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Nbvél specific i mmunophilin |igands as antiasthmatics and

I.mmunosuppr essant s The invention relates to novel specific

i munophi lin | i gands of the formula [err] The
radicals R err], Rerr], Rerr], Rerr], X Y, A B and D are defined 10
as follows: Rlerr] is hydrogen, a ((Jerr]-Cerr])-alkyl group or a

(derr]-d er Rpyedl kipgcific imgppephimiar ol ¥ganag k@S @oiirsthnaties or
br anched and gmﬁuggguggrgggghtguted by a monocyclic or bicyclic

het eroaryl having 1-4 heteroatons, preferably N, S or 0, such as
mor phol i ne, pi per azi ne, pi peri di ne, I ndol e, indazol e,

pht hal azi nes Thehi ophenieiof Uralatkes to ndvwdldazpkeifot nimomdstiiXid ed or

ol ysubstit ut a enyl ring. This phenyl ring can itself be
hons 1338 88s! atetos, SBofYLan

nono- 20 stitu stituted by halogen, ((err]-Cerr])-
al kyl, (ferr]-Cerr])-cycloal kyl, carboxyl groups, carboxyl groups
esterified with linear or branched (Cferr]-Cerr])- al kanol s,
car banoyl groupstN omet hyl groups, hydr oxyl groups, methoxy
groups, ethoxy. @#pg, $ ;ﬁéhzyloxy groups or am no groups, which in
turn are s wuteﬁ{by_ﬁﬁnzyl, beqzoyl or acetyl .

l

Y

27 g,

The radicals R;, Ry, R3, Ry, X, Y, A, B and D are defined
10 as follows:

R; is hydrogen, a (C;-C;;)-alkyl group or a (C,~Cg¢)-alkoxy
group, where the alkyl group is linear or branched
and can be substituted by a monocyclic or bicyclic
heteroaryl having 1-4 heteroatoms, preferably N, S or
o, such as morpholine, ©piperazine, piperidine,
indole, indazole, phthalazines, thiophene, furan or
imidazole, or monosubstituted or polysubstituted by a
phenyl ring. This phenyl ring can itself be mono-

20 substituted or polysubstituted by halogen, (C1-C¢)-
alkyl, (Cs-C;)-cycloalkyl, carboxyl groups, carboxyl
groups esterified with linear or branched (C;-Cg)-
alkanols, carbamoyl groups, trifluoromethyl groups,
hydroxyl groups, methoxy groups, ethoxy groups,
benzyloxy groups or amino groups, which in turn are
substituted by benzyl, benzoyl or acetyl.

R; can also be the amine radical of the methyl esters of

the following amino acids: Thistidine, leucine,

30 valine, serine (Bzl), threonine, pipecolic acid,

- piperidine-4~carboxylic acid, piperidine-3-carboxylic

acid, €-NH,-lysine, e-Z-NH-lysine, g~ (2Cl-Z)-NH-
lysine, 2-pyridylalanine, phenylalanine, tryptophan,



~

Rfefr] can also be the am ne radical of the nethyl esters of t he

f.ollowng amno acids: histidine, | euci ne, 30 val i ne, serine
(Bzl), threonine, pipecolic acid, pi peri di ne-4-carboxylic acid,
pi peri di ne- 3-carboxylic - acid, [err]-NHerr]-lysine,
[err]-Z-NH1ysine, [err]- (20 -2)-NH 2 - | ysi ne, 2-pyridylal anine,

preny|§|aniﬂg, bﬁﬁphﬁmbaﬁ¥ﬁxL arginine (Tos%, lasparaginﬁ,. citrui2-
glutam c acid, arginipe (To sparagine, ¢citrul- . ine, _
honncitru||ine,?6ﬂﬁrtﬁPﬂ§?lﬁ%Biihg?'i GBLERERS: PrOllnecaF889$FP8'5cid,

oct ahydr oi ndol i nrechoBgkyti caatdd, octahydretindbydnecsshukgdlicneaailpxylic
aci d, 5-am nova ' _ . | = a0 apqak g aeid, . err] is
hydr ogen, a (C[g?%fg%fgf?f§9gﬁ£§?ﬁg§%§%§§égg?%%1§§?§5Cfegwf?9g?%8§§£

group, where thacafkghdgBoapineoctanaicopchdanched and can be

substituted by a nonocyclic or bicyclic 10 het eroaryl having 1-4
heteroatonB,IPrefe such as norpholine
2,

aglﬁ N, S or 0 Y
pi per azi ne, pFﬁeLV rgens a (CiiGigbralkyhdayeve, opht hrakishedl kpk¥ophene,
furan or groufdazelhereortimnadubst igndgd 08 pahgsubsdd t bredchgda
Doy et o B, SABESERELERSLY ) RonlRR et e DL EL o
(Jerr]-X§ err])heperoarkyl haveagbbx§| hgtenpstomsar poeferably N, gsoaps
esterified wthglinegj.or §Ea“ﬁﬂﬁgh6§&ﬁ@ﬂ-‘Efgéﬂ%gi e, pifbkagehs,
car banoyl groups, trifluoronethy roups, . ydr oxyl roups, ° met hoxy
groups, et hoxylhgPdfips inggzole,paphihakgz tpetins thloahens grBiRaN ki ch in
~turn are iﬁﬂbahbléteﬂrbMoﬁ@ﬁﬁMétfbﬁﬂéQYbrObo§9§hMEtituted b§8a|f_
YO ogen, DUt OB e YRR e can g, e bnS?! €
preferably N, Ssubs®itubede or polysubstituted by halogen, (C;-Ce¢)-

alkyl, (C3-Cq)-cycloalkyl, carboxyl groups, carboxyl

groups esterified with linear or branched (C;-Cs)-

alkanols, carbamoyl groups, trifluoromethyl groups,

hydroxyl groups, methoxy groups, ethoxy groups,

20 benzyloxy groups or amino groups, which in turn are
substituted by benzyl, benzoyl or acetyl.

Rs is hydrogen, butoxycarbonyl, carboxybenzyl, mono-,
bi- or tri-cyclic carbonylaryl or carbonylheterocaryl
having 1-4 heteroatoms, preferably N, S or O, where
aryl or heterocaryl itself can be ﬁwnosubstituted or
polysubstituted by halogen, (C;—-C¢)-alkyl, (Cs=Cq)-
cycloalkyl, carboxyl groups, carboxyl groups esteri-
fied with 1linear or branched (C1—-Cg) —alkanols,

30 carbamoyl groups, trifluoromethyl groups, hydroxyl
groups, methoxy groups, ethoxy groups, benzyloxy
groups or amino groups, which in turn are substituted
by benzyl, benzoyl or acetyl. Rz can also be
carboxy- (C,-Cs¢) ~alkyl, where the alkyl group can be
linear or branched and can be substituted by a mono-
cyclic or bicyclic heteroaryl having 1-4 heteroatoms,
preferably N, S or O, such as morpholine, piperazine,



N

aryl‘or heteroaryl itself can be nonosubstituted or pol ysubsti tut ed

by halogen, ((err]-Cerr]) -alkyl, (Jerr]-(err]) - cycl oal kyl
car boxyl groups, carboxyl groups esteri- fied with Ilinear or

bt anched (err]-Cerr])-al kanol s, 30 car banoyl groups,
trifluoronethyl groups, hydroxyl groups met hoxy groups, ethoxy

gr oups, benzylopyperldlnegromnaomé aﬁhﬁ@a@bQéPS phithehaizAnkdl N &h&o-

substi t ut ed enzyl , benz acetyl . err can_ al so
be . car boRYSPEr er? F?%e ]téijl? Jvﬁfer &% hé“‘_’é’lqaﬂb%?wegan

| i near or brancnedyanbstQMUDedsmbstatphedybynammwuwhere thisypheuydr
bi cyclic heteroganyl Qﬂ%b@@ éaﬂ Be! 7bRBLARE i tuted oBr%%§§§9£¥twtu§e8r

such as norphol | ne;” pi pe
pi peri di ne, indbVe, |h§é§696r phtﬂérékonéékYﬂhlo- (Cs(ﬁ)'§5€ﬁ@alkwﬁan or

i m dazol e, or naaebuhgultg&@dpgr carboprlygyeﬁbbtUb@@eQXf@eBhekahrlng,
where this phen

itself can stituted or
polysubstltuted'yLlnear b9r hgrﬁﬁﬁhed 6%{é§$ %%@P PLP7- al KgFbamoyl
(C[err]-C[err])groypboaIkwlfluoromeunyﬂxngﬁoqpsnmwhydﬂmbpxyIggbﬁpps
esterified with I ( alkanols
car banoyl mEthoxgsdf§ﬁH%ﬂu%F%ﬁg& 3ﬁnﬁ§?dupggg %Agu
met hoxy ¥ oups, a@#ﬁ@xyggpnpps wbaehl okp gkoups erelosubstahuhed gbaups,

which in turnpeaz@1,SHBALLLYI8E aB¥ty]. benzyl, benzoyl or acetyl.
R3 can al so be the acid radical of the %ollomﬁng am no aci ds:

hi stidi ne, |eucine, valine, serine (Bzl), t hr eoni ne, pipecolic acid,

FlpeilﬁLFe 4fgﬁbbﬁxmn@© be the agtfd @bﬂ@bbdl@ﬂ?&jﬁﬂrbg%beQn%ﬁbgino
err err T4)- | ne,
2- pyrldylalanlnéé 1ds: hlSEéﬂ§P§ranﬁ%B¥lP?yptX%EéﬁL ﬁ?ﬁﬁPS aépax?arglnlne

(Tos), asparaglhhreonunabl|pepeboth|tauhﬂuneplpemudlaa 4-catrbbrglic
Do ol | e e, PRBRRIAEE DSEROXPELE it gomtysine, o3
NH-1lysine, g~ (2C1- Zy -NH-lysine, 2-pyridylalanine,

phenylalanine, tryptophan, glutamic acid, arginine

(Tos), asparagine, citrulline, homocitrulline, orni-

20 thine, proline, indoliné—2—carboxylic acid, octa-
hydroindolinecarboxylic acid, tetrahydroisoquinoline-

carboxylic acid, b5-aminovaleric acid and 8-amino-

- octanoic acid, where the N terminus of the amino

acids can be substituted by butoxycarbonyl, carboxy-

benzyl or the acid radical of mono-, bi- or tri-

cyclic arylcarboxylic or heteroarylcarboxylic acids

having 1-4 heteroatoms, preferably N, S or O, such as

methoxyphenylacetic acid, naphthylacetic acid,
pyridylacetic acid, qguinazolinonylacetic acid,
30 indazolylacetic acid, indolylglyoxylic acid, phenyl-

glyoxylic acid, isobutylglyoxylic acid and 2-amino-
thiazole-4-glyoxylic acid, or by carboxy-{(C;-Ciz)-
alkyl, carboxycyclopentane, carboxycyclohexane or
benzoyl, which can be monosubstituted or polysubsti-
tuted by halogen, methoxy groups, amino groups,
carbamoyl groups, trifluoromethyl groups, carboxyl
groups or carboxyl groups esterified with linear or
branched (C;-Cg)-alkanols.



tar boxyl i ¢ acid, 5-aminovaleric acid and 8-am no- -oct anoi ¢ acid,

where the N term nus of the am no aci ds can be substituted by

but oxycar bonyl, carboxy- benzyl or the acid radical of nono-, bi- or
tri- cyclic aryl carboxylic or heteroaryl carboxylic acids

havi ng 1-4 heteroatons, preferably N, =S4or- 0, such as

met hoxyphenykaced i, g agl hr,. naphthyl acetic aci d, pyridyl acetic
aci d, gui nazol i nonyl aceti ¢ acid, 30 i ndazol yl aceti c acid,

i ndol yl gl yoxylic acid, phenyl - gl yoxylic acid, isobutylglyoxylic

acid and 2-aRinis hydrogéhj azqlog-48s)Hgeddd Xk d, (of-dy -alkyl or
car boxy-(C[err]é

- | Kyl b |
car boxycycl ohexaane]%’{#_)(cl_cs) _%Je%fjézl Whﬁ%%gh%%ﬁ%ggo eﬂ%@%ﬁ%t CElt &F or

pol ysubsti - lineawted inariesheand merhdogy splwsipistutzed oy g aupsy—,

car banoyl groups;_tLif L hyl ar b I

car boxyl gr oup?les_t%#i #?gdegnefifthl ic%gg)‘éﬁirrla?@"l wb?%%%%réydl}?%fer r |ﬂé[ err])
-al kanol s. having }—4 heteroatoms, preferably M, S orRQerriyheze H F or
ORerr]. dAEr rdri petbrdaegen.i tdddlerédn Cher MonostFtaahieds or

err]-Clerr -al kyl _or car hoxy- err]-{err])-alkyl, ere the
gaICLyI Lrgjp CL?*P%]:YS%Stltqq%arbyor ' (g['éﬁﬂlggfaoldlﬁ)s]ubste/%ﬂi:gg' by a
mono-, 10 heyclavalkyl,cycl carisexponyl grphps;, cardaadxlyat er caroldps
havi ng 1-4 hete . Pr ahl.y N, S or [,e P
he;“ergar yl itse%]@écrgln ee(Prr‘g%gfslugs} A e%POPQanmgd p(cﬁlygﬁ)bs?ail]%%r%ogfas " by
hal ogen, (( er¢qrigmay] ) gaiokpls, CELéLnpropethy]- dgooups, cyrydediyl
carboxyl = groupsyyps, CHANMY FAMRS, ethoxFSIGFMIEEd Wddy J1dBAr OF

branched ([ err =& er ri)qltE al kanol s, . carpbanmopyl groups,. trjfludronethyl
groups, hydr ox Ps OF YRS ITRHRFOX WU TSI Yr SRt LB oxy
groups or am ndoygrssmsyl MBerkdyl tayf nddeysubstit ut ed by benzyl,
benzoyl or acetyl.

A 1is aromatic, non-aromatic, aromatic/heterocyclic
having 1-2 heteroatoms, preferably N, S or O, or non-
aromatic/heterocyclic having 1-2 hetercatoms, prefer-

20 ably N, S or O.

B is CH,.

D is CH.

B-D is CH=C.

X is 0, S or H,.

Y is C or a single bond.

The invention further relates to the biocompatible

salts of the compounds of the formula I, to the

processes for the preparation of the compounds of the
30 formula I and to their use in pharmaceutics.

Cyclosporin A (CsA) and FK 506 are immunosuppressive
natural substances derived from fungi, which inhibit
the Ca®’-dependent signal transmission pathway in some
types of cells. In T cells both agents inhibit the
transcription of a number of genes, including the IL-2
gene, which is activated by stimulation of the T cell
receptors (TCR). FK 506 and CsA both bind with high



Kis aromati C, non-aronmati c, aromatic/ heterocyclic having 1-2

het eroatons, preferably N, S or 0, or non- aromati c/ heterocyclic
having 1-2 heteroatom; prefer- 20 ably N, S or 0. Bis CHerr].
Dis CH B—DlsCH:C Xis 0, Sor Herr]. Yis Cor a

si ngl e bond. The invention furthe? Telates to the bi oconpati bl e

salts of the af:m?mmﬂswf ddread g Wbéebto}ro ;sftetems RGoceltSﬁ%élgreTthe
re aratlono t he 0 tQ elr e in
Bha?maceut i o Ncgmé? |c50r?IF|E 4?8:5A) WF& 980 él ﬂ‘?w‘ﬁ‘bsﬁzpres& ve

nat ural substlatese dé#lyecﬂff&-dtﬁo‘,ung%%/nl chThahir t506 red:épetor and
Caferr] +- depeﬂ'ﬂéen(t:sﬁl QQQERE%ﬁnﬁ?bﬁsb%%npaéam’@d 'ﬁ(ﬁlgngn cycl ﬁil?;‘l cells.

In T cells b agents transcription o anu genes,
i ncl udi ng the qxp)z respegéh®elighi chBpshamyateriets byaseilvgeattihm ébothe T

cgll f][eqqeétﬁp,{éudnTCBl)f cEK %a%at%A Qﬁ&?ablﬁgé%v' gﬂ}t@n@}s of

-5- af fi ni 1o sol e receptor proteins

Nat ure 337, zﬁ%}/‘iﬂf&s ang \Rlee disfpently called Nampnoriydinszss. 760,
1989). The FK 506 receptor and the CsA receptor have been cal | ed FKBP

o0 el SPLIML | GO YL b gl PRl el

al so freduentdad Gigidunin nfAopdmd i ishibits its phosphatase activity.
The cytosolic phosphorylated component of the trans-
cription factor NF-AT has been recognized as a cellular
target molecule of CN; if the CN activity is absent,
said molecule cannot be dephosphorylated for action in
the cell nucleus, so the active transcription complex
on the IL-2 promoter cannot be switched on (M.K. Rosen,
S.L. Schreiber, Angew. Chem. 104 (1992), 413-430; G.
Fischer, Angew. Chem. 106 (1994), 1479-1501).

20 Allergic asthmatic diseases arise from an inflammatory
reaction controlled by T cells and their mediators.
Corticosteroids are still the. preferred drugs in the
treatment of many allergic diseases. CsA and FK 506
have also proved to be favourable therapeutic agents
for bronchial asthma and underlying inflammations, in
both animal experiments and clinical studies. In
animal experiments it has been possible to demonstrate
the blocking of various cytokines, like IL-2, IL-4 and
IL-5, which cause allergy-induced inflammations.

30 _

Despite the numerous attempts to identify new active
immunophilin inhibitors, it has hitherto been
impossible to prepare or isolate more active structures
than CsA, FK 506, rapamycin or derivatives of these
natural -Substances. However, the high inhibitory
potential of CsA, FK 506 and rapamycin . is very con-
siderably reduced by the manifold side effects,
especially on the kidneys, and neurotoxicity (N.H.



The CsA-Cyp or FK 506- FKBP supernol ecul e bi nds 10 cal cineurin (CN)
and inhibits its phosphatase activity. The cytosolic phosphoryl at ed

conponent of the trans- cription factor NF-AT . has been recognized as a
cel l ul ar target nmolecule of CN if the CN activity is absent, sai d
nmol ecul e cannot be dephosphoryl ated for @ction in t he cell nucleus, SO

thet aﬁt hve tESﬁ.@Hllr :?@tl @n .gonp) efxps rz}»@ahhmjﬁ zlpnegyeug%znot glm)e

swi tched on 0se chr ei ew

413- 430; G ﬁiﬂ oy nﬁdes &asth 3166%%‘?9 éFS-‘d']B 8¢ gﬁ

Allergic astmnﬂenaahfnmﬁhstweeﬁelmmunbphlnmhlam@anda/and teactedd-

controll ed by, J i ors iCO0 | stil
53fé¥¥151ﬁﬁ$@1§8 5{§§§% E O?t 1s q s ﬁﬁféﬁ gﬁngS

the preferre rugs 1 nment gic di §eages™ CsA
and FK 506 tla{id\l&é J@ﬂ%lbrmmeﬁheokb@wnamednabnelthheappeutecaggmgn for

bronchi al ast&mataageunﬁ%ﬁﬂw@pdwéém' ONS phigh abselbeéh of2NERL -

experlnents and clinical stu ani nal erinents it has
been possi bl 4% tdefthdihe @mPouRgs BrOE&s ngC oPevar EEHH§ 8Yt BKPR&S™/ | i ke

|L-2, IL-4 argbpecidllhb,inhiciy-aaise wldweigy.- i nduced inflammtions. 30
Despite the nunerous attenpts to identify new active I munophi lin
I nhi bitors, It has hitherto been | npossi ble to prepare or
isoIate]ﬁbuaﬂhﬂiqhﬂentucfuthe invenltapnCdA, teK 606 napalry componnds

derlvatlves<ulgHM§giua #%5& $§#%%<§Qf§5r%%ef9¥@¥e£ nd Egeprghgge

i nhi bitory potent| nrs ver
si derabl y réﬁU@b&W’@PGQHﬁicrﬁﬁﬂﬁhﬁ&i55|de ef fect s, especially on the
ki dneys, and neurotOX|C|ty (N. H - 6-

.Sigal et al 173 19- 628, 1991 The background to
this fact |stvﬁ% ﬁﬁ%ﬁﬂﬂﬂﬁ i @ty het nEetmula i Ly 2aFFeRdbRIne R

i mmunophilin Jlnmrtdi.‘branﬂepheseﬂtl -a completely novel class of sub-
stances which surprisingly bind immunophilins
specifically and surprisingly inhibit IL-2 prolifera-
tion. This class of compounds and their pharmaceu-
tically acceptable salts exhibit a high affinity for

20 immunophilins such as CypA, CypB, CypC and FKBP12.

The compounds of the formula I which contain asymmetric
carbon atoms, and are therefore normally obtained as
racemates, .can be resolved into the optically active
isomers in a manner known per se, for example with an
optically active acid. Hdwevér, it is also possible to
use optically active starting substances at the outset,
in which case corresponding optically active or
diastereoisomeric compounds are obtained as the end
30 products.

Thus the invention includes the R form, the S form and
R,S mixtures of compounds of the formula I which
contain one asymmetric carbon atom, and the diastereo-
isomeric forms as well in the <case of several
asymmetric carbon atoms.



s]'oec’ific binding proteins. It is this which substan- tially restricts

t-he known nedi ci nal -t herapeutic action of these inmunosuppressants.
The absence of sel ec- tivity of the conmpounds proves to be a further
pr obl em especially in long-termtherapy. 10 The object of the

invention is to find novel conpounds ~— 7with val uabl e pharmacol ogi cal

properties amégehdim@Pardh théhefI\:B?ée§BeC|cfo|n‘é11ﬂ%Tn@eS|a%1d starimeg
conmpounds of _t e f.ormul a

according to t vent epresent a
conpl etel y nd¥e® rdpdse ofth§ubcomp°ugfi§nc8 tRRi cﬁorm‘éiln?prisﬁ@ﬁ‘y%e bi nd
I rmunophi | i ns:btalnsplecasl cﬁa:ide/ apdpsungdsi songliyy | thebifodnt - 2fprthefer a-

tion. This ﬁng En r t pt abl e
salts exhlblt a i'g Iqlf%lnbj‘ty for |ﬁﬁ§ﬂ§% éﬁkﬁ%ﬁﬁ: &&a%é E&%g
CypC and FKBIPEZES Or aThds cdipounmenpert H@ofvm e Bewhifslr cowmmple

asymmetric  yit¢2nRgAsAt QMke13NE ral@nt @%ﬁ%ﬁ@%rgorrml l'y obtained as
racemates, can be resolved into the optically active I soners in a

manner known per se, for exanple with an optically active acid.
However, it iThealcomppussisblof tthe forufg 0 ifddy BACtilves Sh@y tddW be

substances at tset which ca e r.respondi. optically
cetive or - eoRIHE re e ARSOMRIS AT oBarRERShibiRe GHEE a0
productép addithes t seltsvewtitbn inckgdrict herR énganithea&idsr nvmnd

R, S m xturesfsegonmpounds of the fornula | which contain one asynmetric
carbon atom and the di astereo- I sonmeric forms as well in the case of
sever al asymetric carbon atons.
Both the free bases and their salts are biologically
active. The compounds of the formula I can be
administered in the free form or as salts with a bio-
compatible acid or base. They can be administered

orally, parenterally, intravenously, transdermally or
by inhalation.

20 The invention further relates to pharmaceutical
formulations containing at least one compound of the
formula I or their salts with biocompatible inorganic
or organic acids or bases, and optionally pharmaceu-
tically acceptable excipients and adjuncts.

Examples of suitable forms of administration are
tablets or coated tablets, capsules, solutions or
ampoules, suppositories, plasters or powder formula-
tions for use in inhalers.
30

The dosagé of the abovementioned pharmaceutical
formulations depends on the patient’s condition and the
form of administration. The daily dose of active
substance is between 0.01 and 100 mg per kg of body
weight per day.

The compounds represented by the formula I are prepared
for example by R.B. Merrifield’s solid phase synthesis,



27 Dependi ng on the process conditions and starting materials, the

conpounds of the formula | can be obt ai ned as free conpounds or in the
formof their salts. The salts obtained can be converted to the free
bases or acids in a manner known per se, for exanple wi th acids, alkali
or ion exchangers. The conpoundS'di'the formula | freed in thls way
can be CoreTira® 1yt On te 1n§8PﬁEPé' eb@ymakowa?ﬂtaéolﬁolg»@wré%
addition salts, with™ |norganic ganic acid bases,

Both the freéeﬁé§eslgndbﬁﬁ@|rfgﬁmtswgiéhblbFog?Eﬁii?ble iRt iQkganiche
conpounds ofsoltvieatsf qriot @xamplear dudol ymeadd isdeystytand hend ree form

or as salts wdh ' npat j bl e hey _can, be
adninisteredwﬁ{ dg?ghylbeﬁéﬁgﬁﬁéraFF§ng|nF#§G§ﬁ6§S|9ep¥+%%5d§? }*y or

by inhal ati omethogls ofheolidnpbasieopeptideheyntheslistes to pharnmaceuti cal
formul ati ons contai ning at | east one conpound of the formula | or their
salts with bioconpatible_ inorganic or aorganic acids or bases, and
optional |y pHRemgompounds qfathe gereprhbferBRéppileie HRERAN DY,

Exanpl es of suigralessf dnsvdfchadniny ity aiw&rbﬁrtq:e futepl il QFr&Qg?é ed
tablets capsules solutlons .Qr anpoul.es, a§8P05|tor|es asters or

powder f or mul & aW1N0 O, E3MINRE ITQUR AR PS5 CAIFOXY L ifH @ Jtﬁjos t he
abovenedd onede mlawmdmixtwc’ah proteatimbatgrmnpdemeddshen tﬁhe pﬁre@nt s

condi tion anq stance Iéﬂ%@néf %&g&p;s%giggggcted T@% 5%#%? f%&%é of

active yetween wei ght
per day. manner Another option, where thlS leads to better

results, is to introduce intermediate protecting groups
in the first step and exchange them for the desired
functional group after the second step. Suitable
protecting groups and processes for their introduction
are known in the art. Examples of protecting groups
are described in ™“Principles of Peptide Synthesis”,
Springer Verlag 1984), in the textbook “Solid Phase
20 Peptide Synthesis”, J.M. Stewart and J.D. Young, Pierce
Chem. Company, Rockford, Ill., 1984, and in G. Barany
and R.B. Merrifield, “The Peptides”, Ch. 1, pp. 1-285,
1979, Academic Press Inc. '

The stepwise synthesis is carried.out for example by a
process in which firstly the carboxy-terminal amino
acid, whose d-amino group is protected, is covalently
bonded to an insoluble carrier conventionally used for
this purpose, the oa-amino protecting group of this
30 amino acid is cleaved, the next protected amino acid is
bonded via its carboxyl group to the amino group which
has now been freed, the remaining amino acids of the
peptide to be synthesized are coupled stepwise in this
way in the correct order, any other side—-group
protecting groups present are cleaved and, when all the
amino acids have been coupled, the finished ligand as
an immobilized compound is tested for Cyp or FKBP
binding. The stepwise condensation is effected in



The conpounds represented by the fornula | are prepared for exanpl e by
R B. Merrifield' s solid phase synthesis,

- 8- preferably on an insol uble polyner such as pol ystyrene resin in
bead formwhich is swellable in organic solvents (for exanple a
copol ynmer of polystyrene and 1% of~ d vi nyl benzene), using standard

pepti de COUpbbhgentloﬁ&uhQQﬁuﬁﬁ:S@i'Qyﬁﬁﬁéglﬁeﬂhtﬂﬁtﬁ%ﬂtgﬁﬁtéprlate, The
conmpounds of t or muy

he nera are are rocess n whi ch
firstly two Sanﬁg%ﬁﬁﬂégﬂgnaPr8%885 8rr?céﬁFno orIEer+T-  group
and a- car boxplissibdied gocumseJihutumaqamovm@@drMethspnbhesnkegsgroﬂms and

then the fre hirg f ti n o]

manner . Ano? mpohtigﬁ %aﬁkrgﬂgt d%§t fﬁ?é ﬁpﬁésﬂ%%éﬁ Is to

i ntroduce |nﬁéﬂﬁééréﬁédpnﬁkﬁh|ﬁ@egﬂ@mm§r01aldﬁt&ﬂ?ﬁl&hﬁes@t@ﬁ%@ﬁﬁ@xchange
them for theadgsor 8dids. functional group after the second step.

Sui t abl e protecting groups and processes for their introduction are
known in the art. Exanpl es of protecting groups are described in
"Principl es GhePdpililderiByninagsibe’ ment icvd ngerEAéip bgs 1984ompeurnide

t ext book "S°|Tdtﬁgo§8rﬁgl ngtlde Synthesis", J.M Stewart and J.D. Young,

Pi erce Rockford [11., 1984, and in G Barany and

R B. NbﬂplflEBémp1¢hé Pébtﬁkﬁ&ﬁb-pjpermdxﬂr4:b&&ﬁbnyl]1nﬂ@m1neAcadenlc Press
I nc. The stepw se -8y, 250:8A, t N-BXR

process in which flrstly tﬂi caf%bx fﬁgi% f&ng ( = gg5§¥gx ose a-am no
group is protected, is %%ﬂﬁ%Fer]aHHGHﬁed to an |nsoluble carrier
conventionally used for this purpose, the a-am no protecting group of

this Example 2 N-[piperidyl-4-carbonyl]indoline-2-(R,S)-

carboxylic acid [S-(e-NH;)lysine methyl
ester]amide

Example 3 N-[l1-Boc—-indoline-2-(R,S)-carbonyl]indoline-
2-(R,S)~carboxylic acid [S-(N-g-Boc)lysine
20 methyl ester]amide

Example 4 N-[indoline-2-(R,S)-carbonyl]indoline-
2-(R,S)-carboxylic acid [S-(e-NH;) lysine
methyl esterlamide

Example 5 N-[1-Boc-indoline-2-(R,S)-carbonyl]indoline-
2-(R,S)~carboxylic acid [S—-(N-ge-Z)lysine
methyl ester]amide

30 Example 6 1-Boc-indoline-2-(R,S)-carboxylic acid
[S-(N-g~Z)lysine methyl ester]amide

Example 7 1-Boc-indoline-2-(R,S)-carboxylic acid
(S-phenylalanine methyl ester)amide

Example 8 N-[N'-(4-methoxyphenylacetyl)piperidyl-
4-carbonyl]indoline-2-(R,S)-carboxylic acid
methyl ester



30 amno acid is cleaved, the next protected anmno acid is - bonded vi a
its carboxyl group to the am no group which has now been freed, the
remai ni ng am no aci ds of the pepti de to be synthesized are coupl ed
stepwise in this way in the correct order, any other side-group
protecting groups present are cl eaved "afd, “when all the am no acids
have been coupl ed, the fiasshedpte@arsbisfor tdie i prepakazedncawipoand is
tested for Cyp or FKBP . |nd The tepw s ondensation is
effected in amide "Gt "the generaf f%&muf%_ - conventi onal
manner by synthesis fromthe appropriate, conventionally pr ot ect ed

ami no  aci S gxamdie 9 S N2l #hetnox NP £l Oy LoFndu AELI Copapt de

synt hesi zers, for exanple o fype from Bachem

Switzerland, with the cofderexaliy %&%ﬁl@ﬁﬁﬁybr%ﬁ%%ﬁed ani no aci ds.

The following nmay be nentagned @Sed&xm esopf w@ppragsrationofot hanformul a
l: 10 Exanple 1 N-[I-Bogc- {f carﬁqgﬁgi fdo i ne-

2- (R'S) -carboxylic aci ™% ( ]q?ﬂﬁﬁ? net hyl
ester] am de Exampl e 2 N—[plperldyl carbonyl]lndoline-Z- (R'S)-
carboxylic agi ) ster] am de
Exanple 3 I\I-Cii[’%‘-n?:i i nd?leéﬁcyeé ﬁ?}é?g-ca bo ar%mwlnlec:e é&d

2- (R S)Qcarboxylic aci4pe¢n Eﬁm$¢@5|ne 20 met hyl

ester]am de Example 11 N-Boc-indoline-2- (R, S) ~carboxylic acid
(piperazinocacetic acid morpholide)amide

Example 12 N-[1-Boc-piperidyl-4-carbonyl]indoline-
2-(R,S)~carboxylic acid (piperazinoacetic
acid morpholide)amide

Example 13 N-[N'-(4-methoxyphenylacetyl)piperidyl-4-
_ carbonyl]indoline-2-(R,S)~-carboxylic acid
20 [S-(N-g-Z) lysine methyl ester}amide

According to the present invention the compounds of the
formula I can also be prepared by the following
process:



Exarrple 4 NJ[indoline-2- (R S) -carbonyl] indoline- 2-
(R, S) -carboxylic aci d [S- ([err]-NH err]) lysine

nmet hyl ester]am de Exanple 5 N [1-Boc-indoline-2- (RYS)
~car bonyl ]i ndol i ne- 2- {LR, S) -carboxylic acid
[S-(N-[err]-2)1ysine frethyT ester]amide 30 Exanple 6
1- Boc-i ndol i ne-2- (RS)-carboxylic acid [S-(N-[err]-2)]lysine
met hyl ester]anide Exanpl e 7 1-Boc-indoline-2- (R §) Olar boxyl i c
acid - phenyl al ani ne et hyt~¢ Q) am de +x”Y‘R, Exanpl e 8
N [N - (4-rreth enyl acetyl) pimeH dyl - 0 l
4- car bonyl ]i ndoI phe= QR« Lcarboxy™c acid N~ D Y- -OAl nmet hyl ester
- 10 - §§ a precursor fosthe pgepagation of an
am de of the general lf'or la 1) Exanpl e 9 W
N- (4- met hoxyphenyl ace®yl )i ndol i ne-¥. (R'S)- car boxyl ilc acid
nmet hyl ester (as a precursor for the preparation of an
am de of the general formula 1) Exanpl e 10
N- Boc-i ndol i ne- 2-( R S) carboxylic acid 10 4- pi per"LﬂyRarri de
Exanpl e 11 N-Bo meZ(RS) carboxyI| -8 + '122
saponification
N D\Y,OAI Y n- P y-CH o
R Y. X ‘YL X
4 x’, \Rs X \Rg
vi vii Vit
@:—‘.’ R,
N’D\Y'N\Rz
R, i i
Yo X
X" "Ry

According to the invention, compounds of the formula I,
in which Ry, Rz, R3, Ry, A, B, D, X and Y are as defined,
are prepared by reacting an indole derivative of the
formula II, in which Ry, A, B, D, X and Y are as
defined, with an alkanol III of C;-C:, chain length to
give an indole derivative alkyl ester IV, in which Ry,
A, B, D, X and Y are as defined, subsequently reacting
10 this ester IV with a compound V, in which R;, X and Y
rare as defined, to give a compound VI, in which Rs, Ry,
A, B[ D, X and Y are as defined, then saponifying this
“compound VI to give a compound VII, in which Ri, Ry, A,
B, D, X and Y are as defined, and then reacting the
compound VII with a compound VIII, in which R; and R,
are as defined, to give the target compound I.

For preparation of the biocompatible salts, the
compounds of the formula I are reacted in known manner
20 with inorganic or organic acids, e.q. hydrochloric



Cpipérazinoacetic aci d norpholide)am de Exanpl e 12 _

N-[ 1- Boc- pi peri dyl - 4- car bonyl ] i ndol i ne- . 2-(R S)-carboxylic

aci d (piperazinoacetic aci d norpholide)am de Exanpl e

13 N-[ N - (4-nmet hoxyphenyl acetyl ) pi peri dyl - 4-

car bonyl ]i ndol i ne- 2- (R, S) - car boxyl i ¢_dcild 20 _

[S- (N-[err]-Adysi nehy@tdlytoesdt er aadtfe Fhosph&@@@rdb&gdto %h&pﬂ&@%@nzh

:‘g?/le(r)];[/v: (r)]g theaégfcg,gg%é]g ic(:)f aE:Jklg, tarft%rrr{% aacli ,ancfil'ffc gc?cri,ep%{lﬁlam.% ©

[err] acid, maleic acid, lactic acid or embonic acid, or with
inorganic_or organic bases.

Pharmaceutical formulations contain at least one

compound of the general formula I or their salts with

biocompatible inorganic or organic acids or bases, and

optionally pharmaceutically acceptable excipients and
10 adjuncts.

The compounds of the formula I can be administered
orally, parenterally, intravenously, transdermally or
by inhalation, in the free form or as salts with a bio-
compatible acid or base.

Examples of forms of administration are tablets or
coated tablets, capsules, solutions or ampoules, sup-

positories, plasters or powder formulations for use in
20 inhalers. '

The dosage of these abovementioned pharmaceutical
formulations depends on the patient’s condition and the
form of administration. The daily dose of active sub-
stance is between 0.01 and 100 mg per kg of body-
weight.

The compounds of the formula (I) according to the
invention are distinguished by binding to immunophilins

30 and inhibit their isomerase activity. This prolyl
isomerase activity is assayed by an enzyme test conven-
tionally used throughout the world: G. Fischer, H.
Bang, A. Schellénberger, Biochim. Biophys. Acta, 791,
87-97, 1984; D.H. Rich et al., J. Med. Chem. 38, 4164-
4170, 1995.

Although the peptidyl cis/trans-isomerase activity of
immunophilins 1is not affected in every case, such



-A;cco‘rdi hg to the invention, conpounds of the formula I, i n which

Rlerr], Rerr], Rerr], Rerr], AL B, Db X and Y are as defined, are
prepared by reacting an indole derivative of the formula I'l, in which
Rerr], AA B Db Xand Y are as defined, with an al kanol 111 of
Clerr]-Cferr] chain length to give a8 indol e derivative alkyl ester |V,
in which R erdo}npoundsA ikhibht X18n¢d \ﬁﬁﬁ?&ré@fdrﬂeﬂroﬁume&iYsreaCt' ng
10 this ester 1V with a compound V, in which é$ are as
defined, to JAFFRPEGHSouRRVI AGH¥AHsh ﬁer‘??l }§h Surp’fﬂc'LSJBngD X

and Y are as speldirfed.itiynen snplael fqycmnaéﬂsrbzsln A q«sm@lﬂnﬁuﬁp tocghVe a
conpound VI | ich R err err] and Y are a

defi ned, andE} gﬁwﬁeacflng ?éﬁm§glﬁ <ﬁnﬁﬁﬁ%}*ﬁﬁst th§gecon%%W#$PQ§§r, in
whi ch R[ err] aavdricgr |to thearimwantdiain nednp the gusedt s t tmmenosappound | .
For prepar a:;ﬂr%sa(ﬂfts e v Dicnomald bl , 58! weq. the 262, 69qPOYEds of

the formul a are reacted in known manner’ th |norgan|c or  organic
acids, e.g. ruxfﬁ%rFEe treatment of aut01mmune diseases (R4B..

aci d, hydr obtwcimmera%ti aphosHup4 o RSy, 7 suliplzer i abst. agj d,1 At i, aci d,
tartaric aci gy Cithic ael dynl UM C 531240, 1992; G.J. Feutren, J.
10 Autoimmun. 5, 183—195, 1992; EP 610,743), allergic
inflammations (P. Zabel et al., Lancet 343, 1984),
Asthma (C. Bachert, Atemw.- Lungenkrkh. 20, 59, 1994),
insulin-dependent diabetes mellitus (C.R. Stiller,
Science, 223, 1362-1367, 1984) and sepsis, and also in
combination with known immunophilin ligands like CsA,
FK 506 or rapamycin (M.J. Wyvratt, N.H. Sigal,
Perspectives in Drug Discovery and Design, Immuno-
suppression, 2, 1, 1994; WO 92/21313; US 5 330 993).

20 The invention is illustrated in greater detail below by
means of Examples, in which the following abbreviations

are used:
AcCOEt ethyl acetate
Boc tert-butoxycarbonyl
(Boc) 20 tert-butoxycarbonyl anhydride
CN calcineurin
CsA cyclosporin A
Cyp cyclophilin
30 DMAP N,N-dimethylaminopyridine
EA elemental analysis
FKBP FK 506 binding protein
HPLC high pressure liquid chromatography
MeOH methanol
PPlase peptidyl-proline cis/trans-isomerase
RT room temperature
TFA trifluorocacetic acid

Z benzyloxycarbonyl



gcid, maleic acid, lactic acid or enbonic acid, or with i norgani c or

ar gani ¢ bases. Phar maceutical formulations contain at |east one
conmpound of the general fornmula | or their salts with bi oconpati bl e
i.norganic or organic acids or bases, and optionally pharmaceutically
accept abl e exci pients and 10 adjunct3.14 - The conpounds of the formula
| can be adm ni stered orally, pgksmpeeaity, intravenously,
transdernmal ly or by inhalation, in the free formor as salts with a

bi o- conpati ble acid or base. Exanpl es of fornms of adm nistration

are tabl ets 8ynthesdsabéd t Mbl[étBocepppelkdedylsdtubrbosydjindpbihes, sup-
positories, plasters or powder,f @fn i .ot userkn 20,4 | ers.

The dosage of these aboveng%t#Sﬁgznghg%%§§26%iégF§ L5 #grﬁd%ggfons depends
on the patient's condition aWdinRemethyloeatetr]anmatiai stration. The daily

dose of active sub- stance is between 0.01 and 100 ng per kg of body
wei ght . The conpounds of the formula (1) according tqQ the

i nvention ar 8t8Pstingui shed (ByShirABARY IR PRRaRBRKYELRs2S0d BREPYLnhi bit
their isonerase activity. esteFhksHcprolyl i sonerase activity is
assayed by an enzynme test conven- tionally wused throughout the
world: G  Fischer, H Bang, A. Schell enberger, Biochim Biophys.

Acta, 799, In §7-300 w984hmeetnalikdd eflask, 5.3MVal. (BReh n8e1l)4ls0-
4170, 1995 (g, s) -AhuBeudR-bIE.RERLL AL Gold ! AR%el SBISRRAChVITY Of
i mmunophilins_is not arfected In_evéry case, suc
ml of anhydrous methanol, and 4.25 g (35.75 mmol) of
thionyl chloride were added at room temperature. The
vellow reaction mixture was refluxed for 5 h and, after
cooling, the solvent was removed under wvacuum on a
rotary evaporator. After drying under an o0il pump
vacuum, the crude product was obtained in the form of a
crystalline solid, which was stirred with diethyl ether
and filtered off with suction.
20

Yield: 5.4 g (78%)

Step 2: Boc-piperidine-4-carboxylic acid

In a 250 ml one-necked flask, 7 g (54 mmol) of
piperidine-4-carboxylic acid were dissolved in 50 ml of
30 dioxane and 40.5 ml of 2 N NaOH and the solution was
cooled to 0°C. A solution of 12.99 g (59.4 mmol) of
(Boc),0 in 30 ml of dioxane was added dropwise over
30 min. The mixture was then stirred for 24 h at room
temperature. A white precipitate was formed. The
dioxane was removed under vacuum on a rotary evaporator
and the residue was taken up with saturated KHSO,
solution. The aqueous phase was extracted twice with
AcOEt. The organid phase was washed once with



= 13 - - conpounds inhibit IL-2 proliferation frommast cells,

nacr ophages and activated T cells with surprising specificity. Li ke
cyclosporin A (Sandi mmunf[err], GCsA), FK 506 or rapanycin
(-Tacrolimus), the conpounds according to the invention can be used
as i munosup- pressants (R Y. Calmelét —al., Br. Med. J. 282, 934-936,

1981), for thaturealdEniaol adeitTomeadisenses (Krék MgsoN enepfebral .,
Hepat ol ogy 7,_.1025,, Abs . 1987; L. Aut oi mmun, 31- 240,

, . ry, J. _ 5,
1992; G J. FEFIRL 3°%0 t STt é%ngﬁ%&‘i@%‘%umlg%; aEPreﬁé,rYM),
allergic svadomatmtn,ond 1(.R3 Zabel(9%)al of LancehiB43, pd@84)y, wereAst hma
(C. Bachert, MiefWeaeg Lungenkrkh. 20, 59, 1994), I nsul i n- dependent
di abetes nellitus (CR _ Stiller, Sci ence, 223, 1362-1367, 1984) and
sepsis, and aHsHMRp (DMSOcdnhi 240 i Mz t h- Kholwnd i Munbbhi Bea, | 2gaiBs/ | i ke

CsA, FK 308 @R, rapapici n2. 4( Nt)ng C1Wvrakd) ; oNeH (5 g8l g-c3,
Perspectlvesé%%¥gnu%8%%scovery and Sk%%“ |_mmuno- s%ﬁfre55|on, 2, 1
1994; WO 92/ ¢ (§30 2093)7C2/ HrCoe Lamfentfison Lirs G0Hst rated in
great er det aiHA:beadwdipted forans,MENEanRkes1)i:ncwsizcl2thag Bobbew ng

abbrevi ati ons N Y ]ysed: Ac CEt et hyl acetate Boc
t ert-but oxycar bonyl™~ (Boc)[err]O tert-butoxycarbonyl anhydride CN
cal ci nedid n doand: C &cl8Fspdt i8n3&; N SOBF cyclophilin 30 DWVAP
N, N- di et hyl am nopyri di ne EA el emental anal ysis FKBP FK
506 bi ndi ng protein HPLC hi gh pressure |iquid chromatography

Step 3: N-[1-Boc-piperidyl-4-carbonyl]indoline-

2—(R,S)-carboxylic acid methyl ester

4.6 g (22 mmol) of (R,S)-indoline-2-carboxylic acid
methyl ester x HCl and 7.4 g (32 mmol) of Boc-
piperidine~4-carboxylic acid were dissolved in 50 ml of
CH.Cl, and the solution was added dropwise over 30 min
at room temperature to a suspension of 9.27 g (36 mmol)
20 of 2-chloro-l-methylpyridinium iodide and 8.06 ml
(58 mmol) of triethylamine in 40 ml of CH,Cl,. The
mixture was then refluxed for 8 h. The solvent was
removed under vacuum on a rotary evaporator, the
residue was taken up with 200 ml of AcOEt and the
organic phase was washed once with water, twice with
semisaturated aqueous KHSO; solution, twice with 2 N
aqueous NaOH solution and once with saturated aqueous
NaCl solution. The solvent was removed under vacuum on
a rotary evaporator and the residue was purified by
30 chromatography on 400 g of silica gel with CH,Cl,/MeOCH
95:5. After removal of the solvent under vacuum on a
rotary evaporator and drying under an oil pump wvacuum,
4.61 g (54%) of a light brown powder were obtained.
M.p.: 54-5¢°
TLC: CH;Cl,/MeOH 95:5; Re = 0.61
'H NMR (DMSO-d®, 270 MHz): 1.35-1.85 (m, 15, Boc,
6-pip); 2.7-2.8 (m, 2, H-C3, H-C5); 3.25 (m, 1,
H-C3-ind); 3.65 (m, 1, H-C3'-ind); 3.8 (s, 3, COOCHs);



NeOH met hanol PPl ase pepti dyl -proline cis/trans-isonerase RT

r.oom t enper at ur e TFA trifluoroacetic acid Z
benzyl oxycar bonyl - 14 -
Exanpl e 1: Synthesis of: NJ[1- Boc6p|per|dyl 4- car bonyl ] i ndol i ne-

2-(R S)-carboxylic acid [S-(N-[err]- Boc | ysi ne net hyl

est er] am (élje 3.95 Qhep2l: H- cs php(R SHEnngf: me,[(ZHoca@bm%/H C7ao'5d|(§m;t Pyl

ester x H 1 n t hree-n g (32.5 mmo 0]

(R S)-indoli né %radr 6’2>3y| ¢ afd WelE dl ;083(}1 @E |]11 ’/ptf) m of anhydrous
met hanol , and®®¢. 2R IFyI3B.erb fomwlCq8kN.05 (388i.dAYl: €hlédr.i9@e Werle 28dded at

roonltenperaturelq-7fhp yel l ow reaction m xture was refluxed for 5 h
and, after cool’ing, the solvent was renoved under vacuum on a
rotary evapor at ortounds 1Ger65 -&Qji Ay Turfer N an 3§ | punp vacuum the
crude productMsvas(EHa+ai NeshlidultdRed:0r3v0f3;a found:Cr3t.al | i ne solid, which
was stirred with diethyl ether and filtered off with suction. 20
Yield: 5.4 g (78% N

Step 4: N-[1-Boc—-piperidyl-4-carbonyl]indoline-

-(R,S)—-carboxylic acid
10
In a 50 ml one-necked flask, 3.3 g (8.51 mmol) of N-[1-
Boc-piperidyl-4-carbonyl]indoline-2- (R, S)-carboxylic
acid methyl ester were dissolved in 25 ml of MeOH, 2.14
g (51 mmol) of LiOH x H,O were added and the mixture was
stirred for 2.5 h at room temperature. The solution
was acidified to pH 5 with semisaturated aqueous KHSO,
solution and extracted twice with AcOEt. The organic
phase was washed once with saturated NaCl solution and
dried over MgSO, and the solvent was removed under
20 vacuum on a rotary evaporator. After drying under an
oil pump vacuum, 3.09 g (97%) of a light brown powder
were obtained.
M.p.: 118-119°
TLC: CH,Cl,/MeQH 95:5; R¢f = 0.14
'H NMR (DMSO-d°, 270 MHz): 1.35-1.85 (m, 15, Boc,
6-pip); 2.7-2.85 (m, 2, H-C3, H-C5); 3.2 (m, 1,
H-C3-ind) ; 3.65 (m, 1, H~C3'-ind) ; 3.95 {m, 2,
H-C6-pip); 5.45 (4, 1, H-C2-ind); 7.05 (m, 1, Ar);
7.1-7.3 (m, 2, Ar); 8.1 (d, 1, Ar); 13.0-13.3 (s, 1,
30 COCH) . |
MS: (ESI+): calculated: 374.3; found: 375.1

Step 5: N-[1-Boc-piperidyl-4-carbonyl]indoline-
-(R,S)~carboxylic acid [S-(N-g- Boc) lysine
methyl ester]amide

2 g (5.35 mmol) of N-[1-Boc-piperidyl-4-carbonyl]-
indoline-2-(R,S)-carboxylic acid and 1.59 g (5.35 mmol)



Step 2: : Boc- pi peri di ne-4-carboxylic acid In a 250 mM one-necked
fdask, 7 g (54 mmol) of pi peri di ne-4-carboxylic acid were dissolved in
50 mM of 30 dioxane and 40.5 m of 2 N NaCH and the sol ution was

cooled to O[err]C. A solution of 12.99 g (59.4 mol) of (Boc)[err]Oin
30 mM of dioxane was added dropw se ovet’ = 30 nin. The mixture was then
stirred for fN—&I—Bl’dNIIlysdinet ergandl WEeter Ax\AHCtLeWx%Cidliistsﬁ]ﬁrewSinfO(rerEﬂ.
The di ox ' er, vacuum on a rotar vapor at or and the
resi due was ?@Eé“\r’%"aﬁ"pﬂ méféa%g(?a?}é% W—éﬁfje?r?]was a%%?%t&’gqpmsﬁemé%eous
phase was exti¥lactinl @i cwon themperad@E . to aThsuspemymivr ofhdsél vas
washed once | - -1 s 9a s A4

sat ur at ed Naélwsté@l&li'onzgn% grioe% %vcérrll r%d, err I}yl.%ﬁle?lnl&? lr%%c\j/%ll of
the solvent @Rderiv8éulin di6a 8Pty of trigipydamdpe in &9 @l (96% of
a white powHBCl,Ver @he mi@bisénNGds then [LEF]EkAWRIOPVERO H[ er rine 270

MHz): 1.25-1.5 11, Boc, 2-piDp): 1.8 5. 2.4 1,
H-C)4); 2.8 (St°,l("?,nt|+d'§?gc re‘&l‘@ﬁ; ynglegy ‘é{gg]ﬁl}-l%zfn o7 ﬁé.%r}(s, 1,

COOH) . EArapoaladwlrat ethé oreSieue] Hyas r thkenr |} ewilth( 2200 1l & 5H7.62; H
8: 29; t6'a:1'ﬂ'i ]t(i’le rg rfiqy la % Wadsg%&aﬂeBd 30@1&4\' »?11%5 water, Step
3. N- Ff OoC- pI peri dﬁ IR onyﬁ I ndol 1 ne-

2- (R, S) 1far bdiiiicec vkl remhgptusased aqueous 6KESQ2Babwdlipnef twice
(R S)-indoli Rat2r canpOxyhdSudCdon so1lBEBY! 488 ¥Ince HHE tNgh thafaed 32
ol ) of Bots, queous” st U508 iSE! PO e CslfventChes” ronoved: unaer M O
vacuum on a rotary evaporator and the residue was
purified by chromatography on 400 g of silica gel with
CH,C1l,/MeOH 95:5. After removal of the solvent again
under vacuum on a rotary evaporator and drying under an
0il pump vacuum, 2.61 g (79%) of a light brown powder
were obtained.
M.p.: 83-84°
20 TLC: CH,Cl,/MeOH 95:5; R¢ = 0.48
FT-IR (KBr): 3365w (N-H); 2976w (C-H); 1744m (C=0);
1684s (CONH); 1540w (C-0); 1407m (C-H); 1170s (C-0);
755m (C=C).
'H NMR (DMSO-d°, 270 MHz): 1.25-1.9 (m, 28, 18 Boc +
3 CH-1lys + 4-pip); 2.7-3.05 (m, 5, &-CH,-lys + H-C3-ind
+ 2-pip); 3.55-3.7 (m, 3, COOMe); 3.9-4.1 (m, 2, pip):
4.15-4.3 (m, 1, H-C3-ind); 5.15 (m, 1, H-C2-ind); 6.8
(m, 1, Ar-ind); 7.0 (m, 1, Ar-ind); 7.1-7.3 (m, 2, Ar-
ind + «o-NHCO); 8.1 (d, 1, Ar-ind); 8.7-8.9 (dd, 1,
30 NHCO-Boc).
MS: (ESI+): calculated: 616.4; found: 617.5
HPLC: 2 peaks at 24.25 and 24.63 min
EA: calculated for C3;H;sNsOg (616.4): C 62.34; H 7.47;
N 9.09
found: C 62.08; H 7.67; N 8.86



CH[err]CI[err] and the solution was added dropw se ov
t.enperature to a suspension of 9.27 g (36 mmol) 20
2-chloro-1-nethyl pyridinium iodide and 8.06

triethylanine in 40 m of CH[err]CI[err% The
refluxed for 8 h. The sol vent was rénoved und
rotary evaporator, the resi dggampase paken up
and the organi ¢ phase was washed once with water,

sem saturated aqueous KHSO err] solution, twice with
sol ution andS@mmaeaﬂs1o§atumhﬂadpd@@eddyl 4-ca®oinydqd
was renoved under vacuum on,

er 30 mn at

of

room

(58 mmol ) of
m xture was then
er vacuum on a
with 200 nml of AcCEt
twice with
2 N aqueous NaOH
indodinethe sol vent

purified by 30

chronatograph

R, s fgxg%ro\ﬁc SAkicy %c"itdor

sillca

P B N

95:5. After renoval of theDhsd

énﬁsﬁﬁé emigeuum on a

evaporator and drying under an oil

punp vacuum 4.6

rotary

1 g (54% of a

| i ght brown powder obt ai ned. .. 54-56
CH?err]G [er& éﬂ?gngOH?{%??¥e@ 6}6§¥1p500[

270 MHz):
H C5 3.25
COOCL[err ); adfa
H- C6- pi @0

[S (N—s—%’o%% l'y%q.)ne 3. ?neth
5 d¢§sq1dred1 ipt Q-8 nal; 9f OXH Chp.

TLC

20 149 - SR MY BB BF r ]
]{BﬂBob-@ﬁpe(Ifﬂdyl}@ caB(b@nyl]lndGrlﬁlnlé)'Z (R, E—)Z-c&rbbmylla

esl_lt_e%él

151 equr )(0.P1227. mo;m 2,

H—C3,

3. , 3,
3W§%e§ﬁ1 2,

-|n
aml

Ar); 8.1 (d, gl, f
(5,238.47):(0 64. 99391% %57, ‘“Eﬁfﬁ%%g@é@pc % i eEe] %&ddéﬁ ergég ‘gﬁéH 7. 49;
N 7.38 N@thﬂ_ﬂsﬂe«r)wa%ﬁwré&%dfoesswe hPéHﬁd atsslgoozn tempexpEpra.

N-[ 1- Boc- pi parg dyi dfcaibenyll it Meere added to the solutlon and

one- ne

2-(R 'S b d 1 O
(R S) - car boxyl '%h%%lec BFﬁg;%w’E‘fCﬁq%% "3 ddl

mmol ) of N [1

1??5 % ﬁf%s)wgtl(x& 1

-carboxylic suction and washed 6 times with diethyl ether. After
drying under an oil pump vacuum, ‘513 mg (98%) of a
white powder were obtained.

M.p.: 164-165°
TILC (RP): CH3CN/HO 1:1, 1% TFA; Rf = 0.61

20 FT-IR (KBr): 3435w (N-H); 3049w (C-H); 1740w (C=0);
1676s (CONH); 1420m (C-H); 1205m, 1135s (C-0).
'H NMR (DMSO-d®, 270 MHz): 1.2-2.05 (m, 10, 3 CHy-lys +
4-pip); 2.7-3.15 (m, 5, &-CHy-lys + H-C3-ind + 2-pip):
3.55-3.7 (m, 3, COOMe); 4.1-4.25 (m, 1, C3-ind); 5.15
(d, 1, H-C2-ind); 6.95 (m, 1, Ar-ind); 7.1-7.3 (m, 2,
Ar-ind); 7.7-7.85 (s, 3, NH:'); 8.1 (d, 1, Ar-ind); 8.7-
8.9 (m, 2, NH,").
MS: (ESI+): calculated: 418.2; found: 417.3 and 209.1
for m/2

30 HPLC: 2 peaks at 11.54 at 12.65 min

Example 3:

Synthesis of:

N-[1-Boc-indoline-2-(R, S)-carbonyl]-

indoline-2-(R,S)-carboxylic acid [S-(N-
g-Boc) lysine methyl ester]amide

Step 1: Boc-(R,S)-indoline-2-carboxylic acid



dcid nethyl ester were dissolved in 25 m of MOH 2.14 g (51 mmol) of
LiOH x Herr]O were added and the m xture was stirred for 2.5 h at
room tenperature. The sol ution was acidified to pH5 with

sem saturated aqueous KHS( err] solution and extracted twice with
AcCEt. The organic phase was washdéd Gnce with saturated Nad sol ution
and dri g m/asdvma%mdldmecsmm VWSgrewy@dmh@ﬂproﬁo(R,s;acuum on

t 590 e ALLEE d d
(o7o "ot a1 Aol s 2 cathgrt 10, g0 ke, aiSo1Rgf Pt iRy 87§
TLC. CH[ er r ] Aifogeiie/ mmm 23: 5pl Rof= ». M NaOH[ellnld] I-théxll\/l%ol(lﬂ‘sﬂé@ dyasr], 270

M*éé); 1,35 %o%aemo 86, Bog. 35)111@ g' ' 723§ CRAEXIES ngful) e (m

m
2, H C6- di 8 4m ?—9 H!Ll chzdmma)ne wa@5 agegd 1 drapise ovex- 7. 3

(m 2, Ar); 801m1(nd add Ank; Iﬂ-ﬁitﬁxﬁ@ aas( Sstljrre%p folO3D) . h at MBokESI +):
cal cuI ated: 374.3: found: 37

N- [ 1- Boc- pi perriyi-2AYE & bon ]|W|1Pd-5|% nBreCEpltate was formeds) _ cafB®xylic
acid [S—(N—sdloxB@e)MwB|nemoved under vacumt hon ®stetdeyi €eaporator?2 ¢

(5.35 nmmol) [1: peri dy! yl
i ndol | ne- 2- (Sn% tN‘eboﬁ?ﬁ?gﬂgc %ndt%k%g l{ﬁ&(" 'Jjgih ﬁ turated KHSO,
- 17 - 10 gp N—tPé’Flr]arB'bcexygﬁﬂ‘éedettWICeeSﬂe&h xAGQEtweré['lm sepyamiici n

20 nl of CHZ@h%é@“%éé“hé%ﬂéﬁ'6Eb&ﬁﬁlﬁﬂd%QtQEQE S%d@ﬁ”solu%}éﬁ)éﬁg at

roomtenperature to a SUS&EI’]SI on_of

2-chl or o- 1- mEEHPEyRYRE MIHP1 odi 6§ter re&‘%ﬂi’all 62f gthee sfﬁ%z[qntofunder
triethyl am nwaicuud0 o &f rotaryCHveigdr@dcer rdnd dﬂ)@n@ﬂ xhdiee V¥s &DEN

refluxed forp%mg' vaZHSm, 7.76 g (96%) of a Dbrown powder were
obtained. -
TLC: CH,Cl,/MeOH 95:5 + 1% NEts; R = 0.91
'H NMR (DMsO-d®, 270 MHz): 1.4-1.7 (s, 9, Boc); 3.1 (m,
1, H~-C3); 3.5 (m, 1, H-C3'); 4.9 ‘(m, 1, H-C2); 7.0 (m,
l, Ar); 7.1-7.3 (m, 2, Ar); 7.5-7.9 (m, 1, Ar); 11.5
20 (m, 1, COCH).

EA: calculated for C;,H;7N.05 (263.2): C 63.88; H 6.46;

N 5.32

found: C 64.05; H 6.53; N 5.41

Step 2: N-[1-Boc-indoline-2- (R, S) ~carbonyl]-
indoline-2-(R,S)~carboxylic acid methyl
ester

5 g (0.023 mol) of (R,S)-indoline-2-carboxylic acid
30 methyl ester x HC1l and 12.11 g (46 mmol) of Boc-
indoline-2-(R,S)-carboxylic acid were dissolved in
40 ml of CH,Cl, and the solution was added dropwise over
30 min at room temperature to a suspension of 12.92 g
(51 mmol) of 2-chloro-l-methylpyridinium iodide and
10.23 ml (74 mmol) of triethylamine in 40 ml of CH,Cl,.
The mixture was then refluxed for 8 h. The solvent was
removed under vacuum on a rotary evaporator, the
residue was taken up with 200 ml of AcOEt and the



sol vent was renoved under vacuum on a rotary evaporator, the

resi due was taken up with 200 m of AcCOEt and the organi ¢ phase was
washed once with water, 10 twice with sem saturated aqueous KHSJ err]
solution, twce with 2 N agueous NgOH sol ution and once with
sat ur at ed aqueous NaC sol ution. e solvent was renoved under

vacuum on a retgayievphesat ovasandashedr esicetuewivals waterpurtvﬁiced by th

chromtograp@eﬁgéﬂ&&ﬁ at;hbsasge;g{g& solutls?#wt%! MROH, 9r, 5.0 Afit er

renoval of the sol vent ag vacuumon a rot ar%/ evaporat or and
dryi ng under afteous NppHpgedukdeonumne. encg Widd saturateft asneabspowder

were obtai nedNaCl soMi®ion 83-Pé es61veft wdbCrefhbl 8T LhEer ¢hEYRRHLY5: 5 RS
= 0.48 FT- 1R, (KBr 3365w

5976w (G- H): 1744m (C=
1684s ( CONH) ;2 1586 é’c-%‘}apci%%?ﬁ(%nﬂ) tfﬁ?d%eseéug?) was Puf«s?a‘?fq?q(c_ y)
[cﬁ{” H] NVR (Eﬂblﬁ@mﬂt)mgﬂapWOOM-lADD Gl G5 3391 cEMgE28 wilh BOR,CH,/MeOH3
erri- S + | e S + In
2-pip); 3 55, 9351 p %%eéogﬁgﬁ%"(a? £4. ﬁﬁ L‘°§H[ent ]”n det “vagu 00 3m 1,

H C3-ind); 5. llcstar(yn eYaper IO napg d@yan uno(em a]n ‘oilipup vaoupm, 1,

Ar-ind) 71§ ( I : 1 Ar-|nd);
8. 7-8. a %]o(gl%)AOf a)daf]pqaro"hp(‘MW&[%ﬂ dere Sokaitfea, o 4; found:

617.5 °1 HPL 92- pi&iEs at 24.25 and 24.63 nin EA: cal cul ated for
Clerr]Herr] NECY |CHLLLIMEOR69%)5; K 62.0347 Hnd 477 N 9. 09

];Eggggl eC262 - ﬁYJ%MSl 53%&"" NN péPi’ 8V - ﬁcc%}boﬂﬂf]]1sr1doil7ﬂgs
2- (R, S) - car boéGAQP)c; adie80FS- (GaNH)] - NHE8bs] ) (GH)ne 1168m (C-0); 1020m
(C-0); 752s (C=C).
MS: (ESI+): calculated: 422.4; found: 423.3
EA: calculated for Cy4HseN,0s (422.4): C 68.25; H 6.16;
N 6.64
found: C 67.96; H 6.17; N 6.4

18 -

20 Step 3: N-[1-Boc-indoline-2- (R, S)-carbonyl]-
indoline-2- (R, S) -carboxylic acid

In a 50 ml one-necked flask, 2.84 g (6.77 mmol) of N-
[1—Boc—indoline—2—(R,S)-carbonyl]indoline—Z—(R,S)—
carboxylic acid methyl ester were dissolved in 20 ml of
MeOH. 1.71 g (41 mmol) of LiOH x H,0 were added and the
mixture was stirred for 2.5 h at room temperature. The
solution was then acidified to pH 5 with semisaturated
KHSO4 solution and extracted twice with AcOEt. The
30 organic phase was washed once with saturated NaCl solu-
tion and dried over MgSO, and the solvent was removed
under vacuum on a rotary evaporator. After drying
under an oil pump vacuum, 2.71 g (98%) of a dark brown
powder were obtained. |
M.p.: 118-119°
TLC: CH,Cl,/MeOH 95:5; R = 0.14
MS: (ESI+): calculated: 408.2; found: 409.3



et hyl ester]am de In a 25 mM one-necked flask, 500 ng (0.812 nmol)
of N [ 1- Boc- pi peri dyl - 4-car bonyl ]i ndol i ne-2-(R, S)-carboxylic

acid [S-(N-[err]-Boc)lysine met hyl ester]am de were 10 di ssol ved
in 2.8 M of CHerr]dJ[err]. 15 eq (Q.0122 nol, 0.93 m) of
trifluoroacetic acid were added and tRe“l = mixture was stirred for two
hours at roomttegn@er at ure. N-[1-BdaHinafoldinei-2H (Rgiheicardiomyddded to t he

sol ution and the white .pregi.pitatefqnm i.l ter f wth
suction and washed 6 tines Wi Cl&lﬁl‘eet%l Rég%g‘r%%r\g%%lérc %CG'}L% 8frsyi(\r¥g under an
oi | punp vacuum 513 ng (98%rBof)aysine mhthylpewtier]amideobt ai ned.

Mp.: 164-165[err] TLC (RP): CH3CN/H20 1:1, 1% TFA: Rlerr] = 0.61 20
FT-IR (KBr) : 3435w (N-H): 3049w (GC-H): 1740w (C=0): 1676s
(CONH) : 1420 (C-H): 1308m meedd (c@§. N-[irBeeTipdpRipendoORielT], 270

[NHZ)i 54[2-2-?ﬁlr(hﬁny]lq,igo_@l:ﬂ[n%r—Q]deyS))*‘-carboxé}rl}lidD) 'a%ﬁd7- 3n§5 fousS, g
err]-CH err], + -tnd. + 2-pip): . m 3, '
4.1-4.25 (m (41-?@&119'1{)(1)?%5131%-1309—? (hysipe kﬂ%ggk’ﬁdf,stérg%‘ (Wﬁ’/‘g%- i nd)
7.1-7.3 (m dssolvedArin i) ;ml JE7CBE ;s anmd e esolu)ior8. Wag dadded
Ar-ind); 8.7, . 8. 9 2, -NH[ ersc] +) ; L +). . cal at ed:
418.2; foun :rOPXf#3 a(%‘gngOQ?ql ﬁlrllh]foartmﬁog%{s tﬁ&‘llé :r%upl;%akgégat 1.54 at
12. 65 mil? suspension of 2.51 g (9.8 mugdp| ©B: 2-chloroS)mmebbys-of :
N-[ 1- Boc- i nd@lyirietiZrilit YoBdPUWd] 2,04 ml (14.7 mmol) of triethyl-

o) -2 (R OCIORLE SLLES Vi igruge ves then reriused
Boc- (R S) - i ndimln n@- B~.car Phaylscd vaeitd was removed under vacuum on a
rotary evaporator, the residue was taken up with 200 ml
of AcOEt and the organic phase was washed once with
water, twice with semisaturated aqueous KHSO, solution,
twice with 2 N aqueous NaOH solution and once with
saturated aqueous NaCl solution. The solvent was
removed under vacuum on a rotary evaporator and the
20 residue was purified by chromatography on 400 g of
silica gel with CH,Cl,/MeOH 95:5. After removal of the
solvent under vacuum on a rotary evaporator and drying
under an o0il pump vacuum, 2.21 g (69%) of a brown
powder were obtained.
M.p.: 78-80°
TLC: CH,Cl,/MeOH 95:5; Rf = 0.51
FT-IR (KBr): 3504w (N-H); 2975w (C-H); 1749s, 1690s
(CONH, C=0); 1490s (C-H); 1407m (C-H); 1170s (C-0);
75Tm (C=C).
30 'H NMR (DMSO-d®, 270 MHz): 1.2-1.8 (m, 24, 18 Boc,
3 CHy-lys); 2.8-3.0 (m, 3, &-CH,-lys, H-C3-ind); 3.0-3.2
(m, 1, H-C3-ind); 3.4-3.5 (m, 1, H-C3-ind); 3.5-3.7 (m,
3, COOMe); 4.2-4.3 (m, 1, H-C3-ind); 4.7-4.9 (m, 1,
H-C2-ind); 5.0-5.5 (m, 1, H-C2-ind); 6.7-6.8 (m, 1,
Ar-ind); 6.85-7.3 (m, 6, Ar-ind); 7.7-8.9 (m, 3, NHCO,
Ar-ind, o-NHCO).
MS: (ESI+): calculated: 650.2; found: 651.4



<19 - In a 250 mM one-necked flask, 5 g (30.8 mvol) of (R S)-

i.ndol i ne-2-carboxylic acid were dissolved in 30 m of di oxane and 23
m of 2 N NaOH and the sol ution was cooled to Of[err]C A sol ution of
7.39 g (33.9 mol) of (Boc)[err]O_n 20 m of dioxane was added

dr opwi se over 30 min and the m xtulé Was stirred for 24 h at room

t enper at ur e. HPIE whidt epquleci pitt a2£. 8vaminf,or 22d9 minlhe30.3 mdiroxane was
removed undergqVv on a rotary evaporator and the residue was taken
up with saturated Jerr] 10 solution and extracted twice with AcOEt.
The organic phase was washed once wth saturated NaCl sol ution and
dried over MgS err]. After renoval.gf,ithe.sol vent under vacuum on a
rotary evaporator and drying under an ofl punp vacuum 7.76 g (96% of
a brown powder were obt ai ned. TLC. CHerr]C[err]/MeOH 95:5 + 1%

glEt [Ber ;] ; 3R[les'?m]'ch—eﬁfa?JofF:L bi—qrigﬂdlem-(lzD'\(@?gl[-Qﬁﬂfogr&ﬁq iMd?riﬁJa-—‘l' 1. ; (() s,
, Boc); 3.1 (m , . 3.5 (m 1, HC3): 4 L HC); T
(m 1, Ar); 7.1-7.3 (rcr:?‘z‘,R'ES)';ﬂcafb@-xﬂ%c (ﬁ)ﬁldl,[sﬁr(%?}“h’.%ﬁfsz@g (m 1,

COOH) . EA: cal cul ated f aret@yar rdstffearirdNjder r] Jerr] (263.2): C 63.88; H
6. 46; N 5. 32 found: C 64.05; H 6.53; N 5.41 Step 2:
N-[ 1- Boc-i ndol i ne-2- (R, S)-carbonyl ] -

i ndol i né-%2- ( Ams)a c2? ok yPne-neckedefhpsk, 500 mg (0.812 mmokkstef N- 5

g (0.023 nol )[10fBo(d?»i%)d61r1(ilféizﬂe(R2,sqafd&%ﬂﬁ]aﬁd%l%%es—@el(w's)—eStef x HC

G ORI PR S A GO T
dropwi se ovewere di¥koliveditin @8 tRDPEFACHLELL.0 A BUs@ENS| oM md2, 92 ¢
o 111 othyl el ne 1A S SFLELbRFPRERLRr aotS BBEe. a0dfd asthRen
refl uxed for M8-REUrthevad| seitre@sfor twpemmuew widerosmctempenaturet ary
evaporator, tifte m1 of diethyl ether were added to the solution and

the white precipitate formed was filtered off with

suction and washed 6 times with diethyl ether. After

drying under an o0il pump vacuum, 513 mg (98%) of a

20 white powder were obtained.

M.p.: 164-165°

TLC (RP): CH3CN/H,O 1:1, 1% TFA; R = 0.61

FT-IR (KBr): 3435w (N-H); 3049w (C-H); 1740w (C=0);

1676s (CONH); 1420m (C-H); 1205m, 1135s (C-0).

'H NMR (DMSO-d®, 270 MHz): 1.2-2.05 (m, 10, 3 CHp-lys +

4-pip); 2.7-3.15 (m, 5, &-CHpy-lys + H-C3-ind + 2-pip);

3.55-3.7 (m, 3, COOMe); 4.1-4.25 (m, 1, C3-ind); 5.15

(d, 1, H-C2-ind); 6.95 (m, 1, Ar-ind); 7.1-7.3 (m, 2,

Ar-ind); 7.7-7.85 (s, 3, NH:"); 8.1 (d, 1, Ar-ind); 8.7-

30 8.9 (m, 2, NH,").

MS: (ESI+): calculated: 418.2; found 417.3 and 209.1

for m/2

HPLC: 2 peaks at 11.54 and 12.65 min



resi due was taken up with 200 ml of AcCEt and the

-. 20 - organi ¢ phase was washed once with water, twice with

sem sat urated aqueous KHSO err] solution, twice with 2 N aqueous NaCH
solution and once with saturated aqueou NaCl sol ution. The sol vent
was renoved under vacuum on a rot‘aif évaporator and the residue was
purified by chr omat ogr aphy on #8@mglef 53ilica gel with

CHerr]C[err]/ MeCH 95:5. After renoval of the solvent under vacuum on
a rotary evaporator and drying under an oil punp vacuum 5.01 g
(51% of a dayaidresds poivde N-Wdrdashtizideddnetr@- (R,$):-@ahemyjld - TLC:

CHerr]d[err]/MeOH 955, Rigidd1 indl B7(rRg RLalboxyl il ddRq (§3): 3448w
(NNH); 2976w (CH); 1751s, 1707s . c=0; 16y803 (CONH); 1485s (G- H);
1168m (C-0); 1020m (C- ON-e75)d yeine) methyl ggtergamiyie cal cul at ed:
422. 4; found: 423.3 EA: calculated for err]l]Herr]Nerr]Jerr]
(422.4): C6 ; H6.16; .. N 6.64 found. C §7.96; H 6.17;
N6.4 20 %Stzéep g 1813 N’T"iq]éoc-i°rfgo| P‘ﬁé-lzB(’ﬁ,’é?aegFBSng](g's)‘

i ndol i ne- 2- ( R&BbawrlddnddldmeciZt (R, S) —canboxy3G ol aarie- naekled2f Daskg 2. 84 ¢
(6.77 nmmol ) o 1- Bocwipdol i hes 2= ( - gar lipdejine-2-(R,S) -
carboxylic ac{%'l\trget mfl_gest(gfr) \I/}]Ie?egd?ggcl)ﬁ\e/eglel%nh@o %19'@(%:_ o %q&ediér;% 71 g
(41 molY0 of dis3Plveq ekt |29 viel e0hdBBeC bnchiichebthe sohutier ewamsaddedr ed for

2.5 h at roomgdcypidAteNEr Ibemin atSOLYbhORMBerbiRaReadififi gdspanpH 5
w th sem satur.ated err], sqlution and extracted twice wth AcCEt.

KEHSA
The 30 or gami® pHake g\ag@waghedgoﬁce e satir ateghAaEP-doREthYLl- tjon
and dried overyhNyE®iwmnd tikelisied veahdwas 2r.agoveal (15 mmol) of

triethylamine in 30 ml of CH,Cl,. The mixture was then

refluxed for 8 h. The solvent was removed under vacuum

on a rotary evaporator, the residue was taken up with

200 ml of AcOEt and the organic phase was washed once

with water, twice with semisaturated KHSO, solution,

twice with 2 N NaOH solution and once with saturated
20 NaCl solution. The solvent was removed under vacuum on

a rotary evaporator and the residue was purified by

chromatography on 400 g of silica gel with CH,Cl,/MeOH

95:5. After removal of the solvent under vacuum on a

rotary evaporator and drying under an oil pump vacuum,

2.57 g (61%) of a brown powder were obtained.

M.p.: 68°

TLC: CH,Cl,/MeOH 95:5; R = 0.48

FT-IR (KBr): 3329w (N-H); 2935w (C-H); 1701s (C=0);

1485s (C-H); 1260m (C-0); 1149m, 1020m (C-0); 753m
30 (C=C).

MS: (ESI+): calculated: 684.5; found: 685.4

EA: calculated for Ci3gHyN,Os (684.5): C 66.67; H 6.43;

N 8.19 |
found: C 64.15; H 6.5; N 7.88



tlnde"r vacuum on a rotary evaporator. After drying under an oil punp

vacuum 2.71 g (98% of a dark brown powder were obtai ned. M p. :

118-119[ err] TLC. CHerr]C[err]/MeOH 95:5; Rf = 0.14 V5. (ESI+):
cal cul ated: 408.2; found: 409.3 - 21
- Step 4: N-[ 1- Boc- |ndoI|ne2f(R S) - car bonyl ] -

i ndol i ne-2-(R, S)-carboxylic acid [ SEfdmple 6:

[err]-Boc)lysine nmethyl ester]anide 2 g (4.9 nmol ) of

N-[ 1- Boc-indoline-2-(R S)- car bonyl ]indol i ne-2-(R, S)-carboxylic acid

and 1.45 g Ynl'(kaesalﬁrﬁag) d-Beqemdalggie21 (Rifle rzippylds @échd HO  were

dissolved in 20 M of CH errjgd {I\ﬁ.rgr_]z)q%ltnléen@ctlh@tll @@t\é@qaﬁqggd
dropwi se over 30 mn at roomtenperature to a 10 suspension of 2.51 g

(9.8 mml) of 2-chloro-1-nethyl- pyridiniumiodide and 2.04 m (14.7
mol) of triedd34- g aAlfi.0242n 3doi) of oEH edrBOcFentdpblifke2ri(Rf Bje was

t hen refl uxe | yent d vac

rotary evapo?%at%]?ogﬁhe@rggll -egg%azé)’tde/lkg (\L;%aqsiﬁﬁg%)d ﬁ? et % H&%g and
the organi c P s gt e dHGhoteng tdhlSSOlelexn TQik Q\ft@ﬁzﬁé-m sadur at ed

aqueous KHSO+id | se@LidibANwas ali¥kb@e d’}fdﬁklzsé\' éqléﬁouﬁo Nfi\gi' % ut-hbgp and
once Wi t{h]d sat ur at ed aqueous NaCl~ sSolution, solvent was
ert

r enoved SFRIHATHF a ?o@ar%ﬂl%l?/%{‘b%%%‘fopfan%-%%eQZd% PediRE was
purified by Z:-Ftrmlrmicﬁglr-ar[&uhyllpyﬂ(lﬁmgmof iodigklicangel v8i4n  ml

CHerr]dJ[err enoval of. th unde vacuum
on a rotary eeléapora oorsl)an%fdltg 551 rIDmlﬁ‘ﬁde]rn aﬁoofmll ?J’frpggg(tc]tmm %h
(699 of a brwigture wpewddrenwerefbbxedneibr 8 h.M pThe78d@vent wIEC

C'g[ erf]?Ygggrﬂé]%éaﬂ NBimieHN vadudd on ET'LBtSJ.‘?r)évéEQé%&NH)thé975W
(GH: 'residue was taken up with 200 ml of AcOEt and the

organic phase was washed once with water, twice with
semisaturated KHSO, solution, twice with 2 N NaOH
solution and once with saturated NaCl solution. The
solvent was removed under vacuum on a rotary evaporator

20 and the residue was purified by chromatography on 400 g
of silica gel with CH,Cl,/MeOH 95:5. After removal of
the solvent under vacuum on a rotary evaporator and
drying under an oil pump vacuum, 10.91 g (84%) of a
light brown powder were obtained.
TLC: CHCl,/MeOH 95:5; Rf = 0.74
'H NMR (DMSO-d®, 270 MHz): 1.3-1.75 (m, 15, 9 Boc +
6 CH,-lys); 2.8-3.0 (m, 3, CHy-lys + H-C3-ind); 3.4-3.55
(m, 1, H-C3'-ind); 3.65 (s, 3, COOCHs); 4.2 (m, 1,
Ha-C-lys); 4.8 (m, 1, H-C2-ind); 5.0 (s, 2, CH,~Z); 6.85

30 (m, 1, Ar-ind); 7.15 (t, 2, Ar-ind); 7.2-7.4 (m, 5, Ph-
Z); 7.7 (m, 1, NHCO); 8.4 (m, 1, Ar-ind).
EA: calculated for CyoH3/N:O; (539.4): C 64.56; H 6.86;

N 7.79

found: C 64.61; H 7.06; N 7.67

(ESI+): calculated: 539.4; found: 540.3

&



¢CONH, C=O); 1490s (C-H); 1407m (C-H): 1170s (C-0):

757m (C=C). 30

[[err]H NVR (DVMBO-d[err], 270 Miz): 1.2-1.8 (m 24, 18 Boc, 3
CH2-1ys); 2.8-3.0 (m 3, [err]-CHerr]-lys, HC3-ind); 3.0-3.2 (m 1,
HC3-ind); 3.4-3.5 (m 1, HC3-ind); 3.5-3.7 (m 3, COOwe); 4.2-4.3
(m 1, HC3-ind); 4.7-4.9 (m 1, ~ 2P €2-ind); 5.0-5.5 (m 1,
H-CZ-ind); 6.7-6.8 (m 1, ArEkaﬂ]},;Le6785 7.3 (m 6, Ar-ind); 7.7-8.9
(m 3, NHCO, Ar-ind, [err]-NHCO. MS: (ESI+): cal cul ated: 650. 2;
found: 651.4 - 22 - HPLC. 4
peaks at 24. 83ntihesiz9o%:m n-Bd¢-Indbhiaed2- (R, S3tcArborylic acid

Exanpl e 4: Synt hesi s fi l;i.ne: 2+ ¢ R71S).- I ndol i ne-

2- (R, S)-carboxylic aC| d [ S (?[E erﬁﬁFgthg m%'tigl )es(i\:%lift))gﬂﬂile

met hyl ester]am de In a 25 m one- necked flask, 500 ng (0.812 mmol)
of N [ brBeci: ndol i ne- 3-LRen)16a0B9 RN lnkeﬁl@@l' %%‘t%r( R ﬁt'l

carboxylic acid [S-(N-[err]-Boc)l ysine nethyl eSter]am de wer e

dissolved in 2.8 mM of CHerr]dJ[err]. 15 eq (0.0122 nol,

0.93 nl)

of trifluoroaeetacl1a0i dawebaecatddetteandr 1dk, 5 3rrim<11 uf@2was nedolnr eslf f or two
hours at roo ratu 10 m ,of .di et her wer.e. added tpo the
sol ution andq-:lh o%ﬁhec%e{%d%rg@rﬁ t%?(ge‘flor 5 fOVE&r et of "\ ?ﬁ

sucti on1dnd wesinedBugdmduing t ho daetsmspestsien of ABtér g

(48 dr ymumgyl Under an

of | PuMp Vaous b 4 %ne 118 39 mith# uBOHICT MR AL o

M p.: 164-165[err

20

30

then refluxed for 3 h. The methanol and excess thionyl
chloride were distilled off, firstly under a water jet
vacuum and then on a rotary evaporator. The residue
was dissolved in 50 ml of MeOH and 800 ml of diethyl
ether were added. A white precipitate was formed. The
solvent was filtered off with suction through a frit to
give 7.93 g (75%) of a white powder.

'H NMR (DMSO-d®, 270 MHz): 3.0-3.2 (m, 2, CH;); 3.65 (s,
3, COOMe); 4.35 (m, 1, Ho-C); 7.2-7.4 (m, 5, Ph); 8.5-
8.7 (m, 3, NHs'). |

Step 2: N-[1-Boc-indoline-2- (R, S)-carbonyl]-(S-
phenylalanine methyl ester)amide

3.5 g (16.2 mmol) of S-phenylalanine methyl ester
hydrochloride and 4.27 g (16.2 mmol) of 1-Boc-indoline-
-(R,S)-carboxylic acid were dissolved in 70 ml of
CH,Cl, and the solution was added dropwise over 30 min
at room temperature to a suspension of 6.21 g
(24.3 mmol) of 2-chloro-l-methylpyridinium iodide and
5.32 m1 (40.5 mmol) of triethylamine in 60 ml of CH,Cl,.
The reaction mixture was then refluxed for 8 h. The
solvent was removed under vacuum on a rotary
evaporator, the residue was taken up with 200 ml of
AcOEt and the organic phase was washed once with water,
twice with semisaturated KHSO, solution, twice with 2 N
NaOH solution and once with saturated NaCl solution.



TLC(RP) CHerr]CNHerr]O1:1, 1% TFA, Rerr] = 0.61 FT-1R (KBr)

3435w (N-H); 3049w (CH); 1740w (C=O; 1676s (CONH); 1420m (C- H);
1205m 1135s (C-0). [err]H NVMR (DMSO-d[err], 270 MHz): 1.2-2.05 (m 10,
3 CHerr]-lys + 4-pip); 2.7-3.15 (m_5, [err]-CHerr]-lys + HC3-ind +
2-pi p); 3.55-3.7 (m 3, COOMe): & 26425 (m 1, C3-ind): 5.15 (d,

% lI;lLH[CZ ' ]ndg , THoe 9%dlmefﬂt ANa'S g)d:)emoxreli- 7 uhdeB g%acuuén Aﬁnl ng) ; rétédry. 85 (s,
err]+ r-in - m e

(ESI+): cal cu‘?"ﬁpodg .2 aff%undtﬁ;‘%? 3%&&%‘69 1(Was fo?u{:r}é L HEEC 2

peaks at 11. &mxnmhﬂﬁgﬁﬁphyrbn 400 g of silica gel with CH(H./MeOH 23 -

Exanpl e 5: i 1-Boc

i ndol i ne- 2- (R S) car%yag |§e§£"%l g[f TS &aﬂ:{ é%ﬁé? FME%"I ysi ne

met hyl ester ] @e rOtarY gvgpogatore.amyl dpwbnpy ungder an 011 pump

N-[ 1- Boc- Inda}adtﬁn[% (R.91- g (62897 bgpyld i ndghitneyer { K Slhaldioxykie acid

and 2.03 g 1 mml) of N-[err]-Z-lysine nethyl ester x HO were 10
di ssol ved i n RF *CHerr]C[err] and the solution was added
dr OpWI se overTIZx rﬁH}C&E/Memim IBNPLIRY & @ 18y a suspen- sion of 2.35 g

(9.2 mmol ) ofiy2 | p ngu od n 13 m
(15  mmol) H Fﬂ& qb&?rlethg‘?a%‘l%%z}n g rr#l : W’&H[(%HF%% ér? S- ZTﬁé
m xture Mas tlon 0.5, H-&3-upsh i &.8 .5 The s’blfwerﬁ}wasi r+erﬁﬂf63d Anéér
vacuum oA Kot aédoﬁé/ppor4at40.r4, @he(ﬁeshpuec\éagnhgkentl ugp Wit h 1 200

m of AcOEt and thé organic phase was washe wat er , fW| ce
with sem sat dfied Kﬁls%f@r?’] @l uBior® Ph +t @i AEWRN 2 N-Rad®solut i on
and once wi t IAsaind)at el 520 (m,NaQl ngpl.ution. The sol vent was renoved under

vacuumon - pa. calculated for CasHlzalNz05 (424.3): C 67.92; H 6.6;
N 6.6
found: C 67.94; H 6.79; N 6.59
MS: (ESI+): calculated: 424.4; found: 425.2
Example 8:
20

Synthesis of: N-[N'-(4-methoxyphenylacetyl)piperidyl-4-
carbonyl]indoline-2- (R, S)-carboxylic
acid methyl ester
(This compound can be used as a pre-
cursor for the preparation of an amide
of the general formula I)

1.2 g (3.0 mmol) of N-[{1-Boc-piperidyl-4-carbo-
nyllindoline-2-(R,S)-carboxylic acid methyl ester were
30 dissolved in 30 ml of CH,Cl, at RT, 1.14 g (10 mmol) of
TFA were added and the reaction mixture was stirred for
24 h. It was concentrated under vacuum on a rotary
evaporator, taken up with 100 ml of ethyl acetate and
washed 3 times with saturated aqueous NaHCO; solution

and once with saturated aqueous NaCl solution. The
organic phase was dried over MgSO,; and the solvent was
removed under vacuum on a rotary evaporator. The

residue was dissolved in 30 ml of CHxCl,, 1.01 g



4 rotary evaporator and the residue was purified by chr omat ogr aphy on
400 g of silica gel with CH2d 2/ MeOH 95:5. After renoval of the

sol vent under vacuumon a rotary evaporator and drying under an oil
punp vacuum 2.57 g (61% of a brown powder were obtained. Mp
68[ err] TLC CHerr]O[err]/MeOH 9875 Rlerr] = 0.48 FT-IR

EEng 3?%2\3/(1(0le'dbl)29(35Wtr(l@'twy75§ah§.gle ah€=Q66 mg ﬂ318(55nun6@-)|‘|)<|af |12:3031
- m . Cal cul ate
684. 5; found% 8%%‘%2%%3’15‘ %’é%ﬁ&i&i“& eHeFSr e%‘ﬁfi] H[ EQ/S] r\é‘é#‘f}&fer“f

(684.5): C 6@o@7ledHtm4e°c and a sdltiléh of 606 mhourd.3Cubl)5;0f 6.5; N
7.88 - 4

Exanpl e 6: methgxxpﬁenylathyll olcorllncﬁ)l |lﬁe ]-20 ﬂl O-fca? oxyl i'C%eid
[S-(N-[err]-2R9¢8i-ne MERST estigrning ddfor 24 &, 36theg solwvenbgwas npl )

ﬁ: le Boc- Im@mlokz@a- 2f£<BnS)the rea &84 HQX YlilxG A duahdr8. &&&@403 ngrol ) of
S- ysi ne

t g/ ester x HO, were dissolved in 70 of

CH err]C[er P &ﬁg & PRFRLLDI @PConth@s ra?(fdéjtsiledrUB\ﬁn s"e""lfﬁfér uBo ¥t at room
10 " t enper atl®Oe milo cafdselﬂmhsaoetgteQaaa gadhidd Stwh®é ) woth 1 N HCl N
2-chl oro- 1- I di | 0.4 Mo

of triethyl 2%3%1“:?%560 gr;H LHgf m}gr r %&JngF? a%e(ﬁs Nal{ﬂ:% u?%l%%oq hen

refl uxed O or agdh onceTheith| gehuraded aquearmVBaClusddutivacuurdfioer a
rotary eVap@&%ﬁ:Q'fL’latEBﬁ of tﬁ@s'éd}i éari’@suﬁagﬁn valelu‘Mtg'n %Oorcg%% AcCHt

and the %anl ¢ phase was washed once with water, twice wt
senmi sat ur at e&v §at8|r|'] theynasishie waF cehropahogpapRedngeH80 9 @Bl uti on

and once wit flsaburgdledwiNel! nsblettbine?AcOETthe The appropriate frac-
tions were collected, the solvent was removed under
vacuum on a rotary evaporator and the residue was dried
under an oil pump vacuum to give 1.1 g of product in
the form of a white foamn.
TLC: AcOEt; R = 0.22
'H NMR (DMSO-d®, 270 MHz): 1.35-1.85 (m, 13, Boc,
20 4-pip); 2.7-2.8 (m, 4, H-C(3), H-C(5)):; 3.25 (m, 1,
H-C(3)-ind); 3.65 (m, 1, H-C(3')-ind); 3.8 (s, 3,
COOCH3); 3.95 {m, l, H-C(4)-pip); 5.45 (d, 1,
H-C(2)-ind); 7.05 (m, 1, Ar):; 7.1-7.3 (m, 2, Ar); 8.1
(d, 1, Ar).
EA: calculated for CysHzeN,0s5 (436.51): C 68.70; H 6.47;
N 6.42
found: C 69.97; H 6.98; N 5.27

Example 9:
30
Synthesis of: N-(4-methoxyphenylacetyl)indoline-
2-(R,S)~carboxylic acid methyl ester
(This compound can be used as a pre-
cursor for the preparation of an amide
of the general formula I)

1 g of (R,S)-indoline~2-carboxylic acid methyl ester x
HCl and 1.14 g (9.36 mmol) of DMAP in 25 ml of dry



gol vent was renoved under vacuumon a rotary evaporator 20 and the

resi due was purified by chromatography on 400 g of silica gel with

CH err]C[err]/MeOH 95:5. After renoval of t he sol vent under vacuum
on a rotary evaporator and dryi ng under an oil punp vacuum 10.91 g
(84% of a l i ght brown powder were 28bt-ai ned. TLC

CH err]d[er rdH«MiQ"w%'iégpfgcedolﬁ‘l a 100l &1 ] IniVRefEMBG HHE M i tR7O
MHz): 1.3-1.75 m 15 Boc + 6 CH2-1ys); 2.8- , CHerr]-lys

+ H C3-ind); 944%“55 1.04m9 1 (8I§-603“1)nd)’f 4- @Sth€§ypg§nyéé&wérr])
4.2 (m 1 chloﬂ{dﬂrﬂeﬁéIadded4dfb§Wﬁsé.wttKQalﬁﬁilnéeOOQér 30 folid- Z) ;

6.85 30 - 2. A 7.2-7.,4 .5, Ph- Z);
7.7 (m 1, N (Per h@?% %1}§1S5ﬁd Thermlxgkrecgﬁgu 5F88n¥6fred for )
Cerr]Herr] N eh rqio[m@r]t wmema)tune 64. B¢ spbvesLt was removhd7uiifer

gzgng C 64. Glacttd- @3 N 7r8fary é@apéfﬁ:cﬁ 5&?&“&!}?& edesdhed whgund:
Exanpl e 7: Purifigd nby sfhash plgd&nqmqw 20PR, £90c o bofy| £daghi d

(S- phenyl al andiiei geet g1 eatﬁgalﬁmeim 9:1) .St aFthkr remov%lphelifyl ghani ne
met hyl ester x .HCI one- ne%ked fl ask (72.6 mol)

of t hi onyTOCHR | Hgdﬁér evaacdﬂ“g‘lj 8Pop"i'7v| LOtsrer § BaWﬁaE?rio 83%oRe
t enper atiff e t@%)s@@@lcghtofgﬁyo Wit werlgbtainesf. S- phenyl al anine in

50 M of MeOpre Rl X - then refluxed for 3 h. The nethanol
Eigc 27, -

and excess thi on; were distilled off, firstly under a water

j et vacuumh ﬁll\{@ tMQﬂ‘# a ?Bpai'i}'!zé\iap?or]di'& 3 (mhelr eHr8ud) -ind) ;

3.5-3.7 (m, 3, CH, + H-C(3')-ind); 5.0 (m, 1, H-C(2)-
ind); 6.85 (m, 2, Ar-ind); 7.0 (m, 1, Ar-ind); 7.1-7.3
(m, 4, phenyl); 8.25 (d, 1, Ar-ind).
EA: calculated for C;oH;9N;O; (325.3): C 70.15; H 5.85;
N 4.31
found: C 70.34; H 5.78; N 4.22
MS: (ESI+): calculated: 325.3; found: 326.1
20

Example 10:

Synthesis of: N-Boc-indoline-2-(R,S)-carboxylic acid
4-piperidylamide

2.63 g (10.0 mmol) of 1-Boc-(R,S)-indoline-2-carboxylic
acid, 1.13 g (12.0 mmol) of 4-aminopyridine and 1.47 g
(12.0 mmol) of 4-dimethylaminopyridine in 30 ml of
CH;Cl, were placed in a 100 ml 6ne—necked flask at 0°C
30 and a solution of 2.48 g (12.0 mmol) of dicyclo-
hexylcarbodiimide in 5 ml of CH,Cl, was added. After
48 h the reaction mixture was filtered on Célite, the
solvent was removed under vacuum on a rotary evaporator
and the residue was taken up with 100 ml of ethyl
acetate and washed twice with 10% aqueous HCl solution,
twice with saturated aqueous NaHCO; solution and once



was dissolved in 50 ml of MeOH and 800 nl of diethyl et her were added.
A white precipitate was fornmed. The solvent was filtered off with
suction through a frit-to give 7.93 g (75% of a white powder.

[err]H NVR (DVMSO-d[err], 270 MHz): 3.0-3.2 (m 2, CHerr]); 3.65 (s, 20

3, COOMe); 4.35 (m 1, Herr]-C; 7.2722 (m 5, Ph); 8.5- 8.7 (m 3,
erj[erlrll). _ witr; h%fmiéte? agtééb{lé' Rﬁ@:—lgfygﬂdﬁl%ﬁ-z (Raﬁiiﬁﬁagbgﬁyhlaés-
phenyl al ani ne_.re ester)an de : .2 mol) o

S- phenyl al an&nleor%re%l)ﬁyl g%@t e?onivent hy S| g@%&émancan4_a27r&t(afg_ 2C¥#Dl ) of
1- Boc-i ndol i merator, 2thR Sesiatdwoxybisc clerchnaesgraplssd| vad 50 G ofF of
CHerr] O [errdiand bbe SAkY |00 IRon etk O 0P AE OV EERETaTT b B0n,at
room tenperature to a suspenSion 0 '21°7g fn . mmlf of

2- chl or 0- 1- metWI§RL | dindlarm iGRfWER a2 BoBarwi euspsraher) ofhe
triethyl am nerddi fife MaicXH@IIIi@dErfdom AcOETNEHSACES OFi ik XB Uj EgWas

t hen refl uxed gor 8, h. The sol vent was renoved under vacuum
on a rotarﬁb pr°q¥V§borator, the residue was taken up with 200 m of
AcCOEt and t herlal:gaiH,ClpiMseH wasO SWEHeRE enoe 1w th wat er, twice with
sem sat ur at edgK e ol uj40on i,ce wgh 2 N OH sol ytiop,and
once with sat Er% Kgl%ﬁzfas’o%?ﬂ?oﬁm&w' el.vgé (S, "9H, Bol\gs’ 324323754 -
26 - 10 Thelmyol AFontH-waS rdmslled awltetm v atuulir@r-indt a7 y02 (m, eVEpor at or
and t he et due indyas 7. ) f3ed b - ongt C hy..0 0 g of
silica gel with %H—l[;rﬁoad [Lrijezé (m, 335‘&3: g ﬁﬁ)é%g@n@& %fet(ﬁg sol vent

agai n under Vidlim o alHot Hr¢ (8Vapdh& @ —2vd idrdidly (Wer 8n48i1 punp

vacuum 7. 71 @y,(829) mic @), gHc osgl-p’py powder were obt ai ned. TLC
CH err] A [er g MeH R a¥ed 2 b 3,08, (339.40): ¢ 67.84; H 6.29;
' N 12.49

found: C 67.75; H 6.33; N 12.53
Example 11:

20 Synthesis of: N-Boc-indoline-2-(R,S)-carboxylic acid
(piperazinoacetic acid morpholide)amide

2.63 g (10.0 mmol) of 1-Boc-(R,S)-indoline-2-carboxylic
acid, 2.56 g (12.0 mmol) of piperazinoacetic acid
morpholide and 1.47 g (12.0 mmol) of 4-dimethyl-
aminopyridine in 30 ml of CH,Cl, were placed in a 100 ml
one-necked flask at 0°C and a solution of 2.48 g (12.0
mmol) of dicyclohexylcarbodiimide in 5 ml of CH,Cl, was
added. After 48 h the reaction mixture was filtered on
30 Célite, the solvent was removed under vacuum on a
rotary evaporator and the residue was taken up with 100
ml of ethyl acetate and washed twice with 10% agueous
HC1l solution, twice with saturated aqueous NaHCO;
solution and once with saturated aqueous NaCl solution.
After distillation of the solvent under vacuum on a
rotary evaporator, the residue was chromatographed on
50 g of flash gel with n-hexane/AcOEt. After removal
of the solvent under vacuum on a rotary evaporator, the



ferr]H NVR (DVBO-d[err], 270 Mi): 1.2-1.5 (m 9, Boc): 2.3-2.45 10  (m

0.5, HC3-ind); 2.8-3.5 (m 3.5, C3-ind + CH2); 3.65 (d, 3, COOMWe):
4.4-4.65 (m 1, C2-ind); 4.8 (m 1, Ha-C); 6.8-7.3 (m 8, 5 Ph +
3 A-ind); 7.7 (m 1, Ar-ind); 8.55 (m 1, NH). EA: cal cul at ed
for lerr]Herr]Nerr]err] (424.3) =~ 8067.92: H 6. 6; N 6.6
found: C 67. Hsidue (Rs h«&z@sft%lllzedvﬁrdxﬁidomﬁeaim atedgid@4244 §ound:
425. 2 Exanpl e 8. 20 Synthesis of: N
[N - (4-met h&&pFEEcet yI ) pi peri dyl -

car bonyl]indmﬁme%c&/ﬂﬁf)e(ﬁhﬁbcﬁ@ﬁ;c Re = 0.19 acid net hyI ester

(This corrpounﬁ ik D dﬂ,@fsq a7 Bh%y: 1.48-1.58 (d,

t he
preparation o of the gener’al orrmlfi }
1.2 g (3.0s:m8H) HW(2'N)1- Bod2pidp&S dyms 4-t8bb- 5.1 (br, 2H,

nyl ] i ndol i ne2-d ®)9;: rbqgujgc ci figjret Byboegieer 18r.e B0 4 ssghyed in 30
m  of m[err]Gr}@B\:@Tﬁﬁ ) (@ (1’(;Emnlgl f-fhe 0 TFA vverghadde)é and t he
reaction mi xtir i) rr ed for 24 h. It was concentrated under
vacuum on a rmtarqalculat@dam@rratc@m34mmgem4ap.\Tint)h t0@2nB6ef Hethyl;acet ate
and washed W th saturated aqueous NaHCO3 sol ution and
once wth saturat ec} aqueous NaCl sol ution. The organi ¢ phase was
dried oddr MySH fawahd:h€ $3.2dnt Hvds 48; N dém®led under vacuum on a
rotary evaporator. The residue was dissolved in 30 m of
CH err]df[err], 1.01 g - 27 -
(10 mol ) of triethylanine and 366 B¥pRRELD kol ) of

4-di met hyl am nopyri di ne were added, the m xture was

Synthesis of: N-[l-Boc-piperidyl-4-carbonyl]indoline-
2-(R,S)-carboxylic acid (piperazino-
acetic acid morpholide)amide

458.56 mg {1.0 mmol) of' 1-Boc-indoline-2- (R, S) -
carboxylic acid (piperazinoacetic  acid morpholide)amide
20 were dissolved in 20 ml of CH,Cl, at RT, 1.14 g
(10 mmol) of TFA were added and the reaction mixture
was stirred for 24 h. It was concentrated under vacuum
on a rotary evaporator, taken up with 10 ml of ethyl
acetate and washed twice with saturated aqueous NaHCO:
solution and once with saturated aqueous NaCl solution.
The organic phase was dried over MgSO; and the solvent
was removed under vacuum on a rotary evaporator. The
residue was dissolved in 10 ml of CH,Cl,, 505 mg
(5 mmol) of triethylamine, 320.7 mg (1.4 mmol) of.
30 4-Boc-piperidinecarboxylic acid and 357.7 mg (1.4 mmol)
of 2-chloro-l-methylpyridinium hydrochloride were added
and the reaction mixture was refluxed for 8 h. The
solvent was removed under vacuum on a rotary evaporator
and the residue was taken up with 100 ml of ethyl
acetate, washed twice with water, once with 10% aqueous
HC1 solution, -twice with saturated aqueous NaHCO;
solution and once with saturated aqueous NaCl solution
and dried over MgSO,. After distillation of the solvent



cooled to O[err]C and a solution of 606 ng (3.3 mvl) of

4- met hoxyphenyl acetyl chloride in 10 M of CHerr]OJ[err] was . added.
After stirring for 24 h, the solvent was renoved fromthe
reacti on m xture under vacuum on a rotary evaporator and the residue
was taken up with 100 m of ethyl™ adetate and washed twice with 1 N

HCl sol uindey, tacaemWidm aatwt@txqﬂ 80488t DRHCENRY e SPAW | @Rs10
and once wt h at g ]Leﬁ(.jﬁﬁr%eou ley sol UtRﬁf After distillation of
the sol vent un Ry ACetakBiGioRTRPANHe 1 esi due was

chr omat ogr apHe: c:raJ&mJgatcﬁd for fQ,ghNg® (ES7h 70} hexare AGREH 7. 7The

appropriate fragy gions were collected, the solvent was renoved under
vacuum on a rot ar vaporator and the residue was dried under an oil
punp vacuumto gi r@lcg@f rioduct- 624y N 1% 6 form of a white foam

TLC. AcCEt; R err] 0. 22 [err]H NNR (DMsO-d[err], 270 WNMHz):
1.35-1.85 (m 13, Boc, 20 |51_5) -2 8 (m 4, H-C(3), H C(5));
3.25 (m 1, H-C(S)-ind) X"(nﬁl? e1l3 H-C(S)-ind) 3.8 (s, 3,
COCCH err]); 3 95 1, H-C(4) pi p); 5.45

H C(2)-ind); Ar); Ar)

EA: cal cul ate err H[(-%-\?rr[jl\ﬁr[ g?r‘]“?f%é%’pﬁﬁggiéﬁ?gyé %8"9% d¥i’6

N 6.42 10 found C 69. 9Fcatl@rgg;] idn Rihe-2- (R, S) carboxyllc

Exanple 9: 30 Synt hesi g 4f t e t i.ndol i ne-

2- (R S)-carboxylic acid net h;f'lqLd [#MSE%)H%XB% Hbélt"f’ﬁﬁ % %\Zegqcorrpound can
be used as a pre- amlde cursor for the preparatron of an am de
of the general fornmula I) 1 g of (R S)-indoline-2-carboxylic acid

I H .14 ) ) of Pin 2 f
methyl ester ggtep 1: = andbfl-[jl-B%c—gvgszg’e%i% 4~ car%ylﬂnd%lnfneo— dry

2-(R,S)-carboxylic acid [S—-(N-g-Z)lysine
methyl ester]amide

3.74 g (10 mmol) of N-[1-Boc-piperidyl-4-carbo-
nyl]indoline-2-(R, S)-carboxylic acid and 3.31 g
20 - (10 mmol) of N-g-Z-lysine methyl ester x HCl were
dissolved in 20 ml of CH,Cl, and the solution was added
dropwise over 30 min at room temperature to a sus-
pension of 5.11 g (20 mmol) of 2-chloro-l-methylpyri-
dinium iodide and 4.04 g (40 mmol) of triethylamine in
30 ml of CH,CIl,. After 8 hours under reflux, the
solvent was removed from the reaction mixture under
vacuum on a rotary evaporator. The residue was taken
up with 200 ml of ethyl acetate and the organic phase
was washed once with water, twice with semisaturated
30 aqueous KHSO; solution, twice with 2 N aqueous NaOH
solution and once with saturated aqueous NaCl solution.
After drying over MgSO4, the solvent was removed under
vacuum on a rotary evaporator and the residue was
purified by chromatography on 400 g of silica gel with
CH,Cl,/MeOH 95:5. The appropriate fractions were
combined and the solvent was removed under vacuum on a
rotary evaporator. After drying under an o0il pump
vacuum, 4.2 g of a light brown powder were obtained.



-~

£ 08 - CHerr]C[err] were placed in a 100 mM one-necked flask with

septum 1.04 g (856 [err]l) of 4-methoxyphenyl acetyl chl ori de
wer e added dropwi se with a syringe over 30 nmin at Oferr]C, with
stirring. The m xture was then stirred for 3 h at roomtenperature.
The sol vent was renoved under vacud on a rotary evaporator and the

resi due was TLC: @H.Cliadkdy 93 s5h heomatagr aphy on 150 g of flash

il I oH ft al I t
nder vacuumB £ HSUAT S A5 Stanisso (50158 bod -5 o 7oA ot oy
powder were obtaithéd.61 TLC. CHerr]C[err]; Rerr] 0.31 [err]H
NVR (DMSO-d 55 : 3)-ind 3.5-3.7 m
3, CI(-IZ +I—I-[C?:r3r%f0%§3%M%)6(§ 31%}1373#{ é\éls%th |)n|d;])6 85 (m 2, Ar-ll(’]d)
7.0 (m 1, Ar-ind); 7.1-7.3 (m 4, phenyl); 8.25 (d, 1, Ar-|nd)

| |
EA: cal cul at egtdore:Clerr] H @ﬂr—r[]N"‘lE (3411]1&{1?6&31@1(1@*@?13’&@':\%1)7}91'3%%

N 4. 31 found: C 70 cal cuI at ed:

325.3; found: 326.1 20 CarlonyiiindotiHie-2- (RE>§e\nﬁ=|aébPefY ic
Synthesis of: N-Boc-indolireid ([B-In-¢avhoygline metHyl ester]-

4- pi peri dyl am de 2. 63 q(elo. 0 mol) of
1Boc(RS)-|ndoI|ne2carb acid, 1.13 g (12.0 nmol ) of

4-am nophfri dine and 1.47 g (12.0 mmol ) of 4-di et hyl am nopyri di ne
in 30 m ofy 25 &:H[ &gl [ﬁ%i)we % plgg?g h?g%%{)@ri‘hy?”& ?gf}jo(gd flask

at Of[err]C 30 and solutio di cycl o-
hexyl car bodi |nr¥i]déth?15-r¥ﬂ 2(Tf(RG:I-Sl[)e‘IC|<'=‘]1-”Q0[xé’rlrl]c vva%chféideds (Nagt 8} lysine 48 h

the reacti on MEtHWr e strs fdnlity afba &pdddBved NEn 50 miOloreniy,va@s genoved

under vacuum tary evapor.ator and th si dye, was taken up with
100 m of et 3({]’ 2.5 &2& Vil HERP 19 5 %\;‘El?\g abfie otiga g on

sol ution, mixtwinse vmst s tsiatnecat et afjueousI Nawis) eon¢estlratédnuader once
vacuum on a rotary evaporator, taken up with 100 ml of
ethyl acetate and washed 3 times with saturated aqueous
NaHCO3; solution and once with saturated aqueous NaCl
solution. The organic phase was dried over MgSO, and
20 the solvent was removed under vacuum on a rotary
evaporator. The residue was dissolved in 30 ml of
CH,Cl,, 1.01 g (10 mmol) of triethylamine and 366 mg
(3.0 mmol) of 4-dimethylaminopyridine were added, the
mixture was cooled to 0°C and a solution of 1.01 g
(5.5 mmol) of 4-methoxyphenylacetyl chloride in 10 ml
of CH;Cl, was added. After stirring for 24 h, the
solvent was removed from the reaction mixture under
vacuum on a rotary evaporator and the residue was taken
up with 100 ml of ethyl acetate and washed twice with 1
30 N aqueous HCl1l solution, twice with saturated aqueous
NaHCOs; solution and once with saturated aqueous NaCl
solution. After distillation of the solvent under
vacuum on a rotary evaporator, the residue was
chromatographed on 80 g of flash | gel with n-
hexane/AcOEt. The appropriate fractions were
collected, the solvent was removed under vacuum on a
rotary evaporator and the residue was dried under an



s 29 - W th saturated aqueous NaCl solution. After distilla-

tion of the solvent under vacuumon a rotary eva- porator, the residue
was chromat ographed on 50 g of flash gel with n-hexane/ AcOEt. Af ter
renoval of the sol vent under vacuumon a rotary evaporator, the
residue was crystallized fromAcOEt/ethéS3 to give 2.4 g of product.
TLC: CH err] G{erslbhdohcaudShs; Rave OcHO produéerrththﬁ&m&@ral 270
MHz): 1.58 v&? 9I—% Boc) 3.43-3.54 10 (m C(3)-ind); 50(m 1,
HC2-ind); 7.9% H C(7)-ind); 717726(m 3H, HC(6), HO5),
H C(4) - Bmd)caﬂcdﬂfat(e?d 24 . ddnm(eﬁ)oe B @.0) {PYP;8%) 57C (%) 358. 47

(g, 2H, HC(2), EA. cal cul ated for

Cerr]Herr] N[erﬁ%err’]ﬁi\%?ﬁg8 40): C 67.84; H 6. 29; N 12.49

found: C 67.75; H®uUEE, (N6 &3 H 6.89; N 7.81 Exanpl e 11:
20 Synthesis of: N-Boc-indoline-2-(R S)-carboxylic acid

(pi perazi noaceti c acid norpholide)am de 2.63 g (10.0 mmol ) of

1- Boc- (R S) - iR ie i ighr bbRe | @Pove  Egamples 584 (qrzdo 1rdi3) were
pi perazi noaceidundiCitd be sHRORIAN dBiAAING - ﬁﬁuﬂlﬂoﬁmﬁlﬂ‘ﬂmhbdﬁiaﬂoﬂbmt hyl -

am nopyridin |n 30_nm  of err] were ced.in a1

one- nggked flasjlgl'ht a5& aﬁldggglgi)?utq%n 4of cﬁrﬁéeg ?i’éeé formm:f]g'd) B¥e

di cycl oHeky| carzidie no flebiindsngi pn‘tkﬁ{e&nrda(]]{;erac]:tm immunepgHedinéfter 48
h the react | angf duleeR duddind, P Bl e, the Tsolvent  es

removed under vacuum evapor ‘ator and the residue was
taken up with 100 n1 of ethyl acetate and washed twice with 10%

agueous To find strongly binding CypB or FKBP ligands of the

formula I, the immobilized ligands were subjected- to

SDS-PAGE (Fiqure 1) with cell homogenate. Carrier-

fixed ligands which have a particular affinity for

immunophilins bind them specifically with an affinity

which is higher than that of CsA or FK 506. The high

affinity for immunophilins of the'carrier—fixed ligands

20 represented by the formula I can be demonstrated by
SDS-PAGE.



HC:I “sol ut | on, twice wth saturated aqueous NaHCJ err] sol ution

and once with saturated aqueous NaCl sol ution. After distillation of
t.he sol vent under vacuum on a rotary evaporator, the residue was

chr omat ogr aphed on 50 g of flash gel with n-hexane/ AcCEt. After
renoval of the solvent under vacuurd®Ir a rot ary evaporator, the

- 30 - r eBigiaiee WBS SHY-SEAGE | #E0cd ¥ O1R ACEREd @t DEFak@s ghi/ﬁ"L céh 0 of
product . TLC CHerrrlé%%err]/l\/EC]-l— 95/5; Rerr] = 0. [err]H NMR
(cDd [err], 270 oge 58 (d, 9H, Boc): 3.21 (s 2H, HC(2"));
3.42-3.69 (m 16H); 5.1 (br, 2H, HC(3)-ind); 6.48 (q, 1H); 6.90 (q,
1H; 7.14 (m 1H. 8.22 (a. 1H . EA:. calculated for

Cerr]Herr] N
found: C 63.21;
Synt hesi s of:

2- (R, S)-carbox
nmor phol i de) am
1- Boc-i ndol i ne-
nor phol i de) am
RT, 1.14 g

1 (458.56) : C 62.86; H 7.47, N 1p.21 10
: Exgmpl e 12:

acetic faci d

etic gcid

g * di ssol ved =+ y CHYerr]C[ferr] at
nmfol) of TFA wesewadde the redction i xture

was stirred for{ 24 It was concentrated un acuum- . on d rotary
evaporator, taken u ith 10 mM of ethyl tate and washed twice with
sat ur at ed aqueg ‘ol ution and once w th saturated gqueous NaC

sol uti on. ~-Wu-
.

e tt.‘

‘..4
-

a) b) cf d e f 9 h i k)

Explanation of the SDS-PAGE

a) cell homogenate

b) cell homogenate eluate after equilibration with
carrier-fixed ligands of the general formula I

10 c) separation of the cyclophilin B from the matrix

mentioned under b) with SDS at 25°C

d) SDS control |

e) separation of the cyclophilin B from the matrix
mentioned under b) with SDS at 95°C

f) protein standard (Sigma: 12 kDa, 18 kbDa, 25 kDa,
45 kDa, 66 kDa)

g) cell homogenate eluate after equilibration with
immobilized CsA

h) separation of the cyclophilin B from the CsA matrix
20 mentioned under g) with SDS at 25°C
i) separation of the cyclophilin B from the CsA matrix
mentioned under g) with SDS at 95°C
k) SDS control



T_he'brgani c phase was dried over MgSO err] and the sol vent was renoved

under vacuum on a rotary evaporator. The resi due was dissolved in 10
m of CHerr]C[err], 505 ny (5 mmol ) of triethylamne, 320.7 ng (1.4
mol ) of 30 4- Boc- pi peri di necarboxylic acid and 357.7 ng (1.4 mol)
of 2-chloro-1-net hyl pyridi ni um hydrochl &3 de were added’ and the

reaction m xtguepmMasi Hgly,uxegdnkor é?oxﬁpoun&be of 8RkventoM@si 4 enqgyed under
vacuum on a rota

vapo he residue was. taken .th 100 m
of ethyl 35 oot 1oreation angt SroCoReb anen BobLaHeDEs
HCl sol ution,td vmrmmmpﬂmlsm:uram@dthqye@uﬁlblaHCﬂielr peptlidyilepralglonce

\M t h. sat ur at ezgfsa% = Ve%ersao eUt hﬂplase) arrzléjlxg fd O¥&E WH 1h1€‘§5§r

distillation 31 -
under vacuumFeLRigtar {1 eyapds it substhacedsithe imbibitiorrgft humared from

et hyl acetateézyém PER0LE s adterfaled! £ eenborsihal It r ] Negic] Oler ]
(557. 70) 46; H 7 found

7.62: N 11.9gPlasge act1v1ty is assayed byEX%me@zygle test CS?H?Hems of -
N‘[N' (4- ﬁEthnMMphEDW|Q@Qky|kﬁrbaﬁhdnt tle world: G. Fischer, H.

?s??h?€2¥L}|§%§{lp F%é? éarbo ylblochlm Acta, 43, 1&9}%@191; G. St ep
10 N F_I.J-EBdIBIpI pr i Bahg4- @ar Bohe]lewdodrgex, Biochim. Biophys.
§s§§rfén$g;qua%éc P91 d dRdN [£68d; DI NS RBch et al., J. Med. chERthY!
38, 4164-4170, 1995,

The compounds of the general formula I according to the
invention are preincubated together with 10 nmol of
CypB for 15 min at 4°C. The enzyme reaction is started
after the addition of chymotrypsin and HEPES buffer
with the test peptide Suc-Ala-Ala-Pro-Phe-Nan. The
change in extinction at 390 nm is then monitored and

20 evaluated. The change in extinction determined by
photometry results from two partial reactions: a) the
rapid chymotryptic cleavage of the trans-peptide; and
b) the non-enzymatic cis/trans isomerization catalysed
by cyclophilins. The corresponding PPlase activity of
the compounds of the general formula I according to the
invention is shown in Table 1{

Table 1:

Compound [10 pmol] Inhibition
_ | | &3

Example 1: N-[l1-Boc-piperidyl-4- 0-20

carbonyl]indoline-2-(R,S)-
carboxylic acid [S-(N-g-Boc)-
lysine methyl ester]amide
Example 2: N-[piperidyl-4-carbonyl]indoline- 0-20
2-(R,S)-carboxylic acid [S- (&~

NH,) lysine methyl ester]amide




3.74 g

(10

nmol ) of N-[1-Boc- pi peridyl -4-carbo-

nyl ]i ndol i ne-2- (R, S)-carboxylic aci d and 3.31 g 20 (10 nmol )  of
N[err]-Z-1ysine nethyl ester x HCO were di ssolved in 20 m of
CH2C12 and the solution was added dropwi se over 30 mn at room
tenperature to a sus- pension of 5 86 g (20 mmol) of
2- chl or 0- 1- metdawcn\ i3: N- [1dBBEUMhEedEde-andr4sP4 g (40 mmol )g0dg
triethylamne in 30 m of iﬁ%errkCl%err]. After 8 |hours under
reflux, the sol venfahBSYEhbDea tPBAPT HB, Pédcti on milxture under
vacuum on ajlrotary evapoaabokylidhachiédsiiduenwas taken up with 200 m of
et hyl acetatle and the o i S was, washed .once with water, tiwi ce
V\A. tK Sem Sa% Hrat AN éggﬂiﬁﬁgggﬁ%b{ygﬂ e§§ﬁ};§am;§de tapr da vt h 2__N
Cu Vv AU CTUOUOS XMoo T ] JOUTTOT "4 B ] Ve — v ¢ 1t =T
aqueous NaOHExampleoldut Norl iandd lamee 2w (R S9at ur at ed aqueods Na@2Gol utli on.
After drying over MgSg eéa{ﬂborhgﬁ SUYE R VRS & )_ved undgr vacuym on a
rotary evapgrator and the resi'due was p&rﬁ i ed by chromatography on
400 g of sillica gel witHarboxydjer aFar ek$i favdEi) 195iBe The
appropriate| fractions eyl est&OHMgd and the sol vent was renoved
under vacuum_on a, . roi?rg e\_/agorator. After—dryrmg—under arr—oi |
punp vaERiPLe 2 NGl 1aBPEghRdst SRR~ fowBed) fier e obt 4i ned?~20
- 32 - TLC: CH[ err¢é&rbenyl i Me@bll 9he52-IRResi} = 0. 41 EA:
calculated flor CJerr]HerrINerr]lderr] (65Q. 78):. C 64.60; H 7.13;
N 8. 61 f ound: %?E%?%%;l%f%?b ;[% 286i 2)1y51n%nep 2: N-
[N - (4-net hoxyphenyl aceebhypi petedyamide
4- car bony! | || pdaldne- Z.(R.)ac [ Ch_ _ . agld
[S(N-s-2)1{s! g1 hy | e.s‘%"érf{‘ﬁ‘gﬁll‘é3 2= (R, §) ~carboxyldGd 1020740 5 45 o
(5.0 nmol)| of N [1-86&dpipetlNostzulyine-methyl
nyl Jindoling-2-(R, S)-caghexyl| skigacid [S- (N-[err]-2)Iysine
Example 7: 1-Boc-indoline-2-(R,S)-carboxylic 0-20
acid(S-phenylalanine methyl
ester) amide
Example 8: N-[N'-(4-methoxyphenyl- 0-20
acetyl)piperidyl-4-carbonyl]-
indoline-2- (R, S)-carboxylic acid
methyl ester
Example 9: N-{(4-methoxyphenylacetyl)- 0-20
indoline-2-(R, S) -carboxylic acid
methyl ester
Example 10:N-Boc-indoline-2-(R,S)~- 0-20
carboxylic acid 4-piperidylamide
Example 11:N-Boc-indoline-2-(R,S)~- 0-20
carboxylic acid (piperazino-
acetic acid morpholide)amide
Example 12:N-[1-Boc-piperidyl-4- 0-20
carbonyl]indoline-2-(R,S8)-
carboxylic acid (piperazino-
acetic acid morpholide)amide




thyI ester]am de were dissolved in 50 m of CHerr]OJ[err] at RT,
2.28 g (20 mmol) of TFA were added and the reaction m xt ure was
stirred for 4 h. It was concentrated under vacuumon a rotary
evaporator, taken up with 100 m of et hyl acetate and washed 3 tines
W th saturateel—aquee%—Na-HCOs_salllﬁ:’o.nland_am;e wi-th saturated aqueous
NaCl sqlEstdmspl e Il'ihﬁ\l-ongar(lﬂemébHSQypﬁ&nS}&heétS)Ye?f— My§d ero}z2and 20
the solventf was renov 9 u ge%1 vacuyl gm r.otary evapor gt or.
The residue [was di ssol ved PR 30Y Far Sny, [él?iﬂlélnfelzr], 1.01 g (1d nmol)
of triethyldm ne and 366(RgS)~cark@x Pl mohyidf 4-di met hyllam nopyridi ne were
added, the m xture nd a sol utjion of 1.01 |g
(5.5 nmol ) gf 4-net hoxyppgfly]leacet?/llﬁoﬂ?orl %ﬁ 10 m of
CH err] d [erlt] was addedestén}gmidestirring for 24 h. tlhe sol vent

was renmoved fromthe reaction m xture under vacuum on a rot ary
evaporator a t he_resi due was_taken up with_ 100 m of eth acetate

and washed twit®e wWeHat®p WwEHqubbes FEPG§BPE|?FB?‘|3 fwrke ﬁﬁt“-ﬁ%ﬁ?urat ed
aqueous cmrdm[am]n SO(lOﬂzf-Qﬂe;aemﬁéxme PHESpIEtidHat edermécows Npel

sol ution. til t sol vent__ unde on a
rotary evapora oornéjlbsjﬁ'uekglf egﬁﬁu%no\ws immun %‘f‘%?%sg]rvaeph%ﬁfe‘éﬁ %1 g of
flash gel W%k nTo studyestiduee/iMdGHBtaction Wheh thpsr esppeamelechiiactions
wer e col #.&64 qekpid 1§0<£f’e@é IEEEQYSE’nélHPfﬁ VEfUUBLRABofinds off Otary

evaporat or and the residue was un er
- 33 - dire p‘@i%e’&%%u@ﬁ’ﬁ“&lpeéﬂ/ea‘t:%‘ér%%’é@lu@P ithe htnYerbieon were

white foam 1ncul:ﬁ%ec£ah£t|ﬂ1 ated1f Qfong_?@hra]t'é[ es# ] Al @iﬁl‘h\]ag er r&en H[l@hé] O
(716.84): C 65, found: C 65, 47: H 6.89; N

7.81 S Qﬁ} gsllrff‘d}%/ Ht'r(ggAabé\féo E&%ﬂﬁ%es pfremgeab- Eﬁl%ﬁ"élon O%Found to

be strondly Humimgse nh2nophel radivdaltdvaty of the eluted fractions
was measured and compared with the untreated control.
The corresponding displacement of *H-CsA from the super-
molecules CypB-CsA and CypB-CsA-calcineurin by the
compounds of the general formula I according to the
invention is shown in Table 2{




Which are suitable as a carrier-fixed formand are 10 capabl e of binding

pat hogeni cal |y active i munophilins fromfluids, especially body
f 1 uids. To find strongly binding CypB or FKBP |igands of the
formula I, the imuobilized |igands were subjected to SDS- PAGE (Figure
1) wth cell honpgenate. Carrier- ~ 38fixed |ligands which have a
particul ar affawidy2{or innunophillns bi nd them specifically with an
affinity WNRI Ch [ S_higher. than that of CSAJor, FK 506. The—_tigh
affinity for QQWRHRRéli%QEJWﬁ khe carrier-fixed PigRiREe20 | Haprles@m ed| by
the formula |l can be denonstrated by SDS- PA@=nt from | ment from
- 34 - Higure 1. SDS-PAGE of carrier-fixed |l ] ds wth cel
hom)genat e [ er r] é%aé!‘éSA CypB‘_CSA_CN
in [%8] in [%]
Example 1:N-[1-Boc-piperidyl-4- 10 45

carbonyl]indoline-2-
(R, S)~carboxylic acid
[S-(N-e-Boc) lysine
methyl ester]amide
Example 2:N-[piperidyl-4- 45 -53
carbonyl]}indoline-2-

(R,S)-carboxylic acid
[S-(e~NH,) lysine methyl
ester]amide

Example 3:N-[1-Boc-indoline-2- 14 22
(R,S)-carbonyl]-
indoline-2-(R, S)-
carboxylic acid

[S- (N-e-Boc) lysine

methyl ester]amide _
Example 4:N-[indoline-2-(R,S)- 33 ~-42

carbonyl]indoline-2-

(R, S)-carboxylic acid
[S-(e-NH;) lysine methyl
ester]amide

Example 5: N-[l-Boc—-indoline-2- 16 : 20
(R,S)-carbonyl]-
indoline-2-(R,S)~
carboxylic acid
[S- (N-g-2Z) lysine methyl
ester]amide

Example 6:1-Boc-indoline-2-(R,S)- 0 7
carboxylic acid
[S-(N-g-Z)lysine methyl
ester]amide




a) b) ¢ d) e f) g h i) k) Expl anation of the SDS-PAGE

a) cell honogenate b) cell honogenate eluate after equilibration with
carrier-fixed ligands of the general forrmula | 10 c) separation of the
cyclophilin B from the matrix nmenti oned under b) with SDS at
25[err] C d) SDS _contral e) qpnaﬁ§t|on of the cyclophilin B
from the rf&tx’ample 7: 1%6&#@&@61&&6% hk, )t SDS 24 95[¢rr]C o f)
protein standard (Signa 12 kDa, .18 KkDa, 45 kDa, 45 kDa, 66

k Da) g) |cell hormé‘éar]%% XVIUAE S after eduilibration| with

i mobi | i zed |CsA h) epdreatyilomalehmitnee cycloghilin B fromthe CsA matyi x
20 nenthned under t._ 25[err]C 1) separation of the
cycl ophi | i n [B—fromt ..cg%ot%q}me.%%%ra’ “?146'".:“* eored—urder—grrwtHh—SBS—at
95[err]C Hyargns cfbntrivolN'-(4—methoxyphenyl— 0 8- 35 ¢}

Surprisingly, the ”pé’élé‘gﬁ ,Iprrrula () according tfo
the inventign are distinguls eJQ% % to i mmunophilins and they
i nhi bit theilr peptidyl - pﬁ%ﬁ%@nyllanQ%#mﬁa%s i Jomer ase (PPllase) activitly.

For the initial SCr g6 Ncd Bodef1idol bbigybstance) the¢ inhibition jof
human g¢yclophilin B i etermned in the BPl ase test. Thi s

PPl ase acti \ £ nven- fionally used

t hroughout |tFheampier 19t: N-G4-nletdeigiphenyl - Bang,3€L. Me¢h, Bi®med.

Bi ochim Actla, 43, 1101- ) ._Fischer, [H Bang, A. [Schell enberger,
Bi ochi m Bi gphys. gééeylf%n&éﬁlne 2 _ -
(R,S) -carboxylic acid

methyl ester
Example 10: N-Boc-indoline-2- -58 0

(R,S)-carboxylic acid
4-piperidyl-amide
Exanple 11: N-Boc-indoline-2- -28 0

(R,S)-carboxylic acid
(piperazino-acetic
acid morpholide) amide.
Example 12: N-[l-Boc-piperidyl-4- 8 -25
carbonyl]lindoline-2-

(R,S)-carboxylic acid

(piperazinocacetic acid
morpholide)amide

Example 13:N-[N'-(4-methoxyphenyl- 46 -16

acetyl)piperidyl-4-

carbonyl]indoline-2-
(R,S)-carboxylic acid
[S-(N-g-Z) lysine methyl
ester]amide

The IL-2 proliferation test is based on the incor-
poration of °H-thymidine into T cells stimulated with
OKT-3 (human anti-CD3 antibodies) and is performed as
follows:



Acta, 791, 87-97, 1984; D.H. Rich et al., J. Med. Chem 38, 4164- 4170,
1995. The conpounds of the general fornmula | according to the
knvention are preincubated together with 10 nnol of CypB for 15 mn at
4[err] C. The enzyne reaction is started after the addition of
chynot rypsin and HEPES buff er with 4he test peptide
Suc- Al a-dAl a- Aroo Rieo N&lncellﬁfh%tre hin‘cb@hmmtédl @ﬁtbnqtsioomlato&gumﬁu?ré tgenb
nonitored an val uated..  The change . i extpnctio termne y
phot omet ry r%}seﬁcﬁtusm %ed?nvf par tIFJa‘Fr?‘_eJaH‘?o?le?Qeij f‘h%mUiaQ?%pgﬁ the
chynmot rypt i c asididhiage of QKe-3 r bhsupépl) dend smdubated) fohedhoh-enthmatic
cis/trans i sq@RI{ zat¢ongata nds PHBCY hi L4 Th spendi ng
PPl ase activity of %ﬁg c%ﬁ%ggﬁggsofX?ﬁqugﬁeréﬁﬁ§%ﬁ%nng?fﬁééﬁgrging to
t he i nveRGHF I nShéin FheTabrgention. Pdfifler 1this  Epapbakdop10
[err]mDl]  period, 10 pl of thd RHLBhY®Aine solBX@BR! €0lb uci) are
N-[l-Boc-plpeLE%%!-4- . 0- 20 . ) ,
car bonyl ] i nddiRf-t2d riRfo each well. —Incubatign .isqithens. eREFERH - Boc) -
| ysi ne net hylowst®oy aéi Heat 37BERatpl @ 5% @ pigmicspHerd . .carhprwt] thdol i ne-
0- 20 LR S)-carb ' chd [Sn([err]s. - .
NH[err])gyﬂlﬁf%#ﬁh faégpe%F%%idgﬁQéé%E%a' %hg rJd10act1v1ty is_
Exanpl e ¥ Nq_%rgdcglieﬂjollnneaz-ﬁf@@)nter. The cogrggponding CD3-
car bonyl] i ndalidieedt {dfRiPition of prolfAERMYbh oRCthe [ ComPbhris] ot
Boc) | ysi ne rreth@ll ester]am de i : ) , .
t general formula I according to the invention is

shown in Table 3:

36 -



*Exanpl e 4: N-[indoline-2-(R S)-
tar bonyl ] i ndol i ne- 2-
IS-([err]-NH err])lysine

N-[ 1-Boc-i ndol i ne-2-(R, S)-
car bonyl ] i ndol i ne- 2-

0- 20

carboxylic acid
nmet hyl

0- 20

(R'S)-

(R1S)'

ester]am de Exanple 5:

- 8arboxylic acid [S-(N-[err]-2)lysine

nmet hyl est er lramide 3Exanpl e 6: 1-Boc-indoline-2- (R S) -carboxylic 20- 40
acid [S-(N[err[-Z)TysSi.ne neLny ester] am de nple, 7.
1- Boc- i ndol i ﬁé)-ﬂéﬁ’-c’c)ﬁ%)[-lré}a#ﬁ‘eim c 0- 20 eH3 M nduced
aci d( S- phenyl al ani ne net hyl ester) am de Exanﬁﬁwh&bition
N-[ N - (4- mefhoxyphenyl - 0- 20 £
acetyl ) pi peti dyl - 4- car bonyl ] - i ndol i ne-2- (R -carboxyljc
aci d met hyl ester Exanple 9: N (4-nethoxyphenypdedtiyfiera-
0-20 I ndol i ne-2-(R, S)-carboxylic acid tidetihy | sgst er
Exanpl e 10: [FBoc=Tmdotme=2=tRS)= : 0=20"
car boxyl i c a&*@mpls der iWIla‘hod»‘e'pE?@r?ﬂldéf_lrﬁ:‘N- Boc-i ndol i pe-2- (#s)-
0-20h i dey 4 CE;boxybhgb@ﬁygiigﬁ@giﬁéLgpéRfsz_ acetic acid o 20
nor phol i de) am de anpl e : - Boc- pi per i dyl - 4- -
carbonyl]inﬂoline-z- (ng%goxyglc 4%%4mmyliésééyas(miperazino-
acetic acidjnorpholide)Botilidysine methyl ester]amide ' - 37| -
Exanmpl e 13: TN - (14 ,fsg_ henyl acetyl ) - _ 0-20
pi peridyl 4- §$%§H§1Fﬁn oﬁ%ﬁ@gfﬁd?i 4];%rbonyl] (R,S)-parboxyl%% acid
[S (N-[err]l-2) |ysine iedh}yfine-2-(R,S)-carboxylic acid
[S—- (e~NH;) lysine methylester]-
amide
Example 3: N-[l-Boc-indoline-2-(R,S)- 82
carbonyl]indoline-2-(R,S) -
carboxylic acid _
[S- (N-g-Boc) lysine methyl
ester]amide
Example 4: N-[indoline-2-(R,S)- 38
carbonyl]indoline-2-(R,S)-
carboxylic acid [S-(e-NH;)lysine
methyl ester]lamide
Example 5: N~[1l-Boc-indoline-2-(R,S)- 92
carbonyl]indoline-2-(R,S)-
carboxylic acid ([S-(N-g&-Z)lysine
methyl esterlamide
Example 6: 1-Boc~indoline-2-(R,S)- 84
carboxylic acid [S-(N-eg-Z)lysine
methyl ester]amide
Example 7: 1-Boc-indoline-2-(R,S) -~ 7
carboxylic acid (S-phenylalanine
methyl ester)amide
Example 10: N-Boc-indoline-2-(R,S)- 6
carboxylic acid 4-piperidylamide
Example 11: N-Boc-indoline-2-(R,S)- 9
carboxylic acid {(piperazino-
acetic acid morpholide)amide




est é}] am de The formation of the supernol ecul e from CsA- CypB-
cal cineurin (Ca[err]-dependent phosphatase) seens to be

responsi bl e for the known i munosuppressive effects of CsA. To study
t.the interaction with this supernol ecul e from CsA- CypB or
CsA- CypB- calei A ~ 42 5 rmyla——accor di ng
to the i nvertEBxamme F12: ]N-i mﬁlm-qﬂipéﬁilt'dmzl— h;)rmgenfat? FI at heiman Tlgel I
line corftaining [err NOT o r_ge ifltrati on on
Superose 12, the radi oact%ﬁty%%ﬁqlqhdea%% e2d ractions was neasured and
conpared wi tlh the untreat®@fbesnlisl acid The correspondirg di spl acement of
3H CsA fromjthe super-  (pifRRGUlRH R @AHNd CypB- C4A-cal cineurip by
t he congounds of the %FneraL faormula | according to tlhe i nvention
is shown in ITable 2- morpholide) amide _ .1 38 - Tahle b:
Conpound [ 10 Bsesmig®!]3: N- [N’- (4-methoRypREAGE-  Displade- g6 5 csh
g;g%_cggfgh ment fr(_)macetyl)piperidyl—4— in [% Fﬁp[@q
Exanpl e 1: N{[ 1- Boc- pi per icdlbohyl] indoline-2HQR, S) - d 45 s
car bonyl ] i ndol i ne- 2- (; =car _qud_l c,a6i.d; -
(N—[err]-Boc)IIysine ;:zz;iyzﬁ%ii?igéﬁ?r aﬁlég gxéﬂ%le
2:N-[piperidyl-4- - _ :
car bonyl ] i ndol i ne- 2- (R S)-carboxylic ac:jd I

- - | met hyl ester] am de Exanple
g?NS%ifELCNPhgg{%%iggin%xperim%nts,bgike CsA, Ffp 506 or raggmycin,

(R S)-carbonlHe compounds of the general formula I according to the
invention exhibit the blocking of cytokines, like IL-2,
IL-4 and IL-5, which cause allergy-induced
inflammations in the patient.

To determine the inhibition of cell division by the
compounds of the general formula I according to the
10 invention, 50,000 human tumour cells were cultivated
for 48 h in the presence of the compounds of the
general formula I according to the invention, 10 pl of
vellow tetrazolium salt solution (MTT) were added and
incubation was carried out for a further 4 h at 37°C in
a CO; atmosphere. The resulting violet colouration was
analysed by photometry at 570 nm. After the addition
of 100 pl of SDS solution in each case and incubation
overnight, the colouration was quantified by photo-
metry. A general cytotoxicity could not be established

20 for the compounds of the general formula I according to
the invention.



ndo
IyS|ne

aCId

Exanmpl e 5: N-[1-Boc-indoline-2-
- car bonyl |Jpatent claims
-2)
6: 1- Boc-indoline-2-(R S)-

S)

[S (N-[err]

[S-(N-[err]-
39 -

39
acid
0

10

20

30

llilliiﬁllﬂﬁlllmnmll

carboxylic acid [S (N-[err]-
ester]am de Exanple 4:N-[indoline-2-(R S)-

carbonyl]lndollne 2- (R, S)-carb

[S ([err]-NH err]) |ysine nethyl

- 43 -16 20

I ndol i ne-2-(R ' S)- carboxylic

ester] am de Exanpl e
7 car boxyl

| ysi ne net hyl
0

4) ] ysiNwveailetdpdcific immunopisikil higaleds of the formula

Exanpl
carboxylic acid
Example 8: N[N -
acetyl ) pi peridyl -
-carboxylic ack
37°

in which R,,

38 0
nmet hyl ester)a

8

7:1-Boc-indoline-2-(R'S)-

( S- phenyl - al ani ne
(4-nethoxypheny| 0
g{bonyl]indoline 2-

nebhy ester Exanple 9: N-(4-nethoxyphen
/’ae@(yT?hndollne 2- (R S) -carb
met hyl elst er||Exanpl e 10: N-Boc-i ndol i ne-2-

(R S)-cq%i’ox,y_‘l’fc aci d

(R 9

yl -
oxylic
-58

R, R3s, Ry, X, Y, A, B and D are defined as

follows:

Ry

R

is hydrogen, a
group,
and can be substituted by a monocyclic or bicyclic

(C1—-Ci2) —alkyl group or a (C,-C¢)-alkoxy
where the alkyl group is linear or branched

heteroaryl having 1-4 heteroatoms, preferably N, S or
0,
indole,

such as morpholine, ‘piperazine, piperidine,

indazole, phthalazines, thiophene, furan or
imidazole, or monosubstituted or polysubstituted by a
phenyl ring, it being possible for this phenyl ring
itself to be monosubstituted or polysubstituted by

(C1-Cg) ~alkyl, (Ci3-Cy)-cycloalkyl,
carboxyl groups esterified with 1linear or

(C1—-Cg¢) —alkanols,

fluoromethyl groups, hydroxyl groups, methoxy groups,

halogen, carboxyl

groups,
branched tri-

carbamoyl groups,

ethoxy groups, benzyloxy groups or amino groups,
which in turn are substituted by benzyl,

acetyl;

benzoyl or

can also be the amine radical of the methyl esters oﬁ
the

valine,

amino acids: histidine,
(Bzl),
piperidine-4-carboxylic acid, piperidine-3-carboxylic
acid, e~ (2C1-Z)-NH-

lysine, 2-pyridylalanine, phenylalanine, tryptophan,

following leucine,

serine threonine, pipecolic acid,

e-NH,-lysine, €e-Z-NH-lysine,

Boc)

oxyllc

ester] am de

(R
aci d

ic acid

m de
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4- plperl 11: N-Boc-i ndol i ne- 2- -28 0
(R'S) - ca i“ I (pi perazi no- acet I C aci d
8 -25

wor phol i 12 N[ 1- Boc- pi peri dyl -
qarbonyl]lndollne 2- b (R'S)- C%Ponyllc acid
(pi perazi noacetic acid mor phold de) ani de Exanpl e

13: N-[N - (4- et hdxyphenylacid, aAfginine (Toslp asparagine, citrul-

tyl dyh I _
(R ) carbouyi | 41824 mpmocsexPLARY BB, Spoting,, sndotine

ester] am de ?h@aIbOZYé#m|&Qﬂ¢ﬂ|@ﬂt@bE@r©sn@@éé@e©®rb%éYlh©oﬁClﬁarat|on

of 3FFthyn‘d'netb@&ﬁh}d&%h%8qﬁ&hﬂﬂHﬁE%QerRQlQKTaélﬁhU@&%mﬁﬂbba@@§1c
ant i bodi es) and rformed as follows:

- 40 - 100a66§ ?néeﬁréméPQOFﬁééﬁPﬁté&lﬂnto 150 [err]l of culture

medi um per wel | |n n1crot|tre plates stlnulated by the addltlon of
ounds

OKT-3 (1 [err] gl nd I ncubat or 4
of the generd% %or ﬁropen, égéo HF §k¥8 ggﬂgp ?nv%n?ebgi) -a #Px this
i ncubati on gpeupodWHHIQeth¢lad&ymugﬁqnp]&Bt@wnaanmpsobmam@heco.S
pC) are PLB ! éo “QUQﬁﬁi Sy di é*@? aichicsq
out for h at % i C:?n a &%;%rr % zf % cye c ells
have be]e(h har Pese&Egaryl hévmadﬂoéciniewegryatpgmopreéeaﬁbﬂm ¥ Si @r a
[err]-counter. o, Tfmlcmoragsr)mﬁm;h(ﬂ%?; plper@ﬁim@ﬂ |Fb|1p|élrt1ki@_ﬁe9f
proliferation bg L ? conpo nds, of hth & enera}clh % £ accordlng to
the invention ole, azole, p alazines, iophene, fura
imidazole, or monosubstituted or polysubstituted by a
phenyl ring, it being possible for this phenyl ring
itself to be monosubstituted or polysubstituted by
halogen, (C1-C¢)-alkyl, (C3~C7)-cycloalkyl, carboxyl
groups, carboxyl groups esterified with linear or
branched (C,-Cq)-alkanols, carbamoyl groups, tri-
fluoromethyl groups, hydroxyl groups, methoxy groups,
20 ethoxy groups, benzyloxy groups or amino groups,
which in turn are substituted by benzyl, benzoyl or

acetvyl;

Rz is hydrogen, butoxycarbonyl, carboxybenzyl, mono-,
bi- or tri-cyclic carbonylaryl or carbonylheteroaryl
having 1-4 hetercatoms, preferably N, S or O, where
aryl or heterocaryl itself can be monosubstituted or
polysubstituted by halogen, (C;-Cs)-alkyl, (Cs—C7) -
cycloalkyl, carboxyl groups, carboxyl groups esteri-

30 fied with linear or ©branched (C1-Cg¢) —alkanols,
carbamoyl groups, trifluoromethyl groups, hydroxyl
groups, methoxy groups, ethoxy groups, benzyloxy
groups or amino groups, which in turn are substituted
by benzyl, benzoyl or acetyl; R; can also be carboxy-
(Ci—C¢) —~alkyl, where the alkyl group can be linear or
branched and can be substituted by a monocyclic or
bicyclic heteroaryl having 1-4 heteroatoms, prefer-

ably N, S or O, such as morpholine, piperazine,

‘his Sheet Has Been Replaced
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shown in Tab(é 3: | C 41 - Table 3
compound |KHI HEFHIFAIBIIN 06 nduced

prolifera- _ _ 45 - tionin [%
Exanpl e 1: N-[1-Boc- pi peridyl - 4- _ 86
carbonyl ]i ndol ipep@e{®Ri®®; indole, imdabeXy)iCphthalagides, thio-
[S‘(N'[efr]‘ %he%ﬁ, ﬁ&¥§ﬁl¥§4n%m&%%@%heeStg&]aﬂbggsg%gggtgtgd or
N-[ pi peri dyl -4-Ttarbonyl’] - 40 . -
i ndol i ne- 2- (R, oteswosiyl tetedcby a phenyl risg([ehelreNHlers |phenglne
nmethyl ester]- ring itselfnE&e ]Eé%?@ﬂ@ s titde&ICs+ nﬂ&’%%&??@tiﬁn@d
82 car bonyl ]i ndol i ne- 2- R,S?- carboxylic acid
[S (N-[err]-Bo®Y |yhi@ediimyl (Ci-Cel-alkykter] Hiife) Ex@FhPallyl,
N-[indoline-2-(¢aHoxyl groups, carboxyl38yroups esterified with
carbonyl]indolipe-2-(R S)- ca&fg yilc aplg _
[S—([err]-NH[er?i?? iruﬁr brancheq . pifn éé e 1 5APUES Exanpi POyl
N-[ 1- Boc-i ndol i geo@p§ R, Skrifluoromethyl g@2ups, hydroxyl groups, _
car bonyl ] i ndol i I%E§E, %— C | i ' h i - rr]-g)ly5|ne
met hyl ester] anr?%% gugf"l-eB%}éQ}%ggﬁ?)ﬁég-(C%g ° 9'5 9}1-0[1%8 ° 84
car boxyllc aci B N-J¥RYRsZ) Ikiele in turn ape hysulbstirged ddo¥xanpl e
7: 1-Boc-indol ipenZyl R¥8nzoyl or acetyl; 7 carboxylic acid
( S- phenyl al ani ne met hyl est’er)am de
R; can also be the acid radical of the following amino
acids: histidine, leucine, valine, serine (Bzl),
threonine, pipecolic acid, piperidine-4-carboxylic
acid, piperidine-3-carboxylic acid, &-NH,;-lysine, g&-Z-
NH-lysine, e-(2Cl-2)-NH-lysine, 2-pyridylalanine,
phenylalanine, tryptophan, glutamic acid, arginine
- (Tos), asparagine, citrulline, homocitrulline, orni-

20 thine, proline, indoline-2-carboxylic acid, octa-
hydroindolinecarboxylic acid, tetrahydroisoquinoline-
carboxylic acid, 5-aminovaleric acid and 8-amino-
octanoic acid, where the N terminus of the amino
acids can be substituted by butoxycarbonyl, carboxy-
benzyl or the acid radical of mono-, bi- or tri-
cyclic arylcarboxylic or heteroarylcarboxylic acids
having 1-4 heteroatoms, preferably N, S or O, such as

methoxyphenylacetic acid, naphthylacetic acid,
pyridylacetic acid, quinazolinonylacetic acid,
30 indazolylacetic acid, indolylglyoxylic acid, phenyl-

glyoxylic acid, isobutylglyoxylic acid and 2-amino-
thiazole-4-glyoxylic acid, or by carboxy-(Ci;—Cy,)-
alkyl, carboxycyclopentane, carboxycyclohexane or
benzoyl, which can be monosubstituted or polysubsti-
tuted by halogen, methoxy groups, amino groups,
carbamoyl groups, trifluoromethyl groups, carboxyl
groups or carboxyl groups esterified with linear: or
branched (C;-Cs)-alkanols; :

"his Sheet Has Been-Repla




| e 10: N Boc-indoline- 2 (RS 6

car boxyl |mmmmum n “'I | am de Exarrpl e 11: N-Boc-indoline-2-(R S)-
. aC|d (p|pera2|no- acetic acid

ﬁnrphollde)anlde - 42 - Exanpl e
12: N-[1-Boc- pi peridyl - 4- - 46 3
car bonyl ] i ndal iBeH2- FRobd) ORs; _ carboxylic acid
(pi perazi noacetic acid nor phol i de) am de Exanpl e 13: N
[ N - (4- nmet hoxyphenyl - 66 acetyl ) pi peri dyl -

carbonyl ]i nddl Lee- hydd®en,  (C3=Cq) -cycloadkyboxyl (Ga-8el dalkyl or
[S-(N-[err]-2) — - I te d nypani mal
experinments, k§§b%§X ‘Ek‘%ﬁ alkyl ﬂ@é?& the éi%ﬁﬂ grouruﬁ?%f t he
gener al fornulélpea€cerdbﬁ@nﬁbe@hénd can.h@eﬁﬂb§ﬁ1§%ﬁﬁ§ Yt Re™BPOcki ng of

cytokines, likpikllLoz, trl —-cydrik cafson 1Aty5 or cw&b@hylh@@@%aaryl

al |l ergy- |nduceg |_ gh sin t atleﬂ determ ne the
i nhi bition of L&VARG ié m%%qu] S, pg% Reg By Fhé”be er ¥ for nul a
| according toarhé ¥ heterdaoyl i68eD60 damndre tmomosubetisuedeor
cultivated ' he, pr ft of h

gener al fornulgoﬁgégégFgFng? ?ﬁeegﬁgéﬁ?ﬁbn nﬁb%%gngpgi (& éllow

t et razol@ um saFvcdordkivdn ( MERrbaxyd ad I Cath&bétlongHPScarrled

out for a furtBgketikiall A rifnédr or BrLfdfdd] (@l@IpRekEnoIRE
resul ting violet colouratlon was anal ysed by photonetry at 570 nm

After the addi FRERAMOYL graps{ erkqdfrorgmetdyi it iIFPURS rea®¥dX8¥¥ land

i ncubati on groups, methoxy groups, ethoxy dgroups, benzyloxy
groups or amino groups, which in turn are substituted
by benzyl, benzoyl or acetyl;

A is aromatic, non-aromatic, aromatic/heterocyclic
having 1-2 heteroatoms, preferably N, S or O, or non-
aromatic/heterocyclic having 1-2 heteroatoms, prefer-

20 ably N, S or O;

B is CHj3;

D is CH;

B-D is CH=C;

X is 0, S or H,; and

Y is C or a single bond.

2. N-[1-Boc-Piperidyl-4-carbonyl]indoline-2- (R, S)-
carboxylic acid [S-(N-g-Boc)lysine methyl esterlamide.

30 3. N-[Piperidyl-4-carbonyl]indoline~-2- (R, S)-carboxy-
lic acid [S-(e-NH;)lysine methyl esterlamide.

4, N-[1-Boc-Indoline-2-(R,S)~-carbonyl]indoline-
2- (R, S)-carboxylic acid [S- (N-e-Boc) lysine methyl
ester]amide.

5. N-[Indoline-2-(R,S)-carbonyl]lindoline-2-(R,S) -
carboxylic acid [S-(N-g-NH;)lysine methyl ester]amide.
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’ove}night, the col ouration was quantified by photo- metry. A general

:;:g'; %F;‘“ﬂ”ﬁ“ﬁ'ﬂlmul‘ﬂmre ets'hgb: in\slgﬁ'?i (2)(3 for the conpounds of t he general

- 43 - * CPatent clai's _ ‘1. Nove|_specific inmmunophilin |igands of
the formul a l: [err] %vhchmew] Rlerr], Rerr],
Rlerr], X YG A, EkandBﬁbeaﬁddEimﬁeﬁ—aE,S) cirbénwﬁllndlené%err] is

hydr ogen, gred i%gézrg%%lﬁékx 107 QU B 2270 BLEERL HeRhih) Aoy

group, mhere t pTs Fi-Re dcan be
substituted &pidenonocyclic or bicyclic het er oar yl haV|ng 1-4

het er oat ons, or nonosubstituted or polysubstituted by a phenyl
ring, it be|n possible for this phenyl ring.itself to be nono-
substituted 6r poly@%ﬁs??@%%é@eb%‘ﬁ%#%beﬁar?Q¥E¥%T €L §S— (N-e-2) ) ky| ,
(Cerr]-deriyyiagcheshiy! estar bomyliegroups, carboxyl groups
esterified with linear or branched (Cferr]-Cerr])- al kanol s,

car banoyl groups, trifluoronethyl groups, 20 hydr oxyl groups, methoxy

groups, eth8xy prBapsIndoline-2-(R,S)-carboxylic acid (S-phenyl-
alanine methyl ester)amide.

10
9. N-Boc-Indoline-2- (R, S)-carboxylic acid 4-piperi-
dylamide.
10. N-Boc-Indoline-2-(R,S)-carboxylic acid (pipera-
zinoacetic acid morpholide) amide.
11. N-[1-Boc-Piperidyl-4-carbonyl]lindoline-2-(R,S)-
carboxylic acid (piperazinoacetic acid morpholide)-
amide. '

20

12. N—[N“%4FMethoxyphenylacetyl)piperidyl—4—carbonyl]-
indoline-2- (R, S)-carboxylic acid [S- (N-g-Z) lysine
methyl esterjamide.

13. Use of the compounds according to one of Claims 1
to 12 for the preparation of a finished drug.

14. Uses of the compounds according to Claim 13 for
the preparation of a drug with an antiasthmatic and
30 immunosuppressive action or in combination with anti-
asthmatics or immunosuppressants known in therapeutics.

15. Carrier-fixed forms containing compounds according
to one of Claims 1 to 12 for use in binding pathogeni-
cally active immunophilins from fluids, especially body
fluids. '



benzyl oxy gr oups or am no grqups, which in turn are substituted by

benzyl , Rl err] can al so be the am ne radical of
1 he net hyI uﬂm“mm fmmml the following amno acids: hi sti di ne,

| euci ne, * ¢ valithe,’ sérine (Bzl), threonine, pipecolic acid,

pi peri di ne-4-carboxylic acid, piperidlné 3-carboxylic aci d,
[err]- NH[ err l6.ysBneirug [@mnfaihidg | y5i heast foaer Jcqn@@iug) - Mtording

lysine, 2-pykiy dYAI?é agfn%’lagﬁ%nyl a{:gnlj_@e rX?EQQQBH 20 conventlon 1

-44- asparagi ne, citr

l'i ne, honDC|ﬁ%@ﬁﬁlﬁ@tsoﬁﬁﬁ{ﬁFnél Eﬁ@ﬁﬁn@r prAdYRLKE- 2- carboxylic
aci d, octahydroi ndolinecarboxylic acid,

tetrahydrois U|noI|necarboxyI|c aci 5- anlnovalerlc i,d and

8- am nooct an |c adi g:Process” pfgr, | tle hyBregaratiopg 2 - é[er 199~ al ky!
group or a (e[helrra]ct@[r&me]d) imal khay a compgundp.actarddrdetal loyle gsbup i s
‘I'inear or br 0 n stlt ed cygl | _

bi cyclic %ﬁ%qﬁ'%t Jelr otaor y flhgﬁc’/l ?85 8 g% arnpa}'ceqlﬁn%c%gls u%é%lﬁltl% ed

or pol ysubstitdensd w§th mwrwentrmrgal i phtaem@eutlcal pessibliienter @his

phenyl i ng 'dtﬂ’%llefnttso cﬁe SR adjupctSUPR il egoﬂ*l’re?@é&is'ﬂgﬂd teged by

halogen Jerr] C& alkyl', ((err[-C[err])-cycloalkyl,
car boxyl gro@@?llcé‘ rlﬁo%yll therapeugp.ggps esterified with |inear or branched
(derr]-derr])- al kanol s, carbanoyl groups, trifluoronethyl

groups, hydr o rou th ._grqups t hoxy r S

benzyl oxy gr ¢8ps gr %%oaq g.\?\ﬁ?cﬁigﬁmguﬂnqﬁjr e1§0 76 aélgbcslltl tiRed by

benzyl, benzdhle diorace:biilltablets or coated tablets, capsules, solu-
tions or ampoules, suppositories, plasters or powder

formulations for use in inhalers.

19. A process for the preparation of novel specific
immunophilin ligands of the formula I according to
Claim 1, in which Ri;, Rz, R3, Ry, X, Y, A, B and D are as

20 defined in Claim 1, characterized in that an indole
derivative of the formula II:

B
@:‘6 OH .
NI \YI

in which Ry, A, B, D, X and Y are as defined, is reacted
with an alkanol III of C;-C;, chain length:

AICH III

30 to give an indole derivative alkyl ester IV:



*R3 i"s hydr ogen but oxycar bonyl , carboxybenzyl, nono-, bi - or
Tri-cyclic rbonyl het er oar yl havi ng 1-4
heteroatoms lr]m“m"l,‘ I“Eteroaryl itself can be nonosubstituted

_or pol ysubstl*tutce Cerr]-Cerr]) -alkyl,
(derr]-derr]) -cycl oaI kyI car boxyT 9 - groups, carboxyl groups
esterified with |inear or branched (dJerr]-derr])-al kanol s,
car banoyl groyp trifluoronethyl groups, hydroxyl groups,
met hoxy 30 gr eﬁhOXé 197 oups, v benzyl oxy groups or amno
groups, which in s NT Syb ﬁtut ed by benzyl, benzoyl or acetyl;
Rlerr] can al soRpe carlﬁxy (Cerr]-Cerr]) - al kyl , where the al kyl
group can be linear or branched and can be substituted by a
nmonocyclic or bi cyclic heteroaryl having 1-4 heteroatons,
- 45 - or nonosubstituted or polysubstituted by a phenyl
ring, where this phenyl ring itself can be nonosubsti t ut ed
or pol ysubstiinutwdd dby Raal ageB, O] &rmpd Y are 43 edefinedy kijhe ester
(derr]- C[er I s ar .oups, car boxyl groups
esterified w %V)h BN )r{ffaéar%c‘?lf(j llﬁ'ﬁgh % %R&%und Jerr]-Cerr])-al kanol s,
car banoyl groups, trifl uoronethyl groups, hydroxyl groups, nethoxy
groups, ethoxy OH groups, benzyl oxy groups or am no groups, which in
turn are substitut by benzyl, benzoyl or acetyl; 10 Rlerr] can al so
be the acid radi ggf YR the follow ng ani n¥ aci ds: histidine,
| euci ne, valine, sering (Bzl), t hreoni ne, pipecolic acid,
pi peri di ne-4-carboxylic aci d, piperidine-3-carboxylic acid,
[err]-NH err]-lysine, [err]-Z- NH-lysine, [err]-(20-2Z)-NH1ysine,
2- pyridyl al adimethich R;, Ehengl &l axienes tdefitreggharto gyivana ccaspdyndr gi ni ne
(Tos), aspara@b citrulline, honocitrulline, orni- t hi ne, proline,
i ndol i ne- 2-car oxyllc acid, octa- hydr oi ndol i necar boxyl i ¢ aci d,
t et r ahydr oi soqui nol i ne-
? Vi
'?I,D\:{,OAI
R Yoo X
4 x R,

10

in which Rs, Ry, A, B, D, X and Y are as defined, this
compound VI is then saponified to give a compound VII:

,OH
LR

in which Rs;, Ry, A, B, D, X and Y are as defined, and
the compound VII is then reacted with a compound VIII:

H\N¢R1

,;2 Vil



20 carbox I|c acid, b5-amnovaleric acid and 8-ani no-

oct anoi c a wmmﬂwmu term nus of the am no aci ds can be
.substitute car boxy- benzyl or the acid radical
of mono-, Dbi- or tri" cycllc arygﬁarboxylic or heteroaryl carboxylic
aci ds havi ng 1-4 het er oat ons, y carboxy-((err]-Cerr])-alkyl,

car boxycycl opantwdrissh Rmu&mdyﬁycaneeaan@eﬁﬂndﬁwmbqIgive the whaxdetcan be

nDnosubstltuEggpghneob¥sgggtEBgﬁ§? ? hal ogen, net hoxy groups, an no
groups, carba oups i fTuoronet hyl groups, carboxyl groups or
30 car boxyl groups esterlfled with linear or branched

(dJerr]-Cerr]) -alkanols; - 46 -
Rlerr] is H F or ORerr]; Rlerr] is hydrogen, (Cerr]-Cerr])
-cycloal kyl, ((err]-Clerr]) -alkyl or

carboxy-(Cerr]-Cerr])-al kyl, where the alkyl group can be | i near
or branched and can be substituted by a nono-, bi- or tri-cyclic
-car bonyl aryl or carbonyl het eroaryl havi ng 1-4 heteroatons, where
aryl or heteroaryl itself can be nonosubstituted or pol ysubstituted
by hal ogen, ((err]-Cerr]) -alkyl, ((err]-Cerr]) -cycloalkyl,
car boxyl 10 groups, carboxyl groups esterified with |inear or

br anched (err]-Cerr])-al kanol s, car banoyl groups,
trifluoronethyl groups, hydroxyl groups, nethoxy groups, ethoxy
groups, benzyl oxy groups or am no groups, which in turn are
substituted by benzyl, benzoyl or acetyl; Ais aromtic,
non-aromati c, aromatic/ heterocyclic havi ng 1-2 het eroatons, or
non- aromati c/ heterocyclic - havi ng 1-2 heteroatons, 20 Bis CHerr]

and Dis CH or



B-D is CH=C, Xis 0, S or H[err] and Yis Cor a single bond.
2. N-[ 1- Boc- Pi peri dyl - 4- car bonyl ].i* ndol ine-2-(R'S) - carboxylic acid
§S-(N-[err]-Boc)lysine nethyl ester]am de. 3.
N[ Pi peri dyl - 4-carbonyl ]i ndol i ne-2-(R, S)-car boxy- lic acid
[S-([err]-NH err])lysine nethyl ester]am de. 30 4.
N-[ 1- Boc- I ndol i ne-2- (R, S)-carbonyl ] i ndol i ne- 2-(R, S)-carboxylic aci d
[S-(N-[err]-Boc)lysine nethyl ester] am de. 5.
N-[ I ndoline-2-(R, S)-carbonyl]indoline-2-(R, S)- . carboxylic acid
[S—(N—[err] mﬂd[se:rrra]c)ﬂ ysine nethyl esterlam de.

. N-[1-Boc-Indoline-2-(R S)-carbonyl]indoline-
2 (R S) carboxyl ic acid [S-(N-[err]-2)Iysine nethyl ester]- am de.
7. 1- Boc- | fde imeved (RHpithe bomphnophilin [$SgaNds- HE the gekwsirag net hyl
ester]am de. formula 81 ha17eB p! QHEI.'L Q@ é(:%fs)afﬁ:cf‘r 918fﬁ¥hbgup8§égsive

(S- phenyl - al ani ne nethyl ester

N- Boc- | ndol i R&torragd @dfﬁbékl}ltla@leacfp@ theppyeparation ¢f grugs.



— : TOURSCHE - O
N BOB-!I ndol i ne- 2- (R, S) -car boxyl ic acid (pi per a- zi noacetic

aci d mor p m REPLACEMENTS EE
N-[ 1- Boc- t"' ”"!nyl ]i ndol'i ne- 2- (RS- carboxylic acid H T
(pi perazi noacet [ c aC| d nbr phol i de) - ~am de. 20 12. N [N -

(4- Met hoxyphenyl acetyl ) pi peri dyl - 4- car boagl }-- _

I ndol i ne-2- (R, b aci d [S- (N-Jerr]-2) lysine met hyl
ester]am de. PSQt(%ﬂ'r1(41?;8%19{3e of the corrpounds according to one of Clains 1
to 12 for the preparation of a finished drug. 14. Uses of the :
conpounds accoy di ngydwe 10 fidB ilSi d Ofmmunoph 18P PRGEEd4 0Ff Ofhd dbedutkt h an
antiasthmatic and 30 | mrunosuppr essive action or in conbination wth :
anti- astifmati cs or i munosuppressants known in therapeutics.

15. Carrier-fixed fornms containing conpounds accordi ng to one of

Clains 1 to 12 for u i n_bj ndi ng pat hogeni - cally acti ve
i mmunophilins fro @ pspecy&il y body fl.ui ds. . |
- 48 - 16. RA mmwng-qt | east one conpound accor di ng to

one of Clainms 1 to 12 in Taddl ion to conventional exci pi ents and/ or
diluents or adjuncts. ¥ 1¥. A process for the preparation of a
dr ug, xZ Sy

in which Ry, Rz, R3, R, X, Y, A, B and D are defined as
follows:

10 Ry is hydrogen, a (Cq4~-Cia)-alkyl group or a (Cy—-C¢) —alkoxy
group, where the alkyl group is linear or branched
and can be substituted by a monocyclic or bicyclic
heterocaryl having 1-4 heterocatoms, or monosubstituted
or polysubst'ituted by a phenyl -ring, it being
possible for this phenyl ring itself to be mono-
substituted or polysﬁbstituted by halogen, (C1—Cg) -
alkyl, (C3-C1)~cyclqalkyl, carboxyl groups, carboxyl
groups esterified with linear or branched (Ci—-Cg¢)-
alkanols, carbamoyl groups, trifluoromethyl groups,

20 hydroxyl groups, methoxy groups, ethoxy groups,
benzyloxy Qroups or amino groups, which in turn are
substituted by benzyl, benzoyl or acetyl;

R; can also be the amine radical of the methyl esters of
the following amino acids: histidine, leucine,
valine, serine (Bzl), threonine, pipecolic acid,
piperidine—4-carbbxylic acid, piperidine-3—carboxylic
acid, &-NH,-lysine, . e-Z-NH-lysine, &-(2Cl-Z)-NH-
lysine, 2-pyridylalanine, phenylalanine, tryptophan,

30 '
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Clains 1 to 12 is

characteri z o.,iJnd according to one of TSHEET
processed t m E gm[)f or nul a- tions with co
exeai ph - [ WL%EMEN

phar maceut i ca di luents or other adj

converted to a form 10 applicable in therapeutics. 18. A drug
according to Clains 1 to 14, 16 and 17 iingq - the formof tablets or coated
tabl ets, capsul es, sol u- tions or anpoul es, suppositories, plasters or
powder fornul ations for use in inhalers. 19. A process for the

preparation of nogéhtamd:ci fac:ld, arginioehi (Tos) } gaxmdgires f oltmha-|

according to PigEM hofdb MINRET ThenBRILL, Hiidne N $hbb1ife-Y

B and D are as 20 ef I ne arac erl gt an
derivative of theZFGanhbaYﬂllC acider rqctahydrolndolmmmpWJew]aCAd,B D,

X and Y are as de£é9§g%¥P§oigaﬁh§Hol1ne$é£ﬂo§91§&kQE?h 'bLaﬁEnG%Siékléleff]
chai n | engt h: Ive an 1 ndole derivative al kyl
ester |V acid and 8- amlnooctanon.c acid;

R; is hydrogen, a (Ci-Cyz)-alkyl group or a (C,-Cg)-alkoxy

group, where the alkyl group is linear or branched

10 and can be substituted by a monocyclic or bicyclic

heteroaryl having 1-4 heteroatoms, or monosubstituted

or polysubstituted by a phenyl ring, it being

possible for this phenyl ring itself to be mono-

substituted or polysubstituted by halogen, (Cz1-C¢)-

alkyl, (C3-Cy)-cycloalkyl, carboxyl groups, carboxyl

groups esterified with linear or branched (Cq4-Cg)-

alkanols, carbamoyl groups, trifluoromethyl -groups,

hydroxyl groups,' methoxy groups, ethoxy groups,

_ benzyloxy groups or_amino groups, which in turn are
20 substituted by benzyl, benzoyl or acetyl;

Rs is hydrogen, butoxycarbonyl, carboxybénzyl, mono-,
bi- or tri-cyclic carbonylaryl or carbonylheterocaryl
having 1-4 heteroatoms, where aryl or heteroaryl
itself can be monosubstituted or polysubstituted by
halbgen, (Cg-Ce¢) —alkyl, (C3~Cy)-cycloalkyl, ' carboxyl
groups, carboxyl groups esterified with linear or
branched (C1-C¢) —alkanols, carbamoyl groups,
trifluoromethyl groups, hydroxyl groups, methoxy

30 groups, ethoxy dgroups, benzyloxy groups or amino
groups, which 'in turn are substituted by benzyl,
benzoyl or acetyl; Rs can also be carboxy_—(Ci—C;)-
alkyl, where the alkyl group can be linear or
branched and can be substituted by a monocyclic or
bicyclic heteroaryl'having 1-4 heterocatoms,
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are as def

gl "llltﬂﬂﬂﬂiﬁﬂ!ﬁe LVau?, reseted v ih o comml KCEMENT SHEET

i n which
[err]

defi ned,
[err]

this

10

20

30

in which Rerr], A B, D X and Y

in which Rlerr], Rerr], A B, Db Xand Y are as
compound VI is then sapgified to give a conpound VII:

or monosubstituted or polysubstituted by a phenyl
ring, where this phenyl ring 1itself can be
monosubstituted or polysubstituted by halogen, (Ci-
Ce) —alkyl, (C3—Cy) -cycloalkyl, - carboxyl groups,
carboxyl groups esterified with linear or branched
(C1—Cg¢) —alkanols, carbamoyl groups, trifluoromethyl
groups, hydroxyl groups, methoxy groups, ethoxy
groups, benzyloxy groups or amino groups, which in
turn are substituted by benzyl, benzoyl or acetyl;

R; can also be the acid radical of the following amino
acids: histidine, 1leucine, wvaline, serine (Bzl),
threonine, pipecolic acid, piperidine-4-carboxylic
acid, piperidine-3-carboxylic acid, &-NH;-lysine, &-Z-
NH-lysine, €-(2Cl-Z)-NH-lysine, 2-pyridylalanine,
phenylalanine, tryptophan, glutamic acid, arginine
(Tos), asparagine, citrulline, homocitrulline, orni-
thine, proline, indqline-z—carboxylic acid, octa-
hydroindolinecarboxylic acid, tetrahydroisoquinoline-
carboxylic acid, 5-aminovaleric acid. and 8-amino-
octanoic acid, where the N terminus of the amino
acids can be substituted by butoxycarbonyl, carboxy-
benzyl - or the acid radical of mono-, bi- or tri-
cyclic arylcarboxylic or heteroarylcarboxylic acids
having 1-4 heteroatoms, or by carboxy- (C4-Cze) —alkyl,
carboxycyclopentane, carboxycyclohexane . or benzoyl,
which can be monosubstituted or polysubstituted by
halogen, methoxy groups, amino groups, carbamoyl
groups, trifluoromethyl groups, carboxyl groups or

- carboxyl groups esterified with linear or branched
(C;-Cs)—alkanolé;
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., D, Xand Y are as defined, and t he

im whicch Rlerr err
,“&l"ﬂhﬂtm ‘émrﬁ]h ngoggoggf ned, to gi éﬁgx]_e;\%wm SHEET

compound VWLIII Il

conpound of the f of m
_46_

R, is H, F or ORs;

Rs is hydrogern, (C3-Cs) ~cycloalkyl, (Cs~Ce¢) —alkyl or
carboxy-(C1-C¢) ~alkyl, where the alkyl group can be
linear or branched and can be substituted by a mono-,
bi- or tri-cyclic éarbonylaryl or carbonylheteroaryl
having 1-4 heteroatoms, where aryl or heteroéryl
itself can be monosubstituted. or polysubstituted by
halogen, (C;—C,j-alkyl, (C3—-C%) —cycloalkyl, carboxyl

10 groups, carbokyl groups esterified with linear or

' branched (C4—Cg¢) —alkanols, 7carbamoyl - groups,

. trifluoromethyl groups, hydroxyl groups, methoxy
groups, ethoxy groups, benzyloxy groups or amino
groups, which in turn are substituted by benzyl,
benzoyl or acetyl:;

A is aromatic, non-aromatic, aromatic/heterocyclic
having 1-2 heteroatoms, or non-aromatic/heterocyclic:
, having 1-2 heteroatoms, '
20 B is CHz and D is CH; or
B-D is CH=C;
X is O, S or Hz; and
Y is C or a single bond.

2. N-[1-Boc-Piperidyl-4-carbonyl]indoline-2- (R, S)-
carboxylic acid [S-(N-g-Boc)lysine methyl ester]amide.

3. N-[Piperidyl-4-carbonyl]indoline-2- (R, S) carboxy-

lic acid [S-(e-NHg)lysine methyl ester]amide.

30 -
4. N-[1-Boc-Indoline-2-(R,S)-carbonyl] indoline-
2-(R,S)-carboxylic acid [S- (N-g-Boc) lysine methyl
ester]amide.

5. N-[Indoline-2-(R,S)-carbonyl]indoline-2-(R,S) -
carboxylic acid [S-(N-g-NHz) lysine methyl ester]amide.
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