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to their tautomers, their stereoisomers, their mixtures
and their salts, to their preparation and to the use of
indole derivatives of the formula I as antitumor

agents.

It is an object of the present invention to provide

novel active compounds for the treatment of tumors in

mammals.

The German Offenlegungsschrift [German published
specification] No. DE 2 501 468 describes 1l-alkyl-2-
pyridylcarbonyl-substituted indole compounds, their

preparation and their use as fibrinolytics or
thrombolytics. An antitumor action is neither described

nor suggested.

In the Belgian patent No. BE 637355, 2-benzoyl-
substituted indole compounds as intermediates in a
Grignard reaction are converted into the corresponding
l-aminocalkyl-1-hydroxy derivatives (phenylindolyl-
alkanolamines). A Dbiological action of the inter-
mediates is neither described nor suggested to a person

of ordinary skill in the art.
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2-acylindoles as internmediates in the preparation of

phenyl i ndol yl al kanol am ne sedati ves according to the abovenentioned
Bel gi an patent No. 637 355. Wthout further details being given, the use
of the 10 2-acylindol es for preparing-dyes, alkaloids, plant hornones and
proteins is nerely nentioned. A use of the 2-acylindoles as nedicanents is
nei t her di scﬂmedeaﬁrhansugge@hedguigslsahtrhetpubdd catpon it b3t7he dagt | e
"Nucleophill _ﬁgtltutlon F% ogen._on tge Fi ve- nbg*g g of

| ndol es" by S\Joﬁl%r??le?-’?oﬁ? sBTFReELFEr 6ehENELY ] 6VK,
7200. 6- 11, ﬁhgemopEbNﬂi tamel Brepapadtiogi ioflole, the class of the

hydr oxy- 2-1i oxy gt ) 2Qyphen t ha IS QesGri page
50, the regg?%t <§%Q% benzonﬁindoﬁ% S ﬁkggrlb%' on pg%g 3%%1

pr epar at Eon Jdﬁ@%‘iﬁ:ﬂbkﬁ opy@a?rfl?(ﬂwllqendéﬁe nadeles i b&g whepaye Zhe A
medi ci nal use iy mﬁzmcga)ou@dslﬁe@%@@@gtess inei ther ﬁi&%%@@or’ﬂorof

suggested. 2 The pu Ilcatlon David St, C Black et al
Chem Cbmmﬁ%eﬁ § %ﬁ%@&%“%%@ %@Spﬁﬂ%ﬁﬂ¥&15p the

2- (p-chl or Orﬂlﬁm,dnw{ttmm/éd)-%l@alahw pakdrtdi MRt .hoeEmMdgss . anWllt}h%uEttse as an
i nternedi ate 30 th t hesis.of indol e-containing nacrocyc . US

pat ent No. f%‘%dl E%tﬁé{lr Eb Sffded SEVEP! Gnt efon 2 y%§‘§972
descri bé§ Saﬂﬁnmmkmdﬁkﬂsth@ﬁ Qr@paznyglndyée coapianhdsdst heplant

preparati Onj?}g“ér@ s grz %L'St nggﬂ’lﬁéﬂtyg 3te t 0. .3 838 167 by

Charl es D grante escribes a process for
preparing Zzwjtmjé%oﬂﬁomcwtéhl ySemwh@rgl%ﬁcmsﬁe@ nor
2-benzoyl i ndalgyddadai s unsubstituted in the 3-position is
2-(3- brormbenzoyl) 7-trifluoronethylindole. Wth respect to the use as CNS
sedative, reference is nade to the abovenentioned US patent 3, 660, 430.

15 In the publication with the title “Nucleophilic

Soc. ,

Substitution of C-Hydrogen on the Five-membered Ring of
Indoles” by John A. Joule in Progress in Heterocyclic
Chemistry,  86VK,  7200.6-11, pages 45-65,  the
preparation of hydroxy-2-indolyl- (2-hydroxymethyl) -

20 phenylmethane is described on page 50, the preparation
of 2-benzoylindole 1is described on page 54 and the
preparation of 2-cyclopropycarbonylindole is described
on page 55. A medicinal use of the compounds mentioned
is neither disclosed nor suggested.

25
The publication by David St. C. Black et al., J. Chem.
Soc., Chem. Commun., 1989, pp. 425-426 describes the
preparation of 2- (p-chlorophenylcarbonyl-)-3-methyl-
4,6-dimethoxyindole and its use as an intermediate in

30 the synthesis of indole-containing macrocycles.

US patent No. 3,660,430 by Meier E. Freed et al.,
granted on 2 May 19972, describes 3-phenyl-substituted
2-benzoylindole compounds, their preparation and their

35 use as CNS sedatives.

US patent No. 3,838,167 by Charles D. Jones, granted on
24 September 1974, describes a process for preparing
2-acylindole compounds. The only example given for a




5 The publication by Mchael D. Varney et al., J. Med. Chem 1994, 37,
pages 2274-2284, describes 2-benzoyl- (metaposition: H trifluoromethyl or
nmet hyl) and 2-cycl ohexyl carbonyl indole conpounds as internediates 10 for
the preparation of H 'V protease inhibiteors. A biological action of the
internediates is neither disclosed nor suggested. The publication by

Gor don W G’Zj—lmtmlrao@tllaidqle] tHatg.is lon&hiesti 19984 5, th893-p8RAI tdegcri bes

2-(2- b benzo 5-ca in-4- dol. e derlvatlves t he
(ot tor borndSsonert Lo ngE e pas P P bR s Srdtnk LR e et nbaph
i nt ermredi at eesh@ct tte that hesi saof Cnénzsekib]td&ebaznﬁf@mfbeﬁl-i;@ymad@ _20
[ 4, 3-Db] car bgi 208 It n\.{__q_lo\ﬁe égl %]aQ:QJ q{; aé‘f{ the intermedi at es
I I 'cat 1’on

i s neither sclose nor suggeste y S. Cenini, Journal
of Mol ectlar Catalysis A Chenical 111 (1996) 37-41 descri bes the 25

pal | adi um a@her Lgslh@m@éru:@ﬁ ab)_{/ZQ@il&“Ya[Elheﬁ' S V%frnezy b@BZ%' i ndpl eg whi ch are
unsubsti t ut %lntf %nd% ring, where the phe ring’i's Substifuted in
posi ti ons % for §9 y Rydr GRFES hdLd§eR2Bhet iﬂﬁfsctﬁlh?%‘-t héxpenaoybiol ogi cal

action of thmela@@;slutlidml :.es Hhat ti?ch&b.ﬁﬁdﬁ’(eﬁtﬂ@flecj bs n%etdinLQ' osgflg The
ck. and Comm 1980, page

bli cation,b C. Bl
230 descri beré %ﬁgh%y TTESRST Jzn%%Jngl ﬁ&B‘Pé’é‘“\%%l c,an'S a}atgﬁfﬁgfii?%%d in
i ndol e posi tficans t3e 4ptcep3rbylolnl opifnefIket pybternseet hakybifobsol ogi cal

action of the 2-@GW.indg| Otnhat f_a(rjetgpé eggﬁ,]ea? h ai, %her di sclgﬁed nor

suggest ed. The publi cation Davi Fahedr on
Letters, Voldisgaosge npx, SM@%@@S? 1590, 1991 descrl bes the reaction of
3- et hyI 4, 7-di met hoxy- 2-benzoylindole with methyl iodide with formation

of The publication by Gordon W. Gribble et al., J. Org.

15 Chem. 1892, 57, 5891-5899 describes 2-(2~-carboxy) -
benzoyl and 2-(5-carboxypyridin-4-y1l indole
derivatives, the latter being substituted in the
S5-position by hydrogen or methoxy, as intermediates for
the synthesis of benzo[b]lcarbazole and 6H-pyrido-

20 [4,3-b]carbazoles respectively. A biological action of

the intermediates is neither disclosed nor suggested.

The publication by S. Cenini, Journal of Molecular

Catalysis A: Chemical 111 (1996) 37-41 describes the
25 palladium- or ruthenium-catalyzed synthesis of

2-benzoylindoles which are unsubstituted in the indole

ring, where the phenyl ring is substituted in positions

3, 4 or 5 by hydrogen, halogen, methyl or methoxy. A

biological action of the 2-acylindoles that are
30 prepared is not disclosed.

The publication by David St. C. Black and L.C.H. Wong,
J.C.S. Comm. 1980, page 200, describes the synthesis of
2~-acylindoles which are substituted in indole positions

35 4 to 7 by chlorine, methyl or methoxy. A biological
action of the 2-acylindoles that are prepared is
neither disclosed nor suggested.

The publication by David St. C. Black et al.,



t he correspondi ng carbinol conmpound. A biological 5 action of the starting
material is neither disclosed nor suggested. The publication by Tetsuji
Kanet ani et al., Yakugaku- zasshi, 91 (9) 1033-1036 (1971) describes a
process for 10 preparing the conpound-24benzoyl -5, 6- et hyl enedi oxy- i ndol e
from (3-(benzoyl) -4, 5- net hyl enedi oxy-2-nitro- styrene. The publication by
Charl es D. Jpsesaladrdnl LetBeasezvoll5 3R, Mg. Chempag¥el .1537,-1N®0,23,
1972, pages - ri.hes a process f.or, prepar.i 2- acylindoles. A
bi ol ogi cal ac?%négggfcggg%o%p&unr sgé ol a g gr_%ﬁgt?lé’c} :118’ 72r%féi“{aﬂ:@roXe}‘l_scI osed
nor suggest ed-b@z dhklipdbl ¢ catiitdn bethyl. Goighs etithl . fokhabmiga of
Ceterotsikli skij I [ : pp 490- 1492, ( i

transl ati on ?ﬁ@Ltkggﬁgggggaggg.Of%ggﬁ%&f179?0%%§g3&desériEgghé>pfggéss for
preparing 2-dewzey| Ofi ntlef e$taulstict urebieThat hd s5-nettheposiitsicdpse@ br oni ne
25 or nmet hoxyer Ashigdo@kgal action of the conpounds that are prepared is
not disclosed. The sane applies to the Soviet patent No. 696016, which
nanes the authors of the publication nentioned above as inventors. 30
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T T
- al kyl afdiOno-p¥&iaxiing - atkygl , compeneadt he -tem z(@L--G6 Jo—alekynly leadiddalxy -t oget her

may forma yjng mhiggoﬂpti natJ halng e 17 IR, 1> _nitro-
N- (Cl1- C6) - al kyl, D or rrenb?r 2( e%é(g?’?fﬂ) ‘10 ar ;&r ﬁﬁg‘%é’)’% kyl or
(C6- C14) - ar y$LYXEREH6) - al koxy-(Cl-CB)-al kyl; R2 is a hydrogen atom
hal ogen, cyano, nitro,
The publication by Charles D. Jones and Tulio Suarez,
15 J. Org. Chem., Vol. 37, No. 23, 1972, pages 3622-3623
describes a process for preparing 2-acylindoles. A
-biological action of the compounds that are prepared is

neither disclosed nor suggested.

20 The publication by V.I. Gorgos et al., Khimiya
Geterotsiklicheskikh Soedinenii, No. 11, pp. 1490-1492
(English translation in UDC 547.756'757.07; pp. 1179-
1182) describes a process for preparing 2-benzoyl-
indoles substituted in the 5- or 7-position by bromine

25 or methoxy. A biological action of the compounds that
are prepared is not disclosed. The same applies to the
Soviet patent No. 696016, which names the authors of
the publication mentioned above as inventors.

30 Surprisingly, it has now been found that the compounds
of the formula I



(d-C6)-al kyl, (Cl1-C6)-al kyl which is substituted 15 by one or nore hal ogen
atons, preferably tri- fluoronethyl, (C1-C6)-al koxy which is substituted
by one or nore hal ogen atons, preferably trifluoronethoxy,
(C2-C6) -al kenyl, (C2-C6)- al kynyl, (C3-£8)-cycloal kyl, (Cl-C6)-al koxy, 20
(d -Co) - al koxycarbonyl oxy, (d -C6)-al kyl- carbonyl oxy, (Cl-C4)-alkylthio,
(C1-A4) - alkylsulfinyl, (C1-A4)-al kyl sul fonyl, (d-Co6)-
alkoxy (C1- dﬁ%”&} am no, nono-(Cl-C6)- al kyl am no,

-N, N-(C1- ’kcé]am no, where the 25 two (Cl-C6)-al kyl radicals together
nay forma ring, which optionally contalns one or nDre NH,
N-(d -C6) - alkyl C14) | oxy
(C6-C14) - aryl™- (Cf‘CA)hgpﬁépen ée%éy q%i n %kox?rgéfréﬁfyalky
(CL-Ce)-al kyl - B@Qﬁarytionyl(Cl(@)-GGL)k}dJ,komyoarb@myG:e)o*ralH%derWO #&:-B, C and
D i ndependent |y Q Rot her ar, apty O L h R3, R4,
R5 and R6 repregg%ta?ﬁgl free elégfﬁgﬁ b { Qfﬂyf%eﬂﬁét0%32%93§§§?§n) or are
a carbon at om subgtg§%eut lde b wenel©GfCot hél}‘ﬁéll d@dd RISReEOFBLh R, MRS and R6

Ilndeltoendently of ﬂU}ﬁnQﬂ"Oﬁl ﬁmglc lﬁrﬁéﬁﬁﬁggoﬁ@aﬂh%rl@ﬁ@”orameEee
el ectron pair, n e o on, hydrogen, halo ano
nitro, straight- %i n% éhé& ) “aF kg, %é"tbrez% iSght QEHapﬁX

branchetlo( C1- C6) -c‘ﬁiykly-l(GMHC(ﬂ”) -|£1kyalubst|<bnt ed b§26eue4o)r-aﬂ§me bal—ogqen at ons,
5 preferably trifl) q(or)ﬁlrre Chly|06 stragl ygit chain or branched (Cl C6) - al koxy
which is substitdted 3r ‘hal ogen atons, preferably
trifluoronethoxy, (C2- CB) alkenyl (C2-Co) - alkynyl (C3-C8)- cycl oal kyl,
strai ght-chaixn or; bragchey o) &Q Al KoX¥, o ;e%fer t hgx
straight-chain orl br anchgld r%e ?ky eneél %xy, raa#ée/?cgel}t/ tro,
1-C6) alkyl C -Co) =alkyl whlch is substituted
15 by one or more halogen atoms, preferably tri-
fluoromethyl, (Cl-C6)-alkoxy which is substituted

by one or more halogen atoms, preferably

trifluoromethoxy, (C2-C6)-alkenyl, (C2-C6) -
alkynyl, (C3-C8) -cycloalkyl, (Cl1-C6)-alkoxy,
20 (C1-C6) -alkoxycarbonyloxy, (C1-C6)-alkyl-
carbonyloxy, (Cl1-C4)-alkylthio, (C1-C4) -
alkylsulfinyl, (Cl-C4)-alkylsulfoenyl, (Cl1-Co) -
alkoxy-(Cl-Cé6)-alkyl, amino, mono- (C1-C6) -

alkylamino, di-N,N-(Cl-C6)-alkylamino, where the
25 two (Cl-C6)-alkyl radicals together may form a

ring, which optionally contains one or more NH,

-(Cl-C6)-alkyl, O or S, (C6-Cl4)-aryl, (C6-Cl4)-

aryloxy, (C6-Cl4)-aryl-(Cl-C4)-alkyl, (Cé6-Cl4) -

aryl-(Cl-C4)-alkoxy-(Cl-C4)-alkyl, (C1-C6)-alkyl-
30 carbonyl, (Cl-C6)-alkoxycarbonyl or hydroxyl;

A, B, C and D independently of one another are a
nitrogen atom (in which case R3, R4, R5 and R6
represent the free electron pair at the nitrogen

35 atom) or are a carbon atom substituted by one of
the radicals R3-R6;

R3, R4, R5 and R6 independently of one another are, when

attached to nitrogen, a free electron pair, or,



met hyl enedi oxy, (C -GC6)-al koxycar bonyl oxy, (d -C6)- al kyl carbonyl oxy,
(Cl-4)-al kylthio, (Cl1-C4)- alkylsulfinyl, (Cl-C4)-alkylsul fonyl, carboxyl,
15 (C1-C6) - al kyl carboxyl ate, carboxam de, N (Cl-C4)- al kyl carboxam de,

N, N-di - (Cl- C4)-al kyl carboxam de, (Cl-g6)-al koxy-(Cl-C6)-al kyl, am no,
nmono- ( C1- C6) - al kyl ami no, N, N-di - (C1-C6) -al kyl am no, where the two

Cl- C6-al kyl radi aalen ta)tg:eaéteerd m&y 2arben aytirBgenhihahoaphi, 0rglany,cont ai ns

NH, N CI CG I ,
??:g a 4;m ;rGyI (T al R |ral(-%é gﬁ? a?r(%ﬁ“@ﬁg Ag&xﬁf%?c (%A))l al Ky??(y
(C1-Co6)- al kyl carSIquht(-Clma@@) -@t kpreacbedy| tﬁdthG()Cbrl(B@)l 2ghich is
al koxycar bonyl , sﬁpﬁ.yclute\éﬂhers two, i recsly %gggicergglé cal &%%14) aryl

attached to one another; Y iIs substltut ed 4) -ar
whi ch is5fully ogsdfianadlyy sdb?suﬁlmtr@@ewy?,@ |d§|’¢tﬁaé§bt0ﬁhéilflf er emt

substituents, pr Gﬁr%{r@?'le)ﬁ @heny) —%rlk%xyoﬁvh%'cﬂaﬁlgt @mbstqrtu'téduwula%te' tuted
(C1-C13) - heteroa(r%:n (C1-C13) - heteroaryl whi ully or partially

substituted by i d&ntHEg hglo 1} fad Bt sftﬂ?sﬁqrtat}}ém st%uﬁéé’"ieﬁ #&h case at
35 least one to f@p-d¥) MikeNy((l - C6) - atkyte) Camigdwr, S as (cizrgsyenbers,

or is unsubstltuted cycl oal ky! C3-C8 | k his
fully or parti alq (O%sﬁcqt’ute rl?}} h&eﬁthlaég( &F dl)bfrﬁ\ércéﬁa y(EBV\?#uents,
where the identi (ﬁellqucry,dl fpeetarably swidtoixtyuent stmaiglsetadntiod or
i ndependent |y of gng }%raot her f(&?”?:%bgaﬂiﬂ‘@n&&’f‘&f“ ng ofprlgq_}l Qg

e}

preferably fluorine, rine, bromne or 1odine; ~'cyano; strai ﬁt chain or-
branched cyano- ( @&ty eneslipyy, hg,fdr-&@)raléwa'pgﬁboemépﬁyor Erlaﬁéhed

(C1-C6) - al kyl whlaflhcylsca&mtylbbtwd by @necan -aeke1thydr oxyl @uhsyhtuents;

rboxyl; (Cl-C6
car boxy ( )afi;Qlulflnyl (C1-C4)-alkylsulfonyl, carboxyl,
15 (C1-C6) -alkyl carboxylate, carboxamide, N-(Cl-C4)-
alkyl carboxamide, N,N-di-(Cl1-C4)-alkyl

carboxamide, (C1-C6) -alkoxy-{(Cl-C6)-alkyl, amino,
mono- (C1-Cé) -alkylamino, N,N-di-(C1-C6)-alkylamino,
where the two Cl-Cé6-alkyl radicals together may
20 form a ring, which optionally contains one or hore
NH, N-(Cl-C6)-alkyl, O or S, (C6-Cl4)-aryl, (Cé6-
Cl4)-aryloxy, (C6-Cl4)-aryl-(Cl-C4)-alkyl, (C6-
Cl4)-aryl-(Cl-C4)-alkoxy—- (Cl-C4)-alkyl, (C1-Co) -
alkylcarbonyl, (C1l-C6)-alkylcarbonyloxy, (C1-C6) -
25 alkoxycarbonyl, hydroxyl, where two directly

adjacent radicals may be attached to one another;

Y is unsubstituted (C6-Cl4)-aryl or (C6-Cl4)-aryl
which is fully or ©partially substituted by

30 identical or different substituents, preferably
phenyl or 1- or 2-naphthyl, or is unsubstituted
(C1-C13)~-hetercaryl or (Cl-Cl13)-hetercaryl which

is fully or partially substituted by identical or
different substituents and has in each case at

35 least one to four N, NH, N-(Cl-Cé6)-alkyl, O and/or
S as ring members, or is unsubstituted (C3-C8)-
cycloalkyl or (C3-C8)-cycloalkyl which is fully or
partially substituted by identical or different

substituents, where the identical or different



car boxyl ate, carboxam de; N-(Cl-C6)-al kyl carbox- am de,

N, N-di - (Cl-4) - al kyl carboxam de, nitro, 10 straight-chain or branched
(d-C6)-al kyl, straight-chain or branched (Cl-C6)-al kyl which is
substituted by one or nore hal ogen atong, - preferably trifl uoronethyl,
straight-chain or branched (Cl-C6)-al koxy which is substituted by 15 one
or nore hal ogen adwustipiefesabdye tséﬂémwmﬂu@mn@dr{ﬂﬁhtcﬁ:h@@ or
branched (C2-C6) noten]yl strangt chai n or_branch (g% ggb. nyl ,
(C3- C8) - cycl oal kYT OE T ai ghtS™ chaih ogrrcbl%'panc%é'bsj(sfl“k%) k gp?r“éf erably
20 et hoxy, stralmﬁemmorflbpamohed adbrG8)e, dbkyhemedboxyodimef;er ably
nmet hyl enedi oxy, t of t;~chai.n h )~ Ikylthlo
( Cl- CB) - al kyl sul f‘?yé)? (%1@”061)%Jthr Ifg’l% 2 @{albéﬁé'& Belol (S)-ced

( C1- CB) - al koxy- (AL%6Y 2 al kfyydr%ﬁﬁho Eﬂi%aelrgil’%;‘tﬂh%lﬁal n 7 brasisded

nono- ( C1- C6) - al kyd prd e)0-a Sk § B gmcﬁhalsn sbeerladiﬁﬁl%ﬂ Nofle- or more
(C1-C6) - al kyl am where the tmn -al k radlcals t oget her may form
a ring, which naghy Spt*¥ Bhal ByPPSEAL eﬁténe o?a%B?é é&ﬂa%ﬁy lal kyl ,
and/or S, (Ce- Cl@aﬂﬁ@’}h;ld@kaé)rbo&ran@)éy Nfﬁlcﬁl(éé}aay]kyicll:f@?‘a)oxal k)t/)l 5
(C6-C14) - aryl Cl-C6 C6 y Cl-CB), -a K car ony
( C1- CB) - alkylcarbony xy, Na&:8tB§C£C%ﬁbxé%5¥£0n§Prgoxamlée’

( Cl- C6) 18l koxycardorsd aixy; clgbist r ai ght - chkiranchelr anché€d -@dne-alayd N, N- di -
(C1-Co) - al kyl carbf@)y aj,gh r [ SHC d.

N, N-di - (C1- C6) - al kox car %ﬂi alrgngntgr%gl?g%dgh ighc;?)nhag?k)gpanc eg I{]-s( C1- C6) -
al kyl car bonyl - N—%Wﬁﬁ?&%u%ﬁ y| &Y noonst r #ght MeK&i n rlegemchagonms,

N- (C1- C6) - al kOXyC@f@ﬂWAbi}?(Clt@ﬁru@ﬁdﬁ/é@Wlno f i BAl A ha ifrOr MYy, where

two directly adj}?rgaer?éhe SC6rga eox%}t% he 1s0nseubst1tuted by
15 one or more halogen atoms, preferably
trifluoromethoxy, straight-chain or branched

(C2-C6) -alkenyl, straight-chain or branched
(C2-C6)-alkynyl, (C3-C8)-cycloalkyl, straight-

chain or Dbranched (C1-C6)-alkoxy, preferably

20 methoxy, straight-chain or Dbranched (C1-Ce6) -
alkylenedioxy, preferably methylenedioxy, thio

(-SH), straight-chain or branched (C1-Co) -
alkylthio, (C1-Cé)-alkylsulfinyl, (Cl-C6)-alkyl-
sulfonyl, (C1-C6)-alkoxy-(Cl-C6)-alkyl, amino,

25 straight-~chain or branched mono- (C1-C6) -

alkylamino, straight-chain or branched N,N-di-
(C1-C6)~-alkylamino, where the two (Cl1l-C6)=-alkyl
radicals together may form a ring, which may

optionally contain one or more NH, N-(Cl-Cé6)-

30 alkyl, O and/or S, (C6-Cl4) -aryl, (C6~-C14) -
aryloxy, (C6-Cl4)-aryl-(Cl-C6)-alkyl, (C6-Cl4) -
aryl-(Cl-C6)-alkoxy-(Cl-Cé6)-alkyl, (Cl1-C6)-alkyl-
carbonyl, (Cl-C6)-alkylcarbonyloxy, (C1-Co) -
alkoxycarbonyl, (C1-C6)-alkoxycarbonyloxy,

35 straight-chain or branched mono- and N,N-di-
(C1-Cé6)-alkylcarbonylamino, straight-chain or

branched mono- and N,N-di-(Cl-C6)-alkoxycarbonyl-
amino, straight-chain or branched N-(Cl-C6)-
alkylcarbonyl-N-(Cl-C6)~-alkylamino, straight-chain




another; 5 X is an oxygen or sulfur atom is NH, or is a gemnally (at the
sanme C atom) substituted hydroxyl and hydrogen (-CH(OH)-); 10 their
stereodi sonmers, their tautonmers, mxtures thereof and the pharmaceutically
acceptabl e salts thereof can be used-fgr-preparing a nedicanent for the
treatnent of oncoses in mammuals. 15 A particul ar enbodi ment of the present
invention provides theanshedf ai-l(easteoralconpeantoofylt-ie (chormyl-a |
according to cl ai r'%llch.aracter'zed jn_that R%-RG A B, .,C D Xand Y are
as defined in cl LW h ¢ e PPHURR T hat APTT8ast ofBSER t héYPadi cal s
20 R3-R6 is straidgjhtecthar nadjabemnchedi€ls Chpvaldeoxyt taphed etablopenet hoxy;

strai ght-chain oralﬁjr@[bc‘{}ed (C1-C6)- al kyl, preferably nethyl;
strai ght-chain or branched (Cl-C6)-alkyl enedi oxy, preferably
met hyl enédi oxy, hydroxyl; straight-chain or branched (Cl-C8)-al koxy 25

which is substitufedaby 8RGGEH NBEE &l AGEN ALRNE, {PrRficrably i 4
trifluoronethoxy; str aalrﬂg]:]t -Chain or branched (él- Co) - al kyl which is
substituted by orff®Malohe KaFogeheat ofdMepr &f er@dbP) t r SHPSSESRERRYI . 30 A

further enbodi mermydfoxie diyanfd: g4 oHcteoH)he use of at | east one
conpound of the formula | according to claim1, characterized in that that
Rl, R2, R3, R5, R6, A B, C D X and Y are as defined above and the
radi cal 1R4 i s stridigi - chizereorsdmanshedti€lr C6kaB8bomkkoxy, mpreherabl y

met hoxy; strai ght ﬁaé o] r h | <. CR) .- al kvl , y yl;
straight-chain ort r a({lkchgelag( %%C%i{aa]{r%yﬁeggcelﬁolxld (%ﬁé%%?‘%ﬁ%sgggtﬁ oxygen
atom may opti onaliReiRO% Hean ek caseRafoF Re§rarpref ar aphycapenyl éeadi oxy,

hydroxyl ; strai ghthe haldh tQfe f ¥ hsttbdLels G nlrp@Xds Which i's substituted by
one or nore halogen atons, preferably trifl uoronethoxy;

15 A particular embodiment of the present invention
provides the use of at least one compound of the
formula I according to claim 1, characterized in that
R1-R6, A, B, C, D, X and Y are as defined in claim 1,
with the proviso that at least one of the radicals

20 R3-R6 1is straight-chain or branched (Cl-Cé6)-alkoxy,
preferably methoxy; straight-chain or branched (Cl-C6)-
alkyl, preferably methyl; straight-chain or branched
(C1-C6)-alkylenedioxy, preferably methylenedioxy,
hydroxyl; straight-chain or branched (C1-C6)-alkoxy

25 which is substituted by one or more halogen atoms,
preferably trifluoromethoxy; straight-chain or branched
(Cl-C6)~-alkyl which is substituted by one or more

halogen atoms, preferably trifluoromethyl.

30 A further embodiment of the invention provides the use
of at least one compound of the formula I according to
claim 1, characterized in that that R1, R2, R3, R5, Rb6,
A, B, C, D, X and Y are as defined above and the
radical R4 1is straight-chain or Dbranched (Cl1-C6)~-

35 alkoxy, preferably methoxy; straight-chain or branched
(C1-C6)~-alkyl, preferably methyl; straight-chain or
branched (Cl-C6)-alkylenedioxy (where the second oxygen
atom may optionally be the radical R4 or R6),
preferably methylenedioxy, hydroxyl; straight-chain or



straight-chain or branched (Cl-C6)-al kyl which is substituted by one or
nore hal ogen atons, preferably 5 trifluoronmethyl. A further enbodi nment of
the invention provides the use of at |east one conpound of the

abovenent i oned
B, C D, X and Y are as defined above and the radical

formula |, characterized in that Rl, R2, R3, R5, R6, A 10
R4 is straight-

chai n

or branched (£dn&R@aalkaxys) -anebeiaking dret hoxyupbe funtber penbed ent  of
the invention PrOVIde the use 15 of at | east. one coggound of the

abovenent i onéd
characteri zedtraighatcRAinR2orR3,bRnciRE  AC1BC6GraDiyX amthi¥har ef s

defi ned abov .1h radical R4 is _neth .20 A_further_ enbodi nt
t he inventio%uggg%%aged Y e of al'® Q%ﬁo 1 atomsd(ﬁr & $orhul a

®or i 29 Rec R HPRYY t o Fakhe pr

Fe
€S t he use east O conmpoun

accor di n@ t otrafyuofomdehptecedi ng enbodi nents, characterized in that

R1-R6, A, B,
substi t ut ed

C, D and X are as defined above and the 25 radical Y is
or unsubstituted (C6-Cl4)-aryl or is (d-C13)-heteroaryl

R O Yent s,

of

whi ch

contains at fed¥rtBReE empordggenyy, NH, tle ah@yertSoAsPrPHgdRenttde. use urt her

enbodi ment offt hatl nvesddon BheVi demddididisesr 30tak atadRAste NG fyrpound
of the fornulLa |I accordi g to anX of "t he precedi ng _enbodi nents,
fRal “ehdpgctar b 32

char act eri zefCFRY

Aaf’ pedcinptiag Rlar

as Rdef Bved Rfbove and t he

radi cal 19 i sBf C6; CHY4) -saryhdor bse( Gk Gl ihed esibavy| anvhicele centiaidls at

H, .Q and/or. s ring 35 menper and.is ynsuybstituted or
%y at9 eat raﬁgggrﬁé?%gl Sel ectel"f %ﬁ]th@ﬂgro p XoIRsi¥%t i ng of
hydr ogen, anpnefehabbgenethiokyo, cyano, straight-chain or branched
(d -Co6)-al koxy, preferably nethoxy; straight-chain or branched

| east one N,
substi t uted

d-Co)-al kyl, preferably - 10
( ) yA b %odi

15

20

25

30

35

further em ment of the invention provides the use
of at least one compound of the abovementioned
formula I according to any of the preceding
embodiments, characterized in that R1, R2, R3, R5, RS,
A, B, C, D, X and Y are as defined above and the

radical R4 is methoxy.

A further embodiment of the invention provides the use
of at least one compound of the formula I according to
any of the preceding embodiments, characterized in that
R1-R6, A, B, C, D and X are as defined above and the
radical Y is substituted or unsubstituted (C6-Cl4)-aryl
or is (Cl1-Cl3)-heterocaryl which contains at least one
to four N, NH, O and/or S as ring member.

A further embodiment of the invention provides the use
of at least one compound of the formula I according to
any of the preceding embodiments, characterized in that
R1-R6, A, B, C, D and X are as defined above and the
radical Y 1is (C6-Cl4)-aryl or 1is (Cl1l-Cl3)-heteroaryl
which contains at least one N, NH, O and/or S as ring
member and is unsubstituted or substituted by at least
one radical selected from the group consisting of
hydrogen, amino, halogen, nitro, c¢yano, straight-chain
or branched (C1-C6)—-alkoxy, preferably methoxy;
straight-chain or branched (Cl-C6)-alkyl, preferably




met hyl ; hydroxyl; (Cl-C6)-al kyl carbonyl oxy, (C -C6)- al koxycarbonyl oxy;
straight-chain or branched (Cl-C6)- al koxy which is substituted by one or
nore hal ogen atons, preferably trifluoromethoxy; straight-chain or 5
branched (Cl-C6)-al kyl which is substitujed by one or nore hal ogen atons,
preferably trifluoronethyl. A further enbodi nent of the invention provides

the use of ithepst BP@reYPPUNdcotckheaflaymebavbngtekdi ngdieclk) -any of
t he precedi ng enbodi rrrgnts charagter.i %$d 'bn.that ENQ?RG A % C _D and X
are as def i iEtF¥bGART NN IWEY 7 r §RFRAPPYFEaAN1-PheRY P FRBACACIMHEN i s
unsubsti t ut edl kexty swsitdi utted dybdytroged, 13; 4otiechbor anoZe dvalodretet hoxy,
2, .4-di met ho 3-nitrq 3-trifluot 9.,2, 3, 4-1r1met hox:

3,4,5-tri net%o?&sf’ Apfruegteﬁeatrblé’nbggﬁrgfeﬂﬁégé%'ezzﬂgesx?’hve%ﬁ%lng%‘? oé\}?afj%% e use
of a conpourdraichérd f(GAnGba-Rl&ydondiim t bs asybet ithéedprecednag or

embodi ment s f O PLLPALE NG, Eofidi G _a@ﬁyi@gifﬁpo%é'm%ﬁ_ti c action in

mammal s. A further enbodi nent of the 1nvention provides e use of a
conpound of the formula | according to any of the precedi ng enbodi nents

for preparing gupereeasRBbdifen?S dihetl regte B Or piodi 866t thBhilt i on of
tubulin pol%gerl Z?tl on in mammalian Sﬂeﬁnl sfiﬁA further _enbodi nent of the
i nvention provid@ks EABLUSBE GPTRA & TRE6R nlil §CFOEELBRdIERY to any

of the 30 pracedsfigteabpdecedisgf embpdepantsg ahaedcecamenedf ah tomal ,

par ent er al topical treatnepnt of t [ .SO rs i n_.mammals eferably
in man. Accgéldilgg’ t%'ath’ur 'helrg gglgec){m%?et%g pd;eccaji:glé]netd i%?/%‘ﬁ?i%ﬂ? I%\E;"?
conpounds ofradiecdbrhulia la -1-Fhenyl) fadiwakhwbifl is hydubgéentuted
(gﬁ CIGL;H alngyélcar haB¥k 4 cREeker all} v hgaebykn, (Ch,@airdiols, mpo- (¢l- C6)

y 3-methoxy, 2,4-dimethoxy, 3-nitro 3-trifluoromethyl,

15 2,3,4-trimethoxy, 3,4,5-trimethoxy.

A further embodiment of the invention provides the use
of a compound of the formula I according to any of the
preceding embodiments for preparing a medicament having

20 antimitotic action in mammals.

A further embodiment of the invention provides the use
of a compound of the formula I according to any of the
preceding embodiments for preparing a medicament for
25 the direct and/or indirect inhibition of tubulin

polymerization in mammalian cells.

A further embodiment of the invention provides the use
of a compound of the formula I according to any of the
30 preceding embodiments for preparing a medicament for
oral, parenteral or topical treatment of tumor

disorders in mammals, preferably in man.

According to a further aspect of the present invention,

35 compounds of the formula I



(C1-4) -alkyl, di (C1-C6) -amino- (Cl-C4) -alkyl, where the two (Cl-C4)
-al kyl radicals together may forma ring, which optionally contains one or
nore NH, 10 N-(Cl-C)-al kyl, 0 or S nenbers, (C6-Cl4)-aryl- (d-C6)-alkyl or
(C6-C14)-aryl - (C1-C6) - al koxy- (A -C6)_-alkyl; R2 is a hydrogen atom

hal ogen, cyano, nitro, 15 (Cl-C6)-alkyl, (Cl-C6)-alkyl which is
substituted by one or nore hal ogen atggns, preferably trifluoronethyl,
(C1-C6) - al koxy which is sub- stituted by onegdr nore hal ogen atons,
preferably trifl uoronethoxy, (C&-\@A | ken (C2-C6) 20 al kynyl ,
(C3-C8)-cycl oal kyl, (Ci1-C)-al koxy, ,(C]{ O | Ikoxycar bonyl oxy,

(d-0O- alkylcarbonyloxy (C1-O - g i0 Cly) -al kylsul finyl, (CL-C4)-
al kyl sul fonyl, (Cl-C4)- alkoxy (@@= CA DaJ am no,
rmno-(O-C)-aIkyIamno -(d-0-al )kgﬁa'no, where the two

G -C4-al kyl radicals toget her may f ma ring, which optionally contains
one or nore NH, NN(Cl-C4)alkyl, O gg (C6-Cl4)-aryl, (C6-Cl4)-aryl oxy,
(C6-Cl4)-aryl-(d-C4)-al kyl, (CB C14) ryl-(CL-C4) - aIkoxy-(Cl-CA)-aIkyI,
(d 30 C6)-al kyl carbonyl, (d-0C6)-al koxycarbonyl or hydroxyl; A B, C and
Di ndependeR%hy wRicAne another are a - 12 nitrogen atom (in which case R3,
R4, R5 and represent the free electron pair at the nitrogen atom or
are a carbon atom substituted by one of the radicals R3-R6; 5 R3, R4, RS

and R6 i rglepgndentky qa‘ vy ot heetzlar:e a@eplcas_—baﬁb@d tpriddagen, a free

el ectron pair, n attach to c bon, dro en, hal oge cyano,

nitro, straight- cﬁﬁ?HYgr bra&éﬁgél ) [k @') al Bgino (E37¢e) -alqulamlr%/
(C1-C4) —alkyl, di(C;-C¢)-amino-(C;-C4)-alkyl, where
the two (C;-C4)-alkyl radicals together may form a

ring, which optionally contains one or more NH,

10 N-(Cl-C)-alkyl, O or S members, (C6-Cl4)-aryl-
(C1-Cé6)-alkyl or (C6-Cl4)-aryl-(Cl-C6)-alkoxy-
(C1-Co6)-alkyl;

R2 is a hydrogen atom, halogen, cyano, nitro,

15 (Cl-Ce6)-alkyl, (Cl1-C6)-alkyl which is substituted
by one or more halogen atoms, preferably
trifluoromethyl, (C1l-C6)-alkoxy which is sub-

stituted by one or more halogen atoms, preferably
trifluoromethoxy, (C2-C6)-alkenyl, (C2-C6) -

20 alkynyl, (C3-C8)-cycloalkyl, (C1-C)-alkoxy,
(C1-C)-alkoxycarbonyloxy, (Cl1-C)-alkylcarbonyloxy,
(Cl1-C)=~alkylthio, (C1-C4)-alkylsulfinyl, (Cl1-C4)-
alkylsulfonyl, (Cl-C4)-alkoxy-(Cl-C4)-alkyl,

amino, mono~-(Cl-C)-alkylamino, di-(Cl1-C)-alkyl) -

25 amino, where the two Cl-C4-alkyl radicals together
may form a ring, which optionally contains one or

more NH, N-(Cl-C4)alkyl, O or S, (C6-Cl4)-aryl,

(C6-Cl4)-aryloxy, (C6-Cl4)-aryl-(Cl-C4)-alkyl,
(C6-Cl4)~aryl-(C1l-C4)~alkoxy-(Cl-C4)-alkyl, (Cl-

30 Cé6)-alkylcarbonyl, (C1l-C6)-alkoxycarbonyl or
hydroxyl;

A, B, C and D independently of one another are a



10 straight-chain or branched (Cl-C6)-al kyl which is substituted by one or
nore hal ogen atons, preferably trifluoronethyl, straight-chain or

branched (Cd -C6)-al koxy which is substituted by one or nore hal ogen atons,
preferably trifluoronethoxy, 15 (C2-C6)ial kenyl, (C2-C6)-al kynyl, (C3-C8)-
cycl oal kyl, straight-chain or branched (Cl-C6)- al koxy, straight-chain or
branched (d - C6) - natkyyeneditony, ({£1-WEH)ctal kaxycaxjo,onglqpxms(@iadcﬁ%

?Idkylczsar g?%: gﬁ%/f 6%%?9361‘?130 S hf?%ﬁ( E%fg%f)f?ylk % arr b‘f’) %‘Fnyllcta’?%%%&m de,
N(C-C4)-al kyl estebbxeam daege M!\chlrb@@le(f/b)m afhhdysktnardmokal_aydeme_ of
(C1-C6) - al koxy- (%h@}a Lyl o ggl%% nono- (Cl1- C6) - al kyl am no, di- (d -C6)

-al kyl) -am no, eret e two -C4-al kyl radicals together may forma
ring, w¥ch optionally contains one or nore NH, N-(Cl-C4)-alkyl, 0 or S,

aryl, aryloxyz, ary) - RSQn@4ﬁ6alﬂ$&épeﬁcﬂé’ﬂlti§plc%n@|é&%‘&’he(zplal@) “aldy!

(d - 06) al kyl car bop 1- - al Koxycar bon 30 hydroxyl, where two
directly adjacent® Fgﬂ?}&%ﬁ?s tﬁ’aynlBEO‘é ’E’aci‘?ed¥F890r‘F‘e1eé?‘Fo’%%rpa9(rr s Oy

unsubstituted (d @h@l4)ataayheﬁr toCLRrBb4), - arpdrogalni, ChqdlSogfeLH I ycpsrncp,arti ally

substituted by 35 i tic i fferent subtltu S, % -
2-naphthyl, or i s” uﬁgﬁ‘bstl rdatle%ﬁ( (Sflad‘fé) “he é?BSﬁ{i %Hefteroaryl

whi ch i $0Ful | y oﬁtp@xgh’amlyasubstl thutagd-Hegd i d@hfdﬁ@b&abkyldl fuhenbntls

substi tuents and i a east..on r
N- (Cl- C6) - al kyl % and/ or %'?)en]?Bnla CI(Sa\rrs %C?tl’r(él S ?JI%SU%%?I tu {%M

(C3-C8) - cycl oal kyPr%ﬁer?(@;y C8)t3é3y% A WAt ch | Stfailaht-whagarti &9 y
substituted by idepihégéd olctidderenioy sl tienhbsthened hg igrnti cal

r differen
or d erent or more halogen atoms, preferably trifluoromethoxy,

15 (C2-C6) -alkenyl, (C2-C6) -alkynyl, (C3-C8) -
cycloalkyl, straight-chain or branched (C1-C6)-
alkoxy, straight-chain or branched (C1-C6) -
alkylenedioxy, (Cl1-C6)-alkoxycarbonyloxy, (C1-C6)-
alkylcarbonyloxy, (Cl1-C)-alkylthio, (C1-C4)-alkyl-

20 sulfinyl, (Cl1-C4)-alkylsulfonyl, carboxyl, (C1-Cé6)-
alkyl carboxylate, carboxamide, N-(Cl-C4)-alkyl
carboxamide, N,N-di-(C1-C4)-~alkyl carboxamide,
(C1-C6)-alkoxy-(Cl-C6)-alkyl, amino, mono-(Cl-Cé6)-
alkylamino, di-(Cl-C6)-alkyl)-amino, where the two

25 Cl-Cd4-alkyl radicals together may form a ring,
which  optionally contains one or more NH,

-(Cl-C4)-alkyl, O or S, aryl, aryloxy, aryl-
(Cl1-C4)-alkyl, aryl-(Cl-C4)-alkoxy-(Cl-C4)-alkyl,
(Cl-C6)—-alkylcarbonyl, (C1-C6)~-alkoxycarbonyl,

30 hydroxyl, where two directly adjacent radicals may

be attached to one another;

Y 1s unsubstituted (C10-Cl4)-aryl or (Cl0~-Cl4)-aryl
which is fully or ©partially substituted by

35 identical or different substituents, preferably
1- or 2-naphthyl, or is wunsubstituted (C1-C13)-
heteroaryl or (Cl-Cl3)-heterocaryl which is fully

or partially substituted by identical or different

substituents and has in each case at least one to



substituents are sel ected i ndependently of one another fromthe group
consi sting of halogen, preferably fluorine, chlorine, brom ne or iodine;
cyano; straight-chain or branched cyano-(Cl-C6) 10 al kyl; hydroxyl;

strai ght-chain or branched (C-C6) -alkyl-which is substituted by one or
more hydroxyl groups; carboxyl; (Cl-C6)-alkyl carboxylate; carboxanide;
N- (C1- C6) - al kyl ~casiboxN,amitle, NN, (M6 G&i@ﬂ alkybnagbboxanhge,ritig ro, 15

t ht - ch d k t h h ched
(o Ayl WA saehec (Sl maué AT o RN ek
preferably trifl U&WMYCLSMJ&]LQM Vd’hmm ors bianghed Cha@B)i-adllkoxy
which is substlttg@gstpjy . @ne of m)re @Jﬂp% ptom; pref J.laftye\frent

nc

trifluoraonethoxy, stralght- chaln 3r bra C2- CG Tal ken
strai ght 2chai n orSWrehtheRNtg.C2-\0BYre alymy|idqradiags) <y cldgdifieyient

str.aigltt- chai rbl%s@I@Lﬁk@rﬁ‘@g (é}}e Che I kXY , i ISR RIH 01 125 J¥et sy,
straight-chain or a}?ched lg ;ﬁ al kyl enedi oxy, preferably
QL on'};tr Sh

met hyl enedi oxy, tHPOER]E SHy AR n S Hrsfridited O(fC:l-h@d)O‘J@lnkyl
thio, (Cl-C6)-al kytefdfamyy, £{GdrChg; aHﬁﬂorﬂﬂéf(bbﬁmlne or iodine;

Cl-Co6 | k C | kyl 30
gmﬁo ()ClaCG?X;I l(<y %grﬁ ﬁosl@éalrgal gﬁ?’aé‘ﬁ‘al %s#r %%Cghgmohodl(%qc%%%é)

al kyl anilfio, wher ealkiel t wo I yClrGg)Lal k)dtrraambhta{cshaztrogetdrer ipena nfodueid a ri ng,

S (0o Clay eyl (e o TPy O BB Py &) c%‘é‘yFﬁ poadror 39

(C6- Cl4) - aryl - (Cl-x%s%ylkoxy JECYPEs) - al k%rbcemlce) aI l@}l‘@ér)b@riwyl
(Cl-C6)- alkyl car&wfb'd;owatéClc%bo&bm&éqarrbowhcépﬂamx carbox-
al koxycar bonyl oxyé séral gIGt chal nCJg_)rCE) anfE Carboxamlde, nitro,
15 straight-chain or branched (C1-Cé6)-alkyl,
straight~chain or branched (Cl-C6)=-alkyl which is

substituted by one or more halogen atoms,

preferably trifluoromethyl, straight-chain or

branched (Cl1-Cé6)-alkoxy which 1is substituted by

20 one or more halogen atoms, preferably
trifluoromethoxy, straight-chain or branched
(C2-C6) -alkenvyl, straight-chain or branched
(C2~C6)-alkynyl, (C3-C8) -cycloalkyl, straight-

chain or branched (C1-C6)-alkoxy, preferably
25 methoxy, straight-chain or branched (Cl-Co) -
alkylenedioxy, preferably methylenedioxy, thio
(-SH), straight-chain or branched (Cl1-C6)-alkyl-

thio, (C1-C6)-alkylsulfinyl, (Cl1-C6)-alkyl-
sulfonyl, (C1-C6)-alkoxy-(Cl-C6)~-alkyl, amino,
30 straight-chain or Dbranched mono-(Cl1-C6)-alkyl-

amino, straight-chain or branched N,N-di-(Cl-C6)-
alkylamino, where the two (Cl-C6)-alkyl radicals
together may form a ring, which may optionally
contain one or more NH, N-(Cl-C6)-alkyl, O and/or

35 S, (C6-Cl4)-aryl, (C6-Cl4)-aryloxy, (C6-Cl4)-aryl-
(C1-C6)=-alkyl, (C6-Cl4)-~aryl-(Cl-C6)-alkoxy-
(C1-C6)-alkyl, (Cl1-C6)=~alkylcarbonyl, (C1-C6) -

alkylcarbonyloxy, (Cl-C6)-alkoxycarbonyl, (Cl-Cé6)-
alkoxycarbonyloxy, straight-chain or branched



nono- and N, N-di - (Cl- C6) - al kyl carbonyl am no, straight-chain or branched
nono- N- and N, N-di - (Cl-C6)-al koxycar bonyl am no, straight-chain or

branched N-(Cl-C6)-al kyl carbonyl -N- (C1-C6)-al kyl 5 am no, straight-chain or
branched N-(Cl-C6)- al koxycarbonyl - N-(Gls G5) - al kyl am no, fornyl am no,
formyl, where two directly adjacent radicals nmay be attached to one
another; 10 X is ppn&Xygenaad sul iym-ationcli-cdiHaiyliddogeEmiald,y (at
the sanme C atom substituted .hydroxyl anc%eh dro(%gne[\ﬁ]- CH( [\2; their
stereoi somers, therFetaitonRrin” apf itean hdtPRe et i &Y y Ydteptanl e
salts thereof, exceptCépralkexyasebvnytanpoonds aecanidhngchaihor mdm |

where RL = R2 = = =, _hydr ogen, = en qr, Af_ =-H..gemnally
substituted hyrﬁ??ngﬁ%gﬁy&qr o%en,ctg@ :a]Iﬁlclacra(t;l}(%{zypY;Lriq\i(’ji$1d-14-d>%s fd‘ké/nld R4 =
hydr ogen Sor net hoxyinand tsteraigipougidsin 2- oycl oprapghedr bdhyldindd)e and
2-cycl ohexyl - car popyki,R9PLEn v RLE- PE PYHEed r EM-IM%H' t he

i nvention provi deg 25y§orrp§ﬁ}r’1ds o?éth%gfo?%m@g%ﬂ(??) in whic ,&nglé C, D
X, Y and Rl to Ref@FBYhs d&EIfedtwaodifestavmadiagent udpragcehe dpounds

of the fornmula | phesecB3nedRRo=olR8 an&HBhar R6 = hydrogen, X = oxygen or,

if R4 = H gemnally substituted hyroxyl and hydrogen, Y =
3-carboxypyridin-4-yl and R4 = hydrogen or nethoxy, and the conpounds

2- cycl ogroopyXkcar bbsylamdalxygand orl5suPfeycladwexy| dar bufyl i odoles far use as
medi canments, in j r ant it unor, ents. A_further .e di,nent of

t he i nvention pr o@%iellslgﬁﬁco %5und{sﬁ%f fsﬁ@gf or(“srrul %tP},ﬂschasrufcstrEgl%uztee in that
R1-R6, A B, C, Dywdrandl YandehgdrdgénnédCifOBlalmii,

their stereocisomers, their tautomers, and the
15 pharmaceutically acceptable salts thereof, except

for the racemic compounds according to formula I

where Rl = R2 = R3 = R5 = R6 = ‘“hydrogen,
X = oiygen or, if R4 = H, geminally substituted
hyroxyl and hydrogen, Y = 3-carboxypyridin-4-yl
20 and R4 = hydrogen or methoxy, and the compounds

2-cyclopropylcarbonylindole and 2-cyclohexyl-

carbonylindole, are provided.

A further embodiment of the invention provides

25 compounds of the formula I

in which A, B, C, D, X, Y and Rl to R6 are as defined
30 in claim 13, including the compounds of the formula I
where Rl = R2 = R3 = R5 = R6 = hydrogen, X = oxygen or,
if R4 = H, geminally substituted hyroxyl and hydrogen,
Y = 3-carboxypyridin-4-yl and R4 = hydrogen or methoxy,
and the compounds 2-cyclopropylcarbonylindole and




with the proviso that at |east one of the radicals R3-R6 is straight-chain
or branched (Cl-C6)al koxy, preferably nethoxy; straight-chain or branched
(d-C6) 10 al kyl, preferably nethyl; straight-chain or branched

(Cl- ) - al kyl enedi oxy, preferably msthyllsenedl oxy, hydroxyl; straight-chain
or branched (C1-C6)-al koxy substituted by one or nore hal ogen atons,

preferably zréiémmm@nﬂim&m ¢zl nuos Rrsangbed-4fdn€H) 1% al kyl

substituted one or nore hal ogen atons, preferably trifluoronmethyl. A
further enb Ifﬁsln?ujoa?rt% FENTION Eb?%%%les conpounds of the fornula I,
characterized in that that 20 R1, R2, R3, R5, R6, A, B, C, D, X and Y are
as defined bove the adlc 4 |s st |ght chain. or branch

(C1-Co) - al ko‘zgy,\fpre?gerabl y rre @%(?/B stral gﬁﬁ chajl“rhv%r}tl%r% ané’ﬁé’(‘fl%

(C1- CB) - al kydonprwids abd§ n’eltxhyl fosmnaight - characoerbraedched that

(CL o) -al kdengdl oky Luherepthe 25 peconds Oxy98Besham 1Ay calbier be the

radi cal R4 or the ‘radical nmet hy ene I OXY, roxyl
strai ght - chaiHtlor tﬂ?ﬁan@h@ﬂl%@l t(tB‘at aIaPéoxlye%%ﬂbstqnteut e e Olif@délcaﬁlﬁr e

hal ogen at ong3.-mpg ef £5 abéyraﬂ;ﬁtueﬁginrregboxmraﬁt:haaght(cqh@ery aq&otz?anched
(C1-C6)-al kyl 30 having one or nore hal ogen atons, preferab \é&trl uor o-

methyl . A f (RTHERT oM HEN X b ?Eéa?‘ﬁ}i}’én?’il%hnpPBvPHéE‘Ch@gnﬁ n8$)of the
formul aib, caek@ct eprade iabltyhameBhyl135 fraRhtFohaRB, & BraGchld X and Y

are as defin 0 he. radi cal R4 ai ght br anched
(C1-Co) - al kogtgl, pr ef%lr ;aneyrgerr(gjt%@’y. A %%rgbi%bodl ngﬁﬁygfenteﬁléoxﬁvent ion
provi des - 11&/dmrmbundstmighe-¢mmll aor bhanabedri 263 -Cf) thakoRy, R2,
R3, RS, RS, &ﬁ% é%té& %gﬁgg%: gft r@eBbQ%%ena%%ﬁhQndpEQ%er%gﬂ§a| R4 i's

met hoxy. 5 urt er enbo e Invention provid
trifluoromethoxy; straight-chain or branched (C1l-C6) -

15 alkyl substituted Dby one or more halogen atoms,
preferably trifluoromethyl. '

A  further embodiment of the invention provides
compounds of the formula I, characterized in that that

20 R1l, R2, R3, R5, R6, A, B, C, D, X and Y are as defined
above and the radical R4 1is straight-chain or branched
(C1-C6)-alkoxy, preferably methoxy; straight-chain or
branched (Cl-C6)-alkyl, preferably methyl; straight-
chain or branched (Cl-Cé6)-alkylenedioxy (where the

25 second oxygen atom may either be the radical R4 or the
radical R6), preferably methylenedioxy, hydroxyl;
straight-chain or branched (Cl1-C6)-alkoxy substituted
by one or more halogen atoms, preferably trifluoro-
methoxy; straight-chain or branched (C1-C6)-alkyl

30 having one or more halogen atoms, preferably trifluoro-
methyl.

A further embodiment of the invention provides
compounds of the formula I, characterized in that R1,

35 R2, R3, R5, R6, A, B, C, D, X and Y are as defined
above and the radical R4 is straight-chain or branched
(C1-C6)-alkoxy, preferably methoxy.

A  further embodiment of the invention provides




conpounds of the formula I, characterized in that R1-R6, A B, C, D and X
are as defined above and the radical Y is substituted or unsubstituted
(C6-Cl4)-aryl or is (Cl-Cl3)-heteroaryl which contains at |east one 10 to
four N, NH, O and/or S as ring nenber- {gfurther enbodi ment of the

i nvention provides conpounds of the formula |, characterized in that

(Rl-R6, )A, B,C&np&lﬁ@? Xfartﬂa)easmﬁﬁmhn@dllabmm@wth dhiezeld mﬁm&k Ri,s

C6- Cl4) -aryl,or _i.s -Cl3) - het eroar, i cont,ains at |east, one N, NH,
0 and/or S a3°ti Ry’ rré%fbe%%an whteh H’s Bhs&{)s?l? ut'ed ot §ﬁbs%%llﬁeé§ by at
| east one ragbhcat zedlechedréidoonl hdgisupetbosysti ng of hydrogen, am no,
hal ogen, nitro, cyano, straight-chain 20 or branched (Cl-C6)-al koxy,
preferably nethoxy; straight-chain or branched (C -C6)-al kyl, preferably

met hyl ; RydrxylEURtGRICs) eaPRELBEREoNY? Xy FhECL- BBYen bl RBXY RIHBTIHADXY;
strai ght-chawmsﬁéu@a@ncbgd t5d- Cehrmahkoxy WRinGR alcg c3Yhe t uted iy, one or
nor e hal ogen_25 at ons, %ef erably trifluoronethoxy; straight-chain or

branched (CIBEB}%al Ryl Behich Ps &Ghsti fhEedShynid&st ahRsYe RECoddl® at ons,
preferably tradloelovetbykbubAtlitntbar cemediuieti taft ddhe(denent)i-arryar ovi des

30 conpounds_of .t he, f.or a., characterjzed in that RI-R6, A B, C D and
X are as def?ﬁe&sabbﬁk—%d) T3t el ¥ ng SOLE5HERy 12T adPEsF WR%h s
unsubst iltout edo HousulbstNEut @daiby/ dyds ogenriBg dmetniodt or o, 2- or  3- et hoxy,
2, 4-di met hoxy, 3-nitro 3-trifluoronmethyl, 35 2,3,4-trinethoxy,

3,4,5-trinethoxy. A further aspect of the invention provides conpounds of
the fornula & adegitdiarg tembPRdiMARENt ivh f heuselagentieh camasvidesl7 5 10

15 compounds of the formula I, characterized in that
R1-R6, A, B, C, D and X are as defined above and the

15 radical Y 1is (C6-Cl4)-aryl or 1is (Cl-Cl3)-heterocaryl
which contains at least one N, NH, O and/or S as ring
‘member and which is unsubstituted or substituted by at
least one radical selected from the group consisting of
hydrogen, amino, halogen, nitro, cyano, straight-chain

20 or branched (Cl1-C6)-alkoxy, preferably methoxy;
straight-chain or branched (Cl1-C6)-alkyl, preferably
methyl; hydroxyl; (Cl-Cé6)-alkylcarbonyloxy, (C1-C6) -
alkoxycarbonyloxy; straight-chain or branched (Cl1-C6)-
alkoxy which is substituted by one or more halogen

25 atoms, preferably trifluoromethoxy; straight-chain or
branched (Cl-C6)-alkyl which is substituted by one or

more halogen atoms, preferably trifluoromethyl.

A further embodiment o©f the invention provides
30 compounds of the formula I, characterized in that

R1~R6, A, B, C, D and X are as defined above and the

radical Y is a l-phenyl radical which is unsubstituted

or substituted by hydrogen, 3,4-dichloro, 2- or

3-methoxy, 2,4-dimethoxy, 3-nitro 3-trifluoromethyl,
35 2,3,4-trimethoxy, 3,4,5-trimethoxy.

A further aspect of the invention provides compounds of
the formula I according to the invention for use as

medicament.



A further aspect of the invention provides a process for preparing the
conpounds of the fornula | according to the invention, characterized by
the following steps: a) lithiation of the correspondi ng 1- N protected
i ndol e or heteroindole derivative and neaction with Z-COY, where Zis a
suitabl e | eaving group, such as halogen, or HCO Y, giving the
\(/:\'ﬁrrﬁspondi Pag ﬁethaa@neaswciwagfve;éw _tﬂﬁenﬁﬂbi?]em%d.idg@ t@rpir@rc)ésgl co][lol
ichis, i appropriate, . oxidized to the t hanone ecivative,, i
appropri ate froeﬁ*ro‘\glél %?l?%etgﬁotcé)g]ﬁo\}lg% rooprnF%%d%fmF%aaéplaSﬁPirgtl@ furt her
reacti on of tdhehedotvare igradi dad sadiye pir o doy esh& ol perngestepd urt her
aspect of the | nuanti QL AW (IS JTegh CARN o p SR ShG- L ol 8as L one
conmpound of the formﬁa | according to the |rR/_ent|p , ppropriate
t oget her 520 wi th custsifrs phahrhesgingslleadeyivatisse apddoreagkéopi ents. A

further aspect of thedmvenidoay,prouedes antifundr sAqeMIS GeARAiLS Ng an
effective anount of at |east one 25 conpound of the formula | according to
the invention, if &HDfWHriabelt GFetPRICI%tn astioidy phdt WhRButeal

auxi liaries and/ or exttidssdrsdiny f ukch®anaseect detivheivaversd ontpeovi des a
process 30 for preparing the nedi canents accarding to.t.he inventi.qn,
characterized in t hato 2t 14 Fhe ceg%plcﬁﬁ‘}’d ag‘fcofhr?g fgm%a Ilsaccégdi ng to
the invéfAtion is, |faprappoptiate togetdheedw tkccustomary peahamoesti cal
auxi liaries and/ or edg:,_iig}ae&t‘%, converted into a 35 customary

phar maceutical presentation form A further aspect of the invention

provi des a proces® ¥orapreprRFiaket hemaneilt GforthRyeprataetsydi AGoLw t he

i nvention, characterdmzed in that an effective anmount of

c) if appropriate further reaction of the reactive
15 radicals by procedures known per se.

A further aspect of the invention provides medicaments,
comprising at least one compound of the formula I
according to the invention, 1if appropriate together
20 with customary pharmaceutical auxiliaries and/or

excipients.

A further aspect of the invention provides antitumor
agents, comprising an effective amount of at least one
25 compound of the formula I according to the invention,
if appropriate together with customary pharmaceutical

auxiliaries and/or excipients.

A further aspect of the invention provides a process
300 for ©preparing the medicaments according to the
invention, characterized in that at least one compound
of the formula I according to the invention is, if
appropriate together with customary pharmaceutical
auxiliaries and/or excipients, converted into a

35 customary pharmaceutical presentation form.

A further aspect of the invention provides a process
for preparing the antitumor agents according to the

invention, characterized in that an effective amount of



- 18 at |east one compound of the fornmula | according to the invention
Is, if appropriate with customary pharma- ceutical auxiliaries and/or

exci pients, converted into a customary pharmaceutical presentation form 5
A further aspect of the invention proviggs_nedi caments according to the

i nvention, characterized in that they can be adninistered orally,

peroral ly oratopegst! ¥nkocampdamBlor theA dormtel msRadrfing he idention
provides antitunor. agents according tq the in Ention characteri zed in
that they cahnﬁﬁngﬁﬂ?ni%?@r oPRPNYPIFEESr al iy Ror CUE BRPREY | PRIFSE rammal .
15 The conpooadsiasgtordixigd iteiklse damvbnt | ercopiehesf orcmumive rtledc aim e
prepared by pr n : r . fol |l ow ng
processes: 28 §§§E§§%fgt?ﬁ%rﬁgé?ﬁglfégongéggpég ?éegggﬂd conversion into
t he corréspondi ng met hanones: Rl THF, -78C Rl 0 Ph R + HIR2 0 THF, -78C

Rl a: PDC CHRCEZERYERiNJeB: 14 FLNOr 9n3eatabs Br REIIMmd&i caments

according to the invention, characterized in that they

can be administered orally, perorally or topically to a

mammal .

10
A further aspect of the invention provides antitumor
agents according to the invention, characterized in
that they can be administered orally, perorally or
topically to a mammal.

15

The compounds according to the invention of the formula
I can be prepared by processes known per se, for
© example by the following processes:

20 a) Lithiation of the indole derivatives and conversion
into the corresponding methanones:

R Z R
= R ° 1
R—c L | . Ci R} _THF.-78C R N' R?
N7 L b )
SO, O $0, O
Ph Ph
R 78°C “ R
# g0
R— I | , hA_r R— I I g2
N T )
SO, $02 OH
Ph Ph
a: PDC/CH5Cly/pyridinium- R
trifluoroacetate R! Z 7
NN
b: PDC/DMF $020
Ph

25 b) Removal of the phenylsulfonyl protective group:



25 b) Renoval of the phenyl sul fonyl protective group: - 19 R S02 0 Ph a:
NaCOH Et OH b: TBAFI THF c¢) Further reaction of the nethanones for RL = 5
benzytoxy: 5 Ph L I IR2 N THEZMeOH 1:1 /60C Y HHOR2 3 R R3-COClI / ethyl
acetate / pyridine / RT HO O The conpoupgls_of the above fornmula I in which
R1 is hydrogen or a phenylsul fonyl radical are useful 10 internediates for
preparing the other co unds of the fornula I. The conpounds Rused as

starting natepha$s; of which are commercially aya known from
the 15 literafurig, |re obir@i ned by Na@dEddes known' f Fom h |t@r2ature,
furthernore, their ation is d?@ﬁgmggd in the exa e§‘1 e processes

known fromthe I|te 2Pe are described, for exanple, in LPiadﬂ M

Fi eser, Organische Cﬁ@n1e [Organic Chemistry], 2nd 20 edition, 1979, pages
1417 to 1483 and in the literature cited therein on pages 1481-1483, in
Houben- Weyl - Mull er, Methoden der organi schen Chem e [ Met hods of

c) Further reaction of the methanones for R!' = 5-
benzyloxy:
5
R
ro | R ammonium formate / Pd-C HO I
Ph N R THF/MeOH 1:1/60°C N
H O H O

3.0 R
R3-Cl/acetone/ K,CO3 R UI( 2
R
reflux *
H O R © "
R3-COCI / ethyl acetate / \T( | 2
pyridine / RT © N "

The compounds of the above formula I in which R1 is

hydrogen or a phenylsulfonyl radical are useful
10 intermediates for preparing the other compounds of the

formula I.

The compounds used as starting materials, some of which
are commercially available or known from the
15 literature, are obtained by processes known from the
literature; furthermore, their preparation is described
in the examples. The processes known from the
literature are described, for example, in L. and M.
Fieser, Organische Chemie [Organic Chemistry], 2nd
20 edition, 1979, pages 1417 to 1483 and in the literature
cited therein on pages 1481-1483, in Houben-Weyl-
Miller, Methoden der organischen Chemie [Methods of
Organic Chemistry] and in Ullmanns Encyklopddie der
technischen Chemie [Ullmann’s Encyclopedia of Technical



Organic Chem stry] and in Ul mnns Encykl opadi e der technischen Chem e
[Ul mnn's Encycl opedia of Technical R3-Cl /acetone/ K2CO3 R reflux - 20
Chemistry]. Furthernore, the resulting conpounds of the formula | can be
separated into their enantioners and/orpp di astereoners. Thus, for exanple,
the resulting conpounds of the fornula | which occur as racemates can be
separat ed | drerieisypptical anti podes by nethods known per se, and
conpounds of the formula | having at |east two asymmetrically substituted
carbon atons can 10 be separated owing to their physico-chem cal

di ff er ences Myrttetimomse knoha persuﬂ&infgorcmqaasmtcks bgf mmnﬁbngmhphy and/ or

fractional cLyst aU i zaéé%&a{&go it % r hg;&ere tslélf@r@ i 1;1 ?grral ned in

racenmic form- can then Separated Into the enanti oners as mentioned 15
above. Skparditd e BHFORRGIEM | orTéml§,| s peef eraddnpler ri ddreout repulcdhgm

chr omat ogr aphy X fdd r¢ phaseseRi1bYr FReENSHakhzati eacbhameancaptically

active solvent or 20 by reaction with an optically active substance which
forms salts R Hépﬁyéf:ﬁgeslntscucﬁhﬁér Rt ES@&hpRBL1PEEESr Lbr MEHNAES, with

the racem c ieWREOUsSh E@Ithﬁﬁﬁebﬁiﬁohh@sr eFultHengr enpindshat i heator nul a |
25 can be c nverte into their salts with {__norganlc % organic acids, in

particul ar, PR cHTMERT 158 1Y | REBSHhER FEPh&AmRO8 dF¥SF | $38nd
physi ol agi caiel y aepepa’adadie saktiag Acitds whtlchiare phl_ytsabbechernlthlls

purpose are,g rggg?cggg Pa/hyrgéﬂ?&é)“k%o%%' Id% #0 Srg_:ydr gpgor&ga c;le b ul furic

aci d, phosphorlc mari ¢ aci d, succinic aci'd, actlc itric
acid, tart aironatapaPhnl and/ati dravtiensdr CIYStmbyl%@m@mn antam di c

group, such @si#@& diastereomers which, if obtained in racemic form,
can then be separated into the enantiomers as mentioned

15 above.

Separation of enantiomers is preferably carried out by
column chfomatography on chiral phases or by
recrystallization from an optically active solvent or

20 Dby reaction with an optically active substance which
forms salts or derivatives, such as, for example,
esters or amides, with the racemic compound.

Furthermore, the resulting'compounds of the formula I
25 can be converted into their salts with inorganic or
organic acids, in particular, for pharmaceutical use,
into their pharmacologically and physiologically
acceptable salts. Acids which are suitable for this
purpose are, for example, hydrochloric acid,
30 hydrobromic acid, sulfuric acid, phosphoric acid,
fumaric acid, succinic acid, lactic acid, citric acid,

tartaric acid or maleic acid.

Moreover, if they contain an acidic group, such as a
35 carboxyl group, the compounds of the formula I can, if
desired, be converted into their salts with inorganic
or organic bases, 1in particular, for pharmaceutical
use, into their physiologically acceptable salts. Bases

which are suitable for this purpose are, for example,



35 carboxyl group, the conpounds of the fornmula | can, if desired, be
converted into their salts with inorganic or organic bases, in particular,
for pharmaceutical wuse, into their physiologically acceptable salts. Bases
which are suitable for this purpose arepqfor exanple, - 21 sodium
hydr oxi de, potassi um hydroxi de, cycl ohexyl ani ne, et hanol ani ne,

di et hanol am geqang h?d@b&dﬂ@',a@dt%-ss&%rﬂde&dj@,t el onkd setamidee, novel
conmpounds of tge E Ornula.l gnd heir salts have use uI,Rropertles. Thus,
the conpoundStBRNPHE™MBEnuFASFRaRROABIRG £BY%t hELCERGBRLABA Rave, for
exanpl e, useful pharmacol ogi cal properties. In particular, the conpounds
of the fornuAa 'n%§BnQ8 %%eqj%§ antitunDEhagents and for the

chenot her apy of "tUmor patients. Tﬂ%t%%%boun sn8ye%h§°mP8Pﬁﬁﬁa %Qi?nﬁtﬂt
cell divisiohotmnla- i eodi $hadtri er)l tsamadviehusefunprppmestthied .n Bds t i on,
the conmpoundg,.aceghfdbldako thke kpwentd.qn.gan ifhiki [
polynerizatig%einglrgctly or irectly.Olﬁﬁi%iticn1%§é9é§%£§Irkﬁ\d25?n1 may
be effected BYVeRbpPNngheNe: cefPr cS¥3mP e, t Heseiibr R Tmacqlkagiiaging in

the death ofpibgereebls (appRE@ScSlar, ThecCUMPIMIAO A hend ordgrhad are
furthernore suitable for preventing or,reducin formati on and

proliferati oh of3Ret &5t adti®d n e %%Hb?uﬁﬁrhbggﬁvéﬁ, fREy R&Fe the
anti - andilogeshempohenapql camdtoryr thwriefmyse behsuidaleifdy use s

antitunor agents y . inhibiting tynor. vascul arization, The exanpl es bel ow
T st rat e (FTRYENC on B P by Lo s S L1 1P C s o 5 Gard f o
prepari ng thend- phenyl sthfiony| grdwE 2. i nbiwl ydghiemdn ) - Methanoinp@osty di ng to

the 1nventignedPafhg: 786 9tfeM {Apefi®Rl) - BHAYLLE! NI B, added
dropwi se to 2.23 ,?1519 mol ) of abs. _ o
polymerization indirectly or directly. Inhibition of
15 cell division may be effected by stopping the cell
cycle of the tumor cells, resulting'in the death of the
cells (apoptosis). The compounds of the formula I are
furthermore suitable for preventing or reducing
formation and proliferation of metastases in the body.
20 Moreover, they have anti-angiogenic potential and may
therefore be suitable for use as antitumor agents, by

inhibiting tumor wvascularization.

The examples below illustrate the invention without
25 limiting it.

General procedure for preparing the 1l-phenylsulfonyl-
1H-2-indolylphenyl-l-methanols according to the
invention
30
At -78°C, 9.9 ml (15.9 mmol) of n-butyllithium are
added dropwise to 2.23 ml (15.9 mmol) of abs.
diisopropylamine in 15 ml of abs. THF. The mixture is
stirred at this temperature for 10 min and then warmed
35 to 0°C and stirred for a further 30 min. A solution of
the appropriate 1l-phenylsulfonylindole (component A)
(14.0 mmol) in 22 ml of abs. THF is added over a period
of 10 min. The reaction mixture is stirred at 0°C for

30 min and then cooled to -78°C. The appropriate



diisopropylamne in 15 m of abs. THF. The m xture is stirred at this
tenperature for 10 min and then warmed 35 to OC and stirred for a further
30 min. A solution of the appropriate 1-phenyl sul fonylindole (conponent A)
(14.0 mol) in 22 mM of abs. THE is addgg over a period of 10 mn. The
reaction mxture is stirred at OC for 30 mn and then cooled to -78C. The
appropri ate al@@hyaédehystepdconporeent B)5 (415 mébomol ) si Sdﬁisssmzcv@d im 15 ni

of abs. THE a d_added _dr.op t rgi_n erat ure
(overni ght), ?hei‘mggt t#)e |\g}&guar€% S&d% |H]r %"‘&88 m% tferl NIrHe® or gani c
phase is 5 sepamattee;mm:fa'awmt heoeque@lst )phadde smextnaet edSt mcaeredl nmes

wth in each; ﬁgA) go%?tum |caHgy| ofceig atigry They, cog‘gggﬁgcorgggég phases are

washed with 10 onate sol ution an and dri ed over
sodi um sul f aéarghedseffemnd sthenpyetowhdehapedie @ ek tresmd t he

crude pr oducx:lﬂnéstw&hpumfbsehbxea%@ usm mehred o8y aphye@aiecr yaial | i zed
from et hanol Conponent A

5- met hoxy- | -ﬁﬂréﬁwqgﬁl FOTRALT ¢ RhARRT e 2765 EBFPSAent B bhY% al SRy HE

5- met hoxy- I-pheayhsuhtenwoﬂd&ﬁn ndﬁblyh@hﬁﬁ’tw ahd rmilhaﬂobvb’b sdiiLuﬁQC 20
Exanpl e 2: Co g h tvho I-phgn%I S a{g H-dlz e,fidm e onent
B: 2- et hoxy=H % Fden Se r?ent oxi/ FEPBRENTI SUPFENYIEANG=5t ifidoi SH r(
met hoxyﬁf@enyal)ldl hiee ha@ollldQS Modug@s- 76€ Bdagmpl eo8riTomporiant dolumn

305 et hoxy 1 pheeoT Sal Lonyl - [ EF e Phdal o (3 Eon BendnbRL NOxy-benzal denyde
Example 1:
Component A: 5-methoxy-l-phenylsulfonyl-1H-2-indole
15 Component B: benzaldehyde
5-methoxy-l-phenylsulfonyl-1H-2-indolylphenyl-1-
‘methanol
Mp.: 51-52°C

20 Example 2:
Component A: b5-methoxy-l-phenylsulfonyl-1H-Z2-indole
Component B: Z-methoxy-benzaldehyde
5-methoxy-l1-phenylsulfonyl-1H-2-indolyl (2-
methoxyphenyl) -1l-methanol

25 Mp.: 75-76°C

Example 3:
Component A:; 5-methoxy-l-phenylsulfonyl-1H-2-indole
Component B: 3-methoxy-benzaldehyde

30 5-methoxy-l-phenylsulfonyl-1H-2-indolyl (3-
methoxyphenyl)-1l-methanol
Mp.: 121-122°C

Example 4:

35 Component A: 5-methoxy-l-phenylsulfonyl-1H-2-indole
Component B: 4-methoxy-benzaldehyde
5-methoxy-1-phenylsulfonyl-1H-2-indolyl (4-
methoxyphenyl)-1-methanol
Mp.: 78-79°C




met hoxyphenyl ) - 1- met hanol M. : 121-122C Exanple 4: 35 Conponent A:
5- met hoxy-1 - phenyl sul fonyl -1 H 2-indol e Conponent B: 4-nethoxy- benzaldehyde
5- met hoxy- | - phenyl sul fonyl - | H 2-i ndol yl (4- met hoxyphenyl)-1-net hanol M. :
78-79C - 23 Exanple 5: Conponent A: 5-py@thoxy-|-phenyl sul fonyl -1 H 2- i ndol e
Component B: 2, 4-di nmet hoxy- benzal dehyde 5
5- nethoxy | - phenyl sul fonyl -1 H 2-i ndol yl (2, 4- di met hoxyphenyl) - 1- net hanol

.o 119- 12qg Exarg ? 6: 10 Conponent A: 1-phenyl sul fonyl-|H 2-indol e
Conponent B: dr hyl - car bal dehyde
1- phenylsulf@mm@eméhﬂ Andb+métﬂepy+1dpnghyléuhﬁbhghelH—Rbind&&éC (deconp.)

15 Exanple 7¢ 5@9@ 2? é-&%:ﬁé%é&%ﬁ@r‘?%iéé’ﬂ{,&@y'" H-2-1ndol e)

Conponent B: 4 ano enz
4- hydr oxy( 1- %h@ﬁyh@&YfbnghemYﬂQUlﬁ@@Y%f)HE?hymd©lybéazénecarbon|tr|Ie 20

Mp.: 150C (@P{Q@Phéx% P) 31 -FOFRLRSNL A
5- met hoxy- 1| - pheny] sul f onyl1 - 2-indol e Conponent B:

4- |squ|noI|%9l-c%}%a1%%h de 25
4- |squ|noI|nyI(5 met hoxy- | - phenyl sul fonyl -1 H 2- indol yl)-1-net hanol Mp.:

138-139C Ex i 0 Conponent A: 5-nmet hoxy-I-phenyl sul fonyl -1 H 2-indol e
Conponent B %u hollnylcarbaldehyde
10 Component A: l-phenylsulfonyl-1H-2-indole

Component B: 3-pyridinyl-carbaldehyde
l-phenylsulfonyl-1H-2-indolyl (3-pyridinyl)-1-methanol
Mp.: 146°C (decomp.)

15 Example 7:
Component A: 4-hydroxy(l-phenylsulfonyl-1H-2-indole)
Component B: 4-cyanobenzaldehyde
4-hydroxy(l-phenylsulfonyl-1H-2-indolyl)methyl-1-
benzenecarbonitrile

20 Mp.: 150°C (decomp.)

Example 8:
Component A: 5-methoxy-l-phenylsulfonyl-1H-2-indole
Component B: 4-isoquinolinyl-carbaldehyde

25 4d-isoquinolinyl (5-methoxy-1-phenylsulfonyl-1H-2-
indolyl)-1l-methanol
Mp.: 138-139°C

Example 9:

30 Component A: 5-methoxy-l-phenylsulfonyl-1H-2-indole
Component B: l-isoquinolinylcarbaldehyde
l-isoquinolinyl (5-methoxy-1-phenylsulfonyl-1H-2-
indolyl)-1l-methanol
Mp.: 167-168°C




1-i soqui nol i nyl (5- met hoxy- | - phenyl sul fonyl -1 H 2- indol yl)-1-nethanol M.:
167-168C - 24 GCeneral procedure for preparing the 1-phenylsul fonyl -

1H 2-1 ndol yl phenyl -1 - met hanones according to the invention 5 17.8 ml (28.6
mol ) of n-butyllithiumare added dropwse to 4.01 ml (28.6 mmol) of abs.
diisopropylamine in 30 mM of abs. THF. The mixture is stirred at this

tenperat ure ehefl NMprcttdhideNEvRr Prbpd Ay . tﬁeswﬁuénylcs‘uﬂ

appropriate e | f onyl i nd conponent A)..(26.0 1) |n 35 n

o abs. TrELFS aa%%afx%eﬁeavg 2 BABhEnSHRRT o SRRSIRR | ontoni xttRe 1 s
stirred at OthventH6nm n and then cooled to -78C. This mxture is added to
a solution, precooled to 15 -78C, of the appropriate carbonyl chloride

(conponent B) (30 mol) in 40 m of abs. THF. The mi xture is stirred at
this tenperature fod 6028.% amdnalien @ﬁuredbutmﬂbiZEGumi afre5%astzidum

bi car bonat e ép&g&igg ang, extJ apt ed m%th ethyls acepal gy Thggorgapic phase
t

is 20 dried over sodi umsulfate and e solvent is reaned under reduced
pressure. Theéliespyeeyiamgngsgnveld iml efheépsand'Hl xeBhei fRxpeEeolicum et her

until crystatlizadi on @tis iten Bietparredumrlﬁofmheaﬁa Qhlen wiasfied with
petrol eum et her Sggkdrled 5 Exanple 10; . Conmp

1- phenyl sul f bRyl 2- Pnddi¥- M Esipontht Ehebeﬁ?8§PpEHPGFldé phenyl-

1- phenyligul f saytehit Padobel yicpmeaylenlt- et haren® mbp. inlds 14BCdExanpl e

11: Conponeng, & %HP“?QVE88EEOB¥EE'Q‘%é&@%%'%f 10 min. The reaction
mixture is stirred at 0°C for 60 min and then cooled to
-78°C.

This mixture is added to a solution, precooled to
15 -78°C, of the appropriate carbonyl chloride (component
B) (30 mmol) in 40 ml of abs. THF. The mixture 1is
stirred at this temperature for 60 min and then poured
~into 200 ml of 5% sodium bicarbonate solution and
extracted with ethyl acetate. The organic phase is
20 dried over sodium sulfate and the solvent is removed
under reduced pressure. The residue is dissolved in
ether and mixed with petroleum ether until
crystallization sets in. The product is filtered off,
washed with petroleum ether and dried.
25
Example 10:
Component A: l-phenylsulfonyl-1H-2-indole
Component B: benzoyl chloride
l-phenylsulfonyl-1H-2-indolylphenyl-l-methanone
30 Mp.: 142-143°C

Example 11:
Component A: l-phenylsulfonyl-1H-2-indole
Component B: 2-methoxy-benzoyl chloride

35 1l-phenylsulfonyl-1H-2-indolyl (2-methoxyphenyl)-1-
methanone
Mp.: 141-143°C




Conmponent B: 2-met hoxy-benzoyl chloride 35

1- phenyl sul fonyl - | H 2- |ndonI(2 nmet hoxyphenyl ) - 1- net hanone M. : 141-143C -
25 Exanple 12: Conponent A: phenylsulfonyl-lH—Z i ndol e Conponent B:

3- net hoxy- benzoyl chloride

1- phenyl sul fonyl -1 H 2-i ndol yl ( 3- nethoxyphenyl) 1- 5 nethanone Mp.: 101-103C
Exanpl e 13: gggn%magnggA 1- phenylsulfonyI-IFLZ i ndole 10 Cbnponent B:

2, 4- di met hoxy- benzo chl ori

1- phenyl sul fOMTR2Y 2%nd%T®*F?r2YhS‘a}%%?%x%??en%P§oﬁe met hanone Mp.: 66-68C
15 Exanpl e ldbomangponeni Femdeipheyntbendt dphydhldtP2dé ndol e Conponent B:

3,4,5-trimet i :

1- phenyl sul f%%?l Wfd@ %%d%%n ?l { met}homgenﬁi ]thanone 20 M. :
152- 153C5ExaM@ﬁ¢aaneCbnponent A: 3-net hyl -1 -phenyl sul fonyl -1 H 2-i ndol e
Conmponent  B:y2- mef froxyg penzoyl chl oride 25

3- nethyl-I-phenylsulfonyl-lFLZ i ndol yl (2- net hoxyphenyl) - 1-net hanone M. :
167- 169C Exanpl e 16: 30 Conponent A: 3-nethyl -I|-phenyl sul fonyl -1 H 2-i ndol e
Conponent B:g.dam@tdoxyr benzoyl chloride

ilggfhyl-l-phen éggggqul-lFEé%;{gEHg%é&& lHt?o§&Phenyl) 1- met hanone M.

10 Component B: 2,4-dimethoxy-benzoyl chloride
l-phenylsulfonyl-1H-2-indolyl (2, 4-dimethoxyphenyl)-1-
methanone
Mp.: 66-68°C

15 Example 14:
Component A: l-phenylsulfonyl-1lH-2-indole
Component B: 3,4,5-trimethoxy-benzoyl chloride
l-phenylsulfonyl-1H-2-indolyl (3,4, 5-trimethoxyphenyl) -
l-methanone

20 Mp.: 152-153°C

Example 15:
Component A: 3-methyl-l-phenylsulfonyl-1H-2-indole
Component B: 2-methoxy-benzoyl chloride

25 3-methyl-l-phenylsulfonyl-1H-2-indolyl (2-
methoxyphenyl)-1l-methanone
Mp.: 167-169°C

Example 16:

30 Component A: 3-methyl-l-phenylsulfonyl-1H-2-indole
Component B: 3-methoxy-benzoyl chloride
3-methyl-l-phenylsulfonyl-1H-2-indolyl (3-
methoxyphenyl)-1-methanone
Mp.: 113°C

35
Example 17:

Component A: 3-methyl-l-phenylsulfonyl-1H-2-indole
Component B: 2,4-dimethoxy-benzoyl chloride
3-methyl-1l-phenylsulfonyl-1H~2~indolyl (2,4~



35 Exanpl e 17: Conponent A: 3-nethyl -I-phenyl sul fonyl -1 H 2-indol e
Conponent B: 2, 4-di net hoxy-benzoyl chloride

3- nethyl-I-phenylsulfonyl-lFFZ indolyl (2,4 - 26

di met hoxyphenyl ) - 1- net hanone Mp.: 155-;57C Exanpl e 18: 5 Conponent A
3- nethyl-I-phenylsulfonyl-lH-2 i ndol e Conponent B:

3,4, 5-tri metdgxer ¢ Of il hanone
3- nethyl-l-phenylsul oan-IF+2 i ndol yl (3, 4,5- trinethoxyphenyl)-1-methanone

10 Exanple @ 5 met hyl - | - phenyl sul fonyl -1 H 2-i ndol e
Conponent B: 2- nethoxy benzoyl chloride 5-nethy|-I-phenylsulfonyl-lF+2-

indonI(2-nq£hqﬁ§fh qyl) 1- met hanone 15 Mp.: 157-158C Exanpl e 20:
Conmponent A:75% 3& 1-phenyl sul fonyl -1 H 2- i ndol e Conmponent B:

3-nethoxﬁ-b€hmmnneﬂﬂ(ﬁ:cﬁrdﬁkﬁykﬁﬂ+ghemyxﬁuﬂ@dmuﬂ*Iﬂﬁa—imﬁd&éndoIyI(3-
met hoxyphenyl ) - 1- 0 124.- > - 2D nponent A:
5-net hyl -1 - p(;]%mréﬁr{s’%#tpﬁyrflﬁ\% %@%ﬁmf#ﬁéd. nmet hoxy- benzoyl
chloride 5-Jrewethvl= %ﬂﬁhﬁﬂx&ﬁﬁkﬁﬂnYl+%Hh2Tﬁﬁﬂ%dxh(ﬁr4,5-

di met hoxyphenyd et vy 30 f@men22: Conponent A
5- et hyl - I - phenyl sul f'onyl -1 H 2-i ndol e Conponent B:

3,4,5-trinmet hoxy-benzoyl chloride
5- met hyh ol - phemy sl Tonyl - | H 2-i ndol yl (3, 4, 5- trimet hoxyphenyl) - 1- met hanone

Component A: 5-methyl-l-phenylsulfonyl-1H-2-indole
Component B: 2-methoxy-benzoyl chloride
5-methyl-l1-phenylsulfonyl-1H-2~-
indolyl (2-methoxyphenyl)-1-methanone

15 Mp.: 157-158°C

Example 20:
Component AE 5-methyl-1l-phenylsulfonyl-1H-2-indole
Component B: 3-methoxy-benzoyl chloride

20 5-methyl-l-phenylsulfonyl-1H-2-indolyl (3-
methoxyphenyl)-1l-methanone
Mp.: 124-127°C

Example 21:

25 Component A: 5-methyl-l-phenylsulfonyl-1H-2-indole
Component B: 2,4-dimethoxy-benzoyl chloride
5-methyl-l-phenylsulfonyl-1H-2-indolyl (2, 4-
dimethoxyphenyl) -1-methanone

30 Example 22:
Component A: 5-methyl-l-phenylsulfonyl-1H-2-indole
Component B: 3,4, 5-trimethoxy-benzoyl chloride
5-methyl-l-phenylsulfonyl-1H-2-indolyl (3,4, 5-
trimethoxyphenyl) -l1-methanone

35
Example 23:
Component A: S5-methoxy-l-phenylsulfonyl-1H-2-indole
Component B: benzoyl chloride
5-methoxy-1-phenylsulfonyl-1H-2-indolylphenyl-1-



35 Exanpl e 23: Conponent A: 5-nethoxy-|-phenyl sul fonyl -1 H 2-indol e
Conponent B: benzoyl chloride

5- met hoxy- I-phenylsulfonyI-IFFZ i ndol yl phenyl -1 - 27 methanone My.: 148C
Exanpl e 24: 5 Conponent A: 5-net hoxy-Jd-phenyl sul fonyl -1 H 2-i ndol e

Conmponent B: 2-nmet hoxy-benzoyl chloride

5- met hoxy- | -npdveiyr s f onyl - | H 2-1 ndol yl ( 2- met hoxy- phenyl) - 1- met hanone M.
179C 10 ExaqPIe gf nponent A: 5-net hoxy-I-phenyl sul fonyl-1H 2-indol e
Conponent B: B3 et Hoxy- benzoyl chl ori de

5- nethoxy | - phenyl sul fonyl -1 H 2-i ndol yl ( 3- met hoxy- 15 phenyl) - 1- net hanone

.. 181C Eﬁﬁgﬁ] Conmponent A: 5-net hoxy- 1 -phenyl sul fonyl -1 H 2-i ndol e
20 Conponent é?ré;%oxy benzoyl chloride

5- met hoxy- | -@irergtent fnyd=met+pox yrdbt g €y hew hoxyy L phéngt jnde et hanone M. :

129-130C 25 Eammphén B Garponent jbegkégﬁrgﬁgb}l&@enylsquonyI-IH-2 i ndol e
Conponent B:_ 2, 4- di met hoxy- benzo chl or

5- met hoxy- I-?ﬁﬂﬁﬁﬂ%ﬁﬂT%ﬁR@eW¥4iﬁ ﬁﬂﬁﬂkﬁ¥@far%ﬁ¢ﬁ%¥ﬁﬁ@rm$ﬂhﬁﬁﬂj 1- et hanone
30 Mp.: 62- gerdxayml anedfandmarponent A

5-nethoxy-|]ﬂpgpyifgjéonyl-lF+2-|ndole

10
Example 25:
Component A: 5-methoxy-l-phenylsulfonyl-1H-2-indole
Component B: 3-methoxy-benzoyl chloride
5-methoxy-l-phenylsulfonyl-1H-2-indolyl (3-methoxy-

15 phenyl)-l-methanone
Mp.: 181°C

Example 26:

Component A: S-methoxy-l-phenylsulfonyl-1H-2-indole
20 Component B: 4-methoxy-benzoyl chloride

5-methoxy-1l-phenylsulfonyl-1H-2-indolyl (4-methoxy-

phenyl)-1-methanone

Mp.: 129-130°C

25 Example 27:
Component A: b-methoxy-l-phenylsulfonyl-1H-2-indole
Component B: 2,4-dimethoxy-benzoyl chloride
S5-methoxy-l-phenylsulfonyl-1H-2-indolyl (2, 4-dimethoxy-
phenyl)-1-methanone

30 Mp.: 62-64°C

Example 27A:
Component A: 5-methoxy-l-phenylsulfonyl-1H-2-indole
Component B: 3,4-dimethoxybenzoyl chloride

35 5-methoxy-l-phenylsulfonyl-1H-2-indolyl (3,4~
dimethoxyphenyl)~-1l-methanone
Mp.: 75°C (Decomp.)



Conmponent B: 3, 4-di net hoxybenzoyl chloride 35

5- met hoxy- | - phenyl sul fonyl -1 H 2-i ndol yl (3, 4- di met hoxyphenyl) - 1- net hanone
Mp.: 75C (Deconp.) - 28 Exanple 27B: Conponent A

5-met hoxy-1 - phenyl sul fonyl -1 H 2-i ndol e ,&£onponent B: 3, 5-di met hoxybenzoyl
chloride 5-nethoxy-I|-phenyl sul fonyl-IH 2-indolyl (3,55

dlnethoxyphemyé& lenetbanone Mo.: 122-123C Exanpl e 28: Conponent A

1- phenylsulf I-IH— onent _ B: in car bonyl chloride
T Phenyl sul {oMPeTERS A1 §rf§}?%%owr RSy 1 S Lo R he Y rphao 594 1260
Exanpl e 29: d&mSonpoteBt 2, 55dimeéhbayybephenyl suléeonge-1 H 2-i ndol e
Conponent B: y! e, . _

5- met hoxy- I-phe%§$§g$ n§$g+¥E§M#E§OYyI%%—%y%?%?%¥}§§l§ met hanone Mp.: 207C
20 Exanpl%e B@lmQBMQGﬂEhenﬁ&)ﬁl(mephenymsulfonyl-IF+2-indole Conponent B:
4-cyano-ben2@¥ . chhori

4- (1- phenyl su fonyI-IFLZ |ndolylcarbonyl) 1- benzol - 25 carbonitrile M.:

175-177C Exanpl e 31: Conponent A
2- fIuorophenykéﬁpn@thgxy-l-phenylsulfonyl 30 1H 2-indol e) Component B:

2-fluoro-benzoyl chlorjde 2-fluoro ny| ( t hox - phenyl sul fonyl - H 2-
i ndol yl)-1- né?%%ﬂ%%%t A. l—ghenyfsufpo ¥l ?Hng 1ndgle
10 Component B: 3-pyridinyl-carbonyl chloride
l-phenylsulfonyl-1H-2-indolyl (3-pyridinyl) -1l-methanone
Mp.: 124-125°C

Example 29: .

15 Component A: 5-methoxy-l-phenylsulfonyl-1H-2~indole
Component B: 2-pyridinyl-carbonyl chloride
S5-methoxy-1-phenylsulfonyl-1H-2-indolyl (2-pyridinyl)-1-
methanone
Mp.: 207°C

20
Example 30:

Component A: 4-(l-phenylsulfonyl-1H-2-indole
Component B: 4-cyano-benzoyl chloride
4- (l-phenylsulfonyl-1H-2-indolylcarbonyl)-1-benzol-

25 carbonitrile

Mp.: 175-177°C

Example 31:
Component A: 2-flucrophenyl (5-methoxy-l-phenylsulfonyl-
30 1H-2-indole)
Component B: 2-fluoro-benzoyl chloride
2-fluorophenyl (5-methoxy-1-phenylsulfonyl-1H-2-
indolyl) -1-methanone
Mp.: 199-205°C
35
Example 32:
Component A: 5-methoxy-l-phenylsulfonyl-1H-2-indole
Component B: 2,6-difluoro-benzoyl chloride
2,6-difluorophenyl (5-methoxy-l-phenylsulfonyl-1H-2-



Mp.: 199-205C 35 Exanple 32: Conponent A:

5- met hoxy- | - phenyl sul fonyl -1 H 2-i ndol e Conponent B: 2, 6-difl uoro-benzoyl
chloride 2,6-difluorophenyl (5-nethoxy-1|-phenyl sul fonyl-1H2 - 29

i ndol yl')-1- met hanone Mo.: 124C Exanpl &g33: 5 Conponent A:

5- met hoxy- | - phenyl sul fonyl - | H 2-i ndol e Conponent B: 2-nethyl - benzoyl

chloride 5-ieadDyxyyi:pherisshéonyl -1 H 2-indol yl (2-

met hyl phenyl ) - 1- ég one M.: 149-153C 10 Exanpl e 34: Conponent A:
5- met hoxy- | - eny onyI-IH—2 i ndol e Conponent B:
3-trifluoronet hyl phenyl - benzoyl chloride

5- net hoxy- | - p iéU%%pnyl-IFLZ-indolyl(3 15
trifluoronet %ﬂ%eny 1-nmet hanone Mp.: 175-177C Exanpl e 35: Conponent A
4-f | uor ophenydniBemen hoky-$= mﬂ@h@$$ulfmh@¢yl$Mﬂﬂ¢ﬂ§&+lﬁhﬁfim@mb©nent B:

4-f1 uor o- benzgy, rg d L ( y- | - phenyl sul fonyl -1 H 2-
i ndol yl')-1- netﬁgﬁgﬂgp B! ?? ﬂeﬁﬂ%? 50 %gi éhfg%ﬂ&ngnponent A

5- met hoxy- | - pHERS XY 1 }Eﬁem¥i§Pl?ﬁﬁﬂ%? @ggﬁkﬁﬁﬁﬁ B(23, 4- di chl or o- benzoyl
chloride 5-methexyndnphenydset i &nyhe | H 2-1 ndol yl (3,4 30

d|chIoropheq%é?;liyggpquge

10
Example 34:
Component A: 5-methoxy-l-phenylsulfonyl-1H-2-indole
Component B: 3-trifluoromethylphenyl-benzoyl chloride
5—methoxy—1—phenylsulfonyl—lH—2—indolyl(3—

15 trifluoromethylphenyl)-l-methanone
Mp.: 175-177°C

Example 35:
Component A: 4-fluorophenyl (5-methoxy-l-phenylsulfonyl-
20 1H-2-indole
Component B: 4-fluoro-benzoyl chloride
4-fluorophenyl (5-methoxy-1l-phenylsulfonyl-1H-2-
indolyl)-l-methanone
Mp.: 123-128°C
25
Example 36:
Component A: 5-methoxy-l-phenylsulfonyl-1H-2-indole
Component B: 3,4-dichloro-benzoyl chloride
S5-methoxy-1-phenylsulfonyl-1H-2-indolyl (3,4~
30 dichlorophenyl)-1l-methanone
Mp.: 141-144°C

Example 37:

Component A: 5-methoxy-l-phenylsulfonyl-1H-2-indole
35 Component B: 4-chloro-benzoyl chloride

5-methoxy-l-phenylsulfonyl-1H-2-indolyl (4-

chlorophenyl)-1l-methanone

Mp.: 146-148°C



Mp.: 141-144C Exanpl e 37: Conponent A:

5-met hoxy- | - phenyl sul fonyl -1 H 2-indol e 35 Conponent B: 4-chl oro-benzoyl
chloride 5-met hoxy-I-phenyl sul fonyl -1 H 2-i ndol yl (4-

chl orophenyl ) - 1- met hanone Mp.: 146-148{;--30 Exanple 38: Conponent A:
5- met hoxy- | - phenyl sul fonyl -1 H 2-i ndol e Conponent B: 4-bronp-benzoyl
chloride 5-peimexy-8sphenyl sul fonyl-IH 2-indolyl (4-bronophenyl)- 5

1- met hanone .. 145-148C. Exanpl e 39: Co nent A .

5. et hoxy. | - BT %mf%h%- BB bR TR e eht L 2-indole

3,4, 5-tri retboxyehenzoyt 4¢hboomoebenzoyl chloride

5- met hoxy- | - _
tr|nethoxyph%ﬁ@??ﬁiyie?ﬂgk%%it%%iPg@%% %%2%:§%d%§%%ﬁ? bﬁ%po%%en%%ént A
5- met hoxy- | - prheethane®enyl - | H- 2-i ndol e Conponent B: 4- pentyloxy benzoyl
chloride 5-wpt hoxysl: pheayl sul fonyl -1 H 2-indol yl (4-

pentyl oxyphenyl) - 1- net hanone 20 Mp.: 118-120C Exanpl e 41: Conponent A:
5- met hoxy- | - phenyl sul fonyl -1 H 2-i ndol e Conponent B: 1-naphthyl -carbonyl
chloride 25 ﬁx@mph@xygl-phenylsquonyI-IFLZ i ndol yl (1-

napht hal enyl

5-nethoxy-|-%ﬁ@¥§$%€€?§ yP- $$i5°%§g%léhe%§%%€ﬁéﬁ?§é lé %e+$8% eStbénzoyl

chloridé0 Component B: 3 4,5-trimethoxy-benzoyl chloride
5-methoxy-1l-phenylsulfonyl-1H-2-indolyl (3,4, 5~
trimethoxyphenyl) -1-methanone
Mp.: 140-142°C

15 Example 40:
Component A: 5-methoxy-l-phenylsulfonyl-1H-2-indole
Component B: 4-pentyloxy-benzoyl chloride
" 5-methoxy-1-phenylsulfonyl-1H-2-indolyl (4-
pentyloxyphenyl)-1-methanone

20 Mp.: 118-120°C

Example 41:
Component A: 5-methoxy-l-phenylsulfonyl-1H-2-indole
Component B: l-naphthyl-carbonyl chloride

25 5-methoxy-l-phenylsulfonyl-1H-2-indolyl (1-
naphthalenyl)-1-methanone
Mp.: 225-228°C

Example 42:

30 Component A: S5-methoxy-l-phenylsulfonyl-1H-2-indole
Component B: 4-tert-buty-benzoyl chloride
4-tert-butylphenyl (5-methoxy-l-phenylsulfonyl-1H-2-
indolyl-l-methanone)

Mp.: 161-163°C

35
Example 43:

Component A: 5-methoxy-l-phenylsulfonyl-1H-2-indole
Component B: 2,3-dimethoxy-benzoyl chloride
5-methoxy~-l-phenylsulfonyl-1H-2-indolyl (2, 3—-



4-tert-butyl phenyl (5- met hoxy-| - phenyl sul fonyl -1 H 2- indol yl - 1- met hanone)
Mp.: 161-163C 35 Exanpl e 43: Conponent A

5- met hoxy- | - phenyl sul fonyl - I H 2-i ndol e Conponent B: 2, 3-di met hoxy- benzoyl
chl oride 5-nethoxy-I-phenyl sul fonyl-1H2-indolyl (2,3 - 31

di met hoxyphenyl ) - 1- net hanone Mp.: 128C Exanpl e 44: 5 Conponent A:

5- met hoxy- I-@hﬁéyhsuytbéyyib#ﬁzméﬂﬂahenernponent B:

2,3, 4- trlnet F ? chl ori de

5- met hoxy- I- eny sul fonyl -1 H 2- |ndonI(2 3, 4-

trinethoxyphenyl) 1- met hanone Mp.: 57-59C 10 Exanpl e 45: Conponent A:

5- net hoxy- I-gggﬁgiéuhgonyl-lkkz |ndole Conmponent B: 4-nmet hyl - benzoyl
chl oride 5-nethoxy-I-phenyl sul fonyl -1 H 2-i ndol yl (4- 15

met hyl phe‘iwy|§ormp%@hbn ne5M§ethQ§B ioptepxaapl é0BBl-CHnmpohedelA:

5- met hoxy- |-@Bﬁﬁ&héH£fQHYE hFh2tkmﬁekﬁoxgﬂbépap9meehlgrléeethyl benzoyl
chloride 5-pethox i ndol yl ( 4- ethylphenyl)

| - enylsulfon | -1 H
1- met hanone R@metﬁ%7y188ﬁb?8YE§HH§P§Yh7lHC%anﬁ@ﬁY A2,
5- met hoxy- I-phemgtsuk?pnyhynrkz -h8dhhRon&onponent B: 4- propyl-benzoyl
chloride 5- thﬁé %pgenylsulfonyl-lkkz i ndol yl (4-
P1indthi

propylphenyl

Example 45:
Component A: 5-methoxy-l-phenylsulfonyl-1H-2-indole
Component B: 4-methyl-benzoyl chloride
5-methoxy-l-phenylsulfonyl-1H-2-indolyl (4-

15 methylphenyl)-1l-methanone
Mp.: 126-127°C

Example 46:
Component A: 5-methoxy-l-phenylsulfonyl-1H-2-indole

20 Component B: 4-ethyl-benzoyl chloride
5-methoxy-l-phenylsulfonyl-1H-2-indolyl (4-ethylphenyl) -
l-methanone
Mp.: 107-108°C

25 Example 47:
Component A: 5-methoxy-l-phenylsulfonyl-1H-2-indole
Component B: 4-propyl-benzoyl chloride
5-methoxy-l1-phenylsulfonyl-1H-2-indolyl (4-
propylphenyl)-1l-methanone

30 Mp.: 112-114°C

Example 48:
Component A: 5-methoxy-l-phenylsulfonyl-1H-2-indole
Component B: 2Z-chloro-6-fluoro-benzoyl chloride

35 5-methoxy-l-phenylsulfonyl-1H-2-indolyl (2-chloro-6-
fluorophenyl)-l-methanone
Mp.: 130°C




30 Mp.: 112-114C Exanpl e 48: Conponent A

5- nethoxy | - phenyl sul fonyl -1 H 2-indol e Conponent B:

2-chl or o- 6-f | uor o- benzoyl chl oride 35

5- met hoxy-1 - phenyl sul f onyl -1 H 2-i ndol yl §2-chl or o- 6-

fl uor ophenyl ) - 1- met hanone Mp.: 130C - 32 Exanple 49: Conponent A:

5- met hoxy- I-Qngmyhguhbenyl-lkkz i ndol e Conponent B: 2, 5-di nethyl - benzoyl

e S TP R NG R

5- met hoxy- I-ﬁbmpyhsutfﬁny275thmemdgﬂebem@ogmnphmemth 2-ni tro-benzoyl

chl ori de H- n L (2-18i krophenyl) -
et hanone. Np-CigsY 1O 1R oYt REpove T Az R0, S
5- nethoxyil-éh@ﬁyhyéphgnyﬂJFH-EEKthDee Conponent B: 2-ami no-benzoyl
chloride 5-ppthoxgakcphenyl sul fonyl-1H 2-indolyl (2-am nophenyl)- 20

1- met hanone Exanpl e 52: Conponent A: 5-net hoxy-I-phenyl sul fonyl -1 H 2-i ndol e
Conmponent B: 3-nitro-benzoyl chloride 25

5- met hoxy- | - phemphlsubbonyl -1 H 2-i ndol yl (3-ni trophenyl)- 1- nethanone Mp. :

220 230 R R COTPSLEPby SR ESH L OS5y 2 ol

10 Component B: 2-nitro-benzoyl chloride
S5-methoxy-l-phenylsulfonyl-1H-2-indolyl (2-nitrophenyl) -
l-methanone
Mp.: 190-191°C

15
Example 51:
Component A: 5-methoxy-l-phenylsulfonyl-1H-2-indole
Component B} 2-amino-benzoyl chloride
S5-methoxy-l-phenylsulfonyl-1H-2-indolyl (2-aminophenyl) -
20 l-methanone

Example 52:
Component A: 5-methoxy-l-phenylsulfonyl-1H-2-indole
Component B: 3-nitro-benzoyl chloride

25 S5S-methoxy-1l-phenylsulfonyl-1H-2-indolyl (3-nitrophenyl) -
l-methanone
Mp.: 228-230°C

Example 53:

30 Component A: 5-methoxy-l-phenylsulfonyl-1H-2-indole
Component B: 3-amino-benzoyl chloride
S5-methoxy-1l-phenylsulfonyl-1H-2-indolyl (3-aminophenyl) -
l-methanone
Mp.: 188-189°C

35
Example 54:

Component A: 5-methoxy-l-phenylsulfonyl-1H-2-indole
Component B: 4-nitro-benzoyl chloride
5-methoxy-1-phenylsulfonyl-1H-2-indolyl (4-nitrophenyl) -



5- met hoxy- | - phenyl sul fonyl - | H 2-i ndol yl (3-am nophenyl ) - 1-nmet hanone M. :
188- 189C 35 Exanpl e 54: Conponent A: 5-nmet hoxy-I|-phenyl sul fonyl -1 H 2-indol e
Conmponent B: 4-nitro-benzoyl chloride

5-.-met hoxy- | - phenyl sul fonyl -1 H 2-i ndol yl {4-ni trophenyl) - 33 1-nethanone
Mp.: 161-162C Exanpl e 55: 5 Conponent A:

5- net hoxy- I-phe@ym§mbﬁ@nyl-lFLZ-indoIe Conponent B: 4-am no- benzoyl

chl ori de t ho enyl sul fonyl -1 H 2-i ndol yl (4-am nophenyl ) -
1- met hanone qe g%ﬁl 8? e Conponent A:
5- met hoxy- I-phenylsulfonyl-lF+2-indole Conmponent B:

3- et hoxy- 2- oyl chl ori de
5- met hoxy- I-§%£%§} on | -1 H 2-indol yl (3- et hoxy- 2-

nltropheﬁyI)Cqmm@mﬁQEOhé iﬁm%®h®X18DfPE§@ﬁb$@lSqﬂYIbhﬁoﬁEHFdﬁle

5- met hoxy- |-@$ﬁﬁWﬁéH£fQHYh éﬁ&@olﬁé@&@ylcéﬂpeﬁfﬁé B
2-am no- 3- nethoxgmbenzo chl ori de

20
5- met hoxy- | - PABR %ﬁYTBn9¢e?¥#%u}ﬁ%%Y§T%§'%n%%%Q§Yl(4 aminophenyl) -
met hoxyphenyl }mdt hetbw@one Exanpl e 58: Conponent A
5- met hoxy- | - phenyl sul fonyl -1 H 2-i ndol e 25 Conponent B:
2- et hyl - 3-ni tro-benzoyl chloride
5- met hoxXy- | -Pheamylsubéonyl - | H 2-i ndol yl ( 2- et hyl -
ni trophenyl)s ope 59 t A
5- met hoxy- | - %%£8$Qﬁ€f%ny?Npifggégdf%%ﬁé§91E%fﬁ@ﬁ?l Pir- 22TRAGF
omponent : 3-methoxy-2-nitro-benzoyl chloride
5-methoxy-1l-phenylsulfonyl-1H-2-indolyl (3-methoxy-2-
nitrophenyl)-1l-methanone

15 Mp.: 180°C

Example 57:
Component A: 5-methoxy-l-phenylsulfonyl-1H-2-indole
Component B: 2-amino-3-methoxy-benzoyl chloride

20 5-methoxy-l-phenylsulfonyl-1H-2-indolyl (2-amino-3-
methoxyphenyl)-1-methanone

Example 58:

Component A: 5-methoxy-l-phenylsulfonyl-1H-2-indole
25 Component B: 2-methyl-3-nitro-benzoyl chloride

5-methoxy-1-phenylsulfonyl-1H-2-indolyl (2-methyl-3-

nitrophenyl)-l-methanone

Mp.: 210-211°C

30 Example 59:
Component A: 5-methoxy-l-phenylsulfonyl-1H-2-indole
Component B: 3-amino-2-methyl-benzoyl chloride
5-methoxy-1-phenylsulfonyl-1H-2-indolyl (3-amino-2-
methylphenyl)-1l-methanone

35 Mp.: 206-207°C

Example 60:
Component A: 5-methoxy~l-phenylsulfonyl-1H-2-indole
Component B: cyclopropylcarbonyl chloride



Conmponent B: 3-am no-2-net hyl - benzoyl chloride

5- met hoxy- | - phenyl sul fonyl - I H 2-i ndol yl ( 3- am no- 2-

met hyl phenyl ) - 1- net hanone 35 Mp.: 206-207C Exanpl e 60: Conponent A:

5- met hoxy- 1 - phenyl sul f onyl -1 H 2-i ndol e 3Lanponent B: cycl opropyl car bonyl
chloride - 34 Cycl opropyl (5-net hoxy-| -phenyl sul fonyl -1 H 2-i ndol yI ) - 1-

met hanone Nh:ycﬂdﬁkéé§mxéLﬁ%£ﬁ6&§%fﬂ$hé£@p§@3ﬂ@nfg—1H—2—indoly1)—1—

5- met hoxy- | - phenyl sul fonyl -1 H 2-1 ndol e Conponent B: cycl obutyl carbonyl

chl ori de Q}E‘? %‘E?}P?S-rrethoxy-l-phenwsu|fony|-|Hz-indo|y|)-1- net hanone
10 Mp.: 146-M@7C Ex&np2@°®2: Conponent A

5-benzyl oxy- 1 - phenyl sul fonyl -1 H 2-i ndol e Conponent B: benzoyl chloride 15
5- benzyl oxy- | - phenyl sul f onyl - | H 2-i ndol yl phenyl -1 - met hanone M. : 205-207C
Exanpl e 63: Examgpkpohknt A: 5-benzyl oxy- | - phenyl sul fonyl -1 H 2-i ndol e

Conponent EiCéﬁﬁ@ﬁ@ﬁ@iﬁ?ngfmétﬁ$%?¥i enylsulfonyl-1H-2-indole
5-benzyl oxy- | - phenyl sul fonyl -1 H 2-in onI%3- chl or ophenyl ) - 1- net hanone
Mp. : 150- 15X¢9BECESRP & V¢ L eitpohentbopyl chloride

5-benzyl 0Xy-¢y@i@d§l¥i§ﬂk$-&ﬁ@ﬁhé*‘b£ﬂ§lﬁ’éﬂf&s ppeent 582 - dn&dl P1 p=penzoyl
chl ori de 5-beq¥ | oxy-I| - phenyl sul fonyl -1 H 2-i ndol yl (4- 30
chl or opheny! 5424 Hanone

10 Mp.: 146-147°C

Example 62:
Component A: 5-benzyloxy-l-phenylsulfonyl-1H-2-indole
Component B: benzoyl chloride

15 5-benzyloxy-l-phenylsulfonyl-1H-2-indolylphenyl-1-
methanone
Mp.: 205-207°C

Example 63:

20 Component A: 5-benzyloxy-l-phenylsulfonyl-1H-2-indole
Component B: 3-chloro-benzoyl chloride
5-benzyloxy-l-phenylsulfonyl-1H-2-indolyl (3-
chlorcphenyl) -1-methanone
Mp.: 150-152°C

25

Example 64:
Component A: 5-benzyloxy-l-phenylsulfonyl-lH-2-indole
Component B: 4-chloro-benzoyl chloride
5-benzyloxy-1-phenylsulfonyl-1H-2-indolyl (4-

30 chlorophenyl)-1l-methanone "

Mp.: 63-65°C

Example 65:

Component A: 5-benzyloxy-l-phenylsulfonyl-l1H-2-indole
35 Component B: 4-methoxy-benzoyl chloride

5-benzyloxy-l-phenylsulfonyl-1H-2-indolyl (4-

methoxyphenyl) -1-methanone

Mp.: 70-72°C



Mp.: 63-65C Exanpl e 65: Conponent A:

5-benzyl oxy- 1 -phenyl sul fonyl -1 H 2-i ndol e 35 Conponent B: 4-nethoxy-benzoyl
chl oride 5-benzyl oxy-I-phenyl sul fonyl -1 H 2-indol yl (4-

met hoxyphenyl ) - 1- met hanone Mp.: 70-72Gs 35 Exanple 66: Conponent A

5- benzyl oxy-| - phenyl sul fonyl -1 H 2-i ndol e Conponent B:

3,4,5-trinmet hoxy-benzoyl chloride 5

5- benzyl oxy- heﬂ% aélfonyl-IFFZ i ndol yl (3, 4, 5-
tri met hoxyph %@T t hanone .. 150-152C Exanple 67: 10 Conponent A

5- benzyl oxy- ¢emm@mgmsuAfoﬁybemtyzexydb+pheﬁph@@hé@myE%1E—zeiM@dyebenzoyl

ot hoxypheny TS ARG hanbne T Ap: tE Tesi g et B0 %08  domonent A
5- benzyl éxy-$=perenyl exiy f brigheh H Dul feloy &1 Lodmponeat v B 3 34 nkt hoxy- benzoyl

chioride 5 bengytaxysbnoberyl suhiongholét 21 ndolyl (3- 20
met hoxyphenyl ) - 1- met hanop N% 9-131C Exanpl e 69: Conponent A:

5- met hoxy- | %ﬁeny %%T*%%y¢-lk+2 |ndole 25 Conponent B:

4-i soqui nol yl - carbonyl chl oride

4-i soqui nol yl (5- qfthgéy | - phenyl sul fonyl -1 H 2-i ndol yl )- 1-nmet hanone M. :

189-190C 30 % Conmponent A: 5-net hoxy-1-phenyl sul fonyl -1 H 2-i ndol e
10 Component A: 5-benzyloxy-l-phenylsulfonyl-1H-2-indole

Component B: Z2-methoxy-benzoyl chloride
5-benzyloxy-l-phenylsulfonyl-1H-2-indolyl (2-
methoxyphenyl)-1-methanone
Mp.: 115-116°C
15
Example 68:
Component A: 5-benzyloxy-l-phenylsulfonyl-l1H-2-indole
Component B: 3-methoxy-benzoyl chloride
5-benzyloxy-l-phenylsulfonyl-1H-2-indolyl (3-
20 methoxyphenyl)-l-methanone
Mp.: 129-131°C

Example 69:
Component A: 5-methoxy-l-phenylsulfonyl-1H-2-indole

25 Component B: 4-isoquinolyl-carbonyl chloride
4-isoquinolyl (5-methoxy-1-phenylsulfonyl-1H-2-indolyl) -
l-methanone
Mp.: 189-190°C

30 Example 70:
Component A: 5-methoxy-l-phenylsulfonyl-1H-2-indole
Component B: l-isoquinolyl-carbonyl chloride
l-isoquinolyl (5-methoxy-l1-phenylsulfonyl-1H-2-indolyl) -
l-methanone

35 Mp.: 200°C

Example 71:
Component A: l-phenylsulfonyl-1H-pyrrolo{2,3-blpyridine
Component B: 2-methoxy-benzoyl chloride



Conmponent B: 1-isoquinolyl-carbonyl chloride
1-isoqui nol yl (5- et hoxy- I-phenylsulfonyI-IFLZ i ndol yl')- 1-methanone 35 M. :
200C Exanpl e 71: Component A: 1-phenyl sul fonyl -1 H pyrrol o[ 2, 3-b] pyri di ne
Conponent B: 2-net hoxy-benzoyl chloridezg 36

1- phenyl sul fonyl -1 H pyrrol o[ 2, 3-b] pyri di n-2-yl ( 2-

met hoxyphenyl }ypAengt baneseyl M E-p$240135L, 5-bExpyphaiA22- gompenent A

oo BRG] o e B o, o 5 3t o benzoy

met hoxyphenyMp- 1- h@¢hadbhe 10 Mp.: 139-140C Exanple 73: Conponent A
1- phenyl sul fonyl -1 H pyrrol o[ 2, 3 b]pyrldlne Conponent B:
3,4,5-trimethoxy-benzoyl chloride 15

1- phenyl§leﬁﬁ§mple+bgrrolo[2 3-b] pyridin-2-yl (3, 4, 5-

tri met hoxyphesy &nénHEAhaPD?ﬁenp@sul%@QyiBiﬁL 998&8[?43 BPpieponent A
1- phenyl sul f ony Fyrrolo di ne nponent

2, 4- di met hox§OBRABYF BRI drR@khoxy-benzoyl chloride
1- phenyl sul f oRgheh{h pi1 E6h 9L 21 8-pyPY61 81 2; 3-8l p2rddin-2-y1 (3-

O ey LA PIETE o MenapdRly 195C (decomp, ) C 25 Buarmi e 7o
Conponerit0 B: M2- met BBxy406&azoyl chloride 30
5- met hoxy- | - phenyl sul fonyl - | H pyrrol o[ 2, 3-b] pyri di n- 2-
Example 73:
Component A: l-phenylsulfonyl-1H-pyrrolo[2,3-blpyridine
Component B: 3,4, 5-trimethoxy-benzoyl chloride
15 1-phenylsulfonyl-1H-pyrrolo[2, 3~ b]pyrldln -2-y1(3,4,5-
trimethoxyphenyl)-1l-methanone
Mp.: 180-181°C

Example 74:

20 Component A: 1—phenylsulfonyl—1H—pyrrolo[2,3—b]pyridine
Component B: 2,4-dimethoxy-benzoyl chloride
l-phenylsulfonyl-1H-pyrrolo[2, 3-blpyridin-2-yl1(2,4-~
dimethoxyphenyl)-l-methanone
Mp.: 190-195°C (decomp.) °C

25
Example 75:

Component A: 5-methoxy-l-phenylsulfonyl-1H-pyrrolol[2,3-
blpyridine
Component B: 2-methoxy-benzoyl chloride

30 5-methoxy-1l-phenylsulfonyl-1H-pyrrolo(2,3-b]lpyridin-2-

yl (2-methoxyphenyl)-1l-methanone

Example 76:

Component A: 5-methoxy-l-phenylsulfonyl-1H-pyrrolo[Z2, 3-
35 blpyridine

Component B: 3-methoxy-benzoyl chloride

5-methoxy-l-phenylsulfonyl-1H-pyrrolo[2, 3-b]lpyridin-2-

vl (3-methoxyphenyl)-1l-methanone



yl (2- met hoxyphenyl ) - 1- net hanone Exanpl e 76: Conponent A:

5- met hoxy- | - phenyl sul fonyl -1 H pyrrol o[ 2, 3- 35 b] pyri di ne Conponent B:
3- met hoxy- benzoyl chl oride

5- met hoxy- | - phenyl sul f onyl - | H pyrr ol of 233-b] pyri di n- 2-

yl ( 3- met hoxyphenyl ) - 1- net hanone - 37 Exanple 77: Conponent A
5-nethoxy-|-DhemylsuVﬂonyl-IFprrroIo[Z 3- b] pyridine Conponent B:

3,4,5-trinethoxy-benzo
S et howy - R RERE B, R B rEh en S S Ak B APy rroLo (2, 3-
5yl (3, 4, 5-trbheyhodyphenyl ) - 1- net hanone Exanpl e 78: Conponent A:

‘2 Tgrﬁé{hggg&ﬁ%g%}f#fﬁnyé kLD PYEEREChExd-pdRBLDY T LALBE: G@mponent B

5- net hoxy> | - h@ﬁyh@m’fbnyhewllpylf@nm%zlﬁ-ﬁypy@lau Ar2=b)pyridin-2-

yl (2, 4- di met poxyphesyt)ihe (RERAPRER E{amph@tﬂgnogécbnponent A
5- net hoxy- | - phenyl sul f onyl -IFprrroY 3,2- b] pyridine Conponent B: benzoyl

chl ori de 5-met hoxy-I|-phenyl sul fonyl -1 H pyrrol o[ 3, 2- b] pyri di n- 2-
yl phenyl - 1- nEk@mpD@e720Exanple 80: Conponent A:

5-nethoxy-|-ﬁgen¥lsu#f%nyl a&;“"ﬁﬁenyfgéﬁgéé¥fﬁiﬁ¥%§¥§%¥8¥ﬁ,§%

2- met hoxy- be orlde
5-nethoﬂ¥>l-phpnyiduhéonyl-IFprrroIo[S 2- b] pyri di n- 2-

yl (2- met hoxyg 0 e
L R SRR ol B0, PRI A ol B,
methoxy phenylsulfony lH—pyrrolo[ 3-b]pyridin-2-
yl(2,4-dimethoxyphenyl)-1-methanone

15 Example 79:
Component A: 5-methoxy-l-phenylsulfonyi-1H-pyrrolo{3,2-
blpyridine
Component B: benzoyl chloride
5-methoxy-1l-phenylsulfonyl-1H-pyrrolo([3,2-b]lpyridin-2-
20 ylphenyl-l-methanocone

Example 80:
Component A: 5-methoxy-l-phenylsulfonyl-l1H-pyrrolo[3,2-
blpyridine

25 Component B: 2-methoxy-benzoyl chloride
5-methoxy-l-phenylsulfonyl-1H-pyrrolo[3,2-b]pyridin-2-
vyl (2-methoxyphenyl)-1-methanone

Example 81:

30 Component A: 5-methoxy-l-phenylsulfonyl-1H-pyrrolo[2, 3-
clpyridine
Component B: 3-methoxy-benzoyl chloride
5-methoxy-1l-phenylsulfonyl-1H-pyrrolo(2,3-clpyridin-2-
vl (3-methoxyphenyl)~-1-methanone

35
Example 82:
Component A: 5-methoxy-l-phenylsulfonyl-1H-pyrrolo[2, 3-
clpyridine
Component B: 2,4-dimethoxy-benzoyl chloride



Component B: 3-nmet hoxy-benzoyl chloride

5- net hoxy- | - phenyl sul fonyl -1 H pyrrol o[ 2, 3-c] pyri di n-2-

yl ( 3- met hoxyphenyl ) - 1- met hanone 35 Exanpl e 82: Conponent A:

5-met hoxy- | - phenyl sul fonyl -1 H pyrrol of 28-- c] pyri di ne Conponent B:
2, 4- di met hoxy- benzoyl chloride - 38

5|- En;t Zogy-l WM#WedﬁMfﬁ@Iﬂ%@%ﬁi?iIéoﬁ-c]pyrlc':la\ln 2-
y , 4- di nmet met.han e nponent
5-nethoxy-|-h%gy * chQXYRQ roIo[ r%%aQﬁTﬁwldlne Conponent B:
3,4,5-trimet hoxy- benzoyl chlorlde

5- net hoxy- | - Hswfonyl -1 Hpyrrolo[ 2, 3-c]pyridin-2-

yl (3, 4, 5-tri net hoxyphenyl ) - 1- net hanone 10 Exanpl e 84: Conponent A:
5- met hox§ | -GS f Bhy P-rELppryollophedy Lislhgyondilnd Hopygand st 2B:3 -
et hoxy- beagaylti gilori de 15

- met hoxy- 1 - henylsulfonyl-lFprrroIo[S 2-b] pyridin-2-
I(2-nethox¢$ﬁ@ﬁVFﬂ1 L Rt arfomest T e thopg- e B ampt v 838 20 Cbnponent A:

net hoxy- | - phenyt )£ orytet YT For Wi -31 2-pod £yTd [ B Eospenend - B:

met hoxy- be I IorJde

et hoxy- | -phety ‘ST oyT A FERATDI DY A BRI n- 2-
I(3-neﬂﬁoxypheny|-I-nethanones 25 Mp.: 147-149C Exanpl e 86: Conponent A:
-nethoxy-l-éggﬂpﬂéngpnyl-lF#pyrrolo[3,2- b] pyri di ne

Component A: 5-methoxy-l-phenylsulfonyl-lH-pyrrolol[2,3-

2-
5
y
5-
3-
5-
y
5

blpyridine
Component B: 2-methoxy-benzoyl chloride
15 S-methoxy-1l-phenylsulfonyl-1H-pyrrolo[3,2-blpyridin-2-
vyl (2-methoxyphenyl-1-methanones
Mp.: 197-198°C

Example 85:

20 Component A: 5-methoxy-l-phenylsulfonyl-1H-pyrrolo(3,2-
blpyridine
Component B: 3-methoxy-benzoyl chloride
5-methoxy-l-phenylsulfonyl-1H-pyrrolo([3,2-b]pyridin-2-
yl (3-methoxyphenyl-l-methanones

25 Mp.: 147-149°C

Example 86:
Component A: 5S-methoxy-l-phenylsulfonyl-1H-pyrrolo[3,2-
blpyridine

30 Component B: 2,4-dimethoxy-benzoyl chloride
5-methoxy-l-phenylsulfonyl~1H-pyrrolo[3,2-b]pyridin-2-
yv1(2,4-dimethoxyphenyl-l-methanones
Mp.: 132°C

35 Example 87:
Component A: b5-methoxy-l-phenylsulfonyl-1H-pyrrolo[3,2-
blpyridine
Component B: 3,4, 5-trimethoxy-benzoyl chloride
5-methoxy~-l-phenylsulfonyl-1H-pyrrolo[3,2-b]pyridin-2-



30 Conponent B: 2, 4-di nmet hoxy-benzoyl chloride

5- met hoxy- 1 - phenyl sul fonyl -1 H pyrrol o[ 3, 2-b] pyri di n-2-

yl (2, 4- di met hoxyphenyl - | - met hanones M. : 132C 35 Exanpl e 87: Conponent A:
5- met hoxy-1 - phenyl sul f onyl -1 H pyrrol of 332-_b] pyri di ne Conponent B:

3,4, 5-trimet hoxy-benzoyl chloride

5- et hoxy- | - phepyk el enybthbk pyhenl of 3-Rebhaybhdsn-2 - 39

yl (3,4,5-tri tho§¥EP§8¥Lél-net anones Mp.: 190-191C Ceneral procedures
for preparin@gthe Z-5~i ndol yl phenyl - I - met hanones according to the
invention Method A: The appropriate N-protected nethanone derivative

(starting co ) ( é%ﬁ% i S, | i . 10%sodi u ir oxi de
(20m) and Sepacer) o nehiRded b e "pERHRERY MEET A (TS
The sol &t i okndelytphenylolroethanapessaoecerdhngt hientheuinventihon 100 m  of
wat er and extracted with ethyl acetate. The organic phase is dried over

sodium sulfate and the solvent is renmpved. The crude product is
recrystal | i Z¥8thag frbom e\ alBPEPRrifgEEhodVERr ALK dr e FthafwNe

o) and 0.9 g (o6 monl ) o ettt ol ot 1o T o da20 L1 fydr at
mo an : : of tetr yl anmoni yori ri hydrate
in 20 m of W%Eyﬁﬁéhéﬂ%rgg?l §EHEY H%£9X1 &flﬁ%?]ﬂﬂﬂeraF e §9%9%n has
ended (3® m 40 AlhpuhsatedlL@t, rafd ux Xtdy € i sochbl eduasd (Taaned Tha o 100
m of water, The.mxture, | tracie Lth | _ac t nd _the prganic
phase is dri %ﬂlggé&ségi %r%ogﬁl%?attoe.}ch%mt%mgg%gé%fgi gkgo%(g%rr\)t rpé)tuer(fd(sjl oWy
until the prodtet 188gmds oft cvatssstamdi ewtvactedxanphe e88y IStametiate .
conponent: COAPOHREaAtEOLHaRE G BB €0ddr sodium sulfate and the

solvent is removed. The crude product is recrystallized
15 from ethyl acetate.

Method B: A mixture of the appropriate N-protected
methanone derivative (starting component) (1.8 mmol)
and 0.79 g (2.5 mmol) of tetrabutylammonium fluoride
20 trihydrate in 20 ml of THF/methanol 1:1 is heated at
reflux. After the reaction has ended (30 min - 4 hours,
TLC), the mixture is cooled and poured into 100 ml of
water. The mixture is extracted with ethyl acetate and
the organic phase 1is dried over sodium sulfate. The
25 solvent is concentrated slowly until the product begins

to crystallize out.

Example 88:

Starting component: compound according to Example 10
30 Method A or B

1H-2-indolylphenyl-1l1-methanone

Mp.: 145-147°C

Example 89:
35 Starting component: compound according to Example 11
Method A or B
1H-2-indolyl (2-methoxyphenyl)-1-methanone
Mp.: 129-130°C



30 Method A or B 1H 2-indol yl phenyl -1 -nmet hanone M.: 145-147C Exanpl e 89:
35 Starting conponent: conpound according to Exanple 11 Method A or B

1H 2-i ndol yl (2- met hoxyphenyl ) - 1- met hanone Mp.: 129-130C - 40 Exanple 90:
Starting conponent: conpound according §@ Exanple 12 Method A or B

1H 2-i ndol yl (3- met hoxyphenyl ) - 1-met hanone 5 Mp.: 124-126C Exanpl e 91:
Starting conpragple eompound according to Exanple 13 Method A or B 10

1H 2-i ndol yl 4-d th h | ).- 1- met 34-135 le 92:
Starting conBRRERE PO CERDBARAT RecBPUPHD o BRaRAt B 165 T3 RBCRONZA or B

1H 2-i ndol yl ¥8tBo8- ArpneBhoxyphenyI) 1- nethanone Mo.: 148-150C Exanple 93:
20 Startlng ngogﬁaﬁi§g gggo%gﬁﬂng¥g géﬁggggﬁéS Met hod A or B

3-nmet hyl -1 H 2-i ndo Ranone 152- 153C 25
Exanple 94 @Pa#tiﬁé 3fpénent : conpound according to Exanple 16 Method A
or B 3-nmethyl-1H 2-indol yl (3-net hoxyphenyl ) - 1- net hanone M.: 131C 30

Example 91:
Starting component: compound according to Example 13
Method A or B
10 1H-2-indolyl (2, 4-dimethoxyphenyl)-1l-methanone
Mp.: 134-135°C

Example 92:

Starting component: compound according to Example 14
15 Method A or B

1H-2-indolyl (3,4, 5-trimethoxyphenyl)-l-methanone

Mp.: 148-150°C

Example 93:

20 Starting component: compound according to Example 15
Method A or B
3-methyl-1H-2-indolyl (2-methoxyphenyl)-1-methanone
Mp.: 152-153°C

25 Example 94:
Starting component: compound according to Example 16
Method A or B
3-methyl-1H-2-indolyl (3-methoxyphenyl)-1-methanone
Mp.: 131°C
30
Example 95:
Starting component: compound according to Example 17
Method A or B
3-methyl-1H-2-indolyl (2, 4-dimethoxyphenyl)-1-methanone
35 Mp.: 124-126°C

Example 96:
Starting component: compound according to Example 18
Method A or B



Exanmpl e 95:

Starting conponent: conpound according to Exanple 17

Met hod A

or B 3-nmethyl -1 H 2-indol yl (2, 4-di met hoxyphenyl ) - 1- net hanone 35 M.:

124-126C Exanple 96: Starting conmponent:

Met hod A or

B - 41 3-nmethyl-IH 2-indol yi(3,4,5-trinmethoxyphenyl)-

met hanone Mop.: 138-144C 5 Exanple 97: Starting conponent: conpound
accordi ng t o3bxatpke-18-2MehbedyA () 4B5-trimethoxyphenyl) -1-

5-nmet hyl -1 H
Exanpl e 98:

%%i:ﬁd%X'e( 2- met hoxyphenyl ) - 1- met hanone” Mp.: 165-167C

ar?Png conponent: conpound according to Exanple 20 Method A

conmpound according to Exanple 18

1-

10

or B 5-net hyMpl H 23BndéRyLC( 3- net hoxyphenyl ) - 1- met hanone 15 Mp.: 192-202C

Exanpl e 99:

Starting conponent: conpound according to Exanple 21 Method A

or B 20 5-nethyl -1 H 2-indol yl (2, 4-di net hoxyphenyl) - 1- met hanone Exanpl e 99A:
Starting TonpdABRALE @dfpound according to Exanplie XX Method A or B 25

5-nmet hyl -1 H 2t hpdohy! €npodbAet hexypheny! hcdorBLAgNEREEx M1 184C Exanpl e

99B: Startinge%go one

10

15

20

25

30

35

nt:
A or B
S-methyl-1H-2-indolyl (2-methoxyphenyl)-1-methanone
Mp.: 165-167°C

Example 98:

Starting component: compound according to Example 20
Method A or B

S-methyl-1H-2-indolyl (3-methoxyphenyl) -1-methanone
Mp.: 192-202°C

Example 99:

Starting component: compound according to Example 21
Method A or B
S5-methyl-1H-2-indolyl (2, 4-dimethoxyphenyl)-1-methanone

Example 99A:

Starting component: compound according to Example XX
Method A or B
5-methyl-1H-2-indolyl (3, 4-dimethoxyphenyl) -1-methanone
Mp.: 187°C

Example 99B:

Starting component: compound according to Example YY
Method A or B
S5-methyl-1H-2-indolyl (3, 5-dimethoxyphenyl)-1l-methanone
Mp.: 141-142°C

Example 100:

Starting component: compound according to Example 22
Method A or B

S5-methyl-1H-2-indolyl (3,4,5-trimethoxyphenyl)-1-
methanone

Mp.: 202-203°C

conpound according to Exanple YY 30 Method A or

B



5- et hyl -1 H 2-i ndol yl (3, 5-di met hoxyphenyl ) - 1- met hanone M. : 141-142C
Exanpl e 100: 35 Starting conponent: conpound accordi ng to Exanple 22

Met hod A or B 5-nethyl -1 H 2-indolyl(3,4,5-trinmethoxyphenyl)-1- methanone
Mp.: 202-203C - 42 Exanple 101: Startipg conponent: conpound according to
Example 23 Method A or B 5 5-nethoxy-I H 2-indol yl phenyl -1 -nmet hanone M. :
162C Exanpl e 102: Starting conponent: conpound according to Exanple 24 10
Met hod A or E 5_nﬁth9é¥ | H 2-1 ndol yl (2- net hoxyphenyl ) - 1- met hanone M. :
127C Exanpl e“¥8% arting conponent: conpound according to Exanpl e 25
Met hod A or Btsrnéhboxympbhéﬂtmdcbmb@ﬂﬂdehbomynhegykb Exaebhanase M. :
147=148C 20 Eé g? gStarting conponent: conpound according to Exanple
26 Method A or hoxy- | H 2-i ndol yl (4- net hoxyphenyl ) - 1- met hanone M. :
165C 25 Ekanér@eﬁngysﬂgrﬁrﬁgd@éﬁééhénvl éomp@bﬁdoa@cordlng to Exanple 27
Met hod A or gP5.n@gbeéy | H 2-i ndol yl (2, 4-di net hoxyphenyl ) - 1- met hanone 30
Mp.: 160-161

Example 102:

Starting component: compound according to Example 24
10 Method A or B

S-methoxy-1H-2-indolyl (2-methoxyphenyl) -1l-methanone

Mp.: 127°C

Example 103:

15 Starting component: compound according to Example 25
Method A or B '
5-methoxy-1H-2-indolyl (3-methoxyphenyl) -1-methanone

“Mp.: 147-148°C '

20 Example 104:
Starting component: compound according to Example 26
Methed A or B
5-methoxy-1H-2-indolyl (4-methoxyphenyl)-l-methanone
Mp.: 165°C
25
Example 105:
Starting component: compound according to Example 27
Method A or B
S5-methoxy-1H-2-indolyl (2, 4-dimethoxyphenyl)-1l-methanone
30 Mp.: 160-161°C

Example 106:
Starting component: compound according to Example 29
Method A or B
35 5-methoxy-1H-2-indolyl (2-pyridinyl)-1l-methanone
Mp.: 201°C

Example 107:
Starting component: compound according to Example 30 (?)



Exanpl e 106: Starting conponent: conpound according to Exanple 29 Method A
or B 35 5-nethoxy-IH 2-indolyl (2-pyridinyl)-1-nethanone M.: 201C Exanpl e
107: Starting conponent: conpound according to Exanple 30 (?) - 43 Method
A.or B 4-(1H 2-indolyl carbonyl)-1-benzggecarboxylic acid M.: > 220C 5
Exanpl e 108: Starting conponent: conpound according to Exanple 31 Method A
or B 2-fl| uoraphiesyl 5emeghoxy- | H 2-i ndol yl') - 1- met hanone Nb.: 145C 10

Exanpl e 109: S tin onponent und_accordi le (?) Method
Aor B 5 et fiobT L pRAtT SUT A bR T LE - Praar resrbguyfic 8B |
trifluorometMyl phend2§? Q met hanone Mp.: 165C Exanple 110: Starting
conponent: conpound according to Exanple 33 20 Method A or B

5- met hoxy- | H 2- |ndoI¥ éZ-nethyIphenyl)-l-nethanone Mp.: 120C Exanple 111:
25 Startiong EodpRRent98 tompound according to Exanple 34 Method A or B

5- met hoxy- | Fs2atigied yeéRpdhdht uorompohyhiPhesytdids PELARRARE. My 193-195C
30 ) Method A or B
2-fluorophenyl (5-methoxy-1H-2-indolyl) -1-methanone
Mp.: 145°C
10
Example 109:
Starting component: compound according to Example (?)
Method A or B ,
S-methoxy-1l-phenylsulfonyl-1H-2-indolyl (3~
15 trifluoromethylphenyl)-1l-methanone
Mp.: 165°C

Example 110:

Starting component: compound according to Example 33
20 Method A or B

S-methoxy-1H-2-indolyl (2-methylphenyl)-1-methanone

Mp.: 120°C

Example 111:
25 Starting component: compound according to Example 34
Method A or B
S5-methoxy-1H-2-indolyl (3-trifluoromethylphenyl)-1-
methanone
Mp.: 193-195°C
30
Example 112:
Starting component: compound according to Example 35
Method A or B
4-fluorophenyl (5-methoxy-1H-2-indolyl)-1l-methanone
35 Mp.: 168°C

Example 113:
Starting component: compound according to Example 36
Method A or B



Exanpl e 112: Starting conponent: conpound according to Exanple 35 Method A
or B 4-fluorophenyl (5-nmet hoxy-1 H 2-indolyl)-1-methanone 35 M.: 168C
Exanpl e 113: Starting conponent: conpound according to Exanple 36 Method A
or B - 44 5-nethoxy-IH 2-indolyl (3,4=dyghlorophenyl)-1-nmet hanone M.:

190- 192C Exanple 114: 5 Starting conponent: conpound according to Exanple
37 Method AsemeBhbxpelHexyihto2yindphylféntbrepaphonyk)-hetBhhgnane M. :
191-193C 10 anphgolig'oétarting conmponent : conpound accordi ng to Exanpl e
38 Method AOf "B 5-ne %oxy-lFLZ-indonI(4-bronnpheny|)-1-nethanone M. :
188- 190C 15 Exanpl e 116: Starting conmponent: conpound according to Exanple
39 Method AgzQL.B1a- Mehbhoxy-1H 2-indolyl(3,4,5-trinethoxyphenyl)-1- 20

met hanone M. : 210-211C Exanpl e 117: Starting conponent: conmpound accordi ng
to Exanpﬁb 49taptingt GegPANeRt B compound according to Example 37

5- met hoxy- | i@t hodohybt4gpent yl oxyphenyl ) - 1- met hanone M. : 139-141C
Branple 118: 530 FhaLy L 1R-5IRA0PY (4 SSRPOHOEN 2SS P] Il It Ra RSP ©

Mp.: 191-193°C

10 Example 115:
Starting component: compound according to Example 38
Method 2 or B
S-methoxy-1H-2-indolyl (4-bromophenyl) -1l-methanone
Mp.: 188-190°C

15
Example 116:
Starting component: compound according to Example 39
Method A or B
S5-methoxy-1H-2-indolyl (3,4, 5-trimethoxyphenyl)-1-

20 methanone
Mp.: 210-211°C

Example 117:

Starting component: compound according to Example 40
25 Method A or B

S-methoxy-1H-2-indolyl (4-pentyloxyphenyl)-l-methanone

Mp.: 139-141°C

Example 118:

30 Starting component: compound according to Example 41
Method A or B
S-methoxy-1H-2-indolyl (1-naphthalenyl) -l-methanone
Mp.: 174-175°C

35 Example 119:
Starting component: compound according to Example 42
Method A or B
4-tert-butylphenyl (5-methoxy-1H-2-indolyl-1l-methanone)
Mp.: 204-207°C



Met hod A or B 5-net hoxy-I H 2-indol yl (1- napht hal enyl ) - 1- et hanone M. :
174-175C 35 Exanple 119: Starting conponent: conpound according to Exanple
42 Method A or B 4-tert-butyl phenyl (5-net hoxy-I H 2-indol yl -1 - et hanone)
Mp.: 204-207C - 45 Exanple 120: Startigy conponent: conpound according to
Example 43 Method A or B 5
5- net hoxy- | H 2-i ndol yl (2, 3-di net hoxyphenyl ) - 1- met hanone Exanple 121:
Starting co oneq%% ound according to Exanple 44 Method A or B 10
5- met hoxy- | et I€?§g,3,4-trinethoxyphenyl)-l- met hanone M. : 156C
Exanpl e 122:51&rStray tdonge aoanpon erdnp auomp canco ety di sigetangXxamd e 45
Met hod A or Shdethoxy-g H 2-i ndol yl (4-met hyl phenyl ) - 1- net hanone M. : 200C
20 Exanple 123: Starting conponent: conpound according to Exanple 46
Met hod ASor B8 ReFioxdHt 3+ ndovol (4 ( A=dtmg/t iprreyph g n vl et tregioranond.
154- 155C 25 Exanple 124: Starting conponent: conpound according to Exanple
47 Method A or B 5-net hoxy-I H 2-indol yl (4-propyl phenyl)-1-nethanone 30
Np_ © 145- 146‘7@{ample 121:

Starting component: compound according to Example 44

Method A or B

10 5-methoxy-1H-2-indolyl (2, 3,4-trimethoxyphenyl)-1-
methanone
Mp.: 156°C

Example 122:

15 Starting component: compound according to Example 45
Method A or B '
5-methoxy-1H-2-indolyl (4-methylphenyl)-1-methanone
Mp.: 200°C

20 Example 123;
Starting component: compound according to Example 46
Method A or B
S5-methoxy-1H-2-indolyl (4-ethylphenyl) -1-methanone
Mp.: 154-155°C
25
Example 124:
Starting component: compound according to Example 47
Method A or B
S-methoxy-1H-2-indolyl (4-propylphenyl)-1-methanone
30 Mp.: 145-146°C

Example 125:
Starting component: compound according to Example 48
Method A or B

35 5-methoxy-1H-2-indolyl (2-chloro-6-fluorophenyl)-1-
methanone
Mp.: 168-170°C



Exanpl e 125: Starting conponent: conpound according to Exanple 48 Method A
or B 35 5-nethoxy-IH 2-indolyl (2-chl oro-6-fluorophenyl)-1- nethanone M.:
168-170C - 46 Exanple 126: Starting conponent' conmpound according to
Exanple 49 Method A or B

5- met hoxy- | H 2-i ndol yl (2, 5- dlnethylphenyl) 1- met hanone 5 Mp.: 152-153C
Exanpl e 127: Eﬁhﬁplengzaonponent conpound according to Exanple 50 Method A

or B 10 5- negg IH—g- dolék(chltroaﬁegglé-%:netgan ne 4 185-187C
Exanpl e 128: tPAgCRBRBBR QURRBUREERE AP g "o ER 81 15
thhod5é E; Beﬁhnéthoay BH 2-i ndol yl (2- am nophenyl ) - 1- nethanone NbE; o
52 Nethod A or B exkethany: oot nabry I Aoa Conaanyt S iReEhAehs .~ .

221-222C25 KRappla213p3”° @tartlng conponent : conpound accordlng to Exanple
53 Method A or B 5-nethoxy-|H 2-indolyl (3-am nophenyl) - 1- net hanone 30
Exanple 131: _Starting.conponent: conpound according to Exanple 54 Method A
or B 5- netho??aWPﬂﬁ ?%aolyl(4 ni t rophenyl ) - 1- net hanone

Starting component: compound according to Example 50
Method A or B

10 5-methoxy-1H-2-indolyl (2-nitrophenyl)-1l-methanone
Mp.: 185-187°C

Example 128:

Starting component: compound according to Example 51
15 Method A or B

S5-methoxy-1H-2-indolyl (2-aminophenyl) -1-methanone

Mp.: 144-145°C

Example 129:

20 Starting component: compound according to Example 52
Method A or B
S5-methoxy-1H-2-indolyl (3-nitrophenyl)-l-methanone
Mp.: 221-222°C

25 Example 130:
Starting component: compound according to Example 53
Method A or B
5-methoxy-1H-2-indolyl (3-aminophenyl)-1-methanone

30 Example 131:
Starting component: compound according to Example 54
Method A or B
5-methoxy-~1H-2-indolyl (4-nitrophenyl)-1l-methanone

35 Example 132:
Starting component: compound according to Example 55
Method A or B
5-methoxy-~1H-2-indolyl (4-aminophenyl)-1-methanone



35 Exanple 132: Starting conponent: conpound according to Exanple 55

Met hod A or B 5-net hoxy-I| H 2-indol yl (4-am nophenyl ) -1-nmet hanone - 47
Exanpl e 133: Starting conponent: conpound according to Exanple 56 Method A
ot B 5-nmet hoxy-| H 2-indol yl (3- met hoxy=241i trophenyl)-I1- 5 met hanone M. :
212C (deconp.) Exanple 134: Starting conponent: conpound according to
Exanpl e 57 EQaNbubod3A or B

5- met hoxy- | He dal yl nmet hoxyphenyl ).- 1- anon npl e 135
155t ar t1ng SERBSUGH: CoRBRRSING GeEBRUr Hy SO SERAg EosE RRLRod oA or

5- met hoxy- | HM2thpdoRybg2Bnet hyl - 3- n|trophenyl) 1 met hanone M. : 199- 200C

20 Example 130u.9haKi1 G- 00TRARSOL ( ScAERANAG-serotdlagel g g, Fxampl e 59

Met hod A or Xy-| amn yl)-1- 25
nethanoné5wbmetm630m65c Exanpl e 137: Starting conponent conmpound accordi ng

to Exanpl e 6fp.302MePRO43ACBhp Bf
cyclopropyl(5 nethoxy | H 2-i ndol yl ) -1-nmet hanone M.: 205-207C Exanpl e 138:
Example 134:
Starting component: compound according to Example 57
10 Method A or B
5-methoxy-1H-2-indolyl (2-amino-3-methoxyphenyl) -1~

methanone

Example 135:
15 Starting component: compound according to Example 58
Method A or B
S5-methoxy-1H-2-indolyl (2-methyl-3-nitrophenyl)-1-
methanone
Mp.: 199-200°C
20
Example 136:
Starting component: compound according to Example 59
Method A or B
5-methoxy-1H-2-indolyl (3-amino-2-methylphenyl)-1-
25 methanone
Mp.: 163-165°C

Example 137:

Starting component: compound according to Example 60
30 Method A or B

cyclopropyl (5-methoxy-1H-2-indolyl)-1-methanone

Mp.: 205-207°C

Example 138:
35 Starting component: compound according to Example 61
Method A or B
cyclobutyl (5—-methoxy-1A-2-indolyl)-1-methanone
Mp.: 175-179°C



35 Starting conponent: conpound according to Exanple 61 Method A or B

cycl obut yl (5- et hoxy-| H 2-i ndol yl ) - 1- met hanone Mp.: 175-179C - 48 Exanple
139: Starting conponent: conpound according to Exanple 62 Method A or B
5<-benzyl oxy-| H 2-i ndol yl phenyl -1 - met hangge- 5 Mp.: 187-188C Exanpl e 140:
Starting conponent: conpound according to Exanple 63 Method A or B 10

5- benzyl oxy-tkhm@pladoByt (3- chl or ophenyl ) - 1- net hanone M. : 163-165C Exanpl e

141: Starting,conponen accordi ng to Exampl e thod A or B
5 benoyt oxy. TEESEPRAcRb PR ERE L aRERSS. FErb ARG RS Eﬁamp%§8Q?9oc Exanpl 6
142: 20 St arMéngodohponeBt: conpound according to Exanple 65 Method A or B

5-benzyl ox L{4- 1 Mo.: 155-157C 25
Exanplé Tag: o e en PO L B A T L T B, pi 0 66 Method A

or B 5-benzyf®xy- 1$ﬂ21ﬁ%d |yl (3, 4, 5-tri met hoxyphenyl )-1- nethanone 30 M. :
165- 167C Exanple 144: Starting conponent conpound according to Exanple 67

Met hod A or Exggp%ébfgéyloxy-lFL2-|ndonI-(2-nethoxypheny|)-1-nethanone

Starting component: compound according to Example 63
Method A or B

10 5-benzyloxy~-1H-2-indolyl (3-chlorophenyl)-1-methanone
Mp.: 163-165°C

Example 141:

Starting component: compound according to Example 64
15 Method A or B

5-benzyloxy-1H-2-indolyl (4-chlorophenyl)-1-methanone

Mp.: 188-190°C

Example 142:

20 Starting component: compound according to Example 65'
Method A or B
5-benzyloxy-1H-2-indolyl (4-methoxyphenyl)~1l-methanone
Mp.: 155-157°C

25 Example 143:
Starting component: compound according to Example 66
Method A or B
5-benzyloxy-1H-2-indolyl (3,4, 5-trimethoxyphenyl)-1-
methanone

30 Mp.: 165-167°C

Example 144:
Starting component: compound according to Example 67
Method A or B

35 5-benzyloxy-1H-2-indolyl- (2-methoxyphenyl)-1l-methanone
Mp.: 150-151°C

Example 145:

Starting component: compound according to Example 68




Mp.: 150-151C Exanpl e 145: Starting conponent: conpound according to
Exanple 68 - 49 - Method A or B

5- benzyl oxy-| H 2-i ndol yl - ( 3- met hoxyphenyl ) - 1- net hanone Mp.: 153-154C
Exanpl e 146: 5Starting conponent: conpgpgynd according to Exanple 69 Mt hod
A or B 4-isoquinolinyl (5-methoxy-|H 2-indolyl)-1-nmethanone M.: 228-230C 10
Exanpl e 147:M&tR68i RgogoBponent : conpound according to Exanple 70 Met hod A
or B 1-isoquinolin 5- hoxy-|.H 2-i ndol - 1- net hanpn - 175C
TsExanpl o 148 PR AT PRY CHnpODRHP LI Lo kpottth Rk EBPar Y, o ERERATERSL Mot hod
A or B 201H-¥prroldB2134bEpyri di n-2-yl (2- net hoxyphenyl )-1- net hanone M. :
211-213C Exanple 149: 25Starting conponent: conpound according to Exanple
72 Method A or B 1H pyrrol o[ 2, 3-b] pyri di n-2-yl (3- net hoxyphenyl ) - 1-

met hanone NbEXaMB€3188@=Exanple 150:

Starting component: compound according to Example 69
Method A or B
4-isoquinolinyl (5-methoxy-1H-2-indolyl)-1-methanone
Mp.: 228-230°C
10
Example 147:
Starting component: compound according to Example 70
Method A or B _
l-isoquinolinyl (5-methoxy-1H-2-indolyl) ~-1-methanone
15 Mp.: 175°C

Example 148:
Starting component: compound according to Example 71
Method A or B

20 1H-pyrrolo[2,3-b]lpyridin-2-yl (2-methoxyphenyl) -1~
methanone
Mp.: 211-213°C

Example 149:
25 Starting component: compound according to Example 72
Method A or B
1H-pyrrolo[2,3-b]pyridin-2-yl (3-methoxyphenyl)-1-
methanone
Mp.: 166-168°C
30
Example 150:
Starting component: compound according to Example 73
Method A or B
lH-pyrrolo([2,3-b]pyridin-2-yl(3,4,5-trimethoxyphenyl) -
35 1l-methanone
Mp.: 205-206°C

Example 151:

Starting component: compound according to Example 74



30Starting conponent: conpound according to Exanple 73 Method A or B

1H pyrrol o[ 2, 3-b] pyri di n-2-yl (3, 4, 5-tri met hoxyphenyl )- 351-nmet hanone M. :
205- 206C Exanpl e 151: Starting conponent: conpound according to Exanple 74
-.50 Method A or B 1H pyrrolo[2, 3-b] pygidin-2-yl (2, 4-di met hoxyphenyl)-1-
met hanone Mp.: 208-210C (deconp.) 5 Exanple 152 Starting conponent:
conpound accmégh@g fooExgnple 75 Method A or

5- met hoxy- | yrrol o[ 2 |dl ( t ho hen met hanone
Exanpl e 153FE%tBYFFﬂg @gng leabﬂpé ﬁﬁ go Wﬁ@égg éﬁﬁié ¥56 Method A
or B 15 5- nembokynbhkpyrrol o] 2, 3-b] pyri di n-2-yl ( 3-

nethoxypheny éx Eﬁéh%289§0%§§€§%§ }54 Startlng conponent: conpound

according to A or

5- nethoxjilk+pyrrolo[2 3-b] pyri di n- 2- yI(3 4, 5-

trimet hoxyphegyh)1d- igphanone Exanpl e 155: 25 Starting conponent: conmpound
according to Exanple 78 Method A or B

5- met hoxy- | HOBFEF 18] 2OBPRPYE i dFANROYNE 2agCcodd fg hbRybhanyl - 15 met hanone

Method A or B
S5-methoxy-1H-pyrrolo([2,3-b]pyridin-2-~-yl (2-
10 methoxyphenyl)-l-methanone

Example 153:
Starting component: compound according to Example 76
Method A or B

15 5-methoxy-1H-pyrrolo[2,3-b]lpyridin-2-yl (3-
methoxyphenyl)-1l-methanone

Example 154:

Starting component: compound according to Example 77
20 Method A or B

5-methoxy-1H-pyrrolo[2,3-b]lpyridin-2-y1(3,4,5-

trimethoxyphenyl)-1-methanone

Example 155:

25 Starting component: compound according to Example 78
Method A or B
5-methoxy-1H-pyrrolo[2,3-b]lpyridin-2-yl(2,4-
dimethoxyphenyl)-1-methanone

30 Example 156:
Starting component: compound according to Example 79
Method A or B
5-methoxy~-1H-pyrrolo[3,2~-b]lpyridin-2-ylphenyl-1-
methanone

35
Example 157:
Starting component: compound according to Example 80
Method A or B
5-methoxy-1H-pyrrolo[3,2-blpyridin-2-yl (2~




30 Exanple 156: Starting conponent: conpound according to Exanple 79

Met had A or B 5-net hoxy-| H pyrrol o[ 3, 2- b] pyri di n-2-yl phenyl -1 - net hanone 35
Exanpl e 157: Starting conponent: conpound according to Exanple 80 Method A
ot B 5-net hoxy-| Hpyrrol o[ 3, 2-b) pyridinsg-yl (2 - 51

met hoxyphenyl ) - 1- met hanone Exanpl e 158: Starting conponent: conpound

accordi ng tOm&mma!(phgﬂ 1p-MehbBeHaone B

5- met hoxy-| H pyrro 0[2 -c] pyridin-2-yl (3- nethoxyphenyl)- 1- net hanone
Exanpl e 159: 10 Starting conponent: conpound according to Exanple 82
Met hod A or Bxampeéhox§:| H pyrrolof 2, 3 c] pyridin-2-yl (2. 4-

di nmet hoxyphe net hanone 15 Exa 160;: Starti onponent: conpound
accor di ng to§%§}t1?% %%mpﬂﬁ?ﬂ%d ROIP EPd actording Qg EXQHpTe él
5- nethoxyilFM@?h@@Ib[QrBBC]pyrldln 2-yl (3, 4, 5-

{1 met hoxyphsiyb bnds ot haBoReo 20| EXaDp) £y164ixSh351 (59 component: conpound

according to Exanple
5- met hoxy- | HEpyRe¥YBI8N Pl bt byReEhaoong| (2- 25 met hoxyphenyl - 1- net hanone
Mp.: 190C Exanpl e 162:

Example 159:

10 Starting component: compound according to Example 82
Method A or B
S5-methoxy-1H-pyrrolo[2,3-c]pyridin-2-yl (2.4~
dimethoxyphenyl) -1l-methanone

15 Example 160:
Starting component: compound according to Example 83
Method A or B
5-methoxy-1H-pyrrolo[2, 3-c]lpyridin-2-y1(3,4,5-
trimethoxyphenyl) -1-methanone

20
Example 161:
Starting component: compound according to Example 84
Method A or B
5-methoxy-1H-pyrrolo[3,2-b]lpyridin-2-yl (2~

25 methoxyphenyl-l-methanone
Mp.: 190°C

Example 162:

Starting component: compound according to Example 85
30 Method A or B

5-methoxy-1H-pyrrolo[3,2-blpyridin-2-yl (3-

methoxyphenyl-l-methanone

Mp.: 150°C

35 Example 163:
Starting component: compound according to Example 86
Method A or B
5-methoxy-1H-pyrrolo[3,2-blpyridin-2-yl (2,4~
dimethoxyphenyl-1l-methanone



Starting conponent: conpound according to Exanple 85 30 Method A or B
5- met hoxy- | H pyrrol o] 3, 2- b] pyri di n-2-yl (3- met hoxyphenyl - 1- net hanone M. :
150C 35 Exanple 163: Starting component: comnpound according to Exanpl e 86
Met hod A or B 5-nethoxy-| H pyrrol o[ 3,2-d) pyri di n-2-yl (2, 4- di net hoxyphenyl -
1- met hanone - 52 Mp.: 100C (deconp.) Exanple 164: Starting conponent:

conpound acags di ngo ¢ oc Exaspdbep8Y S Method A or B

5- met hoxy- | Hpyrrol o] 3, 2- b] pyridi n-2-yl (3, 4,5- trinmethoxyphenyl -1-met hanone
Mp.: 233C 10 Alternatively, the conpounds according to the invention can
al so be prepex&doby T@acting an N-protected substitut ed i ndol e derivative

W th an appropriate, BLALLLE,COTBONNA.AGCRLOLPG: 9 EhespxaupLagy procedur e

bel ow. 15 Exa ernative rocess
1-i soqui Bol i Mgtied net roxl - | H- 2- |ndonI) 1- nethanone 20 n-Butyllithium (5.5

mmol, 1.6 Mﬁﬂn@ﬁﬂ@:@g+l)fi-[}9}’ﬂ'r@igpcf'-)b rfl&lﬁﬁdzdwpw $esL0 a sol ution,

cooled to -78C, of buty oxyca onyl )-5- met hoxyi ndole (5 nnDI) in
10 m of drytq$w5t?@¥%9h%@yhT%UF%% Jponp® - 78C, a sol ution of

1- cyanoi soquipol i pe3{@. 5 mml ) dissolved in 2 m of THF, was slowy added
dropwi se. The m xture was allowed to warmslowy to room

10 Alternatively, the compounds according to the invention
can also be prepared by reacting an N-protected
substituted indole derivative with an appropriate
nitrile compound according to the exemplary procedure
below.

15

Example 147 (prepared by an alternative process):

Compound: l-isoquinolinyl (5-methoxy-1H-2-indolyl)-1-
methanone
20
n-Butyllithium (5.5 mmol, 1.6 M in thexane, from
Aldrich) was added dropwise to a solution, cooled to
-78°C, of l1- (tert-butyloxycarbonyl) -5-methoxyindole
(5 mmol) in 10 ml of dry THF. After 30 minutes at
25 -78°C, a solution of 1l-cyanoisoquinoline (7.5 mmol)
dissolved in 2 ml of THF, was slowly added dropwise.
The mixture was allowed to warm slowly to room
temperature overnight (16 hours). The dark-brown
solution was admixed with 50 ml of a mixture of
30 trifluoroacetic acid:dichloromethane = 4:1, stirred at
room temperature for 90 minutes and extracted with
30 ml of dichloromethane, the organic phase was washed
with water, saturated potassium carbonate solution and
again water (20 ml each) and the solvent was removed
35 under reduced pressure. The resulting brown oil was
suspended in 10 ml of ethanol and poured into 300 ml of
ice-water. The green-brown precipitate was isolated by
filtration and purified by column chromatography under

atmospheric pressure on silica gel 60 (mobile phase



tenperature overnight (16 hours). The dark-brown solution was adm xed with
50 m., of a mxture of 30 trifluoroacetic acid:dichloronethane = 4:1,
stirred at roomtenperature for 90 m nutes and extracted with 30 m of

di chl oronet hane, the organic phase was gwished wth water, saturated

pot assi um carbonate solution and again water (20 nml each) and the sol vent
was renoved 3be retresticesk piessur e1) The resulting brown oil was

suspended in, 10 m of ethanol and poured into 300 m of ice-water. The
gr een- br own%]ree]c 'pi]téq é“%&é@oﬂé?&f"’bwe?‘ﬁ?? ation and purified by colum

chromat ogr aphy under atnospheric pressure on silica gel 60 (nobile phase -

53 di et hyl . hex =.1.1). i el d: . (10%. .yel | ow_peedl es

Gener al procié@uﬁ%a#orggrggggrafég Iiogd dggeéggf'ﬂg épaé;xeilicﬁe(fol eggang.’lht eir
derivati 2at iagpimdpkesitand Yieihederivatiezatien 0C, 1.00 mmol of the
pyridine derivative in 20 m  of dichloronethane are adm xed with 2 muol of
meta- 10 chl oroperbenzoic_acid. The m xture is allowed to warmto r.t. and
stirred at tPHPIEHPR AU DN 22XHe30 Ml of conc. NaHCO3 sltn are

added, tgelgctga@i’@, pmwﬁ igﬁloésap%rgg@g 9&%%% td&iaﬁﬂteh 1%#] pfhaﬁg_ imid 15
extracte tines . wt (0] I C qor onet hane eacnh. e Cco 1 he

org. phases %@eddlc?‘é&r(?{}‘@?:%%gma’é%d A %85 vBRER | & PBRBVRE TRE3resi due
that remai nschorsbexeshvdid acibit tihe dhethyte etiberal J@wddgrd heapmoduct as

3 poudery SR ale, (Lo 030 2R: FXIRLE- 30t StBL! bRo,COTRORENt:
1H pyrrol o] XB- bppyri NafiClsy| (13, Brer iatsidtbxyphenyrgani-arephasene sN- oxi de
Mp.: 90-92C dHarated off and the aqueous phase is extracted 10
times with 25 ml of dichloromethane each. The combined
15 org. phases are dried over MgSO; and the solvent is
removed. The residue that remains is admixed with a
little diethyl ether, giving the product as a powdery

precipitate (yld: 65%).

20 Example 164:
Starting component: compound according to Example 150
lH-pyrrolo([2,3-b]pyridin-2-yl1(3,4,5-trimethoxyphenyl) -
l-methanone N-oxide
Mp.: 90-92°C
25
Reaction of the N-oxides with acetic anhydride:
0.5 mmol of the N-oxide are mixed with 15 ml of acetic
anhydride. A drop of water is added, and the mixture is
then refluxed for 12 h. Once all of the starting
30 material has reacted according to TLC, the solvent is
removed under reduced pressure and the residue is taken
up in a little dichloromethane and washed with NaHCO;

solution.

35 The solvent is removed and the residue is admixed with
diethyl ether, giving the product as a powdery
precipitate (60%)



Reaction of the N-oxides with acetic anhydride: 0.5 mol of the N-oxide are
mxed with 15 m of acetic anhydride. A drop of water is added, and the
m xture is then refluxed for 12 h. Once all of the starting 30 nateri al
has reacted according to TLC, the solvesqy is renoved under reduced
pressure and the residue is taken wup in a little dichloronethane and
washed with MNakiEBe sebution. 35 The solvent is renopved and the residue is
adm xed with, digethyl ether iving the product.as a powder recipitate
(60% - 54 BaRTe 18oTP e Tl P TRTEOAen e EOHRBURE EEBR R i o Exanpl
XXX 6-[2- (364[5-13) b hoxybetzoyyhedzagkl yl-atetpyi Bt o[ 2, 3b]

pyri di ne] et han : 1 procedure for preparing the

N- substi t ut ﬁfégg?%%g%}@%%%%%@%f%gﬁgfé%%%nes according to the invention
10 A mi xtur eMpf: thelapp? opri ate 1H 2-indol yl phenyl -1 - nmet hanone (starting
material) (5.0 nol), the hydro- chloride of the appropriate am noal kyl

chloride (15.0 mmpl) and _40.0 _mmol of potassium carbonate in 50 m of
abs. acet one®PRe¥rhtRBHOGRAVES| fRF f Breparhpg, fhe N-gubstitytechd E-v2ve

reaction m xind&lybplénly Pl +méthardies| adtor@ing Bodtivxtimedweiont h

di chl oronet hane. The organic phase is dried over sodiumsulfate. The
solvent is renoved and the residue is then purified by colum

chr omat agr aphy. m20t &Exanpbé 166z Shaptriopy ikmker ild-2adoadiyighten yExdrpl e 101

5- et hoxy- |- 2e L 501 A sty et hdol gl hepyl y, 1-vieS hanang 25 M.
chloride of the appropriate aminoalkyl chloride
(15.0 mmol) and 40.0 mmol of potassium carbonate in
50 ml of abs. acetone is heated at reflux for 14 hours.

15 After cooling, the reaction mixture is poured into
250 ml of water and extracted with dichloromethane. The
organic phase is dried over sodium sulfate. The solvent

" is removed and the residue is then purified by column
chromatography.

20
Example 166:

Starting material according to Example 101
5-methoxy-1-(2-dimethylaminoethyl)-1H-2-indolylphenyl-
l-methanone

25 Mp.: 38-40°C

Example 167:

Starting material according to Example 101

5-methoxy-1-(3-dimethylaminopropyl)-1H-2-indolylphenyl-
30 1l-methancne

Mp.: 51-52°C

Example 168:
Starting material according to Example 101
35 5-methoxy~1-(2-pyrrolidincethyl)-1H-2-indolylphenyl-1-
methanone
Mp.: 68-71°C




Exanpl e 167: Starting material according to Exanple 101
5- net.hoxy- | - ( 3- di net hyl am nopropyl ) - 1H 2-i ndol yl phenyl - 30 1-net hanone M. :
51-52C Exanpl e 168: Starting material according to Exanple 101 35

5- met hoxy-1-(2-pyrrolidinoethyl)-1H 2-igxlal yl phenyl -1 - net hanone M. :
68-71C - 55 Exanple 169: Starting material according to Exanple 101
5- met hoxy- | -K:2arfb periee noet hyl ) - 1H-2-i ndol yl phenyl -1 - et hanone 5 M.
55-57C Exanp

e 170: Starting, material accordin 0 npl e 101

S et hoxy | YRR HOET Ryl SeSeE SadaET Lk E- 15210 et hanone M.
66- 68C ExanpdendZHox Gt bt t 2 gl pat 2dimdbe ey €1 B2 + ondxbyppleeAP1-145
5- met hoxy- | - { 2-sphenyl met hyl oxyet hyl) - 1H 2- i ndol yl phenyl - 1- met hanone M.
95-97C Further "exanples are: 20 Exanple 172:
3- et hoxy55- i hox§5t3# i ndol yl (2- ni t rophenyl )-1- net hanone 25 Exanple 173:
5- met hoxy-| H 2-i ndol yl (2-t hi enyl ) - 1- net hanone Exanpl e 174:
5-nethoxy-|FLZ-indoI¥I63-fIuorophenyl)-l-nethanone

Example 170:

Starting material according to Example 101

5-methoxy-1-(2-morpholinoethyl)-1H-2-indolylphenyl-1-

10 methanone

Mp.: 66-68°C

Example 171:

Starting material according to Example 101
15 5-methoxy-1- (2-phenylmethyloxyethyl)-1H-2-

indolylphenyl-l-methanone

Mp.: 95-97°C

Further examples are:
20
Example 172:
3-ethoxy-5-methoxy-1H-2-indolyl (2-nitrophenyl)-1-

methanone

25 Example 173:
5-methoxy-1H-2-indolyl (2-thienyl)-1-methanone

Example 174:

S5-methoxy-1H-2-indolyl (3-fluorophenyl)-l-methanone
30

Example 175:

S-methoxy-1H-2-indolyl (3-trifluoromethoxyphenyl)-1-

methanone

35 Example 176:
5-methoxy-1H-2-indolyl (3-difluoromethylthiophenyl) -

l-methanone




30 Exanple 175: 5-nethoxy-|H 2-indolyl (3-trifluoromethoxyphenyl)-1-

nmet hanone 35 Exanpl e 176:

5- met hoxy- | H 2-i ndol yl (3-di fl uoronet hyl t hi ophenyl )- 1-net hanone - 56
Exanpl e 177: 5-net hoxy-| H 2-indol yl (3-4ydroxyphenyl ) - 1- met hanone Exanpl e
178: 5 5-net hoxy-I H 2-indol yl ( 3- but anoyl oxyphenyl ) - 1- net hanone - 57
Resul t s of theaRpas TPl ogi cal tests The in vitro test in selected tunor

nodel s reveal ed the phargacol ogi ctivities sho be| ow. 5 Example 1:

Aottt umor - actToREAREY S BsParcus et BrRT e RRay D SRS AT beRe 109).

D- 68144 (Ex. 103), D-68150 (Ex. 116) and D-68172 (Ex. 105) were tested for

antiprolifergﬁgMﬁ%gc%ggity in 10 a proliferation test on established tunor
I'n e

cell lines. est used, the cellular dehydrogenase activity is
deternmi ned aS-mehkraxyreiof-teddlyl(athuyanadloxyphenetl +y meehénonebers.

The cell lines used were the human glioma cell lines A-172 (ATCC
CRL-1620), U118 15 (ATCC HTB-15) and U373 (ATCC HTB-17), the rat glioma
cell Iine C6 (ATCC CCL107) and the human cervical carcinona cell line

KB/ HeLa (ATCC CCL17) . These were very well characterized established cel
i nes which were obtained fromATCC and cul tured. 20 The results

summari zed in Tab. 1 and Fig. 1 show a highly potent antitunor action of
t he substances nentioned. It has to be enphasized that the action is




concentratio
was possi bl e

n- dependent, resulting in conparable 25 maxi numinhibitions. It

to determne defined activities: D-68144 > D- 68150 >-

+ D 68143 > D- 68172 (increasing antitunmor potency from D 68172 to
D-68144) . This order in the activity_wgs _observed in all cell lines
exam ned and is to be judged 30 as an indication for a defined nol ecul ar
nechanisn1ofRegﬁltgnofTanéepﬁarﬁacAmbbauamrtggtgncy of various derivatives

D- 64131

in the XTT cytotoxicity test with the glioma cell lines C6, A-172, U118,
U373 and the cervical carcinoma cell line HeLa/KB. Wiat is stated is the
| C50 from cOheenbr atitan/ aetsitviiny sedperdaentisndm mdeld ddweealdB the

experinments
experinments

(2) 158. 35. 06

(2)107 (2) 5 F

' t e Lk nb f ind dent
R o B PR PR PRECUs A 172U118LB79KBY FeLa
101D 6413196. 5 (2)51242224 (2) 102D 6814398 (2) 73282935 (2) 103D 681449.6

Ig.

EﬁaﬁﬁﬁQ'§$1§QZZE§m§r(§E%90ﬂ19-732 105D- 68172180330 (2)119 (2)75
I 1 Graphic representation of the concentration-dependent

antitunor acTh@i tspottanggser Bnb4déti veid ved Oilht Her 68 3 cyfEst oxd @ik y test
with the KB/ bekgiaervieal cang)pomy-ekaseel |(Hd.ne.11100- lafg 75-@Mm 72 0-1 -5

-4 -3 -2 -1

10

15

20

25

30

35

(Eg.c?gg)(wg%eotested for antiproliferative activity in
a proliferation test on established tumor cell lines.
In the test used, the cellular dehydrogenase activity
is determined as a measure of cell wvitality and,
indirectly, cell numbers. The cell lines used were the
human glioma cell 1lines A-172 (ATCC CRL-1620), U118
(ATCC HTB-15) and U373 (ATCC HTB-17), the rat glioma
cell line C6 (ATCC CCL107) and the human cervical
carcinoma cell line KB/Hela (ATCC CCL17). These were
very well characterized established cell 1lines which
were obtained from ATCC and cultured.

The results summarized in Tab. 1 and Fig. 1 show a
highly potent antitumor action of +the substances
mentioned. It has to be emphasized that the action is
concentration-dependent, resulting in comparable
maximum inhibitions. It was possible to determine
defined activities: D-68144 > D-68150 2> D-64131 +
D-68143 > D-68172 (increasing antitumor potency from
D-68172 to D-68144). This order in the activity was
observed in all cell lines examined and is to be judged
as an indication for a defined molecular mechanism of

action.
Table 1.

Antitumor potency of various derivatives in the XTT
cytotoxicity test with the glioma cell lines C6, A-172,
Ul1ls, U373 and the cervical carcinoma cell 1line
Hela/KB. What is stated is the ICs from

concentration/activity experiments in nM. If the



D- 64131 D 68143 D- 68144 D 68150 D-68172 Exanple 2: Cell cycle analysis
using fluorescence- 15 activated cell sorting The substances D 64131 (Ex.
101), D-68144 (Ex. 103) and D 68150 (Ex. 116) were exani ned further by
fluorescence-activated cell sorting (FAE®)-using the 20 human gl i obl ast oma
cell Iine U373. The chosen nethod allowed the detection of a

cell -cycl e seepefmeatsi QEreOf:atrh&eSlubSﬁtaImb&‘e -ll_:QlaIrhicﬁ}cﬁd’l,d tHen@fiepor ti on
of cells ?h %@\ende 2 ande gf tge c\e,II ¢ c% 59 determ ned
by neasurlng he con n? PTha"r8sal t°of T VERi $"aRafys Esls summari zed in
Fig. 2. Wiat_is shown is the proportion of cells in the net aphase of
mtotic diVLSi t cal | | g; hr o S all of
t he substancggér&eie %F}Q%@ d%ea.' .I.A qﬁ%y nﬂﬁy gﬂr. 2@?9?‘3 %g%efis in

m tosi s, whijchioxor|pet4atxs 6tbl the |anti prollehierati vigzacti on[sthgen in
Table 1 and|(F substar& es_arrgst

I rly detedtable t he
grO\Nt h by | rh! g(?%! I p 3%143 ng\ |yQJ a Eg \Ahu WaSa Iaguh S 42} n t he
death of the tuodor Dee$1481 (|@pept (m 15 Fig. [8.€ell cjpche ana 6y.$3| s of

- 7 1 A n
s, PLE AL, DR T T L
(2)

mtotic cell dies si on681a752 a1f3uncti orgg;cﬁv"g(&bsuaacez) OBcem)t r atuogn.
FACS- Anal ysis of U373 cells O D 68150 A D-64131

5 Fig. 1

Graphic representation of the concentration-dependent

antitumor activity of different derivatives in the XTT

cytotoxicity test with the KB/Hela cervical carcinoma
10 cell line.

100+

. = D-84131
: = D-68143
75" a
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Example 2: Cell cycle analysis using fluorescence-

15 activated cell sorting

The substances D-64131 (Ex. 101), D-68144 (Ex. 103) and
D-68150 (Ex. 116) were examined further by
fluorescence-activated cell sorting (FACS) wusing the
20 human glioblastoma cell line U373. The chosen method
allowed the detection of a cell-cycle-specific action
of the substance. To this end, the proportion of cells
in phases Gl, S, G2 and M of the cell cycle was



N D-68144 20 9 -8 -7 Concentration log [M -6 Conparison of the biological
activwity of the conpound D 68144 (Exanple 103) according to the invention
with the conmpounds |d/4d according to the publication by 25 Medarde et
al. The publication by M Medarde et alg91998, Eur. J. Med. - 60 Chem
Vol . 33, pp. 71-77 describes conbretastatin anal ogs which have anti tunor

action in a geebihenali 89 nRSSA iWd h;rtéﬂenwneenﬁshk | irpes 2388 | pukem a,
nmurine), A549P:(%1§U|ﬁﬁng?ﬁﬁ carci noma, .hu coI on 5 carci nona, hunan)
0

and Me128 (nk ny s ?H@mtaé%?egas}ét gﬂngus@d iaonsardie ti6 t he
test system dlescrpﬂagnbrabﬂveofTrteelwmﬁncetmé merddpined ace tieaited Wit h

t he substan&e_\glg% 72(th thg%g Falce \/C%C?e?ez%gp ed dlrectly (P388)

or indirectly via staini 29) In
this testS therkrolwh Qforrﬁ@@ndsmbﬁﬁahyhsz tSsued, tra nmdmx;@mqﬁ@m—ar bonyl -

met hyl i ndol %g@ﬂ@@%d ég)feélaow%fan %HH" biloty aghi Vighiyos9fs,! Q2 0-3 to

0.6 M and the known conpound 1-net
3-(3- hydroxycgrﬁféi%wpwm ) ele b@ﬁwﬁé@ﬁylfﬁﬁé@u@elmtemmoahqwmd)lrshows an

inhibitory acipyvety ofnd CbgT 3.6 160 8eArMy ldecitddsd, Thescomprund
D- 68144 accorﬁ%ng??lto the invention shows an j nhipi tory activity in

various 'glid B85S oIS JEOWEE PY Olrﬁi@ll\ﬁl“%uFﬁHspd@’Ilflocrhe
conpound 0D- 681 4dh acadredivem ttlyy t hes@0tEnvient khe ideatly aff achor tafimA0- 60,

nore active d 4d described in the publication of Medarde
et al. Descr{:% |onk%l§ ﬁﬁg@?g’ hods used

Fig. 2

Cell cycle analysis of substance-treated U373 glioma
15 cells by FACS. What is shown is the percentage of cells

having 2N chromosomes, i.e. cells in the metaphase of

mitotic cell division, as a function of substance

concentration.

FACS-Analysis of U373 cells

£

']

[}

&

n -

3 O D-68150
g A D-64131
% W D-68144
Q

20 Concentration og [M]

Comparison of the biological activity of the compound

D-68144 (Example 103) according to the invention with

the compounds 1d/4d according to the publication by
25 Medarde et al.

The publication by M. Medarde et al. 1998, Eur. J. Med.



25 XTT test for cellular dehydrogenase activity The adherently grow ng
tunor cell lines C6, A-172, U118, U373 and HelLa/ KB were cul tivated under
standard 30 conditions in an incubator with gas inlet at 37C, 5% CO2 and
95% at nospheric humdity. On Test Day- lgpthe cells are detached using
trypsi ne/ EDTA and pelleted by centrifugation. The cell pellet is then
resuspended ¢Hemt hevasESpeBBi,veppuI tmle7r7€did¢rﬁoatbtehse &ﬂﬁmﬂaﬁt%tciei | 35
count and trans%erred crotl ter. cg ate. . The p are then

cul tivat ed oVe?night hﬁcPhgaVFncaurbtajt o} tH° i hlef. pﬁ?el t ances
are nade upaasaxlo wik Bt ochkesoltutricons ¢enlDIV51DlaesI 38Best( ll:éa.y<e2mia di |l uted

wth cul turemmagrl]éj;n tg559e gggjagggryog%ﬁgg nt bk a rys H‘lil}% s% nces in

the culture nedium  are th s an dubated
i ncubat 0P wi ¢RrGEROMH ehuman) 48nH. MedkPs Wﬁuléﬁomavehman beé"rhlet rt@@tted with

t est 5Ub5tan§§s§@rﬁV§sé§ qgntcrdaipar@ﬂé ﬂ&letﬁthégﬁag, st eD/dds afi ERT
(sodium 3" -[]- xér?phen am nocar b%fg -tetrazoliuny-bis(4-nmethoxy-6-
‘Bu %01“9881

ni tro) benzen@R onF Cadivfry PRERPIITSL 6EPa FRi Hirt i (st
Phenol Red. Hddlstandas| fora Q. 38,3 ﬁgdrchescdeullll oto@fit PM6 determined

N- net hyl di thyl .1 h hat ff i
(PeS) 15 prabareuls ot Tl ok, g% BEet Fiehi oo pRPREReToRIE CRYR are
pi pettedOont‘mcbhet celMe 12I8at e354 Mhi GITAB) noVA'/n hatvies beéess ti, nculbvat échownint h t he
Lest substancefod 0hg 45 Nomelopiie end, she ATEROlR I S Bagdai th the

PM5 15 solutio aratio o 0:1 v/v ore-use
pl ates are tfh%ﬁthbfm%%d comppendn Qbaﬁbpwswﬁﬂh ighd bilglogty fagytiyiftyr t her 3

h, and the O@flp@éo =densi ty @Om%n@}qdl $ hde k@olinN @G rpd v dP Noretar. 20
1 ng the 4D o0t 8 Ref. L MO Pl to R Ry 1 [£agtd ve to the
control is cal CuraY AR grothesy Y Y y
15 (compound 1d) shows an inhibitory activity of ICsy = 3.6
to 8.9 uM. In contrast, the compound D-68144 according
to the invention shows an inhibitory activity in
various 'glioma lines of 1ICsp = 0.005 to 0.015 uM.
Surprisingly, the compound D-68144 according to the
20 invention is, by a factor of 40-60, more active ﬁhan
the compound 4d described in the publication of Medarde

et al.

Description of the methods used
25
XTT test for cellular dehydrogenase activity

The adherently growing tumor cell 1lines C6, A-172,
Ul18, U373 and HelLa/KB were cultivated under standard
30 conditions in an incubator with gas inlet at 37°C, 5%
CO, and 95% atmospheric humidity. On Test Day 1, the
cells are detached using trypsine/EDTA and pelleted by
centrifugation. The cell pellet is then resuspended in
the respective culture medium at the appropriate cell
35 count and transferred to a 96-well microtiter plate.
The plates are then cultivated overnight in the
incubator with gas inlet. The test substances are made
up as 10 mM stock solutions in DMSO and, on Test Day 2,

diluted with culture medium to the desired



semlogarithmcally in the formof a concentration- activity curve. The
IC50.is calculated fromthe concentration-activity curve by regression
anal ysis 25 using the program Graphpad. Cell cycle analysis by FACS U373
glioma cells in adherent subconfluent_cg{ture are 30 treated with
substance for 24 h and then detached and washed | x with PBS. A total of

5x106 cel | s/ dahgepotationse fineedsubstamiceef 80%trRt hanotute20Rdiudkept on
ice for 30 mn and stor(%ge t 4C. E‘]or FA analﬁfis t he eIIs ar.e
0

i ncubat ed i n®PFBs Wth & f Sapdhien, 50 Pt ORCPPRBEQi Ut i ddi%le and 1
nmg/ M of RNAsecébator3Wthoga30imlet The dél |hs areell\msdmrl maR&S/nsaatpom n

puffer and then,apabyzed i/}l @Udpul,fd o0 EYL QURLET oo RRGLGD. DI Gkl nson) . -

62 The in vifro tes I'n sele tunor nodel S°s Iovmng
phar macol>ogi ta¢ acililvi taesay Exadpl en@/mTubgifi n-¥Thi bi(sedyuand Iyt Gt-oxi c

activity of éhéﬁ&f&&?ﬁoéé’%@wﬁf §el1egé@Qagempewdﬁlwemééﬁgﬁg tsn an in

vitro test for tion of nerization of bovine brain
test, tubul |%lbﬁ????%ﬂeﬁ?sbbf9%?l 24tPn afd HE PRI bR ZDeRM%ﬂ%ﬁbl es was
used and pO|M§@ihrﬂedleou@d®hTeln@1 HedITPA@ad: hesding, Zhe 13650 mga/imes of

the inhibition of the |y izati of t bulin are stated in ta
The known tuf)?:?’ilh 1PRhi bB?o nCI’I@{'I gﬁ&b@&zcﬂﬁ’y&aﬁén%e |”i?cqwged as
referend® subsifates. 1bnHi ghh qsgﬂmmﬁbmflfmbediorssa/\hm ar g be irenti oned

O Table SRIRLECE. TOH 01800 DAJTH] Lh AR Hes Ole. dALAn 039

i M Tablel ernore states cyt'ot OXi rowt h- i'ting
activities otflllﬁh’ér%om‘)@uﬁélﬁet\hi?dhOMOethésp@dlugl@getshe windiedn byemaweal

carcinona cehhvéi BeenHeh@tKBrebena 1SR ofcdhescoEPIHAgS 258 figund to be
To this end, the XTT solution is mixed with the PMS
15 solution in a ratio of 50:1 (v/v) shortly before use.
The cell plates are then incubated in the incubator
with gas inlet for a further 3 h, and the optical

density (ODsgonm) 1S determined in a photometer.

20 Using the ODggonm ©Obtained, the inhibition in percent
relative to the control 1is calculated and plotted
semilogarithmically in the form of a concentration-
activity curve. The ICsg is calculated from the
concentration-activity curve by regression analysis

25 using the program Graphpad.
Cell cycle analysis by FACS

U373 glioma cells in adherent subconfluent culture are
30 treated with substance for 24 h and then detached and
washed 1x with PBS. A total of 5x10° cells/data point
are fixed in 1 ml of 80% methanol (-20°C), kept on ice
for 30 min and stored at 4°C. For FACS analysis, the
cells are 1incubated in PBS with 0.1% of saponin,
35 20 pg/ml of propidium iodide and 1 mg/ml of RNAse A at
37°C for 30 min. The cells are washed in PBS/saponin
buffer and then analyzed in a Calibur flow cytometer

(Becton Dickinson) .



conpounds with high cytotoxic activity. D 64131, D-68144, D 70316 and
D- 81187 may be nentioned by way of 25 exanple. Table 1 Inhibition of
tubulin polynerization and cytotoxic 30 activity in the HeLa/ KB cervi cal
carcinoma cell line for selected conpougsls. The cytotoxicity or growth
inhibitionis stated as I1C50 in the concentration ug/m or nM - 63

Exanpl eSt r uctne eTubwliitnGy ttadspd Cid ysénbbbedi e0hKB/ Mok 1lsCaddwe@ e | C50

D- 65499Y4. 3(2)-0.3 (Ex, 115)1 . 0 D-655000w p4.98 (2)- 1.0 (Ex.
[1% NH D- 655 %35.1%‘&1%‘%)?86?@%5‘%%}&99%?6)1 SBEEYIBICON b, 224n§/| %2) (Ex.( 101) NH O
D-681430Me2. 12 (3)35nM (2) (Ex. 102) 0 OMe D- 68144 -

Example 3: Tubulin-inhibitory and cytotoxic activity of

5 selected compounds

Selected compounds were tested in an in vitro test for
inhibition of polymerization of bovine brain. In this
test, tubulin purified by polymerization and

10 depolymerization cycles was used and polymerized by
addition of GTP and heating. The ICsq values of the
inhibition of the polymerization of tubulin are stated
in table 1. The known tubulin inhibitors wvincristine
and colchicine are included as reference substances.

15 Highly potent inhibitors which are to be mentiocned are,
for example, D-70316 and D-81187 with ICsy wvalues of
0.81 and 0.39 uM.

Table 1 furthermore states the cytotoxic or growth-
20 inhibiting activities of the compounds which were
tested wusing the human cervical carcinoma cell 1line
HeLa/KB. Here, some of the compounds are found to be
compounds with high cytotoxic activity. D-64131,
D-68144, D-70316 and D-81187 may be mentioned by way of

25 example.
Table 1

Inhibition of +tubulin polymerization and cytoctoxic

30 activity in the HelLa/KB cervical carcinoma cell line
for selected compounds. The c¢ytotoxicity or growth
inhibition is stated as ICsp in the concentration ug/ml
or nM.
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D 682132. 93(2)-0.1 (Ex.

-. 64 D-688880Me1.03 (2)-0.2 (Ex.
111) D-689065.19 (2)-0.2 (Ex.
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118) oM
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D- 700384. 84(2)-0.5 (Ex.

(2)-2 (Ex.

(2)n. d.

( Ex.

128),0 ~

110) D-700462. 44 (2)-2 (Ex.
- 65 D-700480.85 (2)-0.03 (Ex.
103) D-702880.86 (2)-0.01 (Ex.

172)

100)N CD..

D-700476. 68

a

129) D-702613. 2
n Nl

1 LNG

D-702893.54 (2)-0.1 (Ex. 97)"3 0 0, CH3gp 703160.81 (2)18.6nM (2) (Ex. 99B)
D- 704382. 7(2) n. d.

D-68888 one 1.03 (2) ~0.2
108 |
Ex 108) | ()
o] F
D-68901 7 1.46(2) ~0.01
(Ex. 111) %
D-68906 N i 5.19 (2) ~0.2
(Ex. 128) m
" Hy
D-70026 . 2.49 (2) ~0.1
Ex. 113) | T O
D-70038 | - —© 4.84 (2) ~0.5
(Ex. 110)
D-70046 2.44 (2) ~2
(Ex. 172) .
“—*‘CU@Q
)
D-70047 6.68 (2) ~2
(Ex. 128) | .
e H:N




. 173)H3C N'S 0 D-81167 IM~ | MP0. 99 (2)0.089 (Ex.
D-811870. 39(2) 19. 7nM (2) (Ex.
175)Ne' ~~\V F - 66 D-811962, 05 (2)0, 134 (Ex.
0.063 (Ex.

130)
174)M F O D-811941.74(2)0. 086 (Ex.

178) KCC pl

176) H,C, | | D-817550. 66
177)HC~l | IM~ GH D-817560. 85 (2)0.093 (Ex.
"~ 'Cly vincristine0.09 (3)1.5nM (2) IIN de HIII,I 1-
D-70048 | 0.85 (2) ~0.03
(EX. 129) W’DW\
D-70261 - 332) )
(Ex. 103) (I)Ti)
D-70288 i 0.86 (2) ~0.01
(Ex. 100) | ..
ln,
D-70289 3.54 (2) ~0.1
(Ex. 97) | ™ ;
Swis
o o“cﬂ,
D-70316 oy 0.81 (2) 18.6nM (2)
(Ex. 99B)
o 1,
D-70438 2.7 (2) n.d.
(EX. 173) H,c’o )
D-81167 0.99 (2) 0.089
(Ex. 130) | " W
D-81187 0.39 (2) 19.7nM (2)
(EX. 174) ulc’°\©:-1'(©\
D-81194 1.74 (2) 0.086
(Ex. 175) ne®
Ty,

M



QO cholchicinel.0 (2)16.7nM (2) chiral O o
Cell ~cycle-specific action in the RKOp21 nodel
Schm dt et al. Oncogene 5 19(20)
exam ning the cell-cycle-specific actiogg RKO is a human col on
line in which the cell cycle inhibitor p21"f' is expressed,
Ecdyson expression system |leading to a cell cycle arrest speci

67 Exanple 4
The RKOp21 cel

:2423-9, 2000) was used as a nodel

system (M
f or
carci noma

i nduced by the

fically in

GlL and 10 Q. An unspecifically acting substance inhibits proliferation
i ndependently of whether the RKOcell is arrested in GL or G or not. In
contrast, cell-cycle- specific substances such as _for _exanple, tubulin
inhibitors, are Br8112thtoxic if the cells |ard0h&) 15 adB% ed|and the
cell cycle is p(bygreS&)ny. Table 2 shows the cytotoxic and
growt h-inhibitjng activity qf» e d conpounds wi tih/ wi t hout expression
of p2lwafl Wien p2lwafl|was i »al | cgnmpounds tlested showed | ow
cytotoxic actijpity, if ahy at all. °This underlines 20 the fact, {al ready
determ ned in fhe FACS apal yses, that the cell cycle is arrested in GQ/ M
and that the aftRD e conmpounds—exart ety | eH=CyhaEr Speci fi c.
Table 2 25 Cytokgg?izégt vity of selected cdng%gﬁ in thé O [p2l waf 1
cell system Su aﬁ@gﬁKD p&&ktjﬂgf;ﬁfﬁo pZH i nduced || G50 [ nM
D-81756 0.85 (2) 0.093
(Ex. 178) )
L,
vincristine 0.08 (3) 1.5nM (2)
cholchicine - 1.02) 18.7nM (2)
\O
\O
~ 1
A0
/
j




D-64131n.c. 15 (1) D-68143n.c.28 (1) D-68144n.c.3.6 (1) D-68150n.c.16.8 (1)
D-68172n.c. 136 (1) D 70316n.c.17.95 (2) D-81187n.c. 16.8 (2) taxoln.c.0.0078
pg/m n.c. the 1C50 could not be calculated - 68 Exanple 5 Activity of

D- 64131 in human tunor xenograft expergments in nude m ce Subcutaneously
transpl anted tunor fragnments of the 5 human nel anoma MEXF 989 or the
r'habdonyosar Eramp B&F4 463 Ver&y disedkgari tie | acviyg experigmnt Rppaude

mce. D 64131 s admnistered orally in doses of 100 and 200 ngy/kg
(vehicle 10%“?51%\% in PBS/ Tween 80 0.05% for 2 weeks (5 applications per
week; anday to Friday) In 10 experi rrents with the two tunors, D 64131 was

found to ghd iV I n F Loy po
obtain a V\?% i nhl %I ocﬁellf éﬁ%et(%{gx gﬁggi?)’t o%t 6%1% S(%})(pér%e/rkg/ day) .
In the S)5F4639 Kr%@léF24213\e9h| ghep) daese llﬁeCiZO@S g/ kgIRas fmur%EtImlr@frfgact 83%

growth 15 inphbi tdean S8)Atd \é&‘:ethﬁﬂe gentpAl - R-R”éﬁsﬁsr eSuhbRafin@iod N
addition to oral  bioavail abi l very g 0 tol erance, potent antitunor
fih

activity in EABCHUABA thRBr lnxé’ C%“De%%fﬁ-}%ﬂ% Bflthe
net hods usedisBexppestubyl indpeky ki zale orRsDRY emﬁetsu;mdri nsg:jte&n for the

assay was |si)| at ed frtom bovi f 25 brain b poI%/ on.an
depol yneri zat FoR*€§clEs.2 S%eg G¥ C&Cmid TESTprik 38%? Y ot Bt er pH
6.6 (O1DM pGpes, An MMUBGBAC 1T imdINMySO4apLhing. 6) sainstt Sné ofinilbind GTP

S oK SOl Ut | BPGYEEEL L Lok BRAGHRY %o WHduddY CchOeRMY! Lekar e type

filter plate
arrested in Gl or G2 or not. In contrast, cell-cycle-

specific substances, such as, for example, tubulin
inhibitors, are only cytotoxic if the cells are not
15 arrested and the cell cycle is progressing. Table 2
shows the cytotoxic and growth-inhibiting activity of
selected compounds with/without expression of p21¥efl,
When p21%%f! was induced, all compounds tested showed
low cytotoxic activity, if any at all. This underlines
20 the fact, already determined in the FACS analyses, that
the cell cycle is arrested in G2/M and that the action

of the compounds examined is cell-cycle-specific.

Table 2
25 Cytotoxic activity of selected compounds in the RKO
p21"efl cell system.
Substance RKO p2l1 induced RKO p21 induced
ICso [nM]
D-64131 n.c 15 (1)
D-68143 n.c 28 (1)
D-68144 n.c 3.6 (1)
D-68150 n.c 16.8 (1)
D-68172 n.c 136 (1)
D-70316 n.c 17.95 (2)
D-81187 n.c 16.8 (2)
taxol n.c. 0.0078 pg/ml

n.c. the ICs; could not be calculated



30 hydrophilic, |ow protein binding-Durapore Menbrane, fromMIIipore).
The appropriate anount of test substance, dissolved in 100% DVSO, is added
using a pipette. This is followed by addition of 10 ul of purified bovine
tubulin (50-60 jig of tubulin per well)gg 35 At roomtenperature, the filter
plate is shaken at 400 rpmfor 20 mn, and 50 ul/well of stain solution
(45% MeOH, 1EW4rsEd i 5 Aet dyviOyl%rNapigdiddl Bl wenuBhackhfogMerdiggddten added
using a pipette. After an incubation tinme of 2 mnutes, the stain solution
is - 69 asprfRted"¢Ephehlot i EVBTt®4160), and the well is then washed

twi ce using a 90% net hanol / 2% acetic acid solution. 200 pl/well of

decol ori zati ol ut i 5 % ol . EDTA) .are then
added usi ng %15}%5%?%% (?Lg?iﬁol %n%%%k&%gm g{dpggi ngﬁggﬁggﬁwat %}ﬁor%%e

t enper at Or e loeman shakarofA0PEXBNP 89t he sheplrésbaioay oseaswmed SNTF #63
photoneter af.An akaQr pfd)P”Otl(Pife 600 Mo V@%el@m@?{gu'o"ﬁ edulis ke

inhibition in gercent, base on the 100% val ue of a positive control

(without test~adbl3lbyedEncefniniStered oiceit r abi iPERY i ¢ift y1@0r g s

drawn, the 1550 v ke. (¥dAitest 10er meld ularreiehyfsogenase . ackividgr 15 In
addition to the tunor_cell llne_HeLa/KB(seg_évable 1), it .is possible to
use the cel I41¥H%5 Cb? 2RP4¥%aT{ANE PRB7HSCSKAISEAYCEOHTE 1#2Y ) hurdh

ovar i an 10adesosar thearot®) wiBk26Ghe( NGro 508t38s, hiveed 1@l oy , folEd4G@ ( NCI
503473; hunan n- [l - | ung i - A B22: human
manma adegg%%p%%%ﬁ) galrglgb%«of?hEﬁgn&gg?gggggggﬁgcygéizn%@%C%O%rl%t%ﬁe
proliferati ok exXpeaimeat gro€ehl 1opebetanal psi 816si (@90t g /RIGs2Y ) nodel 25
The assay iscearri@d e/ Ky d36nVel tn plidleeSsx kb 89 mddaduci Phe @xRfiRssi on of
p2l wafl, the growth_ of_the c/ells is conpletely arrested, but the cells do
not die. By dése of 200 mg/kg was found to effect 83% growth
15 inhibition relative to the control. These results show,
in addition to oral biocavailability and very good
tolerance, potent antitumor activity in two human tumor

xenograft models.
20 Description of the methods used.

Bovine tubulin polymerization assay

The tubulin used for the assay was isolated from bovine
25 brain by polymerization and depolymerization cycles.
85 pl of a mix comprising 80 pl of PEM buffer pH 6.6
(0.1M pipes, 1 mM EGTA, 1 mM MgSOs p.H 6.6) and 5 pl of
20 mM GTP stock solution were initially charged per
well into the MultiScreen-type filter plate (0.22 pM
30 hydrophilic, low protein binding-Durapore Membrane,
from Millipore). The appropriate amount of test
substance, dissolved in 100% DMSO, 1is added using a
pipette. This is followed by addition of 10 pl of
purified bovine tubulin (50-60 pg of tubulin per well).
35 At room temperature, the filter plate is shaken at
400 rpm for 20 min, and 50 pl/well of stain solution
(45% MeOH, 10% acetic acid, 0.1% Naphthcl Blue
Black/Sigma) are then added using a pipette. After an

incubation time of 2 minutes, the stain solution is



conparing the effect on induced and non-induced cells, it is possible to
draw, conclusions with respect to the 30 nechani smof action (cell cycle
specificity) of the therapeutics. Non-induced cells are sown at a cel
count which is about four tines higher,ggince, in contrast to non-induced
cells, there is no further division during the assay (2 x 104 cell s/ well

i nduced, 35 abputafe AEDB4nakltsEvRINt norsdinduged) thdh@edantirolherar e
unt r eat ed cellsbé+/- |nduct|on%8 | ndu tlon is. car out using 3 pM of
I

ed
muri st er one #SERddayWicet hesibg | & a Q pl AESPIOO- /%ﬂnl%ﬁ%ﬁ%ﬁma@Sl nd
i ncubat ed atsoBu€idnr 240hulDrellayoZ, dele lbedtzazulst avderdismadded mm 70
(control DN§9 nd.Lhcu Lion ng t 37C for ther 48 h
which is then %flgaed ggagosfaﬁdggdmhx#$%A§ are %gég&hﬁQ%MQ|ty of
D-64131: J nipipetye. E>6413meag enanﬁﬁemlmmteltm@dumauumm &t i taovor

activity usi n t r I hnes he
|ncludeé |ntg§?é gﬁpé,qggsggr%%fg%%?) qggl h&ry ?h§- %@éé? (%ﬁ%
mel anoma (2)me@%1a¥¢<a| In 13 phiogeegter) ahdant érkaﬁs,omglqrumﬁ &9 nM.nes. The

aver age | C50yRLt Di64%31 chaktald Qﬁ'ﬁhélﬂﬁﬁlsiﬁﬂbﬂeﬁn %%&%&n% based
propi di um i odi de- baseq%cytotOX|C|ty assay was Mel a

intestinal afd kf8ney? Yunmbrleel PE f5ﬁﬁﬁ%$%ﬁ%tcgﬁhg?f &lEPQBG i%mem

The |1 C5Qof Orsﬁb§ta1@ué npnayy, amcl gastohecehvumaticrl laddinds yexantned wAs

about 4 pM Hereh 641% act as a cell-cycle- specific active conpound
via interact PO t hOF ublit 5-64131 i nhibited the polynerization of calf
brain 20 tubulin mnth an IC50 of 2.2 pM The maximumtol erated dose for

intraperitongah {isp. foknngi%PQr'8eH%§§o§%E§se“@ét #09:90/ kg for weekly
adm ni strati nd 200 ng/ kg of

D- 64131 were adnlnlstered at a "Qdx5" dosage (Ix per day for
15 In addition to the tumor cell 1line Hela/KB (see

table 1), it is possible tc use the cell lines Cé6,
A-172, U118, U373, SKOV3 (ATCC HTB 77, human ovarian
adenocarcinoma), SF268 (NCI 503138, human glioma),
NCI460 (NCI 503473; human non-small-cell lung
20 carcinoma), MCF-7 (ATCC HTB22; human mamma
adenccarcinoma) and RKO (human c¢olon adenocarcinoma)

for the proliferation experiments.

Cell cycle analysis using the RKOp2l model

25 The assay 1is carried out in 96-well plates. Using
1%t the growth of the cells
is completely arrested, but the cells do not die. By

inducible expression of p2

comparing the effect on induced and non-induced cells,
it is possible to draw conclusions with respect to the
30 mechanism of action (cell cycle specificity) of the
therapeutics. Non-induced cells are sown at a cell
count which 1is about four times higher, since, 1in
contrast to non-induced cells, there 1is no further
division during the assay (2 x 10* cells/well induced,
35 about 0.6 x 10? cells/well non-induced). The controls
are untreated cells (+/- induction). Induction 1is
carried out using 3 pM of muristerone A. On day 1, the
cells are plated (+/- muristerone A) and incubated at
37°C for 24 h. On day 2, the test substance is added



25 5 successive days) for 2 weeks. Both p.o. dosages were tolerated very
well; and no indications of toxicity or |oss of body weight were found.
The | ast dosage protocol was used to test the activity of D- 64131 in the
human nel anoma xenograft nodel MEXF 989%;9Cal 30 treatnent with D 64131
resulted in an 81% inhibition of growth, conpared to the control, at 200
nﬁlgg/d and K60n668ﬁlUMSthuﬂ?(ﬁndﬂhyﬂfbﬁﬂtéoeoﬁﬁiﬁgéd ab%iﬁﬂt f?f 200
r habdonyosar co nogr af t. no XF. 46 i,nhihjtion o ro at

my/ kg/ d was folid F5 % ‘?%5%3 ﬁ EP? ESHAMEL HaY ehes

conpounds aBTOrdssgyto the invention are potent cytotoxically actl ve

conpounds acting in a cell-cycle-specific manner by interfering with the
mtotic spindle apparatus. Also to be enphasized is the oral

bi oavai | @bi | Prglobleawallglilinobé Bokpbahds according to the invention.
Based on the activity and corrpati bility found for the orally bioavail able
| ow- nol ecul ar-wei ght tubulin i nhibitor D-64131, this conpound is a

candi date fofPiEafther pﬁaééé L aH@s| | s¥PPAREdl R alMVdtIExarfsites idfs
phar maceut i caht ptepar abtensiel thd rigndal epea@afp@wdauaaﬁort@m@g t1tihe

i nvention an the| r rep rat| on are s bel Tabl et
cont ai ni ng 50" ngt i57e e ordtihdt ™ ig\f\r%ngl fpgﬁSt(‘T?Fﬁg% Forfgound 50. 0
ng (2) Ulact OEE, 9®u0mwg1ar115 (33)), Coreastar(CZh ,50ndl argorfal) (2) Ovarlal

Pol yvi nyl pyrrolid S rate, 215 0 ng
Pr epar ati on: (9£ %%nla?/z are m X g’ atﬁgl%é)r%anu J? h an
average IC5 4131 for all cell lines examlned

using a propidium—lodlde—based cytotoxicity assay was
0.34 pyM. Melanoma, intestinal and kidney tumor cells
15 were most sensitive (IC50 = 4 nM). The IC50 for the
pulmonary and gastric tumor cell lines examined was
-about 4 uM. Here, D-64131 acted as a cell-cycle-
specific active compound via interaction with tubulin.
D-64131 inhibited the polymerization of calf brain
20 tubulin with an IC50 of 2.2 pM. The maximum tolerated
dose for intraperitoneal (i.p.) injection in nude mice
was 400 mg/kg for weekly administration. For peroral
(p.o0.) administration, 100 and 200 mg/kg of D-64131
were administered at a “Qdx5” dosage (1lx per day for
25 5 successive days) for 2 weeks. Both p.o. dosages were
tolerated very well, and no indications of toxicity or
loss of body weight were found. The last dosage
protocol was used to test the activity of D-64131 in
the human melanoma xenograft model MEXF 989. Oral
30 treatment with D-64131 resulted in an 81% inhibition of
growth, compared to the control, at 200 mg/kg/d and to
66% inhibition of growth at 100 mg/kg/d. 1In the
rhabdomyosarcoma xenograft model SXF 463, the
inhihition of growth at 200 mg/kg/d was found to be
35 83%. The results confirm that the indole compounds
according to the invention are potent cytotoxically
active compounds acting in a cell-cycle-specific manner
by interfering with the mitotic spindle apparatus. Also
to be emphasized is the oral biocavailability of the




aqueous solution of (4). The dried granules are adm xed wth (5). This
mxture is tabletted. Exanple Il Capsule containing 50 ng of active
conmpound 25 Conposition: (1) Active conpound 50.0 ng (2) Corn starch
dried 58.0 ng (3) Lactose powder 50.0 49 -(4) Magnesium stearate 2.0 ng 30
Sum 160.0 ng Preparation: (1) is ground with (3). This ground material is
added with vh@eIouSombaingstactbedmhegt tbetBé {(RYyenpdoh4). This powder

m xture is, on a capsule filling machine, 35 filled into hard gelatin
capsul es size 3. WD 01/82909 PCT/EP01/04783 - 72 Patent clains: 1. Use of
at | east oneBzsepoond tdfe thet foibuyl and Sdmpathibch i(Hy) Rung lﬁy)dr

(C1-Co) - al ky. yl , r 10 € = C kyI, (Cl Co6)
-al kyl am no- é%%ﬁ?gn b4%gygi€¥@l Cl- %g#ﬁc§g%fg§gl?gﬁ

where thé tm;an}qmlmy A18A7 Hadi éall§ t @eferppiend meys ﬁorm@dxd@ge vﬂmrch
optionally cwic@h@ﬁcgn@séé fo5eq NH, ci\&&Eéa@v\.r%fyl 0 or S menbers,
(C6-C14) 15 aryl 1-C6) -alkyl or (C6-Cl4) -aryl- (Cl C6) - alkoxy-
(C-08) -al k’%ﬁ*am?ée?s% WH@%‘T’F%‘%W&l haffsgéﬁatéyaﬁo ofhi £hg, indole

(C1- C6) - al kytomp&IndS) - dd@drdMMgCh t8 Ssulrsd i t uhedn2@oby oxgdor HHig hal ogen

atons, preferabl rifluoroneth d - CB) al koxy which is substituted by
one or nore %5?%%5%£5?%n%re SR pe S

10 Example I
Tablet containing 50 mg of active compound

Composition:
(1) Active compound 50.0 mg
(2) Lactose 98.0 mg
15 (3) Corn starch 50.0 mg
(4) Polyvinylpyrrolidone 15.0 mg
(5) Magnesium stearate 2.0 mg
Sum: 215.0 mg
Preparation:
20 (1), (2) and (3) are mixed and granulated with an
aqueous solution of (4). The dried granules are admixed

with (5). This mixture is tabletted.

Example II
Capsule containing 50 mg of active compound

25 Composition:

(1) Active compound 50.0 mg
(2) Corn starch, dried 58.0 mg
(3) Lactose powder 50.0 mg
(4) Magnesium stearate 2.0 mg
30  Sum: 160.0 mg
Preparation:
(1) is ground with (3). This ground material is added

with vigorous mixing to the mixture of (2) and (4).
This powder mixture is, on a capsule filling machine,
35 filled into hard gelatin capsules size 3.



preferably trifluoronethoxy, (C2-C6)-alkenyl, (C2-C6)-alkynyl,
(C3-8)-cycl oal kyl, (C1-C6) 25 al koxy, (G -C6)-al koxycarbonyl oxy, (Cl-C6)-
al kyl car bonyl oxy, (Cl-C4)-al kylthio, (Cl-C4)- alkylsulfinyl,
(CL-C4) - al kyiyoupipmrbos(C1-CB) - al koxy-(C1-CB)-alkyl, s /ipoasprd s - CB)
al kyl am no, di-N, N-(C -Co)-al kyl am no, y\%e_re the 30 two (Cl- (%) - al kyl
radi cal s together may forma ring, which optionally contains one or nore
NH, N (C-Chleahkybiabmer S, (C6-Cl4)-aryl, (C6-Cl4) - 73 aryl oxy,
(C6-Cl4)-aryr-({Cr=CA)y-arkyl, (C6-Cl4)- aryl-(Cl-4)-al koxy-(Cl-C4)-al kyl,
(C1-C6)- al kyl carbonyl, (Cl-0C6)-al koxycarbonyl or hydroxyl; 5 A B, Cand D
i ndependent | y. ofisenef anot bessar éna compoagenoat one( Ebrmhlighicase R3, R4, R5
and R6 represent the free electron pair at the nitrogen atom or are a
carbon atom substituted by one of \tMtg radicals R3-R6; 10 R3, R4, R5 and R6
i ndependent|y of one another are, n attached to nitrogen, a free
el ectron pair, or, when attachgg to‘carbon,Rﬁydrogen, hal ogen, cyano,
nitro, straight-chain or branch \ﬁ{?ﬁ al kyl, straight-chain or
branched (d -C6)-al kyl which is suy sti] ute} by one or nore hal ogen atons,
preferably trifluoronethyl, straiglfischal Yr anched (Cl1-C6) - al koxy
which is substituted by one or %Dre[ﬁaldben tons, preferably trifluoro 20
met hoxy, (C2-C6) -al kenyl, (C2-C6)-algéynyg?, C3- C8) - cycl oal kyl
straight-chain or branched (d -C6)-alkoxy, preferably nethoxy,
straight-chain or branched (Cl-C6)-al dyl enedi oxy, preferably
nethylenéhioxy, (C1-C6) - al koxycar bonyl oxy, (C 25 C6)-al kyl carbonyl oxy,
(Ad-Cc4)-al kylthio, (CL-C4)-

in which

R1 is hydrogen, (Cl-C6)-alkylcarbonyl, preferably

10 acetyl, (C1-Cg)-alkyl, mono-(C;-Cg¢)-alkylamino- (C;-

Cq)-alkyl, di- (C;-C¢) -alkylamino- (C1-C4) —-alkyl,

where the two (C;-C¢)-alkyl radicals together may

form a ring, which optionally contains one or more

NH, N-(Cl-C6)-alkyl, O or S members, (Co-Cl14) -

15 aryl-(Cl-C6)-alkyl or (C6-Cl4)-aryl-(Cl-C6) -
alkoxy-(C1-C6)-alkyl;

R2 is a  hydrogen atom, halogen, cyano, nitro,
(Cl-Co6)-alkyl, (Cl-C6)-alkyl which is substituted

20 by one or more halogen atoms, preferably
trifluoromethyl, (C1-Cé6)-alkoxy which is
substituted by one or more halogen atoms,
preferably trifluoromethoxy, (C2-C6) -alkenyl,
(C2-C6)-alkynyl, (C3-C8)-cycloalkyl, (C1l~-C6) -

25 alkoxy, (Cl-C6)-alkoxycarbonyloxy, (C1-C6) -
alkylcarbonyloxy, (Cl1-C4)-alkylthio, (C1-C4) -
alkylsulfinyl, (Cl-C4)-alkylsulfonyl, (C1-Co6) -
alkoxy-(Cl-Cé6)-alkyl, amino, mono- (Cl1l-Co6) -

alkylamino, di-N,N-(Cl-C6)-alkylamino, where the
30 two (Cl-C6)-alkyl radicals together may form a
ring, which optionally contains one or more NH,
N-(C1l-Cé6)-alkyl, O or S, (C6-Cl4)-aryl, (C6-Cl4)-



al kyl sul finyl, (Cl-C4)-alkylsulfonyl, carboxyl, (Cl-C6)-alkyl carboxyl ate,
carboxam de, N-(C-C4)- al kyl carboxam de, N, N-di-(d-C4)-al kyl carbox-
am de, (Cl-C6)-al koxy-(C1-C6)-al kyl, am no, nono 30 (Cl-C6)-al kyl am no,
N, N-di - (C1-C6) - al kyl am no, where the ty® Cl1-C6-al kyl radicals together may
forma ring, which optionally contains one or nore NH, N (Cl-C6)-alkyl, O

854)8, (- %411) Cz;eyf 1656; (C1€@6-8¢NL%)EWE chﬁcﬁdar%MkTi ol Goealiyl, (6 35
ary a al ky car bon

( C1- 08) - alkylcarb%ﬁ¥ &%1 %%ﬁ %%§0X§I&%kyé%?ﬁ%%§y?’hydroxyl %#hégQ?Tmn
directly adjacenslknticeabsnyhy b@lacsaeabuoxpc@nboapbtherhydraﬁyly IS
unsubstituted (C6-Cl4)-aryl or (C6-Cl4)-aryl which is fully or partially

substituted by identical or different substituents, preferably phenyl or
1- or 2-/aphhhylB, o€ i gndnsbbstlidepenientii - ©f3) ohet eadatherorare a

(C1-C13) - heteroaryl  Wob &R aitSrf ULy QiR tERLLY rsubskit uted Byqyi ggnti cal
or different substituents and has in each case at ' |east one to four N,

NH, N (Cl-C8) -aFRRFesontndher faseipAfraBnbeds, df theudsiibagarut ed

(C3-C8) 10 cycl oahkyh) obr( GFLA - @MQb@ﬁ' kitlomME s St ftdd Yo pr onpards al |y
substituted by |dent|cal orldlééeég substituents, where the identical or
different substituenfedaralse 8 i ndependent |y of one another from the
group cdmsi sting of hal ogen, 15 preferably fluorine, chlorlne brom ne or

oo ISR S Sl e g et e SO ph b, e vl

more hydroxyl greéups; a@éﬁ@@ﬁ@lTK(leC59gankyﬁ-Zﬁr%%rﬁéﬁytapé Fedirtboxanmi de;

N-(C1- C6) - al kyl cafboxmeam detcalMnbuditd ChaGhbnal kil acasbexamdegdi,tro,
cyano, nitro, straight-chain or branched (Cl-C6)-

15 alkyl, straight-chain or branched (C1-C6)=-alkyl
which is substituted by one or more halogen atoms,
preferably trifluoromethyl, straight-chain or
branched (Cl1-C6)-alkoxy which 1is substituted by
one or more halogen atoms, preferably trifluoro-

20 methoxy, (C2-C6)-alkenyl, (C2-C6)=-alkynyl,
(C3-C8)-cycloalkyl, straight-chain or branched
(Cl-C6)-alkoxy, preferably methoxy, straight-chain
or branched (C1l-C6)-alkylenedioxy, preferably

methylenedioxy, (C1-C6)-alkoxycarbonyloxy, (C1-
25 Cé6)-alkylcarbonyloxy, (Cl-C4)-alkylthio, (C1-C4)-
alkylsulfinyl, (C1-C4)-alkylsulfonyl, carboxyl,

(C1-C6)=-alkyl carboxylate, carboxamide, N-(C1-C4)-
alkyl carboxamide, N,N-di-(C1-C4)-alkyl carbox-
amide, (Cl-C6)-alkoxy-(Cl1-Cé6)-alkyl, amino, mono-
30 (Cl1-C6)-alkylamino, N,N-di- (C1l-C6)-alkylamino,
where the two Cl-C6-alkyl radicals together may
form a ring, which optionally contains one or more
NH, N-(Cl-C6)=-alkyl, O or S, (C6-Cl4)-aryl, (C6-
Cl4)-aryloxy, (C6-Cl4)-aryl-(Cl-C4)-alkyl, (Co-
35 Cl4)-aryl-(Cl-C4)-alkoxy-(Cl-C4)-alkyl, (C1-C6) -
alkylcarbonyl, (Cl-C6)-alkylcarbonyloxy, (Cl1-Cé6)-
alkoxycarbonyl, hydroxyl, where two directly

adjacent radicals may be attached to one another;



straight-chain or branched (Cl-C6)-al kyl, straight-chain or branched
(C1-C6)-al kyl which is substituted by one or nore hal ogen atons, 25
preferably trifluoronethyl, straight-chain or branched (Cl-C6)-al koxy
which is substituted by one or nore hajpgen atons, preferably
trifluoromethoxy, straight-chain or branched (C2-C6)-alkenyl,

SEral gm chﬁyn Orlé)rbaEEﬂﬁ@sd@%t&@d)CG?Cl%dW@yiar}(m cﬁ?li%) @@Jtc%aql K ry1
strai ght- chain or_bpranche al ko era me
straight-chain or"t&hched ( - 8I‘fkylf%anretg“lagxlyy éPEFéBP by
met hyl enedi oxy, thidenti{e&H),ost rcﬁiméremal rsmsﬂmrtarmftesi ( Clre@®ra3i y
al kyl thio, (Cl-Co6 K Isulf nyl, (&l- kyl sul n

h%% i/ 1 or. g %l} g%t &S_lr .fL nbubstﬁ.talted

(C1-Co) - al koxy- ( IkI am no, ain or
mono- ( C1-5C6) - aI ky¢‘ém¢h3) Is@tar@éhryl:ha@m ofch%lniﬁhém%mﬂyl which

(Cl1- C6) - al kyl am ”ﬁ ‘f‘ﬂ?'i? bhe ﬁé@cl(aq]i@s)u@éé(féuteg5byr@@e?l%llv(%atlog)ext her may

forma ri ng, whi ¢ Optl onal contaln one or nore

al kyl, 0 and/or Sil{%r@lﬁ) tht(%’ttémjandar}y?%xfn eaCh case at
(CB-Ci 4)-aryl - (CLr &3t abky! to E6uELA) ﬁﬂarw—(C(lctﬁ@)alkgzllkomy-ar(o%z%)

al koxyear bonyl | (E1.768) £ RO RFEEREGry| Bky 1= CERArGRELERERD o BraNened
nmono- and N, N-di -¢¢tio&Byyal &yl ccaBBOlyl—aybmoalkynawghthcIiai fudn yoreanched 10
N (G- 08) -l kyl caTBBREt R (ot ey B pacTEE Baforf S e e
N- (C - C6) - al koxycavbonytuerts) - GHeral k‘yﬂ%mkﬂﬁnﬁm&ﬁyl @ noliffemeat, where
two 15 directly agdjgcept,Ladscalse Mye Rec@dd achRibdeh i1 PNy herone
another from the group consisting of halogen,
15 preferably fluorine, chlorine, bromine or iodine;
cyano; straight-chain or branched cyano-(Cl-C6)-
alkyl; hydroxyl; straight-chain or - branched
(Cl—Cé)—alkyl which is substituted by one or more
hydroxyl groups; carboxyl; (C1-C6)-alkyl
20 carboxylate, carboxamide; N-(Cl-C6)-alkyl carbox-
amide, N,N~-di-(Cl-C4)-alkyl carboxamide, nitro,
straight-chain or branched (C1-C6)-alkyl,
straight-chain or branched (Cl1-C6)-alkyl which is

substituted by one or more halogen atoms,

25 preferably trifluoromethyl, straight-chain or
branched (Cl1-C6)-alkoxy which 1is substituted by
one or more halogen atoms, preferably
trifluoromethoxy, straight-chain or branched
(C2-Co6)-alkenyl, straight-chain or branched

30 (C2-C6)-alkynyl, (C3-C8) -cycloalkyl, straight-

chain or branched (Cl1-Ce6)-alkoxy, preferably
methoxy, straight-chain or branched (C1-C6) -
alkylenedioxy, preferably methylenedioxy, thio

(-SH), straight-chain or branched (C1-C6) -
35 alkylthio, (Cl-C6)=-alkylsulfinyl, (C1-Cob) -
alkylsulfonyl, (C1-C6)-alkoxy-(Cl-Cé6)-alkyl,

amino, straight-chain or branched mono-(Cl-C6)-
alkylamino, straight-chain or branched N,N-di-
(C1-C6)~-alkylamino, where the two (Cl-C6)-alkyl



X is an oxygen or sulfur atom is NH or is a gemnally (at the same C
atom substituted 20 hydroxyl and hydrogen (-CH(OH)-); its stereoisoners,
its tautoners, mxtures thereof and the pharmaceutically acceptable salts
thereof, for preparing a medicanent fofsthe treatment of 25 oncoses in
manmmal s. 2. Use of at |east one conpound of the fornula I according to
claim1, characteradedals thafeRieR6 mad, Bork D ﬁﬁ%,d Yo & as fef | ned
inclaiml, 30 vvig)ht:tuk)lre1 Vi SO th% at | east one of the ra_lca_lcs6 _RS-RG is
strai ght-chain or “brarchead? (I2EEFal Koy, ©pr dFe¥FabNHE methosGr-C6)

strai ght-chain oralbyhnch@d((&dm)-?lxlyl , (pﬁetenabbyyme; hydcbj_yCH) _

strai ght-chain or ed < al nedi oxy, prefergbl _ .
met hylgenedi oxy, h?/g%%g%/ : st%?%%q) c anl gcfi bé%)ncalgjﬁy{tl-cg‘)-éilk‘]dxy whi ch

is substituted byrvhe!(6t-#breahkbsygenChtomsralkykf ergbl y tridl-umsenmet ho>7<3é;
' - i - Al ' j tuted by one -
o oLoe halogen w LR peERgeh - RIT Ay a%%lf%ﬁb.%@ﬁ%&s% of@t%@ast one

or nore hal ogen at ons, preferably trifluor . .
conpound of the foFFRF¥CRrLARELr ding to cl(&lmcﬁgmalzowmeﬁhozm in that
The radi Gal RA 15 Stra abe Shal e or b aeped o Cop Al Ry prcher abl y
the radical R4 is.siraj - ai n, or, branched, - - ,

met hoxy: strai ght< _zﬁajn]g%Jlrc C%%%Je?u‘m(réﬁ'- CBY L&t &yFrchptef @Faglr@n@@@ﬁyl;

st rai ghttOchai n ormdmanchechn(d 100, @6 )tia (|C|)1|—€r6edlaQ>§é>x(y\MAQb%fntyh%g§%%9nd
oxygen atom nmay i.onal | the radi cal R4 or ,  preferably - _
rre%/ﬂyl enedi oxy, hy réolx ; és/}%grol?ﬁ ght - % ain or%]f)‘?ré%}é%%d (Clgcéfiaplgéxy whi ch
is substituted blBHearoomileNral ©getb Jatohsy 1 ki ipy ef ertablight-chain

trifluoromethoxy;ostr & @Hcrehal Nnarc1-ce) —alkoxycarbonyl-N- (C1-C6) -

alkylamino, formylamino, formyl, where two
15 directly adjacent radicals may be attached to one
another; '
X is an oxygen or sulfur atom, is NH, or is a
geminally (at the same C atom) substituted
20 hydroxyl and hydrogen (-CH(OH)-);

its stereoisomers, its tautomers, mixtures thereof
and the pharmaceutically acceptable salts thereof,
for preparing a medicament for the treatment of

25 oncoses in mammals.

2. Use of at least one compound of the formula I
according to claim 1, characterized in that R1-R6,

A, B, C, D, X and Y are as defined in claim 1,

30 with the proviso that at least one of the radicals
R3-R6 is straight-chain or branched (C1-C6)-

alkoxy, preferably methoxy; straight-chain or

branched (C1-C6)-alkyl, preferably methyl;
straight-chain or branched (C1-C6) -alkylenedioxy,

35 preferably methylenedioxy, hydroxyl; straight-
chain or branched (C1-C6)-alkoxy which is
substituted by one or more halogen atoms,
preferably trifluoromethoxy; straight-chain or

branched (Cl1-C6)-alkyl which is substituted by one



branched (Cl-C6)-al kyl which is substituted by one or nore hal ogen atons,
preferably trifluoronethyl. 4. Use of at |east one conpound of the fornula
| 20 according to any of clains 1 to 3, characterized in that R, R2, RS,
R5, R6, A, B, C D, X and Y are as defjygped above and the radical R4 is

straight-chain or branched (Cl-C6)-al koxy, preferably nethoxy. 25 5. Use

of at |east one coppRGRE RA1bHEn T of BMs R ﬂ:reﬂéﬁ@bﬂ%nﬂriﬂl%}{oﬁétﬁ aims 1to
4, characterized in that Rl, R2, R3, R5, R6 D, and are as

defined above and the radical R4 is 30 nethoxy. 6. Use of at |east one
conpound of 3he fosaulaf | atactedsh n@nico aoypotindl a firs thet 0f5rmﬁhar acteri zed

inthat RI-R6, A _B C and ef iyned 3 ove. an e na i cal
is substituted oracc?l i 0t ec(}%(]&aﬁl%)r aj:lehér?%l EL%? he eroa&yl

whi ch cont ai ns attﬂl@asRlonQZt,o RHOurRN, R¥;, B, &nd/or 5 a¥ ehdgYmemsers. -
77 1. \se of at Leaskongcomandah the RUIIUA |raageording g any of

clains 1 to 6, characterized B, C Da are as
defined above aneha#he r&H caprﬁan@eéCG Cﬁh)cé)rwlb@xﬁr (CP—I@lfiﬁr-q}i@{Yeroaryl

whi ch contains atpberskyonetMNaight-cRa@Rdber b2 ad%hedngdEHImEr-51 i ch is
unsubstituted or substltut ed bgg%[L | east .one radical selected from t he
N

group consi sting BFEIRyPbYeRS oStRaFgEACPALLr 8F BFARGISS rGilgnt 10
chain or10branchedcéplamyiahsk@xyxypre,iresrzad)l therebbosyd Sbx@g@ht -adead n or

b hed (C1-C6 | kyl f bl hyd 1- C6 |l -
c;?lr)]gnil o§<y, (C)l %%yyaﬂ?opre ?Lblg’ny?/%xy, X%e?r ai %ﬁ{igxgi (Rcli } aﬂ% !

preferably methylenedioxy, hydroxyl; straight-
chain or branched (C1l-C6)-alkoxy which is
substituted by one or more halogen atoms,
15 preferably trifluoromethoxy; straight-chain or
branched (Cl-Cé6)-alkyl which is substituted by one

or more halogen atoms, preferably trifluoromethyl.

4, Use of at least one compound of the formula I
20 according to any of claims 1 to 3, characterized
in that R1, R2, R3, R5, R6, A, B, C, D, X and Y

are as defined above and the radical R4 1is

straight-chain or branched (C1-C6)-alkoxy,
preferably methoxy.
25

5. Use of at 1least one compound of the formula I
according to any of claims 1 to 4, characterized
in that R1l, R2, R3, R5, R6, A, B, C, D, X and Y
are as defined above and the radical R4 is

30 methoxy.

6. Use of at least one compound of the formula I
according to any of claims 1 to 5, characterized
in that R1-R6, A, B, C, D and X are as defined

35 above and the radical Y is substituted or

unsubstituted (C6-Cl4)-aryl or (Cl-Cl3)-heteroaryl
which contains at least one to four N, NH, O

and/or S as ring members.



chain or branched (d -C6)-al koxy which is 15 substituted by one or nore

hal ogen atons, preferably trifluoronethoxy; straight-chain or branched
(C1-C6)-al kyl which is substituted by one or nore hal ogen atons,
preferably trifluoronmethyl. 20 8. Use_ojyat | east one conpound of the
formula I according to any of clains 1 to 7, characterized in that Rl-R6,
A, B, C D and X ase asr dgki negdasabore aaemfabanaadcbﬂalth‘é lﬁoamﬁwhepyl

radi cal which is unsugdsetltut ed or ?bstltut ec& b,}/ [y6dro en,
3, 4-di chloro, 2- BT EMEPAOYY, P 4- B mét Qi aﬁﬁ‘ﬁ%%ﬁﬂst hyl ,
2,3,4-trinet hoxy in3that- tR1ARE hoRy. B, Commumdé of dhe Bermdfirded80 R3 1

4 R,, B- - ( ic hyd -

(C1-Co) - al kyl car bR%lr)lgfl Q‘ eraﬁ?y Qggéfz‘?} R% ) (&19 y4,) alrr¥o (061 C6)

- al kyl ami5no- (Cl1- @)Clél klyetedoatﬁ @B}Chamn@al(@la@)lea@ltkwne where the
S5 two (Cl-CA)-al kyly, r ag) c%@;&gegﬁer 2By Iflqrcjﬂ amer&bggs,mmcﬂptll@a' ly

contains one or nore NH, % nmoers, (Co-Cl4)-aryl-
(C1- CB) - al kyl or m@w@ﬁ}t%wﬂl ( er- ey am&wed( CIbYCG)a-taI klﬁastloq:eze is a

hydrogen atom hal9g€eBalCya8Dechedir Ofror Clekd) -qhdiyh . ddels i) ks whi ch

i | ne or nore hal n r ef er abl
s substituted bX grgggn,ngmgno?(%% oégéymnl rg,ec%gn%, straight-

10 chain or branched (Cl-C6)-alkoxy, preferably
methoxy; straight-chain or branched (C1-C6)-alkyl,
preferably methyl; hydroxyl; (Cl1-Co6)-alkyl-
carbonyloxy, (Cl-Cé)-alkoxycarbonyloxy, straight-

chain or branched (Cl1-C6)-alkoxy which is
15 substituted by one or more halogen atoms,
preferably trifluoromethoxy; straight-chain or

branched (Cl1-C6)-alkyl which is substituted by one

or more halogen atoms, preferably trifluoromethyl.

20 8. Use of at least one compound of the formula I
according to any of claims 1 to 7, characterized
in that R1-R6, A, B, C, D and X are as defined
above and the radical Y 1is a 1-phenyl radical
which is unsubstituted or substituted by hydrogen,

25 3,4-dichloro, 2- or 3-methoxy, 2,4-dimethoxy,
3-nitro 3-trifluoromethyl, 2,3,4-trimethoxy,
3,4,5-trimethoxy.

9. Compounds of the formula I
30

i :
4 R

oW

I
PACAS N Y
I

in which




trifluoronethyl, (d-C6)-al koxy which is 15 substituted by one or nore

hal ogen atons, preferably trifluoronethoxy, (C2-C6)-alkenyl,

(C2-Co6) -al kynyl, (C3-CB)-cycloal kyl, (C1-C)- alkoxy,

(d -0 -al koxycar bonyl oxy, (Cl1-C)- al kylgarbonyl oxy, (Cl-C)-al kylthio,

(Ad-c4) 20 al kylsulfinyl, (Cl-C4)-alkylsulfonyl, (Cl-C4)-

al koxy- ( C1- C4) al kyl', am no, nono- (Cl- C) al kyI am no,

di-(Cl-C)-aI I) amn where the t ralcalst her

forma ring,® whljc% ogmyd&’ﬁgﬁ“y coﬁ@ﬁ%\@ Jekk’)f , 2?%—%%1"(%4') al kyI :

(()Cgrcil)(% C|14) a@styyl, l(ﬁz@-léld:él)) fh}t;{dpxmoldﬁ@%}%yky%%m%(@lkyl
ary al.kox y carbqn

(C1-Co) - al koxycaf%%c%%lk r ’hygrf)& C% 8% ;% (C %4 %}ﬁ%gepen dent &yéof one

another are a nltwcv)ge(rclaﬁdm-@lﬂtyﬂhl chdcaséSRBtO@w;hRS amaly R6formepraesent

the free electro r e I, ar t
substituted by onnrpﬂ’!g %Bnltc?la ?ﬂé%{%@Pl%k%%aqn,éRﬁnéR%@;l;ﬁ&@ N,

i ndependent |y of BneChrottetkate, OwRh at t #TRERD ni Googed) -2 milee

el ectron pair, orclm)m@m@phedot:o caideir1 4 ydrrgaencita e gen.koxgy-ano
nitro, stralght C(?JK grv\# anched (Cl-C6) - 79 alkyl, straight-chain or
branched (d -C6) { yCI: ¥ is substituted by one or nore hal ogen atons,
preferahloy trifluoronmethyl, straight-chain or branched (Cl-C6)-al koxy

which is su itug y nor al oge rf r abl

trifluor orre?%éoxy % g%%}gé]{e("ﬂerrf gﬁg % %%nyl %é %8) (gyylc Y64l kyl
strai ght-chain or Cb'r%@)(:mbk}(bl (126)1 §I6Ik0)a§kkY§t rvetugm thaismbert 1 thutagched
(C1-C6) - alkyleneQ&@XYMnﬁgl ) - ahkeXY halogen atoms, preferably

trifluoromethyl, (C1-Cé)-alkoxy which is
15 substituted by one or more halogen atoms,
preferably trifluoromethoxy, ~ (C2-C6)-alkenyl,
(C2-C6)-alkynyl, (C3-C8)-cycloalkyl, (Cl-C) -
alkoxy, (C1-C)-alkoxycarbonyloxy, (C1-C) -
alkylcarbonyloxy, (Cl1-C)-alkylthio, (Cl-C4)—
20 alkylsulfinyl, (Cl-C4)-alkylsulfonyl, (Cl1-C4) -
alkoxy-(Cl-C4)-alkyl, amino, mono-(Cl-C) -

alkylamino, di-(Cl-C)-alkyl)-amino, where the two
Cl-C4-alkyl radicals together may form a ring,
which optionally <contains one or more NH,
25 N-(Cl-C4)alkyl, O or S, (Cé6-Cl4)-aryl, (C6-Cl4)-
aryloxy, (C6-Cl4)-aryl-(Cl-C4)-alkyl, (C6-C14) -
aryl-(Cl-C4)-alkoxy-(Cl-C4)-alkyl, (Cl1-Co6)-alkyl-
carbonyl, (Cl-Cé6)-alkoxycarbonyl or hydroxyl;

30 A, B, C and D independently of one anocther are a
nitrogen atom (in which case R3, R4, R5 and R6
represent the free electron pair at the nitrogen
atom) or are a carbon atom substituted by one of
the radicals R3-R6;

35

R3, R4, R5 and R6 independently of one another are,
when attached to nitrogen, a free electron pair,
or, when attached to carbon, hydrogen, halogen,
cyano, nitro, straight-chain or branched (Cl-C6)-



10 carbonyl oxy, (d -C6)-al kyl carbonyl oxy, (Cl1-C)- al kylthio,

(d-4)-al kylsulfinyl, (ClL-C4)-al kyl- sulfonyl, carboxyl, (Cl-GC6)-alkyl
carboxyl ate, carboxam de, N (O -C4)-al kyl carboxam de, N, N-di -

(Cl-CA4) -al kyl carboxam de, (Cl- C6) - al koxy-(C1-C6) 15 al kyl, ami no,
nmono- ( C1- C6) - al kyl am no, di-(Cl1-C6)- al kyl)-am no, where the two

Cl- C4-al kyl radi Caails lIOQé?tifEi‘i w@ycﬁﬁrm 3of| rtﬁjad/&!ﬁé‘ch O(Fttl'—(?:"éﬁuéikﬁont ai ns
one or nore NH, h %%L 2 £2

aryl - (Cl- C4) - al kyf* erS(%ji %ﬂ%b%l ¥x9nF cﬂ‘?r§| mlogen atoms,

(C1- C6) - al kyl car boryfera Ty - Cajraaﬂlqwxymww w&.@{ht d/bhﬁrre t\eﬁ
directly adjacent S attached o] anot.her ;

unsubstituted (CL % %%lﬁ}?g%ry (cf&]%’f - & fllC V\hFchSIf%SFJUWEIe%r bﬁ'artl ally

substituted by i@enticar or dlpfrEer enhasopshi tuentcsms,pr ef gratflerakly or

2-napht hyl, or i Cl- C13 or (Cl1- eteroaryl
whi CE is fully 3(S)t%{r]§%gﬁ?$#ﬁ&§%'bstl tu{%zd 31 G%/r!ycafl or %%3 2

substituents and &YW eacHCSass) alCYICé@§tlkdr3re t oSt¥aighchgin  or

N- (CL- C6) -al kyl , Branehed S agcrid®) m@ejs, Ofs ty jyhubstditrut ed o
(C3-CB) - cycloalkyl chlsfully or partially 35

-C8 | kyl
substituted by i d%]fﬁ?%}%é ﬁlf"f%q?) Qélﬂﬁetcilt%‘é’nts el ) e kodkdint i cal  or
di ffered0 subst |¢aném:$ybas>ey,sel e(CCEdCBndememieatbynpioﬁpe anatlthen -f rom t he

group COI’ISI stl ng n, efgra Lne, chl br m.,ne or
i odi ne; - cyaérjl% k?%? aléﬁ og&%y ﬁ%%b“@yano (Q” Ia%é) %Il%yl
hydr oxyl ; stral gmubfmﬂor l@laa{bQPfe’d, (CIC 1636 - ad Kyy 1 whicalrbiog yvdaliet, i t ut ed
by one or nore wfwgmﬁa@stmggmq \CRARIY! ca ki R)ad) kY, 1 -
car boxyl ate; carboxam de; N

(C1-C4) alkyl car oxamlde, (C1-Cbo) alkoxy (C1-Co) -

15 alkyl, amino, mono-(Cl-C6)-alkylamino, di-(Cl-C6)~-
alkyl)-amino, where the two Cl-Cd-alkyl radicals
together may form a ring, which optionally
contains one or more NH, N-(Cl-C4)-alkyl, O or S,

aryl, aryloxy, aryl-(Cl-C4)-alkyl, aryl-(Cl-Cc4)-

20 alkoxy- (Cl-C4)-alkyl, (C1-C6)-alkylcarbonyl,
(C1-Cé)-alkoxycarbonyl, hydroxyl, where two
directly adjacent radicals may be attached to one
another;

25 Y is unsubstituted (Cl10-Cl4)-aryl or (Cl0-Cl4)-aryl

which is fully or ©partially substituted by
identical or different substituents, preferably
1- or 2-naphthyl, or is unsubstituted (Cl1-C13)-
heteroaryl or (Cl-Cl3)-hetercaryl which is fully
30 or partially substituted by identical or different
substituents and has in each case at least one to
four N, NH, N~(Cl-C6)-alkyl, O and/or S as ring
members, or 1is unsubstituted (C3-C8)-cycloalkyl or
(C3-C8) -cycloalkyl which 1is fully or partially
35 substituted by identical or different
substituents, where the identical or different
substituents are selected independently of one
another from the group consisting of halogen,

preferably fluorine, chlorine, bromine or iodine;



carboxam de, N, N-di-(Cl-C4)-al kyl carboxam de, nitro, straight-chain or
branched (O -C6) -al kyl, straight-chain or branched (Cl-C6)-al kyl which is
substituted by one or nore hal ogen atons, 10 preferably trifluoronethyl,
strai ght-chain or branched (Cl-C6)-al kgxy_which is substituted by one or
nore hal ogen atons, preferably trifluoromethoxy, straight-chain or

branched (C2- %)c@éﬂf@nyls,txsatlrg@ftgmha%al Brorp e dnedied 15 nCcgb)-egl kynyl ,
(C3-C8)-cycloal kyl, strai grtlt- chain or branched (Cl-C6)-al koxy, preferably
met hoxy, strai ght2ERath orn¥RERERed ( CETE)IN HII8A Bhedixy, DFrecdesh| y
nFthyl ﬁnEdi ?xy, tl‘tl:D—Ckﬁ)-%i%l]?thWﬁLth 1@h$®w1tbrt@&r@d ¢kd- 68) mie

al kylthio, (CL ul fi Cl-Co6 al kyl sul f onyl

( C1- CB) - al koxy- % %X%fkyls %}égrlnt& RS ai GRS %’ﬁ%Jrh or Br&fdnéd kvl

nono- (Cl 5C6) - al kydamrxplatse r ai ght -chdiaxkamidse;anched NN, (RHaHC6) —alkyl

(C1-C6)-al kyl am n rﬁf‘é‘:‘?érﬁléé‘e t C&lc%labgyl agﬁ%adl %%Ir%ﬁ_&%%?td%gr may

forma ring, V\/mc |ona contaln one or
al kyl, 0 and/or Sll%&rcﬁ)ﬁaargﬂt c(h@emcmy gnehed (Cl-Co6)-alkyl,

(Cp-Cl14)-aryl - (Cls@al@hwéhaa(@o@l@ran%%éd (@J—é‘@-a@&ypwm&ﬁl 1‘3‘6)
-al kyl, (Cl1-C6) 30 aI kyI car bonéé, o ﬂ?/- C6) - al kyl car bonyl oxy, (Cl-
rbo

al koxycar bonyl , (THReE)LaFkdxy PoxyPr sPPaPghtRERE or alSPé[‘ﬁched
mono-~ and N, N-di - fé:ﬂeﬁﬁ)l |kwﬁﬁwmm st rsajx@htgmﬁaiml@r l@rranched

gﬁggcm&danﬂk (NCT- &55 ?/ ca %@/ 3 k%%ryggn%élcglyl B %Jbasl"g"tmr é{hal n or
branched N-(Cl- C&ne al kaxycar homgl - N- (&Llo@eN - al kat cawrd ,no, fpmerfyelraftnlryo,
fornyl, where tmotPiff&éféhé@%@Qfﬁt ré@k&@&ﬁtﬂBMain81 or branched
(C2-C6)-alkenyl, straight-chain or branched
15 (C2-C6)-alkynyl, (C3-C8) -cycloalkyl, straight-
chain or branched (C1-Cé6)-alkoxy, preferably
methoxy, straight-chain or branched - (Cl-Cé6)-
alkylénedioxy, preferably methylenedioxy, thio

(-SH), straight-chain or branched (C1-C6) -
20 alkylthio, (Cl-C6)-alkylsulfinyl, (C1l-C6}) -
alkylsulfonyl, (C1-C6)-alkoxy-(Cl-Cb)-alkyl,
amino, straight-chain or branched mono-(Cl-C6)-
alkylamino, straight-chain or branched N,N-di-
(Cl1-Cé)-alkylamino, where the two (C1-C6)-alkyl
25 radicals together may form a ring, which may

optionally contain one or more NH, N-(Cl-C6)-
alkyl, 0 and/or S, (C6-Cl4)-aryl, (C6-C14) -
aryloxy, (C6-Cl4)-aryl-(Cl-C6)-alkyl, (C6-C14) -
aryl-(Cl-Cé6)-alkoxy-(Cl-Co6)-alkyl, (C1-C6) -
30 alkylcarbonyl, (Cl1-Cé6)-alkylcarbonyloxy, (Cl-Cé6)-
alkoxycarbonyl, (C1-C6)-alkoxycarbonyloxy,
straight-chain or branched mono- and N,N-di-
(C1-C6)-alkylcarbonylamino, straight-chain or
branched mono-N- and N,N-di-(Cl1-C6)-alkoxy~-
35 carbonylamino, straight-chain or branched
- (Cl1-C6)-alkylcarbonyl~N-(Cl-C6)-alkylamino,
straight-chain or branched N-(C1-Cé6) -
alkoxycarbonyl-N-(Cl-C6)-alkylamino, formylamino,

formyl, where two directly adjacent radicals may



be attached to one another; X is an oxygen or sulfur atom is NH, or is a
gemnally (at the sane C atom substituted 5 hydroxyl and hydrogen
(-CH(OH)-); their stereoisoners, their tautonmers, and the pharmaceutically
acceptabl e salts thereof, except for-tdye racem c conpounds according to
formula | 10 where Rl = R2 = R3 = RS = R6 = hydrogen, X = oxygen or, if R4
= H, gemnally substituierled hys oxyd ane-hydf ogen, Y = 3-carboxypyridin-4-yl
and R4 = hydrogen or nethoxy, and the conpounds

2- cycl opropyl car bonyl i ndol e and 2-cycl ohexyl - 15 carbonylindol e. 10.
Conpounds ofxthe formard aokyaecor drngstbfetaiandy, disar et erozedis n & hat

R1-R6, A, B, C, D __X re as fi inclai Wi Vi SO
that 20 at | east %%@%?P%ge ﬁg ica’fl'geeRS-gggei S ds:trg%ﬁg- Csh%s}]ﬂgtr e(raanched
(Cl -C6) -bal koxy, py@fexwnblyndneydoxgensit@il¢hi}rchain or branched
(C1-C6)-al kyl, preferably nethyl; straight-chain or branched

(A -C6) -al kyl enedi oxy, preferably nethyl enedi oxy, 25 hydroxyl;

strai ght-chai n ortBehhchelereai ey erat kokPelEubSEPEAMEdShy GRE orthfor e

hal ogen atons, preiehabbycicailyorerebhaxie sédmighthebabh, orexdypanched
(C1-C6)-al kyl sub tltl,f%gd by one or nore _hal ogen atons, prefer

bl
trifluoromethyl. 39F1 GREBP APy esarsimdo 't f@,rmEﬂar ﬁc-
terizedlion that tha¢r&RKIRIR?= RZ, RSR3RG= AR5 B B6 B, hydandei,ar® as

defined above and adj cal E LS Straight- [ r., br
(d -Co) - al koxy, 3%}(%?%115&!5 [y geft hlcc){)a(y; st rHéi gﬁt%?lgﬁ%l;iyor %&%@%@&Ed
(A -CB)-al kyl, preyeraply anst hylydreogeai ght - Ghai}rcao?bd@?méﬂn"‘l-yl
5%. ggl) - g'élkglr enedi 0y rawher ¢ ,lhe gese PN dn@XKERY , atHA CaRe eiddho iR he
2-cyclopropylcarbonylindole and 2-cyclohexyl-

15 carbonylindole.

10. Compounds of the formula I according to claim 9,
characterized in that R1-R6, A, B, C, D, X and Y
are as defined in claim 9, with the proviso that

20 at least one of the radicals R3-R6 1is straight-
chain or branched (C1l-C6)-alkoxy, preferably
methoxy; straight-chain or branched (Cl1-Cé6)-alkyl,
preferably methyl; straight-chain or Dbranched
(C1-Ce6)-alkylenedioxy, preferably methylenedioxy,

25 hydroxyl; straight-chain or ©branched (C1-Cé6) -
alkoxy, substituted by one or more halogen atoms,
preferably trifluoromethoxy; straight-chain or
branched (Cl-C6)-alkyl substituted by one or more
halogen atoms, preferably trifluoromethyl.

30
11. Compounds according to claim 9 or 10, charac-
terized in that that R1, R2, R3, R5, R6, A, B, C,
D, X and Y are as defined above and the radical R4
is straight-chain or branched (C1-C6)-alkoxy,
35 preferably methoxy; straight-chain or branched

(C1-C6)-alkyl, preferably methyl; straight-chain
or branched (Cl-C6)-alkylenedioxy (where the
second oxygen atom can either be the radical R4 or

RO), preferably methylenedioxy, hydroxyl;



R6), preferably nethyl enedi oxy, hydroxyl; - 82 straight-chain or branched
(A -C6) -al koxy substituted by one or nore hal ogen atons, preferably
trifluoromethoxy; straight-chain or branched (Cl-C6)-al kyl substituted by
one or nore 5 hal ogen atons, preferablgyptrifluoronethyl. 12. Conpounds
according to any of clainms 9 to 11, characterized in that Rl, R2, R3, R5,

R6, A B C D gxpafglratgads defb@ed abeve caed the radaml- ﬁ&o&@ls
strai ght-chain or ‘Sganched C1- - al koxycS pref erabl % net hoxyt
Conpounds accor di gt ot BAY°of &yal nE18 t U2, "OfRar acteP?2Rd i Fhat R,

R2, R3, R5, R6, Apr&fefzabld Dtr)ifannbr‘érr@rt@oagf defsnedigbovehamd thaer rad| cal

R4 is nethoxy. 14 g:g]% u 0 f

characterized in Tha 8R2€§ @%g gglk'(}% S%é)%;%éérﬁéce?o a% e?l ned e?bove and
the radi al Y is babsyéen ua*e@lmsorpuﬁéﬂb@blyutédf%%r@mw;hﬁiyl or is
(C1-C13)- heteroaryl which contains at |east one to four N, NH O and/or S

as ring nenber. 25 15. Conpounds according to any of clains 9 to 14,
characterized2i n EHAPOWRARG, aQCOMILRY FaAn@NX aPé as2HBE| Aedt@bdve and t he

radical Y is (C6- @J,éliac@éyiz@a is eﬁbtcﬁ@) het ergar w5, WrisGh 2o, aid)s at

| east one N, NH, O apd/or as r d.30 u tuted or
substituted by at Dy edsfndg ﬁ aFﬁdF‘éaIdngéPSgt ég’o?’leor#@hgh&or @ﬁ‘sfﬂsljtl ng of
hydr ogen,0 am no, hal ogemraight-ahadyanogr st barghhedchaidi -¢16 )bragrkehwad

(C1- C6) - al koxy, strai ght-chain or branched
(C1-Co) - al kyl, g‘%g‘%er a%}’y Eﬂﬁﬁ; hydr oxyl ; (C -C6)-al kyl - carbonyl oxy,
(d-Co)-al koxycar bonyl oxy; strai ght - chain or branched (Cl-C6)-al koxy

substituted by, Compounds according to any of claims 9 to 12,
characterized in that R1, R2, R3, R5, R6, A, B, C,
15 D, X and Y are as defined above and the radical R4

is methoxy.

14. Compounds according to any of claims 9 to 13,
characterized in that R1-R6, A, B, C, D and X are

20 as defined above and the radical Y is substituted
or unsubstituted (C6-Cl4)-aryl or 1is (Cl-C1l3)-
heteroaryl which contains at least one to four N,

NH, O and/or S as ring member.

25 15. Compounds according to any of claims 9 to 14,
characterized in that R1-R6, A, B, C, D and X are
as defined above and the radical Y is (C6-Cl4)-
aryl or is (C1-Cl3)-heterocaryl which contains at
least one N, NH, O and/or S as ring member and

30 which is unsubstituted or substituted by at least
one radical selected from the group consisting of
hydrogen, amino, halogen, nitro, cyano, straight-
chain or Dbranched (C1-Cé6) -alkoxry, preferably
methoxy; straight-chain or branched (Cl-Cé6)-alkyl,

35 preferably methyl; hydroxyl; (Cl-C6)-alkyl-
carbonyloxy, (Cl-Cé6)-alkoxycarbonyloxy; straight-
chain or branched (Cl-Cé6)-alkoxy substituted by
one or more halogen atoms, preferably trifluoro-
methoxy; straight-chain or branched (Cl-C6)-alkyl



one or nore hal ogen atons, preferably trifluoro- nethoxy; straight-chain or
branched (Cl1-C6)-al kyl - 83 substituted by one or nore hal ogen atons,
preferably trifluoronethyl. 16. Conpounds according to any of clains 9 to
15, 5 characterized in that RI-R6, A & C D and X are as defined above
and the radical Y is a 1-phenyl radical which is unsubstituted or

substituted by M@gledhté*m di,chl 958, Zr Or mdrBEt hXVoger?, 4-adioHRt hoxy,
3-nitro 3- trlfluoro trimet hoxy, 3,4,5- trlnethoxy 17.

Conmpounds of t he Bt %P%Y (ﬁslf%&s“?rrP%‘}f&f%A B, C D X Yand RLto R6
are as deflned inclaim9, |ncI ud| ng t he corrpounds of the forrrula | where

R 508D 98, AL gl Ly

RlL = R =
substituted 0 hf/trégl}%n andaﬁ: ro e oxypyrl nd R4 =

hydr ogenSor et hmrmnmiom)oumi‘s R2-Bgel 8pr doylGarboaydli Hdalre and
2-cycl ohexyl - carhonyl  pdok e .£0L Use AS NediL GamEDR i Sy IE pgr bi piu%‘ﬂ gr as

antitunor agents. 25 18. Conpounds according to any of clains o 16 for
use as nedi cament&@diGRlparhichl 4 a%néwt)ﬁ-h%?eda@ént%Ub%t)lqlgte@Js@YOf a

conmpound of the fiafdrdaerd, accardi-adchlorany ofaclaimy 9 ta- gﬂ@tgg;{ypr epari ng
10

a nedi canent havi an clantl totic acti on in mmuals. - 84
methoxy, 3-nitro 3- trlfluoromethyl,
10 2,3,4-trimethoxy, 3,4,5-trimethoxy.

17. Compounds of the formula I

R3
| 2
R4\B// l I R
|
e
RE R' X

15
in which A, B, C, D, X, Y and Rl to R6 are as
defined in claim 9, including the compounds of the
formula I where Rl = R2 = R3 = R5 = R6 = hydrogen,
X = oxygen or, 1if R4 = H, geminally substituted
20 hydroxyl and hydrogen, Y = 3-carboxypyridin-4-yl
and R4 = hydrogen or methoxy, and the compounds
2-cyclopropylcarbonylindole and 2-cyclohexyl-
carbonylindole for use as medicaments, in parti-
cular as antitumor agents.
25
18. Compounds according to any of claims 10 to 16 for
use as medicaments, in particular as antitumor

agents.

30 19. Use of a compound of the formula I according to
any of claims 9 to 16 for preparing a medicament

having antimitotic action in mammals.



T

20 25 20. Use of a conpound of the fornula | according to any of clains 9
to 26 for preparing a nedicanent for direct and/or indirect inhibition of
tubulin polynerization in mamualian cells. 21. Use of a conpound of the
fornmula | according to any of clainms_9%40o-16 for preparing a nedi canent
for oral, parenteral or topical treatnent of tunor disorders in mammal s,
preferably ipgmnys@2orProcesspbahdprepathag reemaunds aeeotding tww any of
claims 9 to 16, characterized by, tge ﬁ%II mﬁgg St eps d% Iit.iatioqlof t he
correspondi ng 1- NeRY oP&ctTP L Thdbl &° of Pheter of halt &1 a4 r Pv AT VEHNE T eact i on
with Z-CO Y, whergoZ iddraeciuidmadler| eadimgctgriopibsticdn as fhalwgeli,n or
HCOY, giving th in deriyative or the

correspondi ng ter§?5§§ég?%§ﬁgghmg?gﬁ%ﬂﬁg992%p§%%¥?éte, can be oxidized to

t he methanone derivative, e) if appropriate renoval of the protective

group and f);if gpprepriat %of'l\r}Eth@r deaghb o indike teaetbyaingadigcal s by
procedures known per se. 23. Medicanment conprising at | east one conpound
according to any 8RYcPdi rfsl®inD A6to| & SapitiopPt 8Per 12Bgét MGG Hust omar y
phar maceuti cal augbli 8rhe$ pialedndial excitpipgrid. tdbatArintt Woroagent ,
conprising an effgctivg anmount _of one congound according to any

t |eas
of claims 9 to 1B1SPF ﬁﬁﬁr65r?3?@a?89ePﬁ§%eﬁFPﬁyc tGABry 35

pharmaceaut i cal auxiliaries and/or excipients. 25. Process for preparing
medi canents ggcorgipg.Lle A Pr&far £hgT acheLhaed 1 cddals ) keask,pne

of claims 9 to 16, characterized by the following

steps

d) lithiation of the corresponding 1l-N-protected

15 indole or heteroindole derivative and reaction

with 2Z-CO-Y, where Z 1is a suitable leaving

group, such as halogen, or H-CO-Y, giving the

corresponding methanone derivative or the

corresponding tertiary alcohol which, if
20 appropriate, can be oxidized to the methanone
derivative,

e) if appropriate removal of the protective group
and
f) if appropriate further reaction of the reactive

25 radicals by procedures known per se.

23. Medicament comprising at least one compound
according to any of claims 9 to 16, if appropriate
together with customary pharmaceutical auxiliaries

30 and/or excipients.

24. Antitumor agent, comprising an effective amount of
at least one compound according to any of claims 9
to 16, if appropriate together with customary

35 pharmaceutical auxiliaries and/or excipients.

25. Process for preparing medicaments according to
claim 23, characterized in that at least one

compound according to any of claims 9 to 16, if



T

compound according to any of clains 9 to 16, if - 85 appropriate together
with customary pharmaceutical auxiliaries and/or excipients, is converted
into a customary pharnmaceutical presentation form 5 26. Process for
preparing antitunor agents according . tg ¢l aim 24, characterized in that an
effective anount of at |east one conpound according to any of clains 9 to

16, if appropnat@ppmme\At@@eu@élﬁtQﬂ@hycagebﬂiae?,UEﬂh%%a%%'t' icani es
and/ or 10 ex0|p|ent is_conver d into, a custom phar maceut 1 cal

presentation for i 127 1 ¢ A Oﬁcﬁﬁ?ﬂPhﬁnFﬁ'cFﬁlﬁP?ger&ﬁgréBF@r@zed in

that it can be admsictaredtoradyeutperol abteysaitatdibot oppeal |y to a mammal .
28. Antitunor agent according to claim?24, charac- terized in that it can

be admi nistered orally, parenterally or topically to a mammal.
26. Process for preparing antitumor agents according

to claim 24, characterized in that an effective
amount of at least one compound according to any
of claims 9 to 16, if appropriate together with
customary pharmaceutical auxiliaries and/or
10 excipients, is converted into a customary

pharmaceutical presentation form.

27. Medicament according to claim 23, characterized in
that it can be administered orally, perorally or
15 topically to a mammal.

28. Antitumor agent according to claim 24, charac-
terized in that it can be administered orally,

parenterally or topically to a mammal.



