NO 98/ 09946 PCT/ EP97/ 04474 N-substituted indole-3-glyoxylam des having
anti- asthmatic, antiallergic and i nmunosuppressant/i nmuno- nodul ati ng
action 5 Description Indol e-3-gl yoxyl am des have vari ous uses as pharnaco-
dynami cally active conpounds and as synthesis conponents in. the

phar maceutical chem stry. 10 The Patent Application NL 6502481 descri bes
conpounds whi cHOh88£0%34&@nti i nflammatory and anti pyr BEFEERIDIQ4434 of

action and anal gesubseLtutdd V. ibdoieesEyiyd:tfladdaent CBadifly8 Sdntiwentions

derivatives of i -3-ql.yoexyli i d_and,] ' ds

havi ng anal gesi 3fgg%¥%%’nv%l%aﬁ#g%ﬁ3}§%r eﬁ'@é‘%’?%mp %?Fgui‘f‘gp ;;E%%
Donschke et al . mpAutating acwdon 1961)) describe 3- indolyl gl yoxyl ani des

whi ch are not characterized pharnmacologically. E. Walton et al. in J. Med.

Chem 11, 1252 ( 96§ sLe ort 25 on indolyl-3-glyoxylic acid derivatives
whi ch have a 'bﬁ@-g#%%aactivi ty on gl ycerophosphate dehydrogenase and

| actat e dehydrogenase. Euoropean Patent Specification EP 0 675 110 Al 30
describes 1Hindels1d-glymoiaindassWMhatl arfikiugf idskd £5 sRhAdaddrhi bitors

and are used in the treafnent q:f septic sho&k, i N pancreat| ti and in'the
treatment of alMEPBFEAHHY ni 3 Fd r AEURBYHTY arthi (P8, 3BYHHEHiSn of the
present inventi cemponentsuke theaphabhaceytoiasll cbepbstrds- from t he

i ndol yl - 3-ghgoxylic¢c acid series, which have antiasthmatic and

! norodul at | n%‘heacgaltoe?l't '.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 aétivity on glycerophosphate dehydrogenase
and lactate dehydrogenase.

Euoropean Patent Specification EP'_ 0 675 110 Al

30 describes lﬁ?indole-3—glyoxylamides wbich are profiled
as sPLA2 inhibitors and are used in the treatment of
septic shock, in pancreatitis, and in the treatment of
allergic rhinitis and rheumatoid arthritis.

35 The aim of the present invention is to make available
novel compounds from the indolyl-3-glyoxylic acid
series, which have antiasthmatic and immunomodulating
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~l1~l~~~1I~ I1IH~Il~H I Il ~O~ll~ *167167* *@0001* 2 The

chem cal processes for the preparation of these conpounds and
pharmaceutical processes for the con- version of the novel conmpounds into
medi canments and their preparation fornms are furthernore described. 5 The
subject matter of the invention conprises conmpounds of the general fornula
I, ZR R4 N~ Z NRIR Fornula | 71 where the radicals R Rl, R, R3,
R4 and Z have tTke fchelmdvahg prearsags Ro:fmhbogeapafiﬂnﬁﬁ)eﬂlkyhsemhere

the al kyl 0" ouPcSou iy D880 hariacBALYEUDS HeLUEELLD %J}e mgmél Ling.

This phenyl rin Its part, can be nono- E titute

hal ogen, (C1-C6 er%&‘?&/l o ('ﬂlec ’)‘°Ve]cyEPBH?‘R’§‘FS Bpt Ea PmSPE%p§ndcar boxyl
groups esterlfthdlmmpﬂena?htﬁﬁh fokenare, furthénsosetdeehiBadgr oups,
hydroxyl grogps, nethoxy groups, ethoxy groups, benzyloxy groups and by a
benzyl group whjch is, nono- or polysubstituted in the, phenyl nnlety by

( C1- 08) - al kyl g%ﬁp%“mcﬁgé}?%SnﬁfthetWY?WH?F@?% poynds

of the general formula I,

z A
N

10
where the radicals R, R;, Rz, Ri, R4 and Z have the
following meaning:

R = hydrogen, (C1-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;-C¢)-alkyl, (C3-Cy)-
cycloalkyl, by carboxyl groups, carboxyl groups
esterified with (C;-Cg)-alkanols, trifluoromethyl
20 groups, hydroxyl groups, methoxy groups, ethoxy
groups, benzyloxy groups and by a benzyl group
which is mono- or polysubstituted in the phenyl
moiety by (C1-Cg¢)-alkyl groups halogen atoms or
trifluoromethyl groups.
25 .

Ry can be a phenyl ring which is mono- or poly-
substituted by {C1-Cg) ~alkyl, (C1-C¢) ~alkoxy,
hydroxyl, benzyloxy, nitro, amino, {C1-Cs) -
alkylamino, (Cl-Cs)—alkoxy—éarbonylamino and by a

30 carboxyl group or a carboxyl group esterified by
(C1-C¢) —alkanols, or is a pyridin structure of the
formula II



Rl can be a phenyl ring which is nono- or poly- substituted by (Cl-C6)
-al kyl, (Cl-C6) -al koxy, hydroxyl, benzyloxy, nitro, am no, (Cl-C6)-
al kyl am no, (Cl-C6)-al koxy-carbonylanm no and by a 30 carboxyl group or a
carboxyl group esterified by (Cl-C6) -alkanols, or is a pyridin structure
of the formula Il 3 - RS PN3 2 RFornula Il where the pyridin
structure is alternatively 5 bonded to tRe-ring carbon atons 2, 3 and 4
and can be substituted by the substit®ents RS and R6. The radicals R5
and R6 can be identical or different an the nmeaning (G -C6) -alkyl,
and al so the neaning (C3-C7) -cycloal kyf", -C6) 10 al koxy, nitro, am no,
hydroxyl, hal ogen and trifluoronethyl a furthermore the ethoxy-
car bonyl ami no radical and the group carb®®- al kyl oxy in which the alkyl
group can have 1-4 C atons. 15 Rl can Rair t her nore be a 2- or
4-pyrimdinyl - heterocycle or a pyridylnmethyl radical in which CH2 can be
in the 2-, 3-, 4-position where the 2FOFPR*%i ¥k nyl ring can be nono- or
pol ysubstituted by the nmethyl group, furthernore are [SIC} the 20 2-, 3-
and 4-quinolyl struct ypg, sUbstit U %%y (&1- -.al kyl, Qgen,. the nitro
group, the argno group and thé g%gg .rzafﬁaFgg%ﬁg r%%|€3 fﬁé?t&VsTY
5 onded to the ring carbon atoms 2, 3 and 4 and

can be substituted by the substitutents Rs and Rg.

The radicals Rs and Rg¢ can be identical or

different and have the meaning (C;-C¢)-alkyl, and

also the meaning (C3-C;)-cycloalkyl, ({C1-Cg) -

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
(C1-Cg) —alkyl, halogen, the nitro group, the amino
group and the (C;-Cg)-alkylamino radical, or are
[sic] a 2-, 3- and 4-quinolylmethyl group, where
the ring carbons of the pyridylmethyl and
25 quinolylmethyl radical can be substituted by (C;-
C¢) -alkyl, (Ci-Cg)-alkoxy, nitro, amino and (C;-
Cs) ~alkoxy-carbonylamino.
R; for the case where R is hydrogen or the benzyl
group, can furthermore be the acid radical of a
30 natural or unnatural amino acid, e.g. the oa-
glycyl, the d-sarcosyl, the a-é.lanyl, the o-
leucyl, the o-isoleucyl, the . O-seryl, the a-
phenylalanyl, the o-histidyl, the o-prolyl, the
oa-arginyl, the oa-lysyl, the a-asparagyl and the
35 o-glutamyl radical, where the amino groups of the



[sic] a 2-, 3- and 4-quinolylnmethyl group, where the ring carbons of the
pyridyl methyl and 25 qui nol yl net hyl radical can be substituted by (Ci-
C6) - al kyl, (Cl1-C6)-al koxy, nitro, am no and (Cl- C6)-al koxy-carbonyl am no.
R1 for the case where R is hydrogen or the benzyl group, can furthernore
be the acid radical of a 30 natural or uEnaturaI amno acid, e.g. the a
glycyl, the a-sarcosyl, the a-alanyl, the*a- |leucyl, the a-isoleucyl, the.
a-seryl, the a- phenykabpegtivd heamino st acids tbana- peol Wresehe dnargi nyl,

the a-lysyl, the a-asp gtg) aovicand the 35 grotidawy| raghigal y\gggﬁol e amno

groups of the 4 respective amno aclds can_be present in rotected or
protected form Possi BF@te‘E)‘F’df%cqriq}‘QSgrfBEp§hFo R 5“’1”?1"01% & dh€re the
car bobenzoxy radi cal ¢Zrbeéradxy arefiidad t ¢zt r&dbetbxyeadbamel texdti-cal (BOC

radical ) andsal so they, gsgcyérg;n%prahmcgfe(ﬁ&sefa%fmw? 23026 Ay N d

gl utanyl radical claine

econd, nanbon car box q%lroup is
present as a free caPGEXYE GF8ER- ofni ABEESFE: BF JF0 eana'&atré?rgyﬁn
Cl- C6- al kanol s, e.g. gdutamyhetdadicadt hylaigedas forheR{,er thbut yécmsi,er. Rl

can furthernmore be thgongbhydfntaLE8EPON ko@p”%*shylg&ﬁs%%l d¢ @rogiee R and
Rl, together with the nltr%%in atomto Ich the are bonded, can

furthernore forma pi F8FR2 9EOYR ngT of 2t FBef &P | f| 130 Fster with
hormopi perazitfe ring iCh-®R-alkanolsuri aoal kabenbegmetpyiln wthyh -ox NsR7

Formula 111 the tert-butyl ester. R; can furthermore be the
allylaminocarbonyl-2-methylprop-1-yl group. R and
Ri, together with the nitrogen atom to which they
are bonded, can furthermore form a piperazine
15 ring of the formula III or a homopiperazine ring
if R; is an aminoalkylene group: in which

Formula III

20 R, is aﬁ alkyl radical, a phenyl _. ring which can be
mono- or polysubstituted by (C1-Cg)-alkyl, (Ci1-Ce)-
alkoxy, halogen, the nitro :g"roup, the amino
function, by (Ci1-Cg¢)-alkylamino, the benzhydryl
group and the bis-p-fluorobenzylhydryl group.-

25
R; 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, 'f_:(Cl-Cs)-alkyl, (Cs-
30 Cy) ~cycloalkyl, carboxyl grou.ps';;'_ carboxyl groups

esterified with (Cl—Cs)-—alkan:ol'—s', trifluoromethyl
groups, hydroxyl groups, methoxy groups, ethoxy
groups or benzyloxy groups. The- (C1-C5)—alky1 group
counting as R; can furthermore: ;_-b_e substituted by
35 the 2-quinolyl group and the 2-, 3- and 4-pyridyl
structure, which in each case ca_n'_both be mono- or
polysub_s_tituted by halogen, (Cl-c;;)—alkyl groups or



20 R, is an alkyl radical, a phenyl ring which can be nono- or

pol ysubstituted by (Cl1=C6) -al kyl, (Cl-C6) - al koxy,. halogen, the nitro
group, the amno function, by (Cl-C6) -alkylam no, the benzhydryl group
and the bis-p-fluorobenzyl hydryl group. 25 R2 can be hydrogen or the
(C1-C6)-al kyl group, where the alkyl grqup can be nono- or pol ysubstituted
by hal ogen and phenyl which for its part® c¢an be nobno- or pol ysubstituted
by-' hal ogen, '.M CO &hk@h),-51B®xF0 gEoipscyBi ob$ kinhy thesmioaney Ithgr @erpylcar boxyl
groups es{ ﬁ“ fied V!atdlc(a@%' QRled kanel Sarc%fl' fh??éﬂ@%' whgérlﬁuléﬁishydr oxyl
groups, nethoxy groups,, ethaox rQups ar. benz Xy .groups. e

(C1- 08) - al kyl group thl Hﬁyé?%ﬁg c&n %tﬁ%’@%ﬁfgr élgg ?gbg{’i f8Peleby 35

t he 2-quinolyl groupnard tdre B1¥subsdituipsd i by | haldgeanct (heCewalklyli n each

case can bot§ be nmongs,_er) - RRIGAYRGE | t Ut &dlitNal 0geBups C1- GablooRb/kY!
groups or 5~ (Cl-C4)-al koxy groups. .R2 is furfhernor %he arqyl _radical,
where the aroyl moi 5PWHIF whi cr‘?sttﬁ?:éfl?%di calP¥s basg%l'f:é) T?ngaﬁ‘r?&ﬁyl . ring

whi ch can be nono- torificiorembshyl ubgedupy, halydgeryl ChrGipsal kndthoxy( C3- C7)

-. cycloal kyl, car boxyls OURS ok HBWs o3 BERSy ESHPJugd . by
(C1- Co) - al kanol s, gi?‘%orom?ﬁ?l grousps?, hydré'%xy'l grou%s, met hoxy

groups, ethoxy groups or benzyl oxy groups. 10 R3 and R4 can be identical or
different ab@l aRe dndr ®gencarhydreoxbentiallt)oral IALEfef@3t CAntyelre- al kyl ,
(C1-C6) -al kanoyl, (fdaier,a! kPdYorxe! 0Oge-&)da1kenzy! gxyc, R@neé-R4 can
furthermore be the ntrQ "qeoue) LDRaATO L0HD -atRxd Th T 15 O

benzyloxy. R: and R; can furthermore be the nitro

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

15 dialkyl-substituted amino group, and the (C3-Cj3)-
alkoxycarbonylamino function or (C;-Cj3)-alkcoxy-

' carbonylamino- (C;-C;)-alkyl function.

Z is O or S
20 |
The designation alkyl, alkanol, alkoxy or alkylamino
group for the radicals R, R;, Rz, Ri, Ry, Rs, R¢ and R; is
normally to be understood as meaning “straight-chain®
and “branchéd" -alkyl groups, where “straight-chain
25 alkyl groups” can be, for example,' radicals such as
methyl, ethyl, n-propyl, n-butyl, n-pentyl and n-hexyl
and ‘“branched alkyl groups” designate, for example,
radicals such as isopropyl or tert-butyl. “Cycloalkyl”
is to be undérstood as meaning radicals such as, for
30 example, cyclopropyl, cyclobut&l; cyclopentyl,
cyclohexyl or cycloheptyl. - o
The designation *halogen*” repﬁQSents fluorine,
chlorine, bromine or 1iodine. The Qeéignation *alkoxy
group” represents radicals such éaé, for example,
35 methoxy, ethoxy, propoxy,'butoxy, iéépropoxy, isobutoxy
Oor pentoxy. v

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



15 di al kyl -substituted am no group.., and the (Cl-C3)- al koxycarbonyl am no
function or (Cl-C3)-al kcoxy- carbonyl am no- (Cl-C3)-al kyl function. Zis O
or S 20 The designation al kyl, al kanol, al koxy or al kylam no group for
the radicals R Rl, R2, R3, R4, R5, R6 and R7 is normally to be understood
as neani ng "straight-chain" and "branched" al kyl groups, where.
"straight-chain 25 al kyl groups" can be; $#or exanple, radicals such as

met hyl, ethyl, ﬂlﬁéﬁsylacméoutsﬂch aspenby! ei’élﬁblré hwh:ocandndnram@hed al kyl
groups” deS|gnat for

dical s_such Qpro or_teft- but yl .
"Cycl oal kyl " uggufﬁf dbrsfggﬁpggrﬁ%a%ﬁ?él % g’ca S su%%nlc a <3r’30
exanpl e, cyclopﬁ@p?laScyﬁ?fﬁﬁﬁéﬂple@yépgbé%t§Gld- d@@ﬁéﬁeﬁ?#dormﬁ%RHNSheptyI
- g_he de%gnatlaalahal Qaeal 'kreae@aﬁnt Sukh £d | ngcid £hl §Tidtnidr b e o][
i odi ne. e de a gro pre s-ra suc or
exanpl e, 35 %etﬁou “2thox y,2p¥% oxy?P r{é* g?%%proﬁ%yﬁglﬁéobu 03§ or
pent oxy. The comﬁﬁéﬁﬁgs%kﬁﬂﬂﬁﬂ ﬁ&lﬁm Fﬁéfl?R¥QRQQEﬂCc&ﬁlﬁl§ﬁdb%uc%ME%bnt as
acid addition saktg, for exanple as salts of 6 mneral acids, such as, for
exanpl e, . " hydrochloric acid, sulfuric acid, phosphoric acid, salts of
organic aC|ds such as, for exanpl e, acetic acid, lactic acid, malonic
acid, maleic acPBethf thertempeunds ofgitheofPemaks L . €§deB@HFoﬁ?%¢§uﬁﬁf citric

acid,, .. embonuocioaagdcalrsetawlwl fraai 6016§d>1ﬁ1dst roff Ither @aewhis . Rodah and
succinic acid. Bot letng 1 6 r%(a.md% oEré f1‘ 9 }aén%af&@ rebdlts are
physiologically tolerable acid.
.Administration can be carried out orally, parenterally,
intravenously, transdermally or by inhalation.
15 B
The invention furthermore relates “to pharmaceutical
preparations containing at least one compound of the
formula I or its salt with physiolbfgically tolerable
inorganic or organic acids and,f if appropriate,
20 pharmaceutically utilizable excipieﬁts and/or diluents
or auxiliaries.

Suitable administration forms are, for example,
tablets, coated tablets, capsulés, solutions or

25 ampoules, suppositories, patches, powder preparations
which «can be inhaled, suspensions, creams and
ointments. N

The compounds according to the invéépion have a good

30 antiasthmatic, antiallergic ;- and immuno-

suppressant/immunomodulating action;:  for example in
transplantations and diseases suéh as psoriasis,
rheumatoid disorders and chronic polyarthrltls, in the

following pharmacological models:




10 biologically active. The conpounds of".the fornula 1 can be
admnistered in free formor . as salts with a physiologically tolerable
acid. -Admnistration can be carried out orally, parenterally,

i ntravenously, transdermally or by inhalation. 15 The invention furthernore
rel ates to pharmaceutical preparations containing at |east one conpound of
the formula | or its salt with physiolagi’cally tol erable i norganic or
organi ¢ aci ds arkhhibitdppr ofir thbe*1a6e pwdsmcea_udi(giabhy_w;i htzgﬂé_emf

exci pi ents and/ RRr=Yy rﬂggi At tzabl mnistration fornms
are, Iof or exanpl g,l qitabl e%gt,:ego%t e gltegbf’ié?g],'mc%hgpg'u gg}ggi‘)!?ﬁqsons or 25
anpoul es, suppositories, patches, powder preparations which can be inhal ed,
suspensi ons, credie aguined npigst $200he CEUPAYNABURELON HaPE P EhSe)

i nvention hage g,4Q0 [ . le, antiallergic and inmupo- .,
suppressant/;érrrrf}?\orm(cjjiﬁt:'jtitQ’ieﬁll és%?%gg?;é&f%‘?bée&tfgﬁﬁoggﬁﬁ wﬁggngﬁfﬁgﬁ’t"&’t’? ons and
di seases such: aShHFiaki svalbwemmet o dai 86 ddOHANd it oppested 2
polyarthritis, iwedkse 1dtodd.ovdme paak naeeéﬁgbﬁabtﬂwelw&th- lolzralb&hizb,'ht : Fn of
the "l ate phase” Si ilia.lLnt 4 ur,s.after a rgen chal | enge
i n gui nea pigs h};arfgo éﬂ?ﬁ%ﬂaé p?ﬁgg(fg{gogééS&%g,a r%l?lhﬁa?-g}?rf eﬁggﬂgﬁﬁ‘geS wer e
actively sensiti S RUERBo UL B t9ErRRItBu Mot utien) g for @Pal-bum n + 1
ng of Al (CHLB) ametdndsst extt 2_hom\twk$3teat-,erth@ﬁn}a@agsaf‘,@@h ”hpﬂsltédng_,%\nhth
oval bum n, the il e nhal ati.on_chal | enge
oval bunin (0.5 ‘%ﬂrggr?;ft \;15{50?‘5 | on% fOE)E? %tl-ha%’ exSnGutnated 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 cb:\j: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 histaxnine 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



10 seconds. 24 hours later, the animals were killed by neans of an
overdose of urethane, exsanguinated and a bronchoal veol ar | avage (BAL) was
carried out using 2 x 5 nm of 0.9 %strength physiol ogical saline
solution. 15 The lavage fluid was col |l ected and centrifuged at 400 g for
10 mi nutes, and the pellets were suspendeg in1mM of 0.9 %strength
physiological saline solution. The eosinophils were counted

m croscopi cal | yhonra Neaftmrer athenden afchallehgé ni ngrhey npaﬁseﬁﬁadaecton

Di cki nson 20 teghnkbition 015%75:33 h$11£Sin kt'h}I el %gscgg{aﬁf t:ed3

sel ective stain for. eos n e, eosi nophi ﬁ I'n the s c]
count ed here fof*84EH A lgnanlﬁiﬁﬁessed as eosi nophils
(mllions/animal). For each group the nean value and standard devi ati on
were 25 detesni padieThe PRIGSALAGR 'offh'é}l% fa@é sﬂééé‘opgggg{;l 1{ o, .t he
group treated with test supstance mas ated according to tH

following formula: (A - é? gaterggl e?@ﬁn cn eﬁ%ﬁ)ln‘ﬂPlnPﬁthgﬁlon 30
in this formul a_A_eosinophils correspond to the untreated chal | enge group,
B eosi nophils fo th F%Jﬁgggxi g oyp, anf knqghil to t*e unchal Tjenged

control group| aninmal s pere treated wih a hj st&mne Fﬂ?antegonist
(azel astine; .0 r:m/ kg-p-0.) 2 frgidkg) before al | PI’_QG chall Tewidétion avoi d
deat h. The adm ny&bﬁﬁ&:uﬁm_of “the sest | substancgs or| ofi;t he veli gl e jwas

carried out 4 i hours after al| ergen :haIJenqe. The] percentage i nhibition
of eosinophilif in the BAL. was| cafcul it ed'8n * P oups of 6|- 147-%ni dal s.
. : 30 p.o. + 4h 10 68.8
According to Bx. 1 5 i.p. + 4h . 10 27.8
10 i.p. + 4h 10 - 55.4
30 p.o. + 4h 9 56.1

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

The PPIase activity of the cyclophilins was measured
enzymatically according to Fischer et al. (1984). After
isomerization of the substrate by the peptidyl prolyl
15 isomerase, this is accessible to chymotrypsin, which
cleaves the chromophore p—nitroaﬁiline. For the
determination of inhibition of the PPIase activity by
substance, recombinant human Cyp B was used. The
interaction of Cyp B with a potentiel' inhibitor was
20 carried out as follows:
A certain concentration of purified Cyp B was incubated
with 1 pM substance for 15 min. The PPlase reaction was
started by addition of the substrate__: solution to the
reaction mixture which contains'.""':' HEPES buffer,
25 chymotrypsin and either test or contfol samples. Under
these conditions, first-order kinetfg_és were obtained
with a constant Kepservea = Ko + Kengz ,:' .where K is the
spontaneous isomerization and X, “is the rate of
isomerization of the PPIase activit.y.. The extinction
30 values which <correspond to the amount of the
chromophore c¢leaved were measured u_sing a Beckman DU 70



5 Table: Inhibition of the | ate phase" eosinophilia 24 h after allergen
chal l enge in guinea pigs 8ubstanc6 Dose Adm nistration,' n %[ ng/kg]
Inhibition Cyclosporin A 5i.p. + 4h 17 50.0 10 i.p. + 4h 11 47.0 30
p.o. + 4h 10 68.8 According to Ex. 1 5i.p. + 4h 10 27.8 10 i.p. + 4h 10
55.4 30 p.o. + 4h 9 56.1 Assays for thg%detern1nat|on of peptidyl prolyl
10 i sonerase (PPlase) activity and inhibition The.PPlase activity of the
cycl ophi | i ns wasPeetrephatomefieynati @ afdnys tartom¢iasgion vemperatuge af.
(1984). After 150@erization of the substrate by the peptidyl prolyl 15

| somerase, this ce55| e_to. nDtr whi ch. cleaves the
chr onophore p- n?#’?oa‘ﬁ?ﬁqrﬁ’g Fﬁ?s}%‘éa/ ég ﬂ%t i%h &Pe MIEFTSh 8F the
PPl ase acti vi tyvgyiomubstﬂaﬂwcersecmﬂ)u ermparedrent By ptie: wegclemdlinke

interaction ©f GYpyBeybdted vﬂ.Qﬁﬁ'Hdl%nhnhTﬂétQést\st wdt L Yiklegd 1QUE as
foll ows: Acertalnﬁarlwlrentrat on was | ncuhated .with 1 M

subst ance for 15 AITHEPPRIIAe ?é’gg???ﬁ"%s}\ g‘{%’t dFSHSEGdi%S FRSof t he
substrat e sol ut refierencde commpsindon Fhet uishdbitipreomfai e HEEESSkBUf f er

25 ChY”DtFYDSInaéﬂﬂvf%}*%ﬁé1aaa&t96n511¥'dﬂeciéapbﬁssnéjﬁﬂ@E t hese
conditions, first-order kinetics were obtained wth a constant Kobserved =

KO + Ken,,: where KO is the spontaneous isonerization and Kewis the rate
of isomerik@ti €alorinekrinragsayafbaged yon THhe MIT kestbnfS the ®EB-whi ch

correspond to tkaafsRetivedl ghltt i Flivayiophose %aav&daarfaﬁeasur ghdusi ng a

Beckman DU 70 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 1IL-4 and also for the quantification of the
antiproliferative or toxic effects.

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

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, purp1e4fed formazan salt
crystals are formed. These salt cryStals are insoluble '
in aqueous solutions, but can be dissolved by addition
of solubilizer and by incubation of the plates
30 overnight.

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

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



9 spectrophotoneter at a constant reaction tenperature of 10C. The
observed residual activity in the presence of various substances was
conpared with the cyclophilins 5 only treated with solvent. The results
were given in %residual activity. Cyclosporin A (CsA) was used as the

ref erence conmpound. The inhibition of the PPlase activity was additionally
checked by SDS-PAGE. 10 Colorinetric as‘sa?;? (based on the WITtest) for the
non- radioactivye _guantification of cell. prol i feration and survival
ability MT is{used e qudnt Lye aster cell. I5
proliferation gnd agﬁ;\eaﬁlon flor &}é%%rrp e, in r?ﬁgﬁ’ifg?fc BRI P8R
factors and cyfjoki nes such as || L PpTasarartiviey nGD%disé'wf‘ér t hdympho-
quantification]of the antiprolliferatise or tgxic. gi.fzects pRlifacdsspy 1S
based on the clleavage of yellow tetrazolium |[salt gi ve iPur pl e red
f or mazan crysTaI s by nmetabolig¢ally active celll s"“"‘r‘h"é %’él Yured in a
96-hol e tissuejlculture plate 28 are |ncubated forf®hbout 4 h with vel | ow
MIT sol ution. JAftafonthifgMj ncubation tinme, purpl.e|red fﬁr BzaN 54 Yo
crystals are fgrned u;[:n%se sal T crysfal s are HUSSl IS 2apegt
sol utions, but [can be diSsoi'ved by 3udit qf *&q1 T I’Iszcnr 8apd®bj 62
i ncubation of fhe SHPiAsEerind® overnj 8hi- wphe dilss®l|ved | fesr pegah prpduck. is
gquantified spectrophotonetrically using an ELISA reader. An increase in

t he nunber of I;r}/llzg?cells resylts iin an 35 increase_in_ the total petabolic

activity in the SanpPe C5fifi%s TREr d46e REFRHFIISL dPfedthey GPFRPYINS anount

of ' according to the invention are described in the
5 following reaction schemes 1 and 2 and in general

procedures. All compounds can be prepared as described
or analogously.



the purple-red formazan crystals fornmed, which are [sic] neasured by the
absorption. 10 Substance Inhibition of Inhibition of Inhibition of PPla6e
activity CD3-induced | yupho- [~] IL-3 proliferation production [$] t%
Conc. [ ] 0.1 110 0.1 1 10 According to Ex. 1 80 - 100 34 72 95 18 39 61
Cycl osporin A 80 - 100 56 82 94 8 7 11 The processes for the preparation of
t he conpounds according to the invent ioftlare described in the 5 follow ng
reaction schenes 1 and 2 and in general procedures. Al conpounds can be
prepared as deseib al.pg I 171 T t he
general formnul aﬁhlgr SQB‘B?%?%%b{’g eg‘?:c ?ﬁ?rnagitfoogrﬁ"elaf:}c?ﬁl%gmgﬁgy ch%eaﬁrr%el, shown
for the synthe&F§OFRiRde tRoRuNGOE RWiNIE cheme “ 3., Scghpma 1IPEL theage

NaH DMSO F | F- 1syvathdébsid df thmdcshﬁg@nd}ixahpléCIigﬁ NH/ --/ I I O N1
5 .
Scheme 1
4 )
ist stage

2nd st_aa

o .

NH. ~Z7 \
1.(COCI), CN
e | o

N _

_ | y

General procedure for the preparatiqﬁ_of the compounds

10 of the general formula I accordingvtofSCheme 1:

1st stage:

The indole derivative, which can béﬁunsubstituted or
15 mono- or polysubstituted on C-2 .é: in the phenyl
structure, is dissolved in-a protic,?ﬁipolar aprotic or

nonpolar organic solvent, such ég, for example,
isopropanol, tetrahydrofuran, diﬁgthyl sulfoxide,
dimethylformamide, dimethylacetamide, N-methyl-

20 pyrrolidone, dioxane, toluene or metiﬁlene chloride and
added dropwise to a suspension of a;iﬁse in a molar or
excess amount prepared in a 3—neckedﬁflask under an Nz
atmosphere, such as, for example,i sodium hydride,

powdered potassium hydroxide, potaséiﬁm tert-butoxide,



F General procedure for the preparation of the conpounds 10 of the _
general formula | according to'.Scheme 1: 1st stage: The indole derivative,
whi ch can be.. unsubstituted or 15 nono- or polysubstituted on G2 or in
the phenyl structure, is dissolved in-a protic,dipolar aprotic or

nonpol ar organi ¢ solvent, such as, for exanple, isopropanol, _

t et rahydr of ur an, dlnethyl squOX|de dl&@thylfornan1de dlnethylacetan1de,

N-net hyl 20 pyrdlbthéttwﬂa,miabiopxaméinéoldteneo@Iumemyaenqrphhorglﬁq;aqm@ added

dropwi se to a SYgpeast on | I 1exges nount pared in
a 3pnecked- -HE;; %nderTgé ﬁfgglgtg?ms%l%gqo aa'rsrt?c s, 05 g a@‘&ﬁsodi um

hydri de, powde adfi lﬁﬁﬂW@PFb%Fﬂe wikht aé%qltfrhopemf bat cﬁ@@d,YSLZ .
di met hyl am nopysuch nesor foudiexampliede doppers Uiisabtiten Salig&dnt andhendesi red

al kyl , aral kyl rqara al appsopri evmth ddi tiion of a
cat )altl yst, gchﬂ{xm%rq%xaﬁi;%ogﬁge S%)éetﬁglﬁrpé;ddgé ﬁ\oxture i's

reacted for sonB* rt‘\“rfes £ g t e3%9 the hamperasure h-‘é)dF%Et zmd:h@-ne
tenperature is &epenget firom 6°CangelPoem OfréPerd)y, Hyteleenabbycbebween 30C

to sic] 80C, C | y. C. ter | etion of the
reacglon] t he rgiﬁji oﬁb?ﬁéxtﬁgﬁéﬁﬁ%ﬁgd g!’teggvvasto'g\rE 8 ﬁe srzputl rO?

extracted, for gon Wpih tHFetIFEHCté-loﬁer the cKEBEBRN hakstuxs| osof orm
methyl  terl0 buagdedttrerwarert, ethahydl of 16N sarskti-Aet 86 JaFkE ezeb}@ie obt ai ned

i n each case ISngﬂe@lé{.}lﬂg e@ﬂ@)gdr Wﬂﬁgl el forafls or géphase I's

concentrat ed |n 15 vacu re5| remarns 1s cr
trituration or FRECHYYL egF}&‘ﬂ‘é o pﬁ?‘?#ﬁl@’(ﬂi’-’lﬁ’iumn and tge OrQanlc

phase obtained in each case is drleﬁ 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 flash
chromatography on silica gel or alumina. The eluent
used is, for example, a mixture of dichloromethane and
20 diethyl ether in the ratio 8:2 (vol/vol) or a mixture
of dichloromethane and ethanol in the ratio 9:1

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

methylene chloride or chloroform and added to a
solution, prepared under a nltrogen_,___tatmosphere, of a
simply molar up to 60 percent exceseﬁamount of oxalyl
chloride in an aprotic or nonpolar -solvent, such as,
35 for example, in diethyl ether, methy¥-tert-buty1ether,
tetrahydrofuran, dioxane, toluene, ;iylene, 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°cC,



recrystallization, distillation or by colum or flash chromatography on
silica gel or alumna. The eluent wused is, for exanple, a m xture of

di chl oronet hane and 20 diethyl ether in the ratio 8:2 (vol/vol) or a

m xture of dichloronethane and ethanol in the ratio 9:1 (vol/vol). 2nd
stage 25 The N-substituted indol e obtained by the abovenentioned 1st
stage procedure is dissolved under a nrtﬂégén at nosphere in an aprotic or
nonpol ar or gani prepésablly, betwelena0otoanaxaopte, pareidylariyhesetwaehhyl

tert-butyl 30 eshs sl ldplycieabul der UOXANTo hILHEDE wIH L noyligt hY! ene

chl oride or chloroform and ad sol ution

ni trogen. -, ; at nBRPhERR selvent sllsrrrﬂl”sﬁnmﬂvéPOEiﬁt%% Gﬁnﬁ)err%séﬂleeﬁéeé}?z‘eanount
of oxalyl chl oriﬂ@olﬂ-angapbﬁyu:c oracrmlpcdrafomaelvvemm@chras th3s for

exanpl e, in di %QXJne ene Wfen @%h.gﬁstfét f h%cﬁ%%:f@@cdr 1%?1@

di oxane, toluene, or

t enper at ur e belﬁﬁc fﬁﬁ\ﬂﬁé*Plﬁc 5ﬁHr§%K§r°ﬁ¥§aPeaé%?%ﬁP%KHQHﬁﬂﬁills t hen
heated at a temsehafureob&éﬂeeorlmtamdaﬁﬁﬁay id3a piigfamgblapdeetiveen 20C

and 80C, partlcgg%}éﬁ/t bet |s t%c %50(;‘“{&% a %@.ﬁxbgg}rffoﬁ%n{%%“t es up

to 5 hours and_t sdlve en ‘evapor at Thé rest due
“i ndol yl - 3- gl yoRyPeehekacrtenioe & fireiwl nsyhfaxisienn rralathi €A, ar enai ns
i s dissol velb i ntafpapanire Idweent 1osucranas 1Bec epaaﬁémblt;ettsﬁ&wémur an,

di oxane, dlethylso§tgﬁa ogeluggg %EFErgﬁtwﬁ ¥m£ egc?hg?agh apisQtic

sol vent, such as exanpl e, or mam cetan1 e or
di met hyl Su|foxpg§veggﬁne“qu,%_solutlon of the prlmary or secondary

amine in a diluent.

15 Possible diluents are the solvents used above for the
dissolution of the indolyl-3-glyoxylic acid chloride.
Acid scavengers used are trietoygamine, pyridin,
dimethylaminopyridiﬁe, basic ion 'EXChanger, sodium
carbonate, 'potassium carbonate, powdered potassium

20 hydroxide -and excess primary or'isecondary amine
emploved for:the reaction. The reaction takes place at
a temperature from 0°C to 120°C, proferably' at 20 -

80°C, particularly between 40°C and 60°C. After a
reaction time of 1 - 3 hours and standing at room

25 temperature for 24 hours, the hydrochlorlde of the acid
scavenger is filtered, the filtrate 1s concentrated in
vacuo, and. 'the residue 1is recrystalllzed from an
organic solvent or purified by column chromatography on
silica gel or alumina. The eluent used is, for example,

30 a mixture of dichloromethane an@i ethanol (95:5,
vol/vol) . ' o

Working Exam§1es

35 According to this general procedure ﬁo? Stages 1 and 2,
on which the synthesis Scheﬁe 1 is bﬁééd, the following
compounds were synthesized which are .evident from the
following survey detailing the reépective chemical
name. In Table 1 which follows, the structures of these



10 tenperature between 10C and -15C, preferably between -5C and 0C, and
treated in the presence of an acid scavenger wth a solution of the
primary or secondary amne in a diluent. 15 Possible diluents are the
sol vents used above for the dissolution of the indolyl-3-glyoxylic acid -~
chloride. Acid scavengers used are triethylam ne,  pyridin, '
di met hyl ami nopyri di ne, basic ion exchargéf ~sodi um carbonate, potassium
carbonate, powdeoegopodasandinnhitirhyeleknglepoiditt 4aeds BEERBfYorPltHeeCONdary
am ne enpl oyed val N {i The r Is ak: lace. gf a
tenperature fror%fe%%r?% %%%@Caprlgggga %/ Sg‘fb%%d'(ege,%gffﬁlﬁgf‘t?%%?ztarl y between
40C and 60C. After a reaction tinme of 1 - 3 hours and standing at room 25
tenperature for Ex4ampderd, the hydrochloride of the acid scavenger is
filtered, thg filtrate is concentrated in vacuo, and.. the residue is

recrystallized froman_, organic solvent or purified b

col um' : chr onat SgARERICLR- ‘éﬁ_h)i“r{;l“ééffl#m?ﬂh?ﬁizﬂé)_iﬁ‘m%ie]ﬂm used is, for
exanpl e, 30 a mgliyoxglahidk chl or onet hane and™ et hanol (95:5, wvol/vol).

wor ki ng $xanpl es 35 According to this general procedure for Stages 1 and 2,
on which the synthesis Schene 1 is based, the follow ng conpounds were
synt hesi zed whi ¢8tapkadeyident fromthe follow ng survey detailing the
respective &hem cal nane. In Table 1 which follows, the structures of

these 14 conpoyngsg_apgdoisid: 1,309, POi nts can be seen fromthe general
formula | and t q 7 mﬂr@ﬁﬂ 9(?alnd Z: Exanple 1 5

A solution of 11.72 g (0.1 mol) of indole in 50 ml of
dimethyl sulfoxide is added to a ndxﬁure of 2.64 g of
15 sodium hydride (0.11 mol, mineral oil 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 t&f60°c, allowed to
20 stand overnight and then poured into 400 ml of water
with stirring. The mixture is extracted several times
with a total of 150 ml of methyléne chloride, the
organic phase is dried using anhydréﬁs sodium sulfate
and filtered, and the filtrate i$  concentrated in
25 vacuo. The residue is distilled in a high vacuum:
21.0 g (96% of theory)
B.p. (0.5 mm): 140°C

2nd stage
30

N~ (pyridin-4-y1) - [1- (4-fluorobenzyl) iAdol-3-y1]
glyoxylamide B

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



N-(Pyridin-4-yl)-[1-(4-fluorobenzyl)indol-3-yl] glyoxylamde 1st stage 10
1- (4- Fl uorobenzyl)indole A solution of 11.72 g (0.1 nol) of indole in 50
m of dinethyl 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 foxide. The m xture is heated for 1.5 hours at 60C, then allowed to
cool and 15.9 g (0.11 nol) of 4-fl uoro‘belr§zy'l chloride are added dropw se.
The sol ution is anst ivbg 50160{»n ald awedetiotd0- S?(ar‘a’hd)\/lﬂd&ltght daeﬂwiéuen

poured into 400 yltpof avat&lytwichh %tfl rrd e pAgtsur extfact g
several tinmes wth a tota uct): oé(? of %%et-rg]l egae csuhl gﬁ%«g CL@ orgam C
éﬁ?%u’sn ¥

phase is dried FHTPERA &h &bl FHFe T%‘hd“‘f’iqutr@r a8, rafhturect
filtrate is. corfeenty abewrs naxd abtowed The setsndiueti Sodmsitleh\beﬂatﬂﬂ:‘ea hi gh
vacuum 21.@ gc(v%@‘%ﬁ ghtt heotwy Bfam(lﬂoé?'gmln 409} 30 .
N-(pyridin-4-yl).. g:4fl§%rrob§lnz$/ iido oxy Asoﬁutlon
of 4.75 g (21.1 ¥t on.3st t@ |’n‘5 2Sa$ﬂ?e%f et her
i s added dropwi witdt THBC thel tncﬂdecratNZ 1’socansal1tntatm%ﬂ dh vacidd ahdothedxal yl-
chloride in 25 t her e 2 hours and the
solvent is thenrgeevsgggrgathgdr.e%&t@%?%?e%?%{%eefc?&lg;{urgg%e%l/\%?e [sic] then added
to the residue, - 15 and the solution is cooled to -5C and treated

dr opwi se 10 Yield: 7.09 g (90% of theory)

Melting point: 225-226°C

Elemental analysis:

15
Calc. C 70.77 H 4.32 N 11.25
Found C 71.09 H 4.36 N 11.26
Example 2 . N-(Pyridin-4-yl)-(1-methylindol-3-yl)
glyoxylamide
Example 3 N- (Pyridin-3-y1l}~-{1-~(4-fluorobenzyl) -
20 indol-3-yllglyoxylamide
Example 4 N-{(Pyridin-3-yl)-(l1-benzylindol-3-yl)
glyoxylamidé
Example 5 N-(Pyridin-3-yl)-[1-(2-chlorobenzyl) -
indol-3-yl]lglyoxylamide
25 Example 6 N- (4-Fluorophenyl) -[1- (4-fluorocbenzyl) -
indol-3-yllglyoxylamide
Example 7 ' N—(4—Nitropheny1)—[1—(Z;fluorobenzy1)—
~ indol-3-yllglyoxylamide
Example 8 N-(2-Chloropyridin-3-yl)-[1-(4-fluoro-
30 benzyl) indol-3-yl]glyoxylamide
Example 9 N-(Pyridin- 4-y1)—(1—ben2y1indol—3—yl)-
glyoxylamlde
Example 10 N- (Pyridin- 4—y1)—[1 (3-pyr1dy1methyl)—
indol- 3-y1]g1yoxylam1de
35 Example 11 N-(4- Fluorophenyl)—[l {2~pyridylmethyl) -

indol-3-yl]glyoxylamide



with a solution of 4.66 g (49.5 Mol ) of 4- aminopyridine in 200 m of THF.
The m xture is refluxed
tenperature 5 overnight.

off with suction,

for 3 hours and allowed to stand at room
The 4-am nopyridine. hydrochloride is filtered

the precipitate is washed with THF, the filtrate is

concentrated in vacuo and the residue is 6recrystal'l i zed from et hyl

acetate. 10 Yield: 7.09 g (90% of theory)

Mel ting point: 225-226C

El enental anal y$ixempls Tal c. O-AUFIdokbrh&yIN-11-23-pFoiddnethy1P9 H 4. 36 N
11.26 Exanple 2 N-( Pyri di n- 4-jHah1C3=¢® L&‘Wdﬁﬂ%ﬁey' ) gl yoxyl am de

Exanpl e 3 I\I—(PyrEdel
Exanpl e 4 N-(Pyr|

I ndol | yoxyl am de

l§ ¥%) (1%6,(#%"# If)éy)y'l[)l %81'9}6&?/‘[% ]1 Exarrpl e 5

N-(Pyridin-3-yl)-[1l-(2-chl orob@dpyl-)-yht@lycﬁeywa}ngﬂgoxyl am de 25 Exanple 6

N- (4- Fl uor opben

N-(4-Nitrophenyl)-[1-(.4

8 N-(2-Chl.oropyridin-3-yl)-[ =°C% ? ilﬁ%’%’&ﬁ?ﬂ'ﬁ?l ndol - 3-yl ] gl yoxyl ani de
Exanpl e 9 N (Py@Parnle- §§) - (1 NoeRyykainied By L-4gE yoosdlmmizya) Exanpl e 10
N-(Pyridin-4-yl)-[1-(3-pyri dyllrmb_hl_yl_:,)ylj xylamihgl yoxyl ami de 35 Exanple
11N (4- Fluoropgggxkle[}s(Z pxg(g¥rn§ l)-[l (2-pyridylmethyl) -

10

15

20

25

30

35

Example

Example

Example

Example

Example

Example

Example

Example

Example

Example

17

18

19

20

21

22

23

24

25

26

-fl uar

Yhchmble. i44 fl l!@f(@p@@éflﬁ-)z;_y ciqll- sz%g%%%ﬁﬁa% de Exanple 7

Exanpl e

indol- -3-yllglyoxylamide
(4-Phenylpiperazin-1-yl)-[1-(4-fluoro-
benzyl) indol-3-yl]glyoxylamide
N-(Pyridin-2-yl)-(1-benzylindol-3-yl) -
glyoxylamide _

N- (Pyridin-4-yl)~[1-(4-fluorobenzyl)-6-
ethoxycarbonylaminoindol-3-yl]-
glyoxylamide .
N-(Pyridin-4-yl)-[1-(4-fluorobenzyl)-5-
ethoxycarbonylaminoindol-3-yl}-
glyoxylamide -
N-(Pyridin-4-y1)-{1- (4 -fluorobenzyl)-6-
cyclopentyloxycarbonylamlno1ndol—3-yl]—
glyoxylamide

4~ (Pyridin-4-yl)-piperazin-1-y1)-{1-(4-
fluorobenzyl) indol-3-yl]-glyoxylamide
N-(3,4,5-Trimethoxybenzyl) -N- (allyl-
aminocarbonyl-z—methylprop—l—yl)-[l-(4-
fluorobenzyl)indol—3-yi]glyoxylamide

N- (Pyridin-4-yl) - [1- (4<fluorobenzyl)-5-
methoxyindol-3-yl)glyoxylamide
N-(Pyridin—4~y1)—[1-(44f1uorobenzyl)—5—
hydroxyindol-3-yllglyoxylamide
N-pyridin—4—y1-[1—(4—flﬁorobenzy1)-5-
ethoxycarbonylamlnomethyllndol 3-yll-
glyoxylamide :



i ndol -3-yl]glyo
N- 4( Fl uor opheny
N-(Pyridin-4-y

X m de 16 Exanple 12
I
1)
N (Pyridin-4-yl)
1)
)

1- (3-pyridyl nethyl)- indol-3-yl]glyoxylam de Exanple 13
4- chl orobenzyl) indol-3-yl]glyoxylam de 5 Exanple 14
2-chl orobenzyl ) - indol-3-yl]glyoxylam de Exanple 15

y
)
En
-4-fl uorobenzyl) - indq}-B-yI]egoxyIanide Exanpl e 16
- (

N (Pyridin-2-yl)-
N-(Pyridin-4-yl)- 2- pyridyl met hyl) 10t ndol - 3-yl ] gl yoxyl am de Exanpl e
17 (4-Phenyl pi perazin-1-yl)-[1-(4-fluoro- benzyl)indol -3-yl]glyoxylam de
Exanple 18 N-(Pyridin-2-yl)-(1-benzylindol-3-yl)- glyoxylamde 15 Exanple
19 N-(Pyridin-4-yl)-[1-(4-fluorobenzyl)-6 ethoxycarbonyl am noi ndol - 3-yl] -
gl yoxyl am de Exanple 20 N-(Pyridin-4-yl)-[1-(4-fl uorobenzyl)-5-

et hoxycar bonyl anmi noi ndol -3-yl]- 20 gl yoxyl am de Exanple 21
N-(Pyridin-4-yl)-[1-(4-fluo
cycl opent yl oxycar bonyl am noi
4- (Pyridin-4-yl)-piperazin-]
fl uorobenzyl)indol - 3-y1] - gl y
N (3, 4, 5-Tri net hoxybenzyl ) -\
fl uor obenzyl) indol-3-yl]gly
N-(Pyridin-4-yl)-[1-(4-fl uorn

e 22

ar borlyl - 2- et hyl prop-1 -yl )-[1- (4-
i
en%yl -5030 ng;hcxybnd#l-g-y ]gI%oxyIanide

202 88 29

R
H
H
H
H
H

Formula I
R1
Ry

—CH;
—eusd )
] d

2 i
3 o
- gﬂ -
x
= 4
/l/l/z/lz/lz
NS N \l\ NS
'3
(-4 x x - 4 = kS
-!'lv- ~ (] -« »n
Bl & | A 4 | 4 | 4
5]

Table 1: Novel indolylglyoxylamides according to reaction Sch



. Exampl e 25 N-(Pyridin-4--yl)-[1-(4fl uorobenzyl)-5-
hydr oxyi ndol - 3-yl ] gl yoxyl am de Exanple 26

N-pyridin-4-yl-[1-(4-fl uorobenzyl)-5- ethoxycarbonyl am nonet hyl i ndol - 3-yl ] -
35 glyoxylamde 17 apOp~STTTTrl U NOOOOON U c HdSKXx
lyil -E b z
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c=schi xI I 11110 i z: zN xxxCJS:. x2r NNNNNhNTro
MMpp ~ W94 14 WP4 P1L ri wr-1 O z H21 Starting naterials for the
conmpounds of the general formula .1 .prepared according to synthesis
Schenme 1, which cone fromTable 1 5 Al ,precursors for the final synthesis
stages of Exa Ies lto 22 and 24 to 26 are comrermally avai |l abl e.

Fur t her nor e, : Leria baRe e feeuRAURdS % the generapt ai nabl e
according to théosmnl&lesl wmdofacc&ﬁaﬁmg %o - simu\uﬂe.ms t Behewart hesi s of

t he conpound E%ﬁmeccgr?e from Table 1

5 all precursbrs for the final s,yzithesis stages of
Examples 1 to 22 and 24 to 26 are commercially
available. - '

Furthermore, the compounds of the general formula I are -
10 also obtain-é_ble according to the s_ynthesis route of
Scheme 2, ‘shown by the synthesis of the compound

Example 27:
Scheme 2
15
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Scheme 2 150 1. (COC1)2 NH/ N NV I I Vi I Oa 2. 1st stage O NH NaH
DVMBO NI I O 2nd stage F 22 GCeneral procedure for the preparation.: of the
conpounds of the general formula 1 according to:Schenme 2 1st stage: 5 The
i ndol e derivative dissolved in a solvent, such as given above for oxalyl
chloride, which can be wunsubstituted or substituted on G2: or in the

phenyl ring, is added dropw se at a tenﬁ rature between -5C 10 and +5C to
a sol ution of aGsheml pxocgdure ifor6i¥e @repszatiheningf ofthexadngoundsori de

prepared under 3f ﬂhér%eﬁt FBSRIES €1 19t RRaRE Ot b CsHenfaOBPO! ar sol vent,
such as, for exanple, 1n direthyl ether, netnhyl tert- -outyl ether, _
t et rahydrof uran, dioxane. or alternatively 15 dichl oronet hane. The reaction
solution is theASheftagp: for 1 to 5 hours to a tenperature between 10C and
120C, prefermbly between 20C and 80C, particularly -between 30C and 60C,
?Ingdfjlh?&sg: ;SP;%‘%}% Itigxggleeéggf‘;a%i%% é.l;.hsesor].%z!idli% %f_ 'stoq%ent, such as
given above for oxalyl chloride, which can be
unsubstituted or substituted on C-2 -or in the phenyl

ring, is added dropwise at a tempera”tur'e. between -5°C

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

15 dichloromethane. The reaction solution is then heated
for 1 to 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 solvent, such as ’ for example,
tetrahydrofuran, dioxane, diethyl ether, toluene or
alternatively in a dipolar aprotic ;solvent, such as,
for example, dimethylformamide, dilﬁ?thylacetamide or

25 dimethyl sulfoxide, cooled to a tgihperature 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¢avenger. Possible
diluents are the solvents used for the dissolution of

30 the *indolyl-3-glyoxylic acid .:chloride". Acid
scavengers used are - triethylféimine, pyridin,
dimethylaminopyridine, basic ion -é;}_'cchanger, sodium
carbonate, potassium carbonate, p?c}ﬂvdered potassium
hydroxide and excess primary o’r'f_?::-secondary amine

35 employed for the reaction. The reac;i-‘f@ﬁn takes place at
a temperature from 0°C to 120°C, preferably at
20 - B80°C, particularly between 40°C'énd 60°C. After a
reaction time of 1 - 4 hours and standing at room
temperature for 24 hours, the precipitate is digested



20 acid chloride which remains is dissolved or suspended in an aprotic
sol vent, such as, for exanple, tetrahydrofuran, dioxane, diethyl ether,
toluene or alternatively in a dipolar aprotic solvent, such as, for

exanpl e, di nethyl formam de, di nethyl acetam de or 25 di met hyl sul foxi de,
cooled to a tenperature between -10C an23+0C, preferably to -5C to 0C,

and treated Wit Rldyl %@fthkhgoﬁﬁhnﬁéyf?i%%%g&%? *&?F&L%%Citgog‘

diluent in the presence qQf an acid _scavenger. S| ] ients~are the
sol vents used 99 (Fe e 2ol aERen Bhe Fpdiited FRERPYRd sy ippmified Beid
chloride". Acidrecumteigdraticediar en drgeetily| soliveait 4 i By Ncolumn

di met hyl ani nopy&h MR ohashy 0N £4aRaNARl, SPILY[Ih; £2r bapat ssi um
car bonat e, ovvdereéj _ (?fggégi ﬁm° h %r oxl| dgge%nd exég{s?é‘“g% rrgirqgi"/l %’ro'l.ggégcondary
ani ne 35 eng_’l oy&tf ofs't L SAOMPOR: RhdlxEdee| ofh diRelongmetkage and

tenper ature froetlg@dlo (120C, ' vl Bfadnably at 20 - 80C, particularly between
40C and 60C. After a reaction tine of 1 - 4 hours and standing at room g
tenperature for_, 24 hours, the precipitate is digested - 23 wth water, an
the solid .is #3484 with suction and dried in vacuo. The desired
conpound is purified by recrystallization in an organic solvent or by

colum  chrigyat-fes apia N 38vh o] araed! %ﬂt‘% neﬁh%fgg%é}%%l ??/grgﬁg is, for

' ' . 2nd
Stage 10 The i HRRYRERFIERM Pk Seaeo R 8o ddr FRiRFalyadhein &
abovenent i oned psati®t,agéiprlEoedaprotix dossaionedlan argphdéi Goldenel ar
aprotic or nonpol@f £ 9aRbLC SUMARL,. inSURp33pahof, eéé{MkE(dxjor}ukgﬁpr opanol ,
tetrahydrof ur andimethyl sulfoxide, dimethylformé_mide, dimethyl-
15 acetamide, N.-methylpyrrolidone, dioxane, toluene or
methylene chloride and added dropwise to a suspension
of a base such as, for exaxnplé,-"' sodium hydride,
powdered potassium hydroxide, potassium tert-butoxide,
dimethylaminopyridine  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, coppér_, and the mixture
is allowed to react for some time, e.g. 30 minutes to
12 hours, and the temperature is kept within a range
between 0°C and 120°C, preferably'_“-' between 30°C and
30 80°Cc, particularly between 50 .and 70°C. After
completion of the reaction, the réfa_'t';:'tion mixture is
added to water, the solution is extraéf;'te'd, for example,
with diethyl ether, dichloromethane, f'c:_hl-oroform, methyl
tert-butyl ether, tetrahydrofuran or'-fl N-butanol and the
35 organic phase obtained in each 'ca~_se:_'" is dried using
anhydrous sodium sulfate.
The organic phase is concentrated :'L'n':":‘_i:',r"iac'uo, the residue
which remains: is crystallized by trituration or the
oily residue is purified by distilléﬁion 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 hydr oxi de, potassiumtert-butoxide,

di met hyl am nopyri di ne or sodium am de in,a suitable 20 solvent, in a, nolar
anopunt or in excess prepared in a 3- necﬁed flask under an N2 at nosphere.
The desired al ghromatagraphyoprhélash ghignatorsppie ¢ $iHdfaag@ddorei t her
in undiluted foalufind N Phalidinent wBeahiywpstat sexamey, of afix@u@8PbE, to

di ssol ve. the hg&g@é}'&’ lc}?ﬁﬁb¥o%hagi%%hyl' L tﬁgPrQR”tﬁEer\AVkEQ ddition of
a catalyst, suc ., 1or exanple, copper, and the mxture Is allowed to
react for some #Ved/Vel) g.or3pan mukeare o ofi 2 meshyienanchipridempdrdture is
kept within 1 r aggggnodbeinvede &cadd 120G /vpref erably between 30C and 30
80C, particularly between 50 and 70C. After conpletion of the reaction,
the reaction mxture is added to water, the solution is extracted, for
exanpl e, with ¥pEEiRg Examplesdi chl or onet hane, . chl orof orm et hyl

tert-butyl ether, tetrahydrofuran or N butanol and the 35 organic phase
obtained in eac ri usi sedi.u t The organic
phase is concen??é@%#i:%’ac@gi ghg&r‘aégf%ogé’?%ﬁcgg%e%ié SJ ?l'seaglfiy?t’ allized
by triturati®n ep shdchojsypthesiguéchemeugi flisedeaipdi sIGMECRRASN WSTehy

c?)l um 24 hchrloargheaéapiba Oﬁhifd}ﬁ&fhv@ﬁrall Fekagr apby pﬁeﬁ&féd:%;\zgﬂircﬂlizghl .
al um na. The e n S i L Qr ! e n oride
and di et hyl et h(lta"?ittrr]llét ﬁsgmrtz]teféQSFgégﬁo?fvglegbg%% ﬁ’lggl(?%{gio%hﬁet r%l ene
chloride and 5e¥ifianbl frem¢Fablent]-o We galeypnt precursors of these

compounds are evident from Table 2.
15

Example 27

N- (Pyridin-4-yl)-[1-(4-flurobenzyl)indol-3-yl]-
glyoxylamide

20 (Final substance, identical to Example 1)

lst stage

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

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



Wor ki ng Exanpl es According to this general procedure for Stages 1 and 2,
10 on which synthesis Schene 2 is based, conpounds were synthesized which
have al ready been prepared according to the synthesis course of reaction
Schenme 1 and are evident froanabIe 1 The rel evant precursors of these

conmpounds are evident from Table 2. E&gpple 27
N-(P)E din-4-yl)-[1- (4 qurobenz )|ndoI yl]- glyoxylam de 20 (Fina
subst ance, identii&38:t8 ¥)°f1§P9%€ﬁbe

N (Pyridin-4-yl)-(indol -3- yI)egoxyIanlde 25 A solution of 10 g (85.3
mmol ) of indol ey 10@.gh $dgocet her is added dropwise at OC to a solution
of 9 m of oxal ~<hloride In 100 nml of anhydrous:; ether. The mxture is
kept under ref lux for 3 hours. A suspension 30 of 12 g (127.9 mol) of

4- am nopyri dbne 2nd_S@8gat of tetrahydrofuran is then added dropw se at
-5C, and the reaction mxture is heated to ref |lux tenperature with
stirring for 3 hours and all owed to stand overnlght at  room tenperature.
The precipitate f s [4rElye i laadel-3nd the dried
conmpound i s purwﬂugdyoxplamﬁdélca gel colunn (silica gel 60, Merck AG
Darnstadt) u5|ng t he el uent nethylene chloride /ethanol (10:1, v/v). 25 -

Yield: 9. q (43 3@6of t heory) N?.' fron1250C 5_2nd stage:
N- (pyridin-4-yl) - (indol~- -yl)glyqulamlde obtained

according to’

the 1st stage is' 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 analysis:

Cale. € 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-F1uoropheny1)-[l-(4—f1uorobenzy1)-
indol-3-yl]glyoxylamide
(Final substance, = identical to
30 Example 6) '
Example 30 -N )Pyridin-3-yl)-[1-(4- fluorobenzyl)—
indol-3-yllglyoxylamide
(Final _ substance, :é identical to
Example 3) ;

35



N-(Pyridin-4-yl)-[1-[4-fl uorobenzylindol-3- yl]glyoxylamde 10 The

N- (pyridin-4-yl)-(indol-3-yl)glyoxylam de obtained according to" the 1st
stage is: reacted with 4- fluorobenzyl chloride according to the

"benzyl ati on procedure” (Page 11) and the conpound obtained is isolated.
15 Yield: 41%of theory Mp: 224-225C 2012'% enental analysis: Calc. C 70.77
H4.32 N11.25 Found C 70.98 H 4.40 N 149 Exanple 28

N- (4- Ni t r opheny(The] £o04oMEngr BERABAYTS ndait- @tyg]agpfcoxyaanim solsen(eri nal
subst ance, identd,catabbe Byanmre 7pbtximgd €adfording to the present

N- (4- Fl uor ophenyd o ane §4-fluorobenzyl)- indol-3-yl]glyoxylanmde (Final
subst ance, identica 30 Exanple 6) Exanple 30 =

N-) Pyridin-3-yl)-[1-(4-fluorobenzyl)- indol-3-yl]gliyoxyl anide (Final

subst ance, i 8entExampleo31 Exanpl N—3l’y35d£r6-4 -he -fiehaem ngriprecur sors (1st
stage of reaction schene 2, Ta & obtained according to the
present Schene 2. 5 Exarrpl e 31 %%} |n 4-yl)-(i:ndol - 3- yI) gl yoxyl am de

Example 32 -Nltrophenyl)-(lndol ~-3-yl)
glyoxylamlde B :
Example 33 N-(4-F1uoropheny1)—(ihdol—3—yl)—
10 glyoxlyamide
Example 34 N- (Pyridin-3-y1l) - (indol-3-yl) -

glyoxylamide



Exanple 32 N-(4-Nitrophenyl)-(iridol-3-yl) glyoxylam de Exanple 33

N- (4- Fl uor ophenyl ) - (i pdol -3-yl)- 10 gl yoxl yam de Exanple 34
N-(Pyridin-3-yl)-(ind6l-3-yl)- glyoxylamde 27 VV.'?2?Uah e. ~ AA
tNNN NOOOO1l.1ro0 a?r r s x :lwb O Z-ds" Sr =. _. =r~ 0O,-1
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s zN RaR or their acid addition salts, where the radicals R R, R2,
R3, R4 and Z have the follow ng neani ng: R = hydrogen, (C, -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 polysubstituted by

hal ogen, (C 1-C6)-al kyl, (C3-C7)-cycloal kyl, by carboxyl groups, carboxyl
groups esterified with (G -C6)-al kanal s, trlfluoronethyl groups, hydroxyl
groups, nek-hoxyNghbiiiiste md%%;glfg@wm@lde&)@fﬁhyf@wlagroups and by a benzyl
group which is nono- or polysubstituted in the phenyl noiety by

(C -C6)-al kyl groups, halogen atons or t rRfl uoronet hyl groups; R can be a
phenyl ring which is nn@p or polys -stitQ@ed by (C -C6)-al kyl, (C, -C6)-

al koxy, hydroxyl, benzyld i i ng;  (®y- C6) -al kyl amino, (C,-Cs)-

al koxycar bonyl am no and gy\oup or a carbdxyl group esterified
by (C, -C6)-al kanol's; or din ¢tructure of formula Il: N a PN3
Y R Fornmula Il wherein thel py structure is alternatively bonded to
the ring carbon atons 2, 3 «hd M and can be substituted by the
substituents R5 and R6. Mge radigals R5 and R6 can be identical or

di fferent and have the neaning (&-C6)-al kyl, and also the neaning (C3-C7)
-cycl oal kyl C gﬁ Iko nitro, am no, hydroxyl, halogen, 1
trlfluoror@'tthéffaCl ﬁ8m§PBS? t hernore the ethoxycarbonyl am no radi cal and
the _gr oup@ngaiROXNRRIH COYRATAUR, hits MMLARE HAIAKY Indihgp has 1-4 carbon
atoms; R, can furthernore b 2-"or 4- pyrimdiny het erocycle or a

pyri dyl met Ry hydaeiena(Cii &) &MW](; whc}azh@alhyggrouncambe ROno-3r potysybgiheed | on

where the 2-pyr f) n}h(glpr}]lgnylrrin%g THY phenyl ring, for its part, can be mono- or

polysubstituted by halogen, (C-Cg)-alkyl, (C3-C7)-cycloalkyl, by carboxyl

groups, carboxyl 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;-C¢)-alkyl groups, halogen atoms or trifluoromethyl groups;

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

or R, is a pyridin structure of formula II:

Formula II

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

meaning (C3-C7) -cycloalkyl, (C;-Cg)-alkoxy, nitro, amino, hydroxyl, halogen,



be nono- or pol ysubstituted by the nmethyl group, R can furthernore be a
2-, 3- and 4-quinolyl structure substituted by (C, -C6)-al kyl, halogen, the
nitro group, the amno group and (C,-C6)-al kylamino radical; or R is a
2-, 3- or 4-quinolyl nethyl group, where the ring carbons of the

Py iyt TSt 1o GO 51 YA BB DB AP

l(o G - C|6) - al koxy caobpnydrbedyatkyldry droup inhehiclage alityéd peous Has 1y chrbgestoms; t he
enzyl group, can furthermre be the acj radical of .a natural or,

unnat ur al ﬁm%ﬁ&éw&or@gggt H%E'é’yé‘lnyéW!'g?tﬁ@%@l% aF eaw&xlmem&ra&zc&i Hhyl, the
a-leucyl, the asjghl beli _SEI M 5 |2 ; 5
histidyl. the a- p?%c‘%htbﬁelﬁg’-eg’giﬁn%ﬂ“fpcisﬁgmg‘yﬁgg’?é,?{’@g‘?gBlg’?acg%, and
t he a- gl ut anyl be mdnc-alr,polysebstitythe bathenoetyylogrpumf t he respective am no

acids can be present in unpratected or rotected forma si bl e

ot ot ct | veRGFBEIGIOT Hoa a6t dretiob L oS ERA b At cal (2
radical) and thg gt r}kuﬁ@dgfo@?,bmemniﬁ@gﬁoﬁ@hn& BOCC) e &anb Adiealal so the
acetyl group,and in the case of the asparagyl and glutamyl radical clained

for R1, ther Beigerd, honlordedylometbpkgrougrvohese the ringesdhons @sthg  free car boxyl

i he f . i .- - 9.
0L oup, O 11 PR e e T RO R S R

al I yl am nocar bofyL¢ g-alesixyyhifo0gmibolind gC pUR)-alRoardrbkBhylat@gegt her with the
nitrogen atomto which they are bonded, can furthernore form a piperazine
ring of thBifaithagase Mheredk 1sshyderaspiop diedenad growry can fuygthermorgbe thgyigidal kyl ene
group in which - N I 0 radi I henyl

71 g uhi ch can Baana: nifrel B udblaiihd oA, & 4 ofghilyE e AR

(C, - 06) - al koxy, theal-aigeyi, tht laclemdyi rthe grialgucyt, tige @semb ticunphémgmglaiyy, the

(C1-C6) - al kyl am nao, .t he benzhydryl grou nd t he bis-p-fluorobenzyl hydryl
group, R2 can b& R ‘é‘sy?éi‘@ %?r-oi)qu%‘fa OB, 1,=?}Wrﬂe'ﬁyéylﬁ %PWP‘%L&BE% be
nono- or pol ys%lb&trﬁ)tl%cﬁgalby hal ogen and phenyl which for its part can be

nmono- or pol ystbstituted by hal ogen, (C1-C6)-al kyl, (C3-C+cycloal kyl,
car boxyl  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-butoxycarbony! radical (Boc
radical) and also the acetyl group,and in the case of the asparagyl and glutamyl
radical claimed for Ry, the second nonbonded carboxyl group is present as a
free carboxyl group or in the form of an ester with (C,-Cs) —alkanols, e.g. as
the methyl, ethyl, or as the tert-butyl ester.

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

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

aminoalkylene group in which
—N N—R,
S

Formula ITII

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



groups, carboxyl groups esterified with (Cl-C6) -al kanols, trifluoronethyl
groups, hydroxyl groups, nethoxy groups, ethoxy groups, or benzyl oxy
groups. The (Cl-C6)-al kyl group counting as R2 can furthernore be
substituted by the 2- quinolyl group and the 2-, 3- and 4-pyridyl structure

which in each cgse §: I n,
(C1l-4)-al kyl g dﬁ%@%&yl%&@&?b@%ﬁggw%rE&}ég% éﬁ)?@g?l%ﬁéﬂﬁlé@gﬁt he ar oyl
r adi c\elblh, wher e %rbep,aryl noi ety on which the radical is based is the phenyl
ring i ch can be 0-, .or pol ysubstitute hal ogen, (C 1-C6)-al kyl,
(C3-C7) - cl;%a @& heyhe @aﬁemﬁ B pleredhe Blgx%ogp EUPR° BORTTY | cd with
(C1-C6) -al kanohgysubstithiled ¥y MRS, MEn@bﬂ&@?whﬁMQBP%yﬁmﬁ&ﬂHﬂﬁnmﬁﬁ%POXY

groups, ethoxy groups, or benzyl oxy groups; R3 and R4 can be identical or

?IC];L f ?3:5 )ent ?Ed ap(ldydmjoséitoggrby m%nfeoxﬂl;‘Cé?@k-yuﬁ@s-@hky)m,loadlc&-cafh@ybI oal kyl ,
- - al kano = - . , I i 4
Ij UI’][ Eelr nore be TRBP%(’.F?YPBX%r%ﬁﬁs%(%gﬁaﬁnwﬁtgﬁgk'@ﬁ%{aﬁgéz U@Eﬁa}g o- cgp
i al ky bstit ] T . i
substi g&bggs_, gga)mgg%(@&m, n@ﬂ%xmeolﬁp@la%g}l&‘%wp@m Yy am no

function or the ( oxycar bonyl am no- al kyl function; and
Z represents O Ul and where the designation al kyl, al kanol, al koxy and

al kyl am n r far .the radicals, R R2, 4. , and R7 is
normal | y ?5}%0@}:8(%3??% SPLSUTHR %?R@cmg?%ﬁn&ﬁfeﬁ%%ﬁgﬁmuga& it er%fnched" al kyl
groups, where "glihdypfroup bad the 23] kynd grtas! ste@furb vhidhoih eaxtacgdt ean r adi cal s
such as nethyl, ethyl, n-propyl, n- butyl, n-pentyl, and n- hexell and
"branched al kyl bjh§apronodespejrabstituegiby halogspi (€1-Garalkyhewugsieh(GeCa)-

i sopropyl, or t - ."cycloal kyl" is to be understood as neani ng
radi cal s such azg,k&f}gg%}eﬂésérrpl e, cyclopropyl, cyclobutyl, cyclopentyl,
cycl ohexyl R, sriughahobheti vnkqy! ratichl t wisnratheyarylheoideysingwhich dre ratimhlagen”

[ hl ori ne, bromn

"o koxy ar oup" FaspH isBnpEemane et ciaivedione g poiss B niaEy iediany,
3228%5 ngr ?80)(;?/%(':1%@%)%%1, (S RN LPAXYikyl, SABHEDEYouRs, caPRIXY P EdbupLestéeigaounds
with (C;-Cs) -alkanols, trifluoromethyl groups, hydroxyl groups, methoxy
groups, ethoxy groups, or benzyloxy groups;
R; and Ry can be identical or different and are hydrogen, hydroxyl, (C,-Ce)-alkyl, (Cs-
Cy)-cycloalkyl, (C;-Cg) -alkanoyl, (C,-Cg) -alkoxy, halogen, benzyloxy.
R; and R4 can furthermore be the nitro group, the amino group, the (C1-C4)-mono- or
dialkyl substituted amino group, and the (C,-C;)-alkoxycarbonylamino
function or the (C;-C3) -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, Re, and Ry is normally to be understood as
meaning “straight-chain” and “branched” alkyl groups, where “straight-chain
alkyl groups” can be, for example, radicals such as methyl, ethyl, n-propyl, n-
butyl, n-pentyl, and n-hexyl and “branched alkyl groups” designate, for
example, radicals such as isopropyl, or tert-butyl
“cycloalkyl” is to be understood as meaning radicals such as, for example,
cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, or cycloheptyl,
additionally the designation “halogen” represents fluorine, chlorine, bromine, or

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



idin-4-yl)-[I -(4-fluorobenzyl)indol-3-yl]glyoxylam de
idin-4-yl)-(4-nmethylindol-3-yl)glyoxylamde N (Pyridin-3-yl)-[I
uor obenzyl ) -i ndol - 3-yl ] gl yoxyl am de

i din-3-yl)-(1-benzylindol-3-yl)glyoxylam de N (Pyridin-3-y1)-]

(Pyr
(Pyr
4-f |
EPyr hi roben I ] r )=
chlo 213 =
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-(4-fl uorobenzgdn)qxtydol -3-yl]glyoxyl ami de N-(2-Chloropyridi ne 3-y| ) -
(4-fluoro-benzyl)indol-3-yl] glyoxylanmde N-(Pyridin-4-y
- (1-benzylindol - 3-yl) gl yoxyl am de N-(Pyridin-4-yl)-
(3-pyri ayl net@@'rhb)mmlﬂi@laec?mrc]jahkgi &yl@blm/llagl deN-Ni 4( él Fl uorﬁphelngll % [1-
dyl - 3- oxyl am de uor opheny
%r:oy?/. g&&r@t“%?;#}’ Su{ib 4- Wl?OPéW ol kgly oy layide d.ﬁ 4- ?u) )[[
4- chl i ridin-4-y
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fl uor dﬁél’i)zxydl)u%ydm [1-84 flhpgﬂbymﬂ)l—mdvlelbyl]g\lrybmaimﬂen- 4-y 1) -

oD R e Y Sy R sR feam de N (Pyri din-4eyl)- |

- (4-11 uorro YY) )2 lrmnt h 11 gl yoxyl ani de
N (Pyri di n- _W 1— ﬁj?4@?u8ﬁ%§§%rzlyl&{ngng!%oxf%%lrd%onyl am noi ndol - 3- yl]

gl yoxyl aml‘dé‘HﬁJ\(@y}Dhe@ivh [4-(¢4fluofobenzyd)indol-3-yl]glyoxylamide

N5 s PR TR Eh diiamidket iy or ope | syl) - 1
(4- fl uormwwrbpm}les =WJ- l1g¢4ymb-b@mﬂﬁndd}b3¢ﬁygly@ma&rdyl) [

-fl uorobenzyl) - 5- net hoxy-i ndol yoxylam de " N-(Pyridin-4-yl)-[
|uor181§8wz p)‘k-zsl)r(ydqea&xlmdﬁhéwl)glw}/gnyd&y| amide N (Pyridin-4-yl)-[1

-(4
-(4-
(4-f uor ho: 01 3- ylI'] glyoxyl am de.
3. Ig??%%conggi Eﬁ)é%ﬁ‘]&)ﬁﬁl@ﬁ?’?w a@é‘gla ng to one of clains 1 and
for t heNpefluciophenydy- [ & 2vpgkidyaitmethiy]) mdol 3-yl]glyoxylamide
N-(4-Fluorophenyl)-[1-(3-pyridylmethyl)indol-3-yl]glyoxylamide
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NA R

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



4. Use of the compounds of the fornmula I according to claiml1l to 3 on their
own or in conbination with one another for the production of a nedi canent
having antiasthmatic, antiallergic and i munosuppressant/i nmunonodul ati ng
action for transplantation and di seases such as, for exanple, psoriasis,
rheumat oi d, di s ers..an hroni lyvarthritis. . 5, Lcament s C risin
at | east o3n’e cgongeo%fntag(%?m{jﬁ%n 8?%&@”’?{“ 528%?’05?186 K 8nel\%gcéalg’lancqn i2 {T and g
i n addi ti othe peodudSérooPd medaemphtent s and/ or diluents or auxiliaries. 6.
Process for the production of a nedicanment, characterized in that a
conpound of the formula | according to one of clainms 1 and 2 is processed

with custogary UphefthBeeMpb&rls of el Birgilh $ adddidiaf telblhineMts 3 Qh (iN&kn
auxiliaries to give pharnaceutical preparations or brought into a

t her apeut | @anicpmbinasipn &vithommangthenoaihsanredicsion of e midingment bavyngone of clai m
5inthe fB{tﬁ%tﬂ%aakigﬁaglglgﬁeﬁg&gaglfd%%mutngs L{)ﬁge%San?ﬁrﬁﬁi:ﬁéﬁ%ggﬁg%rggt !%c 'nfsl £ anpoul es,

suppositories, preparations o%}red by

i nhal at i ontrarspkpash and diseaseasihasfod exunietSorikis, Hiceessid daordefeand
preparation of N-substituted indol e-3-glyoxylam des of the formula I
accor di ng $BoRIFRPEIIURY 2, in which R Rl, R2, R3, R4 and Z have the
meani ng nentioned in claiml, characterized in that a) an indole derivative
of the formula IV._ R4 IV R3in which R3 and R4 have the meani ng nentioned,
i s added to a sMsgicamentssamprising at lepst ong somppwl efrthafarsulad aseordgigdel ar

organi ¢ solvent ;- W th.a T i . I rries the
radi cal RZJ)ﬁz;ean{c\}%{él?g%@%hﬁaq‘saH?]ﬁ@nﬁ‘ggl%sﬁdn%ﬁyﬁg%@ Ifégﬁgag@%tr‘@;h%?? (rd;IgoI e derivative
of the foraxidar¥ésA4 | | V R' R2 in which R2, R3 and R4 have the neaning

nmentioned, is reacted with a reactive

6. Process for the production of a medicament, characterized in that a compound
of the formula I 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 therapeutically useable form.

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

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

8. Process for the preparation of N-substituted indole-3-glyoxylamides of the
formula I according to claims 1 and 2, in which R, R}, Ry, R3, R4 and Z have the
meaning mentioned in claim 1, characterized in that

a) an indole derivative of the formula IV

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



compound of the formula VI (C(Z)-Hal)2 VI in which Z has the nmeani ng oxygen
and Hal is a halogen fluorine, chlorine, bromne or iodine, and then with
a primary or secondary amne of the formula VI HNRRI VIl in which R and
R1 have the neaning nentioned, in an aprotic or dipolar aprotic solvent

and the target q%gg n indol e
derivative of t gﬁ%h%q %7%‘?:3 @ah%&klz hﬁ%@gﬂﬁ ér‘]}éfqﬁiﬁﬁ%@e t he nmeani ng
nmentioned, is rmamicmdd; the anndxﬂe deiniaatioe ofidrfolnaula Vsol vent with a reactive
compound of the fornula Vi %Z) Hal )2 VI in which Z has the neaning oxygen
and Hal is a halogen fluorineHshlorine, bromne or iodine, and then in an

aprotic or dipolar aprotic solv!iwth a primary or secondary amne of

the formula VII HNRRL VII in R1 have the meani ng nentioned, and
then the 3-indole derivative of la VIIW 6 R ZRa N Rz VIII N
R Hin which R Rl, R2, R3, R4, ant RAve the neaning nentioned, is
reacted in a protic, dipolar agrotic %r nonpol ar

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

the formula VIII



organi c solvent in the presence of a suspended base with a reactive
conpound which <carries the radical R2 and where R2 has the neani ng
mentioned, and the target conpound of the fornmula | is isolated. 9. An
N-substituted indol e-3-gl yoxyl am de which is N-(pyridin-4-yl)-[1-(4-

chl orobenzyl )-indol -3-yl ] gl yoxyl am de or an acid addition salt thereof. 10.
Use of a conpound of the formula I for t production of a nedicanent R z
1R+ NRi fz NRs RzR or their actyd adqjtion salts, where the radicals
R Rl, R, R3, R4 and Z i pg mEani ng: R = hydrogen, (Cl1-C6)
-aIkyI mhere the al kyl ¢ ¢ - or polysubstituted by the
phenyl ring. This phenyl its part, can be Vpyo

pol ysubstituted by hal ogas &1- Cgy-al kyl, (C3-C7) - cycﬂoalkyl by car boxyl
groups, carboxyl groups e'terlflﬁd W th (C1 C6) - al kanol s, trlfluoronethyl
groups, hydroxyl groups,Rset hoxyHgroups, ethoxy groups, benzyloxy groups
and by a benzyl group which is nono- or polysubstituted in the phenyl

noi ety  byin(V2ielCR) Rl Ry R RoaidsZ, hdval thgrsardih Mentiondd Isfreavodoimet gryiic,gr oups;

Rl can be a phenyl ring which is nono- or polysubstituted by (Cl-C6)-alkyl,
(C1- Cs) - aIkoxy¢PﬁVH?E?9FOrB@H?yFoxy, nitro, am no, (Cl-C6)-alkylam no,
(C1-Co) 7 R group
esterlfledﬁkégé%gﬁégﬂ?¥ﬁfﬂ%%%c§8paQ% cﬁgb§&ﬁ¥#?%{%&§¥€ﬂgﬁ%$§63@ﬁ ormul a
I1: Rs 4 3 N 2carfRResthe mdieal R, and where Rz has the meaning mentioned, and the target

compound of the formula I is isolated.

9. An N-substituted indole-3-glyoxylamide which is N-(pyridin-4-yl)-{1-(4-

chlorobenzyl)-indol-3-yl]glyoxylamide or an acid addition salt thereof.

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

or their acid addition salts,

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

R = hydrogen, (C;-Cs) -alkyl, where the alky! group can be mono- or polysubstituted
by the phenyl ring. This phenyl ring, for its part, can be mono- or
polysubstituted by halogen, (C;-Ce)-alkyl, (C3-Cs)-cycloalkyl, by carboxyl
groups, carboxyl 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,-Ce)-alkyl groups, halogen atoms or trifluoromethyl groups;

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



wherein the pyridin structure is alternatively bonded to the ring carbon
atons 2, 3 and 4 and can be substituted by the substituents R5 and R6. The
radicals R5 and R6 can be identical or different and have the meani ng

(G -C6)-alkyl, and also the neaning (C3-C7) -cycloal kyl, (Cl-C6)-al koxy,

nitro, amno, h i I, : re the
et hoxycar bonyl aﬁgénggpgg}&%ﬁ%ldtwég &Jéir)o gg@?%g;g%%ﬁ%%ﬁ g%t%ﬁﬁgﬂ whi ch
t he al kyl groupbnhés-Gg)dllcawlson at ons; R1 can furthernore be a 2- or 4-
pyri m di nyl -het erocycle or a E%/ri dP/I If(et hyl radical in which CH2 can be in
the 2-, 3-°f 5 apyaidm grcirepeiormuladloyri mi dinyl ring can be mono- or

pol ysubstituted by the nethyl group, R can furthernore be a 2-, 3- and
4-quinolyl structure substituted bys(Clg C6)-al kyl, halogen, the nitro
group, the am no group and (Cl-C6)-a m'3n0 radical; or RLis a 2-, 3-
or 4-quinolyl nethyl group, where th rbons of the pyridyl nethyl and
qui nol yl met hyl radicals can be subst by (C1-C6)-al kyl,

(C1-C6)-al koxy, nitro, amno and (Cl -alzkoxycar bonyl ami no; R, for the
case where R is hydrogen or the begfyl group, can furthernore be the acid
radi cal of a natural or unnatural amfino acid, e.g. the a-glycyl, the
a-sarcosyl, the a-alanyl, the a-leucyl, the a-isoleucyl, the a-seryl, the
a-phenyl al anyl, the a- histidyl FQEB8uda okd|ly|, the a-arginyl, the
a-lysyl, the a-asparagyl, and the a- glutanyl radical, where the am no
group of tivhercesthepyridia santtuce Aaaiteinaitehy bended es drtringradspr adveas € o3l amd

protected form and, possible.pratectiv rou for the am po functjon are
Phe. car bobenz oy Bl Eaoe #oieadnhr Josferh R el Rsp e Rrearbingtd Radi cal
(Boc radical) ahithalisidah6r @setent aif 1IR4B tdedrind NG -CHSAKAf arldscanpar agy!
and glutamyl radical clainmed for Rl, the second nonbonded carboxyl group

is present as am@afing€Ce&rbexsiballyylo({p-Ge)-alkpxyheitooamingt hedroxyt kelogging h

G -C6) -al kano e.q. he t hyl thyl . or, as.the tert-butyl ester.
o) 2 Rarliycfafenft and % EIdots B ShorrGradidiBorfita Al s S0k
toget her wi th tBeuphtieeenlialien ér@u?\lhi which fleyalkylerb@nkiad -4 eaboh btokizer nor e

a

forma piperazine ring of the formula Ill or a honopiperazine ring.if RL is
an ani noaRkyqlréﬂléth@WE bE & 2niSF 6hpyrmql|qlrp/tl-jheterocycle or a pyridylmethyl radical in

which CH; can be in the 2-, 3- or 4-position where the 2-pyrimidinyl ring can

be mono- or polysubstituted by the methyl group,

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

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;-Cg)-alkyl,
(C,-Cg)-alkoxy, nitro, amino and (C;-Ce)-alkoxycarbonylamino;

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

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

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



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

(C1-C6)-al kyl g . n -he - _Qr ol ysubstituted
by hal ogen and %géé%w(y%égﬁlbg gFr?ﬁléé%rﬁ%?f&g%sggt%gln%dr}g@gEflﬁa%%lgf B3t t ut ed
by hal ogen, (C, th€metlatikathyl, 6:1Ca-the Jercyialloiteky! , car boxyl groups, carboxyl
groups esterified with (C -C6) -al kanals, trifluoronmethyl groups, hydroxyl
groups, neRneayfugherhsdhe allvaminogrrgamd-2-methytmopl ol group oups. The

(C1-Co) - al r A ubstd y the 2-
qui nol yl gggh%ﬂéﬁggitﬁée}qgﬁl? ﬁ‘%‘ﬁ‘gﬁ%ﬁ&g@ﬁ ﬁéfcﬁﬁ%?ﬁ?@de&hﬁhﬂuﬁ%@%&% case
can both be nofvom agripgretiystibg bf thetfenn Wy [Ihat atemppipeihziaé kinglikR| isgioups or
(C1-A4) - al koxy 11?roulllpgs; R2 is.furthernore the aroyl radical, where the aryl
moi ety on whi ch®FHRAIKEIENG gTouPdn Whitheq i's t he phenyl ring which can be nono-
or pol ysubstituted by hal ogen, (C, -ﬁl kyl, (C3-C7)-cycloal kyl, carboxyl
groups, carboxyl groups esterified ith &9- C6) -al kanols, trifluoromnethyl
groups, hydroxyl groups, nethoxy —gpqups,, et“'oxy groups, or benzyl oxy
groups; R3 and R4 can be identical or-eifferent and are hydrogen, hydroxyl,
(C1-Co6)-al kyl, (C3- C+cycloal kyl, (CI-C6) -al kanoyl, (C 1-C6) -al koxy,

hal ogen, benzyloxy. 9 R3 and R4 BorimulaecdT¥e be the nitro group, the

am no group, the (Cl-C4)-nono- or dialkyl substituted am no group, and the
( Cl - C3) - al Rosynatkydradicali ara phinylaingomhich carhles 11Ghe-C8)polyalikstitytedbip Gy | ami no-

Cl-C3) -alkyl tion; and. Z Q S and wh t he, desi gnat i
kol al kanol , ARG ARG oS afe frapb B Eetid B R O O
R3, R4, R5, R6, (@nd,)RIkyilémine! thBlbkyzhlyryld @rdtpGaa $hsls paffuordBARY IRYdryl

"strai ght-chain” and "branched" al kyl groups, where "straight-chain alkyl
groups" can be, 8®8P. exanpl e, radicals such as nethyl, ethyl, n-propyl, n-

butyl, n- pﬁméﬁl be I%Jagog%h%?)ﬁyel (C?—r&g):éﬁgyﬁgr%ngpwﬁ%rl@(ﬂe a‘-?l'&ﬁ%%up %%Soie%@t;[o? ’orf or
polysubstituted by halogen and phenyl which for its part can be mono- or
polysubstituted by halogen, (C;-Cg¢)-alkyl, (C;-C+)-cycloalkyl, carboxyl
groups, carboxyl groups esterified with (C;-C¢) -alkanols, trifluoromethyl
groups, hydroxy! 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;-Cy)-
alkoxy groups;

R, is furthermore the aroyl radical, where the aryl moiety on which the radical is
based is the phenyl ring which can be mono- or polysubstituted by halogen,
(Cy-Cg)-alkyl, (C;3-Cq)-cycloalkyl, carboxyl groups, carboxyl groups esterified
with (C,-Cs) -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,-Ce)-alkyl, (Cs-
Cy)-cycloalkyl, (C,-Cs) -alkanoyl, (C;-Cs) -alkoxy, halogen, benzyloxy.



exanpl e, radicals such as isopropyl, or tert-butyl "cycloalkyl" is to be
under st ood as neani ng radi cals such as, for exanple, cyclopropyl,

cycl obutyl, cyclopentyl, cyclohexyl, or cycloheptyl, additionally the
desi gnati on "halogen" represents fluorine, chlorine, bromne, or iodine,

dthe d d f
el e, oA A hcifiOke BLON B ERLESRELEAGRES R RoSCudiuy- &
pent oxy. 11 USdaaldlS/l b yteddiniing gydup; dnd the (C;-C;)-alkoxycarbonylamino

1- (4-chl orobenzyl ) -i ndol - 3- yI]gl%gxylanlde or an acid addition salt
thereof for thdUBFRIRITSIC0E)aalieuieeeniaming (Cuse) wikwdunciignangne

conpound of %ggwﬁ@(y?ﬁg | for the production of a nedicanent having
anti ast hmat | ant i ergi c and i nmunosuppressant/i mmunonodul ati ng acti on

for transpmndntletre dre chsn(gnatlcseeakydsalkm alkm(,y afndrallqokmm]nb groqps (fasn thasi s,
rheumat oi d di sor a hr onj c y ritis % R-C i Iz NRa
KZ or their adf@ic %(ﬁ 2%‘&?#@1{)% %ﬁés ‘Fcﬁaﬁagélt%bﬁunq%{sw as R3 R4 and
Z have the fol | guifgp m@ﬁrghmghalﬁ% anchmM%ar a1f<§?1l r mk#&wsua r{ he al kyl
group can be mono- or polysubstituted by % ring. Thi enyl

ring, for its pﬁikl’l gr@@s”ben hador exampl®) repbWsubbtas trwtladi, eblyylhrapugnerh n-

(C1-Co) - al kyl, - C7 alk acar roups, .carb gr oups
esterified mnth 10 é%?gé H&f yI?F?l¥ﬂ8Bg§é¥ﬁVﬁ°W§r§ﬁﬁ§nm 8¥ox gr oups,
et hoxy groups, ex@ipX YadlEQ4Akh a0 0Pk Yor &Hrob§] and by a benzyl group
which is nmono- or polysubstituted in the phenyl noiety by (Cl-C6)-alkyl

groups, halcgglealkst dpto be underftoadhrsoneaning ragicalgsych &ﬂﬂﬁaﬁmbéka phenyl ring
whi ch is nono {d ) - alkoxy,
hydr oxyl , benzy&dc&%#’t bh&‘ g’ B?Eﬁt%éﬁ ‘%m C%C(I&ge(pg
al koxycar miﬂnloalmlylmeadwxglnyn@ ‘taldpeny tepgosontp flabrige @aroh@x,yﬂrommupr esterified
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, theumatoid disorders and chronic polyarthritis

R
Z \

| z

Ry

'}U—Z

or their acid addition salts,

where the radicals R, R}, Rj, Rj, 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
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by (Cl-C6)-al kanols; or RLis a pyridin structure of formula Il: RS 4 3 N
2 R Formula Il wherein the pyridin structure is alternatively bonded to
the ring carbon atons 2, 3 and 4 and can be substituted by the
substituents R5 and R6. The radicals R5 and R6 can be identical or
different and h yxgﬁj I n C3-C7
-cycl oal kyl , (@&%%u%wﬁ%éeg %Iklw (C3 @”ﬁyfél&ﬂkjlh%czﬁ‘ﬁ&% 9 :
trifluoronethyl groapsd canbexj'rngrolhmrelstmﬁed Iwethéﬂln@syald{axhrdmyhﬂmmmeﬂ@dil cal and

the groupa carboxyal kyl o roup i,n which th aIk ou has 1-4 carbon
atons; RL can f%ﬁoflﬁ P%‘ro Pt;%'g H}OXXBr?}W1 g“ﬂ’fe% Y0P o
pyri dy| met hyl rag I%ai b2yl WaLg k\/hgﬂzis &fhoDEr }BdTystiJlB?tltafed i theQheflyIRASiEyl ON

where the 2-pyrim fing can be nono- or” pol ysubstituted by the nethyl
group, R1 can fbw(@ne@dmlle’llgeolmszhab@namm drtqﬂumhwhyéigmxptwr e substituted

by (Cl-C6)zal k haI e nitro grou the.am no gr d

(E1' Go) - ol By b opief B8 wolcifs Rphp 2ordholiRestEa BRECREANR. RERGor or oup.
where the ring giR6PQMFIRkyL Bendydx Mlltﬂasemmb dcguilingdntineetdyt,)r adi cal s can
be substituted bi: )b)‘él?CG)yal Kk 2]I@ yd % ) nlla?ro aerglnoé)and

( C1- C6) - al koxycd %@tb&ﬁvhmmq@ndwaeaﬂbowégwmra@amowf grodp egjerafiest t he
benzyl group, can t e be the acid radical of a natural or

unnat ural am nog}élst(JE é)m?kﬁ%! “he a- glycyl, the a-sarcosyl, the a-alanyl, the
a-l eucyl, &R ﬁal;gz@lkiﬁimwcturé befoamskrlyl , the a-phenylalanyl, the 11 a-
histidyl, the a- prolyl, the a-arginyl, the a-lysyl, the a-asparagyl, and
the a- glutanyl radical, where theRgm no group of the respective anino

aci ds can be present in unprotected ‘prot ected form and possi bl e
protective groups for the am no funcg? nde the carbobenzoxy radical (Z
radi cal) and the tert-butoxycarbonyl (Boc radical) and also the
acetyl group,and in the case of the g agyl and glutanyl radical clained
for RL, the second nonbonded carboxy oup is present as a

Formula IIT

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 Re
can be identical or different and have the meaning (C;-C¢)-alkyl, and also the
meaning (C3-C5) -cycloalkyl, (C;-Cg)-alkoxy, nitro, amino, hydroxyl, halogen,
trifluoromethyl, and are furthermore the ethoxycarbonylamino radical and the
groupa carboxyalkyloxy group in which the alkyl group has 1-4 carbon atoms;

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 methy! 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;-C¢)-alkylamino radical;

or Ry is a 2-, 3- or 4-quinolyl methy! group, where the ring carbons of the
pyridylmethyl and quinolylmethyl radicals can be substituted by (C;-Cg¢)-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

11



free carboxyl group or in the formof an ester with (Cl-C6) -al kanols, e.g.
as the nethyl, ethyl, or as the tert-butyl ester. R can further be the
al I yl am nocar bonyl - 2- net hyl prop-1-yl group; R and Rl, together with the
nitrogen atomto which they are bonded, can furthernore form a piperazine

ring of the forguhigidyl]th®s- ﬁro%ﬂ%@h%éﬁ?l ﬂw-lyagl ke Rdspafagdl andlenpal kyl ene

group in which -NNNR™  Fornula 11l R7i5 an al’kyl radical, or a phenyl ring
whi ch can be noﬂ@mndﬂrﬁbﬂ9substltuted by (C1- CB) al kyl, (Cl- CB) al koxy,

hal ogen, th nltro ro unct ion no t he
nal ogen WGBS Sl afn 16 ATPAGH E BT Ry SERBER bR

hydrogen or thepx(ofébteeﬁbnﬁhk&bogmupmtwﬂeé grou efcﬁltlkefémﬁlbqummmmemm- or
pol ysubsti tut ed bgohalo gen andzPhen whi ch its part can be nono- or

pol ysubst i t ut edc@jobsaregeidicaldZ radiraly prd the tfr@:@u@xw& ol kgical EBevoxy |
: b t hyl
groups, car Oxy*ad&raglﬁgg,aﬁgtt {]ége fk’g ga*ﬁd(u% e oﬂhéﬁésb%a?yl% él'i}fég{ig”e y

groups, hydroxy ps oxy group

groups. The ( Clradithl abinydd fogr Ryphe sagnid ngntaad&Pcarboxyl grdupes present hea
substituted by the 2- q i nolyl .gro and the 2- yridyl structure
which in each c 5%0459% Y igeu a5 srlgem g a‘bﬁﬁt%‘ﬁ‘ﬁ‘%?@f&)e&ﬂﬁwlﬁaﬁ Bden,

(C1-CA4) - al kyl URSHA! ethGlofAY) | QkQups; R2 is furthernore the aroyl
radi cal , mhere t e arylengig ty o% ﬁﬁ&h the radical is based is the phenyl

ri ng whi chRgam fme:hmobmthe¢aHylpmhqmalth@nylt-lmwdlybprobdl-yi@mup 12 (G -0C6)-al kyI,
(C3-C7)-cyglo yl , carboxyl groups, carbox I OuUps ster

(G- ooy~ AR af Ltoee fRt vk s llmgth s dh s tiohybit Ry Pondeh b frbemdy
groups, ethoxy gfrﬂltuoﬁpemm@%gblf%yfogﬁ@umﬁ,orB%omg ﬂ@fazi:rﬁ:rhr%QfR({J%ﬂid cal or
different and are hydrogen, hydroxyl, (G -C6)-alkyl +cycl oal kyl ,

( C1- C6) -aIkanoymHK%@wkmﬁﬁﬂlmhnoﬂydlhalogen 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, anﬁ{the\fCl-C3)-alkoxycarbonylanino

p—
Formula IXII

R; is an alkyl radical, or a phenyl ring which can be mono- or polysubstituted by (C;-
Cs) alkyl, (C;-Ce)-alkoxy, halogen, the nitro group, the amino function, by
(C,-Ce)-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,-Ce)-alkyl, (C;-C7)-cycloalkyl, carboxyl
groups, carboxyl groups esterified with (C;-Ce) -alkanols, trifluoromethyl
groups, hydroxyl groups, methoxy groups, ethoxy groups, or benzyloxy
groups.

The (C,-Cg)-alkyl group counting as R can furthermore be substituted by the 2-
quinolyl group and the 2-, 3- and 4-pyridyl structure which in each case can
both be mono- or polysubstituted by halogen, (C;-Cs4)-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,
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function or the (Cl1-C3) -al koxycarbonyl am no- (Cl1-C3) -al kyl function; and
Z represents 0 or S; and where the designation al kyl, alkanol, al koxy and
al kylam no groups for the radicals R Rl, R2, R3, R4, R5, R6, and R7 is
normal Iy to be understood as nmneaning "straight-chain” and "branched" al kyl

groups, where "@&t r@@gmﬂ (‘(@?l@) cﬁélwk%ggéw&@'}] ?E‘E‘ﬁ%a&?’b"g‘ﬁ{ﬁrﬁ?ﬁ%&% ﬁgrﬁegadl cals

such as nethyl, et hyl , and
"branched al kyI wigh @p@ )dﬁ@n@a&tlﬁporfometh}égmupb Aydradgi gaups, Suthoxas

i sopropyl, or tert-bu oal k is to be understood as neaning
radi cal s such a&OUR%HF ﬁ‘é%&ﬁﬁi{‘ S, Oré’ﬁ%:fyé?f?yﬁwps’cycl obutyl, cyclopentyl,

cycl ohexyl R, &id Ry&nRagéntical or&ﬂﬁ‘é&hpﬁﬂlalré'hych@ga)eﬁy&feﬁyll J,aadugg
represents fluorine, chlorine, brom ne, i odi ne; esi gnatl on

"al koxy group" @émyébélkb’t (Gaéﬁe)c-alllginsﬂcfﬁa@q) ﬁlboxy,daxb)gph é)enmlonxy, et hoxy,
r opoxy, to DOX qbut ent
RI— ( Byr |yd| n- }3(“ Taﬁq‘?ﬁﬁ O¥? b%ﬁlﬁilutlrc} g OHB’otPe %ﬁgk}%i@? %@I g‘é 3 noaﬁr acid

addi tion sal t tcﬂl@lk?biub@ﬁ‘ltutddsanﬁﬂ@ gfupl zithtﬁHbEP@S)LQ]Eb)&/yc&ﬂboﬂﬂﬁmﬂ{wt her for the
production of a nedi canment havi n]% antiasthmatic, antiallergic and
8

i munosuppr essaffFieRIBateutat-p X%F@ftioélﬁlarmno't(%'r%b’raélﬁﬂﬁ‘mc@ﬁnaﬁtﬂl di seases
such as, % r&?ﬂﬂ% grspsorl asi s, rheumatoi d disorders and chronic

pol yart hrifi g medi canent conprising at | east one conpound of the
formula | aml widde theah:mghancmlaikyd[mkyncﬂ)mkcmymmﬂsalleyrm{mb gebupy €t the Or
auxiliaries 13 Z R R4 N R | heiy acid addition salts,

9 K2 or
where the radi c‘&F’hca]F'Qﬁ &1, RpRs, Re. RSR&S é‘% Rz lﬁ&Qf@aﬁlﬁé" POINGERFAR #eani ng: R =

hydr ogen, (Cl ” 9 D,
pol ysubst i t ut e%)"anlﬁ‘é kﬁ}algh%ﬁglﬁ b E-kthiohkd SIRYP6aBY, %ef@@f?algﬁ{ 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.

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

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

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

to customary excipients and/or diluents or auxiliaries
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by the phenyl ring. This phenyl ring, for its part, can be nono- or

pol ysubstituted by hal ogen, (G -C6)-al kyl, (C3-C7)-cycloal kyl, by carboxyl
groups, carboxyl groups esterified with (G -C6)-al kanols, trifluoronethyl
groups, hydroxyl groups, nethoxy groups, ethoxy groups, benzyl oxy groups
and by a benzyl group which is nono- or polysubstituted in the phenyl

noi ety by (Cl-C6)-al kyl groups, hal ggen ons or trifluoronmethyl groups;
R1 can be a phenyl ring *hich is non§ ol ysubstituted by (Cl-C6)-al kyl,
(Cl-CB8) - al koxy, hydroxyl4 benzyl oxy, Rajtro, & no, (Cl-C6)-al kyl am no,
(C1-C6) - al koxycarbonyl anmpe ™and._hy -4 caklboxyl group orI a carboxyl group
esterified by (C1l -0C6)- -Is;)mr RlLzs a pyridin structure of formula
I1: Ft~3 4 N Z R For whefein the pyridin structure is
alternatively bonded to th&~fingharbon atons 2, 3 and 4 and can be
substituted by the substiRwents ﬁg and R6. The radicals RS and R6 can be
identical or different and have e neaning (Cl-C6)-al kyl, and al so the

meani ng (C?§§¥%&%@%%@ﬁﬁéﬁ¥h%n(Cl-CB)-aIkoxy, nitro, am no, hydroxyl,

hal ogen, d are furthernore the ethoxycarbonyl am no

radi cal andhtReahe SHIXAPER CRY, ROXBARK Mh@ZIhadE BieollGwidintdintdpe al kyl group has
1-4 carbon atons; 14 R1 can furthernore be a 2- or 4-

pyri mi di nyRhbydspersy €€ eCor-akkypynhiers/ thaetky) eroupgae h¢ mono- eipatysubktituedn be in

the 2-, 3- or 4 i i on wher.g .t 2:pyridqndin ri can be npno- or
pol ysubsti t ut edbg?ﬁet%hggﬁ%rtl%lﬁ.&? glﬁeﬁl?'l %g’c,@hgﬂﬁ’ &} H%PQ“B’eora 2-, 3- and
4- qui nol yl st rugblysebstitied byt bilegbnbyC ( Ch=06)1; @, korh-cyclbakPgBR carbbgyIni t r o

group, the am no group and (Cl-C6)-al kylam no radical; or RLis a 2-, 3-

or 4-quinolyl mEtIWps, grroxpl erghes estariied pyiky G frdeHanels, wiflsorpynatitl met hyl and

qui nol yl net hyl ' %? ' b - - al

(C1-C6) - al koxy, %ﬁo?t? ??ﬁéﬁ&géggﬁg %@@8&8&%&%&%@%@5@9&%& £2%%r the

case where R i saidby apemzydgraupeviienizyhorgr orpolysutistifutsd inehaphieayboiehe aci d
by (C;-Cs)-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;-C¢)-alkylamino, (C;-Cs)-
alkoxycarbonylamino and by a carboxyl group or a carboxyl group esterified
by (C;-C¢)-alkanols;

or R is a pyridin structure of formula II:

Formula JII

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

groupa carboxyalkyloxy group in which the alkyl group has 1-4 carbon atoms;
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radi cal of a natural or unnatural am no acid, e.g. the a-glycyl, the
a-sarcosyl, the a-alanyl, the a-leucyl, the a-isoleucyl, the a-seryl, the
a- phenyl al anyl, the a- histidyl, the a- prolyl, the a-arginyl, the
a-lysyl, the a-asparagyl, and the a- glutanyl radical, where the am no

group of t RS cAPRRBEMANE b@@hn Or @C%ﬂﬁnﬁﬁﬂfl l?l@te%c??l@ ?)E‘ tah&nﬁ%%e%y?%cﬁ?al gr?l ar e

protected form and possible protective-“groups func

the carbobenzowhiochddcedn t(eant]aaaﬂ-caJ r zap@hlmdrewhaethdoﬂpwmﬁaﬁﬂaemgl cahadi cal
(Boc radical) and also the acet roup, nd in the case of the asparagyl
and gl utanyl rB6MORP- o RalYRuAsty dlbgthet‘ﬁ%t ¥E8GHB nonbonded car boxyl gr oup

i s present RagarRfurthe@fore B RAX Y. aﬂaqucﬁ.l;lﬁlyl'ﬁruqﬁ?e mrsmu?ef @fk(erts?glk}% Seter

(C1-C6) -alkanols, e.g. as the net or as t
Rl can further b@ogmﬂwnlybamlmod‘arabnnwgrozpmd tyi-O¢)edkylaminogudicp; R and R1,
t oget her WIIIIEI ded,. .can furthernore

t h b
- form a pi perai Sr?e r%trooﬁqulf“ﬂegp?%mggu?lwh%g i Oligloﬁérogﬁl} ®re ring if RLis

an aminoal kyl e Ryl fhd¥liicdly ety FidicalE4mBY dibbdidieBhyi gy
radical, or a Eﬁl(gj{) I‘II’}II V%\'Iiuéh gan 1l'g&e m)%ao- or pol ytstutbesz.iyt(gzt-@g) § Cl- Co6)
K

al kyl, (Cl-C8)- é@ yalkcmyl, Bigenamingandi(Cr-&shrlsoxycartioayaming functlon by

Cl1- CG I " d the Dbi fluoro hydryl
ér oup, ) a E}Z/hﬁg?ﬁ@g&se gfeglge%ﬂ%dgsgeﬁ &(l%ulpeeé?l %P‘ﬁ@/lca%?%ﬁﬁm%?ebr gﬁ aI kyl
group Can be ITDfHd-IcaDDfa pahinad obsddatusilechiby atid) ©geahe argqu%anyh sﬂ\f&b@}) for its

part can be non pol ysubsti tuted by hal ogen, al kyl

(C3- C+cycl oal kyﬁle %%l?%x@lpal@%&ﬁée “d&?lwylthegfi‘ﬁ%rﬁ tgs® FITMI@@IHXAA tha (Cl- Cp)
-al kanols, trif t U et hoxy
aroups.  or benzyl iy anb it BE p HEHE o BsSLR  HERANL HIMRE) O
furthernore be glbstyltradiead, by the 2- qui nolyl group and the 2-, 3- and

4- pyri dyl ruc ure.which in each case can _both be nono- '
pol ysubst i W&]?r&i fb@‘nH’QI%@%?ptb@ies%twﬁla}?’%‘o &fﬁé‘bﬁrprfséﬁt Wproé‘?m groups;

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

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

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,
N/

Formula IIXIY

R is an alkyl radical, or a phenyl ring which can be mono- or polysubstituted by (C;-
Ce) alkyl, (C;-Ce)-alkoxy, halogen, the nitro group, the amino function, by
(C-Cg)-alkylamino, the benzhydryl group and the bis-p-fluorobenzylhydryl
group,
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R2 is furthernore the aroyl radical, where the aryl noiety on which the
radical is based is the phenyl ring which can be nono- or pol ysubstituted
by hal ogen, (Cl-C6)-al kyl, (C3-Ctcycloal kyl, carboxyl groups, carboxyl
groups esterified wth (Cl1-C6) -al kanols, trifluoronmethyl groups, hydroxyl

groups, maRP@é‘ﬂ’be By RUES orQﬁé‘(@ﬂycgfaW%rougr whERZMd 812%’1 ?%9&&[3 P;ﬁ(ﬂy%r R4 can

be identical or different and are hydrog hydr oxy (C3-
C+cycl oal kyl , (QIlLYSIB?)StltUéﬂMahhnﬂgen(a@d-p@&)ylwld&oﬁoy its pait ogrebg mbatm—zqu oxy. R3

g <20 SRR W B i B TSR

(C1-&)-al kOXyC?foQ@Q)ébﬂi@xilpgroﬁ tdrméd%tﬂogq -( S lalkabols, ahtkR¥ogahponyl am no-
(C1-C3) -alkyl function; and represents or S; and where the designation

al kyl , al kanol , @lu@wydml &ioKps, alitﬁth@}’ggfwmsethgxy ghlowps, catitwalaxyR, R1, R2,
R3, R4, R5, R, g ﬁ R7 is nor mally to be understood as neaning
"strai ght-chain d "branched" al kyl groups, where "straight-chain alkyl

groups" cafhdeC, Cgtalley@lf@lpecouhadg 8ok scafafthamarebayibstieitddy the2pr opyl , n-
butyl, n-pentyl, and n-hexyl and "branched al kyl groups” designate, for

exanpl e, radi cafdinglyt groxg aﬂgé}}f’r?ﬁrp% andg-pyredy S‘Bﬂﬁt‘}ﬂe whiche ingark gase Ciaé to be

der st ood di 1
Cyeronuty . oyeT SRR BT qr IR B YR BRERR S

desi gnati on "hab&gemgmmpﬂresents fluorine, chlorine, brom ne, or |od|ne,
i resen s radicals such as, for

ZQSW,BPS I '?ﬁg@hgfﬁﬁ'ﬁ%i&}l}%&lgﬁﬁs&@ WB?rp a‘asyary weishopb¥Ichitiordicalds or

pent oxy. 16 15. pAxeHBHne I i@ b5 b oML
1- (4-chl or obenzyl )e-l ndofi‘,ﬁ@rESI y ?g 3}oxy ar% dex%r&ghﬂgﬁsﬁ{%%%w }ll%cr)lges?al

t hereof in addi{€¢ oﬁs)taikidu@ﬂ"nﬁfcyclexkkyb canbozyl gaeupsosarbliiyligraugs esterified
o S 1 CERSE RIS e B Ry 2 o7 70
pharmaceuti cal exubpicBithky @2o\sObr bedzylBRPbfouPs; Ot her auxiliaries to give
D TR S and R, b e tdentical of differantand are hydrogen, hydronyl. (C-Co-atiyty (G © 1 O
C7)-cycloalkyl, (C,-C¢) -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;)-alkoxycarbonylamino
function or the (C]'C:;) -alkoxycarbonylamino- (C;-Cs) -alkyl function; and
. Zrepresents O or S;
and where the designation alkyl, alkanol, alkoxy and alkylamino groups for the
radicals R, Ry, Ry, Rj, R4, Rs, R, 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.
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% ::tllillzN.R1L I or their acid addition salts, where the radicals R R,
R2, R3, R4 and Z have the follow ng neaning: R = hydrogen, (C-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 polysubstituted by

hal ogen, ((3.- CoON-raédivdmerlt €8mbriding WCtpI@kaYA-y1)OY - @ 2HRRSYdnzy 9 MRS,  car boxyl
groups esterified with (G -Co)-alkanols, trifluoronethyl” “groups, hydroxyl
groups, neYhgxoxyrmidsor anepigheddigionspls thepraf iy adshiyorgtocuptomaanekdipierts benzy |
group which 4 - qr | ysubstituted in the phenyl noiety by

(G -Co)-al %4/§rg%g§,°9 t 1@6%%5. atons or trifluoromethyl groups; R can be a
phenyl ring which is nono- or polysubstituted by (Cl-C6)-al kyl, (Cl-C6)-

al koxy, hydroxy be 0X ni.tro, am.no, (Cl-C6)-alkylamno, (Cl-C6)-

al koxycar bgéiyl a Oﬁgssgﬁ#hﬁﬁ%d% P L] medice toéhaéa%%ﬂzﬁgkﬂ/ﬁ]ab? EUPPREder i fi ed
by (G - C6) ofathk @telua I Riprétesded vAtPMIstotddy PhirfabstitRaPxcifiédyhydd - 17 R6 4 3
Rs Formula || wherein the pyridin struc%lur_e is alternatively bonded to the
ring car botilugnisray ogher guitigriestogive pharmirsutica pripatatiods bybrohghtsnost i t uent s R5
and R6. T [ nd R6 can be identical or different and have the
meani ng (@?“9@&%‘1%'}%“5?33%@0%50 the nmeaning (C3-C7) -cycloal kyl,

(C1-C6) - al koxy, nitro, am no, hydroxyl, hglogen, trifluoronmethyl, and are
furthernore the ethoxycarbonyl am no gadicdl and the groupa carboxyal kyl oxy
group in which the al kylRgroup has 1i¥l carg atons; R, can furthernore be
a 2- or 4- pyrimdinyl-hekerocycle opaggyri dyd nethyl radical in which CH2
can be in the 2-, 3- or et—f\her e\t he 2-pyri m didnyl ring can be
nono- or pol ysubstituted hyl géoup, R can furthernore be a 2-,
3- and 4-quinolyl structur ' hi uted by (C -C6)-al kyl, halogen, the
nitro group, the am no ggdup and|(Cl-C6)-al kylam no radical; or R is a
2-, 3- or 4-quinolyl methnyl gr OUR, where the ring carbons of the

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, (Ci-Ce)-alkyl, (C3-C7)-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,-Cg)-alkyl groups, halogen atoms or trifluoromethyl groups;

R can be a phenyl ring which is mono- or polysubstituted by (C;-Cg)-alkyl, (C,-Cg)-
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:

17



pyridyl met hyl and qui nol yl met hyl radicals can be substituted by
(C1-Co)-al kyl, (C,-0C6)-al koxy, nitro, am no and

(C, - C6) - al koxycarbonyl ami.no; R, 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 a-gkycyl, the a-sarcosyl, the a-alanyl, the
a-leucyl, the a-isoleucyl, the a-s I 4the a- phenylalanyl the a-
histidyl, the a- prolyl, the a-argin hﬁ a-lysyl, the a-asparagyl, and
the a- glutanyl radical, where the a oup of t he respective am no
acids can be present in unprotected otected formand possible
protective groups for the am no func ar%e the carbobenzoxy radical (Z
radical) and the tert-butoxycarbonxthradicaI (Boc radical) and also the
acetyl group,and in the case of the ‘asparagyl -and glutamyl radical clained
for RL, the second nonbonded carhoxyl group is present as a free carboxyl
group or in the formof an estergﬁﬁﬂﬂiiﬂajég -al kanols, e.g. as the

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

al | yl am nowagetgonipe pznidmtﬂuyabtmmis-a]temhtigaiphmdedl& the raipocal¥on dto@eh®andM t h t he

it t to which they.are bo can furt more forma piperazine
p: ngrgogfnt ﬁeo;nor?'n?rfl‘ék%} be %}ﬁ%%\t“ﬁ@r%ﬂ%é? Ef‘%‘i@tsr&ﬁ@g%ﬁ Rbe radigls Ra?ﬁ‘%ﬁel kyl ene
group in which cAM\bRdentiQl bndikRieht 5nﬁavb§h@1ﬂeﬁ41 Clr@% a(l:lfsjk zTn(arals% dbeny!

ring which can be nono- or pol ysubstituted by
(d - C6) - al koxy, meaniagéh;-Coheyelpalky, (Fielg;alkdxe, mmonmnfmnhydroxyl Infodes, |

- I | hydryl
oo Y A o BB e R e R R PRI o ou
can be mono- or gropph yarbbefalltys:8derbip mw@meaa%ylrga@masvm Ez!i}b&?ﬁtohiss part
can be nong- or ol ysubsti tuted by hal ogen

(C3- C7) - cy B 631 Rythermaage e 2yl or dr ppaiding; bf@;gplyclgpoawnéxlmthyﬂ rasticalirt h

(C1-C6) -al kano t oy f r net hoxy
groups, et hoxy g”?‘bcl}} pésIlI (l'alﬁ egﬁ‘z?ﬁﬁh%k 34 &g&?uonf%ﬂére%l %%51 gqs%hrm& r8lp
counting as bamohu-rdn’r;&ﬂymbﬂltbted bybl&tméuhw@kobpf t he 2-

R, can furthermore be a 2-, 3- and 4-quinolyl structure substituted by (C;-Cg)-alkyl,

halogen, the nitro group, the amino group and (C,-Cs)-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;-Cg)-alkyl,
(C1-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
a- histidyl, the a- prolyl, the a-arginyl, the a-lysyl, the a-asparagyl, and the a-
glutamy] 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-butoxycarbony! radical (Boc
radical) and also the acetyl group,and in the case of the asparagyl and glutamyl
radical claimed for Ry, the second nonbonded carboxyl group is present as a
free carboxyl group or in the form of an ester with (C,-C¢) —alkanols, e.g. as
the methyl, ethyl, or as the tert-butyl ester.

R, can further be the allylaminocarbonyl-2-methylprop-1-yl group;
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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 -C4)- alkoxy groups; R2 is furthernore the aroyl radical, where the
aryl noiety on which the radical is based is the phenyl ring which can be
mono- or  PRIMaRStosbieedith he o8 htom t&whidh) théy &ﬁlbon&@é&@uﬁXﬁﬁcﬁél kyl',
car boxyl groups, carboxyl groups esterified wth (C1-C6) -al kanol s,

trifl uoromet hyl fagmoupperapipd riog wif therformpula IHer adwrmopiperazpe, ring ifiBx ys ar oups, or
benzyl oxy groups;.R3,and R4 can he .identical or different and are hydrogen,
hydroxyl , (CL- CAJUBORRyIene RSP B PISH oo kyl, (Cl-06) - al kanoyl, (Cl-C6)

- al koxy, hal ogen, benzyl oxy. R3 and n furthernore be the nitro group,
the am no group, the (G -C4)-nono- digl kyl substituted am no group, and
t he (Cl-C3)-al koxycarbonyl anino Tufitio or*!he (C1-&3)

- al koxycar bonyl am no- (C1-C3) -al kyl tion; and Z represents 0 or S; 19
and where the designation al kyl, alkanol, al koxy and al kyl am no groups for
the radicals R, Rl, R2, R3, R4, RoxrmelaaIfR7 is normally to be

under st ood_as neani ng "strai ght-chain" and "branched" al kyl gr oups, where
"strai ght - Rhisi an alkydyadiegl oengspheaahringewhich car kamene- or podgiubstitsted by KCas

nmet hyl, ethyl, p- Yia _RAAl w-pentyl . - hexyl " brapched
al kyl groups” dgg)lo %g}gt i:cl (?Q%We%gh%ﬁ%é&fg in%té(?ggggttﬁggl}sﬁu?ogglg?%%yg?' or
tert-butyl "cyc{@aCkydikylamidopthedetrtdidigang a8l thesiRipagusratkeslhydsiich as,

for exanple, cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, or
cycl oheptyl, ad8i%Ponally the designation "hal ogen" represents fluorine,

chi ori ne. R o4t} fiehydibed ooqggequl?@s-aﬁlgﬁ n,grog{%§@gﬁ&hgakﬁ%g@g&%eﬁw or

represents Cc or ’ex OXY, pr opoxy,
but oxy, i sopr oppalysutistitid xyalogenpad tpheyyl which fér its pais cérobe tbaopsroduct i on of
a nedi canent, ch raterizedlieﬂrfthﬁécal\l-(p

ridin-4-yl)-[| -(4-
chl orobenzyl) - i R¥gPY gy alggen _écﬁfalﬁ‘%’ @?Qj’)')&/%‘é?%ll%lng%rg?’fylt hereof is
processed with gﬂﬁ?&,%ﬁ%&yﬁ%@ﬁﬁ%%fﬂe@%ﬁ%l(ﬁ% eﬂk&oﬁ]%ﬂor&hbﬂg?t S or

other auxiliariés to give armaceutical preparations or broug into a
t her apeuti cal | y guspaliydrdxyt gnoupg 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;-Cs)-
alkoxy groups;

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

Rj3 and R4 can be identical or different and are hydrogen, hydroxyl, (C;-Ce)-alkyl, (Cs-
Cr)-cycloalkyl, (C;-Cg) -alkanoyl, (C,-C¢) -alkoxy, halogen, benzyloxy.

Rj3 and R4 can furthermore be the nitro group, the amino group, the (C;-C4)-mono- or
dialkyl substituted amino group, and the (C;-Cs;)-alkoxycarbonylamino
function or the (C,-Cs;) -alkoxycarbonylamino- (C;-Cs) -alkyl function; and

Z represents O or S;
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and where the designation alkyl, alkanol, alkoxy and alkylamino groups for the radicals R, R,
Ra2, R3, R4, Rs, R, and R; is normally to be understood as meaning “straight-chain” and
“branched” alky! 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,
g y group™ rep p Yy Y

propoxy, butoxy, isopropoxy, isobutoxy or pentoxy.

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.
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