WD 98/ 09946 PCT/ EP97/04474 N-substituted indol e-3-glyoxylam di a havi ng
anti- asthmatic, :.antiallergic and i munoi uppressant/i muno- nodul ating
action LTI ML VLD VLD VL VIEL 1L 111 5 Description *167167*

| ndol e- 3- gl yoxyl am des have various uses as pharmaco- dynam cally active
conpounds and w® 9gpoPeE6 s conponents is the phar nacpgryapd? foadast ry. 10
The Patent Appld_ 50 escribes .co nds I ch hav _an anti
inf 1 am’ratoryuang{:an |%{'/_‘r£t|(2:ﬁ% g ? i%?ﬁlwﬁhjandhﬁﬁg e5|%n tivity.
15 The Britishoessbeatien angisl em#mnmsmsnt/mm

i ndol yl - 3- gl yospautaeing sstdonf s anm des as corrpounds hravi-ng anal gesi c,

anti convul sant and A-adrenergic activity. 20 Donsch (Ber.
94, 2353 '(1961)) describe 3- indolylglyoxylam des whi c
characteri z8d Delsgrimtidmgically. E. Walton et i 11, 1252

(1968) report 25 on indolyl-3-glyoxylic acid derlva

I nhibitory acti_vity on ce h hat e dehy enase and ]Jactate

dehydr ogenase. IE&BKSE%E%%&W %ﬁgchl"Eat"aJSr #8685 a8 oPRRIMARPescr i bes
1H i ndol e- 3- gl Yiynpindoaliky wiativere pompoweis aansPlLAdsi nhspntissisand are
used in the {7 eakgbabn0d 12 prabffdeuditalaghbgilidy s, and in the

treat nent (if al erglc rhinitis and rheumatoid arthrit
The Patent'Application NL 6502481 describes 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 compounds
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 aét.ivity on glycerophosphate dehydrogenase
and lactate dehydrogenase.

Euoropean Patent Specification EP 0 675 110 Al

30 describes lﬁFindole-3—glyoxylamides which are profiled
as sPLA2 inhibitors and are used in ' the treatment of
septié 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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35 The aimof the present invention is to make available novel conpounds
fromthe indolyl-3-glyoxylic acid series, which. have antiasthmatic' and
i mmunonodul ati ng action. ~~~~~~~ 1112 Vil Vil el 11111 ~~1l 1t
*00000I* - 2 The chem cal processes for the preparation of these
conpounds and pharnaceutical processes_fpr. the con- version of the novel
conpounds into nedi canents and their preparation forns are_furthernore
descri bed. 5 Thge L‘fl?jeE'&Fa?‘ratptré’FeSFe?hé%anfé?ﬂ|Bﬁe%‘fﬂfrj|°§bs° EobSSRds  of
t he general focompeurds ZaBd RéhddmaBeut¥call BFoB@ssé®r folra the 1@onkere the

radicals R RlveBgiodGor R inbyb Bound ! LKL N hedBhER: o Ramahy I 00EN.

(d-C6) -alkyl ere roup can e :nono- po ysubstituted
by the phenyl f: heyr prﬁﬂ?‘ﬁl‘r@ﬂy@%@ref Eprihernore deggribednpno- or
pol ysubstit®it ed by hal ogen, (Cl-C6)-al kyl, (C3-C7)- cycloal kyl, by carboxyl

groups, carboxy}e O PSee Galctll bEde H6 t e 6B c@ﬁb@f‘é’éé cclnfﬂo%ﬁgro”m hyl

of the general formula I,

z 8
R, "*&.
] 4
|
B R,
Formula I

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

R = hydrogen, (Ci1-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- or
polysubstituted by halogen, (C;-Cg)-alkyl, (C3-Cq)-
cycloalkyl, by carboxyl groups, carboxyl groups
esterified with (C;-Cs)-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 (C1-Cs)-alkyl groups halogen atoms or
trifluoromethyl groups.
25 .

R; can be a phenyl ring which is mono- or poly-
substituted by (C1-Cg) ~alkyl, (C,-Cs) —alkoxy,
hydroxyl, benzyloxy, nitro, amino, (C1-Cg) -
alkylamino, (Cl-cs)—alkoxy-éarbor;ylamino and by a

30 carboxyl group or a carboxyl group esterified by
 {C1-Cg) -alkanols, or is a pyridin structure of the
formula II



20 groups, hydroxyl groups, nethoxy groups, ethoxy groups, benzyl oxy
groups and by a benzyl group which is nono- or polysubstituted in the
phenyl noiety by (Cl-C6)-al kyl groups hal ogen atons or trifluoronethyl
groups. 25 R1 can be a phenyl ring which is nono- or poly- substituted by
(C1-C6)-al kyl, (C1-Cp)-al koxy, hydroxyk, _benzyloxy, nitro, amno, (Cl-C6)-
al kyl am no, (Cl-C6)-al koxy-carbonyl agi no and by a 30 carboxyl group or a
carboxyl group esterified by (Cl-C6)% a4kanols, or is a pyridin structure

of the formulall - 3 R4 N2 R Fo 11 where the pyridin structure
is alternatively 5 bonded to the ring atonms 2, 3 and 4 and can be
substituted by the substitutents R5 an .2 The radicals R5 and R6 can be

identical or different and have the aning (Cl-C6) -alkyl, and also the
meani ng (C3-C7) -cycloal kyl, (Cl1-C6) ™10 al koxy, nitro, am no, hydroxyl,
hal ogen and trifluoronmethyl and argofphiisi&zore the ethoxy- carbonyl am no
radi cal and the group carboxy- al kyl oxy 1n which the al kyl group can have
1-4 C atonms. 15 Rl can furthernore be a 2- or 4-pyrimdinyl-

where the pyridin structure is altermatively
S bonded to the ring carbon atoms 2, 3 and 4 and
can be substituted by the substitutents Rs and Rg. -
The radicals Rs and R¢ can be identical or
different and have the meaning (C;-C¢)-alkyl, and
also the meaning (C3-C;)-cycloalkyl, (C1-C¢) -
10 alkoxy, nitro, amino, hydroxyl, halogen and
trifluoromethyl and are furthermore the ethoxy-
carbonylamino radical and the group carboxy-
‘alkyloxy in which 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
(C;-Cs) -alkyl, halogen, the nitro group, the amino
group and the (C;-C¢)-alkylamino radical, or are
[sic) a 2-, 3- and d4-cquinolylmethyl group, where
the ring carbons of the pyridylmethyl and
25 ‘quinolylmethyl radical can be substituted by (C;-
Cs¢) -alkyl, (C;3-C¢)-alkoxy, nitro, amino and (C;-
Cg¢) ~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 o-
glycyl, the a-sarcosyl, the a-élanyl, the a-
leucyl, the o0-isoleucyl, the ) o-seryl, the a-
phenylalanyl, the oa-histidyl, the o-prolyl, the
a-arginyl, the oo-lysyl, the o0o-asparagyl and the
35 o~glutamyl radical, where the amino groups of the



heterocycl e or a pyridylmethyl radical in which CH2 can be in the 2-, 3-,
4-position where the 2- pyrimdinyl ring can be nono- or pol ysubstituted

by the nethyl group, furthernore are [sic) the 20 2-, 3- and 4-quinolyl
structure substituted by (Cl1-C6)-alkyl, halogen, the nitro group, the

am no group and the (Cl-C6)-al kyl am ne ¢adi cal or are [sic) a 2-, 3- and

4- qui nol yl net hyl gro | N f e yI and 25
qui nol yl met hyl radi ch %%%Bbe su%%t | tu?ae%' %ﬁxg) C%F %’re[ngl: Tlg

(Cl1- C6) - al koxy, nitrunpE@teRs-egnd (Bl- CB‘;QteﬁCI@G}@y cafrmy| arﬁ’?ﬁﬁlhlf'%f for the
case where Ris hydrpseaeéﬁixiéﬂ@ﬂwpaytorgtﬁdpamm fwd&wﬂrwz@ lmet he acid

radi cal of a 30 natur unnatu m he., a t he
a-sarcosyl, the a-al SR aéﬁ'&?ﬁ {%C")le Jriﬁ}f’ % ‘% %Pﬁegceé‘ seryl t he
a- phenyl al anyl , thebatmmardapmylt rad bk odB,ﬂC rpﬁécab)amgdrﬁﬂso tthe a- IysyI

the a-asparagyl and hbetyb gr&hpt afy! tﬁédbaaé o‘ﬁh% tdpatighd @maups of
the - 4 respective g &éym ds gn be pres nprﬁgect ed Kol prot ect ed
form Possible protgc‘f‘ for & ]h no qun &r £55789

car bobenzoxy radi cal nezb%@ﬁd:awrm]t h@rmmt ig mpreseptaramongl firegi cal (BOC
radi cal ) and al so th@arB&:@_}N'g:@ftﬁiner|£‘ntbﬁe0£§§m05ft|3ﬁ adreragilenand

orosent astd free’ cGIROROPSEICHY of-Sn Thethr RECBYEan Loy, ok @ " ' °
the tert-butyl ester. R, can furthermore be the
allylaminocarbonyl-2-methylprop-1-yl group. R and
Ry, together with the nitrogen atom to which they
are bonded, can furthermore form a piperazine

15 ring of the formula III or a homop:.peraz:.ne ring
) if R; is an aminoalkylene group in which
7\

NS

Formula III

20 Ry is an alkyl radical, a phenyl ring which can be
mono- or polysubstituted by (Cl-:és)-alkyl, (C1-C¢) -
alkoxy, halogen, the nitro ;group, the amino
function, by (C;-Cs)-alkylamino, the benzhydryl
group and the bis-p-fluorobenzylhydryl group.-

25
R3; can be hydrogen or the (C;-C¢)-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, "'(Cl-cs)-alkyl, (C3-
30 C,) -cycloalkyl, carboxyl groups,_ carboxyl groups

esterified with (Cl—cs)-alkanols, trifluoromethyl
groups, hydroxyl groups, methoxy groups, ethoxy
groups or benzyloxy groups. The- (C1-C5)-alkyl group ,
counting as R; can furthermore ‘'be 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
polysubstituted by halogen, (C1-C¢) -alkyl groups or



10 Cl1-C6-ai kanols, e.g. as the nethyl, ethyl or as the tert-butyl ester.
Rl can furthernmore be the allyl am nocarbonyl - 2-net hyl prop=I -yl group. R
and R1, together with the nitrogen atomto which they are bonded, can
furthermore forma piperazine 15 ring of the formula Il or a

honopi perazine ring if Rl is an am noal Kyl ene group in which _dNR
ormula Il 20 R7 i radical, a pheny ri whi ch .can be . npno- or
pol ysubstituted by ?&%ngé‘%%ﬂ’ﬂ’yl groups. By 1 I‘"R R o, 25N nitro
group, the amino fuadi¢al, w;zetéil the) - atdyl ampme;:ytmnbwhzbydrt;hls gr oup
and the bis-p-fluorpheraai. hyéiryAséH%O u?e‘S nliaﬁghxﬁﬁ%eréaar tehe

(C1-C6) - al kyl group, where e non pol ysubsti tuted
by ~ hal ogen_and phefigRo vvh?’f:hp? sqblsi,iﬁg aﬁ% %lr'cﬁbT tituted
by" hal ogen5 ' (Cl- (B8)-Coat&ydloal®y130 Cei:)be:qglcl og’rrb}lbs cardmm)dx;g.r oups; ,

car boxyl groups es%%ﬁgé ed WdRLGEER) - aIk ol s, t(% groups,
hydr oxyl groups, ﬁ oups or enfyl oxy r3}oups The

ty gro
(C1- C6) - al kyl group® r%}é?tHﬂ tggiR?ré’éfﬁsf urYGE ML o FFORPEL S tTYRRVY by 35

t he 2-quinolyl gr ougramlstha:haxy groupul ot penezdydxy Yraupisur e, which in each
case can both be nono- or polysubstituted by hal'ogen (C1-CA4)-al kyl groups

O 5 (O G8) 8L KOl Sroups. A 1 urtheryore, the Aoyl rad) odly, vhere

: hydrogen, hydroxyl, (Cl-cs)-alkyl, (C3-C9) -cyclo-
alkyl, (C;-Cs)-alkanoyl, (C;-Cs)-alkoxy, halogen and

benzyloxy. R; and Ry can furthermore be the nitro

group, the amino group, the (C;-C;)-mono- or

15 dialkyl-substituted amino group, and the (C;-C3)-
alkoxycarbonylamino function or (C;-C;3)-alkcoxy-

" carbonylamino- (C;-C3)-alkyl function.

Z is Oor S
20 ' |
The designation alkyl, alkanol, alkoxy or alkylamino
group for the radicals R, Ry, Rz, R3y, Ry, Rs, Rg¢ 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 understood as meaning radicals such as, for
30 example, cyclopropyl, cyclobut&i} cyclopentyl,
cyclo_hexyl or cycloheptyl. .
The  designation *halogen® represents fluorine,
chlorine, bromine or iodine. The glg;é.ignation *alkoxy
group® represents radicals such _-i:ajs,, for example,
35 methoxy, ethoxy, propoxy, butoxy, isflq_p;:opoxy, isobutoxy
or pentoxy. v

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



radical is based is the phenyl. ring which can be nono- or pol ysubstituted
by hal ogen (Cl1-C6)-alkyl, 5 (C3-C7) -cycloal kyl, carboxyl groups, carboxyl
groups esterified by (Cl-C6)-al kanols, trifluononethyl groups, hydroxyl
groups, nethoxy groups, ethoxy groups or benzyl gxy groups. 10 R3 and R4
can be identical or different and are hgdj;ogen hydroxyl, (Cl-C6) -alkyl,
(C3-C7) -cyclo- .alkyl, f(-i 1 C6) - al kano (C1- C6)... - al kox hal ogen and
benzyl oxy. R3 FiReRAlcafifs (fghdse é’rt HﬁmﬁPHo'hS{ﬁﬁ%Fb origeagino group,
the (Cl-C4) - noremlfariéSadid) kphosphostict atbd, asains g:ffOldJli’gﬁn&Bdaéh@s,(Cl Q3) -
.al koxycar bonyl 0 alUn 08y Rfp Cl- I 0 m

(C1- &) - al kyl ?l?dglt |a%n %Bkl sOor G%%éedég%%alt%%a%hﬁ B‘? ARo al koxy
or al kyl am no p fn&letiﬁe P&&pcal fumarfg  poid R3, 91 F@Pn% #Bidnd R7 is
normal |y tosbe gludarshbod aact@ani ngitsic ai gaemhal Nembérmik " bra@f@ed al kyl

0TS " horr RAbRARAILeSIAL bl o LB AU SRR ohf (GRS,

radi cal s such as propy pen
and "branched zﬁ%ﬂ' groups” deS| gnate for exarrpl e, radicals such as

i sopropyl or tert- butyI "Cycloalkyl' is to' be understood as meaning
radical s such gag, gﬁ% e, L0 Y. I | opent yl ,
cycl ohexyl or cycﬁhohe t Fﬁé “ eS|El : ?‘g%ia' hlgla(%ldce)%%tegé rségg?]t %1 uori ne,

chl ori ne, BloomhﬁélégiFB ?Meacqiﬁ@ dé@PgﬁﬁWstal%%@e §P§Bﬁlarkp¢%ents
radi cal s such a& fadhifket@tel in free form or . ‘as salts with a

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 oﬁe' compound of the
formula I or its salt with physiolb.'gically tolerable
inorganic or. organic acids and,  if appropriate,
20 pharmaceutically utilizable excipieﬁts and/or diluents
or auxiliaries.

Suitable administration forms are, for example,

. tablets, coated tablets, capsuléé, solutions or

25 ampoules, suppositories, patches, péWder preparations

which can be inhaled, suspensions, creams and
ointments. '"

The compounds according to the 1nvent10n have a good
30 antiasthmatic, antiallergic .3 and immuno-
suppressant/immunomodulating action;:  for example in
transplantations and diseases suéh as psoriasis,
rheumatoid disorders and chronic polyarthrltls, in the
following pharmacological models:




35 net hoxy, ethoxy, propoxy, butoxy, isopropoxy, isobutoxy or pentoxy. The
conpounds according to the invention can also be present as acid addition
salts, for exanple as salts of - 6 mneral acids, such as, for
exanple,.".:"-,hydrochloric acid, sulfuric acid, phosphoric acid, salts of
organi c acids, such as, for exanple -agetic acid, lactic acid, nmalonic

acid, maleic fymari onlc aci.d uc on c acid, citric
aci denboni ¢ agﬁﬁ'b"tjfgm F‘Etgc?ulb‘ Bq" |ﬂmgég#f 2P succini ¢
acid. Both thétchﬁp!@l!na-stgr qmmmlm tihnennisuttmws e 10

bi ol ogically active. The corrpounds of".-the formula 1 can be adm' ni stered
in free formar.as sajts with §)hy5|ol aogi cal Ly tol erable aci

_ Adni ni strati JPISNITHE PIEY (S% oralddP, Prar Bikin, Hartlew: §B9§)nousl Y,
transder mald y weréyactnivellyt |Ms1t5zé'd1esumm’anemsflyr wiehnmavalbanbhes .t o

phar maceuti cal 1(pr|g{)t apat bggﬁ?] rHa; Ny ng atof eﬁlqs(bngﬂe af®"BoYLPf o t he

formula | or vmth&i%sm oglca
acids and,. i fW offtFek e, pRek nﬁééﬁ{-‘l P&PF?i%ﬁl wishblovadbumbrent s
and/ or dil uentshe anmmsl wareeexpbeefialloe anlnmiinhatasiown chatlengee, for

AL e, o DR CORREEANGES s CORsER SAWNLRANS A 47 ATpgul es.
supposi torjes, patches, f arati ons I ch can be jnhal ed,
suspensi ond  c§eeaRdsan R oFﬂ’f‘ﬁ%nt’@ er, the animals were killed by

means of an overdose of urethane, exsanguinated and a
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 selective 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 céz;respond to the
untreated challenge group, B eosinophi_ls to the treated
group and C' eosinophils to the unchallenged control
group. o

35

The animals were treated with a histamine H; antagonist
(azelastine; 0.01 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

l-norganic_or. organic'

i



The conpounds according to the invention have a good 30 antiasthmatic,
antiallergic and i muno- suppressant/i munonodul ating action, for exanple
in ‘transplantations and di seases such: as psoriasis, rheunmatoid disorders
and chronic polyarthritis, in the follow ng pharmacol ogi cal nodels: - 7

| ahi bition of the sI ate phase” eosinophiglLa in the DAL 24 hours after

al | ergen chal l.enge | nea s .Mal e ea pigs (200 - 250 g, Dunkin
Hartl ey Shoe) 2 F?vel"@lgé'ﬁ??t i Z%F@@B@Gtane | y BRFCRREISE buni n

(10 g of oval bmhilbvamnrrgfoéosﬂr(c@ma)iaamd the sBawl vwas wedlcalhasdron One week
after boosti ng%yg Q¥akbum ¢, anitfiggani mal s were exposed to an inhalation
chal | enge (;I\#gl bum n (0. Sa%o st rengt h solution) for 20 - 30 10 seconds.

24 hours later, the aninmals were killed by neans of an overdose of
uret hane, eéxsdfaplienat edIahibiticr ovhohévedhae [phaage (fddlinophsliarried out

using 2 x 5 m of 0.9 Sk I SR al g_g.]aq | kpe 15 The
I avage fluid was coll ec%%dﬁand cen?ihllg?u%]é at 611?6%@ 8 %éﬂ%%g rﬁq%ut and

the pellets werewsuspended in 1 ni 9 _0ngtr pnn'r h _ohvsiol ogica sal i ne
solution. The eossuBofudichS VeI e;ggunt EW&SQQQI ally ijn a Reubaper .

chanber after] staining by nmeans, o gcton Di ckinsop 20 tgs -; 5877.
This test ki tfeontarns—Phatox St } ? B3 eeetr-e—si-a—f }n“?&“j‘ ils. The

eosi nophi | s ijFyclinpoBiN Anas [oi c]s coynt ed.ghef d@hf or fearh dni nad. oand
expressed asJeosi nophils (m|liong/arfimal), Fqs eath ,grqup {he mepn val ue
and. standar &

devi ati on were 25 oslgterm ne e ir618'i8bit on of

‘ The pefcent a
eosi.nophilia - ' p-o. 10
According to Ex. 1 5 i.p. + ¢h . 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 PPlase activity of the cyclophilins was measured
enzymatically according to Fischer et al. (1984). After
isomerization of the substrate by thg peptidyl prolyl
15 isomerase, this is accessible to chymotrypsin, which
cleaves the chromophore p-nitroafxiline. For the
determination of inhibition of the PPIase activity by
substance, recombinant human Cyp B was used. The
interaction of Cyp B with a potential inhibitor was
20 carried out as follows:
A certain concentration of purified Cyp B was incubated
with 1 pM substance for 15 min. The PPIase reaction was
started by addition of the substraté:_' solution to .the
reaction mixture which contains*’ HEPES buffer,
25 chymotrypsin and either test or contrel samples. Under
these conditions, €first-order klnetlcs were obtained
with a constant Kgpgervea = Ko + K.n,,,,where Ky is the
spontaneous isomerization and KXKan: Ei’*is the rate of
isomerization of the PPIase activiﬂy_. The extinction
30 wvalues which correspond to the amount of the
chromophore cleaved were measured using a Beckman DU 70



for the group treated with test substance was cal cul ated according to the
followng formula: (A- B) - (BC / (A- C x 100 = %:inhibition 30 in
this fornmula A eosinophils correspond to the untreated challenge group, B
eosi nophils to the treated group and C eosinophils to the unchal | enged

control group. 35 The animals were treaded Wwth a histam ne HL ant agoni st

(azel asti ne; 0. | urs l.etgen . challenge tq. avoid
deat h. The admg ?g%%%ﬁ%g}: e? hgg %e%?ggsta%& ?ﬁgggg?f? BYRHENES O was
carried out 4 8%°®eours after allergen challenge.. The percentage

i nhi b:tiog gf b[ensi rwﬂful . 'b:fde;a iae?imhﬁALracwﬂeﬁl G4 alhd Oﬁzﬁeﬂérﬁi@zé?@;] 6f - 10
ani mal s. able:.lnhibition of the "late ase"-eosi hophiliag, after
al | ergen chal | $REEOTH B%ﬂ%?cgﬂsgswassu%%% ke t}Hi .%‘F#f‘ﬁﬁt]'ile& n %
[n?/ ] | nhibitpPahy tyeartadhorith Aol¥entp. The 4heasulth) were) diven in4k 11 47.0

30 p.o. + 4h 1Pe68akh1 ACditdd ©9cidspdrinh ia Pcsh)4hvabl w3edd akl theP- + 4h
10 55.4 30 p.o. .+ 4h 9 56.1 say for.%ﬂ et erm natiqn of

pepti dyl prol yl T$HSTE¥fer LSPROHB ase%bﬁcltF' f"?i%ﬁﬂf i B bitH%n FFFEELPI ase
activity of thectyvitpiwads additsomaldsguchecked by SDS-PAGE.

10 Colorimetric assay (based on the HTT;ﬁolt) for the non-

radioactive quantification of 0011.:';.proli£crution and
survival ability

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 gquantification of the
antiproliferative or toxic effects.

20 The assay 1is 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, purple-red formazan salt

crystals are formed. These salt crystals are insoluble

in aqueous solutions, but can be dissolved by addition

of =solubilizer and by incubationr of the plates.
30 ovérnight.

The dissolved formazan product. is quantified
spectrophotometrically using an ELISA 1reader. An
increase in the number of living cé}ls results in an

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



enzymatically according to Fischer et al. (1984). After isonerization of
the substrate by the peptidyl prolyl 15 isonerase, this is accessible to
chynotrypsin, which cleaves the chronmophore p-nitroaniline. For the
determ nation of inhibition of the PPlase activity by substance,

reconbi nant human Cyp B was used. The- jignteraction of Cyp B with a
potential inhibitor was 20 carried out as follows: A certain concentration
of purified @Ere—B—waS—tretHiaireth——mti-t-Fr—t—=—s PPl ase
reacti on was | st afehsgapae addijt i Srhidttich eofs Ul Smpitileions of mumm :
reaction mxtjure whi ch cont aiin$prddeRices it 4 cofIndbed0] I Y Bighihernd Ei ther
test or contrlol sanples. Undgdr these conditjions, first{order kinet]cs were:
obtained witjh a constant Koljserved™ KO + Hen., ¥#her e | REPHigoxaion
spont aneous ifsonerization and K. is the ratq Qrosiceserizati g® of the
PPl ase activilty. The extinctijon 30 val ues whi ch ) resp@nd to the unt of :
the chronoplfore—ctreavet—werg measured—usT Do~
spect r ophot orjetercore. A¥hnst Ant _reaction ter’rﬂei.—tjr D H’f LXEI] B 1T"|ei° served
resi dual acti viacyraa,tdaenprecencewf. 06ar | OLSg‘SUbﬁ gL WA oAl d with
the cyclophilfins. 5 only {regted th ;bol vert“‘lh& re‘ulti ey e gxlv nin %
r esi dual actwﬁ%@f-as—pm—r s—uset-as—tHe—ref rcmc ebnpound.
The inhibition of the PPlase activity was additionally checked by

SDS- PAGE. 10 GOedr piBéédLesS §8Y (ti}féseﬁr@?af&ﬁo\ﬁrrofe%ﬁefebmbbﬁd‘.@n'
radioactive auantithgat 08 °fng®! lavedlih 4h3" Madlfhea in the
. 5 following reaction schemes 1 and 2 and in general
procedures. All compounds can be prepared as described
or analogously. '
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General procedure for the pregiration of the compounds
of the general formula I accordlng_to .Scheme 1:

15; stage:

which can be.':'.". unsubstituted or
or polysubstituted on C-2
structure,

The indole derivative,
mono- .ét in the phenyl
is dissolved in-a protic, l';?féipolar aprotic or
organic solvent, such éé, for
tetrahydrofuran, dimethyl
dimethylacetamide ,

toluene or met

nonpolar example,

isopropanol, sulfoxide,

dimethylformamide, N-methyl-
ene chloride and

added dropwise to a suspension of a;ﬁase in a molar or

pyrrolidone, dioxane,

excess amount prepared in a 3—necked'_.”:-_f_-f1ask under an N;
atmosphere, such as, for example,
powdered potassium hydroxide,

sodium hydride,
potassium tert-butoxide,



Cycl ouporin A 80 - 100 56 82 94 8 7 11 The processes for the preparation
of the conpounds according to the invention are described in the 5
foll owi ng reaction schenes 1 and 2 and in. general procedures. All
conpounds can be prepared as described or analogously. - 11 The conpounds
of the general fornula | are obtainable,,according to the foll ow ng Schene
1, shown for the synthesis of the conpound Exanple 1:'. 5 Scheme 1 1st
stage NewoMSO dipethilapisgpyridive pad sedigm "amfde 1 in caclewiisablel w t
w- ~ ~\ Ni Fsébveitl phecadeicefonlkhl, Praepakali @ Bétérvaraamgounds 10
of the general | a, g 0..:+.9Che ~-1st. sta :%& I ndol e
derivative, va%g{%@a'n g. aaf;:ﬁ%& g?lg{:%lt g&tgr rLd@'t—'#tc)?ﬁo-éfor‘apg(?a)/ts %tti'tut ed on
C-2 or in the puehyRs.sthorcteamplies dioppervedsi rthen prédded, anddithel ar
aprotic or snompRt@re Origaniréas0éd eifor SHEMe A%ine]’ €¥2NPéLample 30
minutes to 12 hours, and the temperature is kept within
a range from 0°C to 120°C, preferabji'y between 30°C to
[sic] 80°C, particularly between 50?¢ and 65°C. After
completion of the reaction, the reaction 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 dri'_é_d using anhydrous
sodium sulfate. The organic phase is concentrated in
15 wvacuo, the residue which remains is crystallized by
trituration or the oily residue 'is purified by
recrystallization, distillation or by column or £lash
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 sgtage

25 .
The N-substituted indole obtained by the abovementioned
1st stage procedure is dissolved iﬁnder a nitrogen
atmosphere in an aprotic or nonpolar.'- organic solvent,
such as, for example, diethyl ether, :methyl tert-butyl

30 ether, tetrahydrofuran, dioxane, '_f*if;oluene, Xylene,
methylene chloride or chloroform and added to a
solution, prepared under a nitrogen?fﬁi‘atmosphere, of a
simply molar up to 60 percent excesa%-""a.mount of oxalyl
chloride in an aprotic or nonmpolar -solvent, such as,

35 for example, in diethyl ether, meth}(;J;-- tert-butylether,
tetrahydrofuran, dioxane, toluene, ;Sé(lene, 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,



| sopropanol, tetrahydrofuran, dinethyl sulfoxide, dinethylformam de,

di net hyl acetati de, N-nethyl 20 pyrrolidone, dioxane, toluene or nethylene
chl oride and added dropwi se to a suspension of a,--base in a nolar or
exce:ss anmount prepared in a 3-necked..,:. flask under an N2 ‘atnosphere,
such as, for exanple,” sodium hydri de- 1powder ed potassi um hydr oxi de,

potassium tert ggﬁ%ﬁ Ig ¥ |d| De. of mde in a
suitable sol vgpltejf %’degs%rwe%hg?{gy ar a?E ﬁ%% r%a(f %ﬁ% ®f% i de, if
appropri ate wi 8R°amnd i3ALCf farcatmlyimd OfsQ(thaBuW%rumm@ douzrepper, is
then added andahdietBe Mbaiwdrt iis 't @dabefaﬁéum THd WeditueCEMhg 30

mnutes to 12 Qo d het erat hin _a.,an fromOCto
120C, pref er abl §* %ﬁ%";g« g@ (sﬁ%’) 8(5%io $?| cut s béﬂ/\egﬁ‘lgoc and
65C. After 5 compnerer ovhigh tmeamacu dinsscdleredeantmnam«ltm sdlyen® added to

water, the sol ghéRNass fogt ré&&:@de,f &t LatdfioFurait [ 8ishldlY|aiRthgl .
di chl ororret hane_, chl ogoi) r(r% s aﬁ;ts teri-huty] ethey, or t'et r ahygr of ur an
n

and the organi E-8¥fas Rt E i 10 4 &HPQLRRY dFous
sodi um sul f at'esolyentor gasah phese iworoemple; eddimethyVEmmemidee resi due

whi cp rgmgl ns ﬁm&ih@ﬂ.ﬁﬂétﬂaﬁﬁéebbr tc‘iinlﬁ%trr@tl' 051:1%:&'&% O'A%lreﬁs'%'ea'hs
purifie i zgti atio [ as

chr omat ogrg h %‘F&? gkﬁt (?FnaI]'@ ngRdTRAS %Ue%{ P‘?E’g}'y PEEWELT oy anpl e,
a mxture of drEP‘BoandeDﬁGneaaddt?éade@t hy! theheresentdeof atno agid

(vol /vol) or agghyéader wiew£hiohaRihaye apd &‘Eﬁ%%‘ d ddiordaai,0 911

(vol/vol). amine in a d11uent

15 Possible diluents are the solvents used above for the
dissolution of the indolyl-3-glyoxylic acid chloride.
Acid scavengers used are trietnygamine, pyridin,
dimethylaminopyridine, basic ion exchanger, sodium
carbonate, 'potassium carbonate, pawdered potassium

20 hydroxide -and excess primary or'isecondary amine
employed foxlthe reaction. The reactipn takes place at
a temperature from 0°C to 120°C, préferably 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, andsﬁthe residue is recryséallized from an
organic solvent or purified by columnfchromatography on
silica gel of.alumina. The eluent used is, for example,

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

Working Examples -

35 According to this general procedure ﬁﬁ? Stages 1 and 2,
on which the synthesis Scheme 1 is bﬁébd, the following
compounds were synthesized which -are .evident from the
following survey detalling the rqépective chemical
name. In Table 1 which follows, the structures of these



2nd stage 25 The N-substituted indole obtained by the abovenentioned 1st
stage procedure is dissolved .:under a nitrogen atnosphere in an aprotic
or nonpol ar organi c solvent, such as, for exanple, diethyl ether, :methyl
tert-butyl 30 ether, tetrahydrofuran, dioxane, toluene, xylene, nethylene .
chl oride or chloroformand added to a- sglwution, prepared under a nitrogen:
" at nosphere, o i 1P| ar_up .ta 60 percent. excess amunt of oxalyl '
chloride in ané%n%roﬁd?pg%gdgghﬁﬁ elstd’WeRB}nEﬁc‘Fﬁréé?e O T8RaPPe, in

di et hyl et her,genanall formnla litarictther subs i ruwentdr 8f tRarpdd2zoxane,

tol uene, rl ene, nethylene -chloride or chloroform the tenperature being

kept between -5C ﬁnd 20C. The reaction.'solution is then heated at a

t enperature be ¢ dc and 130C, 13 preferably between 20C and 80C,
particul arl between 30C and 50C, for a peri od of 30 mnutes up to 5 hours

and the sol veng_ g il@ﬁp,__gv. uozOedA I)q_ﬁao-:.;Lf]

"indol yl -3-gl 0'0“51‘ 0 0 X gtmrer whi ch remai ns
i s dissol ved i#&IsraFc sol vent such as, for.exanple, tetrahydrofuran;

di oxane, diethyl ether, toluene or alternatively.in a.'. dipolar aprotic
sol vent, such gy d@lgeexanpl e, di nethyl fornmam de, dinethyl acetam de or
di net hyl s fo’X‘I‘d‘é‘,'_gtTol ed to a 10 tenperature between 10C and -15C,

preferablyl etween -5C and 0C, and treated in the. presence of an acid
scavenger Wit hla(4&®lubrobentyl indalemary or secondary amine in a diluent.

A solution of 11.72 g (0.1 mol) of indole in 50 ml of
dimethyl sulfoxide is added to a mixture 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 tof . 60°C, allowed to
20 stand overnight and then poured into 400 ml of water
with stirring. The mixture is extr'é._cted several times
with a total of 150 ml of methy]_._éne chloride, the
organic phase is dried using anhydrous sodium sulfate
and filtered, and the filtrate i concentrated in
25 vacuo. 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) - [1- (4-£luorobenzyl) ifidol-3-yl]
glyoxylamide E

A solution of 4.75 g (21.1 mmol). of 1-(4-fluoro-
35 benzyl)indole in 25 ml of ether is .added dropwise at
0°C and under N; to a solution of “2.25 ml of oxalyl
chloride in 25 ml of ether. The mixtufle is refluxed for
2 hours and the solvent is then evabprated. 50 ml of
tetrahydrofuran were [sic] then add‘_é‘d to the residue,



15 Possible diluents are the solvents used above for the dissolution of
the indolyl-3-glyoxylic acid chloride. Acid scavengers used are
triethyLam ne, pyridin, dinethylam nopyridine, basic ion exchanger, sodium
carbonat e, potassium carbonate, powdered potassi um 20 hydroxi de and excess
primary or secondary am ne enployed forsthe reaction. The reaction takes

place at a te ure 0C to 120C, preferabl-. at 20 _- _80C,
particul arly bggaeéﬁe45€ rBGé capied &0 r%é‘ct"f”@% treateds dropwiseour s and

standing at roeitB5 tenplation fof 24.66urg, t(4e.Bydmeol)oricde d- the acid
scavenger is fbh&ﬁ&??ri&fﬁbfid1éb@tﬁl'éfcﬁmﬁeﬂhﬁ@E&chBe !Qcyéflﬁﬁaé the
residue is recr% %s zed f aﬁaq‘{oﬁhganlc sol vent ora‘gurl I ed Biltcol umm
chr omat ogr aphy *&f II"‘?‘trzfg%P ot P 81ARG| Jenfoor cherReratireyanpl e,
30 a m xturé& ofovernhgbt onetTane ar-afinopyihiahiole (tharochibbﬂ/dé) ior ker
s o s RadkBReho bl i8Rl 18R0C Y Sl T30S b Aghrieq 0"

whi ch the syntheS|s chene conpou wer e

synt hesi zed” whi%efrhaTEF: othe)chitl tragm ﬁﬁe°°$‘iﬁ4%tﬁ6 éBr vegueeand 1%h%y t he’

respective cherfesdbuendseredsystalll£zdd whicah ethi/ll onsetdde. structures of
these 14 conpounds and their nelting points can be seen fromthe general
formula | and the _substitueats*Rl-R4 and Z: ZcaMle 1 5 N-(Pyridin-4-yl)

[ 1- (4- f | uoR8be¥Aeldi ndef? I y(90% gEfyERSPTN de

Melting point: 225-226°C

Elemental analysis:

15
Calc. Cc 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)-(1-benzylindol- 3-yl)
glyoxylamlde
Example 5 N- (Pyridin-3-yl)-[1-(2-chlorobenzyl) -
indol-3-yl]lglyoxylamide
25 Example 6 N-(4-F1uoropheny1)—[1-(§—fluorobenzy1)-
indol-3-y1]glyoxy1amid€
Example 7  N-(4-Nitrophenyl)-[1- (4-fluorobenzyl)-
. indol-3-yl]glyoxylamide;
Example 8 N- (2-Chloropyridin-3-yl)-(1-(4-fluoro-
30 benzyl)indol-3-y1]glyqx§1amide
Example 9 N- (Pyridin-4-yl) - (1-benzylindol-3-yl) -
. glyoxylamldé
Example 10 N- (Pyridin-4-yl)-[1- (3-pyr1dy1methy1)-
indol- 3-yl]glyoxylam1de
35 Example 11 N- (4-Fluorophenyl)-[1- (Z—pyrldylmethyl)-

indol-3-yllglyoxylamide



1st stage 10 1-(4-Fluorobenzyl)indole A solution of 11.72 g (0.1 nol) of
indole in 50 mM of dinmethyl sulfoxide is added to a m xture of 2.64 g of
15 sodium hydride (0.11 -nol, mneral oil suspension) in 100 m of dinethyl
sul foxi de. The m xture is heated for 1.5 hours at 60C, then all owed
to'cool and 15.9 g (0.11 nol) of 4- fluors)benzyl chl ori de are added

dropwi se. The war al.l.o 0_20, oyerni ght and
t hen poured i nts‘%i%ggml Wat{md?(ﬁwofﬂp i \rI@ ‘lf ‘i‘fﬁ?%rﬁ \sﬁext ract ed
several tines wth a tot aI oindp3e3nylbglymyei@mdde chloride, the organic

phase is dried riginpgdeandydr ous (P9eHi 8ihSiLyBt-g1-30dchibisb@fky1gnd the
filtrate is. concentrated in 25°éa§uo The resique is dlstllled Da' a high

vacuum 21.0 g (96% of theor¥) 8C 2nd stage 30

N- (pyri di n- E-ylﬁ)xaEnPlMlﬂl uor d‘b'e(rPIy‘Il)imdﬁyB -3,{I1]-(2gtlybcag/cbbanaﬁ)A sol ution of
4.75 g (21.1 mol .j. of 1-(4-fdar98= KI Ia}niagdole in 25 m of ether

oxal if’deﬂhi’é‘r’%‘%ﬁﬁt 5L of N Y Lot I A SN TRER Wor |2 hour s
and the solvent is then evapolrmioadB Smlgﬂwaylatadeahydr of uran were [sic]
then added to td@mpasl dee, - bﬂ.ﬁpﬁ@giﬁh@_lﬁg|qﬁi_qa_b§rfmﬂﬁ)-_5C- and
treated drqpw se " indol-3-yl]lglyoxylamide
Example 17 (4-Pheny1piperazin-1-yi)-[1—(4-fluoro-
benzyl) indol-3-yl]glyoxylamide
Example 18 N-(Pyridin-2-yl) - (1-benzylindol-3-yl)-
‘ glyoxylamide
15 Example 19 N-(Pyridin-4-yl)-[1-(4-fluorobenzyl)-6-
| ethoxycarbonylam1n01ndol 3-yl]-
glyoxylamide
Example 20 N-(Pyridin-4 -yl)-[l-(4-f1uorobenzy1)-5—
ethoxycarbonylaminoindgl—3—yl]-
20 ~ glyoxylamide '
Example 21 N-(Pyridin-4-yl)-[1- (4 -f1luorobenzyl) -6-
. cyclopentyloxycarbonylaminoindol 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-methylpfop- 1-yl)-[1-(4-
fluorobenzyl) indol- 3-y1]glyoxylam1de

Example 24 N- (Pyridin-4-yl)-[1- (4~fluorobenzyl) -5-
30 methoxyindol- 3-yl]glyoxy1am1de
Example 25 N- (Pyridin-4-yl)-(1- (4,f1uorobenzyl)-5-
hydroxyindol-3-yllglyoxylamide
Example 26 N-pyridin-4 -yl-[I-(4-frﬁorobenzyl)-5-

ethoxycarbonylaminomethylindol 3-yl]-
35 glyoxylamide



with a solution of 4.66 g (49.5 Mol ) of 4- ami nopyridine in 200 m of THF.
The m xture is refluxed for 3 hours and allowed to stand at room
tenperature 5 overnight. The 4-am nopyridi ne hydrochloride is filtered off
with suction, the precipitate is washed wth THF, the filtrate is
"concentrated in vacuo and the residue.17s-recrystallized from et hyl
acetate. 10 Yield: 7.09 g (90% of theory) Melting point: 225-226C

El emrental analysis: 15 Calc. C 70.77 H4.32 N 11.25 Found C 71.09 H 4.36 N
11.26 Exanmple 2 N-(Pyridin-4-yl)-(l-nmethylindol-3-yl) glyoxylam de

Example 3 N-(Pyridin-3-yl)-[1-(4-fluorobenzyl)- 20 indol-3-yl]glyoxylam de
Exanple 4 N-(Pyridin-3-yl)-(1-benzylindol-3-yl) glyoxylamde Exanple 5
N-(Pyridin-3-yl)-[1-(2-chl orgbenzyl) indol-3:-yllglvoxylan de 25 Exanple 6
N—(4-FIuorophenyl)-[l-,(4-f|ﬂgrobe zyl)-}indol}- 3-yl gl yoxyl am de Exanple 7
N-(4-Nitrophenyl)-[1-(.4,-f]l} enzyd) -| i rdol}l- 3pyl Fgl goxyl ami de.  Exanpl e
8 N-(2-Chloropyridin-3-yl% | ujer o] 3& bqnz! ) I ndBI - B-yl ] gl yoxyl am de
Exanmple 9 N (Pyridin-4-yl)- HRretot—d—y——gi-t-esafri de Exanpl e 10
N-(Pyridin-4-yl)-[1-(3-pyri

N o (=] (o) o Q
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Table 1: Novel indolylglyoxylamides according to reaction Scheme 1



rrdot=3-yT [ gl yoxyl am de

Exanpl e 12 N-4(Fl uorophenyl)-[ 1-(3-pyridyl net hyl) -
Exanpl e 13 N-(Pyridin-4-yl)-[1-(4-chlorobenzyl) iridol-3-yl]glyoxylamde
Exanpl e 14 N-(Pyridin-4-yl)-[1-(2*-chhg
Exanple 15 N-(Pyridin-2-yl)-[1-4-fluorobenzyl)=- indol-3-yl 3gl yoxyl am de

35 Exanple 11
N- (4- Fl uor ophenyl)-[1-. (2-pyri dyl net hyl)

rgbenzyl’) -

Exanpl e 16 N-(Pyridin-4-yl)-(1-(2-pyridyl methyl) 10 indol
n

Exanpl e 17 (4-Phenyl pi per azi

benzyl )i ndol - 3-y

-1-yl)-[ 1- (4-f1 uor o-

I ndol - 3-yl ] gl yoxyl am de 16
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-3-yljglyoxyl am de

N- (Pyridin-2-yl )} ( 15 Hxanple 19
N-(Pyridin-4-yl)}-|[ 4 Eyl m rfoi ndol - 3-yl ] -
gl yoxyl am de Exgrfo upr odenzgyl ) - 5-
et hoxycar bonyl a;jim jndol - oprre 41
N- (Pyridin-4-yl)I-[{L- (4=: f}l uor obenzyl ) o
cycl opent yl oxycgr bpnyl anijnoi ndo] - 3-yl | i fle Exarjpl e 22
4- (Pyridin-4-yl)}-p] perazifn-1-yl - [ L- (4
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am nocar bonyl - 2- met hyl prop-1-yl)-[1-(4-

fl uorobenzyl )i ndol - 3-yl j gl yoxyl am de Exanple 24

N-(Pyridin-4-yl)-11-(4-fl uorobenzyl)-5 30 net hoxyi ndol - 3-yl ] gl yoxyl am de

Exanpl e 25 N-(Pyridin-4-yl)-[1-(4-fluorobenzyl)-5-- _

hydr oxyi ndol - 3-yl ] gl yoxyl am de Exanple 28 -

N-pyridin-4-yl-[1-(4-f]iiorobenzyl)-5- i

et hoxycar bonyl am nonet hyl i ndol -3-ylj- 35 glyoxylanide 17 N OOOOO.[3
I CI [ |
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Mad M.~ r--1 -21-- Starting materials for the conpounds of the general
formula .1 ..prepared according to synthesis Schenme 1, which cone.from
Table 1 5 All precursors for the finak 3yn¢hesis stages of Exanples 1- to

22 and 24 to 2 a bl erJpor t ounds of
t he general d%#§£a£ﬁ£2¥§?é¥i%§§ilE%yub%EI” OH &Q 2 ggg?nthe5|s
rout e of SCh e la ) (=05 Ro SO Haly L7 s. - @S HRSoUPERneM® o] e 27
Scherme 2 15 OGIzhﬂ:-h (dB@@QZrbH taile 1

5 all precurébrs for the final syﬁthesis stages of
Examples 1 to 22 and 24 to 26 are commerciglly
available. - '

Furthermore, the compounds of the gehergl formula I are:
10 also obtainéble according to the synthesis route of
Scheme 2, 'shown by the synthesis of the compound

Example 27:
Scheme 2
15
4 . )
0
. 1. (cocn, i L
N 2 A D, N
ist stage
NaH, DMSO
"<:>—ﬂﬂ
hdlt;_nn.
\ ,

q



V11 ----. "I I o 1st stage O NH/ ~ NH OMON~1 1 o~. -OWNF
tad stage 22 General procedure for the preparation:- of the conpounds. of
the general fornmula 1 according to;::Schene 2 1st stage: 5 The indole
derivative dissolved in a solvent, such as given above for oxalyl
chloride:, which can be wunsubstituted 2 substituted on C-2::0r in the

phenyl = 1ing, d&§ 399 L SCeSY Ahd SIRGIFRRE SnPEE AL Bipadndlld +5C tO
a sol ution of =& Ty y CeSS—ant v y—+—chl ori de
prepared underefy the gene 1 ] ol vent,

such as, for exanple, in diethyl ether, methyl tert- butyl ether,

t et rahydr of urap,, %i!%E%rJe. or alternatively 15 dichl oronet hane. The reaction
solution is t for 1 to 5 hours to a tenperature between 10C and

120C, preférably between 20C and 8.0C, particularly between 30C and 60C,
and the sol venind siddile SutaRALaVEAaids61v&si thiea Oboitént, such as

(1ndol 39119l geil | Coets 20kt SPLgrhe NERIEI™! 5 dch O 201 88 ©
unsubstituted or substituted on C-2.:0or in the phenyl
ring, is added dropwise at a temperaftufe_ between =-5°C

10 and +5°C to a solution of a simply molar up to 60%
excess amount of 6xalyl chloride 'prepared under a
nitrogen atmosphere in an aprotic or :_honpolar solvent,
such as, for example, in diethyl ether, methyl tert-
butyl ether, tetrahydrofuran, dioxane or alternatively

15 dichloromethane. The reaction solution is then heated
for 1 to 5 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 dissolved or suspended
in an aprotic solvemt, such as, for example,
tetrahydrofuran, dioxane, diethyl ether, toluene or
alternatively in a dipolar aprotic f_solvent, such as,
for example, dimethylformamide, dimethylacetamide or

25 dimethyl sulfoxide, cooled to a tginperature 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 s.g:iavenger. Possible
diluents are the solvents used for the dissolution of

30 the *indolyl-3-glyoxylic acid :chloride”. Acid
scavengers used are - triethy-lfajmine, pyridin,
dimethylaminopyridine, basic ion -égccha.nger, sodium
carbonate, potassium carbonate, p;b:wdered potassium
hydroxide and excess primary dr‘ffﬁ',secondary amine

35 employed for the reaction. The reactif&n 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 time of 1 - 4 hours and standing at room
temperature for 24 hours, the precipitate is digested



tetrahydrofuran, dioxane, diethyl ether, toluene or alternatively in a

di pol ar aprotic solvent, such as, for exarrpl e, dinethyl formam de,

di met hyl acet ani de or 25 di nethyl sul foxide, 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 dilugn3ih the presence of an acid

gga;/ﬁnggr dP|c>5v|sitt1{ ewattin, ;Jfa'ﬂffds t&SGSBMﬁdS%\éﬁi\lﬁepr&;@%ffﬁ)rwﬂtlhe s@ic&‘;sehgtion of
e "indolyl - I ¢_aci ch| or.i Ci scavengers .used are -.

triethyl ani ne, p%ijrclg'dw(aq{L AVREPRY | TR eﬁ)}ﬁe feeend &5 &Y rq%éfgh ger,

sodi um car bonﬁ?m%f@tlééﬁﬁh?%aﬂboﬁ@t eorganier Was@? uhY IfpdrBRi de and

excetss |orlt mar %Efomat&ﬁ?:@@ﬁ?[ xsnarairthcQS éfHW'@%ed%ﬁﬁiné hemea%waaBtThet -
reaction ce a rature,.from efera ya

- 80C, part cuﬁ’g??ylso’et%%rene’ﬁ?%‘iﬁnd%w T 7 81%@693["5% 4
hours and: st aeehanplat(10edm vebiysdat ure for 24 hours, the preC| pltate is

digested 23 wth water, and the solid is filtered off with suction and

dried in vacuoE ihsi desired conpound is purified by recrystallization in
an organi c sol y columm chromat ography on silica gel or alumna. :

The solvent 5 used is, for exarrpl e, a m xture of dichloronethane and

et hanol (1} 1, TH@' hyedda- 3?-@(1 &Qd@e Ht'&%'ed3a¥ﬁl:8ra9ﬁd| 851 dgeobt ai ned
according to t abov nen gﬁ Slqnt Sta ocegrﬁ i issolved in a
protic, dipola %‘fﬁ’?ﬁq gol ek 1§ of exanpl e,

i n- |sopropanolpr¢e1cr.ah91blpolu aaprotic or nonpolar organic solvent,
such as, for example, in- isopropa.nol, “tetrahydrofuran,
dimethyl sulfoxide, dimethylformamide, dimethyl-

15 acetamide, N.-inethylpyrrolidone, dioxene, toluene or
methylene chloride and added dropwi_ls_e to a suspension
of a base such as, for example, sodium hydride,
powdered potassium hydroxide, potassium tert-butoxide,
dimethylamirropyridine' or sodium amide in a suitable

20 solvent, in ‘a‘molar amount or in exc'ess prepared in a
3-necked flask under an N; atmosphere. The desired
alkyl, aralkyl or heterocaralkyl halide is then added
either in undiluted form or in a diluent which was also
used, for example, to dissolve . the *indol-3-yl

25 glyoxylamide”, if appropriate with addition of a
catalyst, such as, for example, copper, 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 __a.nd 120°C, preferably between 30°C and

30 80°C, particularly between 50 and 70°C. After
completion of the reaction, the react:.on mixture is
added to water, the solution is extracted for example,
with diethyl ether, dichloromethane, chloroform, methyl
tert-butyl ether, tetrahydrofuran or N butanol and the

35 organic phase obtained in each case is dried using
anhydrous sodium sulfate.

The organic phase is concentrated :Ln vacuo, the residue
which remains is crystallized by trituration or the
0ily residue is purified by distillition or by column



di met hyl sul f oxi de, di net hyl formam de, di nethyl 15 acetam de,

N- et hyl pyrrol i done, dioxane, toluene or nethylene chloride and added
dropwi se to a suspension of a base such as, for exanple,: sodium hydride,
powder ed pot assi um hydroxi de, potassi um tert-butoxide,

di met hyl am nopyri di ne or sodi um am de 4 4a-suitable 20 sol vent in:a ,nmolar

anpunt or in e | ecked fl ask. under nDsphere
The desired ?&rﬁ&g‘ﬁ%ﬁp ﬁgfggo °gﬁ§PﬁHe°f‘ss{'ﬁ£ g'e(? ei t her
in undiluted fe#nmenarnTh9d¢luﬁnn HQQdch8wa§oalsbammbed ,a feixtarensife, to

di ssol ve. t he '&ﬁ?ie@e ybhﬁ&ﬂieycaﬁd adiidttyl ideneRPRaPHhat adith gagddi tion of

a catalyst, exanp 0 per an e _m xt al lowed to
react for sone t| ﬂrZVbe B30 &y m}?‘é&rg of, "f%ﬁ’ﬁ' &n8nd® ﬁ\%nc%?rp&rgt ure is
kept wi thin5a ﬁahgeolbeWQEnraﬁlanﬁ 120@vipreferably between 30C and 30
80C, particularly between 50 and 70C. After conpletion of the reaction,
the reaction t a ded to water, the solution is extracted, for
exanpl e, wi t h e g&ﬁ? dlchloronethane, chl orof orm net hyl
tert-butyl ether, tetrahydrofuran or .N-butanol and the 35 organic phase

obtained in ea@s’&c@i‘éﬁn sedlrdpd 'é%h@gal 315%3’&{&?&% %99“ bﬁé&fftﬁxd Ehe organic
phase is c centra |n kr%F g reS|dL§f renalmﬂd stalllzed
by tri tura on %8 “%'ﬁé" &P dFe Fgeparl 5 elaa ,dlgqqqq

colum 24 chr@wathgsapaq whldﬂexﬂvqﬂulneaﬂygbaphypmaparédcacgm&dxng

al um na, The Clelerting!SehiribeibOlof¥BEPbE: r2albibi' 8chbne T8 P TSI OF i de
and di et hyl ether In t
evident from Table 1. The relevant precursors of these
compounds are evident from Table 2.
15

Example 27

N- (Pyridin-4-y1) -[1- (4-flurobenzyl) indol-3-y1]-
glyoxylamide
20 (FPinal substance, identical to Example 1)

1st 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 under 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).



(vol/vol) or a mxture of methylene chloride and 5 ethanol in the ratio
9:1 (v/v). Wrking Z= |l ea According to. this general procedure for Stages 1
and 2, 10 on which synthesis Schene 2 is. based, conpounds were

synt hesi zed whi ch have al ready been prepared according to the synthesis
cour se of reaction Schene 1 and are evRdent from Table 1. The rel evant
precursors of q¥Qﬁ from Table 2. 15 Exaadple 27
N-(Pyridin-4-y (4 ro enzy Sﬁ%ﬁgﬁg -ylI- glyoxylam de. 20 (Fina
subst ance, -|dent|cal to Exanple 1) 1st stage
N—(Pyridin-4-yM}Egtnﬂﬂhn35wbtglyoxyIanlde 25 A solution of 10 g (85.3
mol ) of indole In 100 M of ether is added dropwise at 0OC to a solution
of 9 m of oxalyl chloride in 100 M of anhydrous ether. The mixture is
kept under $efnd 8¥2I&: hours. A suspension 30. of 12 g (127.9 mmol) of
4-am nopyridine in 500 nl of tetrahydrofuran is then added dropw se at
-5C . and the reg Mx gtemperature with
stirring for 3=h6 —+¢ ' Ak SR room t enperat ure.
The preC|pltatgllglzgzxkgmagsand 35 treated mnth mater and the dried
compound is purified on a 5|I|ca gel colunn (silica gel 60, Merck AG

Dar st adt ) ysi g ot e FLHSY aTELDY) (15191 £Rh1 AR ae( 1hicksnde) -

according toj the 1lst stage 1is:' reacted with 4-

fluorobenzyl chloride according to the “benzylation
procedure’ (Page 11) and the compound obtained is
~isolated.

15
Yield: 41% of theory

M.p.: 224-225°C

20 Elemental ana}ysis:

Calc. 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- (4-Fluorophenyl) - [1- (4-fluorobenzyl) -
‘ indol-3-yl]glyoxylamide
(Final substance, ' identical to
30 Example 6) '
Example 30 .N—)Pyrldln- 3-yl)-[1- (4 fluorobenzyl)-
indol-3-yl)lglyoxylamide
(Final  substance, :é identical to
Example 3) -

35



-25- Yield: 9.8.9(43.3%of theory) Mp. : from-250C 5 2nd stage:
N-(Pyridin-4-yl)-(1-[4-fl uorobenzylindol -3- yl]glyoxylam.de 10 The
N-(pyridin-4-yl)-(indol-3-yl)glyoxyl am de obtained according to. the 1st
stage is reacted with 4- fluorobenzyl chloride according to the

"benzyl ati on procedure' (Page 11) and Re-conpound obt a| ned is isol at ed.

15 Yield: 41% 5 I

70,77 H 4. 32 nibe 2§95¥’5u'%p%%3§§%ﬁ 248 SREIE"4E' - EREAR Sapdle”™ ©

N- (4- Ni trophengl) -Takles- ) udtesse reliainedd acerxdipg) y%ﬁy|tam deresent i nal
subst ance, i degkthemé zp Exanpl e 7) Exarrpl e 29 )

N- (4- Fl uor ophenyl )-[1' - (4-fl uorobenzyl ) - | ndol - 3-yl ] gl yoxyl am de (Fi nal
substance, identical to 30 Exanp r’rEI e 30

N-) Pyri di n- 8- yExapple 3% | uor obEntWJ;ldiaméoY 8= indplydxyRanmi de (Fi nal
substance, identical to Exampgeysiyidmide ‘

Example 32 N-(4-Nitrophenyl) - (irrdol 3-yl)-
glyoxylamide '
Example 33 N-(4-Fluorophenyl)-(lndol 3-yl)-
10 glyoxlyamide
Example 34 N- (Pyridin-3-yl) - (indol-3-yl) -

glyoxylamide



26 The follow ng precursors (1lst stage of reaction schene 2, Table 2)
were obtained according. to the present Schene 2. 5 Exanple 31
N-(Pyridin-4-yl)-(indol-3-yl)- glyoxylam de Exanple 32
N-(4-Nitrophenyl)-(iridol-3-yl) glyoxylam de Exanple 33

N- (4- Fl uor ophenyl ) - (i ndol -3-yl)- 10 glypxd yam de Exanple 34
N-(Pyridin-3-yl)-(indol-3-yl)- glyoxylamde -27 N NOO.OOQ S 2 .'Z
ro dr a~x xsx Z=__"C-czri o~0 s s s Xx .: sc 28 1.
N-substituted indol-3-glyoxylam des of the formuka R z % R4 PzN Ra |l R2

Ex.
Ex.

Example |R
Ex. 31 |
2
Ex .33

U

L
\
A 8
Formula |
Re
H
H
H
H
Table 2: Novel indolylglyoxylamides according to reaction Scheme 2



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

(C1-C6)-al kyl, (C3-C7)-cycloal kyl, by carboxyl groups,_carboxyl groups
esterifiegd wt trifl groups, hydroxyl groups,
nmet hoxy gfoupsﬂ5&§%8§§h&&ggggﬁyﬁgwy9@8&@ﬂé? and by a benzyl group

whi ch is nono- or polysubstituted in the phenyl noi ety by (Cl-C6)-alkyl

groups, hal ogen atons or trlfluoroqzthyIRgroups R1 can be a phenyl ring

whi ch is nono- or pol ys’mbstl tuted b (Cl - al kyl, (Cl1-C6)- al koxy,

hydr oxyl , benzyl oxy, ni tko. ani no, £6) - atkyl am no, (Cl-C6) -

al koxycar bonyl am no and ¢ SaF30% oup or a carng group esterified
by (Cl-C6)-al kanols; or 5 a pylri di n&structure of fornula I1: RS4 3 N

= Formula | wherein t heNy§/ e ructure is alternatively bonded to the
ring carbon atons 2, 3 &ad 4 aﬂd can be substituted by the substituents R5
and R6. The radicals R5™and R6 gcan be identical or different and have the
meani ng .(Cl-C6)-al kyl, and al so the neaning (C3-C7) -cycloal kyl,

(C1-Co) - aJ)lktﬂéﬁ}‘amPaB&lﬂo msno hydroxyl, hal ogen, 29 trifluoromethyl, and
are furthernore the et oxyéar bonyl am no radi cal and the groupa

car boxyal Whtrexhe @dmu]@R R YR}, &3, Rhandal kiyve the fallowiag mbadingar bon at oms; Rl can
furthernore be a m di nyl - heterocycle or a pyridyl nmet hyI

radical iR= and@gr%nﬂg&l wﬁe&eﬁbﬁ' alkyl %ouxb?anahedangw%rROlMﬁebsmt%
2- pyri m di nyl @;@g pgné'lg'l rfﬁg @%3’11&8%1 cﬁ'lfﬂitahté%% Iggmtrb?l met hyl group, R

can furthernor ure su tuted by

(G -C6)-al kyl, poliubstirated by'talogen r(OJngIaWkkyl (OpCayrtyeivaliyd by eunbbxyl

(CL-Co) -al kyl agpoggs E:a?r%log}?ll groups esterified with (C,-Cg)-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,-Cg¢)-alkyl groups, halogen atoms or trifluoromethyl groups;

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

or R, is a pyridin structure of formula II:

Re &
3
N~ 2
Ry
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 Rs. The radicals Rs and Rg
can be identical or different and have the meaning (C,-Ce)-alkyl, and also the

meaning (C3-C5) -cycloalkyl, (C;-Ce)-alkoxy, nitro, amino, hydroxyl, halogen,



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

(C, -C6)-al kyl, (Cl-C6)-al koxy, nitro, am no and

(C1- C6) - al koxycar bonyl am no; R, for t2e case where R is hydrogen or the
benzyl group, wdlwofamdthgy aralare lﬁmhehaomahejetm)@dhﬂmhykaﬁnﬁo radidal add the

unnatural am d h h th I |, th
ﬁ_— I te_ugy: ot hené)foﬁé%?aéwlkg (H‘g ggo l%/‘;’%’/hw}i &’E%HS’E)E%?@F Aﬁiygtarbqeq]%o%a? lny | ©
i St ., an
y [ o ! Wré’ e a@D6r @ n}'l hétgi%cgc'lé lesé' t;yan&ﬁr%eﬁxg?faﬁ?craw.

t he a- gI u V\/nere no group eres I've am no
aci ds can be pwhshrﬁHzlqambnpm dteéc;babrérposnmnmteﬂheﬂepymmﬂdlyﬂmaglch)rie

protective gr s for th no tion are the carbobenzoxy radical (Z
radical) and thfng'é(? torl?ﬁfyéﬁk’r%‘é‘itﬁé)ﬁ&ﬁ‘ @&rO‘{FBoc radical) and al so the
acetyl orRUEAIARE S G .. al clained
for R1, thg sneconc]—H]nongeg cé?%gg Egroupuﬁessagggg%ﬁ?9g§' gJ@leg car boxyl
group or in thlaalcﬁgmmmmlmmpethe wintrh) grﬁlp anl) (G L Hatlglanine rgdicAds  t he

met hyl , et thet but vyl et (N th be th
al | y?/am nY ‘r‘BB(r‘)Fy'I 3a 3 ﬂr%ﬁﬂlly ?ué ?Qnggga‘%%as ?tg{%t ﬁer \?vi th the
ni tTogen atom g dwhahy(ltaiﬁmuﬂ{o@ylﬁem%wamaﬁ WelsBAREE by (CT-CYPulpjiper azi ne

ring of the formulla Il11T or a honopiperazine ring if I's an “amnoal kyl ene
group in whi ch(G#Ce)-alkoixy Riitro,Tminu laad (Glll-CB?alk&yaarbam)Hg{mmoadl cal, or a phenyl

whi b bsti t ut Cl- .
(C1700) - Rt o B B eahBl o e ST omni s Phmie B hagpisso
(C - C6) - al kyl agiifq) oﬁﬂ%t@ﬁf@r%ﬁﬁ(ﬁal %%lpac"i’d‘@ v% Fﬁt?r ftHeLHlEQE‘@e?FW hydryl
group, R2 can be the (C1 -C6)-al kyl group, ere e” al kyl group can be

nmono- or pol ythe bsalartyll,ttbd afgudyl itemsokaudy ptherwyseryihthetu-plomylalanypahe can be
Carboxyl  or oS PERAThS TR et e dabart I clabtpl %ffiét%a' -
trifluoronet hYélutamyl radlcal,
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 carboxy! group or in the form of an ester with (C;-Cs) —alkanols, e.g. as
the methyl, ethyl, or as the tert-butyl ester.
. Ry 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  N-R,
—/

Formyla III

R is an alkyl radical, or a phenyl ring which can be mono- or polysubstituted by (C;-
Cs) alkyl, (Cy-Ce)-alkoxy, halogen, the nitro group, the amino function, by



groups, hydroxyl groups, nethoxy groups, ethoxy groups, or benzyl oxy
groups. 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 structure
whi ch in each case can both be nono-3@r pol ysubstituted by hal ogen,

(G -C4)-al kyl arc0psalioflarhffol the Géhzhyahi Q1tp@naWRShis Balhctobdiz | GaRPr € t he

aroyl radical, where the aryl noiety on Wllﬂ)ICh the radical 1S "based is the
phenyl ring whgPcan be mono- or pol ysubstituted by hal ogen

Cl1- C6) - ahk 7 H-C 0 car box ro

estoriti ot bR ERRRR buneF PRI e BhEERSbe BRBERE nyar owy!
groups, net hoxyolygibstifased 18t Hadogen @h@ phény| Ghidhebz itd Wcﬂf&kﬂ@mo'ﬁ and R4 can
be identical or different and are hydrogen, hydrox (C-Co6)-al kyl, (C3-

C7) - cycl oal kyl polysubsttigyed by halogsp (Cl(QBI)-a Js (Caﬂqbw Oaﬂsbrloqebpxﬂbenzyl oxy. R3
and R4 can fur%lja% N I?Q? é’g'l%)srés{eﬁ e@%ﬂ‘igb@f aﬁ@ngﬁhgffﬁ%pdmétﬂﬁ

(C1-4) - nono-

(G-C3)-al koxygx@ﬁb@ﬂiyﬂmh oupsy RtHox) gedupk ethd s, oRbd¥M&r bonyl ami no-
(G -C3) -alkyl function; agnrd Z repregegﬁgs?go Orx@lg;régy?qd wherZ t he designation
al kyl , al kanol 8ro8P%oxy and al kyl am no groups for the radicals R R, R2,

Bﬁiriﬁghﬁ%%ﬁﬁﬁ ﬁéf)d@ ﬁﬁ‘gﬁAsy‘fé;ﬁ%gg%%g@%f%gﬁ‘gs‘%ePaﬁgﬁ% chain al kyl

groups” can bequih6l¥l @ma h@therzaOB-caaha 1] aﬁucﬁné Whlich iaitéayh casBcai opyl , n-
butyl, n-pentyl, and exy and ' branched al k " desi nate for

.
exanpl e, radi cétgb §l!ltqﬁ‘°a§r P@Wé‘ﬁ)‘}m byrhajagen,-(by galkdijjéllodm‘ RY(C1-Gg- t 0 be
under st ood as HF adical s such as, for exanple, cyclopropyl,

cycl obutyl, gé}ie y § cycl ohexyl, or cycloheptyl, additionally the
desi gnat i Rpis' t’aahe}gmre thleapd}ésaﬁktzﬁ »f/lhawt}ieraeyl mdéik®rannehich tledadieal ior i odi ne,
and t he designati

exanpl e, net howeé)@tthﬁi? T, F‘Bég‘&‘%h %8 rﬁg‘ip%%}' Sbé? i}g’g{ﬁ‘tquf or

pent oxy. (C)-Ce)-alkyl, (C;5-C+)-cycloalkyl, carboxyl groups, carboxyl groups esterified
with (C,-Cy) -alkanols, trifluoromethyl groups, hydroxyl groups, methoxy
groups, ethoxy groups, or benzyloxy groups; |

R3 and R4 can be identical or different and are hydrogen, hydroxyl, (C;-C)-alkyl, (Cs-
Cy)-cycloalkyl, (C,-Cs) -alkanoyl, (C-Cg¢) -alkoxy, halogen, benzyloxy.

R3 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,-C;) -alky! function; and

Z represents O or S; |

and where the designation alkyl, alkanol, alkoxy and alkylamino groups for the
radicals R, Ry, Ry, R3, Ry, Rs, Rg, and R, 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

“cycloalky!l” 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



Conpounds according to claim1
Pyridin-4-yl)-[Il-(4-fluorobenzyl)indol -3-yl]gl yoxyl am de
Pyridin-4-yl)-(4-methylindol-3-yl)glyoxyl am de
Pyridin-3-yl)-[I-(4-fluorobenzyl)-3ndol-3 -yl] glyoxyl am de

Pyri di n- 3- ydxhmple; Brttoxl] tledy; BropbxlIbueoky! BopréBoxy, isobutoxy or
Pyridin-3-yl)- FI -(2- ChOI’ObenZ?HO‘ij n%ol fb}?{Qfly ?% goxyyl am dey

4- Fl uor opha®¥ioxy{ | - (4-fl uorobenzyl )i ndol - 3-yl ] gl yoxyl am de

4-Ni trophenyl)-[ 1-(4-fluorobenzyl)indol-3-yl]glyoxylam de

2- Chl oropyri di ne-3-yl) 1- (4-fl uoro-benzyl)indol -3-yl] gl yoxyl am de
Pyri didh- 4- ycmpqtmdbmlenadmlalmyl )gl yoxyl ami de N-(Pyridin-4-yl)-[

3- I Fl h I 1-
o P PR P e hieCor Sorenery )
3- pyrlmtxbyrﬁdlﬁmtgl) odmeﬂ?ylmh&l g&wgwk}amlm% N-(Pyridin-4-yl)-[
4-chl or obenzyl )i oxyl am de N-(Pyridin-4-yl)-[

chorwmm)srmbn o tyarobensInindet Syl o 5. )l

oyr nes R PRy B p e (Pt D

2-
4-
2-
Pyri dINL(Eyrydlha(ﬂl) pﬂ(mmhlbﬂﬁ@hzy%ﬁdolglw}gxydxgl&ﬂae N-(Pyridin-4-yl)-[
4-fl uorobenzyl) - 6- et hoxy- car bonyl am noi ndol - yl ] gl yoxyl am de

Py

ri ler(%FwaoqhemylozUMwﬂ@omb@ )H)d053estl}&bmytaamd@nyl ani noi ndol - 3- yl ]

X%/ gﬁ'ﬂ%’%éﬁ%nﬁséTé#’ﬁﬁé%%y&?&%ﬁ%}E}YOM%MF}doI 3- yl]glyoxyl ani de

, 4, 5- m@m&@? Qﬂﬁe-yly))N aﬂhhdfbxbw}mﬁxﬁrobgmgl gprop- | -yl)-[
| uor obenzy %fl ndol - 3- oxyl --am de ridin-4-yl)-|
LBl 3 B bererlinds oDy oy st de. N (Pyr ] di n-

4-yl)-[
L R LR PSRl s KB LRREE o™ UGl voyt an ter

N- (4-Fluorophenyl)- [1- 2-pyridylmethyl) indol-3-yl]glyoxylamide
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N-(4-Fluoropheny!)-[1-(3-pyridylmethyl)indol-3-yl]glyoxylamide
N-(Pyridin-4-yl)-[1-(4-chlorobenzyl)indol-3-yl]glyoxylamide
N-(Pyridin-4-yl)-[1-(2-chlorobenzyl)indol-3-yl] glyoxy)amide
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-yl)-[1-(4-fluorobenzyl)-5-ethoxy-carbonylaminoindol-3-
yl]glyoxylamide
N-(Pyridin-4-yl)-[1-(4-fluorobenzyl)-6-cyclo-pentyloxycarbonylaminoindol-3-
yllglyoxylamide
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-fluorobenzy!)-5-ethoxy-carbonylaminomethylindol-3-
yl]lglyoxylamide.



32 3. Use of the conpounds of the fornmula | according to one of clains |
and 2 for the production of a nedicanent. 4. Use of the conpounds of the
formula | according to claim1l to 3 on their own or in conbination with
one anot her for the production of a nBZlicanent having antiasthmatic,
antial | ergi c atske ofithenompyords 9f dretfbrmmitn Dacmddihgto org cfatddims 1famd 2 for

t ranspl an%gti ocp and di seases such as, for exanple, psoriasis, rheumatoid
di sor der sERECIUCHPHAT MGAICHRERtr j tis. 5. Medi canents conprising at | east
one conpound of the fornmula | according to one of clains | and 2 in
addition to custonmary excipients and/or diluents or auxiliaries. 6.
Process fr t hEspeloheeempounss of thedameladaccordingineleiat | 2ed ontheinewn g

compound o LARITABAY dnoARERECP el BoAMGoR e hAlBakaPHili | S Processed

Wi th customary pharmaceuti cal exciplrents an t her
auxi i ar i asiabthm@tiv.eanpib¢rgRead im&anosuphissundimMfoRodllanOittioh fd0 a
t herapeutically useable form 7. Medicaments according to any one of claim
5 in the Wesplaptationpnddiscasepsiich@s, foneasple, pserinsis, theumagliddiserdsrsondanpoul es,

supposi t og E8ic Bg&ﬁﬁﬁﬁs powder preparations which can be enpl oyed by
i nhal ati on, sugp nsions, creans and ointnments. 8. Process for the

preparation of N-substituted indol e-3-glyoxylamdes of the fornula l
according.to clai,s_ | _and 2...n ich R Rl ca3e: R4 and Z have the
meani ng nent 1 oNedanead Ebmprsing allBad Baf bRyt Ak oapual RTARE Ber  var  ve
of the fopmadfeldiMs 1:and\2 inladditibh 10\BistdindRP eRéIfich4 ahare diliéhtg®ani ng ment i oned,
is added to a suspended base in a protic, dipolar aprotic or nonpol ar

organi c s#iléaiies. reacted with a reactive 33 conpound which carries the
radi cal R2 and where R2 has the neaning nentioned, the 1-indole derivative
of the formula VR4 V .

6. Process for the production of a medicament, characterized in that a compound

of the formula [ according to one of claims 1 and 2 is processed with customary
pharmaceutical excipients and/or diluents or other auxiliaries to give pharmaceutical

preparations or brought into a therapeutiéally 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, Rj, Ry, R3, R4 and Z have the
meaning mentioned in claim 1, characterized in that

a) an indole derivative of the formula IV

l 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



R=in which R2, R3 and R4 have the neaning nentioned, is reacted with a
reactive conpound of the formula VI (C(Z)-Hal)2 VI in which Z has the
meani ng oxygen and Hal is a hal ogen fluorine, chlorine, bromne or iodine,
and then with a primary or secondary 3% ne of the formula VI HNRRL VII in
whi ch R and R cémpandhehiole earriegtheeadicad Re dnd whemR apas olid meartingli pol ar aprotic

sol vent and the target cqnpqund of the formul Is isolated, or b) an
i ndol e deri vat F\?etlﬂ%i%qgaﬁm rlya\ylvegjthe\}gl‘:lrpéai n which R3 and R4 have the
meani ng mentioned, is reacted,in an aprotic or nonpolar solvent with a

a VI (C(2)-Hal)2 VI in which Z has the

reactive conpound of the forn
FoeR lorine, chlorine, bromne or iodine,
jpr ot ifE sol vent with a primary or

meani ng oxygen and Hal is a h
and then in an aprotic or dipo _
secondary am ne of the fornmul a NRRL VIT in¥which R and R1 have the
meani ng nentioned, and then the$-indMe derivative of the formula VII1 34
R Z% RINRZWVII R, ;l‘

2

in which R;, R3; 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, vl _
in which R and R, have the meaning mentioned, in an aprotic or dipolar aprotic
solvent and the target compound
of the formula I is isolated,
or

b) an indole derivative of the formula IV

in which Rj 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; Vil
in which R and R, have the meaning mentioned, and then the 3-indole derivative of

the formula VIII



NR3 Hinwhich R R, R, R3, R4 and Z have the neaning nentioned, is-
reacted in a protic, dipolar aprotic or nonpolar organic solvent in the
presence of a suspended base with a reactive conpound which carries the
radi cal R2 and where R2 has the neani 34 nentioned, and the target conpound
of the formula | is isolated. 9. An N-sufstituted indole-3-glyoxylam de
which is N-(pyridin-4-yl)-[1-(4- chborobdnzyl)-indol -3-yl]glyoxylam de or
an acid addition salt rphereof 10. Wkse ofN@Ff;onpound of the formula I for

t he production of a nedcagent R o Kd N*MR, Z NRs | 12 or their
acid addition salts, whgtk K i

fol |l ow ng neani ng: R =

Hen, {|C1- CBR - al kyl, whegg the al kyl group can
be nono- or pol ysubstit Uofg : fe phenyl ring. This phenyl ring, for its
part, can be nono- @Iysubspltut ed by hal ogen, (C, -C6)-alkyl,
(C3-C7)-cycl oal kyl, by Barboxyl H groups, carboxyl groups esterified with
(C1-C6) -al kanols, trifluoromethyl groups, hydroxyl groups, nethoxy groups,
et hoxy grbuwhiphlBeRzpr%z B;dep%ha\anUe byazing eventibnegl; supactéd i prsticcono- or
pol ysubsti t ut eg. i g‘ﬁé hen moi ety by (Cl-C6)-al kyl groups, hal ogen
atoms or trifl BBPERAPRYF OFR & R "can be a phenyl ring which is nono- or

pol ysubst bltgldhi%f.*.oﬁ/)ént(lglh%séﬂcgﬁf a s&sgen&@)bas@vﬁﬁ’é}‘eacﬂygE&ﬁ])!éundhﬂﬂély | oxy,

nitro, am no Cl- C6 | am no al koxycar bonyl am no and by a
car boxyl groupcariesitheaadical\R; agd Mharee&i hasnlﬂe 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

z A
N

or their acid addition salts,

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

R = hydrogen, (C,-Cy) -alkyl, where the alkyl group can be mono- or polysubstituted
by the phenyl ring. This pheny! ring, for its part, can be mono- or
polysubstituted by halogen, (C;-Cs)-alkyl, (C3-Cs)-cycloalkyl, by carboxyl
groups, carboxyl groups esterified with (C,-C¢)-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,-C¢)-alkyl, (C;-Cg)-
alkoxy, hydroxyl, benzyloxy, nitro, amino, (C,-C¢)-alkylamino, (C,-Cs)-



by (G -C6)-alkanols; or RLis a pyridin structure of formula I1: RO 4 3 N
= R S Fornmula Il wherein the pyridin structure is alternatively bonded to
the ring carbon atons 2, 3 and 4 and can be substituted by the
substituents RS and R6. The radicals B5S and R6 can be identical or
different and GikeégydadisonyRanihdand 64 a CarboRylleYdup @itatbox9l Fl‘&ﬁp eSRANENY (C3-C7)
-cycl oal kyl, (C1-C6)-al koxy, nitro, am no, hydroxyl, halogen,

trifl uoromet hyby (@nfe)aglkarfals;t her nore t he et hoxycar bonyl ami no radi cal and
the grou carboxyal kyl ox Qup. i@ which the al kyl group has 1-4 carbon
at ons; mgggh%fa rtr@% é:r%fcgu%gggorﬁwlaoﬁ' 4- pyrimdinyl-heterocycle or a
pyridyl methyl radical in which 2 can be in the 2-, 3- or 4-position
where the 2-pyrimdinyl ring can e rngno- or polysubstituted by the nethyl
group, Rl can furthernore be a 2-, d34-qui nol yl structure substituted
by (Cl1-C6)-al kyl, halogen, the nitfo the am no group and
(Cl-Co)-alkylamno radical; or Rl -, 3- or 4-quinolyl nethyl group,
where the ring carbons of the pyrid hﬂ and qui nol yl net hyl radicals can
be substituted by (Cl-C6)-al kyl, Cl- C6) - al koxy, nitro, am no and

(C1- C6) - al koxycar bonyl am no; Rl for® the case:where R is hydrogen or the
benzyl group, can furthernore be the acid__radical of a natural or
unnatural amno acid, e.g. the W a-sarcosyl, the a-alanyl, the
a-leucyl, the a-isoleucyl, the a-seryl, the a-phenylal anyl, the a-

hi sti dyl , wheeirathe pydtinl struttuee &-altexpativdly borkedae thesyrg carbom stens fad agd/l , and

the a- glutanyl radical, where the am no grqup t re cLive, am no
aci ds can be pf"é‘ggﬁ?_n 6‘?15%5?’5% ttgﬁs‘gst‘t“ﬁgtéﬁié@f‘gglﬁf ﬁ]r%‘ﬁgﬁi)gég?% .
protective gro 4 i j : C gqugg ical (Z
radi cal) and tﬁgﬂt)efefra%n%%? gﬁﬁgﬁggﬁwﬁ%vgg?%g%r%gg&c?g I a1§ an%ﬂggso t he
acetyl group, ancaning {GeCepseclodlkylh€C a6 eallarkyl nimodarginet Aydrbxyl, 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;-Cs)-alkylamino radical;

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



radical clainmed for RL, the second nonbonded carboxyl group is present as a
36 free carboxyl group or in the formof an ester with (Ci-C6) -alkanols,
e.g. as the nmethyl, ethyl, or as the tert-butyl ester. Rl can further be

t he al | yl am nocar bonyl - 2- et hyl prop-1 3¢l group; R and Rl, together with the

ni trogen atom free udnb@&yl ghoay oalirethb(fdmiedfarﬁ@tbrfwdt‘li(iﬁﬁf(t@)l’—@lkaﬁdlﬁ re.@ api perazine
ring of the forrrul% or a honopi pera2| ne ring if RL is an am noal kyl ene
group in which the methylethyl, orgs the teginbutyligster.r adi cal , or a phenyl ring which

can be m)ﬁhe %rtﬂtgjt)éstﬂpﬁltlyl%xﬁ rﬁ)galj%n 1:2-me &ﬁ@ﬂ-gylg (((1:1% 1- G6) - al koxy,

hal ogen, nitro grou func 2C6) - al kyl am no, the

benzhydr yR agd Bupog.etﬂertm bie&ntpog‘ehuamo ewhigh iydrayé borgledlUghn fBRh&divrde
hydr ogen or thg) r) .al kyl ogp where the al kyl group.can, be nono- or
pol ysubst i t ut @B g 66@?1“5&8 ulg.Hf ena heypopipéragine ringdhRbis aRono- or

pol ysubsti t ut eg,Ryaal gg G aI kyl, (C3-C7)-cycl oal kyl, carboxyl
groups, carboxyl g?ogg rxﬁv;he wth (Cl C6) -al kanol s, tri fl uoronet hyl

groups, hydroxyl groups, nethoxy gr et hoxy groups, or benzyl oxy
groups. The (Cl-C6)-al kyl group tin R2 can furthernore be
substituted by the 2- quinolyl grou an thet 2-, 3- and 4-pyridyl structure
whi ch in each case can both be nono~ pol ysubstituted by hal ogen, (C

1-C4)-al kyl groups or (Ci-C4)- alkoxy grouES R2 is furthernore the aroyl

radi cal, where the aryl noiety adical is based i s the phenyl
ring whi ch can be nono- or poI ysubstituted hal ogen, Co6) - al kyl ,
(C3-C7) - chz:lS@waﬂéng radical i eAh egylcsmsswhlelae%bbwnor@q-wml%% Flilt?‘i BY(Cmi t h
(Cl-C6) -alka r fI hoxy
groups, et hox;@?ﬁdz)k ps('C 69%2(?1% Ir}%l!(o ﬁﬁggﬁnm%ﬁﬁ”ﬂ%{# ﬁg{nggﬁé%loqe{&yentl cal or
di fferent and @,eCutkydgeino, thydérmhyﬂryl gﬁixp@ﬁd thel iy b-fluotsbenBhydry| oal kyl ,
(C1-Co) -al kanor%lu, (C1-C6) -al koxy, hal ogen, benzyl oxy.

g

bl

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;-C¢)-alkyl, (C3-C7)-cycloalkyl, carboxyl
groups, carboxyl groups esterified with (C,-Cs) -alkanols, trifluoromethy!
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-Cq)-
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, (C5-Co)-cycloalkyl, carboxyl groups, carboxyl groups esterified
with (C,-Cs) -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;-Ce)-alkyl, (Cs3-
Cy)-cycloalkyl, (Cy-Cg) -alkanoyl, (C;-C) -alkoxy, halogen, benzyloxy.



37 R3 and R4 can furthernore be the nitro.-group, the am no group, the
(C-C4)-nmono- or dialkyl substituted am no group, and the (C I

- C3) - al koxycarbonyl am no function or the (G -C3) -al koxycarbonyl am no-
(C1-C3) -alkyl function; and Z repregents 0 or S; and where the

desi gnat | Ryadd kykan skatfie beleaio gRApANKKAIY ABpSTAURS, E9imblae or " adi cal o

R R, and R7 | meani ng
"strai ght chal dialkahshbstiusadcinsidd gsdubydmc@ho((DﬁC;)vdikewwcﬁ&bn:daglrﬂo chai n al kyl

groups” can be, for e ic h as t ropyl, n-
butyl, n-pentyf'® Cté?fhortﬁgg‘;yp)a'ﬁ H“%‘P I@E ngcﬂ!:‘&g %‘é’??‘g‘?@t f or
exarrpl e, zngrgs@hfs(;gpg as isopropyl, or tert-butyl "cycloalkyl"” is to be
under st ood as nmeani ng radicals such as, for exanple, cyclopropyl,

cycl obut yand wlywb dpeiw;gnatlmydkyihdkgmql atkoxy;anldcaﬂqﬂﬂwihp grmpdifmi theal |y t he
desi gnati on "hal,0 uorine, chlorine or iodine,
and the desi gn gﬁrh J{’kg’kjﬁ Rﬂvf&f kf fii}é’éﬁ'ﬂw ditebe gncgqgﬂoc}igs for
exanpl e, met hOPﬁ)éamﬁé haYghtRASRO%Yd “S}has&.éar” alkPIARbAROWHerel ‘SR RIYhRBAIPT
pentoxy. 11. Use of

N- (pyri di n-4- yalyyl[gromzﬁ’@hn be.dbeexagiple, iradiails Sichla gleghytydtlayli eprapyl,an  aci d

addition salt of duct, ane Use of at

| east one conpou J{{ﬁf B n{ %l rﬁ%lyg dc‘béz}ncp%cLalgle%%qs %SlgPatg’zfoﬁedi cament

havi ng anti astmpl@,ra@wg g\lch%ggo@r@w or tgMIBRPS UPPr essant /i munonodul ati ng

action for transplantation and di seases such as, for exanple, psoriasis,
i

r heurmat oi ¢ryglogtkytieis $0 bﬁ@@hﬁmﬂ@m@ﬂwl@ﬁww isuchres, forgxampleaN Ra Rt or

EEEI ][ O?ICIO\(/j\n ﬁgdlt on S léy%lob\’\@? cyclo pentgfla cyc(ighexyﬁor cydloheptle3 R4 and Z have

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, (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



R = hydrogen, (CI-C6) -alkyl, where the alkyl group can be nono- or

pol ysubstituted by the phenyl ring. This phenyl ring, for its part, can be
nono- or 38 polysubstituted by hal ogen, (Cl-C6)-alkyl, (C3-C7)-cycloal kyl,
by carboxyl groups, carboxyl groups ggterified with (Cl-C6)-al kanol s,
trifluoronet hybolygidtRfied Wﬂd‘[@g@{ﬂ ((glt@é)mkyl r‘(@g@wy(gggmﬂsby 84rBexy1 9roups,
benzyl oxy groups and by a benzyl group I'S hono-" or” pol ysubstituted
in the phenyl gtsiups,ycartpxyl @Oumsmdﬂcgilmgr(@ufﬁz) alkahalgeiniflabmmeetingd

fl hyl b h whi ch -
bol ysubsti ¢ ut oA Bge B8Rt ey Mol Eales, ShRek gFouRy draalry Bes | oxy.
nitro, amno, ﬁ@b@beﬂmmg\m@h s GrlorfeP br pa&mtmfédqg@y% Eang’P by a

carboxyl group or a carboxyl group esterified b
is a pyridin sby(€tGreallyl groupsuhalogan: atmdr@ﬂumometl’rsdlgulmupa, X wher ei n the

pyridin s uct |.t ernati.ve bond ale] 0 2, 3 and
4" and can t’j “?ﬂX?EBg %@"ﬁﬁs?lﬁiﬁ‘l‘%g tﬁggz? (ﬁBRgc?é}J%@Pl(gH& #al s R5 and
R6 can be ldealkbﬁﬁ Cg@fox@l freRzyBoily, A, Bﬁi’rﬁs @.)ecgyeamw&au{oc(cﬁ@) al kyl, and
al so the neaning i -cycl oal kyl, al koxy, nitro, "am no,

hydr oxyl , hal ogkl(ﬁxycarl?qrw ayupoARd byt carhwevl sr@pfq:ratqaebmmlr group esterified

et hoxycar bonyl e and the groupa carboxyal kyl oxy group in which
t he al kyl grougwﬁg‘sci) %k%t%?:lsbon atons; R, can furthernore be a 2- or 4-

pyr|n1d|ng}Rhgﬁgﬁ@ﬁmpygmqﬁe@fﬂymhﬁwknethyI radical in which CH2 can be in
the 2-, 3- or 4-position where the 2 pyr|n1d|nyl ring can be nono- or

pol ysubstituted by the nethyl gr oRp, R, can furthernore be a 2-, 3- and
4-quinolyl structure substituted by (@-C6)-al kyl, halogen, the nitro
group, the am no group and (Cl-C6) - $ino radical; or RLis a 2-, 3-
or 4-quinolyl nethyl group, where the r+ arbons of the pyridyl nethyl and
qui nol yl net hyl radicals can be subsW @ by (C -C6)-al kyl,

R,
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,-C¢)-alkyl, and also the
meaning (C3-C7) -cycloalkyl, (C;-C¢)-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-quinolyl structure substituted by (C,-Cs)-alkyl,
halogen, the nitro group, the amino group and (C;-Ce)-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,
(C1-C6)-alk‘oxy, nitro, amino and (C;-Cg)-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



(C, -Co6)-al koxy, nitro, amno and (C, -C6)-al koxycarbonyl am no; R for the
case where R is hydrogen or the benzyl group, can furthernore be the acid
radical of a natural or unnatural am no acid, e.g. the a-glycyl, the
a-sarcosyl, the a-alanyl, the a-leucyy, the a-isoleucyl, the a-seryl, the

a- phenyl al anyl o- lﬁlbl&iy@&he asp J«Sltﬂhé)zﬂ-argihPBt}ﬁ'a-st?l' We.a- Hﬁﬁra@yﬂ%ﬁﬁm@a- the
a-lysyl, the a-asparag the a- utanyl radi cal, where the anino
group of the r Babir aéam no acids can be present in unprotected or

Phe car bongk A inBdrarb b KanRake i RiR%an Br el OR BBt o a oo

(Boc radical )pr@t&dteﬂl form hh@pmﬂile/browcﬁtd@g@nﬁs fon theh@niad Fencontafethas par agy|
and gl ut anyl radlcal cl ai ed for second nonbonded carboxyl group

is present as $AroPReBEOYYHabisah r@?‘ﬁﬁlﬂ)a@ﬁf thPrﬁeri'h\étof‘Wﬁ‘i’Qﬂyl sdies{Boc with (C

1- C6) - al kanol , ster. R
can further bel%td &) Fquﬁgr%‘lﬁ %%gyg%l ﬁr}gllter?? porfelﬁe Jb%faggr ‘de;éihél‘n?
together with taki&amlhmtt@efnr R{,ahe secondhanbohdehcasboxybgrdpds pressht hyla t her mor e
forma piperazine ring of the fornula [Il or a honopiperazine ring if RLis

an ani noal ky|@%ﬁecagﬁawbgrqvp\wwe#gmmﬁan¢sﬁerwth(§ )arlkpnols.£8-@al , or a

phenyl ring which, tituted by (Cl- C6) aIkyI
(C1-Co) - al koxy‘, h ‘?@3 aﬁylnﬁe%ntlhﬁegpglrt%la%&t he am no function, by

(C1- Co) - aRkydnaﬁl()mh(;]rbettheabﬂmh;oﬁa&bngrmm?t}@:pgo? m%/llgratppv\;l uor olrolenz?/:(h?/dr yl
group, R2_can_be rogen or the (Cl-C6)-al kyl group ere the al kyl group
can be moR@nd & togéﬁVs‘M%%fhetW%&an%& thich ey hended. cami fuphergors ¢ 5 part

can be nono- of, mraoglyauaﬁe hfxg'ToF%eWmhﬂéﬁ%Pa h§&$?1§§9azabkaﬁl ifRyisan .

(C3-C7)-cycl oal kyl ,” tarboxy groups, carboxyl groups est

(C1-ce) -al kanmhmpalky]ehégmuprmm;dh groups, hydroxyl groups, methoxy
groups, ethoxy groups, or benzyloxy groups. The (C, -C6)-al kyl group
counting as R2 can furthernore be sgbst\tuted by the 2-

N/ "

Fermula IX1

R is an alkyl radical, or a phenyl ring which can be mono- or polysubstituted by (C;-
Cs) alkyl, (C,-Cs)-alkoxy, halogen, the nitro group, the amino function, by
(C1-Cg)-alkylamino, the benzhydryl group and the bis-p-fluorobenzylhydryl
group,

R; 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, (C;-C¢)-alkyl, (C3-C7)-cycloalkyl, carboxyl
groups, carboxyl groups esterified with (C,-Cg) -alkanols, trifluoromethy!
groups, hydroxyl groups, methoxy groups, ethoxy groups, or benzyloxy
groups.

The (C,-C¢)-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;-Cq)-
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 polysubstitutéd by halogen,



qui nolyl group and the 2-, 3- and 4-pyridyl structure which in each case
can both be nono- or polysubstituted by hal ogen, (Cl-C4)-al kyl groups or
(Cl-4)- al koxy groups; R2 is furthernore the aroyl radical, where the aryl
noi ety on which the radical is based4ps the phenyl ring which can be nono-

or pol ysubsti t (tedq)hkNalQaecy@Balk{ICedrb&B) ‘g?ddf)yloarﬂo@g%hp§é’s%rﬁ?édkyl

car boxyl groups, car boxaqCQ roups es%erlfl éd- wth (ClL al kanol s

trifluoromet hleth(Guﬁs) aﬂgadobmllﬂugromqﬂsyl grmlpb,d)wirom groups, methaxyy gr oups, or
benzyl oxy groups; R3 .and R4 can  be |dent| cal or different and are hydrogen,

hydroxyl, (G - BBYPHRARY 8reups, R REDZYION] &I9PPS; (01 - C6) - al kanoy!, ( Cl- CB)
- al koxy, R?hﬁtﬂk{lcantl%ia&’rﬁt%yor d?ﬁfe@ﬁdaxﬂﬂar@ﬁydrag@ﬂ hpdraRye (@ CE)t'%ﬁk}Vl' {¢,0 group,

t he ami no group, the 1- C4) - nono- or substif ut ed am no group, and

the (Ci- C3) al Koxsyekoa jCa-rﬁshﬁalkamuyic((Eleﬁs)ealkoxbe halogexsHenzyloxy.

- al koxyca am Cl- aIk functio and r ents or S; and
V\herex%/heﬁéié% gﬁ%ﬁ"in%ﬁthg‘?wgg eyt grou§1 SIQ?IMO‘&? ZK)‘F g(g*l 'ﬁ??ﬁjﬂé for the
radical s R Rlgjaffgl suB3iitutéh arfiine gRﬁl,p é’rﬂﬂhBZCf €3)@k6®ch%oﬁﬂaﬁl%dmder5tOOd as

meani ng stral g@; chal n" and "branched" alkyl ’'groups, where "straight-chain
al kyl groups" tigreor ﬁlo(CeQah?lkexyqadmndhihEnm(é}n -G - aﬂexlrfymctloatmd

n- pr opyl pentyl, and n-hexyl and "branched al kyl groups"

deS| ghat eZ r?Qstengsx%Hf)ﬁ radi cal s such as i sopropyl, or tert-butyl

"cycl oal kydd whére ftie Je@l%w\aﬁl&r ﬂkﬂoﬁilkﬁﬁol @%ﬂy%d%ﬂ@laﬁﬁﬂn% 23O\ festhef Or exanpl e,

cycl opropyl, cyclobuty cycl opent ohexyl , or cyclohe tyl,
addi tional |y trdicgsR (;BqaRlzdh Rméisoémndrf*emmmﬂls 6 beiondengood by or| ne,

cuch a5, for - A SHRRURREG” B Rrafthea? R R o i By SPeBBFBEn, - ' °

i sobut oxy or  @IRPE@%ips”tan bé) b exaaiple, radlcals such as methyl ethyl, n-propyl, n-
N-(pyridin-4-yl)- {1 (4-chl orobenzyl -| ndol -3-yl ] g | am de or an acid

addi tion salt bughadenti, and-hemyl hﬁa@b%ﬁlk&kgrehp pignate, fanot her for the
product’ on of & ied) GATEAL «[Vs bR, BRNMBIYF antiall eroic and

“cycloalky!l” 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, anﬁallergic 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



i mmunosuppr essant | i munonodul ati ng action for transplantati on 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 exXdi pients and/or diluents or
auxiliaries 41 Z RRAN~RI Z NRZ of their acid addition salts, where
the radicals R Rl, R2, R3; R4 and g havg the follow ng neaning: R =

hydr ogen, (Cl-C6) -alkwk‘ where the =IkyINgﬂ§xp can be nono- or

pol ysubstituted by the ghgoyl ring -; pHemyl ring, for its part, can be
nmono- or pol ysubstitute pateogfn, (Ql- C6) -al kyl, @C3-C&cyc|oalkyl, by
carboxyl groups, carbox psteridied with (G -C6)-al kanol s,
trifluoromethyl groups, gr oups, nmet hoxy groups, ethoxy groups,
benzyl oxy groups and by“a benz group which is nono- or polysubstituted
in the phenyl noiety by's(Cl-C6i- al kyl groups, hal ogen atons or
trifluoronmethyl groups; Rl can a phenyl ring which is nono- or

pol ysubst | Wi : = -al kyl, (Cl-C6)- al koxy, hydroxyl, benzyl oxy,
nitro, anbﬁg%ﬁgggfggﬁ#gﬁég$anino, (C1-C6) - al koxycarbonyl am no and by a
car boxyl gherepheradicatsak JJox Rb, Ry, BupndZthave the ddlloving ehning) - al kanol s; or R

[ idi t f I | 4 P R$ FO IA I] wh inth
oyrian shneiipen L e derliil e be slaleroue cumbe Fongy eraboRbMuR 2. 3 and

by the phenyl ring. This phenyl ring, for its part, can be mono- or

polysubstituted by halogen, (C;-C¢)-alkyl, (C;-C7)-cycloalkyl, by carboxyl
groups, carboxyl groups esterified with'(Cl-C6)-alkanol's, 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,-Ce)-alkyl, (C;-Cs)-
alkoxy, hydroxyl, benzyloxy, nitro, amino, (C;-Ce)-alkylamino, (C;-Cg)-
alkoxycarbonylamino and by a carboxyl group or a carboxyl group esterified
by (C;-Ce)-alkanols;

or R, is a pyridin structure of formula II:

Re o
3
N~ 2
Re
Formula 1T

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;-C¢)-alkyl, and also the
meaning (C3-C) -cycloalkyl, (C,-C¢)-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;



4 and can be substituted by the substituents R5 and R6. The radicals R5 and
R6 can be identical or different and have the neani ng (Cl-C6)-al kyl, and
al so the neaning (C3-C7) -cycloal kyl, (Cl-C6)-al koxy, nitro, am no,
hydroxyl, halogen, trifluoronethyl, 4R8d are furthernore the

et hoxycar Faregih Sintheomodieaal- cadd pyrieidiml dereocyalelnaygtidyngetlylgadicgd in n whi ch
t he al kyl grou%ﬁb é 4 carpo 1‘;-;toms 42 . R, can furthernmpre be a 2- or 4-
pyri mi di nyl t G péarbbelgtg? b dyPirspASiion wWheredba 2-pyrwdiay rey&casan be in

the 2-, 3- or 4aRRsb0t bPﬁbl?ﬂfEQ@tu{eﬁ% qh,ﬁ%ré{hglngljfog?t hrl ng can be nono- or

pol ysubstltut ed by the ne rou ernore be a 2-, 3- and
4- qui nol yR,stn firtherrpostbiost 2- tBJ-tzmd dbquif€IY} SO tund hwstlmtdm&}o@hrcs)taﬂiejl nitro
i radical; or R _is a 2-, 3-

group, the am roup and (CL -al kyl am n

or 4-quinolyl Sé]tog g‘?"@;‘lt,fﬁ gr%?e% anygo é’%‘@ aE‘g\((Bbﬁs) ‘Hkylﬁﬁ‘énopwilcé&l met hyI and
ui nol yl dic |, -

((:]Cl CG%I g‘léf;gigsa[% ?rgﬂ/@ lglp Eﬁ?%[fh&%ﬁgf%xé l(gjgr%l amo R for the
case where R |$>yhgt3dnmgtyrhamd quihelyhsethyilradjcasipan bmsubﬁmtdd@yr(ﬁh@@alktyhe aci d

di cal of | t | | |, th
S cosyl .t RerERsEiph Rt amig SR CibabogliniRyRo he ol seryl . the
a- phenyl a'Re}'fbfrl the AR wlﬂ:'re R'1§Eyd}b§ n dritfe Eenz? h hﬁt&nﬂBﬁ' B}Ythﬁ aliie.

b
a-lysyl, the a-asparagyl, and %e a- glut an%} IBC |ca where the am no
group of the r extiead of aaatamlnoumatldsl anaino beidpe. gstbcm glynylll,rtbc otsexcoed, or

protected form.and possibl e t ctlv s for the am nq function are
the car bobenz &2 7lapYl the fg?ﬁ oing 4ri§0 ﬁ%dﬁttﬁ oERys Lt ?J? %yj?lﬁw;]yﬁth  r adi cal
(Boc radical) g. hangyladhe - bRty aRiaargy kb Ulyl, ihd &'—‘ﬁsp?ﬁégg'l OhdliReqaspar agy!
and glutanyl radi cg¥ cl al ?r)edy for rggl[yhe secor){d nonbonded car boxyl group -
is present as glutdmyeieradlaalboxyl gr oup or in the formof an ester with
(C1-Co) alkan as the tert.-hutyl ester.
KL can { uotRE BpATTLEapR oT L RBESMERIRS St onh PRI SR and RL,
together with bl’lﬁedi‘éd fo@ﬂ%d%%%l& 9rd’béUtiQ/@ Ingh%‘J f&@tRe RAMSRnctiaré Wet her nor e
form a piperazine ring of forml a or a ormglperazme ringif RLis
an am noal kyl earbobgrzayy radlqwh(l:tadlcal) 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;
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

Ry 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,-Ce)-alkylamino, the benzhydryl group and the bis-p-fluorobenzylhydryl

group,



Formula 11l R7 is an alkyl radical, or a phenyl ring which can be nono- or
pol ysubstituted by (Cl- C6) al kyl, (Cl-C6)-al koxy, halogen, the nitro
group, the am no function, by (Cl-C6)-alkylam no, the benzhydryl group and
t he bis-p-fluorobenzyl hydryl group, 48 R2 can be hydrogen or the

(G -C6)- aRKVénlﬁkrlﬁ}lmo%emftl& (e akin gwu?um&aﬂlebcﬁkﬂ%&: p & BRGhysglst i tut ed
by hal ogen and phen which for its can be nono- or polysubstituted
by hal oge[l (fc])olwbsmul@}dqby Hatpeaand phertybahiop) for ttapébbm be mowarys, cangxyI I
groups esteri r ups ydr oxy
groups, met hoxt}ag?dc%&{sﬁtéd%yh%%gena{)d(aés‘}? g('ry l tSthﬂu m‘&? 2‘%‘

(Cl-C6)-al kyl groapf) caderyl gaau;ﬁ,%sﬁaﬁ@@wlﬂhgcﬁia%y rm(aﬂotaetrﬁ%%métﬁyled by the 2-
qui nolyl group and the 2-, 3- and pyri structure which in.each case

can bot h be nBAYPS, @wdmvygebs% methoxy gbcgppﬁeﬁtby@rgroqm orhgnzglokyl groups or
(C1l - - alkgéﬁ groups; R2 Is furthernore the aroyl radical, where the
aryl nnlety on P€h the radical is based is the phenyl ring which can be

nono- or Phd §&ubStally igeshpiouh@h OGERY, can (i therabie & s}tﬂshmu{e@%y@m acycl oal kyl ,
car boxyl groups,, carboxy ng >L£S esterified with (Cl-C6) -alkanols,

trifl uoronet hyfuigelzLigroup g | 3-cind Gy ridirbstrisiure qiuwacfe@mﬁgm groups, or
b | d hyd
ydr oyl (e 1ok pE e of Yol stifined b Hal i, @ Bl ERLpEBE o EE

- al koxy, hal ogslkoxpgronpd; oxy R3 and R4 can furthernore be the n| tro gr oup,
the am no group the (Cl - nono- or _ dial kyl substituted ami no group, and
the (Cl- By isdPrbsrpross r@myém%ﬂ whiie tegy lsroigeon i b:ﬁ)e radlcal is

LRy Byt e b B AU ORI 0 7 ' a0
radi cal s R, RI(C|R)- aIBa/l (R4 C7R5yc16%ﬁkylaMb<R3'l geoupe,roattdxyl groupeesterifdst ood as
meani ng TSt r Al g R G, tinoromeihy atosps, KYdPoMyT roups. methoxy & 91 - chaim
groups, ethoxy groups, or benzyloxy groups;
R; and Ry can be identical or different and are hydrogen, hydroxyl, (C;-Ce)-alkyl, (C3-
Cy)-cycloalkyl, (C;-Cg) -alkanoyl, (C;-C¢) -alkoxy, halogen, benzyloxy.
Rj and R4 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,-C3) -alkyl function; and
Z represents O or S;
and where the designation alkyl, alkanol, alkoxy and alkylamino groups for the
radicals R, Ry, Ry, R3, R4, Rs, Rg, and R7 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
example, methoxy, ethoxy, propoxy, butoxy, isopropoxy, isobutoxy or

pentoxy.



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 naani ng radicals such as, for exanple,
cycl opropyb., cyohedivdiiént comptising N-ipyridiiva-yDiexlchibbenvgl) ah@may! ,

addi tional |y the designation "hal ogen" represents fluorine, chlorine,

br oni ne, ¥Halyewylamidesanapid addiiiogsalt thereof i adsijonyouptomaspexeipiants r adi cal s
such as, I g y, ethoxy, propoxy, butoxy, isopropoxy,
isobutoxygﬁyorﬁéﬁﬁg§§?ugﬁggﬁg. A nmedi canent conpri sing
N-(pyridin-4-yl)-[1-(4-chlorobenzyl)-indol-3- yl]glyoxylamde or an acid

o T 381 PSR R B By BT iSRS lBu S | o
char act er bg@d formdldBs pﬁ‘o@e@ﬁﬂa%ﬂdcusﬂfmér??hﬁrﬁ{a%ﬂtﬁai edcBpibtiOEeFsed with
or diluents or other auxiliaries

customary pharnaceuti cal excipients and
to give pHibventscenatherauxibiedpmtoagiveopharmacebtieal gheparations ar brohghtaptowt i cal | y
useabl e fﬁ{mZtR lR., %% Z NR3R or their acid addition salts, where
the radi cd*@PR “ﬁiyuﬁ MR4 and Z have the fol | owing neaning: R =

hydr ogen, (Cl-C6) -al kyl, where the al kyl, group can be nono- or

pol ysubstituted by the phenyl ri ngz Thi § phenyl ring, for its part, can be
mono- or pol ysubstitutgd by hal ogefy (Cly -al kyl, (C3-C7)-cycloal kyl, by
car boxyl groups, carboxyl feLlfie ith (G -0C6)-al kanol s,
trifluoronethyl groups, ¢(&ydnese—4roupyd, net hoxy grodps, et hoxy groups,
benzyl oxy groups and by} a bé zyl !roupZNhi ch is nmono- or pol ysubstituted
in the phenyl noiety _

or their acid addition salts,

where the radicals R, Ry, Ry, 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, (C,-Cq)-alkyl, (C3-Cs)-cycloalkyl, by carboxyl
groups, carboxyl groups esterified with (C,-C¢)-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;-Ce)-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 (C;-C¢)-alkanols;

or R, is a pyridin structure of formula II:



by (Cl1-C6)-al kyl groups, halogen atons or trifluoronethyl groups; R can be
a phenyl ring which is nono- or polysubstituted by (Cl-C6)-alkyl, (Cl-C6)-
~al koxy, hydroxyl, benzyloxy, nitro, am no, (Cl-C6)-alkylam no, (Cl-C6)-
al koxycar bonyl am no and by a carboxyl 4§roup or a carboxyl group esterified
by (Cl1-C6)-alkanols; or RL is a pgridin structure of fornmula I'l: 45 Rs 4
3 N= Forneillk _Il wherein the pfidén structure is alternatively bonded
to the ring carbon atons 2, 3 and gan be substituted by the
substituents R5 and R6. The radi cal R6 can be identical or
di fferent and have the neaning (G - |, and al so the neaning (C3-C7)
-cycl oal kyl, (C -0C6)-al koxy, nitro,/aN no,* hydroxyl, hal ogen,
trifluoromethyl, and are furtherngge the ethoxycarbonyl am no radical and
the groupa carboxyalkyloxy group in which the al kyl group has 1-4 carbon
atons; Rl can furthernore be a i- é- pisinidinyl-heterocycle or a
_ pyridylnethyl radi cal in which in the 2-, 3- or 4-position
where the 2-pyrimdinyl ring can be nono- or polysubstituted by the nethyl
group, R1whareif thetpyadmmtrictuee is alernaBvelnhandeddo thecriqgl caghonuatoms &, et i t ut ed

(1’ Go) - af iyl anihd ePEaf Sind byt s haR Ry dif R ARURIPRIBSs o1 oup,
where the ringcapbdidenti@l of QifeRn amhavetalfwxheaﬁﬁg emsLoglaylkﬂEédaydlsormél cals can
be substituted by (Cl-C6)-al kyl, (Cl-C6)-al koxy, nitro,” am no and

(Cl1-Cs) - al koxymamogyCaﬁivayclmlleofClt-Gé -atlenay, pitrer amiro; bymywlo@é@gmx t he

b | furt h di f |
onnat ur ol it nG iR nbBST AR fre bR e eyl et iiny Biryo Mo Aha fe, 1 ¢ e
a-leucyl, the grdup® b%@)@alk)‘lbﬁy gmﬁﬁrwdvhlchm ﬁkﬁ@?&ﬂ Fx’dsalﬂélf karbbA 8tond;

histidyl, the a- prolyl, the a- nyl, the a-1 , the a- asparagyl and
t he a- g| Bugm/furthgun@rmbea} or4 pyr1m1d1nyl heterocycle orapyrldylmethyl radical in

which CHj; 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-quinoly! structure substituted by (C;-Ce)-alkyl,
halogen, the nitro group, the amino group and (C;-Cg)-alkylamino radical;

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



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-butoxycarbonyl radical (Boc radiggal) and also the acetyl group,and in

the case ®adde, aneficr Wit RO finBLut 468 !to Wifdh §8) afItBWEES chPRurffbmége second

nonbonded car boxyl™ group is preSent as a car boxyl’ ‘group or I n the

form of an est dorma pipefaZineGhig ofahdkfvamlila, Illeorg.hoamopigeheinetinyif R @¢ oyl , or as
the tert-butyl este R1 can further be the

al |'yl ani nocar bBAROAKYIGHEEFPYR BOMICY | group; 46 R and R1, together with the

nitrogen atomto which they are bond can furthernore form a piperazine
ring of the formula Il or a honopigeraAne ring if RL is an am noal kyl ene
al ky

group in which Formula Il R7 is™a TRaical, or a phenyl ring which
can be nmono- or polysubstituted by ( /C6) al kyl, (Cl-0C6)-al koxy, hal ogen,
the nitro group, the amno function, by (Cl-C6)-alkylam no, the benzhydryl

group and the bis-p-fluorobenzyl nggm R2 can be hydrogen or the
(C1-C6)-al kyl group, where the alkyl group can be nono- or polysubstituted
by hal ogerR7amh dkgmadicathorchplicny] hh@wb&htcanaanimaonmr;mlysnnbstnp&ﬂmt(bﬁ ituted
o oups. st er | { Cebih @cé@) 7y, BRGRRo 6 i pionBe aExng MACEb Y. hydr oxy
(CLC5) - ot kyl o BGE ARy e &W 8?5“ﬁﬁ“ft*r‘r%r9fé L
qui nol yl gr oup geoup, t he 2- 3- and 4- pyr i dyI struct ur e which in each case
f?ﬁ- 02;) : héﬁeﬁwngngmag e (O anath Erripe e ! i %5%1 <Yied rég? he aryl
o L o CBeb ARG B Wee S AH R T Mgl can b rone,
groups, car boxypblygubstingedey kalogdne (C;-Cs)-alkyl, (C3-C5)-cycloalkyl, carboxyl
groups, carboxyl groups esterified with (C,-Cs) -alkanols, trifluoromethyl -
groups, hydroxyl groups, methoxy groups, ethoxy groups, or benzyloxy
groups.
The (C;-Cs)-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-Cy4)-
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, (C3-C7)-cycloalkyl, carboxyl groups, carboxyl groups esterified
with (C;-Cg) -alkanols, trifluoromethyl groups, hydroxyl groups, methoxy
groups,' éthoxy groups, or benzyloxy groups;
R; and Ry can be identical or different and are hydrogen, hydroxyl, (C;-Ce)-alkyl, (Cs3-
Cq)-cycloalkyl, (C,-Cs) -alkanoyl, (C;-C¢) -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;-C;)—alkbxycarbonylamino
function or the (C,-C;) -alkoxycarbonylamino- (C;-C3) -alkyl function; and

Z represents O or S;



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, (C 1-C6)-al kyl, (C3- C7)-cycloal kyl,
(C1-C6) -al kanoyl, (Cl1-C6) -al koxy, hé&fogen, benzyloxy. R3 and R4 can
furthernore be the nitro group, the am no group, the (Cl-C4)-nono- or

di al kyl substituted am no group, and the (Cl-C3)-al koxycarbonyl am no
function or the (C 1-C3) -al koxycarbonyl am no- (C 1-C3) -al kg{l function;
and Z riagmdseatbedgignation allyl, alkanrel ety andelkylasiinmerovrsfontheyadicals RaRol |

al koxy and ky!| &m o pgr . I s R2 4 R " R6,
and R7 is n%irzh%?w}?Sékg’ea%gg{ségrg{ngggﬁ gog@eﬂeh]ggésﬁ)éaagﬁ:e ?ﬂ'g £ 3¢ }}t'réRﬁalgriR%d
"branched" &biayithed? alkybgroupse wherestirigtgithaiahiliyh grlulsyl cagbeyfos exanggle,be, for

exanple, radjcals such as nethyl, ethyl, n-propyl, n-butyl, n-pentyl, and
n- hexyl and radigaltoKBds mamz/i,|eﬂg#acﬁfgpyldkgvtghat%p@f@nd@;&smaél,d PEIFkedl s such
as i sopropyl it ; Te o reSek as neani ng
radi cal s sughkyggr,&j?gordeg g%rt%l fgr’ é\’%@é’ﬁgﬁaﬁ%‘yﬂg"& %ﬁéﬁ%‘%}?%@i?g (I)pentyl ,

cycl ohexydloalkyl” syta lbohadarstbod adué¢aningradikals sueh asldsr graatplonycibpropgen”

represents f| I.he hl or.k n rom ne, .qr jodine, and the designation
"al koxy gro&ﬁagélgﬁlr%%cg eg{yll,acglﬂggﬁxgﬂ]g&g%clcgwse!a{yﬁor exanpl e, net hoxy, ethoxy,

pr opoxyadditidh&lkMhe desdiacip®BalogefORpESs DiiorfrRNEHIdrhe, Bromif¥, 0€ &Rithef ad théie
production of a medicanent, characterized in that N-(pyridin-4-yl)-[ 1-(4-
chl or obenzyIdpsigradion -‘alkgxy goyR xipPspniradicals puchicrs dforerntnle inahaxy, ethereof is

processed vm'p%'boxg’%gcg{grarsxprgﬁ(g{fﬁgsgw{ﬂqp&]peﬁ%’?%_pi ents and/or diluents or

ot her auxilitaries to give ceutical parations or brought into a
t herapeutically useable form

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 therapeutically useable form.



