounds that are
formed formally by cleavage of an amino group from an amino
acid derivative, a polyamino acid and peolyamino acid
derivatives. According to the invention, however, the case
where the amino acids have the non-natural D configuration,

such as D-alanine, D-glutamic acid, etc., is also 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 polyamino acids and the polyamino acid
derivatives are derived from amino acids HpN-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 NH; group from an acidic amino acid
having at least two carboxyl groups, such as aspartic acid,
glutamic acid. The use of hydroxyl-group-containing amino
acids, such as, for example, threonine, can also be preferred

from this point of view.
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~CHAHCNII C NHz N CHNH H

(2-am no-3- (1H i m dazol - 4-yl ) - propi onam de) i5 =

corresponding to Rl25%r R' - 24 - H2 0 N~/ CH- HC N Il

i NH2 H Wth the exception of glycine, all amno
alterGlh §s ,eont ain hasyrrrretri c carbon atorrs The conpounds

accoragrng to the |nvent|on| 2R12 13R13|sa
In alfemghye %’ VIFREH RS ]i‘ecfﬁmbﬁfc’rf%r eIrFm %‘y cfleavage of “an
are ezghi avyr oberetr gin eapharne AF g wgY: e?EP‘éPSt‘I‘Pér%‘P ore have
leastt B NatEt@hertO N gleratliyorng Locordo gubsttitessrs, of the
refer%n(ﬂza9cbg maEQ' Sitrs Algaf tdlecef sepipoLbags ahdat are

by .cl eavage_of .a f
examp%er%| ai.g aCI dthéseylv n abov% for.f %raﬁm QP &Eofypd roman

I Ve, pol yam no acid

and Rb3o|lyaﬁ%%6naéew 1>de?lﬂ1’-<?a’c‘il\?é§ °/Sce’d?ya| ATFOF G Ehe
inciuden\e@mtrilen, gilvewefoer "orthenad &g esubplidpked ekydili H aci ds
the d&@i/rﬁtichxe JROR: NAaUrea) EcBORE| Gitraky,0MalodtChn@s

cyano %l an| c[t.llgtlog- gl %ggﬁ;llg a&fbgtltggrﬁs’ é)fS %!’U&ﬁ. '919' uded. 15

Préferencé 1S given accord to the |pventllpn to
alterpagiff fhdd SO wHsT &en thhe&*amR! RS HETULORON A Rave the L
in aliggnftigeriat degpribed hepgiapefone RERctops R13 represents the
radical A of such an amino acid, and to those
conmpounds v vvherel n the underlying amno acid
der iVatives, the pol yam no aci ds and the pol yam no
-aci FhPet deflvat i ves are derived from anino acids H2N-A
-haviaigyidaeo,l such as in particular methylthio,

- amino (-NHgz),

- mono— or di~-alkylamino,

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

- saturated, unsaturated or aromatic, mono- or bi-
cyclic, optionally substituted heterocyclic radicals,
such as, for example, the above-menticned optionally
substituted heteroaromatic radicals, preferably
imidazolyl, such as imidazol~5-yl, 1H-indolyl, such
as 1B-indol-3-yl,

- optionally substituted aryl, as described above, in
particular phenyl, hydroxyphenyl, such as 4—hydroxy—»
phenyi, alkoxyphenyl, such as.methoxyphenyl,

- hydrozxy,

- alkoxy, as described hereinbefore, and

- a group of the formula:

—x&R" 2 14 s
, wherein X° and R* are as defined above,
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configuration. In view of their better water

solubility, preference is further given to conmpounds
in which the radi calkeRi2 or R13 is forned 25 formally
by cleavage of a NH2 group froman acidic am no acid

having at |east two
and, decp%rt cnbllaﬁ,( g? octléecr ?_E chhglgeggﬂ:s foﬁnlzigﬂ as aspart| C

from thedeleRyAseRioths MEnF2ouR| 5G™ AR BLRBTHS, Vetieh as, for
exanpl e, threonine, can also be preferred fromthis
alterf2@ivd 3pf view. 30 25 - Alternative 2: in alternative

In alngPthF )ln‘?u%n f}%aeed %Q?Jl &oréﬂh%sge@n Fiéﬁ ﬁedRMS are
eln at | east one of gq(l gr oups

togetipgswigh t‘}ee&’sttm‘iﬁﬁ‘ea%"ﬂ‘b’é? PN Y Pt ]é’?%dbiiy one or two
a satStHystli buiemssturstedef ewten@a_ilrrayubsélt#ﬁ% i A fegard to
menbedddCridgfinitl iconspaittal 1gxanphes rofthal kyterbaromhose gi ven

possitiROY u[)éé{sr%e%{ SE%&& ffozEn Rid ngeﬁd Rl nhf‘ro?larfj ernative
or i e

atom 3 AWHICES Y @R £ BP0 % %5?1%1 E&{Itut eg gl kyl" in
membertede qpfdmaily oFpssituRed a”h‘hgsRZS‘lc Lﬂ?hp’é‘aer’rﬁ}ar]oi@/' hal ogen
morphcﬁﬁﬂ—Al-@l,Cyano thidinoagtdil 14-@RY1, poSsSi bieodidisti-vbent s of
oxazoﬂ]d\% l #Jn ﬁ’llgﬁ{lgﬁrﬂ—y-eylz) ﬁh%%kﬁ%ﬁd@lﬂdhﬁ-leyﬁnpl es

in e tive e bed
(prol re?nb°éﬁ‘ oﬁéydrg;fycﬁgjboxyl—aﬂ og. 81 LY é31) ?h?—c{l (eSH),
nydroxy-pddyli-hi ostesuctPrasyli n ?féirt i ’&W%ffy‘ﬁ’alﬁ]yl t Afo, -

parti@lbfIiy frelbded. - nono- or di-al kyl am no, - acylam no,
~wherein acyl is in particular as defined 20 above,

Triazene compounds that are particularly preferred according to
the invention are 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}, RY, R®, R%, R’, R% R® and R0

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 (-CHp-) or ethane-1,2-diyl.
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- saturated, unsaturated or aromatic, nono- or bi-
cyclic, optionally substituted heterocyclic radicals,
such as, for exanpte? the above-nenti oned optionally
substituted heteroaromatic radicals, preferably 25

Trlazene %%}Zp u%q h%ycalt}eqfcéﬂ;l@ug%wpréfégred ]atlidrﬁfej‘%' a_ry| such

I onal | N substi t ut as
the 18@&?‘?%%@ Hk?é%é‘he’fer’r“ 'S‘ﬁr’fﬁ ¢EA%&r phenyl, hydroxyphenyl ,
such as 4-hydroxy- phenyl, alkoxyphenyl such as
met hoxyphenyl, 30 - ydroxy, - al koxy, as descri bed
her ei nbef ore, a,%ii%_’ a group of the formula: 2 14 -X-R

wherein X2 anﬂ’ £ as defined above, 26 and, in

X' angh k¢ iredficat, al so t he r £8i 08I PWHiRRH PR 2 For mal Fy

in thé rpam-tphett@bxeavm}}eveofto tohe adbthegr oup from the am no
acids NH2-A. Alternative 3): 5 1In alternative 3)

IENL L ONEG NALEI DDGLOE £y AGTELRRIZ A0 RISt 0get her

TS RPRE R T r0g6en ‘At Om 10 WHI Gh they are bonded, form

the inpveabiqlr afeethose wﬁ}ﬁ%eéf‘utrhﬁt?dm%ﬁtl onal Iy substituted 5-
to 8- nenbered ring which can optionally contain
further heteroapons, possible ring systens consisting
of R12 and R13 aWdr¥de nitrogen 10 atomto which they
are bonded lg{ef rably\ﬂcl ude 5- or 6- nenbered,
optional | y 'Substy tuted rings, such as piperidin-I-yl,

anJ“%ﬁ(P'}?Jn Ql 4- yl Ri oror phoéd @ﬁe‘]‘pyémylegﬁér fa‘allbad.' n-1- yl
0oxazo 5 t hi azol ot}}/r

are ip t@ﬁr‘ﬁé?{;ﬂ"sw&} SRiaiTe FO c1ne a("pro yl), 3- or
4- hydr oxy- car boxyl - pyrrolldln -yl (3- or 4 15

part iBAE Py ependeyly giehCaccBrding| toarice Imy@dnobop-r ol yl are

compounds of formula (2):

RR R RS R®
o R'
>—R1~1—-O x: N=N-—N:
R’Z'/’N 4 R
\ R 2 RS R*
R13 ( 2 )

Particular preference is given according to the invention to

compounds of formula (1) or (2) wherein

R' and R? are in each case alkyl,

R3, RY, R’ R% R, R® R® and R' are in each case hydrogen,
R is alkanediyl,

R!2 is hydrogen and R*® is a radical A of a compound of the
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particularly preferred. Triazene conpounds that are
particularly preferred according to the invention are
those wherein RL an®#8R2 are in each case 20 al kyl,
preferably al kyl having from1 to 6 carbon atons,
paktiLuhaktloy preferably methyl. Triazene conpounds

hat are particyl arl efe accordl n t he
ﬁkn\}é’nlfydr?#%é’\raéld 088 %{rlgllng‘@{j %6&1 , R8, R
farauR ENDE whereih each case hydrogen Tri azene
conpounds rédiatl aedvpdbyi dakeg wiprief ednedraecording to
the | RMENEdRAM B4@cbNOS sWhREEE Bndo h&afal bonyl . 30
Tri az Qrealco ynl{:ﬁgtlct Qn@.tlo % ?d Eéﬂvhﬁ%acfzj pr eferred

accor I'nvention are Qse erein R" is
al ké??é&‘?“&}fw aﬁ’r"ef”ér"ﬁﬂ?‘“‘i PRidafemar KanedS! having from
¥ tocéripaylborroat ons, particularly preferably
net hyl ene (-CH2-) or ethane-1,2-diyl. 27 Triazene
,is%@&%ada%et&%ouﬁ@ seﬁgcftw ular bie gr&besdnetsaggording to

e Invention are those wherein the radicals R /
N=N-N XL and the radical R on the phenyl ene radi cal
are 5 in the para-position relative to one another.
Triazene conppunds that are particularly preferred
according to llthe_invention are those wherein the

\ R1z~N 13, 1@ X and the radical R on

t\hr?/m*hNe s | oY N OH

0 (Example 4)

(Example 1)



are in the para-position relative to one another.
Particular preference is given according to the
invention to conpow¥ds of forrmula (2): 15 Re 7 R3 O
i ~ROXNNN Rlz~ ply RI0 8 R R< R13 (2).

Particul ar preference is given according to the

i nvention to orrpounds of for ay(1) or (2) wherein

: mseach case al f,\‘ R3, R4, R5, R6, -
_e in eaq@ case hydrogen, RI11l is

\hk‘a%d Y genran 3 is a radical A of
a borrpound of the 28 - forrmul a N-A or RI3 is
hydrogen and R12 is a radicalN a CO ound of t he

fornmula HZN-A, wherein Ais a radical®

cl eavage of the amno group 5 (-NH2) froma natural
or synthetig amno acid, a natural or synthetic am no
acid derl vajli ve_or a pol yam no aci d or polyam no acid

deriva [d™X1 is c rbo 10 Most
Pref er om el ted fromthe group
?onsﬁstlng of .70
(Example 6)
o}
P
> . N
\N/N\N 0/\[r \/u\o/\
| } o (Example 3)
0
0
N
N~ N (o} OH
| Y
=0
HO
0
N n
N, NS
N” N (0] OH
o Y
o



N1 VHO ~N- N/ / O-N~ACH O (Example 4) 0 O C CH
HO (Exanple 2) 15 O NN,- N/ / ON1rOw O

(Exanmple 1) 29 ON3O Y\ \ N H NN/ I / ONO H2N
O (Example 5) OH NNNNNHZ O (Exanple 6) O\ H
(& NN, NI / O Nv/\O-\ gl O (Exanple 3)

or pharmaceutically acceptable salts thereof.
The preferred compounds further include the following

compounds :
10

Q
O i
~ /N\\ O /\)l\ /\/803H
T N o H

(free acid of

Example 9),
0O
OH
(U
S - O/\_)J\N
| o

NH, (free acid

of Example 7) and
i5
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Ol \ HO NN'N// O"~-r NOH o O HO
O-HNOHI o OOH30 - 0OH/O NN.N/ [/
\OHand 0\ HO N3N/ O'--(NOH OO 5 or
pharmaceutically acceptable salts thereof. The
preferred gonpounds further include the follow ng
conpounds:|j10 O

"
o, AL N

{Example 8)

and their pharmaceutically acceptable salts.

(In these structural formulae, a structural element of the

N

formula I, for example, denotes a dimethylamino 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

R2 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:

HZ
CLo-SOH

H,

rd

which is derived from taurine (2-aminoethane-

sulfonic acid).
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all & NN-O/\N-~~SO3H (free acid of Exanple 9), OO
OH NLNON" o NHz (free acid of Exanple 7) and 15
31 - O NI p~\/~N-Ne2 -N | ~NHO (Exanple 8) and
their pharmaceutically acceptable salts. 5 (In these
?truclturiell ;orrrul ae, a structural element of the N
ormula I, for exanple, denotes a d nethylam no grou
TriazqnffomPpueds GOEHF RN E° (TBE R Yr Bl SR a P e'}p/)r esent eg by >
basic Sirpgsecdn) Ppregsedain bt foro R vitheth Pharmagdutidadbin to t he
acceptRBIS @81 5K th6shabdbcbita carily. accApabdg@uidsy, suphr epresent s

as, ang%gngg evgaa.tttgq\ugkggn%érgﬁ afCQ&s, cgrgomga)étzﬂbeaﬁcﬁdl cal
Preference i fut?xh en acgqarding to the
‘0

su”“ﬂﬁféﬁ?f’oﬁ“‘ihoas'cg?f‘pS’ﬁﬁﬁ“B 4] Ch (1) Whefein 15 R12
hydrohrgmiyy deidg erydniedi REGid, s SWHIBLYS F‘EﬂdecPhafWFlc or RR1 is
acid, RYEF-0g€Rcad)dndth2ndssl Bubs tactdit bgirakky| , wherein
ethanesulfonic acid, aceturic acid (acetylglycine), maleic

acid, propionic acid, fumaric acid, toluenesulfonic acid,

penzenesulfonic acid, trifluoroacetic acid, naphthalene-1, 5-

disulfonic acid, salicylic acid, benzoic acid, lactic acid,

malic acid, 3-hydroxy-2-naphthoic acid, citric acid or acetic

acid.

Triazene compounds according to 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 NaCH, KOH, Ca(OH)2, Mg{OH)2, etc., aminé
compounds, such as ethylamine, diethylamine, triethylamine,
ethyldiisopropylamine, ethanolamine, diethanolamine,
triethanolamine, methylglucamine, dicyclohexylamine,
dimethylaminoethanol, procaine, dibenzylamine, N-methyl-
morpholine, arginine, lysine, ethylenediamine, N-methyl-
piperidine, 2-amino—-2-methyl~l-propanol, 2-amino-2-methyl-1, 3-
propanediol, 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 invention can be influenced

significantly by salt formation in general, specifically also
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substituted al kyl is an al kyl group having at |east

one sulfonic acid radical, sulfonic acid ester

radi cal or 20 sul forf@nido radical. Particular

preference is given in this connection to conmpounds
by thb e ULCHe SHBSEE LUt e@oalelitlo1d N thdi@oadaf dalk tdron of R12

or R%; is aradical of the formula: H2 /C C SO3H H2
the c@ICEH i s derived fromtaurine (2-am noethane- 25
sulfonic acid). 32 Triazene conmpounds according to
the invention that ontain basic groups can be used
in the form of thej gi<!naceutical y acceptable

salts with ph§ | e acids, such 5
as, for gha ds, carboxylic
aci ds and ul fonic acids, su as, for exanple, wth
hydr ochl ori c acid, hydrobronf% acid, hydriodic acid,
sul furic acid, phosphoric acid, tartaric acid,

(Exam%rg%t %”ﬁ;'sugfs%g' 186} G AV oX st bangsyl fonic acid,

aceturic acl acetylglycine), . maleic 10 acid,
4 9/1578pi"BRFES R I RIF Lﬁ%? g‘égé‘cF%I,Ubfﬁtﬁe’ﬁ’e‘s'% °f oa%i c acid,
25°c dresenesuld/omire. aci d, trifluoroacetic acid,
napht hal ene-1,5- disulfonic acid, salicylic acid,
benzoic_acid, lactic acjd, i cid,
Howeverh it 8- 2§°%‘ébpﬁif' Hai & gié? 5?1%?% l|rt|§'cﬁ1aci d or acetic
physigloigiical] 31309, a2 aCPEHIG LN GBHLBRYYdR TG 6 t he i nventi on
activiti@lofC ot abupouraisi aticorgimoupsticaimvsatiessetd piFot he form of
signi% Jﬁ%h{lypg@@ffﬁﬁg Whb&akd Mai R CELRhatdnees ah ttheW t h
basicps %ﬁc ugeel’lo Iii%tg‘lscl M?ﬂ%ﬁ%ﬁ:&%ﬁe§v£as 3 %ﬁﬂ, ar for

exanpte, Sa 1 ¢ or al kali1ne earth 20
compoRRA P EF RS 28 HIRIE SN PARAIETY GRPOWFE” My(OH) 2, etc.

solub@ITHPF 500 g/litre at room temperature (25°C), which is

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

{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 proportion 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
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conmpounds, such as ethyl am ne, diethyl am ne,
triethylam ne, ethyldiisopropylam ne, ethanol am ne,
di et hanol am ne, trd é#hanol anmi ne, nethyl gl ucam ne,

di cycl ohexyl am ne, di nmet hyl ani noet hanol, procai ne,

and e crgt?ﬂ)%yrlne%g%]nq d{@t mélognlgé Mo dslafel] 'a@ﬁi ol gi ni ne,
ysi ne enedl am ne, N-nethyl piperidine,

amino Fcidiaptder fHyI - | - propanol , 2-ani no- 2- net hyl -1, 3-
propanedi ol , 2-am no- 2- hydr oxyI -met hyl -1, 3- propanedi ol

The udel ¥ S)-amlne-tz}hyc&@xﬁhﬁeﬁmaler, 3gebpdokdicly (TROS) Bk

SOdlUI?%g:Hgl .lLé ¥efegreqh 1Q$togh&§1ackg§<§1nhr& idaaagor di ngly

the “%‘%%L%E\iﬁ ¥1iy o?%he er\t}lgo%%lhsvlag:gdrd of EJ‘ ?T Corrpounds

‘ [CCot he imn FoR-can Be 1nfluenced
inventiogni fi cantly by salt formation in general,
specifically also - 33 by the choice of counter-ion.

DepencF' QE EXamk & r i8S 0ehdl @’brﬁifé{lﬂdsoiccofchﬁg Gﬁrrg@:und O H

ubi i
lnvemf/vaf‘ cana?m({én sfter% @% gt)s %gvﬁé)?%gs t het YI'RII g sal t
diast¢ygelispmers) ‘ﬁiepﬁsymweﬁrv&aféa’°&tat°%éreof’r%588 bt %50
invenigj/oh i theeefold aHonwenandes like wae of ol ambhtiorsEs oF t he
diast &bk ¥nd Rixtphus todregt Cale snknnerandiaccor di ngly

pure pdorms %(%9 l l ¥1o§i| Eﬁ/ £J1%btaqggé \Sytc)énvegt‘.lctrgg &Q@des

e invention,is significantly
of °P‘d€ﬁJer¥6%?i‘f‘t’Lﬂﬁ‘de?‘°Eé‘rst}é‘f ﬁraccltf'%fﬁﬁsctrﬁﬁcés on thé basic
diastedepirpherse tiFfreet by eapidands th kekisal Wedctimdr exanpl e,
compolride. Whe £08ROURGoidsExasplifg 2a) tieutprhsionglap has very
ocecur g.gxogau\é@rﬁeQ‘Ec forms, the present invention includes the

use of all tautomeric forms.

The present invention relates further to a process for the
preparation of the compounds of formula (1), which comprises

the step:

reaction of a compound of formula (3):

(3)

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

or calcium salt thereof, with a compound of formula (4)
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15

solubility of 500 g/litre at roomtenperature (250,
which is nuch higher than that of the conpound of
Exanpl e 4a) (4 g/litre), even though it contains one
nore net hyl ene group. 20 A high degree of water
solubility of the conpounds gcording to the
invention is not absolutely critical because the
predom nant proportion of the substance is probably in
protein- bound formin the bloodstream Rather, it is
generally inportant that the substances are
recg ni sed as substrate for a 25 transport systemin
the 'bady. In connection with the present invention,
t he so~gallgd OATs (organic anion transporters) and
OATPs (organi c anion transporter proteins) are
pre bly of particular inportance. However, these
do t have 100 % specificity for anions. An exanple
thereof of digitoxin. 30 Peptide transporters can al so
be di scussed_as rel evant uptake 34 _and .excretion
vhesetmi'stre ’K emdr & ogresast el et GF&TFPE T Em no
acid am de radical. The use of
2-am no- 2- hydroxyl -met hyl -1, 3-propanediol (TRI'S) and .,
Thé mesharatiat ofi $her ekgrzeteagampetndse(Hadagt S Fagried
i ncreasin the wat er Lybi ity SPHENSn DE
outac%lﬁ'e](ﬂgr?é%tlé’ ttﬁe\é?lr?vgr]ft% %8$lt£§’slp€%%?%@ge%n their
173 TS ALY &y diezoetpanicn atcohdi ngdewiying apgno compound,
jnvention cgn exist, i t ereqi [ [t in
whichh it itovrer 48 8’?’5@9@1‘3 o?’%ﬁ%rg‘sl?g%%n%é@nt{%t iC car) ggﬁ g
ni 8¢ BonpoRnpl. eseet folhewingveshena ilrsfrrtesaltde
i ncludes the use of the F‘nanti onirso#)r{ _[4-(4- [(1E)-3,3~-
PreRagRtdOBOPTERERS BTG XPGr SE2PRET 3F . IhE |
aireitanti-amRE: 6akhy1 1 Pueazbel s phanoopl i mreploniemino}acetic
obtai ned by conventional processes 15 of optical
ack®sol ution, such as by fractional crystallisation of
di ast ereoi sonmers thereof by reaction with optically
active 0O u

H,C O | )
| :N—“N———NO-g"‘ﬁ—’JJ—N\ 0
H,C 2 "2 g%

Step 1



conmpounds. Were the conpounds according to the
i nvention can occur in tautonmeric forms, the present
i nvention includes Bhe- use of all tautomeric forns.
20 The present invention relates further to a process
for the preparation of the conpounds of forrmula (1),
whi ch conffi%ses the step: 25 reaction of a conpound
\/tﬁf HTUANERS( Y <oy oX NEN-NR 2 HO Rlo Rg
©§H (3) rerkton S alst ’\s‘ll'mh as in particular the
sodi um potassium 30 or calciumsalt thereof, wth a
sepgOmMpoynd of fornmulg,g4) 35 - R12 fF#H R13/ wherein R
gt O d X1_ar et ssctgief | nedmh i foref', 5 The
____lgr r n,\gg\ ol Peicketh o " ounds gan be
%rried  out anal ogously to the preparati on nethod
described i DE 1793115 Al by diazotisation of the

aepsunderlyl 0 cogpound, which in turn is obtained

%eduﬁminugﬂ espondi ng 10 nitro conmpound.

Methyl gijkldte oI T ow ng schene ild ustrates the preparation
process using the exanple of {3-[4-(4-[(1E)-3, 3-

di met hyl - 1-tri azenyl ] -benzoyl) - phenoxy] - propi onyl am no
seppacetic acif:

LIOHITHF 0
—— M o’\)l‘m"\;rm
) ) I

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
Analogously to the above scheme there is obtained



OOH 3NN=NONH-~-NO-CCAH3 CH 2 G~
15 Step 7 Oxjou + - 36 - Step2 O o CH p.N
oNodde ~0 p FC Reaction OpN - O v "OH ¢-01
Sop4 [H 1. D azotation Ox 2. Dinethylamn

t
0

r obenoyl

e ~N ~N

vOH HyN\' 0---1-OH 0 Step 5 ECC HCI MODT ~N ~ ONHOMO

Met hyl glyclnatel Step6 O UGH THF | OCH [H

steps s a,e s of r%ac,'t’l on whi ch are known per
]‘N?'N =N “C“C"‘ e
C—{)

H, O—H

{2-[4- (4-[ (1B) -3, 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 conditiéns, reference may be

15 made to the examples.

The hydroxamic acid derivatives, in which one of R¥? 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:

(3)

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

25 compound of the formula:
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20

(Friedel Crafts acylation, hydrogenation or reduction
of the 5 nitro group, diazotisation, am dation and
saponi fi cation) amd3®htch can be carried out in a
manner known per se. The corresponding salt is
obt ai ned by regetign with a, pharmaceutically
acceptabl e basel\ Ijhst ofRnEthyI;@chinate it is
| so pyssi bl eod [ =gther am no conpounds
f 10 Tor : R13/ IRA particular also
O oterNam no aci #3<pr degtvdives thereof. 15
Analo@pusly t B t herdbofe séheme there is obtained 37
OOH 11 11 j -NN\ COy2 c-NC 27O H
{2-[4-(4-[(1E)-3,3-dinethyl-1-triazeilyl]-benzoyl)-phe
which RAX Yubs RGEILY) AR aayasetiiatachd antspaldisg t her eof
nydrossn®d GENO T 10M3.PRenPXYAG8Liacagt heitthiseh is reacted
In step 2wth p- nitrobenzoyl chloride in a
exampleti edel -Crafts reaction. Wth regard to the stil bene
derivatives, in which X1 = -CH=CH, reference my be
made, for exanpl g g Vg%004/§06358. The 10
pr epar atg on of fur\Her rtyng conpgdunds is descri bed
in DE 1{93115- i ch Neddf\ heen nent i oned,
i R 68720 . Wth regard to

Qdik&on 4+ reference may be
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 elemeats they contribute. Accordingly, the
invention relates also to novel intermediates, such as in

particular of formula (3'):

0
DRSW™N:
\\N/NQN OzicHQx OH
i

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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15 made to the exanples. The hydroxam c acid
derivatives, in which one of R12 and R13 is hydrogen
and the other is hydPoxyl, can be reacted, for

exanpl e, anal ogously to US 20070135424 A (for exanple

compoxgigs o@t j%erEQI ?li 11‘249@ %eﬂa@%‘bh% Q%S&:%gm%@' dn R9 R7 s
3) wth
Part“b‘-lﬁ é‘f’rr éﬂ?&Fea—tTlrf %?Fa%ceé yI FY2ydr oxyl anine to give:
the 25 conpound of the formula: 38 - R OROkKR9 ' S
The cdRBounds Rictord¥ig to Nubl-iNRenti@HCRE bPRasgii Ehr can
exampIV DS CHEEPLdaYndie LOMELESRGwingt @ptea ercambespondi ng

hydr oxam ¢ [ roaceti c acid,
adenocra c1no%a ei).l(vaeﬁp | ega ea,Rgggg 9&k¥\érrt:x.g E&Qt:rlcgo < NeNEN H

neuronp, ' qRpullagy RRIGingRey RE* F‘e?r?éém%rrés%f’ YHRE* I nt er nedi at es
basalivsed pacrertdr ngnte t Fran¢ahken i Tve dgoury Oblr?@}% and
cancerC OBhERUL & at©Wak4)Snédrhenflt OpaL tireschadl t he end products

carcinoma, breast cancer, Burkitt's lymphoma, corpus carcinoma,
CUP syndrome, colon cancer, cancer of the small intestine,
ovarian cancer, endometrial carcinoma, ependymoma, epithelial
cancer types, Ewing's tumours, gastrointestinal tumours,
gallbladder cancer, gallbladder carcinomas, uterine cancer,
cervical cancer, gliocblastoma, gynaecological tumours, neck,
nose and ear tumours, haematological neoplasias, hairy cell
leukaemia, urethral cancer, skin cancer, brain tumours
{gliomas), brain metastases, testicular cancer, hypophysis
tumbur, carcinoids, Kaposi's sarcoma, laryngeal céncer, germ
cell tumour, 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, medulloblastomas, melanoma,
meningeomas, Merkel cell carcinoma, Hodgkin's disease, Mycosis
fungoides, cancer of the nose, neurinoma, neuroblastoma, kidney
cancer, renal cell carcinomas, non-Hodgkin's lymphomas,
oligodendroglioma, oesophageal carcinoma, osteolytic carcinomas
and osteoplastic carcinomas, osteosarcoma, ovarian carcinoma,
pancreatic carcinoma, penile cancer, plasmocytoma, sguamous

cell carcinomas of the head and neck, prostate cancer,
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by the structural elenments they contribute.
Accordingly, the invention relates also to novel
internedi ates, such4@s in particular of formula (3'):
O '\ O NNN,(CH 15 wherein x is from2 to 6,

pharyr%%glf %QI@CQL:Y rgctaﬁlrgréﬁloﬁé thaneohstomdN&apir@sent

I'n t
cancer( 1¥1%283:,d0 g%rrglrléogngfer: 8£nee£erﬁ lx}n(g); &l%nys%u n%%o;gmsaggagf f ?Lreml_ a3 9

cancery oo EHEB2 0 ~Fedt M@°{‘i)‘“¥??sf%5“‘iﬂpéﬁ%fﬁ ation of a
thymond® divbarentinohan tyeants clilthe dver urdtdrek earasent of cancer
urolog‘i@ﬁ%ﬁfo%rs, ThenEQRP HdRsinoRG CoOEENGaheri hart nvent i on

1nvolx1¢emire]rrtbetumourts otf ggft gar%éa@kte pa}:tn sJ:J?:%mé r ﬁﬂfngnt of the

ypes of tunour: “adenocarcinoma, uveal
tumourneF%mb?ﬁé CAEHOR |BHKEBMa > §E DU ST Ke T on,
addi tianpulyl B yadzarc it dbst ahaknesdr eiPAd R, 85t r ocyt omas,
examplbé@svﬂizbmlwpa@aaj@am Qi6ADE &b, pReMBeCliny )t prssue

in USJOHIITP#) P %elé 168015 88q ch&HCQle@dloﬁarzﬁi noma,
f-sna bronC| | "10,.carcino breast cancer,

which Bﬁ? Kt e §eqa§?ﬁ9h6?1€ar IR d& SFCTHoNR. CUP syndr one
presergolomntiznc &he compreeds of tf’ﬁé’rg?ﬁi‘ltl invaRtdeR A%, ovarian
also HeAhdRrin endesrtndiabticas Cisndnas tependsnvbered iepi t hel i al

032007‘7@5‘&%1 EX&%EmoﬁWl@g & i4pours, gastrointestinal
tunours, ['I bl adder cancer, gall bl adder carcinonmas,

uteri ne cancer 15 cervi cal cancer | i obl ast omm,
The cqgpermde GIcORHidang TP LG UIPEStA R RTS Uﬁ%%ea%%a“l@é}y t unour s,
prefeRBEfEbOItBgiteadtnaeopt dseams, canaer, yimebtinal eukaen a,

canceM bR Alongancer, skin cancer, brain tumours

(gliomas), brain netastases, testicul ar cancer,
hypophysi s tunour, carcinoids, Kaposi' sarcom,
The cqngjalyﬁg@é:po%%é? th@élnﬁ?ntlon are used artlcular

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/or in combination
with medicaments which are administered together with the
chemotherapeutic 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 W02007061978 under the heading “Combination
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20 cell tunour, bone cancer, col orectal carcinons,
head/ neck tumours (tunmpurs of the neck, nose and ear
region), colon car€li moma, crani opharyngeonmn, cancer
in the nouth region and on the lip, liver cancer,
Therap#" v(ggger@; asiaseso ga?gkﬁerm'lae igh et tyroUr, [ ung cancer,
USZOO?F%F&} ggerc]:g%cg%nl% to mggkto e/ Wﬁe'@d&l‘é n's), 25

mach can ) nant nel anona,
contentyd|off At re??éé‘i}ﬂeaéﬁﬁ“%’r‘}géﬁd‘ﬁﬁ of the
gastrointestinal tract, mammary carci noma, rectal
The pr‘éé’é?&e{mezﬂﬁgwrlegﬁbasﬁums toTphaaRaBLicalleni Ngeonss,

composp@lons camerlllsz. %agtc Ilgé)sllr% HoAgkd Ropodigease, Mycosis

ncer of the nose, ne

formaletl? QYOSLEE M BTt $8° CRATEFS °Ple°r‘i"é?y cel |

acceptellieC FavDiErs , apdhiaHD gRFtInge Py fohtAwhs These are

conven®l dngd0 GRRE=08]th TRcaeatp hagesilarg anoitanres, onst eol yti c

solvengs Q‘LQ %%one%”ﬂua%&o%@&cﬁﬁ tc'oﬁp&@{ Gh QR8BS .fop st eosar conm,

arian_carci no
me, . pangreatic carcinona, penile

examPl&ar?(‘fé"rabl?JIf%r’rBl&i}taB’r?ﬂ sqUanous . cell carcinomas of the
intrapheiddnerid inerdousqd agt a%’féa‘éa&%&%‘r' intrgRcCHar yngeal
percut@RdGLES ,sutscﬁeixalous;ammonmmeousetqrnbb Fesgedma, vagi nal
transd‘é%%ermpmw %Qragafnfah nqa&ag%ieﬁeber g lung di sease,
09305%51 gdnflﬂh ”%Erand r'ﬁ”;%' lr;rtge”% To£€kdy | ynphorma

intracpjgpg , e ‘carci normm, tunours
examplef PihEs, eyaéleftfv e%‘ﬁ?’%i.‘ic”?f’&ﬁ%%rtab@tirr SEBHPREF t unour s,
tabletd) Qe alabDas civeoaral, formblaglorsafrepralwar t

subcutlaﬂ]ééqg Y&”&R&meo&y rBaH{rﬁ.s@Lfatwlf [§E:¢ adtScuiafin part sarconm,

] rm U 1on| c re ] t
e L AT L S B S0 oy e

ointmephc BYTUPY FEYISEF fOFo‘r“ha]@%é?Ppl ‘éra“WS’f007061978 (page 16,
supposh tdr@eD2 el spage di8perkige, AicorcagPlpyy US2007135424A1
microf(;gﬂnggtlgns,l gfdorbahdac ohs) Miposall i rmd122igns, whi ch are to

capsulgﬁ,vee éxl:r g—ecga]%% cpa%r Sleg %D(?ergl %%lv&%gri%rOf the present
Oun s of %¥?£r§sent i nventi on can
C

inhalagfesg ‘Hér‘EFsréﬁtailh”’F Bt such as those
inhalafidat, | paweéelrsi, drops, nasal drops, nasal sprays,

aerosols, ampoules, solutions, juices, suspensions, emulsions,

infusion solutions or injection solutions, etc.

The  compounds according to the invention can be administered in
pharmaceutical compositions 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, mannitol, sorbitcl, lactose, glucose,
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US2007135424A1 in sections 123 to 142. 15 The
conpounds according to the invention are used
particularly preferd@lry for the treatnent of breast
cancer, intestinal cancer or nelanonas. 20 The
celluf&glp %@QS cRGEOF ShoPni@, t hgciryedtbbe I Birdsed

(such s celciui arl \),egiﬁ(;f‘&'e}’ hfygfeox fc@ﬁxﬁg&t of breast

ntion S to the use of
PﬂYPf‘PPé%%ﬁﬁd&?ﬂfs gBaf“““f“c)r"’r’r‘ﬁi‘l 3Fapin ?‘ﬁy%g'ﬁf%T Wation with at
glycol eastrosme sta}lchheﬂlszst@hefm;ﬁ h@rl‘étpéatﬁtem&gent for the
nydrol ysRatdtefdn, Cdarbaiyfedhylchhtuleasposmdsn oblt he present
carbokﬁn\éﬁr[vflwﬂufgg aGEALIbRGLY sedish, bs%deS dcbin combi nation

her _chenot her apeut i ¢ _agent s nown in the
starchy é&‘ﬁ‘f@rﬁlcﬁrfboﬁaatﬁ(:ecral%lum i P§*afdidor" i n conbi nati on
citragd. V\wltlhamcﬁnéa#@m‘?nm|(§1r?ha"r‘sem%‘ﬂ‘ﬁf‘h¥“sit§ﬁ’éa&et oget her
talc, Wddhunt heuryChenmbiber apegéntc timgefirss dugeaigtashenot her apy.

(suchE&%aQPJr‘%‘é 2014, SH&hno ¢ hgrpeiher apes bewgent s whi ch can be

nat d_.of
preseﬁﬁé%ets éucms %dlr.\gtggg%oa& so%ti&%éé)}g?i&zrmpas used in

methYWZWO@rs%Paﬁaé?) t PR S BotibFHEET on 41

acid, Thatapyitrgpagece2d; akidieard g tpergpo830Qic lapkds 18) or in

from H@@ﬁll—g&%ﬁ%&p (§1§;@1t )NBorl 6:2mb e, 133]9):hy1teﬁe-t he whol e of
contents; of L\ Fhsﬁs%f l%gca%ehé %gragl ngly made.

trlam?e?ﬁntaaceéécent I fvent 'on rel ates further to
methyb%é?‘?i"é&%u??lé’éﬂnylﬁ%ﬁ?ﬁb’ﬁf‘? oA EYPBr TS8P HGHt | east one
dispeofiny heemonpbdness ofsuc es maker:(499apirgatvertsyi t h at
beeswh:£a8dcol MRt HIAFRAGHINOBIne J1lyyol , amaeptpablaata ri er,

auxi liary substance or solvent. These are
conventional pharmaceutical carriers, auxiliary
substances or 10 sol vents. The nenti oned

Liquig redivauenit foak: curpesisehvngnsar BsPerfioneatp| e,

gels, Sdbntéleh éhall OF chmphddati BauEr cdated, NbucAvan susr

and/or pharmaceutically acceptable organic solvents. Such

etc.

liquid formulations can also comprise pH-adjusting agents,
emulsifiers or dispersing agents, buffering agents,
preservatives, wetting agents, gelling agents (for example
methylcellulose), 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 acceptable agents, such as, for example,
dextrose, maltose, boric acid, sodium tartrate, propylene
glycol or other inorganic or organic soluble substances. The

viscosity of the liquid compositions can be adjusted using a
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I ntraperitoneal, intranuscular, intravaginal,

i ntrabuccal, percutaneous, subcutaneous,
mucocut aneous, oral A3rectal, transdermal, topical,
intradermal, intragastral or 15 intracutaneous

pharmégml%'aﬂyr %de%b@@‘ih%k%néﬂ) $dee 4-0hdtn@icelfnbse.exanpl e,
Other subf]:ausbg.e tgfckenesr.’s ric'.:l.% fo%oégaﬁgle,a)%!ngﬁa‘% filmcoated

éts, retard rrul'atlons for
Carb°’6’ﬁ‘a'$hylceslﬂtb’€l§ie'aﬁé‘?)‘i?§3’%°p¥:lﬁf3alr‘1‘é%‘°tfs FIRTHE FFati on (in
the 1@k tihe ulraferred cprcastmtidropfrjthe ddépdentorhd ati on,
dependl bAGRE SahoSdPRRSL I PhbfBcella ly 20cqicatldeNt S, SYrup,

preselgrgg\ggg Seah ox!’e hgklaaécat;h&gaseg R hﬂés of tﬁéJ RRQSkt ori es,

COMpOSt ! o ! So Sélaons U gg aRtS.'hough a lar e
POREEPTof BPATE AEFBRS SR ERoTBFTRIF At o odoma
nunberf Of rAyeIrveRiges 1e<alpl§mgesf°re?ﬂa§?3rec Q?Ga‘?e@d capsul es,
thimeRRWE ERLorfitelen Sof Bénzalhalmathmidentar dtheystaal | i ne
be us%iqr mul ati ons, sprays for 25 inhal ation, powders,

rops, nasal drops, nasal sprays, aerosols, anpoules,

solutions, juices, suspensions, emulsions, infusion

Diethy@ehehrigHgeRsptaaspect PoA SOFR PHRETHISHAT he- conpounds

‘found aeCiey di sugtdble tshebilnyentemphe aplidecoradiidwaiistered in 30

pharsz:Ia@{ 8L QU)t:xﬁuciQ!lloﬁQ e Ot§1|et d:&tﬁ&mt:igl alc&@ng @OESE vari ous
| not ga arc%p%ﬁﬁ? ap CHXQ]EFIQ% yliary

1nvent}%a°?e|rs'fl%1 gsé%’ B e conventl onal 1y use

phar maceutical purposes, in particular for solid
The adtBek Gagmenterfroramsbe sduihistered;oforegxample, 1'eRci pi ents
unit do%lel‘-‘d} ASnSHGT Y2k $ &0 Mg/ KRBEIM Béighs0ERE t Ol , | act ose,
exampl% P CRE 5 4 glmeg%gelruigs owéx@ 'thg%ogédém:mgéphat e,

Ci um car bonat e I'nders such é't"” ose,
increqset Rl RPN BEEETY LR PEDy TRET dFgeancs tior
of thephyignopyhpypeveglidohehe ghbeasencr glaﬁﬂ“%ieabﬁ c,
aaminfd@bmathyl ene glycol, sucrose, star ch), di sintegrators
(such as starch, 5 hydrolysed starch,

car boxynet hyl ceI | ul ose, lﬁal CI um Sﬁ| t
The invgpioRyitet HyFTEFTLEDSE =y R 6R 5F opyiL tar ch, sodium

examp@lsy(ﬂtl)la examples merely constitute exemplifications, and
the person skilled in the art is able to extend the specific

examples to further claimed compounds.



starch, sodi um bi carbonate, cal ci um phosphate, cal ci um

citrate), glidants and lubricants (such as nagnesi um

stearate, talc, sodftumlauryl sulfate), an agent that

forms a good taste 10 (such as citric acid, nenthol,
exampidsyCi ne, orange powder), preservatives (such as

sodi um benzoate, sodiumbisulfite, nethyl paraben,
&mmrﬁ?d%$‘%%ﬁé%%n) stabilisers (such as citric acid,
Prepamgsiinybi citrate, acetic acid, and nulticarboxylic acids
The pieparatidreofithe ispheingreompungéuch as, for exanpl e,

di ethyl ege 15 triam nepentaacetic acid (DTPA)),

suspepdi pg agents (such as nethylcellul ose,

ol i don al um nium stearate), dispersing

Naoocd0© 7 di Dyenten{SUCh as water, organic solvents),

beeswax, cocoa butt%? polyethylene gl ycol, white
is canyrééd ohataeqrdimt £o tREO fEHﬁWF‘Eﬁ pexfitémésite™or ns, such as

sol utions, suspensions and gels, conventionally

conprise a quuid carrier such as water and/or

phar rrace J[)X ac e ta gﬁ%cﬁ sol vents. Such

liqui & l'at rons”can ;49 conprise pH adjusting

agents 25 emul sifiers or dispersing agents, buffering

agents, preservat|i ¢es,cav@tting agents, gelling agents

(for exanple netRylcellulose), colourings and/ or

flavourings. The ‘conpositions can be isotonic, that

is to say t can e the sane osnotic pressureas
bl ood. The gg O conposition can be
adjusted y use un1ch|or|de or other

pharmaceutical ly acceptable agents, such as, for
exanpl e, dextrosﬁangkg 9se, boric acid, sodium
. 08 : :

tartrate, propyle or other inorganic or
organi c soluble s stances The viscosity of the

liquid conp |ons be adj usted using a 43
&m G&COJi
1.HCVH,0|
2.NaNO,
’c CHoCOgH
lN32COq/I‘120/fm (CH;)Z

(CH;)ZN——N:NOOC‘HZCQZNa
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pharmaceutically acceptabl e thickener, such as
nmet hyl cel l ul ose. O her suitable thickeners include,
for exanple, xanthafh? ~ carboxynethyl cel |l ul ose,
hydroxypropylcellulose carbomer and the like. The

an ol &h ﬁaneqna‘e@ﬁg@ata&@tdepp Kdwnt By adsuulﬁfeeer Hé | | bI5 depend
n n_a L ptabl e
NMR SPS?%rge?fvﬁg \%gs X’gé% lsedspedg[t%gg%%%:%gas%e?‘%ggl ife of the
with the @rePtueonposi ti on. Benzyl al cohol can be suitabl e,
al though a | arge nunber of preservatives including,
stage EOr exanpl e, paraben, thinerosal, chlorobutanol or
benzal koni um chl oride can |ikewi se 10 be used.
Di et hyl enetri am nepentaacetic acid (DTPA) in
rtic is found to be a suitable stabiliser for
0@«{?25¢96K53;8F&F9ﬁhid phar maceuti cal formul ati ons of
e compounds according to the 15 invention, such as
in particular the conpound of Exanple 2a). The active
mw: 3oingnedileed can be admi nistered, for exanple, in a
0.5 mﬂnit dose Ff fromO.01 ng/ kg to 500 ;g/kgbgggy meigﬂt,
r u 0 ver, the
102 9 Sgspa tr%z%‘@ g]blolgﬁ%er té(gs?gd“lwgpﬁggdqgc%or ding to the
of dletg}eroqm@rgh eranglowbn diddpdndrogrisehat p St P ént “ithe
stirri®@Vetd tay s@fpehbndioseasse Oroft Aeclanthe Dflitre of
dlchlo%gé@hgﬁest 5@%0& pAOR < AVEIY 104 i el kAtiSddcat eth i n detai
e follow ng 25 exanpl es. The exanp|es nerely
POrtl%éri%‘F? (e oK P P Ear LR R TP hEEhET SR ski 1 | ed
for 4 hﬂuﬂshﬁ: art dns &2l B0 heuraxstemndort hewspeoréi ¢ exanples to
t.her cl ai med conpounds. 44 - ERAMPT. RS: STARTI NG

o BEAAT NS Proparall on 1, e, SR AL 169 O < ho

600 mly af  HERLEBRPEUH LTS IS

ligroin are added. The mixture is then poured onto 2 litres of
ice/water. The aqueous 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; C15H13NO4; Lit.: Houben Weyl 11/1 p. 417
0.5 mol
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O1 me NaOOCO N=N-NCMe 5 is carried out according to
the followi ng reaction schenme: 02--NO-COd ~ A
a3 + ( J)-0OCH COH46CtCH2CH2CI 2NO- CO -K ) - OCH2C2H
Na, S/ H20 H2N- )rCO-( 1) - OCHX02H |.HC1g20 ~/ 2. NaNC2
320 g&(:%g)%ié '{bo)l_\jll_:%\ich%' Q%%&qulc w@ézgg&khg,mz@omw@&m(u i k
- r. C0- - l; the startin
ethan??at"érsf’gf%“ér% el § Ogngﬁ\ls%a%g%géuﬁmg The NWR
carefulducadped GFoRaEte FPRFCEY AFHOEP Y8 *PPOTIEL 2%re in
absoribeeNBrillingMi$ hhetheastirg Gutirfior 5 hSGtrgges Feflux. O2N( ()
The redeich hixtQLHZEREEL aMMed@d: stGhdHok NB6url@0 0. 5 mol 102 g
hours%ft P_°?‘I %;ng%%ggr%yl chloride (0.55 nol) dissolved in 300
work of di oroethane are slowy added dropw se at
° ‘0151@ with stirring, to a suspension of 235 g of
The alAioB113 i Migtillied efbfand dhe freaidvet irafrebragiedg ok
stirr{IGNAXY &C l4r6s 3¢| Kbt ek Nt aUCeddiatf WBtporti ons i nt 0
suctidm Gh3Q! il ORe i1 DGre el Ldilalh cbiSuikchela6@AT | €d out
acetic acid and the resulting product is filtered off with
suction, washed with water, filtered off with suction again and
dried.
Purification: from ethanol
Yield: 200 g = 74 %, weakly yellow product;

M.p.: 172°C.

Stage III:

(CH;)sz—N;-N@—co@ocngcozNa

MW: 349; C17H16N30C4Na

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 II,
350 mi of water and 10.4 g of concentrated HC1 (37 %), and
stirring is carried out for a further 135 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 Na,Co; and 10 g of a 45 % aqueous dimethylamine

solution and 50 ml of water.
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for 4 hours at 10C and for 10 hours at room
tenperature. Wrking up: 600 m of dichloroethane are
distilled off, and 600"m of [ligroin are added. The
m xture is then poured onto 2 litres of 20 ice/water.
workiddl@pagqueous phase is separated off and the resulting

The r%gcyt%&@lnllkﬂﬁe p{é) qclégtt Ao§d f Iah& el!h%d rQJuf‘Lt Wft Qal%u Q;I: io n

ter. an g; mp.
filteqasgett (it %“%f%‘dﬁ’&ql recré%taé‘flaseéi ‘Lﬁ“‘f“’raﬁ?\i "OCO0OCH2CORH
Purifpgatignz]. CL15H 3N04; Lit. Houben Weyl 11/1 p. 417 30
Recry&:aﬁlfﬁab.on %Bom 32leg). (ﬁolhbi&ﬁ@:b(ﬂ ledinat2sr et | gk, with
stirring, in 1 litre of ethanol, A solution of 350 g
of Na2S and 350 ml of water is  carefully added
rielagngphi-od PhePbi® TEbr BNy “Exbt At e et o°
obtaimddisby gi$ohying Bdiel $aig inswater rendapieR iRt tRiiRg FBER 2 hour s
acetidlact@&fl ux. 5 The reaction mxture is then allowed to
stand for about 10 hours at room tenperature. Wrking
up: The alcohol is distilled off and the residue is
Eﬁ&&%@i—ed with stirring, with 3 litres of hot water
The prapdrdtipn of cdte CHENYPFPPLORYS LTEFBIIWPR ot . The
filtrate ps acidified with glacial acetic acid and
the resul fii ng product is filtered off wwth suction,
fiI ered off wth suction again and
&}et hanol 15 Yield: 200 g = 74
172C.

waters:

'i’ %Nweakl y yel ow pbr oduct”

is carried out as shown in the scheme 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
NaOH (10 %) 31 40 7.5 0.705
Ethyl acetate 51
Conc. HC1 3.5 1

Phenol and ethyl acrylate were introduced into a 5-litre 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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Stage I11: (CHhN-N=N-f () rC ( ( 1 J OCHZCOZNa 20
M/ 349; C17HIE6N3O4Na 0.1 mol A solution of 6.9 g of
NaNC2 in 20 m of “whter is added 25 dropw se at 0C,
W|th stirring, to a solution of 27.1 g of Il, 350 m
out for 48m@ou%£ u@lggr }Qflﬂx g(19(§°cf“o@§(;e@f1&@he§1a‘?|q sx‘a'iz 0/() and

Is carried for a :I,c5 m nut es at

am°“nt0?f p"ﬁ‘i’ég w€§uﬁtl1?]n5r‘?ﬁeﬁtzoﬁ?%ﬁ?% Tpots Ton'is added
was wogkspwh se fgllows. FChywpeiylats V3 ﬁ@m"f‘% s 54Ut i on,
residul@cedl skdlvad uesaal) acétat@0widheg wih NaR€B8 and 10 g of

NaCH (QO i? f/&mg%swé:’:lege(%hy hapldae angQdAibd @Reand 50 nl  of
The layea}_,cggr on mxture is kept

a“hydrf?‘bsl 6°dléfﬂ08“z&aé“er esul{]geéjgrgaalnfc tered off with
concen§ratef 19 HiTH & EeTifise- al“l“? &e9pe §AT WAPES 1 Puri fi cati on:
10.0-15t Reesiystak tdmsatdless fragm wanemtrBebUStIHasy: 1 g in 25

: added,n$nd0£eatYﬁH ﬁ&s cé%ﬂih&iouéi}og 2% 2% r-Yunbed gesium p. of the

6 cid. | 1 alovi ng the
me mfep’ ohclish o B el or PR ALESL Y PURBNA 02, "1

25°c. PRERARATMEN 2iltFres pflopef de¥'6A SPZIRBIpHEoxXy pr opi onyl

water $5 Ahtidd9. GROARQRM: J2sE3-a8d I&dtigMd-Bt isgcccarri ed out as

vacuo ?Q%\ﬁ“ov' n the schene in the description.

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

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

following scheme:

'.O’\\/4SN _ )
. i HCI (o] OH
. — \J/\“/
> S
~ )
Step 2:

The following materials were used in the indicated amounts:

Amount Molecular Mol Eqg.
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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15 Step 1: The following materials were used
i ndi cated anounts: Anpunt Mol ecul ar Ml Eq.

in the
wei ght

Phenol 1 kg 94.11716°62 1 Ethyl acrylate 2.7 kg 100
27 2.54 Triton B1 m NaOH (10 %9 3 1 40 7.5 0.705
DichldzbiBRandCEL At €12, 5L 1CONE. |—|u 3.5 1 20 Phenol and et hyl
AL acryl-at-e—werebat Foeueeg 3 te—p-g—tHtrgthreg- necked
gl ass flask equi I[?p@d fh atherml ellenent and an
step lopeqchetad stir|“80.9 Tri tjéﬁ B was |adied, @nd heating was
HexaneCarried 48 _ @ut for #8 hours under ref |ux (1200
Te—watEl biIUVVBEJI:ht hige & smaj I_amnoun{ of phenol vas still
a ronr\f| on it
LI~ \/UII’JUOI C

nresent
PO Tt T OTT. UII

follows. Ethyl acrylate was renoved, and the

was —nor-ked up as

resi due

4-Nitsghenzgis 3614 e B icRY e CAYATI S SPA(NF WRASHYE°SH th aqueous 5
3-11 t NAQFhecEd Y ad=0leh are dndyheaaéereof 32 Onduirs ras)78dnd dri ed

under oéé?iux aphydrQuge sadi lfgéc?ﬂl)rt 3Ja§ ma-rn%oﬁyd' 8¢ afLganic

yer was concentr at e?‘ gi v resi due,
e WdasS

Clarlt\)(/a%f FRAcERr T R® & *1%0-1P1% &7 oun
the efd @k the oiseerion at Bdomt] cmmead’aédreﬂaﬁﬁi rasts

The residue
a507°t1 Bred 1 ass

ng was

reducedalgreearout pifcirorddeHanelr $1 undter) r eéd uxdded) e TLC was

evpora%g%c '&?Tfﬂ came& hﬁtr &a%éﬂlmi}ﬁﬂmahédﬂ NendBSi a6 O]
' e sg wes e filter
he £ 1 .T

the £ Rgioigh with H e LTI
(1 litge). eal%@rq«rﬁgqﬁlﬁ g %G@ﬁ’n“asvé%t&&d‘fcﬁddﬁt%\?eﬁo
1itre 4n8s4 134k %naf cédle@ryy o°c. Aluminium chloride was
added at 0~5°C. The 4-nitrobenzoyl chloride prepared above,
dissolved in dichloroethane, was then added dropwise at 0-5°C.
Phenoxypropionic acid was added in portions to the reaction
composition at 0.5°C, and stirring was carried out overnight at

The TLC was checked and the reaction composition was

(8 litres)

25°C.
quenched in a mixture of hexane
(15 litres).
filtered off.‘The product was washed with hexane and dried.

and ice-water

The composition was stirred and the solids were
Yield: 400 g (70 % of theory)
Purity: 92.8 % by HPLC.

Step 3
The following materials were used in the indicated amounts:

ed to

daff dégééowgg%gé?aét was

15 Yi el d:
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Purity (HPLO):
al so be prepared by
nitrile accordingt8%he

98.32 % (Alternatively, the product can
saponi fication of the underlying
20 foll owi ng schenme: HCI OCH

O Step 2: 25 The following naterials were used in the

-dicate

4-Nitrob

Uardiggnts:
énzoi c acid

MOVHIUTH: MphigEcul ar a-
wa(@tg 167 1.796 1| Thiony
30562t %13 s

Step x ch bgc
chloro

o 119
gt hane 12 5

1 A-C13]

2. 6 A1

wei ght

49 -
Step 1

Na:5  nr oduct

280 § 166 1

7887 0.94

g J.

1 lce-

water 15

Ethancl 4- Nit r

Va
Belhzoi ¢ adg

id, thiony

| chlori

de and I

DV wer e

water Pl aced |

f Aax

d
tar 3-Trtr

§
290
TOC

e 4-neckeq

I glass f

ask ang

| heat ed

20-hba
T Ul Z 11U

reaction was monitored b

The progugt P9 FHERtUFES & @

e o +.
Ul o dt

gnder—ref

Fox—The

ear s

end—of

ol ution

t he

é%tselggango Calln%réoto eé).ftot he

at the

10°c. smchgedout heluwattiforhe Jvignyphl k¢ orb dddsths renoved

e%vca%q A essHNGs QrehlosnetRanantld itre) was
n evporation was carried out to yield

25°C. Bthgpe} gpeAeRYPIcRPOMRERE {h 1itie 67 Mo8Fe 8“%6& id. The
recducediOpiedswas raesisnbaig@dwdsnadied hinovrget hanedidgr e litre).
pH to Q‘ ClkilleoggPIO@% have;{dQed ivhs @3justds tbnd woghuesdiento a 20-

under . I
dropwis EF% 101
P aa ed, a

i, 538058, Hhoorg sagl

nitro

out. Tﬂi‘?éﬁﬁ?@ﬁ Jaags{/év,as dried and concentrated to’give a

residue.

Yield: 168 g

Purity: > 70 % by HPLC.

A similar batch was prepared with 230 g of the product from

step 2.

Yield: 108 g

Purity: 66.1 % by HPLC.

The above 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:

ed hC&BQSQ- «A ugiaiyum chloride

enzoyl chloride
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di ssol ved in dichl oroethane, was then added dropw se
at 0-5C. Phenoxypropionic acid was added in portions
to the reaction 15 @3nposition at 0.5C, and stirring
was carried out overnight at 25C. The TLC was checked
and the reaction conp03|t|on was quenched in a

mvfllrn nF hoavanpo (9 | 1+ ¢ N 15
A K l(‘)ﬁﬁ\t W\U LI L L l allu Ib EI'
litres). e _conposition stirred and theisolids

Step gupreduck | {&1% 8 p1%F. The proa*ﬁﬁ?t was| ‘washed wijt h hexane

Conc.anud dried{130Oml{3d.6: 400 @-6¥0 % of|3theory) |Purity:

Tater 92 89 by HRCCStep 3725 The o owi ng materfi al s were

used in f ho Lndiecat od it -
o T T AL U

—nd aBHit 55700 —ippnt—otecul ar

NaNO2 nb| Eq. ua dht 1St ep 2 prpduct 400 0 515 1 1 Na2s

a;C0400 g 78 5573 #|106t hanol W-#3%ater [T:9° The prloduct

Dimethyir@mret ep|[2 wasjtaken up | n ethanol| and coolgd to
(a0 510C. An aqueousjsolution pf the sodium sulfide was

__added —dropwi-seiat—10-15C—and—stirrrg—was—carri ed

out over ni ght at 5 25C Et hanol was renoved, and water
uixed (REORYALy &SN HEB adtié” UREF oY etifc 8 B E8Ere. Acetic
HC1 wéGl EboNas tadﬂed sbdiuﬁrzdefltboﬂaadgmsmvtehan ydet 0 6. The pH

of the a usted to ic acid,
(150 rgﬁdarédx?% &t og)f‘svvl()'lva #1 rlm%?cvér%setc %r ?%J :3}1?:%2% was
30 migke$i ed out. The or ganl c layer was dried and

concentrated to give a 10 residue. Yield: 168 g
In another glass flask, sodium carbonate was dissolved in water
(160 ml); dimethylamine was added and the mixture was cooled to
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 out. The organic layer was washed with water {200 ml x

2}, dried over anhydrous sodium sulfate and concentrated to

give a solid.

Crude yield: 109.5 g
Purity: 84.7 %

The crude product was purified by column chromatography (20 %

THF in ethyl acetate}).

Yield: 85 g (64.6 % of theory)



Purity: > 70 % by HPLC. 15 A simlar batch was
prepared with 230 g of the product from step 2.
Yield: 108 g Purity:>266.1 %by HPLC. 20 The above two
bat ches of the product were m xed and recrystallised
Pumx;rgyhegmgm@Lc Combi ned yield: 110 g (19.3 % of theory)
5 Purity: 95.6 % by HPLC. Step 4: The fO||OMAng
' naterlals were used in the indicated annﬂﬂt -
The PIREBEINPT IACTRATRBIOR B Pas & B P PPHRGE 158 *285 o. 3859 1
to 1260@8mc. HC1 130 ml 36.5 1.31 3.4 Water 2 1 hbh(ﬁ 30 9
69 0. 04347 1.12 Na2CCB 67 5 g 106 0.6367 1.65

E‘:Lgur?D'égFﬁth? E’Igﬁd\& cen rOdlil:&£1 e g%é.fngg ?O \c’)v?:t er

Sodlun1n|tr|te was dlssolved |n mater 5 (150 m) and
added at 0-5C, and stirring was carried out for 30

m nutes. In another glass flask, sodium carbonate was

di ssolved in water (160 nl); dinethylam ne was added
and the m xture was cooled to 10 OC. The sodi um

di azoni um sal twas added slowy at 0-5C to the solution
prepared above, and stirring was carried out for one
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‘hour. The TLC was checked and the reacti on was
conpl eted. The pH of the reaction conposition was
adjusted to 3 with aefic acid, and extraction with
ethyl acetate (1.2 litres) was 15 carried out. The
Emggggani c layer was washed with water (200 M x 2),
ried over anhydrous sodium sul fate and concentrated
to give a solid. Crude yield: 109.5 g 20 Purity:
84.7 d crude product was purified by col um
chr opedQgaphy (20 % JHE in ethyl acetate). 25 Yield:
t heory)) 52 - Eﬁgity: 93.3 % by HPLC
5 t as a nelting point of
| from124.5 to 125.8C. F'Figure 19 shows the | H NWR
spectrum of the. resulting conmpound. 53 - Exanple 1: O
.PP.N.4 NI / ON,~-O | Ho 5 (Step 5 of the above
(StepSt &) abdire s¢leimebwi ng materials were used in the
the £bIGlGRAt Rl AMRNNES: us&TRN he Mdhottibanddiks £0.  wei ght
Step 4 product 85 g 341.36 0.249 1 EDC HCl 52.5 g
191. 7 Q0. 274 1. 1

Amount Molecular Mol Eq.
weight

Step 4 product 85 g 341.36 0.249 1
EDC HC1 52.5 ¢ 191.7 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. HCl 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 vyield: 110 g
Purity: 91.3 % by HPLC
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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
fromstep 4 was dissdlved in DCM and cooled to 10
10C. HAO and HOST were added to the EDC, and stirring
The @R p&@ﬁ&ti @é:é &Lﬂlf{éar £130ndn Bjdtceﬁlmnl\@frbr){ag:og}a)bﬁf nat e \Nﬁ.S
angl,stirring was carried out overnight
(10 %qﬁgécet‘? \%ges checked and it was found that the
reacti on was conpl ete. Water (1 litre) was added and
vieldt I8@ ¢ df€r® efasheespar ated. The organic 15 | ayer was
purit@ loe0h @ugr wmodi um sul fate and concentrated to give a

Ldyg. d 05 ovvbid O nGvi W hbdin /@by HPLC
the pé&%bgqg hg%r ﬁod%h%ﬁo%ouct \i\llasmgurl fi edg%)urt her

104. 01 U OChrioReittoRiepty LI Da R ITHG M5 SPETEY n hexane)
at 41¥isekk1)89 g (86 % of theory) 5 Purity: 95.4 % by
HPLC. The product is a pi nk-col oured powder having a
I f pgak is
Flguréml et?o\v/’gcfﬁ)l 2 Ht]ﬁ& Sr?ﬁss spggts) erljlrQn5 ogtct heAcoq;Eé)d(?llij/rk(%()el 10
Examp’r'—"‘i éure 1 shows the ' H-NVR spectrum (400 MHz) of the
Figure @npowadhef ‘C-Barpéasrun (Ui of showemaokad 13C- NMR
of Ex&pestum (100 MHz) of the compound of Exanple 1. 15

Exanpl e 2:
Example 2:
o ™

(Step 6 of the above scheme)

The following materials were used in the indicated amounts:

Amount Molecular Mol Eqg.
weight
Step 5 product 89 g 412 0.2157 1
LiOH H0 9.5 g -41.96 0.2264 1.05
THF 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,



10

15

20

25

0O e--a0-"~AN-OH N N, NH O (Step 6 of the above
schene) 20 The following materials were used in the
i ndi cated amount s~ >Arount Ml ecul ar Mol Eq. wei ght
Step 5 product 89 g 412 0.2157 1 LiOH H0 9.5 g 41. 96
and sthlzi.%ééva;:rc%\'ériem'ﬁt&&Q P mMdces. THS T% wihebp(rjoduct of
t - t.er ] ¢opbgd to OC
Checm%f tetﬁle' d Ry ar 23%? \éé(b%?%ﬁqegef\xg%%g%d?d JZn ortions at 0C,
(4.5 @) vy adgdady 8¢9 FF’rﬁ’f@n%ﬁ%sg ?‘}“F%d’uﬁu(’rf ormg'ﬂ)l M'nutes. The
The TIEL@sweleckeshewk & was feundetlieati B ReRGtHSt Megun. A
pegun.§ tifel &It Dat €Jhp0§iftu>rgwbs frdithafpedwas aadedr. and stirring
CAr | it a1l BHeLRS of thBesubbGav@s checked
and ?h\éﬁ%ci vt?ars\/\ggeg?%n% vﬁﬁy tglat he reaction P‘fg S hegun. The
remaingdy YEF GntHEIPFRTY o‘% Was el ﬁ(fal ned for one hour, and
added.t Hee THCwamashectied leEter 20 waryures (faf | Bl 25t t he
had diShipehreat eTRFI@RBtdnetkd Yetvacuof ard bier réddehwas [ it hi um
dilutela%/v?[tgxéstqg _Q\Qet?tg)(zvﬁg%r%sq(jd@g-g;ﬂ-rh& I&ﬁsu\ads%;@hecked .
after m nut es_ an ! i sappear ed.
5=6. aTﬂlfa\’ivassc’?‘%téﬁ%vwg C’lbnal\?gcugé%ﬁggtv%gﬁ ?’Sgéllggze \/\Igspgo
x 2) wg |grEgAviuth eLIRYPY R¥etHiRe 021 FIFER ) HTE pH was
and contdnsitadn tto giye Gy resighear sol uti on was obt ai ned.
Washing with water (200 mMl  x 2) was carried out,
f% | owed by drying over sodiumsulfate and

rieldsc fentration to give a residue. 15 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+l).

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

Example 2.



10

15

20

25

The crude product was purified further by colum
chromat ography (DCM nethanol), 20 Yield; 46 g (53.5 %
of theory) Purity; 39579 % The product is a yellow
hygroscopic solid. A main peak is observed in the
Jmssyspectrumat 399.1 (Mrl). 25 Figure 3 shows the
"&TFF'NIVR spectrum (400 WHz) of the conpound of Exanple
2. 56 - Exanple 2 a): 0O NNNI ONONa105A
sol ution Bf sodi um carbonate (1.49 g, 0.0140 nol) in
W) was aggded to 7 g of the conpound
qanpl e 2} Et hyl ofgetate (50 M) was
~ &g ged er eteAang-s rNg S carried out. The
| resulting product was stHrr overni ght (about 12
hours) with tetrahydrofuran (100 nm) at room 10
tenperature (25C). The solid was filtered off and
A solwEshest wothm dimdhhaeonetthame O B0NyLliand WAtAY| acet ate
3.75 (200 ®J - adI&P §Q|ng WaS 8 | EfhpOMAI Ribghitned about 12
Emp{g yf%)c bl o2 quf%g%aggaqg Jtaﬁereﬁp%mtmmg of the

obt ai ned 3‘ |eg'57g
was Cé%e%‘tﬂt t'ﬁ‘?olrﬁ“lti;‘l?r PESAEPLYES 87548, TRE P bduct is a
(aboutieak| yromrsangetioltetrabydrofyrepal 10he "HowdEr . *oPF

tempeisalﬂtlpg '(§5°@9| Ynbas) fn Ves Yri90eda ednasS Rddrbd I+ity of 500
dlchl?rgm?/téxlaS}e r.[(agﬁnl)martxdenger aggertgté 2(‘,}8‘3 mlwa'l‘;lg écﬁlgart i cul ar

was dried overnight (about 12 hours) at 50°C in vacuo, and the

sodium salt of the compound of Example 2 was obtained.

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

The product is a weakly orange-coloured crystalline powder. It
surprisingly has a very good water solubility of 500 g/1 at
room temperature . (25°C), which in particular is wvery 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 - D:0) of the

compound obtained in Example 2a).

Figure 5 shows the *C-NMR spectrum (100 MHz - d¢~-DMSO) of the

compound obtained in Example 2a).
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hi gher than that of the conpound of Exanple 4a), even

though it has one nore nethyl ene group. Figure 4

shows the ' H NWR spetttum (400 MHz - D20) of the 25

conpound obtained in Exanple 2a). Figure 5 shows the

1L3C- NVR spectrum (100 MHz - d6-DVb0O) of the conpound
'x_amP‘o'BTai ned in Exanple 2a) 57 - Exanple 3 Starting from

Preparation 1 with eth ci nate tgxlloglrlovmng '
Startigg arar?ae%aétlabtlar'h@d é‘éﬂ‘SFy Foe ERHIE 1 in the
compouin@ rwas ofbt gined ayleldqewlNOWd@Famﬁhﬁuln’g‘ by diPT 9f Gf > 95 %
yellow b6 -haldng\a budit® ofb NsSNENu@M)L "' Ol Figure 6 shows

the result of the HPLC of the conmpound obtained 10 in

Exanpl e 3 Exanple 4 Starting from Exanple 3, the

fol | ow ng conpound vvas obtai ned 15 anal ogously to

’ \ON~N/NNC]<10YeIIow

HPLC) 99][% nelting poiont 130.7 to
H NMR spectrum (400 M

N
| - d6- DI\/SO) of theﬁaﬁf’pound obt a| ned in Exanple 4.

Figure 6 shows the result of the HPLC of the compound obtained

in Example 3.

Example 4

Starting from Example 3, the following compound was obtained

analogously to Ezample 2:

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

131.2°C.

Figure 7 shows the 'H-NMR spectrum (400 MHz - d5-pMSO) of the

compound obtained in Example 4.
Figure 8 shows the '*C-NMR spectrum (300 MHz - d®~-DMSO) of the

compound obtained in Example 4.
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Figure 8 shows the 13C- NWR spectrum (100 MHz -

d6- DMSO) of the 25 conpound obtained in Exanple 4. 58

- Exanpl e 4a) The sé8iumsalt of the conpound of

Exanpl e 4 was obtained anal ogously to Exanple 2a) by
Exampl£@Ht i ON Wi th sodium carbonate. 5 It is a

cream col oured powder having a nelting point of 253.2

to 253.9C. Figure 9 sho the '"H I\/R spect.rum (400 "MHz
The sedjygpalf Afhéhe 18P BB dE’f%‘f’%l ne %°n °EXanpl e 4a).
analodéugly ¢o EQampiie\ds) thye reeG MR t8 podi iy ﬁ?‘(bIWeNHZ -

d6- DMSO) of the conpound obtained in Exanple 4a).

It is O% rctrggtr-cg’l%h{'e%l ggwcfep SR 10Y QUASH :of g ByalpLe A3can be

tained 1n an anal ogous manner by reaction with
to 25%Pier bases, such as TRI'S
(tris(hydroxymethyl)-am nonet hane or

Figurd- @”&H&Qs 2eeh Vel Y BRicByN) -(4p0 apane- b,@- ditokde The TRI'S

compoun% o%cah rntb,g% Bl 48X hi bits markedly hi gher water 20

gl _roomt emperature th sodj um sal t

Flgure( Z‘Boﬂﬁf’fl e, 'E%ﬁ FREFOM ﬁéf {'8* a ?J;c'%st&? ?q about 60

compowdnyaeeed N Erprplre 48bdi um salt), which in addition
exhi bits a pronounced salting-out effect in 0.9 %

rurend¥ gall 25 %ﬁégﬁalngoéd Séfaal;gngge fy o Reepabitdaom 1 with

di neam corrpoundas bt ai ned
an anaoilr?g?xggﬁﬂglﬁy btyorﬁtéjf?p w1t%x g!he? s?s such V‘@'ﬁ é) Il ow

e
(tris (hokeheymdtavh) ngniaoprihpney 0Hf2- %50%-(‘%@)““6%’1}/ 59 O N~

propane-1, 3-diol).

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

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



HN N NNa-,a O HZN O Figure 11 shows the result

of the HPLC of the conpound obtained in Exanple 5. 5

Exanpl e 6 Starting PPom gl yci neami de, the foll ow ng

conmpound was obtained analogously to Exanple 1 in the

formof a light-brown powderyin 10 a purity of > 95 %

(HPLO): O \ HI'" NN -\yH 2 2 OFigure 12

t he F%L t he conpound obt ai ned
e OOONa NN/ Ily "™ o NH2

18 My,

6

(4- car banoyl - 2- (3-[ 4- ( 4- -3,3-dinethyl-1-triazenyl
]- benzoyl) - phenoxy]-pro onf?anino}-butanoic acid
sodiumsalt) was prepared as follows starting from

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

in Example S.

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):

Figure 12 shows the result of the HPLC of the compound obtained

15 in Example 6.

Example 7

0. ONa

0
\\N/NQN O/A\V/H\NjI;I\Té
l H o
NH,
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50 NN/ / OMH

(3-{4-{4-[(1 E)-3,3-dimethyl -1-triazenyl ] -benzoyl}-phen
oxy)- propionic acidY:710 In a one-litre three-necked

round-bottonmed flask having a thermal el enent pocket

(a-cadAfoB -8 (BL (44— [(fm{-§ 3{ Qe (i) -3 Brzenyl ] -

1-triazenyl I
wenzofl) Phsnihg TR ER A BERARE del SRV LRESR B T3 o
0. 0274 nol) and 15 di oxane (300 m) were added to an
was pieperedateroarh st#téed draron of DCC (40.66 g, 0.1970
nmol ) in dioxane (100 m) was added dropw se thereto
over a pegiod of 5 to 6 hours, whereby the
tenperatufje was nmai ntained at 20 to 25C. I n another

2- i ey Theer necked gound- bottoned fl ask having a
- | 20 et and a stirrer, L-glutam ne
N7 (2 g, 95600 a@dﬁ saturated sodium

Y car bonate solution (432 mM) were added to an
i ce-water bath. The d| oxane sol uti on prepared above

was added. there
-G HB e s Toneh AT e TR Cacti on wes
propiqrafiacédled by TLC (thin 25 Iayer chr omat ogr aphy)

(MDC: MEOH, 1:1). After 16 hours, TLC showed that the
In a &%ﬂ&&@%@m@ Mat-peaciedrcermsets) y. The pH of

cti r adiyst.e 8 using HCl1
thema(ﬁe%emﬁb‘ P Sttaﬁe rgglcr I on %{gt&rg(ﬁqgﬁg%centrat ed

dlmetmdhtrw@é@(}ééafnmseé sHi’Fé”‘é(t}p’?@E’mV\aatcé ) was
0.117nedBd a$ Gtéhen@RonmwsidludoBtahtl 7s¢i Pr2ig I‘\5“\’/1505 apdrried out
dioxarid (2RCn1) THE SUBPENRSI O ice-GdterRgh | ial s@metbnaswd t he pH

Boc “ﬁ{ éhe J Mof ate mghy%&@@mipwgs QBaesi ng HCl (1.5

on n1x ure was extr
dropwise thereto over a period of 5 to 6 hours, w‘é&gc§ @A

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
jce-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, TIC

showed that the starting compound had reacted completely. The
pH of the reaction mixture was adjusted to 6.8 using HCl

(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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ethyl acetate (200 m) and the phases were separat ed.
The organic layer was dried over sodiumsulfate (25
q). The organic 5 1&}ef was rinsed for 2 hours with
dry ammonia (a rubber-like residue was forned) and
was tiRer&URQS BRY gittor] HiRUEL cvdre acaniheckd of B8,08The residue
asingBY [LBSAY MLULE: rthmeo&asm&rgt%cﬂleﬂ 1, 100 ni)

ecan rocess was tre%peﬁstéed five times

ethyl (agepaie {3P Il raélgt%n?hasf%gere EPI0e Was a nmovabl e
organgplavEy wa3ddried foves rsaﬂuéns‘\}é%tet h?e”’ng)cai“ﬁ 8B . The
layerGladdansal E6k vamumaivitiaionedrmannaer rbbturkile78 to 800C)
res:Ld\fl Eva@@@nd%ﬁ}”ana Qh@@&é@ﬁatir&oﬂqﬂic) wad €canBed suspensi on

|.tered the filtra gled, 0 20C for 2
off. Tﬂ?ufesﬁd‘}fff’ et rf’sﬁourgh dhe tu%sf;é%%ﬁ%% Wagl filtered and

100 mi)hend ppgangsd efceTHel PEYPFSNAES APRESFY &4 KWt er (120
(aftefllthis Thetpditoftheltestitie sl atroveblpaselad e8¢ ed to 3.0

£11t ritSbRGabiGhed Latribl, o@D &he)ﬁrﬁ@ﬁkd}]ﬂﬁ wilst xhalﬁtah.yibd acetate

was carried o ar at ed
R T ATR Ly bl T R TR Sl e oS
hot sddpendilogadak CEillearen amgsthdr fidtrave erassendilednts Lﬂofcat e (20
for z%ur@nsift%rsphwﬂsorhhef Spslistéh Gad onates @2 Ghg) N
flltef I,?élllseet(og ; w&s (%LSS egdqe‘sja'te;“_('%(( ;lngp [ﬁlg Fﬁ‘@ﬁ’ added

was _carried out for 2 hours.
the Sqih‘él%gifeﬁ%J“éFF%% 3fgI"ts‘é‘f‘geB(’larﬁbl‘ 58 &8 for 16 hours in
extradt iV i athinmadatage didlen)) ms 5@Ciediegt- dk¢ ed product
phasemr@@@ﬂaa)ﬁ?é& and €hdlordehi@ 18ydrlfaAdaMeafuitiheory) 25

,water{l; AR mgund gé gopgoyag ned ar@ea hee.f gsanm@fsu@fae@akl y

col ot havi nq mﬁ ng, pm nt of
(20 9)1'821“ at %5’12‘812’“5?5 S°"FH’§ c§6‘?‘i§‘6ﬁ i f% NePsf at 25C s
(8 mlnlwostadd@D THH (120eml)3@aCrdrsd Warets. cd HérvHPai ned
was c@&ALOYOUTLY zbb{odreaeﬂhb (H’llsWnEfbn eof rEgposidemy bases,

drledsf%?:hlGagou-l;Bl 1% I\H‘Bt (e acuum tr%?ddrgg})cé{ Q‘B‘Lat 'ﬁ"fe
dried product was analysed.
Yield: 11.2 g (19.44 % of theory)

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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62 Figure 13 shows the 1H NVR spectrum of the
conpound obtained in Exanple 7. Figure 14 shows the
13C NMVR spectrum of %hé conpound obtained 5 in
Exanple 7. Exanple 8 Ol \ ONH NNN/ / ON-z " 0
Figurd A 3VEkouP 6P B8R apedtlch @ESLHS! @nbbdg dutemedOilNN', N / /
Examp ~ONa " o (conpound of Exanple 2a)): 15 A 5.0 litre
‘hr ée- necked round-bottoned flask with a thernal '
elenent and a stirrer was arranged on an ice-water
Figurgatihshofhahe EmPBupRRCOFTERR Pt €ozeyrnd 20822 0. 476 nol )
in Ex@ipdewater (2.0 litres) were added thereto. The
reaction mxture was 20 stirred until a clear solution
was obtai ned, and the pH of the solution was adjusted
ExanpleB3. 5 using 1.5-N HCl. Ethyl acetate (2.0 litres)
was then added. The reaction mxture was stirred for
30 minuteg in order to extract the free acid, and the
| ayer epar at ed. Washing water (1.0 litre) was
organig layer (i.e. the ethyl acetate

~ ,Nﬁil ani dgr\ﬁaﬁHﬂried over sodi um
®
T sdffate (100 g) and con ntceted at

{compound of Example 2a)):

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 thereto. 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 HCl. 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 sodium sulfate (100 g) and concentrated at
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- 63 50C in vacuo, followed by the addition of
di chl oronethane (1.0 I|itre) to the residue. The
reacti on mass was tr%@nsferred toa 2.0 litre

t hr ee- necked round-bottoned flask with a thernmal

50°C ﬁl eoERl B0budd %E'Jh(eeéddlﬂb% $€aLkhh SRmEBSSe W@So cooled to
t0505u3|n%an| n%thwastrnserdéla r%

Litrey to3the IR ARA- Bt Fopropy 1) car bod 09.5°g,"

2.0 1ptB7ihrepieykagarovaddhetonef dlpdnetitby FAEaddi ti on of

elemehlOBHd (a1dci@re). dhe Fadlc}idl nddstiasSéEoledry PIGHE & Was

passed,in f hour s, .andsthep. i he reaction mxture
using&s TThac edﬁ{cor ’ egryese—g(ce of }{yﬁe sggrtl ng conpound

amm°R’E?PES§/’ SRERSIEBES IVEm B: O AR BAL AT SR mi xture was
follog@nberthe atigitios @f HOpNeYs d.n0\Macnmd) aat 8 tee¥Per at ure of

pry annedne)va'éggasﬁdhw gofge%%&s bda Qndd Eﬁ@):eéﬁﬁdoﬂ/\llat er (1.0
Q ayers were
mxture was C{]V\Ké{ g \ésh%e res?ncg ({ 9’3 ?&%{:1 gon!pgﬁq y

was added to the
by TL%r(@H?nMEO*i ayEe! - ‘F’H% TERYAAT CHFEE Ve 15PGRE Hed over
to drgiddk WA eddub alrea AR rgjurand saneeadte.ak@dli N vacuo at

aceta Q'l d §9u%ﬁ%%@qjat&8(?9 d‘h)tr\é’?%@@'@%’eé 9 tthe residue (80
mxturevva ﬁs‘ﬁm 080C|n order to
T

resid tﬁ?%tlée PEEP “e501°GP176) U356n was gradual |y
(1.0 EgakRbdat @IgBICto Fhe orgrdd LP(?‘@’e’f/ba§hef Preadied2yrf and
was d)i\ﬂﬁhﬁderWlom sQEaopan@l of 30d rdopcenRatPheinpyagdact was

D Atnd0iaue(88 &y, 56 9 (29.6
at 50&? Of”ﬁo Srrmy épﬁgﬁléoéﬁ%ogﬁggwaos Sbia ned | n%the f or m of
and the pextupgas deatedntre 8005 OF U BU RGP ¢ AH?Fng a

solut[@l tdrr{égsdigtl% wis dbauad 1l Qoblds ©€.25%Ehernesol ubility in
producth was %tllhtere{?_ %\f/gg I‘ ag ur ew:%%s%ﬁ?’opgéclll t(§Oegl)':| gur e 15

spec Tum of e conmpound obtained in
The pEdanplves Bri@OIR FliheussisioW® FhéCT3C- NMR spect rum of
t he conpound obtained in Exanple S.

Yield: 56 g (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
solubility 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 3C-NMR spectrum of the compound obtained

in Example 8.

Example 9:



Exanple 9: - 64 - The conpound of the formula: O NN_N
& C O~AN'\/S¥%Na H was prepared as follows starting
fromthe conpound ©f°* Preparation 2: 0 0 el~aO VvACH
NiN,,N 10 Taurine (5.5 g, 0.044 nol) and 4N NaCH (1.76
g NCHin 11 m of water) were introduced into a 50
The comﬁoun&(jnpl Bgtfto%qg d. flask, and stirring was parr! ed out
er to obtain a clear solution. The solution was
concentrated by evaporation in vacuo at 50C 15 in
btain a white residue. The residue was

th nmethanol (2 x 100 m) at
% tauri neé%repared above, and
b into a further
connect ed to an overhead stirrer and having a thernal
el enent pocket. 2-Ethoxy-I|-ethoxycarbonyl-I, 2-
was pfhpAyslr a€fbIieks ealtEkpP@rod Gh8 kogroudd @66 nol ) was added
prepaldl€6£LO, and stirring was carried out at 25C (a clear
solution fornmed). The conpound of Preparation 2 (15
g, 0.044 nol) was added 25 thereto, and stirring was
carried ot for 48 hours at 25C. The progress of the

v ni tored,by thin-layer 65
chro : (TLO ( - MEOH 8:2). After 48 hours,

0 OH

Taurine (5.5 g, 0.044 mol) and 4N NaOH (1.76 g NaOH 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 obtain 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-l-ethoxycarbonyl-1,2-
dihydroquinoline (EEDQ, 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 out for 48 hours at 25°C. The

progress of the reaction was monitored by thin-layer
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showed that the starting conpound had reacted
conpletely. The reaction m xture was concentrated in
vacuo at 50C to givé®a~ reddish-yellow solid. 5 The
crude product was dissolved in nethanol (150 m), and
chromdF8h y L@Edy rdcylzont e . (WId2Ess Ko, nine mas sl owly

showe t f%J:‘:he sgar%lullg dovn\%mﬁi H%{ llrt,gg:tgé chgplm:&. teﬁle The

esul t'ing so tered washed with
react IMABEACLG0WIA FoncPhgapthdt drcyast fe CdF? éfa"er 8r 12 hours
reddidhiyérivacuum.tray drier (VID) at 50C and was then

anal ysed. The product was obtained in the formof an

solu y t room
The czfugﬁﬁ%}pg\?c pips, di dlss%lér d 1/nI mk):Ih‘Lr{otl ‘5158 IXY? eJlZ 5 g (60.46 %
methYbfteftlTéb?ﬁ)eth’gdP"éBEl? Hd%é "faﬁeSJ‘° 3f\ll?ﬁlé’le?pectrum of the
theretx0 BpauUAeoidasMad rinutebx Jip|res@ti) sfliggrere8 shows
filte%&eoé?%d%gg@%%wmmf(1d0hﬁl)cmobmildu?bt’&i negS i n
ampl e 9. -
driedtfﬁénﬁeg‘f?s\&é‘r%v@%‘f“?“l ed¥ou erus?ﬁlbd Ct-cl.-rfﬁallce nugag nice
then amdlered. st andard conditions for the keeping of animals
with controlled 5 illumnation and tenperature. The

The pJ?o%hg@lvés \Qﬁ{agngd \19 n:h\évaf.to% o@ngn of‘:%xgg @gdéiteﬁhreed | Br eaft
urs A n aneously I nto
solub:tlﬁéy rlga‘ﬁfa(tﬁ%ﬁib &F ogm tfemgﬁ,]rature % 5 g/?lLoi gé‘l

e mce aged 10 weeks. The
increase in the 10 volunme of the individual tunours
vieldVag.9rgasdor € usi tgory)cr ocal | i pers, and the size of the
tunmour was cal cul ated according to the fornula a*b2/2

Flguré 1 srh%wsa t e I!I —NI Rls%cragcer% of the compound obtained in

Example 9.
Figure 18 shows the C-NMR spectrum of the compound obtained

in Example 9.
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di ameter of the tunour and b is the vertical axis).
When the tunour volune had increased to 80 - 120 nmB,
the animals were 15 %l Focated at randominto test
groups of in each case 6 animals. The test conpounds

puarMAdoRodfagr. et rvref T8edi: um salts) were dissolved in a
saline solution, and 5 % Kl ucel

- (h droxypropylcellulose ded in _qrder to
R e A RE S g G e L e
standgalr pérdttioThdor GirpowRpin v’ enigghi Hi 'St Epdobye
illumif3ki@pekd tapesdtuird)] €6d 20inal f werp ghvinavatdo sed
food SPLLESRENdIing to 350 ng/ kg of the conparison compound
according to Exanple 30 of DE 1793115A). This dose
| evel was chosen corresponding to a dose of the
Breast GHPRVE SURKT 4Pdotiers iP3entcd PURRIERCPREY £BE 25

the ré&aneknbbONSE tthe Mibd a¥ed eductkonThenitdyeageuthe vol une
volumg%\feéh‘%pﬂﬁilhduﬁ VohdeRE RE mkQsurked kgikpody wei ght was
mxcro%agJ%:\L/pee s, ‘ang Apll rral S O%thIt 'Lr_u%gl?]! %gg cQﬂJuXaJelae car rl er

as Ccon ro npoun S were treated
aCCOI%Bé‘@o‘iOdF*F?gf?%‘“ﬁé*‘%éﬁéﬁ’éerﬁf ﬁﬁﬁé‘é 1agget y
diametgdndnitBé ltamqugnar@vlensatlpevqrecbaéfa%ﬂ/\:eék@ tehe tunour 30
tumouY QbUBR @ad: dheaRady wei-ghio mef enchaclead warkce weekly,

alloc%at%g gth?andoxg flg‘EA VEqd 8%5 ovfolryggél WL Cq cakeMkated as

tunour © size to body weight. The test was
ended when the tunmour volume of the control group had
The tesgacdredurds siipethghfarh gfeaediredatife &Fe HAFMPS to be
in a $ACRd fsbhRbor, Narr ey ki @es ativsifoyyddagy cetudiagd)ons

was a££l aL| I Q)gie;*q;oagiéggivepgﬂt @Ig ItQJ{ c&@oﬁrl?i@ hasis of the

alvetunDur vol unes %nlmals 5 treated with

same Ta}féletresThecﬁ‘i?‘B8‘ﬂﬁﬁswe5%r?ﬁ%?néatere?h the tunour vol unes
intragfritdneakdniqcdian i eguiadleamp9sedi tHrewe Edei%r, the T/ C
350 mdy/Ady USES £ M2 E@inp@ 2 soh | @heshna ndcy@ttno se dxamle a9 i ndex of

of DEalﬁtséusRFmPM é'&.fe' Yk wab Thesel SorrBsRnaill & wepresents

dose %?ﬁ%%g’hp%%ﬁé’ns‘f?ﬁ??u Igrr% ur fédzu%dng tfxé eal ¢ ed and untreat ed

conditions to a 50 % reduction in the tumour volume
development. A volume of 10 ml/kg body weight was injected.

Animals that received only the carrier served as control. 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 of tumour
size to body weight. The test was ended when the tumour volume

of the control group had reached a size which required the
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10 the ratio, the better the activity. 100 % woul d be

no activity: tunour is the sane size). As is shown in

Table 1, the substafiées of Exanples 2 and 4 have

i mproved anti-tunmour activity under the test
anima1GORWlibb i 2BSi.cifbdl bn RREdceEh shitmty themegsiaotbneas obser ved

relatl\Ma | gm%\ay\?ggécgjon treatment with both derivatives. In
dition e conpositions were well tolerated. In

conparison with the control grou there were no
on the hatianfesheofeldach tiput Il EisBsttaHiceetiPett ed  ani mal s
treatd@Veitht 12 te38tcoppduinesl .coRfhred G8th Fabltenchr Conparati ve

volume@sggfétﬁétJ @%rc?sctzkéﬂa:gy oﬂ[‘ﬂ _vlgirﬂf ead bhyrléﬂ R pBr

rot.r m. ce. Te T/C Mortal it
vatues, fpit, SRR 34 SRR SE 1600 CAURPSE gl T C T2 oL
tumourrxla@ewyrth%l%czmsleﬂ hOF TOPRESSNFENDR R VEH | H o

the tumsanpie 4f 1Pefe@/aHd DtkiGted ahingls. The¢ s@YIEN~"CH N O
the ratio, the better the activity. 100 % would be no activity:

tumour is the same size).

As is shown in Table 1, the substances of Examples 2 and 4 have
improved anti-tumour activity under the test conditions. A
marked tumour remission was observed within 4 weeks of
treatment with both derivatives. In addition, the éompositions
were well tolerated. In comparison with the control group,
there were no instances of death in the substance-treated

animals over the test period.
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5 Figure 20 shows a conparison of the anti-tunour

activity of the

sodiumsalt (Exanple 4a) and the TRI S

salt of the conpound®f Exanple 4 in the MAXF 401

xenogr aft nodel

in the nude nobuse.

Subcut aneous
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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.

Subcutaneocus implantation of the tumour and the determination

of the tumour volume 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
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(sodium salts) were obtained. 5 SELECTIVITY OF THE

ANTI - TOMOUR ACTIVITY: Figure 21 shows the selectivity

of the anti-tumour” &tivity of the substance of

Exanpl e 2a (sodiumsalt) on different tunours. 10 The
time 8flths lHPDYEMAAE tdcyidnyoOtnd Rests vhistaneeasothExanpl e 2a
value( SW%Q# U;'Jb %1 t lf \é@é sL&%negl{: r])fatt?éeaﬂgslﬁlfdt og unour panel

xenog atslo L} n_tunours, derived from
Examphg cﬁsY%FFead’“tﬁlé‘F‘?rﬁ% TG b ket e st 65 Stder and

after" heaeksa riderrerk’ afé%Fne@rl§1%éP@°$5’f| ﬁ%?l BHEEPT n nude

the sHitEcomphtel fepinbabORCRIGed Wetidet Bradksatd on  of

treattnéH‘ED Ule, Vel H@e&h\é@ en&, akkd %Qneo Yiosasncdaser i bed

bf 18 8 - d. Th
adming %@?‘Ldg”gsg%ﬁ(?‘ém lIJ‘Bs‘rgmg TS Qn e meom |ér11¥j%cra§ft :Jzﬁ t wi cg

360, GReRnd 5Pt metke qﬁeﬂtei Spice Sab"s'egwpﬁe&%éeﬁﬂa?’ﬁf‘of t he
was oBgGetwE@l §llasheatosagueeds Teeleutdspits six@ Tiae t unour

the t%@@Qﬂ!s%Jf%eN%EdzenIsth desasvisediiabergduratison of the
probabl e£ ARY ¢ ngjlf?eren J]f—ltgxﬁatulroé%tg% stcﬁé Vg%@;_,ﬁ»(nt I -tunour
I'sed 1n Ta

rons g low. 25 - 71 -
salt %Té’oF‘éa ?’?st%arlréglrsaﬁtr*fli’@% Eﬂ)géfﬁﬁé?f&ep‘ﬁfr ation Max.
concegfraeigins dingiekerrofmdbod Efaple dedittaent [d] BXF 1218

adminBagEeh A50reDdiGsddent HalbE.ti ON < 50% n.s. CXF 280
Col on 450-540 28 Rem ssion ***
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HNXF 536 Head & 450-540 28 inhibition neck < 50% **
LXFL 529 Lung 450-540 10* Inhibition < 50% MAXF 401
Breast 300-540 28 RéRission *** NMEXF 462 Mel anoma
100- 540 28 Rem ssion ww MEXF 276 Mel anoma 450- 540
surTHERL ActTRBRObAda0N > 50% ***  pAXF 1657 Pancreas 450-540
= Z2I"™ N0 anti-tunmour action n.s. PRXF Prostate 450-540
- 28 Inhibition 22RV1 < 50% ** PRXF Prostate 385-590
Furth@@ PhafRraslediGal 2pBTALY 925005 £he O} “TFSB "Gt er us 450- 540
{sodiwi $altahiverd iobrriredb0% ** {* The control group was ended
as soon as the tunour volune in 5 individual aninmals
snmc'*ﬁrgﬁeg? e hRPE e Dre@y, statistical significance:
——not_srgmifrcantly diiferent fromthe control,

*: p<0.05; ** p<0.01; ***: p>0.005 ] The graph of
Figur&i2gushevs the lselestiHEY dEsEeduiéndBeRsy 281 Vi Heant i - 10
the stbsiibe GChimprans (sbaudidaier enteirgsponsencefsdi f f er ent

tumours. 0 % anti-tunour action corresponds to the

growt h of control % e
The a’&:"&nﬁf"@’f’e PEN 56 Pb 1 tz “%%r?ﬁcer &* %ng JLQOZ oé%glm The
salt) ams| testRtD i aai‘ﬂnpmf‘éftu{“?}’é paost- §8kf§‘11%\r?8% decr eased in
xenogid¥es SEREC @uldnXE b6ReatrOXprogate, MOGFEr401 > UXF 1138

ti7c76c>1ad§’£x§nd22ﬁ¥é and RR¥E" Dhhckd5 ward XFL 529 -

2 BXF P . X h
smplat Oy Rge et JUBSPRHBEIR o whe cEREARRAGLS Show

of tumour volumes were carried out as described hereinbefore.

lung, .

Groups of 5 to 8 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 aqueous solution.

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

therapy and a classification of observed anti~-tumour actions

are summarised in Table 2 below.
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(* The control group was ended as soon as the tumour volume in

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

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

8; statistical

significantly ' different from the

tumour action and the different response of different tumours.

%

0

anti-tumour action corresponds to the growth of control
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"the sodiumsalt as an aqueous solution, over a period
of 5 4 weeks. Groups of in each case 8 aninmals were
used. After adminisfration in doses of 450, 500 or
540 ng/ kg of Exanple 2a, a pronounced anti-tunour
tumoufE tah@ nlOWaS SO I8¢ VRRpidie abdmi Edidn QS @Gmouts eghdeiv t h

thera?%mpne anti- p oxl?xl tasl::&%noctf El%mgégt g&b%%rp:eatﬁ.gréal%@d

tron of rem ssions tO ob 4%£at SLB t he tunour

in thesqapenceoMiifg Ao 68 e“Hr 68D.” % BDo0 doses
MEXF QS e RBXF r@bﬁ‘l at BEFLY 1480, LBB0528nd Hﬂ@@3ﬁg7 BGF of the
1218 aGhkyassubstareailtd hdos bst aheeceswasbyiehée thes erated i n
a proﬁ&ﬁc&p%le el afég?s§i§1@-qnaﬁ‘§!naya§n@gbec1§§§ gediat@@duwi th a

ni ficant ht 10oss i.n L, Table 3
acu"’Be‘go%rgh%‘&% CERPEr PESH B Lfcﬁmg ant T~ urr%%r action of

canceaanﬁmO%%FaW@el ect ed corrpounds, which are referred
to hereinbel ow as the conpound of Exanple 6 and the

Figur& O Qi Q‘fe d@&aﬁggeﬁd‘;ﬁcw ¢ GRANAkL SQRouM bdtibhe
of thior@ﬁga%g:e oof anmnpe e‘ZaZ?I }:Q:egst wncﬁleg nRIA%@ %gr aft nodel .

e anti- ur actrvity of t conpounds was
xenoggpdt ey dich) t he  MEXF 462 xenograft turmour nodel in
t he nude nouse. Subcutaneous inplantation of the

The aﬁﬂi%a@@gtﬁvtﬂﬁy @Qt@lé NdubBatan08 o3f EdatiplRUra (YEliuArES wer e

salt) Cwaa‘trs rsltgﬁl @% + b§gn£§£ﬁl @\pr@txp gdel@:@%ﬁ@ of 25
case ani nal s were used. The test ﬁubstances

nude EE‘EGr AP RG GBIt PP PR B S é‘”‘?gr wWele
determigat ivh SeR rtetbyy voymen jwert iognriedi ee ﬂéeﬂ@lsﬂ]r%bﬁd equi nol ar
hereiflR88%. | Mhet hRst OsGbRbnan adpicattnsakdd Oby oOver a

inj ect[,:l %[1 I Qﬂcg f we%kig QKS he3 Qxelﬁ:q_Uhég) |d§£esalf_,_@ U{Hes f(Q:fm Bh €

oun we
the ﬁﬁé’é’ﬁ‘i yath The™¥ %"d‘ﬁ §°{5"‘@°%I\/T§6msz%$%sgnl po%/\émrcfhe
4 weekmpnThofegingeshayd. the Adse~FeRengenyg PEYSPTHODVEP ti me of
time éfehaBhti~tdkdOL lacBihi €M thexpsess@dance as the T/C
value. A dose of 300 mg/kg was determined as the threshold
dose, 450 mg/kg as the ED50 and 500 mg/kg as the ED90 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 action 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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in %of the tunour volunme at the beginning of the
test, over the period of therapy is shown in Table 3.
5 Table 3: Time Cont’dof Conpound of Conpound of
Compound of Ex. 2a Ex. 7 Ex. 8 (300 ng/kg) (350

deterfaKh (6289ndd k@umed GhrdRADRCQR daars Sidsband SD Mean

'SD. 0 100 0 10 1
receigtofty e 403U o eqg St oo B 1Y Dy

injectipg fgTe JWGRIN 1psther JeRfionerl 98 305249 YF 184 63 18
the R@iun] Bay 48 d)7aa8Gous? FoBRidn,3 e8 35PerEg9 °D5 40 87 2
4 weeRs. 1 G2oA7 of 26 3Qctl 3clde 38 OarBmaVsl we34 uskhe mmatrol group

admind §av§1lrclgeiqt ﬁcfr?%g?ofsg%u%of&;sﬁi ﬂl;ﬁ@ of ERARBNS 2a0W NQ t 010
treat meAt groups, on
a Pr°f‘?“é‘éi‘f‘?rgﬂfl’m°hlreﬁgﬁi‘?fblw§s °é’8§1év§ 4 B ?im‘i Ear%’m’g%éjgl on was

used, oy 8 v eRipleliet hinhie téefhmefin Gusrr B@é?fﬁ'lhe 24, *Bdnpl et e
induct il 6Si@MidkAsns @bSenysttanipnt peatheentropk t fn tthe conpound

high &se ap! §D270’ B30 Qa HONRYLS drs Eﬂ\!ﬂaﬁg.adgal\lﬂo of tunour
330, B0 ‘F ngse“’&d eiob ! SRLEZAL. Wit h &;Q&negnpound of

“he'sdbstances were tound fo be well
was ‘ffﬂllertai-%rdt?% t’het?fos%psFarF@ég%s%%Fd £9%i"Ghi FPtant
associleghiith ACsi@aSH cwes wvolyberived innthel #nikis-ani mal s

receiving therapy. In summary, the conpounds according

Table 30b£{] & Ihrc].w\v{rse nt {:cﬁngarl f:n tolg thezgutghaﬁnwgwloﬁ%f a
°ons reo are found be otentt - 75
further two selected compounds, which are referred

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 xenograft 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 equimolar doses in
the form of an aqueous solution, over a period of 4 weeks.
Equimolar amounts of the compound of Example 8 were

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

over the mentioned period.
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anti-tunmour nedi canents having i nproved therapeutic

breadth and fewer side-effects. Exanple 2

(nephrol ogical tolerébility): 5 Tunour-carrying nice

were treated as descri bed above with the conparison
The p%m&&d o0ér ExadRE exhdOarfdf —~timodr’ 23dibbA e@prasiséd t he

s GFTUn(ALINKE. BREAILNGL OodoliubBUaNLhON O], BYANDI € 22,
qui no 0se ﬁxe correspondlng to 450 ng of

the p%rtlB‘El?flt@e’éa{?pr’ossF?‘innmpqé Fpinjection. A control group
was treated only wth the carrier according to a
Table 1301 ce weekly treatnent schene. Wen the 28-day

treatment period had ended, a post-nortemwas carried
ut_on-the mce 'nfhﬂ ani-palbs—tEeated—y t he stock

L A

Time HENESHposi [ TR & Jsempsad I;ﬁan es‘f’gsmef i ng, |ocal
di scol our aj¥on32 of tHE*ki'dneys weF& Bbserved,| whil e
 he ki dney (300fma/ @ gt h2F0 tg/xgl neie8sSgra'p, whj ch

@ [RGETYSst 'b’feaﬁull“sgd”b‘ﬁein{o erxa éaex Zasand t he

ontrol orbun r MI ne M 0 3 Gal fl ndl ngS

0),

+h n | PV
0 THe k %lnevsfdgf 1II thgognl 11 ?As J_Ei? e tymt grioups 20
3 |wBe [EPovEHeby |dp%r 278N, f1%ed|R% form@fin jaccording

n26S|andafshoneihods, | 1eabedped |m3§far af f{ L and

11 Fatessat Ty H st gy e fisd ol ogbTal results

the tissue sllices lof the esi_groups _are

14 sunmmat i sed| 149 Tabt2 4:°25 'T'a N é 413’ ”FrE“é.ii on Acute

18 Bingl - cel | 8Focal12 ud@far hEcrost®’ nec{63i s | Control

31 76 0f/6 J oundrof |BX. 30[4/9 Bi&w of 94793115A
nnmpaHad—a [ V) o PN aVia Wil a ¥ W el v ¥al

25 LIE SAVA >R R A" M v/ 40I_I\ g? U7 ‘2 Ur-J iy _ 172 247

28 30 73 0.3 0.8 271 434

The control group was ended after day 11 for ethical reasons
owing to the high tumour volume. 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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Mar ked focal tubular necrosis of the kidneys was

observed in the animals treated with the conparison

conmpound. No necrot?i®c- changes were found in the

ki dneys of the animals treated with the conmpound
anti-t @b rmgaﬂ:gméan tl‘ﬁeldgn Y@igﬁﬁnthe¥m&tﬂmm&tl‘5 aaat hat 5
fower g ry stratl on of the conparison conpound is

HEETEH R 8 with a “change in renal histology, which

limts its use as an anti- tunour agent for long-term
Exampla@nimepstolediicah tahdaeidnfyirns the excell ent

tolerability profile of the conpounds according to

Tumours carwp%%?%% %ﬁg lQ:eZLYed EéTchrl%l Me Jiti QPO un d SR_Z of

N- ?. X
Comparﬁ_pg cgmpde%f %mﬁ&e OS%(:-].?E q N:erlgyn Rfr'g'ﬁghﬁz ar e
derivatigent¢apadingr telj fifeerioyantaend odr ExdRleath GAsé® 10
equino B! e€dsed fekOM thEegs@tmoconsi 954 nggofof -stopki onal |y

compos:ﬁ:q.gx% tpletf u:n.tpegn Rbk¥h, x chRterr@;@Lipy w§éJ Q§$ét§&|tcﬁdy al kenyl ,
su stltuted a %ubstltuted

onal | [ 9 nal |
with t}éﬂ R?/‘Tré?ﬁlla‘\{“ri?gl?ﬁp 2Re gX T pial 9 %65“ and R10 are
identical or different and are |n each case sel ected
When thd @E+dayetgaonspt CEnsddshadigended, a post-mortem was

carried out on the mice. In the animals treated with the stock
composition, macroscopic changes {swelling, local
discolouration) of the kidneys were observed, 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 " 0/6 076

Compound of Ex. 30 4/9 3/9

of DE 1793115A

Compound of Ex. 2a 0/9 0/9
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of : - hydrogen, 20 - halogen, - cyano, - nitro, -

carboxyl, - am nocarbonyl, 25 - sulfonic acid radical
(-S03H), - aninosul’fonyl, - optionally substituted
al kyl, - optionally subst ituted al koxy, 78 -

Marke®RbéANalphYarS shisbsisube dnalketeyk , was apbeomal iny
the arﬁ%gfst lt{*ég;:gcg w@t[l'y Lhe c&%k%ﬁl c!c%p%QSthtr{&:ﬁQly kylaryl; 5

ti.ona substjtuted.al e I opti onal Iy
chansei el PR IREHSETSN P 1515 T UPHS st ) Rea 1o
the cappingnedcbydiag et F’teu%’éfﬁn*‘aﬂ"Rlehb? em‘l’i‘?ﬁﬁf’iy‘ihator 10 R13
adminisSrdtjidi @FctheatriipdtliZon sogptndialdsyosabest vithit®d al kyl or
chang@y.grx%é/l m&h&z Ahgh Rigcaraseachaabkyhti-wher ei n at

tumou%ug%ri_t or}el Ong—ée@z% ag.nk)ég a%lr ug§d Igglﬁfﬁ%s lt:ﬁér’ls’t one

uen er wmth the
excel}gpt r@é@?@bﬁ%mﬂrﬁf%ﬁlﬁht?%égf“p" aFEFBRASE, forma
the irg@btioat ed or unsaturated, optionally substituted 5-
to 8-nenbered ring which can optionally contain
further heteroatons; and X1 is sel ected fromthe group
consisting of; 20 - a single bond,
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- carbonyl, - sulfur, - oxygen, - sulfoxy, 25 -
sul fonyl, - azo and an optionally substituted,
saturated or unsaturated aliphatic radical. having
froml to 6 carbon atons, 30 or pharmaceutically

patenReEepPpEAabl e salts thereof. 2. Conpounds according to

claiml1l, wherein R12 is hydrogen and R13 is
substituted alkyl, or 79 R13 is hydrogen and R12 is
OEpEPE of 9-BHRyf1)* 3. Conpounds according to claim 2
wherein 5 substituted alkyl is an al kyl group which
contains at I|gas 7 0Ngs gr oup of the fornmula -X2 Ru
wherepn X2 is el ect from the gRoup consisting of:
10 - S@gﬁonyﬂ, | f px N=NuNfonyl, and R14 is
sel ecy/ed Rrom si stingRof: - hydroxy, 15
R% Eonally ino and - optionally

subst Lisut ed koxyRs4. Conpounds according to any one
of cldaims 1, 2 or 3, wherein 20 (1)

wherein

R! and R® are identical or different and are in each case
selected from the group consisting of:

- optionally substituted alkyl,

- optionally substituted alkenyl,

- optionally substituted aryl,

- optionally substituted alkylaryl:

R}, RY, RS, 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 (—-S0zH),

- aminosulfonyl,

- optionally substituted alkyl,

- optionally substituted alkoxy,
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R12 is hydrogen and R13 is a radical A of a conpound
of the fornmula HZN-A, or R13 is hydrogen and R12 is a
radi cal A of a cormpd@nd of the formula H2ZN-A, wherein
25 Ais aradical that is derived by cleavage of the

am NGyt s Ha9UP shs i) ef 1:@R@ng1L pat ural or synthetic amno
acid L& nat uﬁ@t'@u‘ﬁ;egwt etic amno acid derivative or
a pofRramhy’ SESa8FT 56 Vani no acid derivative. 30 5.
Conpenthelsl b ewrsdi myed ¢1bHervr nore of clainms 1 to 4,

of formula (2): 80 RO R7T 3 OR ~~-RON=NNI R72_

r RLO BA; 6 Yy RelRE8idufdd - aitenl@PPObNdSpraseargi ng to

any one of clajnms. 1 to 5 wherein 5 R and R2 are in
%ugghlté’%%deah‘ieﬁ‘if‘%l@m, R4, R5, R6, RL, Re, R9 and RLO
are in each case hydrogen, R31 is alkanediyl, Rl12 is
¥1% ds ogenog@ndarR1 8% i 55 arrizddldal suksbiftusec eiipduprl of t he
ﬁlglggg@lla J2N- A or 10 R13 is hydrogen and R12 is a _
%\aqlscf?ldroA e%f arﬁi QQ”PsOlAB\gs.OQIz 1E/h.ﬁubsr:ﬁrugw %l}EBNé!_A’ wherein
i'S I each case a radical "that is derived by
BAEXYAge of the amino group (-NH2) froma natural or
&Y renkeRT caxmriench @adkd,, #heratmuratl lerstsynt MRSt ite ani no 15
AGk @elds Viadlsl ME 18dst BonRobupatiitaentacé:d or pol yani no acid
Igeraklxafpj,VQOge@HQ with the nitrogen atom to which they
are bonded, form a saturated or unsaturated, optionally
substituted 5~ to 8-membered ring which can optionally

contain further heterocatoms; and

¥! 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 to claim 1, wherein
R} is hydrogen and R'® is substituted alkyl, or
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X1 is carbonyl (-CO). 7. conpounds according to one

or nore of claims 1 to 6, 20 selected fromthe group
consisting of: 0 EX®(C\ HN\N'NOLIN OH 0 (Exanpl e 4)
-81- 00 NNN// ONyOH O (Exanmple 2) 0\ I \

@3N NnMrbgdd-arly k¥ Qiesudstikufea(Bt@mple 1) O N1 H N
N, N/ OON 0 O 5 H2N (Exanple 5) 0 t4-%Nv NH 2
0 (Exanple 6 '

O .
Compounds accorging to claim 2, wherein

substituted alkyl is an alkyl group which contains at

least one group of the formula

2 14
X=R , wherein

X? is selected from the group consisting of:
- carbonyl,

- sulfoxy and

- sulfonyl, and

R is selected from the group consisting of:
- hydroxy,

- optionally substituted amino and

- 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 (~NHz) 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):



O \"~\ 20 NNNH// O)7 NO\ (Exanple 3) 10
82 - 0OHO NNf / O,-r NOH OO HOO~\ 10H
.NON/ OOH 0 OCH80"HO O OH 50 \ f\ HONNN
I | ONKOH O OH or pharmaceutically acceptable salts
t her eof . RR R R R?

0 R’

M—rio Xt N=N—N

2

R+—N R" 8 R® R R

R13 2).

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

R! and R? are in each case alkyl,

R}, RY R% R, R’, R®, R® and R! are in each case hydrogen,
R* is alkanediyl,

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 in each case a radical that is derived by
cleavage of the amino group ({(-NHz) from a natural or
synthetic amino acid, a natural or synthetic amino
acid derivative or a polyamino acid or polyamino acid
derivative, and

X! is carbonyl (-CO-).

Compounds according to one or more of claims 1 to 6,

selected from the group consisting of:

O
0O
VORAPEYS:!
N, oINS
N~ N (@) OH
| Y

{Example 4)



10 8. Process for the preparation of conmpounds of
formula (1) according to one or nore of clains 1 to

7, which conprises™ §hé step: 83 - reaction of a
conmpound of formula (3): RO R7T R ORI1 5 R3E NN~ ,0
X* Rz HORO0g3 R R4 R a5 or asalt thereof, with a
compound of fgrmula (4) R12 NH R73/ wherein R to
R13 and

3 i defi ned §n one or nore of 10 clains
N Conmpaunds of_f )H according to one
orNnor€ of claing 1%0 7 i ude as a nmedicanent. 15

L tond.
10! Use of the conpounds of forula gldwpaseprding to

one or nore of clainse 1 to 7 in the preparation of a
medi canment fgr the treatnment of cancer diseases.

0O
~, ~Ns O O /\)j\ OMe
N WY

| o

(Example 1)
O N*-\\
2N
IOk
SN N
N~ N O
o Y
0]
) HN (Example 5)
O
(o]
N NS
NT SN o/\n/ NH,
I 0 {Example 6)

o .
O
N b
Ny oS
N~ N (@) (e}
| T

{Example 3)
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- 82 -

(o]
> B 6]
Ny o TS
N~ N O OH
| T
(9]
HO

0
0
DR\ RN
N~ N () OH
| T
O
OH

H

0

. H o
o T Uty
YN

I & o’ o

0
Q
DOROWY
A A
N° N (8] OH
| T
(o]

H

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:



- 83 -

reaction of a compound of formula (3):

o) R
>LR“/0 o N—N—N\Rz
HO 10 6 4
R R® R R
(3),
5 or a salt thereof, with a compound of formula (4)
Rm

N—H

/

R13

wherein R! to R!? and X! are as defined in one or more of

10 claims 1 to 7.

9. Compounds of formula (1) according to one or more of

claims 1 to 7 for use as a medicament.

15 10. 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.



