VD 98/ 09946 PCT/ EP97/ 04474 N-substi t ut ed
|ndQIe 3-gl yoxyl am des havi ng anti - asthmatic, antiallergic and
i Frmun®suppr essant / i muno- nodul ating action . 5 Description

| ndol e- 3- egoxaéaggﬂgggb@ve various uses as pharnaco- pcgyﬂyyﬁfyyd1g
active conpounds and t hesi onent
phar nficeut i cal cﬁ%ﬂ?E%F?t°§0 1n§¥ﬂg Fiﬁ? 8?|on 165024§ft1'

descri bes Conpﬂﬂﬂﬁﬁatlc,WMtﬁﬁﬁiEmﬁrgibéﬂﬁﬂdrﬁiﬂﬁﬁﬂﬂgﬂppuﬂikaﬁﬁﬂﬂﬂﬂﬁﬂd*:

profile nd algesic activity. 15 The British Patent GB 1
028 812 nentldﬁgﬁﬁ%ggﬁ gg A? I ndol yl -3-glyoxylic acid and its am des

as conpounds havi ng anal gesic, anticonvulsant and [err]-adrenergic

activity. g 20De§%r£§@§ﬁﬂke et al. (Ber. 94, 2353 (1961)) describe 3-

i ndol yl gl yoxyl ch are not characterized
phar macol ogi cal | y. E. Valton et al. in J. Med. Chem 11,1252 (1968)

report 25 on tﬁé@iéﬁb%%&!ﬁﬁ&hﬁd@&' hRR | yatiyges Widdh 88Verafimaco-
i nhi bitory act|V|ty on ycero hosphat e dehydr ogenase and | actat.e

dehydr ogenase. dynamicgl, opeéﬁ ipgt enFOMBRNEAE| caffdn B 0 SWREResify Al

30 describes dbmpotehes3igl yaayphraiteseibicl ackepi oty ed as sPLA2
I nhi bitor (ﬁnd are used in the treatnent of septic shock, in

pancreatit and in the treatnent of allergic rhinitis and rheumat oi d
arthritis. The Patent Application NL 6502481 describes compounds

which have an antiinflammatory and antipyretic profile
of action and analgesic activity. '

15 The British Patent GB 1 028 812 mentions derivatives of
indolyl-3-glyoxylic acid and its amides as compounds
having analgesic, anticonvulsant and pP-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 aCtivity on glycerophosphate dehydrogenase
and lactate de_hydrogenase.

Euoropean Patent Specification EP 0 675 110 Al

30 describes 1H-1ndole 3-glyoxylamides whlch 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-glvoxylic acid
series, which have antiasthmatic and immunomodulating
action. '



35 The aimof the present invention is to rmake avail able novel

compounds from the indolyl-3-glyoxylic acid series, which have
antiasthmatic and i munonodul ati ng action. '

-2- .. The chemical processes for the_pgeparation of these conpounds
and-phar maceutical progesses for the con- version of the novel
conmpolnds | nt'%‘%&?’@ﬁﬂﬁ s BRAcesseshiqr nithga BYERBAT bR FEPFﬁerm)re

described. 5 comgdndsibj=erl phbirfacelitibali nyeotessesonfsr sahecorpasnds
of the general_formnula |

, . h i cal s .R
Rlorr), RLor rVSRIE | Oy 5bP) Tl Rhppoptds  infel med R npRd”

R = hydrogen, tHelerpjer@mation didsns asterfutthexidnd dgssuplesh 15 be
nmono- ‘or pglysubstituted by the phenyl ring. _ Thi s phenyl ring, for
its part, can be nono- or pol ysubstituted by hal ogen,

(derr]-( err]The ssylpiect (mpeker-ef ekhp) invention ceppragerycomppuagsboxyl
groups, carboxyf ©HOUpSneral formerd erjfied with (Cferr]-Cerr])-alkanols,

trifluoromethyl 20 groups, hydroxyl groups, nethoxy groups, ethoxy
groups, benzyl oxy groups and by a benzyl groupR
Z \

N‘R., |

Formula I

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

R = hydrogen, (C1-Cg¢)-alkyl, where the alkyl group can
15 be mono- or polysubstituted by the phenyl ring.
This phenyl ring, for its part, can be mono- or
polysubstituted by halogen, (C;-Cg)-alkyl, (C3-Cq)-
cycloalkyl, by carboxyl groups, carboxyl groups
esterified with (C;-C¢)-alkanols, trifluoromethyl
20 groups, hydroxyl groups, methoxy groups, ethoxy
groups, benzyloxy groups and by a benzyl group
which is mono- or polysubstituted in the phenyl
moiety by (C:1-Cg)-alkyl groups halogen atoms or
trifluoromethyl groups.
25 -

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

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



whi ch is nmono- or pol ysubstituted in the phenyl noi ety by

(derr]-derr])-alkyl groups hal ogen atons or . - trifluoromethyl
gfoups. 25 R err] can be a phenyl ring which is nono- or poly-
substituted by ((err]-derr])-alkyl,. 3 _(derr]-Cerr])-al koxy,
hydroxyl , benzyl oxy, nitro, am n (derr]-Jerr])-
al kyl ani no, (derr]-derr])-al koxy-car ylgam no and by a 30 car boxyl
group or a carboxyl group esterified by 3 (derr]-Cerr])-alkanols,
or is a pyridin structure of the all
- 3- [err 2 ~ Where the
pyridin structure is alternatively 5 N" ponded to the ri ng carbon
atons 2, 3 and 4 and can be Bubstituted by the substitutents
Rlerr] and R err] The radicals Rerr] and Rlerr] can be
i dentical or di fferent andFezpalandIneani ng
(Jerr]-(err])-alkyl, and ] zci:l[so ;helomeanlng k o
err]-Cferr])-cycl oal kyl, err]-Clerr])- _ al koxy, = ni ,
gfn:'[ no,] %dr 01(§I| 1y hat Q?E(iqpyrldm S%?‘P‘Fﬂi%?orréﬁ hyglepEnagevely

furthernore5the ethodyoended to the QAkpPnyhEBbLAOatadisCal, andahle Or HE

: : e
;? (r)Prg?(y-lS R err] a%%@ ﬁs’r‘%}{’lse%l’rctgeé Bgy q%i(g%%%éjipt&%a\fﬁdéﬁé R 6
heterocycle or a pyri®y nutadidcalali dal BndwhRgh can be idé&hRicab berin
the 2-, 3-, 4-positiofy ¢t hehd have the meaBYLBigm(@lDéfL)—ralxﬂr%(f,anarl?g
nono- or pol ysubsti tuted )
also the meaning (C3-C7) -cycloalkyl, (C1~-Cs) -
10 alkoxy, mnitro, 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-Cs) -alkyl, halogen, the nitro group, the amino
group and the (C;-Cq)-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;-
Ce¢) -alkyl, (C1-Ce¢)-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 o-
glycyl, the o-sarcosyl, the oz-é.lanyl, the o-
leucyl, the o-~isoleucyl, the- O-seryl, the o-
phenylalanyl, the oa-histidyl, the a-prolyl, the
o-arginyl, the o-lysyl, the o-asparagyl and the
35 0-glutamyl radical, where the amino groups of the



by the methyl group, furthernmore are [sic] the 20 2-, 3- and

4-qui nolyl structure substituted by (derr]-Cerr])-alkyl,
h&al ogen, the nitro group, the am no group and the
(derr]-Clerr])-alkylam no radical, or arg - [sic] a 2- 3 and

4-qui pol yl met hyl group, where rin rbons

th
Gyri dyl methyl ~and 25espectiveq,igping metaﬁﬂ(la Sr adt z?n bBrﬁﬁ‘B’éFl t&tned by

Eg[[err} G{:xplrbll:)acaé&yl bcﬁ:_C[ er protleetel) - aI Roxy, n:ctB'GSSJ;‘iﬂ]enO and
err]- C6) - a car bonyl _ case
where R i's hydrogen BF%FEE éz?froups £5¢ %%%r%l%&cgﬁk?u%?ﬁe hbe t he
acid radical of a 30carbobenznayur1aidmnl ufBatxadicalhi aod athe, teertg- t he
a- 5 glycyl bufttaﬁyﬁﬁ ?ISLy!radTlESl[ %b]: 3hanvhi) anrah%lso[ & -

| eucyl, the a-isol eucyl e seryl X al anyl ,
the a-histidyl, the fiseitylprgcmnp tfa the case ofertge aﬁ@pﬂyﬁgy hénd
a-lysyl, the a-aspargaykadd tP8388al claimédgl BEANVR, 1 addrfe.al sedRiE the
am no groups of the

respective am no aBPRbondsH ‘b%rb??%%eﬁtrouﬂ nis present ﬁﬁpr%t &8 or

pr ot ect ed form caPbssill group or in prins efdbime off campsebeert ke tni no

functlon t he NZoxy I di I C nd_the tert-
Oﬁt oxycar bof’1yﬁ:6 raa& Cﬁ Cé'éadl %al ané‘étpgg aéehﬁ ok

acetyl group. In theth&séiemtih\é‘-}dspaﬁﬁgyl Rad can furthermmab?l theadi cal

clained for Rerr] all&ﬁﬁmlﬁ‘éEQBQon 1- 2—methy1598?0@d?gi GRORPXYIR HHAIP 1S
present as a free carb IY-E grou orm of an ester with

10 Clerr]-C 8tr] t‘agﬁﬁlﬂ%%-’s“’l he,itKegRp AFPM tor phicky they
the tert-butyl esterarl epohdean fasd hmmr@efom a piperazine

[yl am b | - 2- et hyl
?oggt ﬁ(ranr n%\%a[] ?Eg ni lrgglge?‘/?fpr t%gm'?%%uf%% S homoplpargzg&?der]d.ng can

furthernore forma ;ilfparlazsnaanl&nlnoalkylemaggmuphmf‘dnmﬂla 11 or a
honopi perazi ne ring if Rlerr] _is an am noal kyl ene group in which
err :
Lerr] —N N—R,
n—/

Formula III

20 Ry is aﬁ alkyl radical, a phenyl ring which can be

mono- or polysubstituted by (C14C5)—alkyl, (C1-Cg) -

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

function, by (C;-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, "_;'_'(.Cl-cs)—alkyl, (Cs-

30 Cq7) -cycloalkyl, carboxyl groupSiL;' carboxyl groups

esterified with (Cl—Cs)-—alkanEol?s:,. trifluoromethyl

groups, hydroxyl groups, methoxy groups, ethoxy

groups or benzyloxy groups. The- (Cl—Cs) -alkyl group

counting as R, can furthermore: ;_-be substituted by

35 the 2-quinolyl group and the 2—,'. 3- and 4-pyridyl

structure, which in each case ca_n'_both be mono- or

polysubs_tituted by halogen, (Cl—cf;)—alkyl groups or



20 Rlerr] is an alkyl radical, a phenyl ring which can be

nmong- or polysubstituted by (Cerr]-(err])-alkyl, (Cferr]-Cerr])-
atkoxy, hal ogen, the nitro group, the amno function, by
(derr]-Cerr])-al kylam no, the benzhydsyL group and the

?Efe?r{lgf;?Pf?zg:E s grgﬂ&ﬁgr@roups Ra %%mﬁ%ﬁa%dro g%pogﬁnaﬁgyﬂono-
gr pol ysubsti t ut ed bad:.cal wheal oigmnb alﬁdyphemyi?m&n cdst]1f avhidls pAvils Ican
e nono- y [r a :
(Cferr]- 30 Cfe‘?f‘%i/ %I 513% gﬁgo%%%%&lougblglgr 1(11 ox%%ln g’lr%ups

esterified with (Ghenet- @Femﬁ)rsazﬂdsém@u&ed thy fhabooemt h;li Cs)-alkyl
groups,  hydroxyl Tﬁé ng Q§¥ rou bog&ﬁoxygroups, H YIRS 107
e

benzyl oxy groups. err alky gr.oup countlng as R2
can furthernore be %ﬁ%%@$tutede§ﬁegﬁ ied ° { hep- qU|néPyTC rTﬁh? Stthe 2-,

3- and 4-pyridyl trlfluoréxhé r@rdwsph hgdgg Kk | o
I y

or polysubstltuted an en, err groups or
-5- (d er9¥OWPR: r ¢ d%?gﬁﬁ ?HQ%ernDre t he

ar oyl radlcal mhere the aroyl nnlety on mhlch this

radi cal as d ' éheR ph |ng %]I])c(\aﬂrk%% déLfferentm)Qi%d lare

polysubst| ut e al od en
(C3-C7) -cycl oal kyI hyd@tag@@xylhydzg@mbs (Ccdlshorykyl, (C3-Crlgraned®-

esterified by aikyl, (@}E‘Jd’s]) Qﬁ.ﬁéﬁb&]_al I‘f@[‘%é’—alkoxy, halogen and
trifluoronethyl groups, dr oxy groups t hax gr oups,

et hoxy groups or beh???ﬁ%?xﬁroﬁpsan o Ry g#ﬁFhQQﬂoﬁﬁupebEheld@ﬁFQxﬂ
or dlfferent and gBb8p, the amhyl@romup,hyd&myl (€1~ Fhabhb-C &5 ] )

- al kyl err err,] -Cl err],) - al.kanoyl
(d e?/r] aqerr])- > al k%%?lﬁﬁﬁ%r%ﬁ%it%‘ated amind %‘é‘?w‘}érﬂ)??d] F‘é[%ﬁ r ]‘L)a'h@’ﬁ[ er ?l]
can furthernore be ahkoxytavbonylamino gfunptionheorani(@o-Cgr-edikcoxyhe
(Gerr]-Cferr]) - MAQ%bof{lamino~ (C;-C;3)-alkyl function.

Z is O or S
20 | |
The designation alkyl, alkanol, alkoxy or alkylamino
group for the radicals R, Ri, Rz, R3, R4, 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-propvl, n-butyl, n-pentyl and n-hexyl
and ‘“branched alkyl groups” designate, for example,
radicals such as isopropyl or tert-butyl. *“Cycloalkyl”
is to be undérstood as meaning radicals such as, for
30 example, cyclopropyl, cyclobut'-.-y]:.', cyclopentyl,
cyclohexyl or cycloheptyl. ' ._
The designation “halogen” rep'r';e'.s' ents fluorine,
chlorine, Dbromine or iodine. The des:Lgnatlon “alkoxy
group” represents radicals such as, for example,
35 methoxy, ethoxy, propoxy,'butoxy, 1sqp;opoxy, isobutoxy
or 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 ((err]-Cerr])-
al kaxycar bonyl am no function or (Cferr]-Clerr])-al kcoxy-.

carbonylam no- (Cerr]-Cerr]) -alkyl function. Z is Oor S 20
The designation aIkyI al kanol , alkoxy @r -al kyl am no group for the
radi.cals R Rerr], Rerr], Rerr], Rerr], Rerr]; New]aMl{ar S

normafly to beMiREER St B6ddEs ﬁﬁ&ﬁlﬁﬁ "§H%m%ﬁﬁm¥M% ﬁ‘ drochlgric |# hed"
al kyl  groups, suMgrec aghigai @hbspharac25clal kﬁawsow zeg%tmtze,acidg

and hehexyl -SSR 4By AnEnsrTRLs: BESIIC AL GRS A et

radi cal s such asidsopmeldior aeld;bUEWMarquﬂamdayl"gluconsctodnid
under st ood $S g agi_lggn&gdl caécsléuch g; r g?<anpl gn*onlccyclé)égd)pyl
ohe or cy ‘ohe

cycl obutyl, cyclopentyl cycl pty

desi gnat i on mﬁéhég@ﬁulfoﬂésré§éﬁtstrlfﬁpegpﬁﬁ€tlc acdfl richesuCHTYA ne or
i odi ne. The dggignation "al koxy group” represents radicals such

as, for exanple, 35 nethoxy, ethoxy, propoxy, butoxy, isopropoxy,

I sobut oxy or pentoxy. The conpounds according to the invention
can al so be Bopheshst campatndsaddi then faamiuda ek atdia aslxal tarof

- 6- id f I dr I d
sul furic é@frahbﬁgégﬁggﬁg§aglgivgg{gﬁxonggﬁagﬁg% gngﬁgléafﬁﬁhﬁ1%x§a9(n
exanpl e, acetlbeacadmlnasteredC|dn nmétreai cform aerd, asrmﬁ&its_anlth a
fumaric acid, ph9EEBQB?%caiingo§erQB¥8UéBEHC aci d, citric aci d,

enboni ¢ acid anes onic acid, trifluoroacetic acid and succinic
aci d. BoPAmindSEEAbAORISaBf bencaraiagd LUt arpkhe pazenterakly,

intravenously, transdermally or by inhalation.
15 .
The invention furthermore relates to pharmaceutical
preparations containing at least o__ﬁ__e' compound of the
formula I or its salt with physiolbfgically tolerable
inorganic or organic acids andﬁE if appropriate,
20 pharmaceutically utilizable excipieﬁts and/or diluents

or auxiliaries.

Suitable administration forms are, for example,

tablets, coated tablets, capsuléé, solutions or

25 ampoules, suppositories, patches, péWder preparations
which can be inhaled, suspensions, creams and
ointments. -

The compounds according to the invégpion have a good
30 antiasthmatic, antiallergic

i and immuno-
suppressant/immunomodulating action} ?for example in
transplantations and diseases suéh as psoriasis,
rheumatoid disorders and chronic poigérthritis, in the

following pharmacological models:




10 biologically active. The conpounds of the formula 1 can be
adm ni stered
t 6l er abl e aci d. Adm ni stration can be carried out orally, parenterally,
i ntravenously, transdermally or by inhalatjon. 15 The invention
furtsernore

| east “one conp

in free form or as salts with a physi ol ogi cal l y

relates .to pharnaceutlcal preparations containing at

jbition. of the Nake| Phasefs esginophddighyisi dtheyi BAL| v

tol erabl e 220 bgatisC after alledgesn caauds:;gendn gufinedPpigg’i ate, 20
pharmaceutically utilizable excipients and/or diluents or auxiliaries.
Suitable adm nistration forms are, for exanple : tablets, coated
t abl et s, cap¥alles, guined upigrs (200 25 250Poyl eﬁunkﬁlupm&ltll%&l €Shoe)
atches, pepwd r suspensi ons,
Ereans an% %%4%ré§g;§ef§ Sen51§%€e%oﬁﬁgﬁﬁ5§n§885ﬁﬁlW&QH)?Yﬁiﬁ#ﬂ%ﬁtlon

have a good 30 {(1&nthsefimeviadbumin +anti aigl evfyi 21 (OH) ;) aadd boostEdlD-
suppr essant /i MpHAQRDME @44 NY opaCty0

afft%g: ﬁé@é@ir?g Ln'lth oval]?umicp

transpl antations and, dl seases Q% psori asl's;
di sorders and
nodel s:

"l ate
in gui

phas
nea gﬁg

EheonfRipRlgaens t ie§P°ISﬁdt h*éo an f énhéﬂmﬁgCJphatrmJghw cal
with ovalbumin (0.5 % strength &olutiohfhifgdt i 9p of a:f(?"en o

e05|no h|||€4|n t he ours after allergen ch

secon SN/BI

gEoES pf@gefQO(fie ZGBlBalﬁJur‘(ﬁrr? Hﬁ#f’-ﬂ@? Five)
were actively measist |<z['edanubvetrabeeu3iﬂ/ wéﬂihan@J befsanguinatdl [s@id |4 of

d 2 at k
g¥?LPungs:|ﬁgE%F %hé%gQEBEQErHE eﬁ%ﬁ% ﬁ%?ﬁl%§p8§gdu%én§h 2 S

5

i nhal ati on chaPl @dgef 0.9 ﬁlShrantbuphMSéolég%baﬂrsa@nhessbmutmum for 20 -

30

15

20

25

30

35

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
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
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

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

The animals were treated with a histamine H, antagonist
(azelastine; 0.01 mg/kg p.o.) 2 hours before allergen
challenge to avoid death. The administration of the
test substances or of the vehicle was carried out 4



10 seconds. 24 hours later, the animals were killed by means of an
overdose of urethane, exsanguinated and a bronchoal veol ar | avage (BAL)
wds carried out usi ng 2 x 5 mM of 0.9 %strength physiol ogical saline
solution. - 15 The lavage fluid was col] gcted and centrifuged at 400 g
for <10 mnutes, and the_pellets_were suspended in 1 n of 0.9 %
strength physi BPBgEcal aggFFne 3blergen. Treallengesi nofie| s Dereentage ed
m croscopi cal | ¥nhtiibatheribafceosinophanhiar iaf ttile Haal RiY Ly SEBNSPfoBect on
Di ckinson 20 test kit Nﬁ 5?57. T L$ test kit contains Phloxin Bas  a
sel ective stai HP8PSe8Ei RophtPsan#MBLl80si nophils in the BAL was [sic]
counted here for each ani mal and expressed asleosingphilsd -t
mllions/ ani 1For e 112 .20LO t e, val ue_and st andar evi ation
\(/vere 25 d?tqe??ng%l%g.' Thgﬁgé]?%te:ﬁ égﬁ nE?‘Si t?f(;anteof P§8§Fnop%‘ﬁ]r%°9q‘l For
the group treated witR4 heaftesupilengen ehsllengeainugaindaapigsdi ng to
the follow ng fornula: (A- B - (B-0O [/ (A- O x 100 = %
i nhi bition 30 s fonmota—ATcosrnopirs—eorresppit—to—ife
unt reat ed chal | eng8ubstmse B edsi Regrhi ||s Aduiniktratieat fd n  [r oupsand C -
eosi nophils o the unchal | enggqdpeoREf 9l group. :3p ThPﬂ,ng,l,gPolﬂs wer e
treated with R NTstam ne_H er ] ant agorfr st (Tzetaptte—T oo otk
p.0.) 2 hours| BEFGFReZR By gen Shal llengé-pt o &Woi d{ detth.| Tise.0
adm ni strati oph of the test |subgg andes qr,of, khe vehigl e was ,Gagried out
4 - 8- ‘hours|{ aftef allergen
chal | enge. Fre—pereeft-age 3%RhiBitiBrooft &3sinbohlQial in 68hd BA was
cal cul at ed on|aAccorgimgipe mf. 6 -| 10sani al Si.p. + 4nh . 10 27.8

10 i.p. + 4h 10 - 55.4
30 P.o. + 4h 9 56.1

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

The PPIase activity of the cyclophilins was measured
enzymatically according to Fischer et al. (1984). After
isomerization of the substrate by the peptidyl prolyl
15 isomerase, this is accessible to chymotrypsin, which
cleaves the chromophore p—nitroaﬁiline. For the
determination of inhibition of the PPIase activity by
substance, recombinant human Cyp B was used. The
interaction of Cyp B with a potentiél' inhibitor was
20 carried out as follows:
A certain concentration of purified Cyp B was incubated
with 1 UM substance for 15 min. The PPIase reaction was
started by addition of the substrat':e_f__: solution to the
reaction mixture which contains'f": HEPES buffer,
25 chymotrypsin and either test or contfpl samples. Under
these conditions, first-order kinetiés were obtained
with a constant Kgopservea = Ko + Kenz,:'i where K, is the
spontaneous isomerization and XK, 'E:":is the rate of
isomerization of the PPIase activity_. The extinction
30 values which <correspond to the amount of the

chromophore cleaved were measured using a Beckman DU 70



5 Table: Inhibition of the "l ate phase" eosinophilia 24

h after allergen challenge in guinea pigs Subst ance Dose

Adm mi stration n % [ mo/ kq]

I nhi bition Cycl osporin A 5 -9 kL.p. + 4h 17 50.0

10 . . i.p. + 4h 11 47. 0 . 30 p.qQ. + 4h
10 ° 68.8 SPYCTHIRRALTREEK. 24 asconstant peagtipn tem?&’-’aturfr"%

10 i.p. Hedc. 10 55.4 p.o. + 4h

9 56.1 faq de er m.nati.qn f i dyl preol yl
10 isonerase ']E%I Q@% gév dIVI €%/sjaéri‘l 1 nist trry l% tﬂ%’ gﬁ%%%é ?ét ?’\?loty of
t he cycl ophi | i varivgs rrsabsrtences myqampaae&y vucntnrt;[hﬁg cys lpphdidnset al .

(1984). After only'ﬁ?@ﬁfzéé""%%ﬂ %Bl%%tsubﬁ;é %&\% g%p@pawxh @50|%th 15

i somerase, ~ this 1s accessible to ¢ )_/ertr pSi N cl eaves
chronophore pEefideahi RERAVItY FofyCclpfporin &’et@ﬁﬁ)na"@%nu%‘?dl Afi 5P€ on of

the PPl ase aC]'Ei'éfféﬁ’eﬂiJ&e coﬁpbahancerrhreecpigmmr&ldwm@f Q/ahad\/\@epms;@d. The
interaction o ent i i bit or .was i ed out as

fol one: < CractPYERY v cedt Sfondlty Reeee PE PETRE | MCubat ed

with 1 [err]Msubstance for 15 mn. The PPlase reaction was started by
addition qfy t S o] h r t t i ch
cont ai ns 1o HELE%ng%&%?*fC %%H&& ?bn%g?apé?ntgﬁdﬁg?t Egrgtg e?t&: olr‘%%orxl”to\rﬁg

sanpl es. UnderradiOQ‘Pn%%\éeccm{ﬁfiﬁlc%scaq‘-‘tqfst ofr deelki R¥okiferatdont anded

with a constangukeDe£l VaBirikyerr] + Klerr], where Klerr] is the
spontaneous isonerization and Klerr] is the rate of | soneri zation

of the PPlase activity. The extinction 30 values which correspond to

the anmount OfITTthe usedcHoOfHOrguahedvetiver Geteaningtdiosi b adBdackman

DU 70 15 proliferation and activation, for example, 1in the
reaction on growth factors and cytokines such as IL-2
and IL-4 and also for the quantification of the

antiproliferative or toxic effects.

20 The assay 1is Dbased on the cleavage of vyellow
tetrazolium' salt MPTT to give purple-red formazan

crystals by metabolically active cells.

The cells, cultured in a 96-hole tissue culture plate,
25 are incubated for about 4 h with yeilow MTT solution.
After this incubation time, purp1e4fed formazan salt
crystals are formed. These salt cryStals are insoluble
in aqueous solutions, but can be dissolved by addition
of solubilizer and by incubationr of the plates.

30 overnight.

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

35 increase in the total metabolic actiiity in the sample.
This increase correlates directly W@th the amount of
the purple-red formazan crystals formed, which are
[sic] measured by the absorption.
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-~ 10 - Subst ance Inhibition of Inhibition of Inhibition of

PPl ase activity CD3-induced | ynpho- [ %
ld-2 » proliferation producti on
[94 Conc. [[err]M Qg A 10 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 forThéheompbaaarsatdﬂ)nth@f gehbealC FREaIdE. 1 aﬂéC@Hﬂmaﬂl@ t he

i nvention are__describe in follo re CtIO ch 1 and
)" ahd in GeRerSRaihg® ha,  Buel cEoThping + bERpYRpar e AL
descri bed osynnhésgsusfythe compound Exaﬁbmecbnpounds of the gener al

formula | e obtai nabl e according to the follomnng Schenme 1, shown for
t he synthesis of the conpound Exanple 1. 5

Scheme 1

. ™

2nd stage
' )
1.{coci), NHy 7 \N
_ | °  =§.
2 "n"—@" Nl - :.
F
- _ ' J

General procedure for the preparatlon of the compounds

10 ° of the general formula I according to Scheme 1:
1st stage:

The indole derivative, which can be,:.,.-. unsubstituted or
15 mono- or polysubstituted on CC-2 ﬂér in the phenyl
structure, is dissolved in-a protic,ﬁéipolar aprotic or
nonpolar organic solvent, such é#, for example,
isopropanol, tetrahydrofuran, diﬁéthyl sulfoxide,
dimethylformamide, dimethylacetamﬁae, " N-methyl-
20 pyrrolidone, dioxane, toluene or methylene chloride and

added dropwise to a suspension of a .base in a molar or
excess amount prepared in a 3—necked%£lask under an N;
atmoéphere, such as, for example,i sodium hydride,

powdered potassium hydroxide, potassiﬁm tert-butoxide,



Scheme 1 [err] 2nd st age Gener al
procedure for the preparation of the conpounds 10 of the general fornula I

aeccording to Schene 1: 1st stage: The i-ndol e derivative, which
can be. unsubstituted or 15 nono- or _ppjysubstituted on C2 or in
t he - phenyl structure, is dissolved in-a protic, dipolar aprotic or

nonpol ar  or ga®iRetRy]gMIROPYridine 0 sosgiumexampfe, in & sepvidedls

tetrahydrofura@olveﬂtnet'ﬁné degykéaxwﬁwl a@amyhyléfrm&%aralk 1
di met hyl acet a rol i dope, ~di-oxane, tol uene or

net hyl ene chl or?’?:gqad%nd if" aHBH\éBr&F‘BSW With o adddfdomnsPEn df catEdYStn a

nmol ar or eamelss asrmuﬁd:rpree:pmp&té | ncapPenpgchied thask adaer and Nitee ]
at mosphere ;or o) ol um )ﬁ(ljrl defor e)Pa%VQereqo
pot assi um hydr oxXl %Ie poJf assi um Ukt ox i de, :

minutes to 12 hours, and the temperature is kept within
a range from 0°C to 120°C, preferab}y between 30°C to
[sic] 80°C, particularly between 50§¢ and 65°C. After
completion of the reaction, the reéction mixture is

10 added to water, the solution is extracted, for example,
with diethyl ether, dichloromethane, chloroform, methyl
tert-butyl ether or tetrahydrofuran and the organic
phase obtained in each case is dried 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 1is 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 nitrogenhatmosphere, of a
simply molar up to 60 percent exceseﬁamount of oxalyl
chloride in an aprotic or nonpolaréSblvent, such as,
35 for example, in diethyl ether, methjﬁ-tert-butYlether,
tetrahydrofuran, dioxane, toluene, giylene, methylene
chloride or chloroform, the temperature being kept
between -5°C and 20°C. The reaction .solution is then
heated at a temperature between -10°C and 130°C,



- 12 - di met hyl am nopyri dine or sodiumamde in a suitable ‘sol vent .

The desired al kyl, aral kyl or heteroaral kyl halide, if appropriate
with-addition of a catal yst, such as, for exanple, copper, is then
added and the 5 mixture is reacted_fy _sone tinme, for exanple 30
mnutes to 12 hours, and the tenperature is kept within a range from

Oferr]C to 120%eFerably chekugey BOLReanB03RT¢] copBticulasiy] between| C,

particularly bsaaev@e&né%@%] Ce@pda 6562168 Cor ABbeminuteSOUB! ebl 8Nhelirkhe
reaction, the re c n&xture S added to ter the s Iutlgn B?
eSO h991 t

extracted, for® veng; df § yVaRAted chior bastfufieo
chloroform rnﬁindolyl 3£§Iy$xyyicet&eidorchtbfaagdrofurmédandnthahﬁsganic

phase obtalne N, 8ach £ ed u deg Qu di,um te.

The organi € pﬁ% %% gén¥é%?e ino1 cuo& Eghgn agrégécwﬁpéﬁergnalns
is crystalli ze@uctiy as, fort exampdsn, on:eﬁ:mhydlryfngsnduélpsapar,| fiethiyy
recrystal | i zatdOfler 0 tolldedlel 0 Oa1Re:5ak 7 LR fhagh dl;rofﬁogg&%&%phy on

silica gel or a n1na The- el uent use exanpl e m Xt ure of
di chl or omet harP BRR20 dﬁBf:hyl agt-herf@H tﬁzsamai?—o g AmerbAformagyde .

r2n >O<|t u[ e 50fdﬁh§$ﬁﬂhfé@%£?1?e ?@3 eamtle@hyt [1 Sl dhéitded 9c3>oled (Uc?' /aVOLI)
nd stage he N-su ut ed i ndo ment i one
1st stag&% prioTERferature gﬁ#@@ﬁ?véagghﬁﬁﬁf ﬁép§1tpﬁﬁgﬁra 58 e in
an aprotic or f®hpokad dr"g:a,nlanéoltreated in sthé @a-esfeﬂr:eemhn agiiet hyl

ether, nethyl %c§£+%n%é1¥ wﬁor | hgélut{c%ﬁ r QEY%@‘ L%%ar%gégxgggbngta@yuene

xyLene , orof orm
sol uti on, preﬁﬁﬁ@@euﬁ@eﬁ diluenrtgen atnosphere, of a sinply nol ar up
to 60 percent excess anount of oxal yl chloride in an aprotic or

nonpol ar s | vent, such as for exa Ie in diet et her, nethyl
tert - butyH tu§0551b1%e@F%H9HF5f&%%1th 5?&H§ntst&4§§uﬁ °W®| Epg, the

net hyl ene Edoslgeion ofF Ofwéorlﬁﬂddlﬂrﬂ-Be@ani@ bt 1@ keloride.
between -5[err]C and 20C. The reactl n solution,i heated . at a

t enper at ur e ¥R en SCRYRIREE dﬁﬁe 1361& rr]EF éhy{%mlne' pyridain,

dimethylaminopyridine, basic ion _exchanger, sodium
carbonate, '_potassium carbonate, p_'oWdered potassium

20 hydroxide wand excess primary or E secondary amine
employed fo_r:'the reaction. The react'ipn takes place at
a temperature from 0°C to 120°C, préferably at 20 -
80°C, particularly between 40°C and 60°C. After a
reaction tlme of 1 - 3 hours and standlng at room

25 temperature for 24 hours, the hydrochlorlde of the acid
scavenger is filtered, the filtrate is concentrated in
vacuo, and. _.__'1_i:he residue is recryst_'ifallized from an
organic solirei_lt or purified by columxfj'ﬂ'-';chromatography on
silica gel or alumina. The eluent used is, for example,

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

Working Exambles

35 According to _this general procedure for Stages 1 and 2,
on which the synthesis Scherhe 1l is béié’ed the following
compounds were synthesized which are .evident from the
following survey detailing the respectlve chemical
name. In Table 1 which follows, the structures of these



- 13 - preferably between 20[err]C and 80[err]C, particularly between
30[err]C and 50[err]C, for a period of 30 mnutes up to 5 hours and the
sé6l vent is then evaporated. The residue of the "indol yl -3-gl yoxylic
acid chloride" fornmed in this 5 nanne14mhich remains is dissolved in an

aprotic sol vent I, exa tetrahydrofuran di oxane, di et hyl
et her, to|uen8°8P°&P58rﬁ&?|&%F§ &Pﬁbpgﬂnéﬁr&ﬁq: e segh) igm theich
as, for exangbaeradlﬁermyl&o[nanddehe subgtiretbyt 8Cr{-avy dadorw .di et hyl

sul foxi de, cooled to a 10 -tenperature between 10[err]C and -15[err]C,
preferably between -5[err]C and O[err]C, and treated in the presence of
an acid scEB¥amgde %ith a solution of the primary or secondary anm ne
in a diluerg. 15 P055|ble diluents are the solvents used above for the
di ssol ution of _the |ndonI ? ¥oxyllc acid chlori de. Acid scavengers
used are tri ‘Y;a r 34]'1(:4 fluOﬁOhﬁﬂﬁYthlﬁ@bvhﬂlhe basic ion
exchanger, sgdyuﬁylamlaarbonate pot assi um car bonat e, powder ed
potassium 20 hydroxide and excess primary or .secondary am ne

enpl oyed for the reaction. The reaction takes place at a tenperature
fromO[err]C tdst26fage]C, preferably at 20 - 80C, particularly between
40[err]C angl 60[err]C. After a reaction tinme .of 1 - 3 hours and
standing at room25 tenperature for 24 hours, the hydrochlorlde of the
aci d scavehnéf-Fiuerobenayl) indole|trate is concentrated in vacuo,
and the residue |s recrystalllzed fron1an organi c solvent or purified
by col um chro grﬁg % } lica gel or alumna. The eluent used is,
for exanple, utiepued Tof- 7%“%hﬂ8r$n@?ﬂén@ afols himob0 mds:of

vol / vol ). dletkyDgsEX&ﬁﬁha& is3%addedotdi BY rikthi¥es gengrek pr gredure
for St agesl51 aggdll’.lm 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 tdj60°C, allowed to

20 stand overnight and then poured into 400 ml of water
with stirring. The mixture is extré.cted several times
with a total of 150 ml of methyl__é_ne chloride, the
organic phase is dried using anhydréi_is sodium sulfate
and filtered, and the filtrate is concentrated in

25 wvacuo. The residue is distilled i:n' a high wvacuum:
21.0 g (96% of theory)

B.p. (0.5 mm): 140°C

2nd stage

30 .
N-(pyridin-4- yl)—[l (4- fluorobenzyl)lndol -3-y11]
glvoxylamide

A solution of 4.75 g (21.1 mmol). of 1-(4-fluoro-
35 benzyl)indole in 25 ml of ether is .added dropwise at
0°C and under N; to a solution of_-__.;_é_j.ZS 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,




on which the synthesis Schene 1 is based, the follow ng conpounds were

synt.hesi zed which are evident fromthe ~ followng survey detailing

the respective chem cal nane. In Table 1 which follows, the
structures of these - 15 - - 14 -

conpounds and t rrel ti.-ng .poi nt S ca seen from eneral formul a
| and the subs lé"l%r'L QQ‘rﬁff Z5ec @énﬁ%a'ie sdropwise

N- (Pyri di n- 4- yIW)ltbl (m fsuﬂ)ubbenzylo)ﬁ nddl 68- yb] (49.g5| youybam def 4- 1St

stage 10 I Z [ o utlo of 11.
of ?ndol e in 5 n{l%%ﬁl&?ﬁ% )r%%ﬁ%% %'Ifom qe |s o r"'t“gea Jrﬁx?%ﬁe“("f)?&z 64
g of 15 sodi ufemydti Beursoangd n@llowchem Sﬂand:uépemomn)temmeratuﬁé)o m

of i methyls sub@xdgneline mhd ur qihdieghaddidle | nyaRdpagl 60er1]C

t hen al |l oned t% gool %1? % uor o enzyl
chloride are tdd&&ge oPh-Be. S‘i‘h‘é’-%‘b‘l ut"-nhﬁn P%e“?r\?d?h’@%lt%ol%[‘éwl}@
all owed to 20 wstancrnwercmegrftllmtrehqrs rwﬁcféhuﬂa&dﬁl% adio Vi@ the

with stirring. E 1rpx'r.urels ext g ever a ;L with a total of
150 m of met hyFEASEhr-Er Irﬁgrytsﬁ 128 35&%6%3 eaF§tGFFed usi ng
anhydrous sodiumsulfate =~ and filtered, and the filtrate is

concentr at agygoy e is distilled in a high
vacuum £ 1Z%_§%§(9\g%@gf tk‘lggf‘% pE ﬁhgggﬁ) (0.5 m): 140[err]C 2nd

st age
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) - (1l-methylindol-3-yl)
glyoxylamide
Example 3 N-(Pyridin-3-yl)-[1-(4-fluorobenzyl) -
20 indol-3-yllglyoxylamide
Example 4 N-(Pyridin-3-yl)~(l-benzylindol-3-yl)
glyoxylamidé
Example 5 N- (Pyridin-3-yl)-[1-(2-chlorobenzyl) -
indol-3-yllglyoxylamide
25 Example 6 N-(4-Fluorophenyl) -[1-(4-fluorobenzyl) -
indol-3-yllglyoxylamide
Example 7 ' N—(4—Nitropheny1)—[1—(Z;fluorobenzyl)-
_ indol—3—yl]g1yoxylamidé;
Example 8 N-(2-Chloropyridin-3-yl)-[1-(4-fluoro-
30 benzyl) indol-3-yl]glyoxylamide
Example 9 N- (Pyridin-4-yl) - (1-benzylindol-3-y1)-
glyoxylamldé ) :
Example 10 N-(Pyridin-4-yl1l)-[1- (3—pyr1dylmethy1)-
indol- 3—y1]glyoxylam1de
35 Example 11 N-(4- Fluorophenyl)—[l {2-pyridylmethyl) -

indol-3-yllglyoxylamide



30 N-(pyridin-4-yl)-[1-(4-fluorobenzyl)indol -3-yl] gl yoxyl am de

A solution o
im 25°m of et

solution of 2.25 m of oxalyl chIorLdgsin 25 m of ether. The m xture

urs and t
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El Rrgpyaiaanabygi $- [154-£1uSRbbenzy D - 70.
11. 25 EF 71.09
| e dndol- ¥E€9?&Pﬁykav%§e(1 met hyl i ndol - 3-yl)

H 4. 36

N-kKpyPydidra-31yt] 1t 12¢dviiapLebengy))- 20
indol-3-yl]lglyoxylamide
(4—Phenylpiperazin—1—yi)—[1—(4—fluoro—
benzyl) indol-3-yl]glyoxylamide
N-(Pyridin-2-y1l) - (1-benzylindol-3-yl) -
glyvoxylamide
N-(Pyridin-4-yl)-[1-(4-fluorobenzyl)-6-
ethoxycarbonylam1n01ndol 3-yl]-
glyoxylamide
N—(Pyr1d1n—4—yl)—[1—(4-fluorobenzyl)—5—
ethoxycarbonylaminoindol-3-yl]-
glyoxylamide ':
N-(Pyridin-4-yl)-[1-(4-fluorobenzyl)-6-
cyclopentyloxycarbonylamlno1ndol 3~-yl]l-
glyoxylamide
4-(Pyridin-4-yl)-piperazin-1-yl)-[1-(4-
fluorobenzyl)indol-3-yl]-glyoxylamide
N-(3,4,5-Trimethoxybenzyl)-N- (allyl-
aminocarbonyl—2—methylpfop—l—yl)—[l—(4—
fluorobenzyl) indol- 3—yijglyoxylamide
N-(Pyridin-4-y1)-[1- (4 fluorobenzyl) -5-
methoxyindol- 3—y1]glyoxy1am1de
N—(Pyr1d1n—4~yl)—[1—(4ffluorobenzyl)—5—
hydroxyindol-3-yl]lglyoxylamide
N—pyridin-4—y1—[l—(4—fIﬁorobenzy1)—5—
ethoxycarbonylamlnomethyl1ndol -3-yll-
glyoxylamide

77



Eianple 4
gl yoxyl am de

i ndol ; 3-yl ] gl yoxyl am de

Exanple 5

N (Pyridin-3-yl)-(1-benzylindol -3-yl)

N- (Pyridin-3-yl)-[1-(2-chl orobenzyl) -
i ndol = 3-yl ] gl yoxyl ami de 25 Exanple 6
N- (4- Fl uorophenyl ) -[1- (4-fl uor obenzyl)-—- 17 -

Exanple 7

N- (4- Ni t rophenyl ) -[ 1- (4-fl uor obenzyl) -

i ndol - 3-yl ] gl yoxyl am de

Exanpl e 8

N-(2-Chl oropyridin-3-yl)-[1-(4-fluoro- 30
Exampl e 9
N-(Pyridin-4-yl)-(1-benzylindol-3-yl)-

benzyl )i ndol - 3-yl ] gl yoxyl am de

Exanpl e 10

i ndol - 3-yl ] gl yoxyl am de 35

N- (4- Fl uor ophenyl ) -[ 1- ( 2- py
i ndol - 3-yl ] gl yoxyl am de =
N- 4( Fl uor oph§myr)

Exanpl e 12

i ndol - 3-yl ] gl yoxyl am de

N (Pyri di n- 44yt
EX

HF

)-11-(
am@ e
yl et h

o~
~N

S-pyT
11

yl &

176

[ayT et
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N-(Pyridin-4-yl)-[1-(4-chlo
i ndol -3-yl ] gl yoxylam de 5
N-(Pyridin-4-yl)-[1-(2-chlo
i ndol - 3-yl ] gl yoxyl am de
N-(Pyridin-2-yl)-[1-4-fluor
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Exanpl e 22 4-(Pyridin-4-yl)-piperazin-1-yl)-[1-(4- 25
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[err] - 21 - Starting materials for the

conpounds of the general formula 1 prepared according to synthesis
Sehene 1, whi ch cone from Table 1 5 Al precursors for the final
synthesis stages of Exarrpl es 1 te 2R2- and 24 to 26 are
commercially [ A:urftOI}er ) ée &Odg)ogdstﬁé the eqrerleral
formula | are IO arrat ACCO ] Fe-s :

Schene 2, shov\ﬁomulap kvmairedofam@r@ il synEhespise Stheme 1,Schere
2 15 {vﬁiéh come from Table 1

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

Furthermore, the compounds of the gerieral formula I are
10 also obtalnable according to the synthe51s route of
Scheme 2, shown by the synthesis of the compound

Example 27:
Scheme 2
15
T )
_ 1. (coci, 4 Y
N 2. W Hw,
ist stage
7\
NaH, DMSO N
D=
2nd stage ..
k Y,




2nd st age - 22 - General procedure

for the preparation of the conpounds of the general fornmula 1 according
to Schene 2 1st stage: 5 The indole derivative dissolved in a
sol vent, such as given above for -oxalyl <chloride, which can be

unsubsti t ut ed ke in the Phen g
dropwi se at a ¥ : SN 248> :
of a sinply nopér thg geneﬁa/d. fomu&esi; aaaondingoto Sa:hemé 20h| ori de

prepared under a nitrogen atnosphere in an aprotic or nonpol ar

sol vent, such as, for exanple, in diethyl ether, nethyl tert- but yl
ether, tetrahydBbi 8EBEE:di oxane or alternatively 15 di chl oronet hane. The
reaction sgution is then heated for 1 to 5 hours to a tenperature

bet ween 10[err] C and err pr.ef er I het ween 20¥err] C and
80[err] C, partipgl dAdple %‘{a’t 6{'%??? ¥edadd HOoFRIVFRE: SNEh B

solvent is thtwen aﬂmmrafeﬂ 'Bgaa]rﬂSI dgmohﬁée (gﬂquih3 &hhgl wyl ic
20 acid chlor S or pende
aprotic  sol v{éﬁguﬂgkgggﬁg °r s‘?%# f?&éﬁ% 8n té’trr a’t&dFBFurpé?ﬁnyl

di oxane, di et h§ng, euﬁeraddai)ldequn-ae at al temparawrg betweenp ol €T

aprotic solgengpg Wbaﬁo a F?{lt i ded'éﬁ%ﬂ&fﬂ 1d aq%e to 60%

di mret hyl acetam de or 25 di net g ol"ed nper at ur e
bet ween - 10FEREFC aRaURLOC® pr‘é’F%l%l yCIP'\LPrH%%r rpreRaret, unden r éat ed

with a sol utionietofbs altmas&phe% aepcatda&ﬁr@m@eoknn@npola¢ |dieiRferdd) the
presence of an ac%d scavgg erexam i | blfn dlethl enttsheax[e ;[ng(ta:hsgl vteenrtts_ used
for the dissol GEf P ! Y
butyl ether, tetrahydrofuran, dloxane___. 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 4is 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, dizftethylacetamide or
25 dimethyl sulfoxide, cooled to a teinperature between
-10°C and +10°C, preferably to -5°C to 0°C, and treated
with a solution of the primary or secondary amine in a
diluent in the presence of an acid seavenger. Possible
diluents are,_the solvents used for the dissolution of
30 the *indolyl-3-glyoxylic acid ':-':chloride". Acid
scavengers used are - triethylaimine, pyridin,
dimethylaminopyridine, basic ion -exchanger, sodium
carbonate, potassium carbonate, powdered potassium
hydroxide and excess primary or:  secondary amine
35 employed for the reaction. The reactlon takes place at
a temperature from 0°C to 120°_q, preferably at
20 - 80°C, particularly between 40°C'end 60°C. After a
reaction time of 1 - 4 hours and’ standlng at room
temperature for 24 hours, the prec1p1tate is digested



30 the "indol yl -3-gl yoxylic acid chl ori de". Acid scavengers

.used. are triethyl am ne, pyridin, di met hyl am nopyri di ne, Dbasic
i on exchanger, sodi um carbonate,  pptassium carbonate, powdered
pot assi um hydroxi de and excess priftary or secondary am ne 35

enpl:oyed for twithewetieon. afide thenciobidd thkefiptaredabff with taurgeidai ure
from Oferr]C ecr] refera . Q- rr].G.
particularly bg%l%eg%%%g EeL?I-r ]98"8%(3 elrar%éér%g tcggnp%?;pd %%%&Hl%%%q rpé’ of 1

- 4 hours and ¥eeR¥PRBLALZABdAR in tanpaxganis feplvanhows, byheolum
precipitate i scHremat88raphy on silica gel or alumina. The %hIvent W IH
water, and the solid is filtered off with suction _, _and dried 1 n vacuo.
The desired colpStndSis fRF i9%8WI5, 2 mizknye: of dighleromethans e c

sol vent or by ebhannl (10e¢bjowalpgonphy on silica gel or alum na. The
solvent 5 used is, for exanple, a m xture of dichloronethane and

et hanol (10:1, vol/vol). : 2nd st age 10 The "indol - 3-yl gl yoxyl am de"
obt ai ned accordpégstagehe abovenenti oned 1st Stage procedure is
"dissolved in a protic, dipolar aprotic or nonpolar organic sol vent,
such as, for exanple, in i_.sopropanol, tetrahydrofuran, di et hyl

sul foxi de, 10 dfftet AyPeotmanydglyoxyilagire’- colfainad aatgerding to the

N- et hél pyr r ol ABevementioneac 1stt osgfge ﬁill?ceduf@'t by enedhhRid gf%?rpfsﬁde
added dropwi se_to_a suspensi on ., a _base uc as, , for X ,
sodi um hsdri qRrotic, pd%?é’rsj?d: papﬁgg?'ﬁm%df@i‘ip& ArpoPBEIRLT SV ERIoxi de,
di met hyl anm nopsuchi ae, orf ceodéxample deihn iaowb;jpaihbe?kZ(teé:&anﬂoszuﬁ&rﬂ nol ar
anount or in e epar, | 0, 3= ask under an. _

at nospher e. ThégﬁééPféd éﬂ%ﬁ#%#ae' ara?£§§E§¥l%%¥%?%é$%fkyl St s then
added kﬁtf@ﬂetﬂmhﬁdiluNemet yhpprrohidodel uediowhheh waolakese or used,
for exanple, metRy18heSehi8rille and i 888La3aHopan sed! vPXY! %Sg)xe{rr%'ldef

appropriate with "addition of a catal yst, such as, for
cggpeP and t h®fniktuPese such as, for e¥<ampler‘ sodium hydride,

powdered potassium hydroxide, potassium tert-butoxide,
dimethylaminopyridine or sodium amide in a suitable
20 solvent, in ‘a'molar amount or in excess prepared in a
3-necked flask under an N, atmospheére. 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 _énd 120°C, preferably'__': between 30°C and
30 80°C, particularly between 50 and 70°C. After
completion of the reaction, the réé;%i'tion mixture is
added to water, the solution is extraé;ted, for example,
with diethyl ether, dichloromethane, i'c'ihl-oroform, methyl
tert-butyl ether, tetrahydrofuran or'-f' .N—butanol and the
35 organic phase obtained in each 'ca~s-e_f' " is dried using
anhydrous sodium sulfate.
The organic phase is concentrated J'..n.:"?_\{ifé.-c'uo, the residue
which remains: is crystallized by trituration or the
0ily residue is purified by distilléiﬁion or by column



is allowed to react for sone time, e.g. 30 mnutes to 12 hours, and the

tenperature is kept within a range between O[err]C and 120[err]C,
pref erably between 30[err]C and 30 80[err]C, particularly bet ween
50 and 70[err] C Af ter conpleti gu of the reaction, the reaction

m xture is added to water e solution_is exiracted,. for examle,
W h et hyl RS RERIRG ek nhiRs R RREPBREPRFSREV DGR 11188, BB By

et her, tetrahyalwhiman DheNehutatousadd itshe 3 example, paaméxbtbrei w&d i n
each case is ' LN .anhydr .%fggej'! at.e. : Qr gani c
phase is concerﬂﬁ]g?le?% ng%'/%gﬁ%),agt ).hégld?;%ll u Pmeé\i/\i%hh%r e ngglgég 832
crystallized b{velivethti®h o tméxturepjp§ rmetivdepse pghlpradepyand

distillatien ogeyn&P! tHMthe ratio 9:1 (v/v). . - 24 -
chromat ography or flash chromatography on silica gel or al um na. The
el uent used is, for exanple, a m xture of -met hyl ene chl ori de and

di et hyl ether workimgrBkimples (vol/vol) or a mxture of nethyl ene
chloride and 5 ethanol in the ratio 9:1 (v/v). Wor ki ng Exanpl es

According to this general procedure for Stages 1 and 2, 10 on which
synt hesi s Schesec@rdinpasedthisngenenslwprecedursyficheStagdswii elndhave

already b pLEP ac, | 0O: he, s t%ﬁ co e j.on
Schene 1 gﬁjg aér’lg %gggvi%gélﬁé%sm %gg%engl.ez T?;g re ee\ilia’ntg%)rrﬁé?:ﬁ{%%rgv(\.e%]fe t hese
conpounds are evitlesslzednivipishe haveimlreadydppee pyepared according
N-(Pyridin-4-yte- khe( 4ydthadanZ¥bhi860lof3-Yédction @Gbnexkl am 48a2@reFi nal
subst ance, identj cal tg Exar.};ghi 1)

evident from e 1. The relevant precursors of these

compounds are evident from Table 2.

15

Example 27

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

20 (Final substance, identical to Example 1)

lst stage

N-(Pyridin-4-yl)-(indol-3-vl)glvoxyvlamide

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) wusing the eluent methylene chloride/ethanol
(10:1, v/v).



1st stage N-(Pyridin-4-yl) - (indol-3-yl)glyoxylamde 25 A
solution of 10 g (85.3 nmmol) of indole in 100 m of et her is added
dropwi se at O[err]Cto a solution of 9 m of oxal yl chloride in 100 n
of anhydrous ether. The m xture is kepbd under reflux for 3 hours. A
suspensi on 30 .0q( k2 I f opyridine in 500 m of
tetrahydrofuraﬁgﬁééthgn%aéa gg?§éﬁ?s§%§§g&g[err]c; and t he reaction
m xture is heated to reflux tenperature with sti{ring for 3 hours and
al l owed to stasd FQ e iFRogh R 58 C roomtenperature. The precipitate is
filtered and 3 eated with water and the dried conpound is purified

on a silica gel colum (silica gel 60, Merck AG =  Darnstadt) using the
el uent met hyl ekadckitagede/ et hanol (10:1, v/v).

- 25 - Yield: 9.8 g (43.3% of theory) Mp.: from250[err]C
2nd st age: N-(Pyridin-4-yl)-[1-[4-fluorobenzylindol -3- :
yI]egoxyIanld@-(PY@ldIne4Hy@@vdﬂdﬂAr&lubrobendyliﬁdpn}gLyoxyIanlde

obt ai ned 1st stage is reacted wth 4-
fl uorobenzyl Ct ‘ to the "benzylation pr ocedure”
(Page 11) and the conpound obtained is i sol at ed.

10 The N-(pyridin-4-yl)-(indol-3-yl)glyoxylamide 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:

Calec. C 70.77 H 4.32 N 11.25

Found C 70.98 H 4.40. N 11.49
Example 28 N- (4-Nitrophenyl)-[1-(4-fluorobenzyl) -
indol—3—y1]glyoxy1amide
25 (Final substance, identical to
Example 7)
Example 29 | N—(4-Fluorophenyl)—[1-(4—fluorobenzyl)—
indol-3—yl]glyoxylamidé'
(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



15 Yield: 41% of theory Mp.: 224-225[err]C 20 Elenenta

anal ysi s: Calc. C 70.77 H 4.32 N 11.25

Found- C 70.98 H 4. 40 N 11.49 - Exanpl e 28

N-(4-Ni trophenyl)-[1-(4-fluorobenzyl)- - 26 -

dent; cal | ° {abé ¥l precursgrs (1s) StdBe o HGRENT schene

N- (4- Fl uor ophery| ) Taklea-3) umegiseneptpined according to the present

i ndol - 3-yl ] gl y@xyeaid ge (Fi nal - subst ance,

i denti cal to 30 Exanpl e 6) Exanpl e 30
N-)Pyridin-3-yl)-[1-(4-fl uorobenzyl)- _ S

i ndol - 3-yl 19! y@&xeh@lieds 1 N- (Pyridin—4€?h.|ﬂa|(ind'o‘§“§5§'§§‘ce,

i denti cal to . Ex Lg 3) 35 :

- 26 - The fol | owi ng precurgﬁygxy?gg% €t age of reaction scheme 2,
Tabl e 2) were @xampded3&ccordi n§-{é-Nherppheapl) - (indobhepey?) - 5 Exanple
31 N-(Pyridin-4-yl)-(indo -Vl Yo s S gl yoxyl am de
Exanpl e 32 N—(4-Nitropheny#}§°%#%agﬁg§-yl)- s

gl yoxyl ani de ExampdgpBé 33 N-Kd ¢Blppyopbehyhyt Y indohddty Byl ) -

10 glyoxlyamide
Example 34 N- (Pyridin-3-yl) - (indol-3-yl) -
glyoxylamide



10 gl yoxl yam de Exanpl e 34

N-(Pyridin-3-yl)-(indol-3-yl)- : gl yoxyl am de -
27 *-. WD 98/ 09946 - 28 - - PCT/ EP97/ 04474
Patent Cains 1. N-substituted 4 r@pl-3-gl yoxyl am des of the formul a
[err] 5 and their acid addition salts, where the radicals R
Rlerr], Rerr], Rerr], Rerr] and Z have the foll ow ng neaning: 10
R = hydrogen, (derr]-Cerr])-alkyl, where the alkyl group can
be nono- or pol ysubstituted by the phenyl ring. . * Thi s phenyl ring,
for its part, can be nono- or pol ysubstituted by hal ogen
(derr]-Cerr])-alkyl, (derr]-Cefr]} - Cycl oaf kyl , *y car boxyl
groups, carboxyl groups ' 3 o) % o

il & | B |8 | B

= A A SLe o~

Ry
H
H
H
H

J
N
2
Formula |

4
o
3

Ry

H

H

H

H

NO,

In

Example |R
Ex. 3t

Ex. 32 [H
Ex.-3% 1H
Ex. 34 |H

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



1t esterified with qerr]im‘mﬂ{l “"“‘ trifluoronet hyl
groups, hydroxyl groups, nethoxy groups, benzyl oxy

groups and by a benyl [sic] group mhlch 1S nmono- or

pol ysubstit ut eWOi R87A@946 phenyl roRéty by (d err|pc¥mpd)roddad
groups halogenpagggg @Qaimg ©Of trifluoronethyl groups, Rl can be
a phenyl ring which 1s nono- or poly- substituted by
(derr]-Cerr]) -alkyl, (derr]-Cerr]) -al koxy, - hydroxyl
benzyl oxy,  NiLro, N-s@BkBftuted! @habu.l-scgi&bldnaﬁdes of UHe/ | AP
(derr]-derr])- alkgxy car bonyl ami no and by a .~ carboxyl group or a
carboxyl group esterified by (dJerr]- C[err]) alkanols or is a
pyridin structure of the formul a él

- 29- [err] b 4 I

where the pyridin structBie ern:
ring carbon atons 2, 3 and 4.)¢
substitutents R err] and R e

can be identical or
((derr]-Cerr])-alkyl, and

'*NF'Y bonded to the
can be suthituted by the

z The radicals Rlerr] and Rlerr]
nt and have the neanlng

also the neaning

(C3-C7) -cycl oal kyl (C[enﬁ (Ier ) - al koxy, nitro, am no
hydroxyl, gl ogen and 10 : trifluoromethyl and are furthernore the
et hoxy- and . Eﬁék??“é(&i@ gadieﬁbﬁa%afeg the group carboxy-

al kyl oxy in which the al kyl _group can have 1-4 C at ons,

Rlerr] can furtheFfordieeraddcads RpyRini &enylRs,15Re and Zhehavecydee or a
pyridyl met hyl feuUiéwing mabhihg:

10 R = hydrogen, (C;-Cg¢)-alkyl, where the alkyl group can
be mono- or polysubstituted by the phenyl ring.
This phenyll ring, for its part, can be mono- or
polysubstituted by halogen, (C;-Cg¢)-alkyl, (C3-C;)-
cycloalkyl, by carboxyl groups, carboxyl groups

15 esterified with (C;-C¢)-alkanols, trifluoromethyl
groups, hydroxyl groups, methoxy groups, ethoxy
groups, benzyloxy groups and by a benyl [sic]
group which is mono- or polysubstituted in the
phenyl moiety by (C1-Cg)-alkyl groups halogen atoms

20 - or trifluoromethyl groups,

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

25 alkylamino, (Cl-Cs)—al}coxy—carbonylamino and by a
carboxyl group or a cérboxyl grouP esterified by
(C1-Cs) ~alkanols, or is a pyridin structure of the
formula II



CH2 can be in the 2-, 3-, 4-position where the 2- ' pyrim di nyl

ring can be nono- or polysubstituted by the
furthermore are [sic] the 2-, 3- and 4-qui n4rnllp “mim:ﬂm“l“l
substituted by 20 (derr]-derr ]} 2bkyl , hal ogerns tchewni®ros group
(derr]- C[err]) alkylamno radi-cal , or
-odi nolyl nethyl group, where

$yl  and qgui nol yl nmet hyl
Cerr])-al kyl,

t he .am no group and t
are [sic] a 2-, 3- an
the ring carbons of the pyri
radi cal can be substituted by ((
(derr]-Cerr])-al koxy, nitro, and ((err]- Jerr])

- al koxy- car bonyl am no, err] for the case where R is hydrogen
or the benzyl group, cgﬂ furthernore be the_acid radical of a 30
natural or unnatural amno acid, e.g. the a- 1 gl ycyl, the

a-sarcosyl, the a-al anyl, t he a- | eucyl, the [err]-isoleucyl,

the a-seryl, the a- h yl err. - hi e
[err]-prolyl, the where theD ??Q "211?1”,[ hset-'rallI ‘?n[ﬁ 11Sne azf as%éa}tafg‘ﬁﬁq ¥nd
the 35 [err]- @%ﬁ’ylt‘? aﬁhﬁarln@n@@hqm abom® g odsand t4hea.nd

- 30 5  respecisn'be W0 itatkeds byC%lihe RebsRieteBhts! BRs a
unprotected or prote ??ed forma d are possi b prot ectlve groups

for the amino functi Rs "ap rbBberf'zEHky Reygiidantizaladial )
and the tert- 5 dlflfletmnycairid)mdvé athe ahedBOG 1 QdH@J))—aqmgrlal shd he

tyl group. In the e he I, an ut di cal
2?:& ?lredg_f olerR[ err], ta%%%seg%%% mgggilnggy ‘1@ g&%d‘é}éc%%?lolf)}zid rPé&lp 6}
present as a free alkoxy, carltrcswl cRIBimo or hndrhgylornhaﬂogenestaardvmth
10 @err] - J ehihsaliadbtny1® dha agrhhe SR mor &t BHL Yribky-

the tert-butyl ester err] can Turthernore be

al | yl am nocar bonyl| - 2€R& PBANY. yragigad. Rmnghd the group Raantjoxy-

together with the ni anggesx9t M Whidh Ghd "EYkyl group cahenherdad, gan

furthernore forma pi Rer azi ne 15 ring o t%e formula I'l'l or a

honopi pérazi ne ring 2-°Ms: if Rlerr] i.s an aninoal kyl ene group in which
Ry can furthermore be a 2- or 4-pyrimidinyl-

15 heterocycle or a pyfidylmethyl radical in which
CH; can be in the 2-, 3-, 4-position where the 2-
pyrimidinyl ring caﬁ.be mono- or polysubstituted
by the methyl group, furthermore are [sic] the
2-, 3- and 4-quinolyl structure substituted by

20 , (C1-Cg) ~alkyl, halogén, the nitro group, the amino
group and the (Cr{;)—alkylamino radical, or are
[sic] a 2~, 3- and 4-quinolyl methyl group, where
the ring carbonséfof the pyridylmethyl and
quinolylmethyl radiéél can be substituted by (Ci:-

25 Ce¢) —alkyl, (Cl-Ce)Aéikoxy, nitro, amino and (C;-
Cs) -alkoxy-carbonylamino,

Ry for the case whegé R is hydrogen or the benzyl
group, can furtherﬁ're be the acid radical of a
30 natural or unnatur

"amino acid, e.g. the o-
1, the a-alanyl, the o-
> :yl, the 0o-seryl, the o-
phenylalanyl, the aéhistidyl, the o-prolyl, the
og-arginyl, the a—leyl, the o-asparagyl and the

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

glycyl, the O-sarcé
leucyl, the o-isole




nammuu uuma .RZ oy T bt ST B! 10 oF cam pe 20

Roxy, halrogen, T he nitro group, the am no function, by
(C[erT] -Clerri)- aI kyl am no, the benzhydryjo - group and the
bi s- p- quorobenzthydr rQu e hyd gen_or the
(Cerr]-derr])-al kyfF éfp&%ﬁ \ﬁner%mlno acl%t%he ‘é"f"?yl ouBrsﬁﬁnBe idho- or

pol ysubstituted by unprotéchedogen mcdtehded fHvdmchad  ate pardsiddre be

mono- Or  POLY ANl gg&&%)grakege%hé %ﬂ:{é ﬂlﬁéglan%%ylthé C3-

d err]) cycl oal kyl , “carboxyl
esterified with (C eerbobedzoRy- aradiorl, (% rmdmbhetawi the tert-

groups, hydyoxyl or oppRsoxRRERMEhyA Haes ca2t NBOE radical) HHRHRS LY the
benzyl oxy groups. The ([ éerr]- C[err]I) al kyI group counting as

can furthernore be s@FSVLutEPYR- Fﬁ%ezotfu %?yPSQPSGEYén(PQ%e 2-,
3 and 4-pyridyl 35 glutan§ilr ughdiealwhcthimedeagbrcarg, Ccathdotdedundipno-

polysubstlt te hal err] Clerr | kyl gL oups, or
(C[err] Cerr])-al ko &%ﬁ?y $§"¥ﬁrt ST Hor ést r%r%l%%@\f gs e
radrceacﬂooxw,hegzsoup her arrylthemrfem afh amhiesliert twisth

radl cal i ased is g n ]
bol ysubst,tdgt e oy SN d1 410 WGCN LANHE methyl, ofRPP™of as

(derr]-derr])-cycl daskyrert-ug x?ﬁtergr(ﬁ;pé?an farbbsymorg be theyroups
esterlfleﬂ 4 Iby ally(l%ﬂhb]ca%hyh)-za&nlé@wh@mp l—ter]. group .f lRIQeet hyl
gr oups, ydr oxy groups roups, .efhox rooyps,_.or
benzyl oxy groups, t%eﬁhﬁrR§lEQnUﬁ‘§ F’dvé:gf adonyi é‘&Erﬁ aRfY¥r e
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

ITI

R; is an alkyl radical, a phenyl ring which can be -

20 mono- or polysubstituted by (C1-Cs)-alkyl, (C1-Cg)-
alkoxy, halogen, the nitro group, the amino
function, by (C;-C¢)-alkylamino, the benzhydryl
group and the bis-p-fluorobenzylhydryl group,

25 Ry can be hydrogen or the (Ci1-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;-Cs)-alkyl, (Cs-
C7) -cycloalkyl, carboxyl groups, carboxyl groups

30 esterified with (C;-Cg)-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

35 structure, which in each case can both be mono- or
polysubstituted by halogen, (C;-C4)-alkyl groups or
(C1-C4) ~alkoxy groups. R; 1is furthermore the aroyl



1 hydroxyl (derr]-Cerr]) -alkyl, (derr]-Cerr])
mmu’l"m"jmﬂnlal kyl , C[err]-C[err]) -al kanoyl, (Cerr]-Cerr])

- alkoky,t hal ogen+and benzyl oxy. R3 and R4 can furthernore be the
nitro group, the amno groupgy the (Cferr]-Clerr])-nono- or

di al kyl - substituted ani,no_grou and the (Jerr]-CJerr])- 15
al kox%car bonyl ani no P‘@IJIEFI]‘OH Whetfe Rferéfyb[ e?‘?}?tlﬁl keiy-which this
car bonyl ami no- ([ erafi€har rils -basad fsnehieophenyl” r:ng wh§an kRenOwe S,

K l.kox | Kyl
S?ougn?o\rmteFIg Jlt‘g.gl ga hgna%l'R’[ gr ?}’lé%&?ftaﬁ[ i’? 3 O ] (q:argf)r?a fm no

Rlerr] and R err] i 4Caofnaldyeliodliky lunde restmimkyds carboxyl
"straight- Cghal n" angrofipanched’ saﬂé&ylflggd)ups Were )L%iﬂ}% f%]al n
al kyl groups" can be, for exanE radi cal s” such as y %
n-propyl, n-butyl, tiifluorgmgthyl améPuWhekmdrowﬁd grogpancm%thmw
groups' desi gnabeouiaar exBeRlegrbagkCakSbeHeR188y| §0868RY! Or
tert-butyl. "Cycloalkyl™ is to be understood as neani ng radi cal s such

as, for exanple, cyclopropyl, cyclobutyl, 30 cyclopentyl, cyclohexyl or
cycl oheptyl, Rs aahdltiRnaldan hé1e idesiigred | oy digfagat arnd@prasents
quorine chlori ng mn odi _aa hhe Si tion
"al koxy gr%oup repregent Qggédlg %h azsl Ce) %cik exaﬁﬁlgs gﬁ_g][ %oxy,
et hoxy, pr opoxy, allSMtlox;&Q%H@Mdey (CisCbutaddsoxy, ferkagen and

- 32 - 2. COEEQH?Q@X?CCWd'a?M g, nf&rthermo%(&”tgfe Hyedd - [1-

(4-fluorobenzyl)indol -3-yl]- gl yoxyl am de
N (Pyri din-4-yl)- (49ﬁ8’:18y| i G848 -s*’lww VRMRN dEhe (C1-C4) -mono- or
dialkyl-substituted amino group, and the (C;-C3)-

15 _ alkoxycarbonylamino function or the (C;-C;)-alkoxy-
carbonylamino- (C;-C3)-alkyl function,

Z can be O or S,

20 and where the designation alkyl, alkanol, alkoxy or
alkylamino group for the radicals R, R;, Rz, Ris, Ra, Rs,
R¢ and R; is normally to be understood as meaning
“straight-chain” and *branched” alle groups, where
“straight-chain alkyl groups” can be, for example,
25 radicals such as methyl, ethyl, n-propyl, n-butyl, n-
pentyl and n-hexyl and “branched alkyl groups”
designate, for example, radicals'suéh as isopropyl or
tert-butyl. “Cycloalkyl” is to be_uﬁderstood as meaning
radicals such as, for example, cyclopropyl, cyclobutyl,
30 cyclopentyl, cyclohexyl or cycloheptYl,
additionally the designation “halogen” represents
fluorine, chlorine, bromine or 1iodine, and the
designation “alkoxy group” represents_radicals such as,
for example, methoxy, ethoxy,:;{propoxy, butoxy,
35 isopropoxy, isobutoxy or pentoxy. ?
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-(4-fluorobenzyl)-indol -3-yl]- —glyoxylamde 10—
e

( .
g T T

[1-(4- quorobenzyI)lndgb 3-y

yl)-[
yl)-(
1) -1
yl)-

n

ﬁdl né%ﬁ% %%%ﬂrﬁt#‘ ﬁaﬂ%&l 20 gI Oxgl ?grgnl ngyl am de

4-yl)-(-benzyl i-ndol - 3- yI)egoxyIan1de

. A ylﬁqtltl\/(l4) QI%I r% ﬂmdogl 0X ham de
2§£¥w5§ag§i§y?;gy:gg:ﬂg:)lndg|e§ §I¥ éliﬁx%?ghgge 35

| )-[1-(4-chl orobenzyl)indol -3-yl]- gl yoxyl am de
N- (Pyridin-4-yl)-(4-methylindol- 3—yl)glyoxy1am1de

N-(Pyridin-3- yl)—[l (4-fluorobenzyl)-indol-3-yl]-
glyoxylamide :

N—(Pyridin-nyl)—(1—benzylindol—3—yl)glyoxylamide

N- (Pyridin-3-yl1)-[1-(2-chorobenzyl) indol-3-yl]-
glyoxylamide

N- (4-Fluorophenyl)-[1-(4-fluorobenzyl)indol-3~yl]-
glyoxylamide

N- (4-Nitrophenyl)-[1-(4-fluorobenzyl)indol-3-y1]-
gloxylamide

N~ (2-Chloropyridine-3-yl)-[1-(4-fluorobenzyl)indol-3-
vllglyoxylamide

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

N-(Pyridin-4-yl)-[1-(3- pyrldylmethyl)lndol -3~yl]-
glyoxylamide

N-(4-Fluorophenyl)-[1- (2—pyr1dy1methyl)1ndol -3-yl]-
glyoxyamlde :

N-(4—Fluorophenyl)—[l—(3—pyridylmethyl)indol-3—yl]—
glyoxylamide

N-(Pyridin-4—y1)-[1—(4-chlorobenzy1)indol—3-y1]-
glyoxylamide



- (2-chl orobenzyl )i ndol - 3-yl ] - ' .
- (4-f1 uorobenzyl)indol -3-yl]- 5 ’ﬂyi ﬁv :L""n
N-(Pytidin-4-y -(2-pyridyl methyl)indol -3-yl]- | el 18110
(4- Phenyl pi perazin-1- yI) [ 1- (4- quorobenzyj?Lndgl ]-gl yoxyl am de
N- ridin-2- 1- nz I|n - am de
. 4- ggzrldln 4- § )(EV é?y f§[¥£(gL¥PE PﬁBéﬁ%}F?d°1 3-yl]-
i ndol - 3- yl]glygiybayidmlde_
N (Pyridi n-4- yI) [ 1- (4-fl uorobenzyl)-6- ethoxycarbonyl
am noi ndol - 3-yl ] ?Iyoxylan1de 20
N- (Pyri di n-4- yNy{PYridinrgordbehiyl(4-5lechokenaybbigfol-3-yl]-
am noi ndol gkde -
N—(Pyrldlnfi {b%gb*gl¥#gorobenzyl) 6- cycl opentyl - 25
oxycar bonyl am noi ndol - 3-yl ] gl yoxyl am de
N-(3,4,5-Tri neNh@pybeaznl-l-ﬁial[ityl(anwﬁﬂészQQtihyiylndol 3- }(l]—
met hyl prop-1-y l,uor obenzyl )i ndol - 3-yl ] - gl yoxyl am de 30
N (Pyridin-4-y % %fyész?ﬁorobenzyl) 5- met hoxyi ndol - 3- yl']1gl yoxyl am de
N-(Pyridin-4-yl)-[1-(4-fluorobenzyl)-5-hydroxyindol -3- 35 yl]glyoxyl am de
10 (4-Phenylpiperazin-1-yl)-[1-(4-fluorobenzyl)indol-3-

v1l]-glyoxylamide

N-(Pyridin-4-yl)-[
N-(Pyridin-2 ylg %
zin

N—(Pyridin—2+y1)—(1-benzylindol—3-yl)glyoxylamide

15 4-(Pyridin-4-yl)-piperazin-1-yl)-[1-(4-fluorobenzyl)-
indol-3-yllglyoxylamide

N- (Pyridin-4-yl)-[1-(4-fluorobenzyl)-6-ethoxycarbonyl-
aminoindol-3-yl]lglyoxylamide :

20 .
N- (Pyridin-4-yl)-[1-(4-fluorobenzyl) -5~ethoxycarbonyl-
aminoindol-3-yl]glyoxylamide

N—(Pyridin—4-)-[1—(4—f1uorobenzy1)—6-¢yclopenty1—
25 oxycarbonylaminoindol-3-yl]lglyoxylamide

N-(3,4,5-Trimethoxybenzyl) -N- (allylaminocarbonyl 2-
methylprop-1-yl)-[1-(4- fluorobenzyl)lndol -3-yl]-
glyoxylamide

30
N- (Pyridin-4-yl)-[1-(4-fluorobenzyl)-5-methoxyindol-3-
vllglyoxylamide

N-(Pyridin-4-yl)-[1-(4-fluorobenzyl) - 5 hydroxylndol -3~
35 vyllglyoxylamide

N-(Pyridin-4-yl-[1-(4-fluorobenzyl)-5-ethoxycarbonyl-
aminomethylindol-3-yllglyoxylamide



N°(Pyri di n-4-yl -[ 1- (4-f | uor obenzyl ) - 5- et hoxycar bon
am nonet hyl i ndol - 3-yl ] gl yoxyl am de !l ,,lL uﬂJ"l]UI '"I
34 -7 @ 3. Use of the conpounds of the forrmula I one

claimte 1 and 2 for the production- gif -a ITEdI canent.

Use of the co und of t ormula | acc 'msltoSon

t hei r “own or ' sr?atqtget% t%"&ﬁ'%mg %’lr:]o?]?u% £<P’E")‘T“ﬂt"ﬁe I, ,2600EE18% BP a
medi canent havm{;ﬁ of amtlagigishmek i gnd 2 afrbraltl:]ﬁaeglproductﬁm of a

i Mmuno- SURRIES d Mrunonodul ating action for transplantation 10 and
di seases such as, or - exanpl e, psori asi s, rheumat oi d di sorders
and chroni c pol yarthritls . 5. Medicanents conprising at |east one
compound of 5 4 the ysy 1B &re GRS (OF Ot Ofofhil dr ladglrding 49
addition to cu tqrrary excipients and/or dilyents _or aux] lraries.

6. Process fd&maifii ]l pt8ddc@Porthekr awn ey dangimbinatiogm aktlrered in
that a conpoundmithdie ff@rxmlltalel wodaetebﬁl Ngft 0aonfedficahdhti® Ratifg?2 i

processed with ry pharmace exci pients d/or diluents or
ot her - auxi | i ar i85 osl%lltmvgp ar rraceu?’i'l{éJ ES?E Y ations? and or br bR Tnto a

t her apeuti cal | )Sumsarﬁdnmnunomdulatmbbda.damtﬁonctnaﬂspfganpatiahrrs 1
to 6 in theofordlg agkehabket SsuERafA?stab'ﬁrS CaaRHhes. Sggﬁl_»%%%f%gr

anpoul es, suppositories,_ patches preparations
enpl oyed by i nAkexmaseid Ghmors emffs and chyoades PeAYasithrdsidss. 30 8.

Process for the preparation of N—substltuted

5. Medicaménts comprising at least one compound of
the formula I according to one of claims 1 and 2 in

15 addition to customary excipients and/or diluents or
auxiliaries.

6. Process for the production of a medicament,
characterized “in that a compound of the formula I
20 according to one of claims 1 and 2 is processed with
customary phgrmaceutical excipients and/or diluents or
other auxiliaries to give'pharmaceutical_preparations

or brought into a therapeutically useable form.

25 7. Medicaments according to claims 1 to 6 in the form
of tablets, coated tablets, capsules, solutions or
ampoules, suppositories, patches, powder preparations
which can be employed by inhalation, suspensions,
creams and 01ntments

30
8. Process for the preparation of N-substituted
indole-3-glyoxylamides of the formula I .according to
claims 1 and-z) in which R, Ri, Rz, Ri, R; and Z have the
meaning mentioned in claim 1, characterized in that

35

a) an indole derivative of the formula IV



i ndol e- 3- gl yoxyl ani des of the fornula |
which R Rlerr], Rerr], Rerr], Rerr] and Zhave
nentizoned in claim1l, characterized in that 35 H!IHM"
of the fornula IV - 35 -

R3 “in which R3 and R4 have the neani ng nentloned

dded” to a

suspénded base in a protic, dipolRy aprotic or nonpol ar organic

solvent, reacted with a reactiVs
R2 and where R2 has t he “meani ng
t he formula V. [err] - [
t he nmeani ng mentioned, is 10 reacteg th

-Z-HaIEZ Vi in which Z has the

formula VI

(
meani ng oxygen and Hal is a hal ogen

10

15

20

25

o)

a reactive conpound of the

in which R3"and R, have the meaning mentioned, is added
to a suspendéd base in a protic, dipolar aprotic or
nonpolar organlc solvent, reacted with a reactive
compound which carries the radical R; and where R, has
the meanlng,mgntloned, the 1l-indole derivative of the
formula V '

R,

\
R
o R,

in which Rj,.R; and R, have the meaning mentioned, is
reacted with a reactive compound of the formula VI

- (C-~%Z-Hal), VI
in which Z 'h_a}-s_ the meaning oxygen and Hal is a halogen
fluorine, chlorine, bromine or iodine, and then with a
primary or s"e"@:ondary 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

accordi ng tO”"“—*ci*alms T~and 2,

in

i

conmpound whi ch carries the radical
t he li’ i ndol e derivative of
Rlerr], Rerr] and R err] have



15 fluorine, chlorine, bromne or iodine, and then with a primry or

secondary am ne of the formula VIl [err] 20 in which R and R[e{r] have
t he in an aprotic or dipolar aprotic solvent

and mﬂulmmmullﬂnmorrpound of the forArukBg L is isolated, or 25  b)
an indol & deri%atiive of the formuka IV [err] i n which

Rlerr] and R err] have the: meanin _
aprotic or nonpolar solvent wtBeNa reactive conpound of the fornula
VI 5 (CZ- HaI) i n whicch Z has the neaning
oxygen and Hal is a halogen  fl uo% cbborine, Bronine or iodine, and
then in an 10 aprotic or dipolar .orotlcusolvent with a primry or
secondary am ne of the fornula Vlk [err]

nment i oned, S reacted in an

in which R;. ,.and R4y 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 ha_s the meaning oxygen and Hal is a halogen
fluorine, chibrine, bromine or iodine, and. then in an

10 aprotic or dipolar aprotic solvent with a primary or
secondary amine of the formula VII

HNRR; VII

15 in which R and:R; have the meaning mentioned, and then
the 3-indole derivative of the formula VIII

R
Z \
N\R

1

Vi

in which R,,:__'__'_:_Rl, Rz, Rz, Ry and Z have the meaning

20 mentioned, i_js:_-_::_reacted' in' a protic, dipolar aprotic or
nonpolar orgafﬁic solvent in the presence of a suspended
base with a reactlve compound which carries the radical
Ry and where ‘Rz has the meaning mentioned, and the
target compound of the formula I is isolated.



15 i n-whi ch R and Rlerr] have the neaning nentioned, and then “the
3-ingdol e derivative of the fornmula VIII [err] in which R
RfFerry Rerr], Rerr], Rerr] and Z have the meani:ng 20 nentioned, is
reacted in a protic, dipol & WRUD GRANISATION FOR INTELUPCTUABIPROBERD@NI C Sol vent in the
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(57) Abstract

New N-substituted indol-z-glyoxylénjx_i_ds. the production method and the pharmppeuﬁcal application thereof are disclosed. The
ventive compounds appear to have antiasthmatic, hypoallergenic and immunosuppresive/immunomodulating propertics.

(S_)"_I) Zusammenfassung

.. Die Erfindung betrifft neue N-subsnuuem-. Indol-3-glyoxylamide, Verfahren zu- deren Hersteltung und ihre pharmazeutische
Verwendung. Die Verbindungen weisen__a’gﬁa__gthma_lische, antiallergische und immunsuppressive/immunmodulierende Wirkungen auf.




