NO 98709946 PCI7TEPI7704474 N substituted 1 ndol e- 3-gl yoxyl am des havi ng
anti- asthmatic, antiallergic and i munosuppressant/i mmuno- nodul ati ng
action 5 Description Indol e-3-glyoxylam des have various uses as pharnmaco-
dynam, cally active conpounds and as synthesis conponents in. the

phar maeutical chenistry. 10 The Patent Application NL 6502481 descri bes
conpounds whi cWo HRB/99846ant i i nfl ammat ory and anti pyr eRGR/EROGY/ PA€74 of

actJ on gand analma&h&&aty A&oﬂl@-@lwma&aﬂﬂt %vanZS gagioentions

derivatives of dol I i c.acid i ts anides as ounds

havi ng anal gesi ¥® %ﬂ%‘@dnvgﬁ"gﬁ Laxgd<o- 8’“8%??/7?3}:/ ~Donschke
et al. (Ber. QMQSEBMQGE?}OH%CH be 3- i ndoI yI gI yoxyl am des which are
not. characterized pharmacologically. E. Walton et'al. in J. Med. Chem

11,1252 (1968) report .25 on indolyl-3-glyoxylic acid derivatives which
have an. in biﬂﬁ%ﬁﬁg‘éﬂﬁ ty on gl ycerophosphate dehydrogenase and |actate
dehydr ogenase. Euoropean Patent Specification EP 0 675 110 Al 30 descri bes

1H i ndol e- 3- gl Y%%?éﬂﬁ-?ﬁy&ﬁy@&n?d@s pﬁ&@é' 98ridss ST5éY hBhlﬂHatzQﬁ&oand are
used in the treatnent ti ¢ shock ncreaﬁiltls and i.n the

treatment of afYRIH@YW ni BF5 %R r‘f*f@lﬁ?é‘ln d afPRrit?%. &54Fm of the
present inventi om@&ntmpethewma@eumgvel @hﬁ!p@liﬁds fromthe
i ndol yl -3-gjyoxylic acid series, which. have ant | asthmatic and

| nonDdU|atln9he Patent Appllcatlon NL: 6502481 descrlbes compounds
' which have an antiinflammatory and antipyretic profile
of action and analgesic activity. '

15 The British Patent GB 1 028 812 mentions derivatives of
indolyl-3-glyoxylic acid and its amides as compoqnds
having analgesic, anticonvulsant and p-adrenergic
activity.

20 G. Domschke et al. (Ber. 94, 2353 {(1961)) describe 3-
indolylglyoxylamides which are not characterized !
pharmacologically.

E. Walton et al. in J. Med. Chem. 11,1252 (1968) report

25 on indolyl-3-glyoxylic acid derivatives which have an
inhibitory aé_tivity on glycerophosphate dehydrogenase
and lactate de_hydrogenase.

Euoropean Patent Specification EP 0 675 110 Al
30 describes lH—:Lndole -3-glyoxylamides wh:Lch are profiled
as sPLA2 inhibitors and are used in the treatment of
septic shock, in pancreatitis, and in the treatment of '
allergic rhinitis and rheumatoid arthritis. :

35 The aim of the present invention is to make available
novel compounds from the indolyl-3-glyoxylic acid ' %
series, which have antiasthmatic and immunomodulating
action. '
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action. ~Il1~l~ 0122 T 1T TCL 1011 VLD ~1l~ 1011 1.(.7.12 f''7 1111111ft
Frerverrerrererrrrrrrrrrrlr *@0o001* - 2 The chem cal processes for the
preparation of these conpounds and pharmaceutical processes for the con-
version of the novel conpounds into nedicanents and their preparation
forms are furthernmore described. 5 The subject matter of the invention
conpri ses conpounds of the general formdla |, R Z1 R4 N P-1 NRs R
Formuf & | 10 Wechhm&ﬂdipabseﬁ!ed?lfom thES ,pépaxadignhafe these
fol | ow ng neanl 9 ) I JRIe sy | pup can
15 be nono- po ysggstltut egﬂgﬁ%&ﬁgﬁy ir‘?cn ST ?gﬁ acgﬁlg/ C&E g, for
its part, can b‘éerrﬁﬁ%‘ th RYNGS ity efedt %’é%/s %FI‘ yl,
(C3-C7) - cycl osidayd prbpaf:atmnqﬂoxg\soape f\mrtxnplregdeslq:mbe@st erified with
(CLl-C6)-al kanol s, trifluoronethyl 20 groups, hydroxyl groups, nethoxy

Groups, ethoxy 0 OUBS, chenzyl oy B.9upS 20d BY. 2, DO, 9B, O 1o

of the general formula I,

R
Z \
N

i
R,

Formula I

10 _
where the radicals R, R;, Rz, R;, Ry and Z have the
following meaning:

R = hydrogen, (C;-Cs)-alkyl, where the alkyl group can
15 be mono- or polysubstituted by the phenyl ring.
This phenyl ring, for its part, can be mono- orx
polysubstituted by halogen, (Ci1-C¢)-alkyl, (C3-C7)-
cycloalkyl, by carboxyl groups, carboxyl groups
esterified with (C;-Cg¢)-alkanols, trifluoromethyl
20 groups, hydroxyl groups, methoxy groups, ethoxy
groups, benzyloxy groups and by a benzyl group
which is mono- or polysubstituted in the phenyl
moiety by (C;-Cg¢)-alkyl groups halogen atoms or
trifluoromethyl groups.
25 .

R, can be a phenyl ring which is mono- or poly-
substituted by (C1-Cg) ~alkyl, (C1-C¢) ~alkoxy,
hydroxyl, benzyloxy, nitro, amino, (C1-Cg) -
alkylamino, (C1-C5)—alkoxy—éarbonylaxnino and by a

30 carboxyl group or a carboxyl group esterified by
- {C1-C¢) ~alkanols, or is a pj(ridin structure of the
formula II




moi ety by (C1-C6)-al Kyl groups halogen atoms or trifluoronet hyl groups. 25

R1 can be a phenyl ring which is nono- or poly- substituted by (Cl-C6)

-al kyl, (Cl-C6) -al koxy, hydroxyl, benzyloxy, nitro, am no, (Cl-C6)-

al kyl and no, (Cl-C6)-al koxy-carbonyl am no and by a 30 carboxyl group or a

carboxyl group esterified by (Cl-C6) -alkanols, or is a pyridin structure

of the formulall 3 - RS 4P NS2 RForéuta Il where the pyridin

structfuse is alternatively 5 bonded tRgthe ring carbon atons 2, 3 and 4

and can be substituted by the substitu s R5 and R6. The radicals RS

and R6 can be identical or different a Pe_the meani ng (Cl-C6) -alkyl,

and also the neaning (C3-C7) -cycloalk 9}-C6) 10 al koxy, nitro,

ami no, hydroxyl, halogen and trifluorowe®iyl® and are furthernore the

et hoxy- carbonyl anino radical and the &oup carboxy- al kyl oxy in which the

al kyl group can have 1-4 C atons. 15 Rl can furthernore be a 2- or

4-pyrimdinyl- heterocycle or a pyri ¥y EIradical in which CH2 can be

in the 2-,-3-, 4-position where the 2- pyrimdinyl ring can be nono- or

pol ysubsti tut ed where the pyridin structure is alternatively

5 bonded to the ring carbon atoms 2, 3 and 4 and
can be substituted by the substitutents Rs and Rg. -
The radicals Rs; and Rg can be identical or
different and have the meaning (C:-Cs)-alkyl, and
also the meaning (C3-C7)-cycloalkyl, (C1-Cs) ~

10 alkoxy, nitro, amino, hydroxyl, halogen and
trifluoromethyl and are furthermore the ethoxy-
carbonylamino radical and the group carboxy-
alkyloxy in whi_ch the alkyl group can have 1-4 C
atoms.

15 R, can furthermore be a 2- or 4-pyrimidinyl-
heterocycle or a pyridylmethyl radical in which
CH; can be in the 2-, 3-, 4-position where the 2-
pyrimidinyl ring can be mono- or polysubstituted
by the methyl group, furthermore are [sic] the

20 2-, 3~ and 4-quinolyl structure substituted by
(C1-Cs) -alkyl, halogen, the nitro group, the amino
group and the (C;-Cg)-alkylamino radical, or are
[sic] a 2-, 3- and 4-quinolylmethyl group, where
the ring carbons of the pyridylmethyl and

25 quinolylmethyl radical can be substituted by (C;-
Cg¢) —alkyl, (C;-Cg)-alkoxy, nitro, amino and (C;-
Cs) —alkoxy-carbonylamino.

R: for the case where R is hydrogen or the benzyl

group, can furthermore be the acid radical of a

30 natural or unnatural amino .acid, e.g. the a-
glycyl, the o-sarcosyl, the a-alanyl, the o~
leucyl, the o-isoleucyl, the . o-seryl, the o-
phenylalanyl, the o0-histidyl, the a-prolyl, the
c-arginyl, the a-lysyl, the «a-asparagyl and the

35 a-glutamyl radical, where the amino groups of the




by the methyl group, furthernore are [sic] the 20 2-, 3- and 4-qui nolyl
structure substituted by (Cl-C6)-alkyl, halogen, the nitro group, the
amno group and the (Cl-C6)-al kylam no radical, or are [sic] a 2-, 3- and
4- qui pol yl met hyl group, where the ring carbons of the pyridylmethyl and 25
qui‘nol yl met hyl radical can be substituted by (Cl- C6)-al kyl,

(C1- C6) - al koxy, nitro, amino and (Cl- C6®-al koxy-carbonylam no. Rl for the
case Weere R is hydrogapeiitbe hewayl a@hiaep, aan fuet hpream beinhe acid

radical of a 30 natural or unpatural amn iLd, e t he , the
a-sarcosyl, the a-al atffi=° Fﬁge - | &byl ,prto(r%ggg?lgs_ol éfgcr:’f}l', t%g.‘g’%g%%ryl , the

a- phenyi al anyl, the prdtiestivel growes afor othe amime fangtippypret keea-|ysyl
the a-asparagyl and thgrd¥peazokyt FaMicaddi(@alraditane tdifl athe0tgeoups of
the 4 respective am,ng aci ds, can, be nrese N &l t tected
form Possible prot e%l?ﬁ%’cgcﬁfgﬁglf%ar%ﬁe% gr%ogo??%{]n%lﬂo%%?regl? heQﬁQ

car bobenzoxy radi cal RtYAdigRgup. arfkh t the t erse 5ohuthRy @8PBEAYYL r 8Bfcal (BOC

radical) and al so theglwieeiil ga@ikal | RlbiRegastof Rihe tispasagghdand
orosent as a free  cArBBAReg v, e, OTBRRLGH: "3 LY Epdgoup 1o
Cl- C6- ai kanol s, e.g. earhdwylmgnepp, @t hin Bhe aformheft apt etiey| wékker. R1
can furtherpwre be the-cglawavlzocas.ganyds 2etieet Aytipylop- dedl gsoups R and
RL, together with t hetthia t EQ%—%&%méSQ:e%' Clﬂ tcgﬁy furthermore be the

allylaminocarbonyl-2-methylprop-1l-yl group. R and

R;, together with the nitrogen atom to which they

are bonded, can furthermore form a piperazine

15 ring of the formula III or a homopiperazine ring
if R; is an aminoalkylene group: in which
/~\

—_— N—
N N-R

Pormula III

20 " Rq is aﬁ alkyl radical, a phenyl __ring which can be

mono- or polysubstituted by (C1=C¢)-alkyl, (C1-Ce)-

alkoxy, halogen, the nitro :g'_"roup,. the amino

function, by (C;-Cs)-alkylamino, the benzhydryl
group and the bis-p-fluorobenzylhydryl group.-

25 -

Rz can be hydrogen or the (C;-Cg)-alkyl group, where

the alkyl group can be mono- or 'polysubstituted by

halogen and phenyl which for its__part can be mono-

or polysubstituted by halogen, 'j;(.cl-cs)—alkyl, (Ca-

30 Cq7) -cycloalkyl, carboxyl group,sf}'_ carboxyl groups

esterified with (Cl-Cs)-alkanEol';,:, trifluoromethyl

groups, hydroxyl groups, methé_‘;f_;‘y groups, ethoxy

groups or benzyloxy groups. Thej' .(l,Cl-Cs)—alkyl group

counting as R; can furthermoref_'ibe substituted by

35 the 2-quinolyl group and the 2-, 3- and 4-pyridyl

structure, which in each case ca._n'_both be mono- or

polysub_stituted by halogen, (Cle;)—alkyl groups or



are pbonded, can furthernore torma piperazine 15 ring of the formula I'l'l or
a _honopi perazine ring if R is an am noal kylene group i-n which --N NR7

~J "Formula I'll 20 R-7.is an al kyl radical, a phenyl ring which can be
nmono- ; or pol ysubstituted by (Cl-C6) -alkyl, (Cl-C6) - alkoxy,. hal ogen, the
nitro group, the amino function, by (Cl- C6) al kyl am no, the benzhydryl
group and the bis-p-fluorobenzyl hydryl —gPoap. 25 R2 can be hydrogen or the
(C1- CB)e- al kyl group, (cphe))ealkbry abkylpgr orp GANELEheERR6re OEh@ORYSYbDSt i t Ut ed

by" hal ogen and phe?%1>dlcg ch for |t§Bgart og&nclpg ?rqiﬁoonorw oéhysggfy tuted

by" hal ogen, - Ky IW oxyl “groups
car boxyl groups estrédlf:iaéd i Pﬁseéll%}ih&l PRABYS, r%FSFfth?}é)n%@hy]Pe gr oups,
hydr oxyl groups, netgesy g;rrOlﬁbiyszB@i(MJtéH Qﬁp&xaﬂfogbﬁnzmkoaw -gLRups. The

(C1- C( )-al kyl group,~c n_ti n ca [ I o, sub by 35

t he 2-qui no%l group(célng cércg %fk)g?'d 4%“% %9? %Fo%dre %\%l%?’gﬁgn each
case can both be noraroups pol pstpsified ed byPthal ogetEr- Eora@kpnalRy| groups
or SY 5 (4-C4) -wdikuprohetirl BRoupsf UhiHesk¥l egirbapal Oylethorgi cal ,

e o b e St BLEbe! gtk B M L P 0
(C3-C7)-cycl oal kyl, carboxyl groups, carboxyl ; '
10 Ry and Ry can be identical or different and are
hydrogen, hydroxyl, (C1-C5)-a1kyl, (C3-C7) ~cyclo-
alkyl, (Ci-C¢)-alkanoyl, (Cl-Cs)-alkoxy, halogen and
benzyloxy. R; and R; can furthermore be the nitro
group, the amino group, the : (C;-C4)-mono- or
15 dialkyl-substituted amino group, and the (C;-C3)-
alkoxycarbonylamino function or (C;-C;)-alkcoxy-
' carbonylamino- (C;-Ci;)-alkyl function.

Z is 0O or S
20 | |
The designation alkyl, alkanol, alkoxy or alkylamino
group for the radicals R, Ry, Rz, R3, Ra, Rs, R¢ and Ry is
normally to be understood as meaning “straight-chain®
and ‘“branched” -alkyl groups, where “straight-chain
25 alkyl groups” can be, for example,' radicals such as
methyl, ethyl, n-propyl, n-butyl, n-pentyl and n-hexyl
and ‘“branched alkyl groups” designate, for example,
radicals such as isopropyl or tert-butyl. “Cycloalkyl”
is to be undérstood as meaning radicals such as, for
30 example, cyclopropyl, cyclobut'-'.y]:.j, cyclopentyl,
cyclohexyl or cycloheptyl. '
The designation *halogen” repres ents fluorine,
chlorine, bromine or iodine. The de51gnatlon *alkoxy
group” represents radicals such as, for example,
35 methoxy, ethoxy, propoxy, 'butoxy, 1s,o_p,1_:'opoxy, isobutoxy
or pentoxy. v

The .compounds according to the invention can also be
present as acid addition salts, for example as salts of



-groupsesterified by (CI-C6)-ar kanol s, triiluoromet hyl groups, hydroxyl
groups, nethoxy groups, ethoxy groups or benzyloxy groups. 10 R3 and R4
can be identical or different and are hydrogen, hydroxyl, (Cl-C6)-alkyl,
(C3-C7)-cyclo- alkyl, (Cl1-C6) -al kanoyl, (Cl1-C6) -al koxy, hal ogen and
berizyl 6xy. R3 and R4 can furthernore be the nitro group, the amino group,
the (Cl-C4)-nono- or 15 dial kyl -substi tutéed am no group.., and the (C1-C3)-

?Iokoggzar Ib(lznlyl ]?Hlx'i@rati“lfél'd%n %hcﬁCésaﬁr%ﬂ e, CAY éﬁ&l{ﬁﬁfh@[afld 3
al kyl function e .desi lop a al kano
al koxy or al kyl aﬁ%%‘bm‘gracﬁ}& fg?’°ﬁﬂlé°¥’a‘bh %s ﬁgeﬁi %él" CRE"‘% R6 and
R7 is -normal | ystch bas uniher stxeogles mm@cmraagmc cieidy' madeaic

"branched” -al kxhiafouﬂalewerau Str g chaldi 5 allidongboupgiagan be,

for exanple, _radicals such as thyl, ethyl n-propy. but yl pentyl
and n- hexyl an&iufﬁiﬁmyﬁéd 9374 gr THFE Yesi it éf ?ﬂbqg%ﬁwpI€Clg(adlcals

such as |sopropmbtbanesulﬁd@GCyhc1dcycrxﬁﬂdqﬂdacepsct@Cb® anmtiegunacdsdcas
meani ng radi cal goggch as, for 30 exanple, cyclopropyl, cyclobutyl,

cycl opentyl, cyclohexyl or cycloheptyl. The deS|gnat|on "halogen"
represents quorlne chlorine, brom ne or iodine. The designation "al koxy
gr oup" represenBsthadhea¢Qmpnnﬂdsa9f the fxamllseI 288 hbehoxsaltst 9aRy,

pr opoxy, bui@XYb1b§8§{@£PBS%adtiQQUt OUY cSHpRRIHOBY" tﬁéefsﬁmwrlds:aaccordl ng
;g ts?”et !sn\cl)fengl O?: Cagdxglgiostberedpr SR & %%Ir% agngl ta'sonsgil‘:és w:Lt:cfmr gxarrpl e
physiologically tolerable acid. _
.Administration can be carried out orally, parenterally,
intravenously, transdermally or by inhalation.
15 .
The invention furthermore relates to pharmaceutical
preparations containing at least one compound of the .
formula I or its salt with physiolbfgically tolerable :
inorganic or organic acids and,-'- if appropriate,
20 pharmaceutically utilizable exc1p1ents and/or diluents
or auxiliaries.

Suitable administration forms are, for example, '

tablets, coated tablets, capsulés', solutions or '
25 ampoules, suppositories, patches, péWder preparations

which can be inhaled, suspensions, creams and

cintments.

The compounds according to the 1nventlon have a good

30 antiasthmatic, antiallergic ;- and immuno-

suppressant/immunomodulating action;:- for example in
transplantations and diseases such as Dpsoriasis,
rheumatoid disorders and chronic po]_.:'_gérthritis, in the

following pharmacological models:




m néral acids, such as, for exanple, - ,hydrochlorirc acrd, sualfuric acid,
phosphoric acid, salts of organic acids, such as, for exanple, acetic
acid, lactic acid, malonic acid, naleic acid, fumaric acid,:. gluconic
acid, :5 glucuronic acid, citric acid;,., enbonic acid, nethanesulfonic
acid, trifluoroacetic;.acid and succinic acid. Both the conpounds of the
formula |I.and their salts are 10 biologitatly active. The conpounds

of . tfie: f or nul a thhgBILidR SN SIRIRA pHasb"CRoELATDII11a A Sild Bal th 2

physi ol ogi cal | Y 2lg0 - Adni ni.str.ation,c e carnried out orally,

rabl e.acid an
parenteral ly, int P§‘\%€§o‘hfs SF AgREeR, SRHLPRgP 1D ﬁ#f?ﬂ‘at"ligﬁ. 15 The
i nvention furthernore relates to pharmaceutical preparations containing at
| east one compougdeOfgdiiea gl oo Of bES $aI Ik BIMIIRYOGHR)! Y
tolerable iporganic or. oiganlc aci ds, and, if ag ropriate, 20 \
phar maceut i c3l | YeG€i BCFABFEY eRERPH RS aﬁ*\’g:}cb‘ttaﬂf‘ E%HE sWith  QYAFIYR es.
Sui t abl e admi ni dilfatigorr§ crveslbmmén frorl encangf el (@l etannd dwmiseddt bl et s,
capsul es, sol ut iWeRksOratd? . amRRU RSk SAPRASI bosdEhg Pt esva RNHSY,
preparations Mhl%% can, be inhal ed sugg ngions, crggfs and ointnents. The
conpounds accor df'fg THHHE i ¥eht PR e P8 Bbat PRy aiOma sEREISAge
antiallergic :.with iovedhonisuppresdastrengtihosotiut enngfect 2onfoBtexanpl e
in transpl apt atdeeBagand 2di IARRS BakdL ,aStSOkh&thBs wkPeUNBLOEE Qysorders

and chroni ¢ pol YaCLANel S, 10 di8ae " Ok QULDALRNA" 1850l R91.CRLa TS &

bronchoalveolar lavage (BAL) was carried out using 2 x
5 ml of 0.9 % strength physiological saline solution.

15 The lavage fluid was collected and centrifuged at 400 g
for 10 minutes, and the pellets were suspended in 1 ml
of 0.9 $ strength physiological saline solution. The
eosinophils were counted microscopically in a Neubauer
chamber after staining by means of Becton Dickinson

20 test kit No. "5877. This test kit contains Phloxin B as
a sglective stain for eosinophils. The eosinophils in
the BAL was [sic] counted here for each animal and
expressed as eosinophils (millions/animal). For each
group the mean value and standard deviation were

25 determined. The percentage inhibition of eosinophilia
for the group treated with test substance was
calculated according to the following formula:

(A-B) - (B-C) / (A -C) x 100 = % inhibition

30
in this formula A eosinophils cb;respond to the
untreated challenge group, B eosinophils to the treated
group and c eosinophils to the unchallenged control
group. o

35

The animals were treated with a histamine H; antagonist
(azelastine; 0.91 mg/kg p.o.) 2 hours before allergen
challenge to avoid death. The administration of the
test substances or of the vehicle was carried out 4




7 . 7 Inhibition of the plate phase™ eosinophilia in the SAL 24 hours
after allergen challenge in guinea pigs Mal e guinea pigs (200 - 250 g,
Dunkin Hartley Shoe) 5 were actively sensitized subcutaneously with
oval bum n (10 g of ovalbumn + 1 ng of AL(OH )3) and boosted 2 weeks

| ater. ‘One week after boosti ng with oval bumn, the animls were exposed to
an i nhal ation challenge wth oval bumim (8.5 %st rength solution) for 20 -

30 10" seconds. Réub@ur afltaker , aihergu mbEaYEsmyki|| edeby péﬂt@a&a £ an

art o out bo, bORDEL R MOULEEL I, 3 RETRRENAE S0 LR cofe v

solution. 15 Th@rP%géf 6l oi 40varimmld.ected and centrifuged at 400 g for
10 minutes, and the pellets were suspended in 1 m of 0.9 %strength
physi ol ogi c S sol I 0%LNO e gount ed

m croscopi ca Iy%%dﬁfg Neugglﬂgiu%?nﬁgr% t(lgtr]lal Sai lase e?’rselaflr?ghﬁﬁlgecton
Di cki nson 20 test kit NoZ24 bgzfteqmldergen Rh@l%ﬁﬂﬁ%llﬂsgphl‘-@%wg as a
sel ective stain for eosinophils. The eosinophils in the BAL was [sic]

counted here fpr each ani nmal and . exprEsSSed .as eosT qopnrs
(nillions/aninhl). PSP*®¥eh or u’b“r_hel PERPLOEATE%hd St anflar d ®evi 4t i on

were 25 deternfned. The percent /&b bition of eodi nophi txasibitﬂ.bn he

group treated Neddlobosin qUbst arjce was | caljcyl gt gd adcopdi ng t gyt

fol lowing fornpla: (A - B) - (B 513 / (A-y) x 100 = 0 . nhuBmo 30
resgond| t o ‘the* ﬂhtreat &l chal *ére ;troup,

this fornmula A]eosi-nophils cor
eosi nophils tojthe treated 30 p.o. + 4h 10 68.8
According to Bx. 1 5 i.p. + 4h . 10 27.8
10 i.p. + 4h 10 - 55.4
30 p.o. + 4h 9 56.1

Assays for the determination of peptidylprolyl
10 isomerase (PPIase) activity and inhibition

The PPIase activity of the cyclophilins was measured
enzymatically according to Fischer et al. (1984). After
isomerization of the substrate by the peptidyl prolyl
15 isomerase, this is accessible to chymotrypsin, which
cleaves the chromophore p-nitroaﬁiline. For the
determination of inhibition of the PPIase activity by
substance, recombinant human Cyp B was used. The
interaction of Cyp B with a potentiél' inhibitor was
20 carried out as follows:
A certain concentration of purified Cyp B was incubated
with 1 uM substance for 15 min. The PPlase reaction was
started by addition of the substrat:ef__: solution to the
reaction mixture which contains'.""":' HEPES Dbuffer,
25 chymotrypsin and either test or contfgl samples. Under
these conditions, first-order kineti_és were obtained
with a constant Kepservea = Ko + Kenz,.,'j where K; is the
spontaneous isomerization and Kens “is the rate of
isomerization of the PPlase activity_. The extinction
30 wvalues which correspond to the amount of the
chromophore cleaved were measured using a Beckman DU 70

in
B



group and C eosinophils to the unchallenged control group. 35 The aninals
were treated with a histam ne Hl antagoni st (azelastine;.0.01 ng/kg p.o.)
2 hours before allergen challenge to, avoid death. The adm ni stration of
the test substances or of the vehicle was carried out 4 8 hours after

al I'ergen chal | enge.. The percentage inhibition of eosinophilia in the BAL.
was cal culated on groups of 6 - 10 ani'm8l 5. 5 Table: Inhibition of the

"l at € phase,, eaRsdtapbhbtémeer atafd eonskthat geeactian aegperatygtie Nefl pi gs
Subst ance Dose inistration, n % [ng/kgl Inhibition Cyclosporin A 5
i.p. + 4h 17 50.0 1O i.p. + 4h 11 47.0 30 p.o. .+ 4h 10 68.8 According to
Ex. 1 5 i.p. + The 10bsergedo gesjdualjpaqivity, igo $he) preggngese®f Assays
To[1 _ L _hte_ det er m-ﬂa&fﬂm Gulpephcdy| wasl Womp@redowiths ehePRiyedephatinyity and
i nhi bition Tthe I3V ik Y3, 0 y ds

enzymati cal @ a{){l&g 3%?3&%8 _I@?)sé%hé?igﬁlg'l Gf}%rl)glééf)h%ﬁfﬁéfge?g%nrgr}%a?l on of
the substrate BXeSisMade SCLAYEtYr ofYFL1oBPOTdBBr 4682) t HR8 P& R3sERBI e to
chynotrypsi n, wefdrentleeacespblrd chrtephintei kjh-tiotr oafii | the. PBLasdée

det er i nat i on ofcd iy |/agNa8k {15 ATYASReBELA Wt KnBYppgHDSt ance.

reconbi nant human p~"B was use Interaction of Cyp Bwith a
potential inhibitor was

10 Colorimetric assay (based on the MTT;ﬁest) for the non-
radiocactive gquantification of cellj;proliferation and
survival abllity

MTT is used for the quantitative determination of cell

15 proliferation and activation, for example, in the
reaction on growth factors and cytokines such as IL-2
and IL-4 and also for the quantification of the
antiproliferative or toxic effects.

20 The assay is based on the cleavage of yellow
tetrazolium ' salt MIT to give purple-red formazan
crystals by metabolically active cells.

The cells, cultured in a 96-hole tissue culture plate,
25 are incubated for about 4 h with yeilow MTT solution.

After this incubation time, purpleLEed formazan salt

crystals are formed. These salt crystals are insoluble

in aqueous solutions, but can be dissolved by addition

of solubilizer and by incubation of the plates.
30 overnight.

The dissolved formazan product. is quantified
spectrophotometrically wusing an ELISA reader. An
increase in the number of living céjls results in an

35 increase in the total metabolic actiﬁity in the sample.
This increase correlates directly with the amount of
the purple-red formazan crystals formed, which are
[sic] measured by the absorption.



20 carried out as follows: A certain concentration of purified Cyp B was

i ncubated with 1 pMsubstance for 15 mn. The PPlase reaction was started
by addition of the substrate solution to the reaction m xture which
contai-ns. " HEPES buffer, 25 chynotrypsin and either test or control

sanpl es. Under these conditions, first-order kinetics were obtained wth
a constant Kobserved = KO + Kent where "K&Pi 3 the spontaneous isonerization
and K',% is the rate of isonerization of the PPlase activity. The
extinction 30 yal ue I ch corfes 0 the anmoudi, o { ronopngr e
cl eaved were npasure \Ag’snl"ﬁg a 3ec§%gbg1% ?g - Q"H’?g%*&r?fphﬁhg’ﬁé‘flé? °ftl a
constant react{on tenperature pfPrIagcCaciivditybsefdiedinduged dual 1xswhdbvity in
the presence o various substpnces wag conpafjed with thel gueiQpRidohs S
only treated wyyth solvent. The|results were glven in % refsidual activity.
Oycl osporin A {CsA) was used ap the reference EEHBSEIR. [The i MM bitijon of
the PPlase activity was additjonally checked|by SD8- PAGH 10 Coloriffetric
assay (based ofi theoRUTTuhest)|for the non- ragdiphctieeouant|i fi dajg qn of
cell. -.proliferatl and _suryrval_aniltity MIT 1§ _USpa_fpr_the
quantitative dpteFTh nat rof-oft tell %15 3Polifer*dt|dA hld fadkijvaRiloft |for
exanple, in the__Craepperdndn gl owt [BYf acliodr s andscyteak| 9es! sugh 7ad 1142 and
IL-4 and also for the quantification of the antiproliferative or toxic

effects. 20 The ﬁssrei}/ i s hased. on E_'ple cl eavag%,of ye, |O\1{1V tetrazolium salt
MIT to give purple- FEPFEPREzTPE the Ppreparation “of the compounds
according to the invention are described in the

14

5 following reaction schemes 1 and 2 and in general
procedures. All compounds can be prepared as described
or analogously.




crystals by nmetapolically actrve cells. The cells, cultured in a 96-hole
tissue culture plate, 25 are incubated for about 4 h with yellow MIT
solution. After this incubation tinme, purple red formazan salt crystals
are formed. These salt crystals are insoluble in aqueous solutions, but
caf be " di ssolved by addition of solubilizer and by incubation of the
plates. 30 overnight. The dissol ved forkhzan product i's quantified
spectT ephotonetrically u5|ng an ELI SA reader |ncrease in the nunber of
living cells re ults N b ity in
the sanpl e. |ﬁ%'P%° rér e#(i.é |rra écrﬁ%rh% Itrr%%% %Ht%lﬁg#)w

pur pl e-r ed for natzmd?-rrggstms ther kel 1asingh %ﬁl@me[ s?-c] skewsurkar bybe he
absorption. ARCRFI ehébd;&ﬂrﬁﬂ\an ekakpé ti:on of =n%lition of PPlaBe
activity uced | ynpho- (9% XL-2 prollferatron production EM Conc. |
] 0.1 1 10 1 1 10 According to $x. 1 80 - 100 34 72 95 18 39 61

Cycl osporin A 80 - 100 56 82 94 8 7 11 The processes for the preparation
of the compoundgchéssarding to the invention are described in the 5
followi ng reactton schemes 1 and 2 and in general procedures. Al

conpounds can be epared as descripbed or anatogousty. - I1 he conpounds
of the general fofnmula | are obthpggle according to the follow ng Schene

1, shown for the

2nd stage
' o}
1.(cocl), NHy? L}
_— [ o
2, u,u—@n N .
: “F
\- ' i,

General procedure for the preparatiqﬁ of the compounds
10 = of the general formula I according to:.Scheme 1:

1st stage:

The indole derivative, which can beiunsubstituted or
15 mono- or polysubstituted on C-2 .e: in the phenyl
structure, is dissolved in-a protic,?ﬁipolar aprotic or
nonpolar organic solvent, such é@, for example,
isopropanol, tetrahydrofuran, diﬁéthyl sulfoxide,
dimethylformamide, dimethylacetamlﬁe, ' N-methyl-
20 pyrrolidone, dioxane, toluene or metzilene chloride and
added dropwise to a suspension of ajﬁ%se in a molar or
excess amount prepared in a 3—neckedff1ask under an Nz
atmosphere, such as, for example,i sodium hydride,
powdered potassium hydroxide, potaséiﬁm tert-butoxide,




synthesis of the conpound Exanple 1: 5 Scheme 1 Let stage NaHWBSO 1
0-=16 \ _/ FNF 2nd stage O 1. (COCI)Z NH ~~ F Ceneral procedure for
the preparation of the conpounds 10 of the general forrmula | according
to. Schgme 1. 1st stage: The indole derivative, which can be..unsubstituted
or 15 nono- or polysubstituted on G2 or in the phenyl structure, is

di ssolved in-a protic,.'dipolar aprotic & ~nonpol ar organic sol vent, such
as, fﬁr‘I fexarrpl edimé tInflamiabplridid abydrsﬁdﬂm?,axdidaat Ii)&: SUlshiaxbBee

di et or mami |Jret a | de t CPYLT Ol | oxane,

t ol uen)é or nmnet hgﬁ%%ﬂgﬁl,'g%{% dgg%%g%gagég%fgr%%ﬁl_gg%i g)raqé%tge%%%s?ﬁgiﬁggf

a, :base in a notatidf: ékcePPrappimte pMaphr afdigign3afeckedatalystask under
an N2 at nosphesechsash #or f@«mp&éﬁpl&p@érsodburﬁ%eyﬂrédﬁiad w\deneg

ot assi um hygdr oxi ot;assj t chut oxide, .12 . di Y. l Ropyk i di ne or
godi um am deéji (r)lﬁ%gtgtrlét)atﬁge k%%%%/eg{nt .f% heééd‘gg;i rt(ja\l eé’l;l_'_k?/?{r aér)ga%’)@% o%b
het er oar al kyl REMHERS 8o 12,hPUESi AR \ftheh teBRPTRbIrefis keptawjshin such

as, for exanplea eapgerfrom Ofentaduego@ndpiderably between 30°C to
[sic] 80°C, particularly Dbetween 50§¢ and 65°C. After
completion of the reaction, the reéction mixture is

10 added to water, the solution is extracted, for example,
with diethyl ether, dichloromethane, chloroform, methyl
tert-butyl ether or tetrahydrofuran and the organic
phase obtained in each case is driéd using anhydrous
sodium sulfate. The organic phase is concentrated in

15 wvacuo, the residue which remains 1is crystallized by
trituration or the o0ily residue ‘'is purified by
recrystallization, distillation or by column or flash
chromatography on silica gel or alumina. The eluent
used is, for example, a mixture of dichloromethane and

20 diethyl ether in the ratio 8:2 (vol/vol) or a mixture
of dichloromethane and ethanol in the ratio 9:1

(vol/vol).
2nd stage
‘25 .
The N-substituted indole obtained by the abovementioned
lst stage procedure is dissolved ‘under a nitrogen
atmosphere in an aprotic or nonpolag-organic solvent,
such as, for example, diethyl ether, ‘methyl tert-butyl
30 ether, tetrahydrofuran, dioxane, iioluene, Xylene,

methylene chloride or chloroform ?énd added to a
solution, prepared under a rﬁtrogeniatmosphere, of a
simply molar up to 60 percent exceséﬁamount of oxalyl
chloride in an aprotic or nonpolar -solvent, such as,
35 for example, in diethyl ether, methjl-tert—butYlether,
tetrahydrofuran, dioxane, toluene, ;ﬁylene, methylene
chloride or chloroform, the temperature being kept
between -5°C and 20°C. The reaction .solution is then
heated at a temperature between .10°C and 130°C,




5 mxture is reacted for sone tine.,. for exanple 30 mnutes to 12 hours,
and the tenperature is kept within a range fromOC to 120C, preferably
between 30C to [sic] 80C, particularly between 500C and 65C. After
corrpletlon of the reaction, the reaction mxture is 10 added to water, the
sol'ution is extracted, for exanple, wth diethyl ether, dichloronethane,
chloroform nethyl tert-butyl ether or Je%t'rahydrofuran and the organic

phase’ ebt ai ned ﬂﬁémﬁblgawu@eﬂrBQGb Ushdnggawdny dseiittd cusadlynbeuwéaie. The
organi ¢ phase igdongenthatedein %; ‘4@1%50 of! 86 hAnldle ‘tBh rﬁ&‘ﬂé‘s s
t

crystallized by ™ t7iturati h or residue I's pur
recrystal lizatiand thestsalventodsothey E‘é?wt(ﬁd ﬂhﬁsﬁeséﬁ\‘% %/obli‘%phy on
silica gel or a*iﬁadl@l-ihgl_.?&xhﬁmc dead | &hléﬁ:tdeexarmixﬁneda ithXt uhis of

di chl or orret @ane anr orreth%ICEt Qxﬂnadfﬁ_{e{ '#]_stsg?tvhat 19 & %51136%'1(; g}’}v‘gﬂgi

m xt ure dic ane an e ratl 2nd
stage 25 The Neucth st foxd examBl @ o‘Eﬁ%ﬁﬁW@rB UE ARy a‘l)’(ﬂ?@’l’@nt 1st
stage procedureetrsezdl seeluere . comdaltemutt:rmqn imt dogppelari Iapantiaq:)rotlc or

nonpol ar or gani LuRpleNt gy RUCAS, dar SualBhe; hehlily Bligen ag>t Y|

tert-butyl 30 e ydr di oxane uene g ene, methyl ene

chl ori de or ch|@4=ruﬁt6m¥aagle§ml<é@dea timethygd) Lﬁqléﬁmsﬁepgpe efnd& &
ni trogen: ;' pd NDERREAtURE aaets:eaﬁl Y0 POI anduplsmﬁcpwezebuyebeeweemnount of

oxal yI' "chl or i deg 4 g gﬁaese tggggg%a{n 50, ¥ebhencyche 2, 38360

exanple, in di et% tetra drofuran
di oxane, t0|uen§caygqggﬁ3w tlon o the prlmary or secon dary

amine in a dlluent

15 ©Possible diluents are the solvents used above for the
dissolution of the indolyl-3-glyoxylic acid chloride.
Acid scaveﬁgers used are triethygamine, pyridin,
dimethylaminepyridihe, basic ion 1exchanger, sodium
carbonate, 'potassium carbonate, poewdered potassium

20 hydroxide and excess primary or ' secondary amine
employed for the reaction. The reactlon takes place at
a temperature from 0°C to 120°C, preferably' at 20 -
80°C, particularly between 40°C and 60°C. After a
reaction tlme of 1 -3 hours and standing at room

25 temperature for 24 hours, the hydrochlorlde of the acid
scavenger is filtered, the filtrate is concentrated in
vacuo, and . the residue is recrystallized from an
organic solﬁeht or purified by columﬁfchromatography on
silica gel or alumina. The eluent used is, for example,

30 a mixture of dichloromethane and’ ethanol (95:5,
vol/vol). o

Working Examhles

35 According to thlS general procedure for Stages 1 and 2,
on which the synthesis Scheme 1 is based, the following
compounds were synthesized which are. evident from the
following survey detailling the respectlve chemical
name. In Table 1 which follows, the structures of these



chloride or chloroform the tenperature being kept between -5C and 20C
The_ reaction. solution is then heated at a tenperature between 10C and
130C, 13 pref erably between 20C and 80C, particularly between 30C and
50C, for a period of 30 mnutes up to 5 hours and the solvent is then <
evaporated The residue of the "indolyl-3-glyoxylic acid chloride fornmed
in this 5 manner which remains is dissol ¥8d-in an.aprotic solvent such as,

ff){ eXa?pl eI t etbmpoeia llHn@,ththXﬁéﬁtufij YPoivks e&ﬁ%e %Qiﬂlefi%moii:he
alternatively in ar .apro SO SUuC or exanpl e

di net hyl f or mam aener%i ullﬁcét?ﬁ‘# “%Pﬁé% t%%ﬁlfﬁkr"“d‘g “dooled to a
10 tenperature between 10C and -15C, preferably bet ween -5C and 0C, and
treated in the pkampréer of an acid scavenger with a solution of the
primary or sgcondary amne in a diluent. 15 Possible diluents are the

sol vents used above for. the drssolutron of the i ndol yl -3-glyoxylic acid
chloride. AcidN z dedld b

d|nethylantnopygnﬂbfynaﬂxay c ion exchanger sodruht carbonate pot assi um
carbonate, powdered potassium 20 hydroxi de -and excess prinmary or secondary
am ne enployed for the reaction. The reaction takes place at a
tenmperature froABhCSeage24C, preferably at 20 - 80C, particularly between
40C and 60CLoAfter a ‘reaction tinme of 1 - 3 hours-and standing at room 25

tenperature for 2§42£g£ eg; hxgﬁgoplorrde of the acid scavenger is
filtered, the f in vacuo, .and.. the residue is
recrystallrzed froman organic solvent or purrfred by col um';
chronat ogr aphy Aansolution of 11.72 g (0.1 mol) of indole in 50 ml of
dlmethyL sulfoxide is added to a mlxcure of 2.64 g of
15 sodium hydride (0.11 mol, mineral o¢il suspension) in
100 ml of dimethyl sulfoxide. The mixture is heated for
1.5 hours at 60°C, then allowed to cool and 15.9 g
(0.11 mol) of 4-fluorobenzyl chloride are added
dropwise. The solution is warmed td_60°c, allowed to
20 stand overnight and then poured into 400 ml of water
with stirring. The mixture is extracted several times
with a total of 150 ml of methylene chloride, the
organic phase is dried using anhydrous sodium sulfate
and filtered, and the filtrate ief concentrated in
25 wvacuo. The residue is distilled in a high wvacuum:
21.0 g (96% of theory)
B.p. (0.5 mm): 140°C

2nd stage
30

N-(pyridin-4- yl)—[l (4- fluorobenzyl)lndol 3-v1l]
glyoxylamide

A solution of 4.75 g (21.1 mmol). of 1-(4-fluoro-
35 Dbenzyl)indole in 25 ml of ether is;added dropwise at
0°C and under N; to a solution offéﬂzs ml of oxalyl
chloride in 25 ml of ether. The mixtufe is refluxed for
2 hours and the solvent is then evaporated. 50 ml of
tetrahydrofuran were [sic] then added to the residue,



silica gel or.alumna. The eluent used IS, Tor exanple, 30 a m xXture of

di chl or onet hane and" ethanol (95:5, vol/vol). Wrking Manples 35
According to this general procedure for Stages 1 and 2, on which the
synthesis Schene 1 is based, the followi ng conpounds were synthesized
whith are. evident fromthe followi ng survey detailing the respective
chemical name. In Table 1 which followsl5the structures of these 7 ° - 14

conpolinds and t aair thel $6T\g 0 1S cﬁalﬂe@etée-eﬁd 2 tR8at8&N@FHwilfser nul a |

and the substit 4
N (Pyridin-4-yl )V&EE (3 flst?o%%genzyf’ |n C)FBB §| M&I §oxW8Hde°fSt stage 10
1- ( 4- Fl uor obenz @PAEMF EAing 4 g00oml opf 1THE/ ’JQ‘-G( oixtupe)isfrefidoied i n 50
hm dof . du( geahyl £ f30><l‘ldiﬁ'|sl San’mdﬂhdwéda 48 Xéwrml(@)dbt 2r &8m gt&f\péa%&ﬂ@l Ium
ydri de a P j i net hyl

% mgL,e { th gmi_nLQ%}% dine hgf}ﬁo ]i‘ﬂeﬁ' f1od&d to

sul f oxi de. e mxt |s he ours . at
cool and 15.9 gf’-@GeI&drrBlff G’fltll!- fﬁl‘-l%rl@ﬂenﬁ!le aesipdsasee isdd@shedr opwi se.

The sol ution isw&hmedr} o:;hefsczrﬁm:,trau‘:laomedc&:@ce’&ﬁ;::slttaad1ﬁvea§uisnh<9hatncaartcilxeéI hen -
poured into 400 . Lrei s extracte
several tines vl\rng%ﬁage\t,\% g‘lre &fgbﬂﬁeé tnl'%mt ﬁgﬁﬁne chi®ori-de, the organic

phase is dried using anhydrous sodi um sul fate
10 Yield: 7.09 g (90% of theory)

Melting point: 225-226°C

Elemental analysis:

15
Calc. C 70.77 H 4.32 N 11.25
Found C 71.09 H 4.36 N 11.26
Example 2  N-(Pyridin-4-yl)-(1-methylindol-3-yl)
glyoxylamide
Example 3 N-(Pyridin-3-yl)-[1-(4-fluorobenzyl)-
20 indol-3-yllglyoxylamide
Example 4 N- (Pyridin-3-yl)-(l-benzylindol-3-yl)
glyoxylamidé
Example 5 N-{(Pyridin-3-yl)-[1-(2-chlorobenzyl) -
indol-3-yllglyoxylamide
25 Example 6 N—(4-F1uorophenyl)—[1—(5—f1uorobenzyl)-
indol-3-yl]lglyoxylamide
Example 7 ' N—(4-Nitropheny1)—[1—(Z;fluorobenzy1)-
~ indol-3-yl]glyoxylamide;
Example 8 N-(2-Chloropyridin-3-yl)-~-[1-(4-fluoro-
30 benzyl)indol-3—yl]g1yqulamide
Example 9 N-(Pyridin—@-yl)-(1-ben2y1indol—3—y1)—
glyoxylamldé
Example 10 N- (Pyridin-4-yl)-[1- (3—pyr1dylmethy1)-
indol- 3-y1]glyoxy1am1de
35 Example 11 N-(4- Fluorophenyl)—[l {2-pyridylmethyl) -

indol-3-yllglyoxylamide




and filTtered, and the filtrate is. concentrated 1n 25 vacuo. The residue 15
distilled in a high vacuum 21.0 g (96% of theory) B.P. (0.5 mm: 140C

2nd stage 30 N-(pyridin-4-yl)-[1- (4-f|uorobenzyl)iSdoI-S-yI] gl yoxyl am de
A solution of 4.75 g (21.1 mml.). of 1-(4-fluoro- 35 benzyl) indole in 25
m of ether is ;added dropwi se at 0C and under N2 to a solution of ":2.25
m of oxalyl chlorlde in 25 m of ether 16The mixture is refluxed for 2

hours *and t he subc\mplel]szthenNeuapDﬁ@&@her@Q)Wmtaﬁ;&t;r@hm@mi,wan wer e
[sic] then added to the resi dlig iilfbrig/ %%?ax% %tlon |s cooled to -5C
il oy

and treated dropwise. with a so of 4-
ani nopyri di ne i Bx20Bif 11 THFT‘(mlfﬁarfictﬁnYé)ri r TQb(J(&i-'ObEQFYQ)hours and
allowed to stand at room t enpeuabu+®-yl i§icRky3ahiad he 4-am nopyridi ne.

hydrochl ori de i d of UctJ ¢ e pregpitate is_washed
wWith THF, thg f%ﬁ?%g%%e{g con%%&%%P%éa 4 %H&CE? %ﬁﬁ%° F@EV%Ee i s
recrystal lized from ethyl acefi@#fel- 1WM|QQJY@XY?am9d§1 (90% of theory)
Mel ting point: E&Emﬁ?é(lSEﬂennmua&rEWEﬂazyyi) -19-£af TuorebéRzyT) H 4. 32 N

11.25 Found C 71.09 H 4. 36 N
N- (Pyridin-4-yl ) (1. rrethglllndo y?% f?yl%ﬁim?‘zé_
pyridylmethyl) -
10 ' indol-3-yl]lglyoxylamide

Example 17 (4-Phenylpiperazin-1-yl)-[1-(4-fluoro-
benzyl)indol-3-yllglyoxylamide

Example 18 N-(Pyridin-2-yl)-(1-benzylindol-3-yl)-

N glyoxylamide
1S5 Example 19 N-(Pyridin-4-yl)-[1-(4-fluorobenzyl)-6-
| ethoxycarbonylam1n01ndol -3~yl}-
glyoxylamide

Example 20 N-(Pyridin-4 -yl)-[1-(4-f1uorobenzy1)-5-

ethoxycarbonylaminoindql—3-yl]—
20 " glyoxylamide '

Example 21 N-(Pyridin-4-yl)-[1- (4 fluorobenzyl) -6-
cyc1opentyloxycarbonylamlno1ndol-3—yl]—
glyoxylamide '

Example 22 4-(Pyridin-4-yl)-piperazin-1-yl)-[1-(4-

- 25 fluorobenzyl) indol-3-yl] -glyoxylamide

Example 23 N-(3,4,5-Trimethoxybenzyl) -N- (allyl-
aminocarbonyl-2-methylprop-1-yl) - [1- (4~
fluorobenzyl)indol- 3—y1]glyoxylam1de

Example 24 N- (Pyridin-4-yl)-(1- (4-f1uorobenzyl) -5-
30 methoxyindol- 3—y1]glyoxylam1de
Example 25 N- (Pyridin-4-yl)-[1- (4<fluorobenzyl) -5-
hydroxyindol-3-yl]lglyoxylamide
Example 26 N-pyridin-4 —yl—[l—(4-frﬁorobenzy1)-5-

ethoxycarbonylaminomethyllndo1 3-yll-
35 glyoxylamide '




Example 3 N-(Pyridin-3-yl)-[1-(4-fluorobenzyl)- 20 1 ndol-3-ylJglyoxyl'am de
Exanple 4 N-(Pyridin-3-yl)-(1-benzylindol-3-yl) glyoxylam de Exanple 5
N-(Pyridin-3-yl)-[1-(2-chl orobenzyl) indol-3-yl]glyoxylamde 25 Exanple 6
N- (4- Fl uorophenyl )-[1-.(4-fluorobenzyl)- indol-3-yl]glyoxylan de Exanple 7
N-(4-Ni trophenyl)-[1-(4,-fluorobenzyl)- indol-3-yl]glyoxylam de: Exanple 8
N-(2-Chl oropyridin-3-yl)-[1-(4-fluoro 301Behzyl)indoI-3-yI]egoxyIanide
Exanpl'et 9 N-(Pyridin-4-yl)-(1-benzylindol-3-yl)- glyoxyl am de Exanple 10
N-(Pyridin-4-yl)-[1-(3-pyridylnethyl)- indol-3-yl]glyoxylamde 35 Exanple
11 N-(4-Fl uorophenyl)-[1-(2-pyridylnethyl) indol-3-yl]glyoxylamde 16
Exanpl e 12 N-4(Fl uorophenyl)-[1-(3-pyridyl nethyl)- indol-3-yl]glyoxylam de
Exanpl e 13 N-(Pyridin-4-yl)-[1-(4-chlorobenzyl) iridol-3-yl]glyoxylamde 5

Exanmpl e 14 N-(Pyridin-4-yl)-ffIF(2Z=chroropEnzy)F 1 nadgl - 3-y] ] gl yoxyl ami de
Exampl e 15 N—(Pyridin-2-y|)-[1—4§{ILorobeqzyl)- i ndolt- 3-yl ] gl yoxyl am de 5
Exanpl e 16 N-(Pyridin-4-yl)-|[< (2 pyrigy! pretthyl)) g(_) i nc%l -B-yl 19l yoxyl amide !
Exanpl e 17 (4-Phenyl pi perazijm{i- W ) 4[ 1=( 4} f 1%iorlo- = -
benzyl )i ndol - 3-yl ] gl yoxyl ani|de
i
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Exanpl e 18 NefPRyi-e-A—2=yt=(T-DENZyl | ndol - 3-yl )- gl yoxyl am de 15 Exanpl e
19 N-(Pyridin-4-yl)-[1-(4-fl uorobenzyl)-6 ethoxycarbonyl am noi ndol - 3-yl ] -
ol yoxyl am de Exanple 20 N-(Pyridin-4-yl)-[1-(4-fluorobenzyl)-5-

et hoxycar bonyl am noi ndol -3-yl]- 20 gl yoxyl am de Exanple 21

N (Pyridin-4-yl)-[1-(4-fluorobenzyl)-6-

cyclopentyloxycarbonylan1n0|ndoI 3- yk]18gfyoxylan1de Exanpl e 22
4-(Pyridin-4-yl)-piperazin-l-yl)-[1-(4- 25 _

fl uorbbenzyl )i ndol -3-yl]-gl yoxyl am de Exanpl e 23 ;
N-(3,4,5-Tri met hoxybenzyl)-N-(allyl an1nocarbonyl,2-nethy|prop-l-yl)-[l-(4-%

quorobenzyI)ind -yl glfyoxyl de agpl g 24 -
N-(Pyridin-4-yl) ' yl)-5 30§nethox |ndol-3-)l]glyoxylanide
Exanpl e 25 N-(Pydi (4-8 . ffuogobgnzyi ) - b- &
hydr.oxyi ndol - 3- ylf}d xample 26% s -
N-pyridin-4-yl -[ ¥ .tnuxyLdIDOﬁy ant nofnet hyl i ndol - 3-yl ] -
35 gl yoxyl am de 1 O U tn CHg S SS SO0} 1-
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ILILILU ILU Y. ILJ-1T Oii zzazv ppr NNNNNpp NNNN NW N0
pNi7 07 tr7 W6a PSI Sri AL O 2 i-1 r-4 H21 Starting materials for

t he conpounds of the general fornmula 1 .prepared. according to synthesis
Scheme 1, which cone.fromTable 1 5 Al precursors for the final synthesis
stages of Exanples 1 to 22 and 24 to 26 gre commercially avail able.

Furt hernore, the conpounds of the genera? formul a | are 10 al so obt ai nabl e
according to thEtaygiggshateniaks of or Sthenrcompounde h : 3

the conpound Exéfiphfa 21’ gicdpaFed? acderding to émgsﬁ“" écheme \ 1I -
I NI o
Wthh come from Table 1

5 Aall precursbrs for the final syrf;'thes is stages of
Examples 1- to 22 and 24 to 26 are commercially
available. '

Furthermore, the compounds of the general formula I are -

10 also obtain-éble according to the syni:hesis route of
Scheme 2, -shown by the synthesis of the compound
Example 27:

Scheme 2
15

1st stage

— O




11 2. -4 a 1st stage O NHN NaH, DMBO _ 1 ' C' o N 2nd stage F - 22
CGeneral procedure for the preparation:, of the conpounds of the general
formula 1 according to::Schene 2 1st stage: 5 The indole derivative

di ssolkved in a solvent, such as given above for oxalyl chloride:, which
can be  unsubstituted or substituted on g-z.or in the phenyl ring, is
added dropwi se at a tenperature between 28c 10 and +5C to a solution of a
si mpl y ‘nol ar upGénedids proaseigreafounthef porpayatigiv orfi dchepraxpgoaddander a
ni trogen at MOSPREr gnd ycleral @by O NORRALAA1 AF| 8 Mohersugh as, for
exanple, in die hydrofuran

di oxane. or alternatlvely 15 di chl or onet hane. The reactlon solution is then
heated for 1 t@sB $tage: to a tenperature between .10C and 120C, preferably
bet ween 20C @nd 8. 0C, particularly betmeen 30C and- 60C, and the solvent is

then evaporated, The ue, of _the l yoxyl i |d chl ori de
whi ch remains gh8|§§8? g8¥l¥ﬁﬁﬁ¥§1 56 Ne§ XHp oﬁi§¥§8EVeﬁP sfth as,
for exanpl e, given above for oxalyl chloride, which can be

unsubstituted or substituted on C-2 or in the phenyl
ring, 1is added dropwise at a tempera’tufe between -5°C
10 and +5°C to a solution of a s:.mply molar up to 60%
excess amount of oxalyl chloride prepared under a
nitrogen atmosphere in an aprotic or _,nonpolar solvent,
such as, for example, in diethyl et;her; methyl tert-
butyl ether, tetrahydrofuran, dioxane or alternatively
15 dichloromethane. The reaction solution is then heated
for 1 to S hours to a temperature between 10°C and
120°C, preferably between 20°C and 80°C, particularly
between 30°C and 60°C, and the solvent is then
evaporated. The residue of the (indol-3-yl)glyoxylic
20 acid chloride which remains is dissclved or suspended
in an aprotic solvent, such as, for example,
tetrahydrofuran, dioxane, diethyl ether, toluene or
alternatively in a dipolar aprotic ;solvent, such as,
for example, dimethylformamide, dimethylacetamide or
25 dimethyl sulfoxide, cooled to a teinperature between
-10°C and +10°C, preferably to -5°C to 0°C, and treated
with a solution of the primary or secondary amine in a
diluent in the presence of an acid seavenger. Possible
diluents are the solvents used for the dissolution of
30 the "indolyl-3-glyoxylic acid ' chloride”. Acid
scavengers used are - triethylﬁémine, pyridin,
dimethylaminopyridine, ©basic ion -é;cchanger, sodium
carbonate, potassium carbonate, pawdered potassium
hydroxide and excess primary or - secondary amine
35 employed for the reaction. The reactlon takes place at
a temperature from 0°C ¢to 1209(;,_, preferably at
20 - 80°C, particularly between 40°C '.and 60°C. After a
reaction time of 1 - 4 hours and standing at room
temperature for 24 hours, the precilﬁ;::'Ltate is digested




Tetrahydrof aran, dioxane, di et iyl ether, toruene of alternatively In a.

di pol ar aproti

c Solvent, such as, for exanple, dinethylformm de,

di met hyl acet am de or 25 dinmethyl sulfoxide, cooled to a tenperature between
-10C and +10C, preferably to -5Cto OC, and treated wth a solution of

the' primary or secondary amine in a dibygent

scavenger. Possib]e

dj | t t he ,sol, t the di | ut f
30 ho 1 ndol y1 #3EB) YRR (Uak{ the SRIAR, B TLREFERS obl ofA SreeRar o -

triethyl am ne,
car bonat e, pot
primary or.

t akes place at

standi ng at roogthigsperiai:urevbofvary hours,
wth water, and the solid .is filtered off with suction and dried in
vacuo. The desired conpound-is purified by

sol vent or by
5 used is, for
vol /vol ). ng
t he abovenent

15

20

25

30

35

ppdi drigd idi mechyl aﬁhﬂo@smnﬁdwombasm impuwddiedgby,

in the presence of an acid

sodi um

ag8&H3 CANNQRARE Bn raawdeﬁ{ egr d@&h%%éamermdépxwe dmBXxcess

se ond %qr ne 35 er%(s%/ or the reacti (i,Zreactlon
CHEPREAF ARV TF oft DR 9900BT" HIPBIRR abPearsoLYERE goc

partlcularIy5beuae@nlaOCfQWKPXﬁmpleAfEemuatureaeﬁldm0h1¢npmﬁth§ne anflours and

the precipitate is digested 23

recrystallization in an organic

cérdngtagehr omat ogr aphy -on silica gel or alumina. The sol vent
exanple a mxture of dichloronmethane and ethanol (10:1,

ge 10 T ' I oxyl.am d obt ai.ned ac ding to
|oned “18 gtadé ?8x¥%ém%g¥ ESOR e&'Fﬁrgln%rg? 35 dlpolar
aprotic or nonpébavemfg%irﬁf@dsdl&ﬁen‘-ﬁtag%mm@uxﬁori%xém@lva% imopropanol ,
tetr ahydr of uranprogi@pt Byposat f aykéeic doretivAgoraradanidi nediRknt,

such as, for example, in isopropanol, tetrahydrofuran,
dimethyl sulfoxide, dimethylformamide, dimethyl-
acetamide, N—methylpyrrolidone, dioxane, toluene or
methylene chloride and added dropwise to a suspension
of a base such as, for example, sodium hydride,
powdered potassium hydroxide, potassium tert-butoxide,
dimethylaminopyridine or sodium amide in a suitable
solvent, in ‘a’molar amount or in exoess prepared in a
3-necked flask under an N; atmosphere. The desired
alkyl, aralkyl or heteroaralkyl halide is then added
either in undiluted form or in a diluent which was also
used, for example, to dissolve the *“indol-3-yl
glyoxylamide”, if appropriate with addition of a
catalyst, such as, for example, coppér, and the mixture
is allowed to react for some time, e.g. 30 minutes to
12 hours, and the temperature is kept within a range
between 0°C ,_and 120°¢C, preferably_.between 30°C and
80°C, particularly Dbetween 50 féﬁd 70°C. After
completion of the reaction, the réaotion mixture is
added to water, the solution is extraofed for example,
with diethyl ether, dichloromethane, chloroform, methyl
tert-butyl ether, tetrahydrofuran or: N butanol and the
organic phase obtained in each case '1s dried using
anhydrous sodium sulfate. i

The organic phase is concentrated in vacuo, the residue
which remains 1is crystallized by trituration or the
0ily residue is purified by distill&tion or by column



15 acetam de, N-nethyl pyrrolidone, dioxane, toluene or nethylene chloride
and added dropwi se to a suspension of a base such as, for exanple,- sodium
hydri de, powdered potassi um hydroxi de, potassiumtert-butoxide,

di met hyl am nopyri dine or sodiumamde in a suitable 20 solvent, in a' nolar
anount “or in excess prepared in a 3- nec%id flask under an N2 at nosphere.
The desired alkyl, aralkyl or heteroar yT halide is then added either

i n undi:l ut ed foclm:rmat:lqgrapliyl oenflagh cihremstagsaphivsed Ssifldcacgabpde, to

g' Sgg't ve. St hes"% na3 yﬂhéiéqtaxe%ganﬂg fc# é%{s?.n@“ at aiwthie agli t:jotn of
y u y X X we o]

react for some ’P‘F'ﬁ‘éy eé'le Fh %(?6 ﬁPés%l" hX:g ﬁBB?E lﬁngﬁ?hﬁa’féﬂ‘pé gture is

kept within a réwngk/vdidt ween 6C mimittlmcofprmfe&hnbtwe bethieaid80Caadd 30

80C, particud argyhg}glv\q%ntﬁg ad: JOCq Q\(,t,e?] conpl etion of the reaction,
the reaction mxture is added to water e solution is extracted, for

exanple, wth diethyl ether, dichloronethane, chloroform nethyl

tert-butyl etheWorking M@ﬁaran or .N-butanol and the 35 organic phase
obtained in each case is dried using anhydrous sodi um sul fate. The organic
phase is concentrated in va t he residue .whic ins. i.s_crystallized
by trituration Bf¢ ?‘ng"ngoltl %glégl agreey FﬁchledBEeb °Ja| Y3995tk 87% ?

colum - 2410 chponwhéghaptmtbesrw agtherhe oaauggrquyl,orcosﬂppueéswlerer

al um na. The el ygpindsesbd Swhilchr h%)(r@”ﬁ'l%ea&YWbééﬂrﬁréﬁaréiftéwo&ﬂ@ngm oride
and di et hyl ether t he

f |
chloride and 5%8t ﬁgﬁolsypﬁﬁ?ﬁésrﬁ??zéé% ‘i’é(§fé7t{°r? SLdad o OLagoLRY! ene

evident from Table 1. The relevant precursors of these
compounds are evident from Table 2.

15
Example 27

N- (Pyridin-4-yl) -[1-(4-flurobenzyl)indol-3-yl]-
glyoxylamide
20 (Final substance, identical to Example 1)

lst stage

N- (Pyridin-4-yl)-(indol-3-yl)glyoxylamide

25
A solution of 10 g (85.3 mmol) of indole in 100 ml of
ether is added drdpwise at 0°C to a solution of 9 ml of
oxalyl chloride in 100 ml of anhydrous ether. The
mixture is kept urider reflux for 3 hours. A suspension

30 of 12 g (127.9 mmol) of 4-aminopyridine in 500 ml of
tetrahydrofuran is then added dropwise at -5°C, and the
reaction mixture is heated to reflux temperature with
stirring for 3 hours and allowed to stand overnight at
room temperature. The precipitate is filtered and

35 treated with water and the dried compound is purified
on a silica gel column (silica gel 60, Merck AG,
Darmstadt) using the eluent methylene chloride/ethanol
(10:1, v/v).



Wor ki ng Exanples According to. this general procedure for Stages I and Z,
10 on which synthesis Schene 2 is based, conmpounds were synthesized which
have al ready been prepared according to the synthesis course of reaction
Schenme 1 and are evident from Table 1. The rel evant precursors of these
conpounds are evident from Table 2. 15 nmpl e 27
N-(Pyridin-4-yl)-[1-(4-flurobenzyl)indol <3-yl]- glyoxylam de. 20 (Final
subst dnce, ident¥iedd:t 8. &Exanid3e 3%) of 1shestyige :
N-(Pyridin-4-yl)-(indol - 3 yl')glyoxylam de 25 A solution of 10 g (85.3
mmol ) of indole jn 1_0? dgg ether is added dropwi'se .at 0OC to a sol ution
of 9 m of oxal ' BPP a9 100 M of anhydrous. ether. The mxture is
kept under ref lux for 3 hours. A suspension 30 of 12 g (127.9 mmol) of
4- am nopyri digne dng 30Qq81 of tetrahydrofuran is then added dropw se at
-5C, and the rm‘gﬁxture "is heated to ref lux tenperature with
stirring for 3 hours and allowed to stand overnight at roomtenperature.
The preci pitat e NdPyridénedi-wlid (35 [¢+ Etebbenizlylindel-3nd t he dried :
conmpound i s purlg_llf]_%dyogplanﬁé ica gel colum (silica gel 60, Merck AG ;
Dar mstadt) usi ng € elfuent methylene chloride /et hanol (10:1, v/v). 0 25 i
- Yield: 8(43 3% of theory)
The N-(pyridin-4-yl)-(indol- 3—y1)glyoxylam1de obtained i

according to the 1st stage is:' reacted with 4- i
fluorobenzyl chloride according to the *“benzylation :

procedure” (Page 11) and the compound obtained is

. isolated. z
15 - !
Yield: 41% of theory

M.p.: 224-225°C

20 Elemental ana;ysis:

Cale. C 70.77 H 4.32 N 11.25

Found C 70.98 H 4.40. N 11.49
Example 28 N-(4-Nitrophenyl)-[1-(4-fluorobenzyl) -
indol-3-yllglyoxylamide
25 (Final substance, identical to
Example 7)
Example 29 N-(Q-Fluorophenyl)-[1-(4—f1uorobenzy1)-
| indol—3-y1]g1yoxylamid§'
(Final substance, ' identical to
30 Example 6)
Example 30 .N-)Pyrldln- 3-yl)-[1- (4 fluorobenzyl)-
indol-3-yllglyoxylamide
(Final . substance, :é identical to
Example 3) S

35




Mp,: from250C 5 2nd stage: N (Pyridin-4-yl)-[1-[4-tTuorobenzyTTndol-3-
yl ] gl yoxyl am de 10 The N-(pyridin-4-yl)-(indol-3-yl)glyoxylam de obtai ned
according to; the 1st stage is reacted with 4- fluorobenzyl chloride
according to the "benzylation procedure’ (Page 11) and the conpound
obtained is isolated. 15 Yield: 41%of theory Mp.: 224-225C 20 El enental
analysis: Calc. C70.77 H4.32 N 11.25" nd C 70.98 H 4.40 N 11.49
Exanpl'e 28 N- (4-Thet fodRewyiiy - pteculrsdnsor(@isensybyei nolredeyidyl yehemneani de

25 (Final substgncepahrenthCale B SHARY exg9

N- (4- Fl uor opheny&J1 3 [ e 1 uor cftt?gn‘%yl )- idﬁd%)%? 3-y1 gl fl%xyﬁhaem R TH nal
subst ance, i dent St 30 Exanple 6) Exanple 30 .
N-)Pyridin-3-yl)-[1-(4-fluorobenzyl)- indol-3-yl]glyoxylam de (Final

subst ance, i dentgxamb1b031 Exanpl g- hgg,'_sdiﬁ_@ I ol 1-QwiyRg precursors (1st
stage of reaction sck:)herre 2, Tab&g x} wer £ %l])'t)a?ﬁ%%&iac%\glgi ng to the

pr esent glyoxylamide

Example 32 N-(4-Nitrophenyl)-(iﬂdol-3-y1)-
- glyoxylamide ";
Example 33 N—(4—F1uorophenyl)-(ihdol—3—y1)—
10 glyoxlyamide
Example 34 N- (Pyridin-3-yl) - (indol-3-yl) -

glyoxylamide




Sererre—2—5Exanpte3T N (Pyri di n-4-yl)-(1ndol -3-yl)- glyoxyl am de Exanple
32 N-(4-Nitrophenyl)-(iridol-3-yl) glyoxylam de Exanple 33

N-{4- Fl uor ophenyl ) - (indol -3-yl)- 10 gl yoxl yam de Exanple 34 _
N-(Pyridin-3-yl)-(ind6l-3-yl)- glyoxylamide - 27 N N NOOOOU U a
0+ -Ua~ xr xac-r NNp '- U 22O UQ~ NaCx x xx *d Zti SO s s
s..M: MP7 ,. M1 N-substituted indoF-3TegoxyI_am'des of the fornula

M.p.
>250°C
>260°C
235°C

Ry
H
H
H
H

NO,

Example |R
BEx. 3
Ex.32 {H
Bx. 3%
Ex. 34 [H

R,
R
Table 2: Novel indolylglyoxylamides according to reaction Scheme 2



RZ% R |1 |1 zN R31 K2 or their acid addition salts, where the
radicals R Rl, R2, R3, R4 and Z have the follow ng neaning: R = hydrogen,
(C1-C6) -alkyl, where t he al kyl group can be nono- or pol ysubstituted by
t he phenyl ring. This phenyl ring, for its part, can be nono- or
pol ysubstituted by hal ogen, (Cl1-C6)-al kyl, (C3-C7)-cycloal kyl, by carboxyl
groups, carboxyl groups esterified with (Cl-C6)-al kanols, trifluoronethyl
groups, hydr oxW-s@hsatipsl indelt gk x gamiges of éfelforyulgr oups, benzyl oxy groups
and by a benzyl group which is nono- or polysubstituted in the phenyl
noiety by (Cl-C6)-al kyl groups, halogenpatons or trifluoronethyl groups;
R1 can be a phenyl ring_which is no#o-
(C1-C6)- al koxy, hydrox?& benzyl oxy\§_ni

i a pyridin structure of fornula

(C1-C6) - al koxycar bonyl ank
esterified by (Cl-C6)-alka
Il1: RS4 3 N2 Fts Forrgla Lkl grein the pyridin structure is

alternatively bonded to tAe~TinfNcarbon atons 2, 3 and 4 and can be
substituted by the substR§uents IR5 and R6. The radicals R5 and R6 can be
i dentical or different and have Rehe meani ng (Cl-C6)-al kyl, and al so the
meani ng (C3-C7) -cycloal kyl, (Cl1-C6)-al koxy, nitro, am no, hydroxyl,

hal ogen, or their acid addition salts,

O;Ram no, (Cl-C6)-al kyl am no,
& boxyl group of a carboxyl group

where the radicals R, Ry, Ry, R3, Ry and Z have the following meaning;:

R = hydrogen, (C;-Cs) -alkyl, where the alkyl group can be mono- or polysubstituted
by the phenyl ring. This phenyl ring, for its part, can be mono- or
polysubstituted by halogen, (C;-Ce)-alkyl, (C3-C7)-cycloalkyl, by carboxyl
groups, carboxyl groups esterified with (C,-Ce)-alkanols, trifluoromethyl
groups, hydroxyl groups, methoxy groups, ethoxy groups, benzyloxy groups
and by a benzyl group which is mono- or polysubstituted in the phenyl moiety
by (C,-Ce)-alkyl groups, halogen atoms or trifluoromethyl groups;

R, can be a phenyl ring which is mono- or polysubstituted by (C,-Cs)-alkyl, (Ci-Ce)-
alkoxy, hydroxyl, benzyloxy, nitro, amino, (C;-Ce)-alkylamino, (C,-Ce)-

~ alkoxycarbonylamino and by a carboxyl group or a carboxyl group esterified
by (C1-Ce)-alkanols;

or R, is a pyridin structure of formula II:

Formula II

wherein the pyridin structure is alternatively bonded to the ring carbon atoms 2, 3 and
4 and can be substituted by the substituents Rs and Rg. The radicals Rs and R
can be identical or different and have the meaning (C;-Ce)-alkyl, and also the

meaning (C;-Cy) -cycloalkyl, (C,-Cs)-alkoxy, nitro, amino, hydroxyl, halogen,

ol ysubstituted by (Cl-C6)-alkyl,




1 trifluoronethyl, and are furthernore the ethoxycarbonyl am no radi cal and
the groupa carboxyal kyl oxy group in which the alkyl group has 1-4 carbon
atons; R, can furthernore be a 2- or 4- pyrimdinyl-heterocycle or a
pyridyl nmethyl radical in which CH2 can be in the 2-, 3- or 4-position

where the 2-pyrigidinyl ring can A be nono- or po]ysubstitut. by th t hyl
oroup, R oan fifteciombinL o e BrnBoreity euipyRbimiareip e v ot ¢ ut o
by (C, - C6) - al kykoupa RAIHBIENKyIHRE gidup 1P WH AR alk?legr@iil@ RS BAQHBoARMMS;

dical;” or R is a 2-, 3-"or 4-q

(C,-C6)-al kyl am no radi 1S , ui noI%/I met hyl group,
wher e t he Riicay futhebroors bsfa 3-ros 4ppyrinidimpd theterocyals agwipyoldylmmshyiyadiealdi cal s can

be substituted (G CB)-al kyl (C ;C0).~al koxy,. nytro, .amno and

(C, -Co)-al koxyé’ﬁﬁ%@? 3?# l?'leo]‘,nktgf 2% 3 % %'go%gg%wﬁﬁ%rﬂée %p?lgh“®8¥lorg§nca8r t he
benzyl group, Gamdrét bhgsigRibetifedtdyahesiethyl prlbcal of a natural or

unnatural am ngo acid, e. the a- t he a-sarco t he a-al anyl, the

. 'ycyl |,
a- 1 eucyl , Rusan ﬁurﬂ%n@mda??a, 2+ ﬁ@@-ﬁgwﬁgpglyi strustuge QII‘JFéHW%iy Bynif - Cotatkyla-
histidyl, the g I - - ' - -9~ ) |, d
the &g ut any PoioBEQls nivhiod. Mo pipBoB (CYRY Al BB ARRALATY, - 2"
aci ds can ob® [y £3€0t of 4-quinplyd redivé droup, wheretectieglcdrbom aflee possi bl e

protective groups for the am no functjon are the carbohen radical (Z
radical) and t merif¥imertyies 9&1&96537@%#%%@3@% E%&ubSP%qdﬂm @%aﬁﬂy 0 th(e
acetyl group, ang. i ; ] di cal cl ai ned
for )Igl gt hepsegghgz)n%lggéﬁ%ﬁ?o’gfmﬁ&&mfmwmoxm&iy%ﬁw’ o ee car boxyl

nded carboxyl group 1s” presént as a free carboxyl
group or iRy fohihefcaserwindre Ris bpdregemertthe b@yzyCaioup adak dnhemoes g thagcidt he

met hyl, ethyl, or. as.the tert-butyl ester..R can further be the

1 y1 & nocar baRyFA 2! e st ptigl 5B s kel el VohefRer N n « ne

ni trogen atom tRe M\Qlaﬁ?l,&wm@m, ARG uGANhE ULseREl tHB bhehPaRhA, fieper azi ne
ring of the fornmula Il or a honopi perazine rin is an am noal kyl ene

if R
group i n whi ch o-KisidRT therpmaelyh the q-alrgmlsthaﬁ-lasy&yhe padpaagyl, ad the ghenyl
ring which can nono-. or pol ysubstituted by (C, - C6) alkyl,
(C, -Co)-al koxy,gl?lﬁglinxgrgﬂl,ca{’ he nitro group, the am no function, by

where the amino group of the respective amino acids can be present in unprotected or
| protected form and possible protective groups for the amino function are the

carbobenzoxy radical (Z radical) and the tert-butoxycarbonyl radical (Boc
radical) and also the acetyl group,and in the case of the asparagyl and glutamyl
radical claimed for Ry, the second nonbonded carboxyl group is present as a
free carboxyl group or in the form of an ester with (C,-Cs) —alkanols, e.g. as
the methyl, ethyl, or as the tert-butyl ester.

R, can further be the allylaminocarbonyl-2-methylprop-1-yl group;

R and R, together with the nitrogen atom to which they are bonded, can furthermore
form a piperazine ring of the formula III or a homopiperazine ring if R; is an

aminoalkylene group in which

— N—

Formula IITI

R is an alkyl radical, or a phenyl ring which can be mono- or polysubstituted by (C-

Cs) alkyl, (C;-Ce)-alkoxy, halogen, the nitro group, the amino function, by




2 (C1-C6)-al kyl am no, the benzhydryl group and the bis-p-fluorobenzyl hydryl
group, R2 can be the (C -C6)-al kyl group, where the al kyl group can be
nono- or pol ysubstituted by hal ogen and phenyl which for its part can be
nono- or pol ysubstitut ed by hal ogen, (C, -GC6)-alkyl, (C3-C+cycloal kyl,

f?ir?lmljglrorrg'[gy &gﬁé}goﬁwg %@%ﬁ%&%‘% %glsgﬁgﬂ%@)oeréztyhﬁ';{/ﬁgroups or

benzyl oxy gr OyRSup, The (C,-C6)-al kyl group counting as R2 can furthernore
be substituted by the 2- quinolyl group and the 2-, 3- and 4-pyridyl
st r uct ur e Ratvan he the Eadh)-elkybgwoup, wWirse thetﬁékyhgrmm wn beaanoubst i t ut ed by

hal ogen, (C1- th
the aroyl radi é)glysu lélf‘tg& B’ﬁgag 4@6}}18?%/1 Whlc %fl ﬁ%Qﬁggﬁég})S I]‘ur bagre:jTD |r g
the phenyl ri n@o%h‘@éﬁtﬁéd‘bﬁﬁalﬁ%ﬂ@@PCG)FHIkaS@(QS@i)Icytledlkby cmmgen,

(C1-C6) - al kyl C7) - cycl oal car box roups, .carboxyl groups
esterified wi tg]rpl{pglcmxyl allol@aﬁ%ﬁlt%“ fiadywith {fd RVFO Iy tothwaroms iyt oxy |

groups, nethoxy,, d R4
be identical or d’qjl[sflé en’%ﬁgﬂgfﬁgrrg&ﬁgﬁs%rgg% Qﬁﬂ&é?’g&?&?s g{{%w&?’% ESI (C:C%?n
C+gyc|:q|40al ky:c (gf8upsb) -gl kanoyl, (Cl-C6) -al koxy, haI ogen, benzyl oxy. R3
an can urt ernpre be the nitr t he 1 no group, .t
28’ c4g n}SﬁE‘ Cott - QPP seifuing e Ra B PGS B SUBSHIEHEY the's”

, - C3) - al koxy nat nyl am no-
(C1-C3) -alkyl q@gﬁ)ﬁll cr)ﬁtm dg{r?&hézyrg ?Igg‘é%? n@l;h%trﬁ@i%f@hmh%ﬁé}é)é? %(ra&ge)sll ghati on
al kyl , al kanol ,both komygnat ml}isyb%mtﬂd)bgh@iug@ {or-Coradkylregoipsalr §CRC4R1, R2,

R3, R4 R5, Re, and I;Q? is normal ly to be understood as neaning
"strai ght - chai PXBYE“WSanched” al kyl groups, where "straight-chain al kyl

groups” Cay i9eurtHeRhoR{AEROS) ratiRel, ke thela lﬂﬁ)lﬂ?bhwmcl’ﬁthbyddicamispr opyl, n-
butyl, n-pentyl, and n-hexyl and "branched al k gr oups deS|Pnate, for
O

exanpl e, radi calasedsisdle phenyliing whigh cambe mepe- CPILR()}/)[SU‘”%%‘F%QV kpiogen,s to be
under st ood as rf%?ﬂ&%kyﬁ?@- LS eyitillyRSeart Ry E58PP&boxyl groups esterified

with (C-Cg) -alkanols, trifluoromethyl groups, hydroxyl groups, methoxy
groups, ethoxy groups, or benzyloxy groups;

R; and R4 can be identical or different and are hydrogen, hydroxyl, (C-Cs)-alkyl, (C;-
C)-cycloalkyl, (C,-Cs) -alkanoyl, (C,-Cs) -alkoxy, halogen, benzyloxy.

R; and R4 can furthermore be the nitro group, the amino group, the (C;-C4)-mono- or
dialkyl substituted amino group, and the (C,-Cj)-alkoxycarbonylamino
function or the (C;-Cs) -alkoxycarbonylamino- (C;-Cs) -alkyl function; and

Z represents O or S;

and where the designation alkyl, alkanol, alkoxy and alkylamino groups for the
radicals R, Ry, Ry, Rs, R4, Rs, Rg, and Ry is normally to be understood as
meaning “straight-chain” and “branched” alkyl groups, where “straight-chain
alkyl groups” can be, for example, radicals such as methyl, ethyl, n-propyl, n-
butyl, n-pentyl, and n-hexyl and “branched alkyl groups” designate, for
example, radicals such as isopropyl, or tert-butyl

“cycloalkyl” is to be understood as meaning radicals such as, for example,
cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, or cycloheptyl,

additionally the designation “halogen” represents fluorine, chlorine, bromine, or

iodine, and the designation “alkoxy group” represents radicals such as, for




cycl opropyl, cyclobutyl, cyclopentyl, cyclohexyl, or cycloheptyl,
additionally the designation "hal ogen" represents quorine, chl ori ne,

brom ne, or iodine, and the designation "al koxy group"” represents radicals
such as, for 3 exanple, nethoxy, et hoxy, propoxy, butoxy, isopropoxy,

i sobut oxy or pent Of( i ounds according to ¢ é

N (Pyr i -y RO inefonbrabas P Ao TRy B P atPgE o

N (Pyri di n-4- yIp}3r1 4y et hyl i ndol - 3-yl ) gl yoxyl am de

N-(Pyridin-3-yl')- [I-(4 f1 uorobenzyl)-indol -3-yl] gl yoxyl am de
ridin-3-yl)-(21-benzylindol-3-yl)glyoxylamde N (Pyridin-3-yl)-[

chl ormoben m de N-(4-Fl uorophenyl) -
I uorngengdlr%ﬂomlg8 aéo}}q [}E’gioy&ﬁy gm' de N-E4- Ni t ropﬁeny%/) ) [ [
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4- N- (4-Fluorophenyl)- [1- 2-pyridylmethyl) indol-3-yl]glyoxylamide

L ZRQZ L ZZZZZZNRIRRRRZ

N-(4-Fluorophenyl)-[1-(3-pyridylmethyl)indol-3-yl]glyoxylamide
N-(Pyridin-4-yl)-[1-(4-chlorobenzyl)indol-3-yl]glyoxylamide
N-(Pyridin-4-y1)-[1-(2-chlorobenzyl)indol-3-yl]glyoxylamide
N-(Pyridin-2-y1 )-[1-(4-fluorobenzyl)indol-3-yl]glyoxylamide
N-(Pyridin-4-y1)-[1-(2-pyridylmethyl)indol-3-yl]glyoxylamide
N-(Pyridin-2-yl)-(1-benzylindol-3-yl)glyoxylamide
N-(Pyridin-4-yl)-[1-(4-fluorobenzyl)-6-ethoxy-carbonylaminoindol-3-
yl] glyoxylamide
N-(Pyridin-4-yf)-[ 1 -(4-ﬂuorobenzyl)—5-ethoxy-carbonylaminoindol-3-
yl]glyoxylamide |
N-(Pyridin-4-yl)-[1-(4-fluorobenzyl)-6-cyclo-pentyloxycarbonylaminoindol-3-
yl]glyoxylamide
N-(3,4,5-Trimethoxybenzyl)-N-(allylaminocarbonyl-2-methylprop-1-yl)-[1-(4-
fluorobenzyl)indol-3-yl]glyoxyl-amide
N-(Pyridin-4-yl)-[1-(4-fluorobenzyl)-5-methoxy-indol-3-yl]glyoxylamide
N-(Pyridin-4-yl)-[1-(4-fluorobenzyl)-5-hydroxy-indol-3-yl]glyoxylamide
N-(Pyridin-4-yl)-[1-(4-fluorobenzyl)-5-ethoxy-carbonylaminomethylindol-3-
yl]glyoxylamide.




robenzyl)indol -3-yl ] gl yoxyl -am de N (Pyridin-4-yl)-[

fl uorobenzyl ) -5-nmet hoxy-indol -3-yl] gl yoxylamde N-(Pyridin-4-yl)-]

fl uorobenzyl)-5-hydroxy-indol -3-yl] gl yoxylam de N (Pyridin-4-yl)-]

fl uorobenzyl ) - 5- et hoxy- car bonyl am nonet hyl i ndol - 3- yl] gl yoxyl am de. 4
3. Use of _the nds of the accardin ne o ns 1 and 2
for the produ %eSELiEfCO&’H?BHﬁi%QJIﬁg?IﬁmHIa hgseor ngttﬂgn88fr§ g‘b‘i‘?h{e forml a
| accordi nge $8dedtdnBfh mlicnatt heir own or in conbination with one

anot her for the production of a nedi canent having antiasthmtic,
antiallergic and i munosuppressant/i nmunonodul ati ng action for

transpl antgat i onyang c%%ﬁ)%%ﬁdssé’{cthe P&muiaqracemmy t8.cldR O fo@SdrSthedr bawmat oi d

di sorders and chronic polyarthritis. 5. Medicanments conprising at |east
one conpowndh efmbihatidnowitiybee anoghmﬁldhﬂgrngctmh@f aghedFamnens haviagd 2 |n

addition to.c omar itents and/or diluents or

Process f&Pt‘?Sﬁ}é‘nﬁt oa%téﬁr%g?j?&én%%sg%ﬁ n 1%%&ogpfa§g%a ?Ontrﬁ)at a
conmpound  tghspliRatiéi 4Rdl dsdas3GaeH &N, ﬂﬁe&@m@féepéﬁrla@lls ahsEmdtoriNdlsatdérs apd ocessed
with customary pharmaceutical excipients and/or diluents or other

auxi | i ari ebranee pplyarttpitisr maceuti cal  preparations or brought into a
therapeutically useable form 7. Medicanments according to any one of claim
5inthe formof tablets, coated tablets, capsules, solutions or anpoul es,
supposi t ori.es, Medieseents @mm@f@rmaﬁléwt end eompoupsh  thedarmule I aceordipet by

i nhal ati on spensi on r the
preparati odr?eé#I %— Lg{)(?? |l%nd%)lcglsr'§mgw8&yq§ em? edso&g(ﬁﬁi%ﬁts Qformjl a |
accordi ng aduRiltias.ns 1 and 2, in which R Ri1, R2, R3, R4 and Z have the

meani ng mentioned in claim1, characterized in that a) an indole derivative
of the formula IV R4 1V R3 in which R3 and R4 have the neani ng nenti oned,

i's added t@ a 5RLHEeRIhdFDEudtIdNDSf a medicament, characterized in that a compound

of the formula I according to one of claims 1 and 2 is processed with customary

uo
- (4-
-(4-
- (4-

pharmaceutical excipients and/or diluents or other auxiliaries to give pharmaceutical

preparations or brought into a therapeutically useable form.

7. Medicaments according to any one of claim 5 in the form of tablets, coated
tablets, capsules, solutions or ampoules, suppositories, patches, powder preparations

which can be employed by inhalation, suspensions, creams and ointments.

8. Process for the preparation of N-substituted indole-3-glyoxylamides of the
formula I according to claims 1 and 2, in which R, Ry, Rz, R3, Rs and Z have the
meaning mentioned in claim 1, characterized in that

a) an indole derivative of the formula IV

| v

in which R3 and R4 have the meaning mentioned, is added to a suspended base in a

protic, dipolar aprotic or nonpolar organic solvent, reacted with a reactive




protic, dipolar aprotic or nonpolar organic solvent, reacted with a
reactive 5 conmpound which carries the radical R2 and where R2 has the
meaning nentioned, the | -indole derivative of the formula VR | V O-N
R3 1 in which R2, R3 and R4 have the neaning nentioned, is reacted with a

reactive conpound of , the, fornul a 2 whi ch Z has the
meani ng oxygen cqmgowid qu@h&a’ﬁ‘&[s %erﬁdllcélgéir%nﬂé” ‘%‘hB l“?sntge M58 ne or i odine,
and then W th g,dibh&, Yhel-iriBeOeRhivedi tRe fRfnutde formula Vi1 HNRR VII in
whi ch R and R have the meaning nentioned, in an aprotic or dipolar aprotic
sol vent and the target conpouRg of the fornula | is isolated, or b) an

i ndol e derivative of the formuhNgV ::,clv 3 in which R3 and R4 have the

meani ng nmentioned, is reacted |
reactive conpound of the fornmnu

ofyi ¢ or nonpolar solvent with a
(C(zl) Hal ) 2WI in which Z has the

meani ng oxygen and Hal is a halpgs orine, chlorine, bromne or iodine,
and then in an aprotic or dipokhar aprofic solvent with a primry or
secondary anine of the formula 3| HNAR, VII in which Rand R have the
meani ng nmentioned, and then the 3-indole derivative of the forrmula VIII

in which R, R; and R4 have the meaning mentioned, is reacted with a reactive
compound of the formula VI
(C(Z)-Hal); VI
in which Z has the meaning oxygen and Hal is a halogen fluorine, chlorine, bromine
or iodine, and then with a
primary or secondary amine of the formula VII
HNRR| VII
in which R and R, have the meaning mentioned, in an aprotic or dipolar aprotic
solvent and the target compound
of the formula [ is isolated,
or

b) an indole derivative of the formula IV

in which R; and R4 have the meaning mentioned, is reacted in an aprotic or nonpolar
solvent with a reactive compound of the formula VI
(C(Z)-Hal); VI
in which Z has the meaning oxygen and Hal is a halogen fluorine, chlorine, bromine
or iodine, and then in an aprotic or dipolar aprotic solvent with a primary or
secondary amine of the formula VII
HNRR, VII
in which R and R; have the meaning mentioned, and then the 3-indole derivative of

the formula VIII




6 R Z1 RIN._RZWVIII NR Ninwich R R, R, R3, R4 and Z have
the nmeani ng nentioned, is reacted in a protic, dipolar aprotic or nonpolar
organi c solvent in the presence of a suspended base with a reactive
conmpound which carries the radical R2 and where R2 has the neaning
mentioned, and the target conpound of the formula | is isolated. 9. An

N substituted indol e-3-gl yoxylam de whicRis N (pyridin-4-yl)-[ 1 -(4-

chl orobenzyl ) -i ndol - 3-yl ] gl yoxyl am or gn acid addition salt thereof. 10.
Use of a conpound of tifd formula I f “Moduction of a nedicament R Z
%RAN'" R Z NR31 O eir ag/d afldition salts, where the radicals R
Rl, R2, R3, R4 and Z ha @ Wi ng'geani ng: R g,hydrogen, (Cl-C6)

-al kyl, where the al kyl e nono- or polysag ituted by the
phenyl ring. This phenyl g,. Nor its part, can be nono- or

pol ysubstituted by hal ofign, (C, C6)-al kyl, (C3-C7)-cycloal kyl, by carboxyl
groups, carboxyl groups esterified with (Cl-C6)-al kanols, trifluoronethyl
groups, hydGaaeh R I ORPR;, RELAPZ had BldRSoanBloRticdEQUPfeactl@NZY bR¥, gr oups
and by a benzyl group which is nono- or polysubstituted in the phenyl

moi ety by (Cld@®larapkgtic ggmeppdar hal ogen atons or trifl uoromethyl groups;

{Rél?gg) E)e o?g nri]cesn&fxllenlf i1nnt%e \ﬁ@eisgrpceio? arggsnp%hdeocf b3 Wt?llﬁbrﬁsétfv%tcglqlpg%é i) - al kyl,

carries the radical R; and where R; has the meaning mentioned, and the target

compound of the formula I is isolated.

9. An N-substituted indole-3-glyoxylamide which is N-(pyridin-4-yl)-[1-(4-
chlorobenzyl)-indol-3-yl]glyoxylamide or an acid addition salt thereof.

10. Use of a compound of the formula I for the production of a medicament

or their acid additi_on salts,

where the radicals R, Ry, Ry, R3, Ry and Z have the following meaning:

R = hydrogen, (C,-Cs) -alkyl, where the élkyl group can be mono- or polysubstituted
by the phenyl ring. This phenyl ring, for its part, can be mono- or
polysubstituted by halogen, (C,-C¢)-alkyl, (C3-C)-cycloalkyl, by carboxyl
groups, carboxyl groups esterified with (C;-Ce)-alkanols, trifluoromethyl
groups, hydroxyl groups, methoxy groups, ethoxy groups, benzyloxy groups
and by a benzyl group which is mono- or polysubstituted in the phenyl moiety
by (C;-C¢)-alkyl groups, halogen atoms or trifluoromethyl groups;

R| can be a phenyl ring which is mono- or polysubstituted by (C;-Cs)-alkyl, (C,-Cg)-
alkoxy, hydroxyl, benzyloxy, nitro, amino, (C-Ce)-alkylamino, (C;-Cs)-




al koxy, hydroxyl, benzyloxy, nitro, am no, (Cl-C6)-alkylamno, (Cl-C6) 7

al koxycar bonyl am no and by a carboxyl group or a carboxyl group esterified
by (C,-C6)-alkanols; or R, is a pyridin structure of formula Il: RS 4 3 N
Zh R Formula 11 mherein the pyridin structure is alternatively bonded to
the ring carbon atons and.can be substi { ut d by the

Substi taent's REUGCREST MRS duf B Core Rl OREOr EeAB0T SRR TRt

di fferent and h@y e, Jdipaieaing (C -C6)-alkyl, and also the neaning (C3-C7)
-cycl oal kyl , Cﬁ -al koxy, nitro, am no, hydroxyl hal ogen,
tr|fluoromeBhyiap in atrectingrof fiesmvds H: t he ethoxycarbonylantno radi cal and
the groupa carboxyal kyl oxy group_in which the al kyl group has 1-4 carbon
atoms; R can furthernore be a 2- Rqr 43 pyri m di nyl - heterocycle or a
pyridyl methyl radical in which CH2 be in the 2-, 3- or 4-position
where the 2-pyrimdinyl ring can b nn-S or pol ysubstituted by the nethy
group, R can furthernore be a 2-, -qui nolyl structure substituted
by (C,-C6)-al kyl, halogen, the nitr the am no group and

(C -C6)-al kylami no radical; or s a 2- - or 4-quinolyl nmethyl group,
where the ring carbons of the pyrlﬁylnethyl and qui nol yl met hyl radicals can
be substituted by (C -C6)-alkyl, (C, -C6)-al koxy, nitro, am no and

(C, -Co6) -al koxycar bonyl am no; F{tzgzgaﬁkggigé where R is hydrogen or the
benzyl group, can furthernore be the acid radical of a natural or

unnat ur al aErélR tChyFidiestelictdrb & zflteﬁia‘ﬁ@&’lly bohd&] @-tB@fif@satbon atohr 2@3 ahanyl , the
a-leucyl, the a-isoleucyl, the a-seryl, the a-phenylal an

histidyl, the dg-andrcgnpe subwt@dbxgteﬁybstltt% %ﬂrsﬁs%q TlteﬁéglaalaBp&%Bw and
the a- gI ut ‘fjmylcan%(e:‘| e?lh(:alvc\;?ﬁ{ erér{]%a@ﬂﬁ%othghfwﬁng %gg)mﬁlﬁ P &ied ﬁl&?gﬁm no

aci ds can be presen inunp ect and possi
protective groupsaniny (G:H®) ad’ycnmlkf) umCt-Oa)’-talamey,mheo, amino, hydroxyl, halogen,

trifluoromethyl, and are furthermore the ethoxycarbonylamino radical and the

groupa carboxyalkyloxy group in which the alkyl group has 1-4 carbon atoms;

R, can furthermore be a 2- or 4- pyrimidinyl-heterocycle or a pyridylmethyl radical in
which CH; can be in the 2-, 3- or 4-position where the 2-pyrimidinyl ring can
be mono- or polysubstituted by the methyl group,

R, can furthermore be a 2-, 3- and 4-quinolyl structure substituted by (C;-Ce)-alkyl,
halogen, the nitro group, the amino group and (C;-Ce)-alkylamino radical;

orRis a 2-, 3- or 4-quinolyl methyl group, where the ring carbons of the
pyridylmethyl and quinolylmethy] radicals can be substituted by (C-Cq)-alkyl,
(C1-Ce)-alkoxy, nitro, amino and (C;-Cs)-alkoxycarbonylamino;

R, for the case where R is hydrogen or the benzyl group, can furthermore be the acid
radical of a natural or unnatural amino acid, e.g. the a-glycyl, the a-sarcosyl,
the a-alanyl, the a-leucyl, the a-isoleucyl, the a-seryl, the a-phenylalanyl, the
a- histidyl, the a- prolyl, the a-arginyl, the a-lysyl, the a-asparagyl, and the a-
glutamyl radical,

where the amino group of the respective amino acids can be present in unprotected or
protected form and possible protective groups for the amino function are the
carbobenzoxy radical (Z radical) and the tert-butoxycarbonyl radical (Boc
radical) and also the acetyl group,and in the case of the asparagyl and glutamyl

radical claimed for R}, the second nonbonded carboxyl group is present as a




car bobenzoxy radical (Z radical) and the tert-butoxycarbonyl radical (Boc
radi cal) and al so the acetyl group,and in the case of the asparagyl and
glutanyl radical claimed for R, the second nonbonded carboxyl group is
present as a 8 free carboxyl group or in the formof an ester with (Cl-C6)

-al kanols, e.g..as .the nethyl, ethyl, or as th ester R1 can
further be the iRy HBEw oy BmatRgedeopth G Cerotigtok &

together with thempinf, Qg?,l[l o’r‘%@fﬂe&@rﬂ!ﬁiﬁ@st&ﬁey are bonded, can furtherm)re
forma piperazine ring the formula’lll or ahonnprperazrne ring if R is

an am nodirl@}néwﬁlegbeﬂ}@ allrylamrrm@wrbomdlﬂ mcthylmrcrpahal grorpl R7 is an al kyl

radi cal rin h ca S (Cl Co6)
al kyl , (C%i@%ﬁ r“ﬂ Itghg ogerh% rou a%%%agﬁrcn%%ngp&én
(CL-06) - al kyl ambhRa piﬂ&:?azlﬁ%rﬂd'gy&rthé fcﬁﬁmlhlqllacb”t{h Kdngopipegading Hin@ifaanay | hydr yl
group, R2 can be hydrogen or the (Cl1-C6)-al kyl group, where the al kyl group
can be nono- oramiplkdenssgrpeRitrewhish hal ogen and phenyl which for its part
can be nono- or pol ysubstituted by gen, (Cl-C6)-al kyl,

(C3-C7)-cycl oal kyl, carboxyl group ca box | groups esteri fied with (C
1-C6) -al kanols, trifluoromnet hyl‘—’gﬂ oups r oxyl groups, nethoxy groups,
et hoxy groups, or benzyl oxy groups. \Ih-e/(C C6) - al kyl group counting as R2
can furthernore be substituted by the 2- quinolyl group and the 2-, 3- and
4-pyridyl structure which in eaclfsrmalenIIfoth be nono- or

pol ysubstituted by hal ogen, (C, -C4)-al kyl groups or (Cl-C4)- al koxy groups;
R2 i's furtheis anakyl fadical, @yh phadil eiap whidieraa Hemeorar pi polyswdtstituted yhiGah t he

radical is based i s the yl ri whi ch can be nona- ol ysubstituted
by hal ogen, () eyl épkﬁo g@S‘l é?l)?)gﬁ%fé]i‘eo%lf%ﬂmupegremw %ﬂl'cﬁ g DY car boxyl
groups esteri f | @g-copth a%‘ﬁo Ghe berﬁhyaafglpé[%upaﬁd Ih%wpnﬁbm&ngnwﬁ hydr oxyl

1
groups, net hoxy group? et hoxy groups, benzyl oxy groups;
group,

R, can be hydrogen or the (C;-C¢)-alkyl group, where the alkyl group can be mono- or
polysubstituted by halogen and pheny! which for its part can be mono- or
polysubstituted by halogen, (C;-Cs)-alkyl, (C3-C7)-cycloalkyl, carboxyl
groups, carboxyl groups esterified with (C;-Cs) -alkanols, trifluoromethyl
groups, hydroxyl groups, methoxy groups, ethoxy groups, or benzyloxy
groups.

The (C,-Ce)-alkyl group counting as R can furthermore be substituted by the 2-
quinolyl group and the 2-, 3- and 4-pyridyl structure which in each case can
both be mono- or polysubstituted by halogen, (C,-C4)-alkyl groups or (C;-Cs)-
alkoxy groups;

R, is furthermore the aroyl radical, where the aryl moiety on which the radical is
based is the phenyl ring which can be mono- or polysubstituted by halogen,
(C1-Ce)-alkyl, (C;-C7)-cycloalkyl, carboxyl groups, carboxyl groups esterified
with (C,-Cs) -alkanols, triﬂuoromethyl groups, hydroxyl groups, methoxy
groups, ethoxy groups, or benzyloxy groups;

R; and Ry can be identical or different and are hydrogen, hydroxyl, (C,-Cg)-alkyl, (Cs-
Cy)-cycloalkyl, (C;-Cs) -alkanoyl, (C;-Cs) -alkoxy, halogen, benzyloxy.




R3 and R4 can be identical or different and are hydrogen, hydroxyl,

(C1-C6) -al kyl, (C3- Ctcycloal kyl, (C1l-C6) -al kanoyl, (Cl-C6) -al koxy,

hal ogen, benzyloxy. 9 R3 and R4 can furthernore be the nitro group, the

am no group, the (Cl1-4)- m)no- or dialkyl substituted am no group, and the

(C1-3) - al kox ar bonyl am no nctlon or the (Cl-C3) b | am no-
(Gl G) o Ko e pe2hY Sispatithy Shgmiho Gown e (s FHasdaal gnat | on

al kyl , al kanol ,dlﬁkmwstﬁurt@darnm %?rehmngrmtrﬁ d;%lkbh?carr&@rmhg R RL, R2,

R3, R4 R5, R6, and R7 is nornal erstood as 1eaning

"strai ght chai rfunciiod dfltiﬁa(ﬁc%dl"allaimarbgmﬁ@rpmo (heto -akyl fingtien;ehdi n  al kyl
groups" ¢ be, npl e, radicals such as nethyl, ethyl, n-propyl, n-
butyl, n- WPgﬁsentﬁﬁ)aorry?ahexyl and "branched al kyl groups" designate, for

exanpl e, rsadivaRtesths dedigsioh a1, Al4nol, @mokyeahd bluthl icyoupafdeye’ is to be
understood as neani ng radi cals such as, for e cycl opr.opyl,
cyclobutyl, cydrdigdaRyR), Roy Rb.dhveRyRe, ad By@lf@ﬁégﬁmo be ‘E’éﬁ’isfqoéﬁ‘él ly the

desi gnati on ) hg’{ré)a%ﬁ& ¢ E%[ne & Oupdl %Pe{ncﬂgd” I%Fddﬁg’wlpe@ ngtﬁ?%ht(%ﬁ?lln()d' ne,

and t he designation represent al's suc

exa[rpl e, rlnit ha;aykyl gtd’upx’ycarﬂw;)fm)e)(amblet udicalsisachpaspethyl, ethybbuprogyl, o
pent oxy. w N
of N- (pyri di n- 4-8peyl. m-pentyl. apd Bﬂ‘S@é‘rﬁ‘Ql Prapchediallyl grqupsy dssjmati & or an  acid

addi tion salt t&@l&ﬁg rddRfalst Q{ QQ}IWE)PMO& @ft-tatyedi canent . 12. Use of at

| east one conpoun e for or the prioduction of a nedi canent
havi ng ant‘cadbélikplf’iicto lamndaistceriglsmmnnhg radivalnashppr fos examplé,;munonodul at i ng

action for transp] anta nd di u S fo anpl e, psoriasis,
rheumat oi d di sdP8EOPELPY d“ry uk &Y W?@’ﬁt Wrcfo?‘reéyal “ﬁc ?i?(m RZ N Rs |
additionally the de51gnat10n “halogen represents fluorine, chlorine, bromine, or
iodine, and the designation “alkoxy group” represents radicals such as, for
example, methoxy, ethoxy, propoxy, butoxy, isopropoxy, isobutoxy or

pentoxy.

11.  Use of N-(pyridin-4-yl)-[ 1-(4-chlorobenzyl)-indol-3-yl]glyoxylamide or an

acid addition salt thereof for the production of a medicament.

12.  Use of at least one compound of the formula I for the production of a
medicament having antiasthmatic, antiallergic and
immunosuppressant/immunomodulating action for transplantation and diseases such

as, for example, psoriasis, rheumatoid disorders and chronic polyarthritis

or their acid addition salts,

where the radicals R, Ry, Ry, R3, R4 and Z have the following meaning:

R = hydrogen, (Cl-C6) -alkyl, where the alkyl group can be mono- or polysubstituted
by the phenyl ring. This pheny! ring, for its part, can be mono- or

10




KZ or their acid addition salts, where the radicals R Rl, R2, R3, R4 and
Z have the follow ng neaning: R = hydrogen, (Cl-C6) -al kyl, where the alkyl
group can be mono- or polysubstituted by the phenyl ring. This phenyl
ring, for its part, can be nono- or 10 pol ysubstituted by hal ogen,

G - 08) - al kyl , - C7) - ,
Ssteritiad wi t PopEHREd R RS (Y rdbnoor syt sRB YL EY ARt “6F oups,
net hoxy gr oups,gr&ipIOearb@yP Bitips BREEIONYh 0T 00 % lkaBH, Rifldrdiearyl group

whi ch is nmono- or polysubstituted in the phenyl noiety by (CLl-C6)-alkyl
groups, hal ogergrespsniydsexl graupsoprethehgioups: 6thesy RUPsSNBEORY §I9ERY/| ri ng

o R0 BT ATASRG E Rdl leghins

gl k?éxllcgg ;aon?/:(ajyl(lcqxcamdlkglllg@up@mbmgy% atgme wp trifftucaoraathpbrplipsgr oup esterified
y - -al kanol s; or is a pyridin structure of f I I1: RS4 3 N
2h RS For r?ulcgnle améméirwgtvnl@clwrm%/n% 05P?Ué‘i@]’f‘%’t‘idsbya{qlé(?ﬁsl'ghiyiépy'qﬁ jnded to
the ring carbo ] DSt _
subst i dent s RVERE Tsfosd Fot HF SIS CURMIBERR LR, o
different and hdlwexytirbomgaminegnd Gy-a@a)boxlykgroyp analcabexylighmip astesaiicdg ( C3- C7)
-cycloal kyl, ( 1-&)-? ﬁ(ox , hitro, am no, hydroxyl, hal ogen,

trifluoronet hylY EniedPEaRS: her nore the et hoxycar bonyl ami no radi cal and

t he grougglgqgQg?ﬂgh%ﬁhaﬁ%(gqgﬁmﬂgn:which the al kyl group has 1-4 carbon
atons; Rl can furthernore be a 2- or 4- pyrimdinyl-heterocycle or a
pyridyl methyl radical in which can be in the 2-, 3- or 4-position
where the 2-pyrinmdinyl ring can bg n#no- or pol ysubstituted by the nethyl
group, Rl can furthernore be a 2-, ¥-quinolyl structure substituted
by (C1-Ce6)-al kyl,

Formula II

wherein the pyridin structure is altemati\llely bonded to the ring carbon atoms 2, 3 and
4 and can be substituted by the sﬁbstituents Rs and Rg. The radicals Rs and Re
can be identical or different and have the meaning (C,-C¢)-alkyl, and also the
meaning (C;-C7) -cycloalkyl, (C1-Cg)-alkoxy, nitro, amino, hydroxyl, halogen,
trifluoromethyl, and are furthermore the ethoxycarbonylamino radical and the
groupa carboxyalkyloxy group in which the alkyl group has 1-4 carbon atoms;

R, can furthermore be a 2- or 4- pyrimidinyl-heterocycle or a pyridylmethyl radical in
which CH, can be in the 2-, 3- or 4-position where the 2-pyrimidinyl ring can
be mono- or polysubstituted by the methyl group,

R, can furthermore be a 2-, 3- and 4-quiholyl structure substituted by (C;-Ce)-alkyl,
halogen, the nitro group, the amino group and (C,-C¢)-alkylamino radical;

or R, is a 2-, 3- or 4-quinolyl methyl group, where the ring carbons of the
pyfidylmethyl and quinolylmethyl radicals can be substituted by (C;-Cq)-alkyl,
(C-Ce)-alkoxy, nitro, amino and (C,-Cs)-alkoxycarbonylamino;

R, for the case where R is hydrogen or the benzy! group, can furthermore be the acid
radical of a natural or unnatural amino acid, e.g. the a-glycyl, the a-sarcosyl,

the a-alanyl, the a-leucyl, the a-isoleucyl, the a-seryl, the a-phenylalanyl, the

11




hal ogen, the nitro group, the am no group and (Cl-C6)-al kyl am no radi cal;

or RLis a 2-, 3- or 4-quinolyl nethyl group, where the ring carbons of the
pyri dyl met hyl and qui nol yl methyl radicals can be substituted by

(C1-Co6)-al kyl, (C1- C6) alkoxy, nitro, am no and

(C1- C6) - al koxycar bo. f th Ris h h
benzyl )group g ﬁ'lﬁﬂah ﬂl?r @Rﬁéhe?%érgé‘gyldﬁ ééﬁyiafﬁe deséarﬂ%}ﬂro FtH%g'r the

unnatural am ng@ghdiraficdl, the a-glycyl, the a-sarcosyl, the a-alanyl, the
a-leucyl, the a-isoleucyl, the a- seryl, the a-phenyl al anyl the 11 a-
hi stidyl, wleee the aprind gﬂouptolﬁéleaemegmmmmp laeida chrybg/presanhen wmgtp@tﬁégyl and

LD o O B P SRS O e ki SRS BT ™

protective groupghobelizokheadiddl (B rddicie) dndnhéteet-tuisxycadohplhadicaxBotadi cal (Z
radi cal) and the tert-butoxycarbonyl radical (Boc radical) and also the

?cet )Flell grﬁup arfadic#) t"lifbalé%ﬂ”é aggtyk gféumwbmatgwassﬁéﬂm aspaAgyl anfi@!ﬂt%rayl cl ai med
or t he se b I
b oup or 1 ¢ nap g ReRRea RSk ¢ ieA8dd Rl SaERTRbUA Resch 8% AP0

met hyl , et hyl, fede casboxhegroep br inuthy foresdfein.ester vmar(Cfl@rG) hﬂkarim tlgeas

al | yl am nocar bonyl met h | prop-1-yl group; R and Rl, together with the

ni trogen atom tt8e W‘?F%B’Il? eIk Wréﬁéheotﬁﬁd’é'%l S38h furthernmore form a pi per azi ne
ring of the Jagffﬂméalbkkﬁe i glanmesmeamrz%étﬂﬂpwmyl broBp; i s an am noal kyl ene
group in whi ¢ rmul a R7 i's an al kyl “radical, or a phenyl
ring whi ciR eahRpeogsim-witr thp oltsegabstoit woteltch theg @ bapelyd,atak firthermore

(CL- o) - al Ky aifPr = FREinsisne oh UF SPOUELit pAEmP ot FOBTIBRNZDI hyary

group, RZ can bgnihysdkPergeip ih@hickl- C6) - al kyl group, where the al kyl group
% . .

can be nono- or pol ysubs |tuted by hal ogen and phenyl which for its part

can be nono- or pol ysubstituted by ym'r'ern (C1-C6) - al kyl,

(C3- Ctcycl oal kyl, carboxyl groupsspcar quy-la'gr oups esteri fi ed with (C
1-C6) -al kanols, trifluoronethyl \ /

Formula IIT

R is an alkyl radical, or a phenyl ring which can be mono- or polysubstituted by (C;-
Cs) alkyl, (C;-Cg)-alkoxy, halogen, the nitro group, the amino function, by
(C,-Cg)-alkylamino, the benzhydryl group and the bis-p-fluorobenzylhydryl
group, |

R; can be hydrogen or the (C;-Ce)- alkyl group, where the alkyl group can be mono- or
polysubstituted by halogen and phenyl which for its part can be mono- or
polysubstituted by halogen, (C,-Ce)-alkyl, (C3-C7)-cycloalkyl, carboxyl
groups, carboxyl groups esterified with (C,;-Cs) -alkanols, trifluoromethyl
groups, hydroxyl groups, methoxy groups, ethoxy groups, or benzyloxy
groups.

The (C;-Cg)-alkyl group counting as R; can furthermore be substituted by the 2-
quinolyl group and the 2-, 3- and 4-pyridyl structure which in each case can
both be mono- or polysubstituted by halogen, (C,-C4)-alkyl groups or (C,-C4)-
alkoxy groups;

R, is furthermore the aroyl radical, where the aryl moiety on which the radical is

based is the phenyl ring which can be mono- or polysubstituted by halogen,
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groups, hydroxyl groups, nethoxy groups, ethoxy groups, or benzyl oxy
groups. The (Cl-C6)-al kyl group counting as R2 can furthernore be
substituted by the 2- quinolyl group and the 2-, 3- and 4-pyridyl structure
whi ch in each case can both be nono- or polysubstituted by hal ogen,

(Cl-4) - al kyl h .

F adi Wi anhér efighé"m@w - igﬁysmlmfeﬁ Pl Plinecarty! SdEa Rilede pheny1
ring ich canyag £ s 2 | kyl ,
(C3- C+cycl oal kyl , (r(gﬁ%%gxy{&a gr o}gps %2%%%%?@% gﬁ%gggsrgtr%%kf rlnggﬂoxﬁ% ha( Oy Co6)

“al kanol s, tri fererpscethedygronpsoapbenziilpall gXHPSgr oups, met hoxy groups, et hoxy

OO R AR o A0 g ot BOR S o et =
- al kanoyl , (CI{g§¢ydaﬂkgxy:1@@IggaﬁW1Q€nlx)QmMmyH&ﬂa§ﬂ Rehzghyf urt her nor e

be the nitro group, the am no group, the ( di al kyl
substit ut & a@gﬁq(‘}a@ fwﬂ};mawd)ettg%m(tre grouml)e aé‘l“l@@)%fﬁﬁ’é’r g’\ﬁr@ﬂ St H’é’noT Unction or

the (9~ G3) - Adaisabanmuh 8l 0mobiFhn e IONRICIGHDBRIardRg, Z T opr esent s

0 or S; and where eS|gnat|o al kan xy “and al kyl am no
groups for the funanealtis (R;l @) ; alRZgyCR!BpnﬂdeﬁS(CRG;) -alkgtl Rnciion;podmal ly to
be underst od as rée r’g "strai ght-chain" and "branched" al kyl groups,
where " TEPFRSCR S Of ©>al kyl groups” can be, for exanple, radicals such as

met hyl , etami lwheRe {iE ABYbnatidn 2B WlkanBt, la%&y bnd amsilaﬂnﬁ@gﬁbhp@fw thdor anched
al kyl groups desi gnate, for "exanplé, radicals such as Isopropyl, or

tert-butyl "cychdiadlkR, RiiRy, Re, BeRarRieard Bot nesmakbaie begindarsicedias” such as,

f I I ‘ >0but.)
cycl ohepryl . diRoRGHEy T G e R PRI Hon. W T eenfh o

chl orine, bromang up's’Oleﬂﬁb. fanstatnpr, ﬁha&jag;rsatm @sﬂmeﬂiﬂykeﬂwl,gfpmpyl nepresent s
radi cal s such as exa t hoxy, et hoxy, but oxy,

i sopropoxy, is ower@;yl a%mh@;gx,l ang S branchegdeallsy! groupspde51g’nate for
N-(pyri din-4-y1 e bibiel fdf i QheR G0 R¥bbp) NdPlerSsuril o1 yoxyl ami de or an
“cycloalkyl” is to be understood as meaning radicals such as, for example,
cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, or cycloheptyl,
additionally the designation “halogen” represents fluorine, chlorine; bromine, or
iodine, and the designation “alkoxy group” represents radicals such as, for
example, methoxy, ethoxy, propoxy, butoxy, isopropoxy, isobutoxy or

pentoxy.

13. A use of N-(pyridin-4-yl)-[1-(4-chlorobenzyl)-indol-3-yl]glyoxylamide or an
acid addition salt thereof on its own or in combination with one another for the
production of a medicament having antiasthmatic, antiallergic and
immunosuppressant/immunomodulating action for transplantation and diseases such

as, for example, psoriasis, rheumatoid disorders and chronic polyarthritis.

14. A medicament comprising at least one compound of the formula I in addition

to customary excipients and/or diluents or auxiliaries

13




acid addition salt thereof on its own or in conbination with one another
for the production of a nedicanent having antiasthmatic, antiallergic and
i mrunosuppressant /i mmunonodul ati ng action for transplantation and di seases
such as, for exanple, psoriasis, rheunmatoid disorders and chronic
polyarthritis. 14. A nedi canent conprising at |east one conpound of the
formula | in addition to customary exmﬂents and/ or diluents or
auxiliaries 13 R RA NsR i | z N&3 1 Vor their acid addition salts,
where the radicals R Rﬁ‘ R2, R3, R4Wand E‘h&ye the foll owi ng meaning: R
hydr ogen, (C1-C6) -al kyl X@#here the”al kW group can bel nono- or

pol ysubstituted by the phe ). i phenyl ring, for its part, can be
nono- or pol ysubstit ut et en, (Cl-C6)-al kyl, (C3-C7)-cycloal kyl, by
car boxyl groups, carboxy, routh esterified wth (Cl-C6)-al kanol s,
trifluoromethyl groups,Rhydrox groups, m ethoxy groups, ethoxy groups,
benzyl oxy groups and by a benzyk group which is nono- or polysubstituted
in the phenyl  noiet by Cl- Co6) - al kyl groups, hal ogen atons or

trifl uoro@éttbﬁ:y‘l gdr%fi;ip%“ Scan be a phenyl ring which is nono- or

pol ysubsti | Kyl benzyl oxy,
nitro, am‘ﬂ%&@%&?ydé%%wjﬁ I_[gzmi{%(%{4 g%@%}hﬁoggﬁglga@%%q%am no and by a

car boxyl @& shypdogem (G&IGabaaWyl,QWhmptlegﬂled |gfole>ctanby m{o@b- O6pelpdubatitoted; or Rl

's a pyridin Stbr ﬁe ghenypzmé O{"}r{m pgenyl ring, for its E)artN?(’:ag be Bno'ﬁgr mula 1l

polysubstituted by halogen, (C;-C¢)-alkyl, (C3-Cy)-cycloalkyl, by carboxyl

groups, carboxyl groups esterified with (C;-Ce)-alkanols, trifluoromethyl
groups, hydroxyl groups, methoxy groups, ethoxy groups, benzyloxy groups
and by a benzyl group which is mono- or polysubstituted in the phenyl moiety
by (C,-Ce)-alkyl groups, halogen atoms or trifluoromethyl groups;

R, can be a phenyl ring which is mono- or polysubstituted by (C,-Cg)-alkyl, (C;-Ce)-
alkoxy, hydroxyl, benzyloxy, nitro, amino, (C;-Ce)-alkylamino, (C,-Ce)-
alkoxycarbonylamino and by a carboxyl group or a carboxyl group esterified
by (C;-Ce)-alkanols;

or R, is a pyridin structure of formula II:

Formula II

wherein the pyridin structure is alternatively bonded to the ring carbon atoms 2, 3 and
4 and can be substituted by the substituents Rs and R¢. The radicals Rs and Rg
can be identical or different and have the meaning (C,-Cg)-alkyl, and also the
meaning (C3-C5) -cycloalkyl, (C;-Cg)-alkoxy, nitro, amino, hydroxyl, halogen,
trifluoromethyl, and are furthermore the ethoxycarbonylamino radical and the

groupa carboxyalkyloxy group in which the alkyl group has 1-4 carbon atoms;
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wherein the pyridin structure is alternatively bonded to the ring carbon
atons 2, 3 and 4 and can be substituted by the substituents R5 and R6. The
radicals R5 and R6 can be identical or different and have the meani ng
(C1-C6)-al kyl, and al so the neaning (CB C7) -cycloal kyl, (C1-0C6)-al koxy,

nitro, amjo, ogen .tr'.f rorret f.ur r.nore the
et hoxycar Borgl '#ﬂ?? grﬁ&?e@:*' Og%dbi'%@ Eéo%'ﬁr%%wlr@%ﬁ%ﬁg ld?‘ﬁfﬁ% n which
the al kyl QVOURNHR%CFI farit B¢ RRe a1, gmsr4 éﬁual“ﬁ@;retﬁémlp@ﬂmmhﬁl é@n2- or 4-
pyri m di nyl - het erocycfe or a pyrid h radical in whic 2 can be in

the 2-, 3- or zbepmmotpbnolméwsétutwé)yzhﬁ)mﬁhﬁlﬁrww ring can be nono- or
polysubstl ut e t he o) 3- and
4- qui nol ylé sctan%%Fgorse at?-%/ht%{g ‘Eg‘“‘F @%l é@’gkdr Eﬁtf%ﬂ[ﬂﬁ o?; é"’)?ankeylni tro

group, the ani naldgenpe A grﬁlp,@&)arﬁlhlblghamamd(Ca—tﬂ]6}}alﬂ<ylarrﬂllio fdidag a 2-, 3-

or 4-quinolyl nmethyl group, where the ring carhons of the pyridyl rrethyl and
qui nol yl meX Ry 1is @ &di cﬁT%%ﬁ‘ﬁlyﬁé‘e&%ﬁQ‘{Put”éﬂreﬁbe [ieg casBynsp hﬂ%

(CL-C0) - 2l koxy ook flan AThAGu AR 1. Ch kel %Qmss@ﬁtgurt@gp ccffanfyer the

case where R i rog n or t enz group, can e the acid
radi cal of a na(Cl;HCa) allox yi mitad, mnﬁhoamid(tﬁh @@iadgoxgscagjbortyﬂeemaogl ycyI t he

a- sar cosyl e a-al any a Ieu i sol e.,a-s ryI t he
a- phenyl al%.lrfﬂt echys Where rlﬁﬂ @%‘V%@Ben Ph ggenzgﬁ]gqosup ffgrtgélrﬁlroéﬁ H@,ihe e

a-lysyl, the a-agPA'@FYWaturdM vhhRfuRt aﬂldéta%m/ k.o adicCalyey IV\fP@raesafr&ﬁylam no

gr oup of the respective am no acids can present 1 n unprotected or

prot ect ed for mthnd-apoybithd elqcyk, é@tq xselegii}duqhg ofssryls the ozphenplataniie theon ar e

(Boc “radi cal) e R e ab b ol b e B BNER, RN 00

and gl ut anyl I‘g’:}ﬁiﬂaﬁ‘;@z[ radlcai,med for Rl, the second nonbonded carboxyl group
IS present as free carboxyl group or_in the formof an ester with
(C, - CB) awlkfaﬁm@mléo groua§f theryesnestiys amingagigls campe BLesqrién BRPERSEPf est er |

Rl can further LAY R rHc 19k ¥Rhe R and R1,
together with tqggte%\t{g?rf@éle Sgﬁgﬁgﬁmﬁ&& %nga;s are bon%l d}ﬁcclan f uret her nor e
form a piperazi daebdbleﬁug)ngradlbai (Zmadrtdl)aaridl the art-butbxyvaiopgl mdicale(Bocng if Rl is
an am noal kyl ene, grou ch
radical) an also the acetyl group,and in the case of the asparagyl and glutamyl
radical claimed for Ry, the second nonbonded carboxyl group is present as a
free carboxyl group or in the form of an ester with (C,-Cs) —alkanols, e.g. as
the methyl, ethyl, or as the tert-butyl ester.
R, can further be the al1y1aminoca17bony1-2-methylprop-1-yl group;
R and Ry, together with the nitrogen atom to which they are bonded, can furthermore
form a piperazine ring of the formula III or a homopiperazine ring if R, is an

aminoalkylene group in which

—N  N-—
N‘R.,

Formula IIT

R7 is an alkyl radical, or a phenyl ring which can be mono- or polysubstituted by (Ci-
Ce) alkyl, (C;-Cg)-alkoxy, halogen, the nitro group, the amino function, by
(C,-Ce)-alkylamino, the benzhydryl group and the bis-p-fluorobenzylhydryl

group,
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-NNRy Formula Ill R7 is an alkyl radical, or a phenyl ring which can be
nmono- or polysubstituted by (C - C6) alkyl, (Cl-C6)-alkoxy, halogen, the
nitro group, the amno function, by (Cl-C6)-alkylam no, the benzhydryl
group and the bis-p-fluorobenzyl hydryl group, 15 R2 can be hydrogen or the

(C, -Co)-alkyl wher ro b bstit d
by hal oge#ééﬁﬂgﬁﬁé%g B Corarab o Suiind BuTEEShp S bl FolBE t ut ed
by hal ogen, g@hb@ww by ﬁ%g&wﬂ%}@ﬁ&ﬂwﬁlch f&ﬁt@%ﬁlcan Bé f16Rs- ocar boxyl
groups est erl f| e -al kanol's, trifluoronet groups, hydroxyl

groups, met hox;pogisubmﬁute@bhbalyg%6@p§6) aikylb@nz@ﬂ@xyloalgygnwoxme

(C, -C6)-al kyl n f d by the 2-
qui nol yl gr oup%é%lﬂjpt??gg g%uP%ﬁS&erhtc V%gﬁ h@@?@% rlljoﬁsé W h i ﬁlt gachyc:[as:
can both be n%n@;psomyd@@twﬁtm@&lmahsﬁr PupaleORN grdups, cff/b)znz?}lldﬂ)w groups or

(C -C4)- alkoxy groups; R2 is furthernore the aroyl radical, where the aryl
noi ety on whi ct®YRs- radical is based is the phenyl ring V\/m ch can be nono-

or polysu t, Eutce lli% 1 falog & Ikyl, carboxyl
gr oups, blghné T3 gl% Igt erlt?gngzv%%ﬁﬂkg%%% l‘Fgauno(?lﬁglEht%ril(fIuorornst hyl
gr oups, r%dr ogwgzgﬂyd@%up aeltthofy 3- gmdam-pyridﬁtshuwregwbmbm eawh cheneapl oxy
gr oups; an can be identical o ffere d .ar ro hydroxyl ,
(C,-08)-al kyl, jodgb e@!ﬂeercﬂrrd)ézp ybstltwe‘ibtﬁﬂlog%n Eéﬁggbrélﬁ(‘ ‘}c/%)"f%gl Feky
hal ogen, benzyl yr%l;?’&, nd R4 can furthernore be the ni tro group, the am no
group, the (C, - C4 “or dial kyl substituted ami no @ﬁ and the

S é

( C, - C3) - al Reax Yrdtrebonsel theranogl raﬂwabtwhon: tbe atyheofely ogyhichathi r. & bonyl am no-
(G -C3) -alkyl fungction

al kyl , al kanol ,%3 ‘6}*31)3 I?ah‘?ayg‘l‘ B 37 By %&8&3 B aERE e R IR "
R3, R4, RS, R6;( i %CQ@G)J@}Ichdéll{yQ daeboxpIigoapNskbaty] diBERiesErified
"strai ght chai n and gr anched" roups, V\fuer e "straight-chain
with (C-Cg) -alkanols, trlﬂuoromet yl groups, hydroxyl groups, methoxy
groups, ethoxy groups, or benzyloxy groups;

R; and R4 can be identical or different and are hydrogen, hydroxyl, (Ci-Cs)-alkyl, (Cs-
C)-cycloalkyl, (C;-Cs) -alkanoyl, (C,-Cs) -alkoxy, halogen, benzyloxy.

R; and Ry can furthermore be the nitro group, the amino group, the (C;-C4)-mono- or
dialkyl substituted amino group, and the (C-Cs)-alkoxycarbonylamino
function or the (C;-C3) -alkoxycarbonylamino- (C,-Cs) -alkyl function; and

Z represents O or S;

and where the designation alkyl, alkanol, alkoxy and alkylamino groups for the
fadicals R, Ry, Rz, R3, Ry, Rs, Ré, and R7 is normally to be understood as
meaning “straight-chain” and “bfanched” alkyl groups, where “straight-chain
alkyl groups” can be, for example, radicals such as methyl, ethyl, n-propyl, n-
butyl, n-pentyl, and n-hexyl and “branched alkyl groups™ designate, for
example, radicals such as isopropyl, or tert-butyl

“cycloalkyl” is to be understood as meaning radicals such as, for example,
cyclopropyl, cyclobutyl, cyclbpentyl, cyclohexyl, or cycloheptyl,

additionally the designation “halogen” represents fluorine, chlorine, bromine, or
iodine, and the designation “alkoxy group” represents radicals such as, for
example, methoxy, ethoxy, propoxy, butoxy, isopropoxy, isobutoxy or

pentoxy.
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al kyl groups" can be, for exanple, radicals such as nethyl, ethyl,
n-propyl, n- butyl, n-pentyl, and n-hexyl and "branched al kyl groups"
designate, for exanple, radicals such as isopropyl, or tert-butyl
"cycloalkyl"™ is to be understood as neani ng radicals such as, for exanple,

cycl opropyl., cyclohutyl, cyclopentyl,.cyclqh | ,..or cycloheptyl,

addi ti onallPy t h%“t?ghc?é‘ﬁ&tt(iOBH’“SR’&I%‘é%*d%'é@gbEﬁ'é‘t’%hl?lio%&yb' PS@F#/'OH ne,

bromi ne, grl]gm@tmﬁlid@&dam@d SRS ANAl tRGeoBh KAXYio A FOMRioh AP eRSBRIA Fadical s
such as, for ~ exanple, nethoxy, ethoxy, propoxy, butoxy, isopropoxy,

i sobut oxy apd/or ddwnoxgr. auk@iatiss. A medi cament conprising N-(pyridin-4-yl)-[ 1
-(4-chl orobenzyl)-indol -3- yl]glyoxylam de or an acid addition salt thereof
in addition to custonmary excipients and/or diluents or auxiliaries. 16.
Process f d6. t hé’rpeess forttheoprodictmnmd dincatientent, chanactetizgd indbhtiarcompatnd
conmpound %f the fornula I iivgéocessed ith cusgﬁnang.gpar ceuti cal
exci pi ent LTabfiospuladils progesse Mg CHEPMATRRarmaqentcyl SXYPIRRS ARdOfaceut | ca
prepar at i Qe oPb@ESAMxilidHeS tdgivk PRABRGEI EPreYarkSSRRI Brdudhfinkb 2 Z % R4
N-RR Z NR31 R2 or their acid addition salts, where the radicals R
Rl, R2, R3hermgewsicallyzuseable foire f ol | owi ng meani ng: R = hydrogen, (Cl-C6)

-al kyl, where the al kyl group can be nono- or polysubstituted by the
phenyl ring. This phenyl ring, for ifs p®&t, can be nono- or

pol ysubstituted by hanagn, (C1- Co) - \ (C3- C+cycl oal kyl , by car boxyl
groups, carboxyl groups ' d&sterified ~83) - al kanol's, trifluoromethyl
groups, hydroxyl groups, et hoxy groupsl benzyl oxy groups

or their acid addition salts,

where the radicals R, Ry, Rz, R3, R4 and Z have the following meaning:

R = hydrogen, (C;-Cs) -alkyl, where the alkyl group can be mono- or polysubstituted
by the phenyl ring. This phenyl ring, for its part, can be mono- or
polysubstituted by halogen, (Cl-C6)-alkyl, (C3-Cy)-cycloalkyl, by carboxyl
groups, carboxyl groups esterified with (C;-Ce)-alkanols, trifluoromethyl
groups, hydroxyl groups, methoxy groups, ethoxy groups, benzyloxy groups
and by a benzyl group which is mono- or polysubstituted in the phenyl moiety
by (C;-Ce)-alkyl groups, halogen atoms or trifluoromethyl groups;

R, can be a phenyl ring which is mono- or polysubstituted by (C,-Cs)-alkyl, (C,-Ce)-
alkoxy, hydroxyl, benzyloxy, nitro, amino, (C,-Cs)-alkylamino, (C,-Ce)-
alkoxycarbonylamino and by a cérboxyl group or a carboxyl group esterified
by (C,-Ce)-alkanols;

or R, is a pyridin structure of formula II:
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and by a benzyl group which is nmono- or polysubstituted in the phenyl

noi ety by (Cl1-C6)-al kyl groups, hal ogen atons or trifluoronethyl groups;
R1 can be a phenyl ring which is nono- or polysubstituted by (Cl-C6)-al kyl,
(C1-C6)- al koxy, hydroxyl, benzyloxy, nitro, am no, (Cl-C6)-alkylan no,

(C, -0Co)- alkoxycarbonylanlno and by a carboxyl group or a carboxyl group
esterified by (Cl-C6)-alkanols; & Rl,is a pyridin structure of fornula
I1: 17 43 N2 Fornula Il wherein\t pyridin structure is alternatively
bonded to the ring carbon atons 2, M-and can be substituted by the
substituents R5 and R6. The radi cal _ can be identical or
different and have the neaning (C, - N k&l and al so the neaning (C3-C7)
-cycl oal kyl, (C1-C6)-al koxy, nitro, /am no, hydroxyl hal ogen,
trifluoronethyl, and are furthernn?e t he ethoxycarbonylanino radi cal and
the groupa carboxyal kyl oxy group in which the al kyl group has 1-4 carbon
atons; R can furthernore be a 2PogmulapWl m di nyl - heterocycl e or a

pyridyl nmethyl radical in which ‘CH2 can be in the 2-, 3- or 4-position
wher e the 2zdpyihitie shiri stf'dc'ﬁge ‘?saeﬂtenpﬁlvgl‘?%hd&f toRR¢ Mﬁ%‘ @&bbﬁ wlofd 1% ahie met hyl
group, R can furtHernore - and 4-quinol yI _structure substltut ed

by (C1-06)-al kyl gnd daa|bogebsntut¢¢bymihersgbgnm Ry 4nsl Ravi The rgdisalp Rarflﬂ

(C1-C6)-al kyl anin ,
where the ring c&&?’ﬁ(‘fﬂe t‘8$°?ﬁlg?eﬂﬁt aayi?reet%‘ Fleérrlll&géui‘ n félpgé%{'}ﬁd ra i cglrgugan
be substituted rbé/an(rfélﬁtf;ﬁ)ﬁ adﬁélﬂalk L,((Ci-Cehitkakk @ityo, amlm (hydﬁmyn(hal@géh
(C1-Co) - al koxycar bonyl am no; T>or the case where is hy roge or t he

benzyl glr oup, dafluprgnetisil rﬁﬂﬁé‘ffb@r'thﬁ’én%té ithe eth‘&ﬁ’icérépnﬂﬁmﬁlorfé IG# aﬁ“
unnatural amn
t he gg 8\9 Car§ox%alk§'@§ygrcgjgy 83&11’1%}{1@@ g&gﬁgtﬁépﬁ?{é | 4 cta%naa'tﬁjns"myl the

a-l eucyl, euc anyl, the a-
hi stidyl, lhema"urtlﬁ)errﬁnloyd be 4 Deorat-ayy grrndahyl hcheroeydlysyd pyrtdyémethpkmdicalgpl , and
the a- gl utanmyl }rn%glc(lz-lzlcan be in the 2-, 3- or 4-position where the 2-pyrimidinyl ring can

be mono- or polysubstituted by the methyl group,

R, can furthermore be a 2-, 3- and 4-quinolyl structure substituted by (C,-Cq)-alkyl,
halogen, the nitro group, the amiﬁo group and (C,-C¢)-alkylamino radical;

or R, is a 2-, 3- or 4-quinolyl methyl group, where the ring carbons of the
pyridylmethyl and quinolylmethyl radicals can be substituted by (C-Ce)-alkyl,
(C,-Cg)-alkoxy, nitro, amino and (C,-Ce)-alkoxycarbonylamino;

R, for the case where R is hydrogen or the benzyl group, can furthermore be the acid
radical of a natural or unnatural amino acid, e.g. the a-glycyl, the a-sarcosyl,
the a-alanyl, the a-leucyl, the a-isoleucyl, the a-seryl, the a-phenylalanyl, the
a- histidyl, the a- prolyl, the a-arginyl, the a-lysyl, the a-asparagyl, and the a-
glutamyl radical,

where the amino group of the respective amino acids can be present in unprotected or
protected form and possible protective groups for the amino function are the
carbobenzoxy radical (Z radical) and the tert-butoxycarbonyl radical (Boc
radical) and also the acetyl group,and in the case of the asparagyl and glutamyl
radical claimed for R, the second nonbonded carboxyl group is present as a
free carboxyl group or in the form of an ester with (C,-C¢) —alkanols, e.g. as

the methyl, ethyl, or as the tert-butyl ester.
R, can further be the allylaminocarbonyl-2-methylprop-1-yl group;
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where the am no group of the respective am no acids can be present in
unprotected or protected form and possible protective groups for the am no
function are the carbobenzoxy radical (Z radical) and the ,

tert - but oxycarbonyl radical (Boc radi cal) and al so the acetyl group,and in

the case qf t aspara nd. gl uta clal fo the second
nonbonded%sﬂ'fdglx)t/‘?gilgg‘reb%tlhitgl ¢ g‘é‘h?tgéstoé("h“‘f gygrgrbga ?ff eHP n the
formof an est ggmh plpekdzimering ofeﬂlfkﬁ)'?ﬂhﬁa HIeOI'gl hoﬁ%mﬂe@@zn’i@ﬁﬁ@’if&%m I, or as
the tert-butyl ester. Rl can further

al | yl ami nocar b@mphoadkytertergroun impvhicly| gr oup, 18 R and R1, together with the
nitrogen atomto which they are bonded, can furthernore form a piperazine

ring of the formula Il or ahonopip‘é-r-'a_ﬁtnerlnglf R1 is an am noal kyl ene
group in which -N NRT Fornul a ++NR7 i N-afal kyl radical, or a phenyl
ring which can be nono- or pol ysubstb ed by (C1- C6) al kyI,

(C1-Co) - al koxy, hal ogen, the nitro group, the am no function, by
(C1-C6) - al kyl am no, the benzhydr ¢lowmadam ansixt he bi s-p-fl uorobenzyl hydryl
group, R2 can be hydrogen or the (CI-CB)-al kyl group, where the al kyl group

can be rerO,1sQﬂsalkppdauﬁulbsiabmr@mnhgmadmmemopbe ysmlm&df@r(olis part

can be nono- ﬁsu bstituted by hal ogen, (Cl- al k

(C3- C7) - cycl oal(kwlky & bbwydlkoxys balggen, é}é?rIUHS?)EFOWj’F %ﬁ@l%ééﬁlwéﬂ With
(C1-Co) -al kan PRy ) oXxy
groups, ethoxy gr‘oﬁi)él?(gl%ﬁﬁ%oggi%%)%}y&g?%g%.J%é%i%} il g@ﬁ% g%yy}f%g)?oup
counting as R2 geaup,furthernmore be substituted by the 2- quinolyl group and
the 2-, 3- d 4- dyl st t h h b -
pol ysubst iRafeake yﬁ“gp%@@q%e?%%p‘s”e aa'rﬁgn etuine ol gt &) B BORESY o oupe:
R2 is further shgﬁlt E@K%hﬁl@ bead ﬂr\’?hﬁ:ll?ﬁ)rq{s)ﬂart@h%@hdﬁe yhi ch the
radical is ba e pheny r|n can be ‘'nono- or pol ysubstituted

by hal ogen, ( @bl)@ﬁbstamtkdr by hglogerGT§ r-Ey)ezilbyall, i-Cr)eacloabkyl, cgrboxyls, car boxyl
groups esterif Igecc)iups carboxyl groups esterified with (C,-Cs) -alkanols, trifluoromethyl

groups, hydroxyl groups, methoxy groups, ethoxy groups, or benzyloxy

groups.

The (C,-Cg)-alkyl group counting as R, can furthermore be substituted by the 2-
quinolyl group and the 2-, 3- and 4-pyridyl structure which in each case can
both be mono- or polysubstituted by halogen, (C;-Cy4)-alkyl groups or (C,-Cy)-
alkoxy groups;

R; is furthermore the aroyl radical, where the aryl moiety on which the radical is
based is the phenyl ring which can be mono- or polysubstituted by halogen,
(C-Ce)-alkyl, (C3-C7)-cycloalkyl:, carboxyl groups, carboxyl groups esterified
with (C,-Cs) -alkanols, triﬂuororﬁethyl groups, hydroxyl groups, methoxy
groups, ethoxy groups, or benzyloxy groups;

R; and Ry can be identical or different and are hydrogen, hydroxyl, (C,-Ce)-alkyl, (Cs-
Cy)-cycloalkyl, (C;-Cs) -alkanoyl, (C;-Cs) -alkoxy, halogen, benzyloxy.

R; and Ry can furthermore be the nitro group, the amino group, the (C,-C4)-mono- or
dialkyl substituted amino group, and the (C,-C;)-alkoxycarbonylamino
function or the (C,-C;) -alkoxycarbonylamino- (C;-Cs) -alkyl function; and

Z represents O or S;
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with (Cl-C6) -al kanols, trifluoronethyl groups, hydroxyl groups, mnethoxy
groups, ethoxy groups, or benzyl oxy groups; R3 and R4 can be identical or
di fferent and are hydrogen, hydroxyl, (Cl-C6)-alkyl, (C3- C+cycl oal kyl,
(C1-C6) -al kanoyl, (Ci1-C6) -al koxy, hal ogen, benzyl oxy. R3 and R4 can

i al Kyl S BAOTIELR B8 Sarpg A, el AleRy s ey iR pLar BB R an no.
function or th%a&@éls@?»kl,mzl k?&mcwmnuﬁ&m mfonﬁghy@ae ur@leigfaodfagnctl on; and

Z represents 0 or 9 'and where the designation al ]31/ al kanol , al koxy
and al kyl ani no Ig¢aznums sfr@nght-h@m + andi “bednehed” aty] gRaups RehereAstrakght-chain and R7

0L 0 e SR LAON, 5 RO BBl B Ao e

radi cal s such astyTedpyhtyl, @hdﬂﬁlhexﬂ-amﬂO‘Bisahchdal-almtgydupsﬂdéb@gﬁaw forand n hexyl
and "branched al kyl groups designate, for exanple, radicals such as

i sopropyl, or. teXamplyuFadicatssygh anisRpIopyl ar €8-Welunder st ood as meani ng

radical s S*d%loﬁﬁy”fl?{] o 8Bl Coq £ HRLAREIRMEals SRR Khami o) OPETLY!

cycl ohexyl ,””or "cyclo I ona gnat1on "hal ogen"

represents fl uczryblmproptyhlcgclbbﬁyl bycopeneyl, qrclomdylnen c}&hﬂhepﬂye desi gnati on
"al koxy group! presents racjg cal s such as, net hoxy, et hoxy,
pr opoxy, tﬁﬁifiBWa?Y dssieygpatipn ‘haloger repregints %‘é‘?ﬂrﬁxéﬁo F‘F’&‘BE’S@ for the

production of 6105"?18'&1@ 3@51@1'3@6@‘351@6)1}1@%;5 “refnf&?énti\lfa(ﬂ)ifs stEas, for

4-yl)-[1-(4-chlorobenzyl)-indol-3-yl[gly6xyl am de or an acid addi tion salt
t hereof is prmxemspkadmnthdxycelhdzwmrqpophdmtmweubpnoabmemeptoamtos and/ or
diluents or other auxiliaries to give pharmaceutical preparations or
brought into a REAERY- 20

17.  Process for the production of a medicament, characterized in that N-(pyridin-

4-yl)-[1-(4-chlorobenzyl)-indol-3-yl]glyoxylamide or an acid addition salt thereof is

processed with customary pharmaceutical excipients and/or diluents or other

auxiliaries to give pharmaceutical preparations or brought into a ther
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