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The present invention relates to qw*xﬂhmmdnddb and -azaindole derivatives,
' processes for their preparation and their use as medicaments, in particular as

antiatherosclerotic medicaments.

Itiskngwnihm:hmnﬁsaibkmdlewﬁsoftﬁgb@d#ks(hnxﬂﬁgbmeﬁdﬁmﬁd)and
cholesterol (hypercholesterolaemia) are associated with the genesis of atherosclerotic

vessel wall changes and coronary heart diseases.

A distir_k:tly increased risk of the development of coronary heart disease is moreover
pmsmﬁifﬂxs&hmorhkiawmstxxmrhxannbhmﬁon,whkhisacaxnpmﬁed,h:nmm
with an overproduction of apolipoprotein B-100. There is therefore, as before, a great
need to make available effective medicaments for the control of atherosclerosis and

coronary heart diseases.

The present invention relates to cycloalkano-indole and -azaindole derivatives of the

general formula (T)
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The present invention relates to cycl oal kano-i ndol e and -azai ndol e
derivatives of the general formula (1) I n which o 2
R~err] and Rh§rrlg i ncl udi ng the doublg bond connecting them together form.
a phenyl or ring or a ring of the formula [efr] wherein Rerr]
denot es hydrogen or straight-chain or branched al kyl having up to 4 carbon

atons, [err] §nd [e;rj,.including t he doubl e bond connecting them together
form a phenyR' randgRorincluding the double bond connecting them, together form a phenyl or

I
pyridyl ring or a ring of the formula NR®,

wherein

R®  denotes hydrogen or straight-chain or branched alkyl having up to
4 carbon atoms, '

R?andFv,hmmxﬁngﬂmukmhbtmmdomnmzﬁngﬂmm;uuxﬂmrﬁxnléphmwiﬁngcx
a 4- to 8-membered cycloalkene or oxocycloalkene radical,

all ring systems mentioned under RY/R? and R¥/R* optionally being substituted
up to 3 times by identical or different halogen, triflucromethyl, carboxyl or
hydroxyl substituents, by straight-chain or branched alkoxy or alkoxycarbonyl
- each having up to 6 carbon atoms or by straight-chain or branched alkyl having
up to 6 carbon atoms, which, for its part, can be substituted by hydroxyl or by
straight-chain or branched alkoxy having up to 4 carbon atoms,

D represents hydrogen, cycloalkyl having 4 to 12 carbon atoms or straight-chain
or branched alkyl having up to 12 carbon atoms,

E represents the -CO- or -CS- group,
L represents an oxygen or sulphur atom or a group of the formula -NR’,

wherein



a 4- to 8-nenbered cycl oal kene or oxocycl oal kene radical, all ring systens
nment i oned under R[err]/R[err] and Rerr]/Rerr] optlonally bei ng

YT or onet hy! o boy g bkt Bt kgl Hhi B2 oriphaF ko) teving am o, 6

branched al koxy or al koegtbes atoms, whichhisiuptionallysubistitufed-ly RpdroR¥106 phien:
strai ght-chain or branched al kyl having up to 6 carbon atons, which, tTor

its part, can be substituted by hydroxyl or by straight- chain or branched

al koxy havi ngpaip t t | kyl

naving 4 to 35 Car BFSES W' AF 5 1 7-merbRbd Stialed HOARIRued YRRVl

to 12 carbon at onshaving up wemmubmstﬂmwcoﬁfsu@dﬂ&Nhnd/or

represents an oxygen or, sul phur a mor a, group of_the forrrula err

wher ei n ﬁlecycesop% g substi up to 3 times by cai dzﬁ‘aem
nitro, carboxyl, halogmorcyanosubstlmemsor-bysumgu-chmnorbrandled
alkenyl or alkoxycarbonyl each having up to 6 carbon atoms or by straight-
chain or branched alkyl having up to 6 carbon atoms, which is optionally
substituted by hydroxyl, carboxyl or by straight-chain or branched alkoxy or
alkoxycarbonyl each having up to 6 carbon atoms,
and/or the cycles optionally being substituted by a group of the formula -OR'°
or NRURZ, |

wherein

R!®  denotes hydrogen or straight-chain or branched alkyl or alkenyl each
having up to 6 carbon atoms,

R" and R" are identical or different and denote phenyl, hydrogen or straight-
chain or branched alkyl having up to 6 carbon atoms
or straight-chain or branched acyl having up to 8 carbon atoms, which
is optionally substituted by a group of the formula -NR"RY,

R® and R™ are identical or different and denote hydrogen or straight-
chain or branched acyl having up to 8 carbon atoms,

R®  represents hydrogen, carboxyl or straight-chain or branched alkoxycarbonyl
havihg up to 5 carbon atoms, :
or represents straight-chain or branched alkyl having up to 6 carbon atoms,
which is optionally substituted by hydroxyl or by a group of the formula
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3 [err] denotes hydrogen or straight-chain or branched al kyl having up to 6
carbon atons, which is optionally substituted by hydroxyl or phenyl, [err]
_represents phenyl_gicf% 5 to 75nenbereqrsaturated or unsaturated

het er ocycl e having u B heteroatons fromthe series consisting of S, N
and/or 0, the cycles optionally being substituted up to 3 tinmes by

I dentical or different, nitro, carboxyl, hal ogen or cyano substituents or by
strai ght-chain or WheeiBhed al kenyl or al koxycarbonyl each having up to 6
carbon atonms or by straight- chain or branched al kyl having up to 6 carbon
atonms, which is optionally

R  denotes phenyl which is optionally substituted up to 3 times by identical
or different halogen or hydroxyl substituents or by straight-chain or
branched alkyl having up to 5 carbon atoms, |
or straight-chain or branched alkyl or alkenyl each having up to 22
carbon atoms, each of which is optionally substituted by a group of the
formula -OR'S, |

wherein

R is hydrogen, benzyl, triphenylmethyl or straightchain or
branched acyl having up to 6 carbon atoms,

R’  represents hydrogen or
R® and R’ together represent the group of the formula <O,
if appropriate in an isomeric form, and their salts.

The cycloalkano-indole and -azaindole derivatives according to the invention can also
_ bepr&sentmthefonnofthelrsalts Ingerml,saltsmﬂlorgamcormorgamcbasm
or acids may be mentioned here.

In the context of the nresent invention, physiologically acceptable salts are preferred.
Physiologically acceptable salts of the compounds according to the invention can be
salts of the substances according to the invention with mineral acids, carboxylic acids
or sulphonic acids. Particularly preferred salts are, for example, those with hydrochloric
acid, hydrobromic acid, sulphuric acid, ph&mhoﬁm acid, methanesulphonic acid,
cthanesulphonic acid, toluenesulphonic acid, benzenesulphonic acid,
naphthalenedisulphonic acid, acetic acid, propionic acid, lactic acid, tartaric acid, citric



substitued by hydroxyl, carboxyl or by straight-chain or branched al koxy or
al koxycar bonyl each having up to 6 cabon atons, and/or the cycles

optionally bej I f bt fonnula [err] or [err],
wherein . edCﬂQ erH Eidﬂ%ﬁ%@ﬁ%r I:(?Hﬁtrai ght-chain or branched,

al kyl or al kenyI each havi ng upto 6carbon atons, [err] and [err] are

Ib(rjgmzlhggl O | éup,and denote phenél hydrogen or strai g%ﬁm&s

acy! hay Pﬂe%@aﬁﬁaﬂ% i il e 38 S A A B
salts are, for example, sodium, potassium, magnesium or calcium salts, and also
ammonium salts which are derived from ammonia, or organic amines, such as, for
example ethylamine, di- or triethylamine, di- or triethanolamine, dicyclohexylamine,
dimethylaminoethanol, arginine, lysine, ethylenediamine or 2-phenylethylamine.

" Including the double bond of parent structure, the cycloalkene radical (R¥R®) in the
context of the invention in general represents a 4- to 8-membered hydrocarbon radical,
preferably a 5- to 8-membered hydrocarbon radical, for example a cyclobutene,
cyclopenténe, cyclohexene, cycloheptene or cyclooctene radical. The cyclopentene,
cyclohexene, cyclooctene or cycloheptene radicals are preferred :

Heterocycle (R’)inthecontextofﬂwinvmtioningeneralreprsems a saturated or
unsaturated 5- to 7-membered heterocycle, preferably a 5- to 6-membered heterocycle,
which can contain up to 3 heteroatoms from the series consisting of S, N and/or O.
Examples which may be mentioned are: pyridyl, thienyl, furyl, pyrrolyl, thiazolyl,
oxazolyl, imidazolyl, morpholinyl or piperidyl. Pyridyl and thienyl are preferred.

“The compounds according to the invention can exist in stereoisomeric forms which
either behave as image and mirror image (enantiomers), or do which do not behave as
image and mirror image (diastereomers). The invention relates both to the.enantiomérs
and diastereomers and their respective mixtures. These mixtures of the enantiomers and

 diastereomers can be separated in 2 known manner into the stereoisomerically uniform

Preferred compounds of the general formula () are those
in which

R' and R’, including the double bond connecting them, together form a phenyl or



wherein [err] and [err] are identical or different and denote hydrogen or
straight- chain or branched acyl having up to 8 carbon atons, [err]
represents hydrogen carboxyl or straight-chain_ or branched al koxycarbonyl

having up to 5 cabon atons, or represents st#ai gRt-chain or branched al kyl
having up to 6 carbon atoms, which is optiorflly sqpstltuted by hydroxyl or
by a group of thep[yndyrlﬂngora[mlgr(}fﬂmefonmﬂa NR%4 V\/nerel n
o
wherein

R®  denotes hydrogen or ﬂnngMHﬂmulorlnmmﬂﬁd alkyl having up to
3 carbon atoms,

R’ and R, including the double bond connecting them, together form a phenyl ring or
a cyclopentene, cyclohexene, cycloheptene, cyclooctene, oxocyclopentene,
oxocyclohexene, oxocycloheptene or oxocyclooctene radical,

all ring systems mentioned under RY/R? and R¥R* optionally being substituted
up to 2 times by identical or different fluorine, chlorine, bromine,
trifluoromethyl, carboxyl or hydroxyl substituents, by straight-chain or branched
alkoxy or alkoxycarbonyl each having up to 4 carbon atoms or by straight-chain
or branched alkyl having up to 4 carbon atoms, which, in turn, can be
substituted by hydroxyl or by straight-chain or branched alkoxy having up to 3
carbon atoms, | |

D  represents hydrogen, cyclobutyl, cyclopentyl cyclohexyl, cycloheptyl,
cyclooctyl or straight-chain or branched alkyl having up to 10 carbon atoms,

E represents the -CO- or -CS- group,

L represents an oxygen or sulphur atom or represents a group of the formula
-NR?,

wherein



[err] denotes phenyl which is optionally substituted up to 3 tines by
I dentical or different hal ogen or hydroxyl substltuents or by

strai ght-chain or brangﬁﬁﬁa@
strai ght-chain or branc 11% or aPﬁmEﬁﬁ each havi n%@up 0 gc‘?r l%%r?
atoms, each of which |embmmn§,wtnduism;tmnﬂbdaibsum@rh3uhy¢bxylwljhmyyl a

[err], wherein is hydrogen, benzyl, triphenylnethyl or straight-chain or
branched acyl having up to 6 carbon atonms, R7 represents hydrogen or

Lo b L LRPRSEE, JSRE SO g8 s b ki, o i

optxonaﬂymbstltuteduptoZtmmbyldmnealordxﬁ'ereMmu'o wboxyl,
fluorine, chlorine, bromine or cyano substituents, by straight-chain or branched
alkenyl or alkoxy carbonyl each having up to 4 carbon atoms or by straight-
chain or branched alkyl having up to 5 carbon atoms, which is optionally
substituted by hydroxyl, carboxyl or by straight-chain or branched alkoxy or
alkoxycarbonyl each having up to 5 carbon atoms,

and/or the cycles are optlonally substituted by a group of the formula -OR™ or
NRllRIZ

wherein

R!®  denotes hydrogen or straight-chain or branched alkyl or alkenyl each
having up to 4 carbon atoms,

R!! and R™ are identical or different and denote phenyl, hydrogen or straight-
chain or branched alkyl having up to 5 carbon atoms
or denote straight-chain or branched acyl having up to 6 carbon atoms,
which is optionally substituted by a group of the formula -NRPRY,

wherein

- R¥ and R" are identical or different and denote hydrogen or straight-
chain or branched acyl having up to 6 carbon atoms, |

R®  represents hydrogen, carboxyl or stralght-chmn or branched alkoxycarbonyl
having up to 4 carbon atoms,
" or represents straight-chain or branched alkyl having up to 5 carbon atoms,
which is optionally substituted by hydroxyl or by a group of the formula
-O-CO-RE,



The cycl oal kano-i ndol e and -azai ndol e derivatives according to the
i nvention can al so be present in the formof their salts. In general, salts

wi th organic or ingp c bases or aciq§ may be nentioned here. In the
context of the pre§@$ﬁg$nvention, physiol ogi cal ly acceptable salts are
preferred. Physiologically acceptable salts of the -conpounds according to
the invention can be salts of the substances according to the invention
with mneral aci dsRcar idengtes phemyl whichris optiquially isubstituted up tm3 times byritentical
preferred salts are, for_e | eq. those, .t h Jhydrochl oric i d, .hydrobr.om c
aci d, sul phuric acid, pfb %“cﬂ‘é%. n@m%ﬂx&r&ﬁlﬁs&kﬂ%ﬁ or by

et hanesul phoni c acid, t i 6P Biaficld dlkylIeRERN§Std £ 0aMof afsihs),

napht hal enedi sul phoni ¢ aci d,  acetic acid, propionic acid, lactic acid,
tartaric acid, citric or straight-chain or branched alkyl or alkenyl each having up to 20

carbon atoms, each of which is optionally substituted by a group of the .
* formula -OR',

wherein

R is hydrogen, benzyl, triphenylmethyl or straight-chain or
branched acyl having up to 5 carbon atoms,

R’  represents hsrdrogen or

RS and R’ together represent the group of the formula =O,
1fappropnate in an isomeric form, and their saits.

Particularly preferred compounds of the general formula (I) are thosé
in which |

R! and R? including the double bond connecting them, together form a phenyl or

I
pyridyl ring or a ring of the formula NR® ,



acid, fumaric acid, maleic acid or benzoic acid. Physiologically acceptable
salts can al so be netal or ammonium salts ofthe conpounds according to the

i nventi on which haye a.ééda qgéiﬁ) or . Particularly preferred salts
are, for exanple, 'sodiu §§ éﬁ% %@%ﬁ@5|un1or calciumsalts, and al so-
anmoni um salts which are derived fromammonia, or organic amnes, such as,
for exanple et;yla ne, di- or trlethylanlne d|- or trlethanolanlne

di cycl ohexy! 3% and Ryiineluding she double:bord connegting them, togsther form a phemyd dingrome

O ol ErLt DA o Rl bR B R SR

represents. a 4- t coxbeyeloheiend oxodiel Héﬂﬂ@i&dr&ﬂ&éﬁdlood%rﬁﬁﬁdi%ﬂ,y a 5- to
8- menber ed hydrocarbon radical, for exanple a cycl obutene, cycl opent ene,
cycl ohexene, cycl oheptene or cyclooctene radi cal . The cycl opent ene,

all ring systems mentioned under RVR? and R¥/R* optionally being substituted
up to 2 times by identical or different fluorine, chlorine, bromine,
trifluoromethyl, carboxyl or hydroxyl substituents, by straight-chain or branched
alkoxy or alkoxycarbonyl each having up to 3 carbon atoms or by straight-chain
or branched alkyl having up to 3 carbon atoms, which, for its part, can be
substituted by hydroxyl, methoxy or ethoxy,

D represents hydrogen, cydhmenqd,camkﬂmmyL cycloheptyl, cyclooctyl or
straight-chain or branched alkyl having up to 6 carbon atoms,

E  represents the -CO- or -CS- group,

L represents an oxygen or sulphur atom or represents a group of the formula
-NR?,

wherein

R®  denotes hydrogen or straight-chain or branched alkyl having up to 4
carbon atoms, which is optionally substituted by hydroxyl or phenyl,

RS represents phenyl, pyridyl or thienyl, each of which is optionally substirited up
to 2 times. by identical or different nitro, carboxyl, fluorine, chlorine, bromine
or cyano substituents, by straight-chain or branched alkenyl or alkoxycarbonyl
each having up to 3 carbon atoms or by straight-chain or branched alkyl having
up to 4 carbon atoms, which is optionally substituted by hydroxyl, carboxyl or

.lnlmmﬁgMHﬂmhlombmnmhaiénmmy(r:ﬂhmqmadxmwlemﬂlhaﬁmglqau>4
carbon atoms, |



cycl ohexene, cyclooctene or cycloheptene radicals are preferred Heterocycle
[err] in the context of the invention in general represents a saturated or

unsaturated 5- to_7j ere heter ef er abl menmber.ed
het erocycl e, whi cﬂ"‘yrmﬂg Q&&%@M é?‘&?rpfﬂ@ f@EWIGSOR'E or
consisting of S, NRHgi2r O Exarrpl es which may be nentioned are: pyridyl,
thienyl, furyl, pyrrolyl, thiazolyl, oxazolyl, imidazolyl, norpholinyl or

pi peri dyI. Pyri dyl and thienyl are preferred. The corrpounds according to
the invention can_exist in stereoisoneric forns which either behave as

I mage and mrror | (enantioners), or do which do not behave as inmage
and mrror inmage (diastereoners). The invention relates both to the
enantionmers and di astereorrers and their respective mixtures. These mi xtures

of the enantiomer & anddmotahyﬁ'ogmorsumglkckmpmmmhedra&ykmwmhm
into the stereoi sorrerlﬁg é u%fo E constituents.

R and R™ are identical or different and denote phenyl, hydrogen or straight-
chain or branched alkyl having up to 4 carbon atoms
or denote straight-chain or branched acyl having up to 5 carbon atoms,
which is optionally substituted by a group of the formula -NRPR;

wherein

RE and R* are identical or different and denote hydrogen o straight-
chainorbranchédacylhavinguptoSca:bonatoms,

R®  represents hydrogen, carboxyl or straight-chain or branched alkoxycarbonyl
having up to 3 carbon atoms,
or represents straight-chain or branched alkyl having up to 4 carbon atoms,
which is optionally substituted by hydroxyl or by a group of the formula
~O-CO-RY,

wherein

RY  denotes phenyl which is optionally substituted up to 3 times by identical
or different straight-chain or branched alkyl having up to 3 carbon
atoms,

" or denotes straight-chain or branched alkyl or alkenyl each having up to
19 carbon atoms, each of which is optionally substituted by a group of
the formula -ORS,



Preferred conpounds of the general forrmula (I) are those in which [err]
and [err], including the double bond connecting them together forma

phenyl or 6 pyridyl r aring ofythe formula [err] O [err]
denot es hydrogen or stralgﬁw9cha|n or branched al kyl having up to 3 carbon
atons, [err] and [err], including the double bond connecting them together

forn1a phenyl ring or 16 . _ .
R denotes hydrogen, benzyl, triphenylmethyl or straight-chain or
- branched acyl having up to 4 carbon atoms,

R’ nqne&mnshydnnkn(r
RS and R’ together represent the group of the formula =O,
if appropriate in an isomeric form, and their salts.

}&pnxmﬁsﬁrthe;qunaﬁunofﬂmuinnpmmmk(ﬂhhcgnmaalﬁnnnﬂa(Dzuzoﬁﬁngto
the invention has additionally been found, characterized in that

carboxylic acids of the general formula (IT)

~ in which
IU,FF,FP,Rfamd])luweinernanﬁngindkzth
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a cycl opentene, cycl ohexene, cycl oheptene, cycl ooctene, oxocycl opentene,
oxocycl ohexene, oxocycl oheptene or oxocycl ooctene radical, all ring systens
menti oned under [err] and [err] optionpally being substituted up to 2 tines
by identical or different fluorine, chlorine, bromne, trifluoronethyl,

car boxyl or hydroxyl substituents, by straight-chain or branched al koxy or
al koxycar bonyl each having up to 4 carbon atons or by straight-chain or
branched al kyl having up to 4 carbon atons, which, in turn, can be
substit ut ed ;bysbydroxyl or by straight-chain or branched al koxy having up
to 3 carbon~atons, D represents hydrogen, cyclobutyl, cyclopentyl,

cycl ohexyl, cycl oheptyl, cyclooctyl or straight-chain or branched al kyl

havi ng up t?élo igé%%p atqnshuE represents the -CO or -CS- group,

and
R"”  has the indicated meaning of R®, but does not represent carboxyl,
in an inert solvent and in the presence of bases and/or auxiliaries,

and, if appropriate, functional groups are varied by hydrolysis, esterification or
reduction.

The process according to the invention can be illustrated by the following reaction
scheme:



L an oxygen or sul phur atomor represents a group of the
formul a wherein [err] denotes hydrogen or straight-chain or branched
al kyl having up to 5 carbon atons, whicjyis optionally substituted by
hydroxyl or phenyl, phenylgmpyrldyl furyl, thienyl or imdazolyl, each of
which is. optlonally substluuted up to 2 tinmes by identical or different
nitro, carboxyl, f Y, Thlorine, bro or cyano substituents, by
strai ght-chain or enyl or al carbonyl each having up to 4

carbon atons or by stra‘ghr- chain of branthed al kyl having up to 5 carbon
atonms, which is optiona HN
' COH
CH,
N
by
5
N~ N7 TcH, [::]
Dichloromethaneftristhylamine .
:r-vmmammm ‘\%co—m)\/c’“
hylcarbodiimide hydrochloride d
CH, deiereomers \ " CH,
\ .
Z o
N "N TCH, © : N~ TN~ TCH, ©

Suitable solvents for the amidation are in this case inert organic solvents which do not
change under the reaction conditions. These include ethers, such as diethyl ether or
tetrahydrofuran, halogenohydrocarbons such as dichloromethane, trichloromethane,
tetrachloromethane, trichloroethane, tetrachloroethane, 1,2-dichloroethane or
trichloroethylene, hydrocarbons such as benzene, xylene, toluene, hexane, cyclohexane
or petroleum fractions, nitromethane, dimethylformamide, acetone, acetonitrile or
hexamethylphosphoramide. It is also possible to employ mixtures of the solvents.
Dichloromethane, umnhwkoﬁnmL acetone muldumamﬂﬁnnmnumsan:pmﬁcuhﬂy
preferred.

Bases which can be employed for the process according to the invention are in general
inorganic or organic bases. These preferably include alkali metal hydroxides such as,
for example, sodium hydroxide or potassium hydroxide, alkaline earth metal
hydroxides, such as, for example, barium hydroxide, alkali metal carbonates such as



substituted by hydroxyl, carboxyl or by straight-chain or branched al koxy
or al koxycarbonyl each having upto 5 carbon atons, and/or the cycles are

ont onal L <ty Lol o S chiPd” Moyl Al il SfbaL5H8H .1

havi ng upt o 4caleiuhpcarbbming . orlaliali meat! afkexides stich asCdhing oF i RE@Rkidend

denot e phenyl, hydrogen or ,straight- chain or branched al ky aving up to 5

carbon atons &d“é@n@!'e hethoriden oo r petassitun e tertalagtoxide, v ion g organico amines

[cgl: lrai)n 3}12?2' m&d@mal g%hsuggt 'ﬁ'mhﬁlflan%}/l QLo of tt]e f%uglJl a
1,4-diazabicyclo[2.2.2]octane (DABCO), 1,8-diazabicyclofS.4.0Jundec-7-ene (DBU),
pyridine, diaminopyridine, methylpiperidine or morphohne. It is also possible to
employ alkali metals such as sodium and their hydrides such as sodium hydride as
bases. Sodium and potassium carbonate and triethylamine are preferred. |

The base is employed in an amount from 1 mol to 5 mol, preferably from l_mblto_
3 mol, relative to 1 mol of the compound of the general formula (II).

The reaction is in general camied out in a temperature range from 0°C to 150°C,
preferably from +20°C to +110°C.

The reaction can be carried out at normal, increased or reduced pressure (e.g. 0.5 to
5 bar). In general, the reaction is carried out at normal pressure.

The amidation can optionally proceed via the activated stage of the acid halides, which
can be prepared from the corresponding acids by reaction with thionyl chloride,
phosphorus tnchlonde, phosphorus pentachlonde, phosphorus tribromide or oxalyl
chloride.

The abovementioned ‘bases can optionally also be employed for the amidation as
acid-binding auxiliaries.

Suitable auxiliaries are also dehydrating reagents. These include, for example,
carbodiimides such as diisopropylcarbodiimide, dicyclohexylcarbodiimide and
N~(3-dimethylaminopropyl)-N'-ethylcarbodiimide hydrochloride or carbonyl compounds
such as carbonyldiimidazole or 1,2-oxazolium compounds such as 2-ethyl-S-phenyl-
1,2~oxazolium-3-sulphonate or propanephosphonic anhydride or iso-butyl chloroformate
or benzotriazolyloxy-tris-(dimethylamino)phosphonium  hexafluorophosphate  or
dipheny! phosphoramidate or methanesulphonyl chloride, if appropriate in the presence



[err] and [err] are identical or different ‘and denote hydrogen or straight-
chain or branched acyl having up tp 6 carbon atons, represents hydrogen,

Cuneo % HER 00 R AR e )

atons, whi ch iieyelohéxyhedrbodiianitls hd N Rytrbxyshusihietigs, Or by a group of the

formula [err], wherei n 8 [err] denotes phenyl which is
optionally substit ut ed up to 3 tines by identical

The acid-binding agents and dehydrating reagents are in general employed in an
amount from 0.5 to 3 mol, preferably from 1 to 1.5 mol, relative to 1 mol of the
corresponding carboxylic acids.

The variation of finctional groups, for example hydrolysis, esterification and reduction,
andakm!mpmaﬁuncfixmmnsandsdkﬁxnmﬁoniscmmkdcmmbycumbnmnrnmﬂuxb.

The carboxylic acids afﬂmagpmaalfbnnuktﬂﬂ)an:n@wrandcmn.be;nepmtd.by

reacting
compounds of the general formula (IV)
THC
co,R"® (IV),
D
in which

D has the meaning indicated,

T represents a typical leaving group, for example chlorine, bnxnumglminq
' umwkneornxxyhm;;ne&mdﬂylnonnmg

and
R®  represents (C,-C,)-alkyl,

with compounds of the general formula (V)



or different fluorine, chlorine, brom ne or hydroxyl substiuents or by
strai ght-chain or branched al kyl having up to 4 carbon atons, or
strai ght-chain or branched al kyl or al kegwyl each having up to 20 carbon

atons, each of which is optional | \R? ubsti t uRdd by a group of the formula
[err], wherein [err] is hydrogen, b tri phenyl net hyl or :
strai ght-chain or branched acyl havir} uplto 5 carbon atons, R7
represents hydrogen or [err] and [ gL r (épresent t he group of the
formula =0, if appropriate in an soner cf n1 and their salts.

Particularly preferred. conpounds of thejgeneral fornula (I) are those
H

in which
R, R? R? and R* have the meaning indicated,
in inert solvents, if appropriate in the presence of a base.

Suitable solvents for the process are the customary organic solvents which do change
under the reaction conditions. These preferably include ethers such as diethyl ether,
dioxane, tetrahydrofuran, glycol dimethyl ether, or hydrocarbons such as benzene,
toluene, xylene, hexane, cyclohexane or petroleum fractions, or halogenohydrocarbons
such as dichloromethane, trichloromethane, tetrachloromethane, dichloroethylene,
trichloroethylene or chlorobenzene, or ethyl acetate, triethylamine, pyridine, dimethyl
sulphoxide, dimethylformamide, hexamethylphosphoramide, acetonitrile, acetone or
nitromethane. It is also possible to use mixtures of the solvents mentioned.
Dimethylformamide and tetrahydrofuran are preferred.

The bases employed for the process according to the invention can in general be
inorganic or organic bases. These preferably include alkali metal hydroxides, for
- example, sodium hydroxide or potassium hydroxide, alkaline earth metal hydroxides,
for example, barium hydroxide, alkali metal carbonates such as sodium carbonate or
potassium carbonate; alkaline earth metal carbonates such as calcium carbonate, or
alkali metal alkoxides such as sodium or potassium methoxide, sodium or potassium
' eﬂunddborpo&wﬁmnluxbbuunddacntngmﬁcanﬁdasGﬁaﬂwmxh4;mmnhuxoswdaas
triethylamine, or heterocycles such as 1,4-diazabicyclof2.2.2]octane (DABCO),
1,8-diazabicyclo[5.4.0Jundec-7-ene (DBU), pyridine, diaminopyridine, methylpiperidine
. or morpholine. It is also possible to employ alkali metals such as sodium or their
hydrides such as sodium hydride as bases. Sodium hydride, potassium carbonate,
triethylamine, pyridine and potassium tert-butoxide, DBU or DABCO are preferred.



in which [err] and [err], including the double bond connecting them
t oget her forma phenyl or pyridyl ring or a ring of the fornula [err]

the doubl e bond c&ﬁggﬁn It?%g?? et% a ph é(?%?ﬁ‘g; .L‘ﬁgbk}“’fa%fg‘%@g

cycl opent ene, framcl mnémﬁemobydhmwbnml of ied compound of ahe forerude GIV)ene

oxocycl ohexene, oxocycl oheptene or oxocycl ooctene radical, all riné systens
menti oned under [err] and [err] optionally being substituted

wher ei n

The process according to the invention is in general carried out in a temperature range
from -30°C to +100°C, preferably from -10°C to +60°C.

Thepmcwsaccording&ﬂxeinvmﬁmishgmmlca;ﬁeﬂomanonnalpmsme.
However, it is also possible to carry out the process at elevated pressure or at reduced
pressure (e.g. in a range from 0.5 to 5 bar). |

The compounds of the general formula (ITT) are known per se.

'Ihecompom;dsofthegeneralfommla(IV)are.lmownorcanbepreparedin-analogy
to known methods.

The compounds of the general formula (V) are known or can be prepared in analogy
to known methods.

The compounds of the general formula (I) according to the invention have an
unforeseeable spectrum of pharmacological action.

They can be used as active compounds in medicaments for the reduction of changes to
vessel walls and for the treatment of coronary heart disorders, cardiac insufficiency,
brain power disorders, ischaemic brain disorders, apoplexy, circulatory disorders,
disorders of the microcirculation and thromboses.

Furthermore, the proliferation of smooth muscle cells plays a decisive part in the

occlusion of vessels. The compounds according to- the invention are suitable for

inhibiting this proliferation and thus preventing atherosclerotic processes.

The compounds according to the invention are distinguished by a lowering of the

ApoB-100-associated lipoproteins (VLDL and its degradation products, e.g. LDL), of
ApoB-100, of triglycerides and of cholesterol. They thus have useful, superior



up to 2 times by identical or different fluorine, chlorine, brom ne,
trifluoronethyl, carboxyl or hydroxyl substituents, by straight-chain or

branched al kw?ﬂ ng&;ﬁ&r carbon atons or by
strai ght -chai'n or aé% a avitng up totgggg'gﬁ%ﬁ‘ atons, which, for
Its part, can be substituted by hydroxlyl ] rrelt hoxy Iorhet hory DI I
represents qﬁdrogea, cl gpenty], cycl ohexyl, cycloheptyl, cyclooc or
strai ght - chai Xnﬁé&?uﬁnl@;d"% aceording-tothe inv mttonCEnSIStlst%st
represents the t or ~SU
atom or repr esg%@sg grcc?@]d? ngqpb ?ﬁﬁl{gw&‘ 3&@%&#’%@%} fﬂ@%f@%
hydr ogen or swssouiayed lipoproteins fione livee delis, lyvhich 3equds inPa téwéring of the VLDL
plasma level. ThlslmwmngofVLDLmustbeacoompamedbyalowenngofﬂxe |
plasma level of ApoB-100, LDL, triglycerides and cholesterol; a number of the
abovementioned risk factors which are involved in vessel wall changa;s are thus
simultaneously decreased.

The compounds according to the invention can. therefore be employed for the
prevention and treatment of atherosclerosis, obesity, pancreatitis and constipation.

L Inhibition of the release of ApoB-100-associated lipoproteins

The test for detecting the inhibition of the release of ApoB-100-associated lipoproteins
from liver cells was carried out in vitro using cultured liver cells, preferably using cells
of the human line HepG2. These cells are cultured under standard conditions in
medium for the culture of eukaryotic cells, preferably in RPMI 1640 with 10% foetal
calf serum. HepG2 cells synthesize and secrete into the culture supernatant ApoB-100-
associated lipoprotein particles which in principle are built up in a similar manner to
the VLDL and LDL particles which are to be found in the plasma.

These particles can be detected using an immunoassay for human LDL. This
immunoassay is carried out using antibodies which have been induced against human
 LDL in rabbits under standard conditions. The anti-LDL antibodies (rabbit anti-LDL |
Ab) were purified by affinity chromatography on an immunosorbent using human LDL.
These purified rabbit anti-LDL Ab are adsorbed on the surface of plastic. Expediently,
this adsorption is carried out on the plastic surface of microtitre plates having 96 wells,
 preferably on MaxiSorp plates. If ApoB-100-associated particles are present in the
supernatant of Hep-G2 cells, they can be bound to the insolubilized rabbit anti-LDL
Ab, and an immune complex results which is bound to the plastic surface. Unbound
proteins are removed by washing. The immune complex located on the plastic surface



car bon atohs, which is optionally substituted by hydroxyl or phenyl, [err]
represents phenyl pyrldyl or thlenyl each of -which is optionally

substituted 5&0&* carb
fluorine, chlorine ne or cy%ﬁdsdggst IS, @gﬁme%ed

al kenyl or al dmkpurifi mwmﬁmmmmcwugmedmﬂl
strai ght - cha or branched E havi ng up to 4 carbon atons, WAiCh is

optionally s t%ﬂ@dpﬁy epnverts dhe isplourless gubstrate: TMBr into a

andlor the oy SoRed PRy B o%%ﬁ%s???%eﬁﬁsﬁ%%%ﬁéf%%mw

[err] or with H,SO,, the specific light absorption at 450 nm is determined, which is a measure
of the amount of ApoB-100-associated particles which have been secreted into the
culture supematant by the HepG2 cells.

Surprisingly, the compounds according to the invention inkibit the release of the
ApoB-100-associated particles. The IC;, value indicates at which substance
concentration the light absorption is inhibited by 50% in comparison with the control

(solvent control without substance).

IC;, [107 mol/l]

28

1.1

2. Determination of the VILDL, secretion in vivo in the hamster

The effect of the test substances on VLDL secretion in vivo is investigated in the
hamster. To do this, golden hamsters are anaesthetized with Ketaset (83 mg/kg s.c.) and
Nembutal (50 mg/kg i.p.) after premedication with at-opine (83 mg/kg s.c.). When the
animals have become reflex-free, the jugular vein is exposed and cannulated.
0.25 m/kg of a 20% strength solution of Triton WR-1339 in physiological saline
solution is then administered. This detergent inhibits the lipoprotein lipase and thus

' leads to a rise in the triglyceride level as a result of a lack of catabolism of secreted
VLLY - particles. This triglyceride rise can be used as a measure of the VLDL secretion



wherein [err] denotes hydrogen or straight-chain or branched al kyl or

al kenyl each having up to 3 carbon atons, [err] and [err] are identical or
di fferent and_denote phenyl, hydrogen %o straight- chain or branched al kyl
having up to arbon atons or denote stralght chain or branched acyl
having up to 5 carbon atons, which is optionally substituted by a group of
the formula [err], wherein [err] and [err] are identical or different and

denot e hydr og: is $akenifopm thecanimnals be: dneamtalsolomaﬂdtvm/hmgs aftertainfinistratiom

oo Lo PO B3R W aRER of e 5ol € e bioba & 35t
ﬁxiww:hmmsatnxnntﬁﬂuﬁﬂnunzandthﬂnowennghtat4%:,nlaukruaemdcknﬁng :
completely. It is then centrifuged at 10,000 g for 5 minutes. The triglyceride
concentration in the serum thus obtained is determined with the aid of a modified -
commercially available enzyme test (Merckotest® triglyceride No. 14354). 100 pl of
serum are treated with 100 pl of test reagent in 96-hole plates and incubated at room
temperature for 10 minutes. The optical density is then determined at a wavelength of
492 nM in an automatic plate-reading apparatus (SLT Spectra). Serum samples having
an excessively high triglyceride concentration are diluted with physiological saline
solution. The triglyceride concentration contained in the samples is determined with the
aid of a standard curve measured in parallel. In this model, test substances are
administered intravenously either immediately before administration of the detergent or
orally or subcutaneously before initiation of anaesthesia.

5 | 3-6
" 7 10-20

3. Inhibition of intestinal triglyceride absorption in vivo (rats)

The substances which are to be investigated for their triglyceride absorption-inhibiting
amhmn1nnww0znezﬁhnnm&maionﬂbru)nﬁﬂe\ﬂburlau;hawngztbodvangm:of
between 170 and 230 g. For this purpose, the animals are divided into groups of 6
animals 18 hours before substance administration and food is then withdrawn from
them. Drinking water is available to the animals ad libitum. The animals of the control

gnnqmlnuﬁwsanaumemn;uagummﬂxswqxnﬁon<n'atm@aumﬁ1smgnnﬁon\Mﬁch



or repfesents straight-chain or branched al kyl having up to 4 carbon atons,
which is optionally substituted by hydroxyl or by a group of the fornula

[err], V\herelcbnfaﬁ{srbhvéj%ﬂoqh‘éﬁiﬁr?%ﬂwﬂ% I Suspétisic" piepiths
3 tines by identical or differe stralght chal'n or ?r n ﬁﬁ%| havi ng

up to 3 car bdimaxobe substanses ta:be investigntad are suspendedvincar: appopriidte itragacanth-
2Iult§§?Iy![ u?gghtﬁ?ﬁ%l nﬁ Hg ;o !ﬁar bon al Onﬁ'ﬁ ciﬂﬁ_g,lof Wmﬁ !ls l())eql [ Onﬁll I ¥

To determine the basal serum triglyceride content, blood is taken from each rat by

puncture of the retroorbital venous plexus before stomach tube application. The

tragacanth suspension, the tragacanth-olive oil suspensions without substance (control

animals) or the substances suspended in an appropriate tragacanth-olive oil suspension

are then administered to the fasting animals using a stomach tube. Further taking of

blood to determine the postprandial serum triglyceride rise is carried out, as a rule, 1,
- 2 and 3 hours after stomach tube application.

The blood samples are centrifuged and, after recovering the serum, the triglycerides are
determined photometrically using an EPOS analyzer 5060 (Eppendorf Gerfiteban,
Netheler & Hinz GmbH, Hamburg). The determination of the triglycerides is carried
out completely enzymatically using a standard commercial UV test.

The postprandial serum triglyceride rise is determined by subtraction of the triglyceride
preliminary value of each animals from its corresponding postprandial triglyceride
concentrations (1, 2 and 3 hours after administration).

The diﬁ'ermc&s(innnnol/l)ateachpoint in time (1, 2 and 3 hours) are averaged in the
groups, and the mean values of the serum triglyceride rise (ATG) .of the substance-
treated animals 1scomparedmththeammalswtuchonly received the tragacanth-oil

_suspension.

The serum triglyceride course of the control animals which only received tragacanth is
also calculated. The substance effect at each point in time (1, 2 and 3 hours) is
determined as follows and indicated in_A% of the oil-loaded control.



wherein 11 [err] denotes hydrogen, benzyl, triphenyl nmethyl or
strai ght-chain or branched acyl having up to 4 carbon atons, [err]
reresents hydrogen or [err] and [err] R@gether represent t he group of the
formula =0, if appropg, n_j SonAT@ Lo ARG, [ heir salts. A process
for the preparation 85" ?%SI)’E Bé S o ' ——fom -1¥ 1@cording to
the i nvention has addltlonally been fooﬂ’eﬂlﬂ{‘w

ol camerpl t hat car boxylic

aci ds of the ﬁec?o?llofor ce?lzr] n, Whi %Etpo on the triglyceride rise (A%)

2haftera tnglyoende loading in the serum of fasting rats. The serum triglyceride rise
of fat-loaded control animals relative to the serum triglyceride level of tragacanth
control animals corresponds to 100%. n=6animalspergr'oup.,

Serum tiglyceride rise in % (2 h
PP)

Triglyceride loadmg | 100

Tragacanth control 0
Substance 10 mg/kg of body weight p.o.

Ex. No. 10 | | e
Ex. No. 66 67 .
Ex No. 54 54
Ex. No.71 |18

Ex. No. 5

Ex. No. 20

 Statistical evaluation is carried out using Student's ¢ test after preliminary checking of
the variances for homogeneity.

Substances which at one point in time statistically significantly (p < 0.05) decrease the
postprandial serum triglyceride rise by at least 30% compared with the untreated
control group are regarded as pharmacologically active. | '



[err], [err], [err] and D have the neani ng indicated, are am dated using

conmpounds of the general formula (111) err] 12 in which [err] has
the neani ng i §0nhitiGéh of VIIDY. sécretidifih |cat ed nmeaning of [err], but
does not represent carboxyl, In an inert o ent and in the presence of

bases and/or auxiliaries, _ ,
Theacﬁonofﬂletwtsuhstatlc&sonVLDLsecreﬁonislikewise investigated in the rat.
To do this, 500 mg/kg of body weight (2.5 mg/kg) of Triton WR-1339, dissolved in
physiological saline solution, is administered intravenously into the tail vein of rats.
Triton WR-1339 inhibits lipoprotein lipase and thus leads to an increase in the
triglyceride and cholesterol level by inhibition of the VLDL catabolism. These rises can
be used as a measure of the VLDL secretion rate.

Blood is taken from the animals by puncture of the retroorbital venous plexus before
and also one and two hours after administration of the detergent. The blood is
incubated at room temperature for 1 h for clotting and the serum is obtained by
centrifugation at 10,000 g for 20s: The triglycerides are then photometrically
determined by means of a standard commercial coupled enzyme test (Sigma
Diagnostics®, No. 339) at a wavelength of 540 nm. Measurement is carried out with
the aid of a likewise coupled enzyme test (Boehring Mannheim ®, No. 1442350) at a
wavelength of 546 nm. Samples with triglyceride or cholesterol concentrations which
exceed the measuring range of the methods are diluted with physiological saline
solution. The determination of the respective serum concentrations is carried out with
the aid of standard series measured in parallel. Test substances are administered orally,
intravenously or subcutaneously immediately after the Triton injection.

The invention additionally relates to the combination of cycloalkano-indole and
-azaindole derivatives of the general formula (I) with glucosidase and/or amylase

* inhibitor for the treatment of familial hyperlipidacmia, obesity (adiposity) and diabetes
mellitus. Glucosidase and/or amylase inhibitors in the context of the invention are, for
example, acarbose; adiposine, voglibase, miglitol, emiglitate, MDL 25637, camiglibase
(MDL 73945), tendamistat, AI-3688, trestatin, pradimilin-Q and salbostatin.

Combination of acarbose, miglitol, emiglitate or voglibase with oné of the
- abovementioned compounds of the general formula (I) according to the invention is
preferred.



and, if apppropriate, functional groups are varied by hydrolysis,
esterification or reduction. The process according to the invention can be

L e A SR NG o i e
CRag®t"Ccf St st sl s St e 00, 411 Bl
tri chl or omet h3ispensions and solutions, using inert, non-toxic, pharmaceutically suitable excipients
or solvents. In this case, the therapeutically active compound should in each case be
present in a concentration of approximately 0.5 to 90% by weight of the total mixture,
i.e. in amounts which are sufficient in order to achieve the dosage range indicated.,

The formulations are prepared, for example, by extending the active compounds with

‘solvents and/or excipients, if appropriate using emulsifiers and/or dispersants, it
optionally being possible, e.g. in the case of the use of water as a diluent, to use
organic solvents as auxiliary solvents.

Administration is carried out in a customary manner, preferably orally or parenterally,
in particular perlingually or intravenously.

In the case of parenteral adrhinistration, solutions of the active compound can be
employed using suitable liquid vehicles.

In general, it has proved advantageous in the case of intravenous adminstration to
administer amounts of approximately 0.001 to 1 mg/kg of body weight, preferably
approximately 0.01 to 0.5 mg/kg of body weight, to achieve effective results, and in the
case of oral administration the dose is approximately 0.01 to 20 mg/kg of body weight,
preferably 0.1 to 10 mg/kg of body weight.

In spite of this, it may optionally be necessary to depart from the amounts mentioned,
namely depending on the body weight or on the type of administration route, on
individual behaviour towards the medicament, the manner of its formulation and the
time or interval at which administration takes place. Thus, in some cases it may be
adequate to manage with less than the abovementioned minimum amount, while in
other cases the upper limit mentioned must be exceeded. In the case of the
administration of larger amounts, it may be advisable to divide these into several
individual doses over the course of the day. |



tetrachl oronet hane, trichloroethane, tetrachloroethane,
1, 2-di chl oroet hane or trichloroethylene, hydrocarbons such as benzene,

xyl ene, tol ueiﬁgnﬁﬁfﬁ Wne or,etrol eum fractions, nitronethane,
di mret hyl f ormam de, acetone, ace Ttril e or hexmet hyl phosphor amde. It is
al so possible to enploy m xtures of the solvents. D chloronethane,

t et rahydr of uran, acetone and d| met hyl formam de are particularly preferred.
Bases whi ch cédlide enpl gixkwe of therfour poss mdwamme:mthemsw céntues af e

in general inorganic or e se preferably include al kali
met al hydroxi des such ag%ﬁ%l?&gﬁ% %‘01%{;% um hydr oxi de or potassium
hydr oxi de, al dial Ane ear idinsteeéopher hating the drgersRValas . for exanple, barium -
hydr oxi de, al El,aalé metal ¢arbonates such as ' _
= dlastcreomhavmgﬂlesmalleervalue

ent = enantiomer

2entdia = mixture of two enantiomerically pure diastereomers

ent dia A = enantiomerically pure diastereomer having the larger R, value

ent dia B = enantiomerically pure diastereomer havmg the smaller Rfvalue

R = Renantxomer

rac = racemate .

rac dia A = racemic diastereomer having the larger R, value

- rac dia B = racemic diastereomer having the smaller R, value -

S = S enantiomer
Abbreviations used:
Ac = acetyl
- Bn = Eenzyl
Bz = benzoyl
iB = isobutyl
nBu = normal butyl
sBu = secondary butyl
tBu = tertiary butyl
DDQ = 2,3-dichloro-5 ,6-dicyano-1 4—benzoqumone
cDec - = cyclo-decyl
DMF = N)N-dimethylformamide

DMSO = dimethyl sulphoxide
cDodec = cyclo-dodecyl

Et = ethyl
cHept = cyclo-heptyl
cHex = cyclo-hexyl

HOBT = 1-hydroxy-1H-benzotriazole



sodi um car bonate or potassium carbonate, alkline earth netal carbonates
such as cal ci um carbonate, or alkali netal al koxi des such as sodi um or
pot assi um metmxi de,=soﬂ'| H or pot assi im et hoxi de or potassium
tert-but oxi de, "or organ i nes (trial 9I ([err])am nes) such as
trietylam ne,Me§ het®rofiegyles such as 1, 4-diazabicycl o[ 2. 2. 2] oct ane
(DABCO), 1, 8-di azabicyclo[5.4.0]undec-7-ene (DBU), pyridine, .
di am nopyr i di ¢hion nmetfiy| @y aylne or norpholine. It is also possible to

enpl oy al kal i t al S=Su§{hl§-§8t§’ di um and their hydrides such as sodi um
hydride as. b s. Sodi Eot assium carbonate and triethylam ne are
preferred. ThePdppse +=s jin an amount from1 nol to 5 nol,

preferably from nol to 3 ol relative to 1 nol of the compound of the
general formARent| | )= TRAmalpeatybn is in general carried out in a

tenperature rgpge frgmBﬁ&M]C to 150[err]C,

cPr - = cyclo-propyl

nPr = normal propyl

iPr = isopropyl

THF = tetrahydrofuran
TMS = tetramethylsilane
pTol = para-tolyl

pTds = para-tosyl

cUndec = cyclo-mdécyl
Solvent

Dichloromethane : methanol = 20:1
Dichloromethane : methanol = 50:1
Dichloromethane : ethanol = 20:1
Dichloromethane : ethanol = 50:1
Petroleum ether : ethyl acetate = 1:1
Dichloromethane : methanol : acetic acid = 90:10:2
Petroleum ether : ethyl acetate = 2:1
Petroleum ether : ethyl acetate = 10:1
Toluene

Toluene : ethyl acetate = 1:1
Petroleum ether : ethyl acetate = 5:1
Dichloromethane |

Petroleum ether : ethyl acetate = 20:1
Dichloromethane : methanol 10:1
Cyclohexane : ethyl acetate = 1:1

WO ZZOR-TDOMEUOOW® > g



preferably from+20[err]C to +110[err]C. The reaction can be carried out at

normal , increased or reduced pressure (e.g. 0.5to 5 bar) In general, the
reaction is Rhidne a@? pressyy e. The am dagi on can optlonally
proceed via the activdted stage’ of the acid halides, i ch can be prepared

from t he cor rkedyenediatiylzacetdte 58:F eaction with thi onyIRchI ori de, phosphorus

trichloride, épeg.g hor us pe tachl orréj]a phosphorus tripromi de or oxalyl
chl ori de. Y. optionally al s® be enpl oyed for the

am dation asmgugr&h&gmﬁg @hario] =24.1es. Suitable auxilfaries are also
dehydr ati ng reagents These |r(1J(l:I u%fg for exanple, carbodiin des such as
di'i sopr opy! c Dichloramdtbane chthgmilsh]zﬁc!rl car bodi i m de andUJ

N- ( 3- di net hyl am nopropyl ) - N -et hyl car bodi i m dehydr ochl ori deor car bonyl|

conpounds .
Preparation procedure for the TLC mobile phase BABA:

87.9 ml of an aqueous 0.06667 molar potassium dihydrogen phosphate solution and
12.1 ml of an aqueous 0.06667 molar disodium hydrogen phosphate solution are mixed.
60 ml of the solution prepared in this way are shaken with 200 ml of n-butyl acetate,
36 mi of n-butanol and 100 ml of glacial acetic acid and the aqueous phase is removed.
The organic phase is the mobile phase BABA.



such as carbonyl dii m dazol e or 1, 2-oxazolium conpounds such as

2- et hyl - 5-phenyl - 1, 2-oxazol i um 3-sul phonat e or pr opephosphoni ¢ anhydri de or
i so-butyl chlgbes o G inmihs 3
benzotri azol yToxXy=trrs=(ar -thylanino)ﬁkosphoniun1 hexaf | uor ophosphate or
di phenyl phosphoram date or anesul phonyl chloride, if apropriate in the
presence q% baiei such as triethylam ne or N ethyl norpholine or

N- net hyl pi per r di cycl ohexyl carbodii m de and N hydroxysucci ni m de.
The aci d-bi ndi ng agents and dehydrati ng reagents are in general enployed in
an amount fromO0.5 to 3 nol, preferably from1l to 1.5 nol, relative to 1

mol of the cd-Allylosyd-cdoroatddyibénzensci ds.
o/\/
Cl .

11.5 g (70 mmol) of 1-allyloxy-2-hydroxymethyl-benzene are treated with 11.6 ml

(84 mmol) of triethylamine at 0°C in 110 ml of dichloromethane and then slowly
- reacted with 54 ml (70 mmol) of methanesulphonyl chloride. After 4 hours, the

mixture is extracted several times with water, and the organic phase is dried over

magnesium sulphate and evaporated. Residual solvent is removed in a high vacuum.

Yield: 85 g

R¢ = 0.23 (dichloromethane : ethanol = 20:1)

Example I
- (2-Allyloxy-benzyl)amine

=
O/\/

HN

3.0 g (16.4 mmol) of the compound from Example I are boiled under reflux for
17 hours in 250 ml of a saturated methanolic ammonia solution. The reaction mixture
- is evaporated in vacuo, the residue is taken up in methanol and the mixture is
evaporated again; this process is repeated a few times. The crude product is taken up
in dichloromethane and extracted several times with water. The aqueous phase is



The vari ati on
and reducti on,

of functional groups, for exanple hydrolysis, esterification
and al so separation of isoners and salt formation is carried

out - by CUStO"Bé%BBTai&PQ yhlb %&}Me neral .fornula (1)
are new and can be prep arv%yk&? q %§ wpﬁg‘ﬁﬁ?ﬂ

(1v) [err] in
typi cal | eavi
nmesyl ate, pre

Y&ald:m%4g(miude the meaning indicated, T represents a

ro For exarrpl e chI or| brom ne, iodine, tosylate or
¢ o proghi, 5 reacted thput fhthercpuifications 1] |

R;=0.41 (mobile phase. BABA)

Example I
6-Chloro-2,4-lutidine
CH,
AN
I
~
Cl °N CH,

For the preparation of the title compound [US 36 32 807], 600 g (4.91 mol) of
6-amino-2,4-lutidine are dissolved in 2 1 of methanol and the solution is saturated with
hydrogen chloride gas at about 0°C. 1.307 1 (9.82 mol) of isopentyl nitrite are added
dropwise (about 2.5 h) at an internal temperature of below 10°C and the mixture is left
in this way for 15 h while warming to room temperature (about 25°C). The solution is
largely freed from the solvent in vacuo, mixed with 3 1 of dichloromethane and 1.51 -
of water and adjusted to pH = 9.5 while cooling (< 20°C) with concentrated aqueous
ammonia solution. The separated organic phase is dried with sodium sulphate, first
concentrated in vacuo on a rotary evaporator and then distilled through a Vigreux
column:
Fraction 1) B.p. = 47-49°C (12 mm Hg), 603 g
Fraction 2) B.p. = 82-85°C (12 mm Hg), 612 g (about 88% crude)
Rf 0.39 (petroleum ether : ethyl acetate = 10:1)

NMR(CDCI3 200 MHz TMS): § =228 (S, 3H), 247 (S, 3H), 6.88 (S, 1H), 6.96
(S, 1H) ppm.

The crude product, which may contain small amounts of 6-methoxy-2,4-lutidine, is
reacted further without further purification.



Wi th conpounds of the general fornula (V) 16 [err] in which [err] and
[err] have the meaning indicated, in inert solvents, if appropriate in the
presence of a¥sase' ﬁ?itable solvents fqor the process are the custonary
organi ¢ sol ve do change under 3Phe reaction conditions. These
preferably include ethers such as diethyl ether, dioxane, tetrahydrofuran,
glycol dinethyl ether, or hydrocarbons such as benzene, '

6-Hydrazino-2,4-lutidine (4,6-dimethyl-2-hydrazino-pyridine)

HN-HN” N7 ~CH,

580 g (4.10 mol) of the compound from Example I are dissolved in 800 ml of
diethylene glycol and the solution is stirred with 1050 m! of hydrazine hydrate for 48 h
at a bath temperature of about 140°C. The cooled mixture is poured into 4.5 1 of ether
and 451 of water and the organic phase is extracted twice with 231 of
dichloromethane each time. The combined organic phases are dried with sodium
sulphate and evaporated in vacuo. 784 g of solvent-containing crude product are
obtained, which is reacted further without working up.

R; = 0.37 (dichloromethane : methanol = 10:1)

'H-NMR (d,-DMSO, 250 MHz, TMS): & =2.13 (S, 3H), 2.22 (S, 3H), 4.02 (S, 2H),
6.26 (S, 1H), 6.35 (S, 1), 7.11 (S, IH) ppm. |

Example V

2-Hydrazino-4-picoline (2-hydrazino-4-methylpyridine)
CH,
A

N” NH-NH,

In analogy to the procedure of Example IV, 2-hydrazino-4-picoline is prepared from
2-chloro-4-picoline.
R; = 0.06 (dichloromethane : methanol = 10:1)



t ol uene, xyl
hal ogenohydr
tetracl orone
et hyl acet at

ene, hexane, cycl ohexane or petroleumfractions, or
ocarbons such as dichl oronethane, trichloronethane,

t hl or oet hyl ene, t@(ﬁﬂoroethylene or chlorobenzene
€, triethylam ne, pyridine, dlnethyl sul phoxi de,

di et hyl f or mam de, hexanet hyl phosphoram de, acetonitile, acetohe or

ni t r omet hane.
menti oned. Di

enpl oyed for
i nor gani c or
hydr oxi des,

earth netal

carbonates s
nmet al car bon
as sodi um or

It _is also OSSIb|e to use m xtures of the solvents

t he process according to the invention can in general be
organi ¢ bases. These preferabl yCHacl ude al kali netal
for exanple, sodium hyd OXIde or
hydr oxi des, for exanp p
uch as sodi um car bona
ates such as cal ci um ek ;
pot assi um net hoxi de, sodlu?}or pOtaSSI m

wir oxi de, al kali net al

78 g (at most 0.49 mol) of crude compound from Example IV are reacted with 59 ml
(0.56 mol) of cyclohexanone at room temperature (about 25°C), whereon the internal

temperature rises. After 2 h, the starting material has disappeared (TLC checking;
dichloromethane : methanol = 10:1). The mixture is taken up in 40 ml of diethylene

- glycol and reacted under reflux, constituents having a boiling point lower than the

solvent (.g. water of reaction and excess cyclohexanone) being removed by distillation
(water separator). After 3 h, the intermediate hydrazone has disappeared (TLC
checking; petroleum ether : ethy! acetate = 1:1); the reaction mixture is cooled to room
temperature and stirred with acetone. The precipitate obtained is filtered off with
suction, washed with acetone and dried in vacuo (34.4 g). The largely solvent-free

‘mother liquors are again treated with acetone, a further 9.3 g of product being obtained

(total yield over three stages: 43.7 g/0.22 mol/47%).
Mp.: 248°C (uncorrected) |
Rf 041 (dlchloromethane methanol = 20:1) _
'H-NMR (de-DMSO, 200 MHz, TMS): 8 = 1.78 (M, 4H), 2.40 (S, 3H), 2.48 (S, 3H),
-2.64 (M, 2H), 2.82 (M, 2H), 6.57 (S, 1H), 10.84 (S, 1H) ppm.

The compounds of Table I are prepared analogouslv to the procedure of Example VL

uran are preferred. The bases

or

pot assi um hydr oxi de, al kal i ne

m car bonate, al kaline earth
td@l i netal al koxi des such



et hoxi de or potassiumtert-butoxide, or

(tri,alkyl[err]am nes) such as triethylam ne,

1, 4- di azabi cyqhple .2

2] oct ane ( DABCO),

or gani c am nes
or heterocycles such as :
8- di azabi cycl o[ 5. 4. 0] undec- 7- ene
is al so

(DBU), pyridine, diamnopyridine, nethylpiperidine or norpholine It
possible to enploy alkali metals such as sodiumor their hydrldes such as
sodi um hydr i T aSTe—Soo o yor e retee e g laaat g
triethyl an nej BxyNadi fie and pota55|un1tert Ju HDIBU
preferred. }In geneffal , the base is enployed in an annunt .
to 10 nol, pr‘ferably fron11 mol to 2 nol, rfelative to of the
conpound of t" e~ —The—process—ageor-t-Rg—e *““ —F-eRt--0R—-5
general carrif dﬂbut ih a tenperatgHg range 059(A) Ex. No. IV
il 0.36 (B) Ex. No. IV
IX 1045 @G
l’ X 0.46 (E)
XI 0.06 (L) “
X AN 041 (E)
-y
_ ? N CH,
& | _
X X 0.40 (E)
]
N~ N7 TCH,

n



- from-30[err]C to +100[err]C, preferably from-10[err]C to +60[err]C The
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vessel walls and for the treatnent of coronary heart disorders, cardiac

i nsufficiency, brain power disorders, ischaenmc brain disorders, apoplexy,
circul atory di A di sorders of the i crocircul ation and thronboses.
Furt her nor e, ?ﬁghﬂf I'TTeration of smoot} nuscl e cel l's pl ays a deci sive part
in the occlusion of vessels. The conpounds according to the invention are
sui table for |nh|b|t|ng this proliferation and thus preventing

“at her oscl er ot 24~ G scartlimeconpounds according to the invention are

di sti ngui shed by a Iomerlng of the ApoB-100-associ ated |ipoproteins (VLDL
and its degradation products, e.g. LDL), of e@pB-loo of . triglycerides and
of cholesterol. They thus have useful, superloP )

100 g (499 mmol) of the compound from Example VI are reacted under reflux with
164 ml (1 mol) of diethyl fumarate on 52 gofpélladimn(s%oncarbon) in 700 ml of
diethylene glycol. A small amount of ethanol distils off at the high intemal temperature
(if desired use a water separator). After about 8 h, the starting material has disappeared
(TLC checking; petroleum ether : ethyl acetate = 1:1, detection in an iodine chamber).
The cooled mixture is treated with 3 1 of acetone, boiled, filtered off hot with suction
through a clarifying filter (Seitz) and washed with 1 1 of hot acetone. On cooling a
Ixedpﬁmb is demaivﬂﬁdlykmti583;;ofpmkataﬁarﬁhmhq;th:nmﬁam
rinsing with cold acetone and drying in vacuo. The mother liquor is largely freed from
acetone in vacuo, the precipitate which is deposited being worked up as above (9.4 g).
The filtrate is again freed from acetone; after addition of n-pentane, product precipitates
a further time (3.1 g/working up see above); total yield 72%.
M.p. 220-221°C (uncorrected)
R¢ = 0.47 (petroleum ether : ethyl acetate = 1:1)
'H-NMR (d,-DMSO, 200 MHz, TMS): 3 = 2.54 (S, 3H), 2.75 (S, 3H), 6.89 (S, 1H),
720 (M, 1H), 7.40 (M, 1H), 7.48 (DD, 1H), 8.05 (DD, 1H), 11.61 (S, 1H)
ppm.

Example XX

tert-Butyl 4-méthylpheny1—acetate



phar macol ogi cal properties in conparison with the prior art Surprisingly,
the action of the conpounds according to the invention consists first in a
decrease or conplete inhibition of the §grmati on and/or the rel ease of
ApoB- 100- associ ated |ipoprotein#,r0 iver cells, which results in a

| owering of the VLDL plasma |evel. wering of VLDL nmust be
acconpani ed by a | owering of the pla vel of ApoB-100, LDL,
triglycerides and chol esterol.; a nunbes0f yhe abovenentioned risk factors
which are involved in vessel wall changes ah§>ﬁ8#§hsinultaneously
decreased. The conpounds according to the inmve can therefore be

enpl oyed for the prevention and treatnent of atherosclerosis, obesity,
pancreatitis and constipation. |. I'nhibition of the rel ease of

ApoB- 100- assod38 &3 mabbpf 4mstinydphemyl-acetic acis (Aldriehy; 1.43 11(k2 niol) b teri-butandl
the rel ease ofyniPeh o' WB:7AMS' 6f Lot Ny tidiRo)pyridine are dissolved in 21 of
dichloromethane. After addition of 680 g (3.3 mol of dicyclohexylcarbodiimide,
dissolved in 400 m! of dichloromethane, the mixture is stirred at 25°C for 20 h, the
precipitated urea is filtered off with suction and washed with 200 ml of
dichloromethane, and the organic phase is washed twice each with 500 ml of 2 M
hydrochloric acid and water. The organic phase is concentrated and distilled.
Yield: 408 g (66% of theory) |
Boiling point: 73-78°C/0.2 mm

Example XXI

tert-Butyl 2-Cyclopentyl-2-(4-methylphenyl)acetate

OO

‘racemic  CO,C(CH,),

33.5 g (0.3 mol of potassium tert-butoxide are initially introduced into 100 ml of
anhydrous DMF at 0°C, and 51.6 g (0.25 mol) of the compound from Example XX in
250 ml of anhydrous DMF are added dropwise. The mixture is stirred at 0°C for
30 min and 32.2 ml (0.3 mol) of cyclopentyl bromide in 150 ml of anhydfous DMF are
added dropwise at 5-15°C and the mixture is stirred at 25°C for 20 h. After
concentrating, the residue is partitioned between water and diethyl ether, and the ether
phase is dried over sodium sulphate and concentrated. The product crystallizes out.
Yield: 67 g (97.5% of theory)



fromliver cells was carried out in vitro using cultured liver cells,
preferably using cells of the human | ine Hep&. These cells are cultured
under standar(ggmfﬁ%% qggkdfumforB he culture of eukaryotic cells,
preferably in th oToetal~Calf serum HepQ& cells synthesize
and secrete into the culture supernatant ApoB-100- associated Iipoprotein

gﬁ(rjti_([:):_ega\r/\/?:gq In Brln&d&:ﬁﬁg Mllt ug,ln S|mlar manner'éo thelggli_x%\n

be detected using an i munoassay for human LDL Th| S |rrunoassay is carried
out using antibodi es which have been induced agai nst human LDL in rabbits
under standar @ablenHtti ons. The anti-LDL anti bodies (rabbit anti-LDL Ab)
were purified by affinity chromatography on an i nmunosorbent using human
LDL These purified rabbit anti-LDL Ab are adsorbed on the surface of
pl astic Expediently, this adsorptHgh rried out on the plastic surface
of mcrotitre plates having 96 wells, "

COO-R

racemic D

ll ExNo. |D R R, (solvenf) | Starting material' “
XXI | cHex {Bu 071 (@M  |Ex No.XX ||
XXM | cHept {Bu 032 (1) Ex. No. XX
XXIV iPr CH, 0.86 (Q) sigma "
XXV | iBu {Bu 084(R) | Ex No. XX ||
XXVI cPent CH, 0.59 (H) sigma
XXvi cHept CH, 0.57 (D sigma

Example XXVII

tert-Butyl 2—(4-bromomeﬂ1yl—phenyl)—2—cyclopentyl-acetate

_ Br
racemic

CO,C(CH,),

27.4 g (0.1 mol) of the compound from Example XXI are dissolved. in 200 ml of



preferably on Maxi Sorp plates. If ApoB-100-associ ated particles are present
in the supernatant of Hep-G& cells, they can be bound to the insolubilized

rabbit anti - Li¢rathloréfithaie hd HeCsohaid &&Sﬂlgt Al cAg :
plastic surface. Unbound proteins are r?r(rhove y&v\ﬁ/g@ﬁi ng. q‘#é'!lklﬁ'pm("’rgQ‘eéiIg of
conpl ex | ocat azohisisethyrphurilej 18.31g (0465 mol) oENebromosuedinimidegrendided!in pottions

o i B o 0 s e
: b . : a
Eglrg)tjlregsgrodgrcﬂa: n ?ﬁle prg?é%\?(la&%?%k rl : Jte@%’?#%n%@ m‘ﬂm
reacti on mi xt ether @#0/60)-@8akied he specific |ight absorption at 450 nmis

determ ned, WRigh: b§ (5794 ot tibory)
Mp.: 73-76°C

The oompounds of Table III are prepared analogously to the procedure of Example

XXVIII:
Table IIE
Br
COOR"
racemic 0
Ex. No. |D RY R; (solvenf) | Starting material’
- (Syn. from Ex. No.)

XXIX cHex tBu 0.58 (H) Ex. No. XXII
XXX cHept tBu 084 (M | Ex No. XX
XXXI iPr | CH; 0.78 M) Ex. No. XXIV
XXx1 iBu tBu 0.86 (M) Ex. No. XXV
XXX cPent CH, 063(H) | ExNo. XXVI
XXXV cHept - CH, 0.59 (D Ex No. XXVII




of the anmpbunt of ApoB-100-associ ated particles which have been secreted
into the culture supernatant by the Hep& cells. Suprisingly, the conpounds
according to Eﬁﬁm¢ﬂ¥ggyhpn i nhi bit tfma§€$ease of the ApoB-100-associ at ed
particles. The [efr] value indicates at i ch substance concentration the

| i ght absorption is inhibited by 50%in conparison with the control

(solvent control _w tho upstance). [err] 2. Determ nation of the VIDL
secretion in WUk tf@ﬁhﬁﬂgﬂml-&[ﬁéﬂ-@mm«mmxm:@upma
secretion in yi is investigated in the hanster. To do this, golden '
hansters are anaesthetized with Ketaset (83 ng/kg s c.) and Nenbutal (50
ng/ kg i.p.) after prenedication with atropine (83 ng/kg s.c.). Wen the
ani mal s have becone reflex-free, the jugul vein is exposed and

cannul at ed. , -

73.6 g (375 mmol) of the compound from Example XIX are reacted at 25°C for
30 min with 42.13 g (375 mmol) of potassium tert-butoxide in 700 ml of anhydrous
N,N-dimethylformamide and the mixture is then treated with 161.7 g (375 mmol) of
the compound from Example XXVII, dissolved in 680 ml of anhydrous
N,N-dimethylformamide. The reaction is complete after 1 h (TLC checking; petroleumn
ether : ethyl acetate = 10:1). For working up, 2 1 of buffer solution (pH = 4/Merck) and
2 1 of water are added, the precipitate which is deposited is filtered off, washed with |
water and again filtered off rapidly. The moderately damp solid is then stirred
successively with petroleum ether and methanol and filtered off with suction. Vacuum
drying over phosphorus pentoxide yields 139.8 g (298 mmol/79%) of product.
Mp.: 160-161°C (uncorrected).
R; = 0.39 (petroleum ether : ethyl acetate = 10:1)
'H-NMR (CDCl,, 250 MHz, TMS): & =091 (M, 1H), 1.18-1.68 (M, 6H), 1.87 (M,
1H), 1.47 (S, 9H), 2.42 (M, 1H), 2.66 (S, 3H), 2.83 (S, 3H), 3.09 (D, 1H), 5.67
(S, 2H), 6.88 (S, 1H), 7.13-7.41 (M, 7H), 8.09 (D, 1H) ppm.

The compounds of Tables IV and V are prepared analogously to the procedure of
Example XXXV: |



0.25 m/kg of a 20% strength solution of Triton WR-1339 in physiol ogi cal
saline solution is then admnistered. This detergent inhibits the

| i poprotein i nd thus leads to aééise in the triglyceride |level as a
result of a |ack ol catabolismof secreted VLDL particles. This '
triglyceride rise can be used as a sure of the VLDL secretion rate.

20 Blood is taken fromthe animal s bgfore and al so one and two hours after
¢ of the retroorbital venous~
§ at roomtenperature, and then

wtely. It is then

pl exus. The blood is incubated for two
overnight at 4[err]C, in order to end c
centrifuged at 10,000 g for 5 mnutes. TN

racemic D

ExNo. |Z D R Starting material
(solvenf) | (Syn. from Ex. No.)

028 () | Benzyl bromide:
Ex. No. XXVII

Heterocycle: Ex. No. VI

047 () | Benzyl bromide:
Ex. No. XXX
Heterocycle: Ex. No. XIX

054 (L) | Benzy! bromide:
Ex. No. XXX

A - Heterocycle: Ex. No. VI

N~ NT cH,

XXX CH cHept | 027 (H) | Benzyl bromide:
3 . Ex. No. XXX
Heterocycle: Ex. No. VI

XL CH, cPent | 0.59 (D) | Benzyl bromide:
- ) Ex. No. XXVIII

Heterocycle: Ex. No. VIII




concentration in the serumthus obtained is determined with the aid of a

nodi-fi ed. commercially avallable enzyne t est (N@rckotest[err] trlglycerlde
No. 14354). 1%2 ~~~~~~~~~~~~~~~~~~~~~~~~~~~ el ot 00 accllof tact r| gagent
in 96-hol e pl} mksmanc chubated at room tlepper fRire fqr gﬂﬂmﬂhagﬁp The
optical densijyy is tHen determined at a javel epgt f 14 M i
“automat.i c pla e- readang apparatus (SLT Sﬁgctra %”@E%Ur‘gﬂhgwgggﬂgb ng a
excessively hi trigrycerrae concentratiop-ar Turga_ Wt prystotrogrohl
sal ine sol utipri-The t H¥Bn | O ¢ s
determined wifh the 4i ve neqsured ijrEpaf l s
nodel , test s)bstance iIntravenousl y e T
bef ore adm nigtrati on oral ly or sdbcutaneously beforle
initiation offanaestHh . [err] 2
'10- 15
XL cPent | 0.70 (M) | Benzyl bromide:
Ex. No. XXVIII
Heterocycle: Ex. No. IX
XL cHept | 0.36 (H) | Benzyl bromide:
C Ex. No. XXX .
Heterocycle: Ex. No. IX
XLV cHept | 0483 (L) | Benzyl bromide:
: Ex. No. XXX
N
l |
Z
N N
| .
XLV cPent | 049(C) | Benzyl bromide:
| | ~N Ex. No. XXVII
N
|
XLVI N cPent | 0.51 (C) | Benzyl bromide:
i | N Ex. No. XXVIII
z
N
I
XLvVII coCH, | cPent | 0.54(C) | Benzyl bromide:
- ! I ' Ex. No. XXVIII
<~ N N
|
XLvIn cPent | 0.37(N) | Benzyl bromide:
: Ex. No. XXVIII
Heterocycle: Ex. No. XI




5 3-6 7
10-20 3. Inhibition of intestinal trlglycerlde adsorptlon in vivo (rats)
The subst ancef—FFrcrore—ts=se=myeetddice=fet=thaie_t i gl vcoari dg

I

absor pti on-i npiEsiNe.nd Zction in vivo are ® ered qyﬁhhy —_ﬁ_—fjuﬂ

rats havi ng a}body MEIght of between 170 |and 23? 8 ﬁFc t hi_s gg gose

animals are djvided ijnto groups of 6 anifals 18 H@Wbpﬁ ®-hnce .

admi ni stratiofpyand fdod 1s Then w thdraw] m DN ITRTTTg- Wall eT 1S
avai lable to l [ I bi é%#ﬂa bggﬁbt degroups
recei ve an aqgpeous tr [ ragacar |§° )&lm C

Benzyl bromide:
Ex. No. XXVII
Heterocycle:

a) C. Herdeis et al.,

Heterocycles 22, 2277
(1984).

Benzyl bromide:
¢) Ex. No. XXXII

Heterocycle:
¢) Ex. No. XIX




contains olive oil. The tragacanth-olive oil suspension is prepared using
an-Utra- Turrax. The substances to be investigated are suspended in an
appropri ate yageaganth- olive oi | susp§95|on | i kewi se using the
Utra-Turrax, directly before substancé™To determ ne the basal serum
triglyceride content, blood is takerg fromeach rat by puncture of the
reoorbital venous plexus before storach tube application. The tragacanth
suspensi on, the tragacanth-olive oi | ~sysPagsi ons without substance (control
ani mal s) or the substances suspended i appropriate tragacanth-olive oi
suspension are then adm nistered to the f.aet ngCQsfHgl s using a stonach
tube. Further taking of blood to determ ne the postprandi al serum
triglyceride rise is carried out,F@88Mi€ ryle, g, 2 and 3 hours after stonach
tube application. The bl ood sanples are centifuged and, after recovering
the serum the triglycerides are determ ned photonetrically using an EPCS
anal yzer 5060 (Eppendorf Geratebau,

R Starting material
(solventf) (Syn. fiom Ex. No.)
MS/Mp.

039 (M) Benzyl bromide:
Mp=159°C | Ex No. XXXI

MS Heterocycle: Ex. No. XIX
(CUNH,):
-401 (100%)

0.5 (B)




Net hel er & Hinz GrbH, Hanburg). The determmation of the triglycerides is
carried out conpletely enzyntically using a stanrd comercial WV test. The
post pr andi al Egﬁﬂp@{jlﬂyceride ri se i43 determ ned by subtraction of the
triglyceride preltTmnary value of each animals fromits correspondin
postprandial triglyceride concentrations (1, 2 and 3 hours after

adm ni stion). . The diffetrenc ' L/ t each, poipnt in time (1, 2 and 3
hours) are av%‘@é%h%éﬂi?@“&ﬁbé]tﬁ&%lﬁﬁm&‘ §§m9rh>tl]pbe@aéramc acid
triglyceri demﬂ*mgﬁ@ of the substance- treated aninals is conpared with
the ani mal s ch only received the tragacanth-oil suspension. The serum
triglyceride course of the control aninmals which only received tragacanth
is also cal cul ated. The substance effect at each point in time (1, 2 and 3

hours) is determ ned as foll ows and in@,_psated in A% of the oil-Ioaded
control . :

x HCl1

139.8 g (298 mmol) of the compound from Example XXXV are dissolved in 11 of
1,4-dioxane and the solution is stirred at 70°C for 3 h with 240 ml of concentrated
hydrochloric acid (37% strength). After reaction is complete (TLC checking; petroleum
ether : ethyl acetate = 10:1), the mixture is cooled to about 15°C and then poured in
portions into 51 of water. The pH is adjusted to 2.8 using 2 M aqueous sodium
hydroxide solution, and the precipitate obtained is filtered off with suction through a
paper filter and washed with water until the washing water has a pH > 4. The rapidly
-filtered off solid is stirred with 1 1 of petroleum ether (boiling range 60-80°C), filtered
off with suction again and dried over phosphorus pentoxide in vacuo.
. Yield: 1303 g (290 mmol97%) |
h&p;260262¥30nmnnamab
R; = 0.51 (dichloromethane : ethanol = 20:1)
'H-NMR (d-DMSO, 200 MHz, TMS): 3 = 0.88 (M, 1H), 1.09-1.67 (M, 6H), 1.79 (M,
1H), 2.38 (M, 1H), 2.68 (S, 3H), 2.84 (S, 3H), 3.16 (D, 1H), 4.7-5.9 (1H), 5.80
(S, 2H), 7.12-7.26 (M, SH), 7.32 (M, 1H), 7.49 (M, 1H), 7.59 (D, 1H), 8.17 (D,
1H) ppm. '



22 [err] Triglyceride rise = [err] Effect of 10 ng of test substance/ kg of
bady weight p.o. on the triglyceride rise ([err]% 2 h after a trigl yceride

11 oaded B PRI, af T8bir o1l Bt MUY 19 i ot 72

tragacanth gggtrol aninmals corresponds to 100% n 6 ani mal s per group
Serumtrlgl yceride rise in % (2 h PP) Trigl ycerlde | oadi ng .
100



Tragacant h control 0 Substance 10 ng/ kg of body

wei ght po. Ex No. 10 34 Ex No. 66
67 Ex. No. 5 ] | 54 Ex No. 71
18 Ex No. 5 “Table VE 45 15 B¢. No. 20

35 Statistical evaluation is carriedzout using Student's test after
prelimnay checking of the variances{for honbgeneity. Substances which at .
one point in time statistically signiNica{ly (p < 0.05) decrease the

post prandi al. serumtriglyceride rise b east 30% conpared with the

unt r eat ed COOH

ENo. |Z | D R Stasting nuterial
| (solvent) (Syn. from Ex. No.)

LXI cPent | 037 (A) Ex. No. XXXVI
LXI cHept | 023 (G) Ex. No. XXXVII
LXIV .~ ch, cHept | 030® | Ex No. X3XVII
-~
i 1
r/




control group are regarded as pharnacol ogically active. 4. Inhibition of
VLDL secretion in vivo (rats) The action of the test substances on VLDL
secretion is ,_ __________ a-Lovactigatod o Akae cat . To do th —=—a00 ou/lka of hody
wei ght (2.5 kga, dfzTriton WR- 1339, d psol Veg in phys g&gg?gg{mﬁal i ne
solution, isfjadm nigtered intravenouslyjintojthe tail vp rats Tri
WR-1339 inhifpits |idoprotein |ipase and]thus | @lv®d ¢ o ah Ex Noy th

triglyceri de and chdl esterol |evel by i phi bi t{i on of the VLDL catabolis
These rises ffan_he ulsed as a geasure oflthe DI secretlon rate Bl ood {Is

t aken fromtqgwni ngl s by punctgu,e of th&@et repr@y t al / SR QWS XIXxgx us beflore

LXVI CH, cPent | 0.37 (C) Ex. No. XL

0.15 (C) Ex. No. XLI

0.43 (A) Ex. No. XLII

LXIX cF, cHept | 027(C) Ex. No. XLIII




and al so one and two hours after adm nistration of the detergent.
1 h for cIottlng and the serumis

i S 1acubat ed at
obt ai ned by cHg

room

tenperature for

The bl ood

phot onetri cal | Zned by means of a snand @m com*rermﬁmgmqﬁmti enz me
test (Sigma D No. 339) at] a wa &k t h of
Measurenment i gl carried id qf a | {Kew Se col d enzyne *est
(Boehri ng Man [ a wayel engt h of 546 nn1Saanes
with triglycer q ' 1 FEaStH g
range of .t he npLX¥ds 4 sib#o;ﬂd&ﬂﬁsalird§$ﬂhdﬂﬂﬁn. The
determ nation fpf the centrptions is qarried out with
the aid of stgndard se¢ric€ ralle}l. Test sulystances are
adm nistered gfally, cutangously inmmgdi ately after tife
Triton injectifpn. Theli gl ly relates to tjhe conbinati on ¢f
cycl oal kano-i rfdol e ang :
LXXI cPent | 0.07 (C) Ex. No. XLV
NN
l Z
N
|
LXXI N cPent | 0.26 (C) Ex. No. XLVI
N T
| Z
N _
I
LXXII N COCH cPent | 0.39(C) Ex. No. XLVII
N o |
|
LXXIv CH, cPent | 0.46 (C) Ex. No. XLVII
(12
' T CH,




-

-azai ndol e derivatives of the general

formula (1) wth glucosidase and/ or

amyl ase i nhi bitor for the treatment of fam I | aI hyperl | p| daem a, obesi ty
(adi posity) gae=tiabpes=—nall=ius ==l et asmgaetetimaialase—abii--o =g 0N
t he cont ext f]ix.hb. | Hzentlon are, for e a)TpI e Racar bose
vogl i base, mjiglitol,jemglitate, MDL 25637, cp | i,base 3
t endam st at, Al -3688 trestatin, pradimlin-(Q 3al bo$ &%Lﬂ" é!%)nat ilon
of acarbose, m' glitoj, emglitate or vog¢libasg with one
abovenent i ongld—ee+pe Sr-Aul-3 2o
I nvention is plr.}éX\érr ed The neg,acti vJach:rpo.a&iﬂE)can ﬂ)@xﬂdmﬂerted in g
known manner {into the customary
|
N CH,
I
LXXVI X cPent | 0.44 (C) Ex. No.L
. l ,N
H,CO N
LXXVI cH, cHex | 044 (C) Ex. No. LI
~
]
s
N N CH,
I
LXXvVII CH, cHex } 055(C) Ex. No. LIl
~
|
2
N~ TN” TCH,
l
LXXIX | cPent | Mp.=204 | Ex. No. LI
N
N CH,
_ | o




fornmul ati ons,
Syrups, enuIS|
phar maceuti cal

concentratlon
i.e.

such as tabl ets,

ons,

_suspenS|ons and solutlons

t her apeuti cal | {, i S

are sufficient

coated tablets, pills,

using inert,
se be pr

in drder

granul es,

EStirtthg fterfll
g t of tHe total
s(éﬂhﬁﬂewe t G SmwdyeNe-y

aer osol s,
non-t oxi c,

m Xt ure
?-hngs

i ndi cated. The formul gtions are prepared,| for ¢xanple, by extending the
acti ve - conpou ¥ elt-seandlor oxdi JI’\I ant g Lf apnr npri at e _using

enmul sifiers a §persarts, |E opti orfaBhy '@Bsggp055|qg§Naqig. in thg
case of the ugp of waffer as a dil t, td use ¢r aag soljvents as auxilidry
sol vents. Adnifhistratijo ijn a ¢ é? nmgnner, preferab
orally or parghterally, perllngu IMFAB): 400tjr avenously. |n thhe

case of parent

br al

adm

154 (90%)

conpound can bd




enpl oyed using suitable liquid vehicles. In general, it has proved

advant ageous in the case of intravenous adminstration to adm nister anounts
of apprOX|natq#?mﬂi§) 1 ng/ kg of body wei gh, preferably approximately
0.01to 0.5 0 ody weight, to achfeve effective results, and in the
case of oral adn1non the dose is approximately 0.01 to 20 ng/ kg of body

wei ght, preferahly of body weight. In spite of this, it may
optionally be &e@s&'l}[ﬁ ?%kg@ﬁhlggﬁf Tolrtetrahydens - carbolin-8+d)-methybiphenyl]-
" dependi ng on W on the type of administration route, on

I ndi vi dual beh I our *rowar ds e nmedi canent, the manner of its fornulation
and the tinme or interval at which adn1n|stration takes place. Thus, in sone
cases it may be adequate to manage mnth | ess t han t he abovenenti oned

m ni mum anmount, while in other c3g limt mentioned nust be
exceeded. In the case of the

1.5 g(3.37 mmol) of the compound from Example LIX are reacted with 20 ml of 1 M
methanolic sodium hydroxide solution for 48 h. Water is added thereto and the
methanol component is evaporated. The alkaline aqueous phase is extracted several
times with ether, freed from residues of organic solvent in vacuo and adjusted to a pH
of about 2 at 0°-5°C using aqueous 1 M hydrochloric acid. The precipitate which is
dqmmﬂeduaﬂnspmmam1sﬁhmmdcﬁfuMhsudmeﬂxmmuﬂﬁvamhedeﬂxwmﬁrand
ckmﬂ(ﬂmrphmmhmmspemnxub1na]ughvmnmmm

Yield: 1.18 g

The reaction can be accelerated using potassium hydroxide instead of sodium hydroxide
and with addition of 1, 4, 7, 10, 13, 16-hexaoxacyclooctadecane.

R, = 0.39 (petroleum ether : ethyl acetate =2:1)

The compomds of Tahle VII are prepared in analogy to the procedure of Example
LXXXI:



adm ni stration of |arger anmounts, it may be advisable to divide these into
several individual doses over the course of the day. Defination of the

| soner tpes: Tablé VI di a = mxture gf the four possible diastereoners in
the case of two centres of asymmetry in the nolecule dia A =

di astereoner having the larger [err]zvalue dia B = diastereoner having
the smaller [err] value ent = epantioner 2 ent dia = mxture of two
enantiomerically pure diastereoners :

1 COOH

racemic D

028 (A) _
Mp=225°C
MS(FAB):
387 (100%)

154 (80%)




ent dia A

= enantionerically pure diastereoner having the larger Rf val ue

ent dia B = enantionerically pure diastereoner having the snmaller Rf val ue
R = g 77_7—7——;»—»“‘_ ta-adad ok O G i = | i or Ner
having the | arjpBxN®f V&l ue rac dia B = racem
smal |l er Rf val = S enantioner Abb
acetyl Bn Bz = bezoyl iB




nBu =
butyl DDQ
cycl o-decyl
cDodec =
cycl o- hexyl

normal butyl sBu = secondary butyl tBu = tertiary

= 2,3-dichl oro 5, 6-di cyano: 1, 4- benzoqw none cDec = .
Dﬁﬁamgl ﬁgﬁ y| sul phoxi de
cycl o- dodecyl Et : cyc 0- heptyl cHex

HOBT = 1- hydr oxy- 1H benzotr| azol e

2-{4-(2,4-Dimethyl-e-carbolin-9-yl)-methyl-phenyl}-2-(prop-2-yl)-acetic acid

| racemic COOH

iPr

1.11 g(2.77 mmol) of the compound from Example No. LV are boiled under refhux for
18 hours in 45 ml of methanol and 3 ml of 2 M aqueous sodium hydroxide solution.
As the reaction is incomplete according to TLC (dichloromethane : methanol = 20:1),
30 ml of tetrahydrofuran and a further 3 ml of 2 M aqueous sodium hydroxide solution

are added, a clear solution being obtained. After boiling under reflux for four hours, the

reaction is complete (TLC, see above). The mixture is cooled, diluted with water and
neutralized with 2 M aqueous hydrochloric acid. The precipitate which is obtained in
this process is filtered off with suction, washed with water and dried over phosphorus
pentoxide in vacuo. |

' Yield: 0.597 g

Mp. =225°C
R¢ = 0.28 (dichloromethane : methanol = 20:1)

The compounds of Table VIII are prepared analogously to the procedure of Example
XXXV: -



= et hyl 26 Mes = mesyl cNon = cycl o- nonyl
cCQct- = cycl o-oyl cPent = cycl o-pentyl nPent = normal pentyl Ph
I

= phenyl cPr TableY_’llI.-(?ydo‘prlOp)" nPr 54 nor mal propy!
Z
CO,1Bu
racemic

Ex. No.

LXXXVI

* Ex. No. XXVIII was employed as the benzyl bromide.



I Pr = isopropyl THF = tetrahydrofuran TMS =

t ety anet hyl sil ane pTol = para-tolyl pTos = para-tosyl cUndec =
cycl o-undecy @aﬁnds pnaﬁred |Fm“4"ﬁ§ ?@éﬁ r !
Di chl or onret hg;l‘g% t anof’fz%:q(m analog ﬁ’b‘%ﬁfe one a%’e:_ fnol
= 50:1 LXI: B Di chl oronmet hane : ethanol = 20:1 : C
Di chl or onet hane: ethanol = 50:1 ' - D Petrol eum et her: ethyl
acetate = 1:1 E
Table IX:
Z
COOH
racemic

279-280




Di chl oronet h
acetate = 2:
H Tol uene
1:1

Di chl ororret h
acetate =

0 Cycl ohexan

ane: nethanol: acetic acid = 90:10:2 F Petrol eum ether: ethyl

1 G Petrol eumether: ethyl acetate = 10:1

Example XCI | Tol uene: ethyl acetate=

- K Petrol eum et B8r: et hyl acetate = 5:1

ane M Petrol eum et her: et hyl

6211'181 5 fill Di chl oipynthane nmet hangl 10: 1

Ir-Z

In analogy to the procedure of Example No. IV, 2-hydrazino-5-trifluoromethylpyridine
is prepared from 2-chloro-5-trifluoromethylpyridine.

Ry =0.37 (BABA)
Example XCII
5-0Ox0-5,6,7-tetrahydro-a.-carboline
0
N
I |
p/
N7 N

33g (192mmol) of 5,6,78-tetrahydro-a-carboline (Lit.: S. Okuda and
M.M. Robinson, J. Am. Chem. Soc. 81, 740 (1959)) are initially introduced into 43 mi
of tetrahydrofuran while stirring at 0°C and the mixture is treated dropwise with a
solution of 15.5 g (68.2 mmol) of DDQ in 277 ml of tetrahydrofuran and 31 ml of
watet. The reaction mixture is stirred at 0°C for 5 minutes and at 20°C for 2 hours,
then treated with a buffer of pH = 10 (Merck) and extracted with diethyl ether. The
evaporated organic phase yields a crude product which is purified by chromatography
(silica gel 60, Merck, first petroleum ether : ethyl acetate = 1:1, then dichloromethane
: methanol = 20:1). The fractions thus obtained are precipitated by stirring with
acetone, and the product is filtered off with suction and freed from the solvent in
Vacuo.

Yield: 0.92 g

L



Tol uene: et hyI‘ acetate = 9:1 27 Q Tol uene: ethyl acetate =
8: 1. R Petroleumether: ethyl acetate = 1:2 S

Di chl or omet hage_ | wmm: éh% — 1.4y T Dichl oronethane: ethanol =
10: 1 %f 0.1% repar ati-on %lr oce urel' or the TLC nobile phase BABA:
87.9 m of an aqueous 0.06667 nol ar potassi um di hydrogen phosphate sol ution

and 12.1 nl an aquequs_.0.06667 nol ar di sodi um hydr ogen phosphat e

sol ution are Mﬂ%@"‘% °5%aﬁﬁg?§’§lm%¢&j$ﬁ?&"%tpﬁﬂﬂﬁo§e&ﬁ9°gmk VIL:
shakenwith 200 m of n-butyl acetate, 36 ml of n-butanol and 100 m of

gl acial acetic acid and the aqueous phase is renoved. The organic phase is

t he nobi |l e pHEable KABA.

240 (52%)
212 (100%)

The«xnnpoundsofihbk:)ﬂﬁmm:pn;mnuiamﬂogpwﬂytothejnoauhne(M?Emanqﬂe
XIx:



Starting Conpounds 28 Exanple |

1- Al | yl oxy-2-chl oronet hyl benzene [err] 11.5 g (70 mmol ) of

1-al |yl oxy- ZW nmet hyl - benzene are %reat ed with 11.6 m (84 mol ) of
triethyl am ne Olerr]Cin 110 M of aPchl or onet hane and t hen sl ow y
reacted wwth 5.4 m (70 nmmol) of nethanesul phonyl chloride. After 4 hours,
the m xture l"* xtractod covargl 1ine ith wate he i P
dried over nioRefpUgul phate and eva
in a high vagquum

250 (100%)

236 (100%)




Yield: 8.5 g [err] = 0.23 (dichloromethane: ethanol = 20:1) Exanple II
(2-Al'lyl oxy-benzyl)amne 0 H2N 3.0 g (16.4 mmol) of the conpound from

ot ool 1 ¢ amiaeenBRpBrar TRk A st e b ebiyd W0 ol pbbedin® Bt Hodinele

the residue PBXWken up in nethanol and the mixture is evaporated again
this process Is repeated a few tinmes. The crude product is taken up in
di chl oronet hane_and extracted several tinmes with water The aqueous phase is

Table XII:

"~ CO,tBu

*racemic D

Benzyl bromide:
Ex. No. XXvIll
_ Heterocycle: Ex. No. XCV

Benzyl bromide:
Ex. No. XXVHI .
Heterocycle: Ex. No. XCVI

cI CF; | Femt 033G) | Benzyl bromide:
| | . Ex. No. XXVII
N7 N Heterocycle: Ex. No. XCI
cI _- _cr, |cPent |041() | Benzyl bromide:
P "Ex. No. XXVIII
N7 N ' Heterocycle: Ex. No.

Xcvin




evaporated to a very great extent an on being obtained which crystallizes
on standing Yield 0.454 g (crude) The product is reacted further wthout

further purif ieatmen=—RE - 0 41 (opbi | OWhbacg. BARBAL _Exanp ;A;;_Mﬁ
6- Chl or o- 2, 4- lmplb,ne gerr] For the prepgyati PMpRed he Wound [ ,
36 32 807], 640 g (4.P1 nol) of 6-am noq2, 4- |Jhtdl ne are dissolved in 21 of
nmet hanol and Hihe solution is saturated \M’th hy C mp‘&éq"gas at abopit

Oferr]C. 1.30§ 1 (9.8 nol) of isopentylf nitrjte are added

v cPent | 0.18 (H) Benzyl bromide:

Ex. No. XXVIII

Heterocycle: Ex. No.
xcvil '




dropwi se (about 2.5 h) at an internal tenperature of below 10[err]C and the
mxture is left in this way for 15 h while warm ng to roomtenperature

(about 25[er ' ' ! i o,
xed i th 3 1 SprpOGadSol TAP MR ardpiépulod ol o LS pROUNES of Hilige'”
9.5 while cob¥Ing (< 20[err]C) with concentrated aqueous anmoni a sol ution.
The separated-organic phase is dried with sodium sul phate, first
concentrated in vacuo on a rotary evaporator and then distilled through a
Vi greux colu tion 1) B.p. = 47-49[err]C (12 mm Hg), 603 g Fraction
2) B.p. = 82- err[C (12 mm Hg), 612 g (about 88%crude) [err] = 0.39
(petroleumether: ethyl acetate = 10:1) [err] (CDO[err] 200 MHz TMS):
[err] = 2.28 (S, 3H), 2.47 (S, 3H), 6.88 (S, 1H), 6.96 (S, 1H ppm

Z .

-COOH

*racemic D

Cvia : CF, cPent | 0.35(C) ca




The crude product, which may contain small anmounts of
6- met hoxy-2,4-lutidine, is react ed furt her W t hout furt her purification.
Exanmple |V ——— =S Gl G e ==

(4, 6-di net hyl yZno- pyri d| ne) [err Najting imatelis corrpo
from Exanpl e Il | di ssol ved in 800 mi and the
solution is sffirred Wyth 1050 m of hydrlazi %%1 E‘H %at a bath
t enper at ure of 140[ err] C. "The cool I qture is poured into 4.5 1
ether and 4.5 e e St~y L 2

of - 043(C) |cm




di chl oronet hane each tinme. The conbi ned organic phaSes are dried with
sodi um sul phat e and evaporated in vacuo. 784 g of sol vet-containing crude

product are obWMu is reacted f%rther wi t hout working up. [err]
0. 37 (dichl oronet nane hanol = 10:1P3[err] ([err]-DVBO 250 Mz, TMB)::
[err] = 2.13 (S, 3H), 2.22 (S, 3H), 4.02 (S, 2H), 6.26 (S, 1H, 6.35 (S

1H), 7.11 (S, l.e drazi no4- p| col i ne
(2- hydr azi no- 4}%&&%35]3 mﬁ'ﬂ;&)ﬂr logy to the procedure of

Exanpl e 1V, 2-hydrazino-4-picoline is prepared from 2-chl oro-4-pi col i ne.

:
13 g (94 mmol) of 1-(R,S)-1-Phenyl-2-hydroxy-ethanol are reacted at 20°C with
15.6 ml (113 mmol) of triethylamine and 23.6 g (84.6 mmol) of triphenylmethyl
chloride in 200 ml of DMF. After 20 h, the mixture is poured into buffer of pH = 4
(Merck), the phases are separated, and the organic phase is dried with magnesium
sulphate and evaporated to dryness. The crude product is purified by chromatography

on silica gel 60 (Merck/petroleum ether:ethyl acetate = 20:1 later 10:1);
yield 27 g.

- HO

R¢ = 0.36 (petroleum ether : ethyl acetate = 5:1)
Example No. CXII
6-Chloro-5-methyl-3-nitro-2-(2-oxo-cyclohexyl)-pyridine

o)

O.,N ~ Me

20 g (95.7 mmol) of 2,6-dichloro-5-methyl-3-nitro-pyridine are reacted with 13.3 ml
(95.7 mmol) of triethylamine and 14.5 g (95.7 mmol) of freshly distilled 1-pyrrolidino-
cyclopentene at 20°C in 200 ml of DMF under argon as a protective gas. After the



[err]= 0.06 (dichloronethane nmethanol = 10:1) Exanpl e VI
31 2,4-Dinethyl-5,6,7,8-tetrahydro-[err]-carboline [err] 78 g (at nobst 0.49

T oo i B GRG0 Bt é@ﬂﬁﬁmﬁﬁye&ﬂs&a i}

tenperature r Rsuheether hah%h@e&t@em :1%0 200 ndlrofal MBydrédifianie
checking, di céwgromet hane:, t hanol = 10: 1&09 The m xture is. taken up i n 40
n of diethyl b of waters tThey W&\/wﬁx}h

boi ling pol ”td&%ﬁédwﬁté&eoﬁ‘ w1th suction, dried over phosphorus pentoxide in a high
' vacuum and purified by cln'omatogtaphy (silica gel 60/Merck/petroleum ether : ethyl
acetate = 2: 1)

Re = 0.69 (petroleum ether : ethyl acetate = 4:1)

Example No. CXIII
2-Methyl-5,6,7,8-tetrahydro-3-carboline
| -
NH |

2.8 g (10.4 mmol) of the compound from Example CXII are reacted on 0.5 g of
palladium (5%) / carbon in 30 ml of THF under a hydrogen pressure of 3 bar for 18 h.
The catalyst is then filtered off with suction and washed several times with methanol
and dichloromethane. The filtrate is evaporated and dried in a high vacuum;
yield: 2.1 g

Rf 0.53 (dichloromethane : ethanol = 5:1)



solvent (eg. water of reaction and excess cycl ohexanone) being renoved by
distillation (water separator). After 3 h, the internedi ate hydrazone has

di sappear ed Wﬁ% petrol eum er: ethyl acetate = 1:1); the
reaction m xture s coo to roomtenperature and stirred with acetone.
The precipitate obtained is filtered off with suction, washed with acetone
and dried in he | ar, | v, -free nmother liquors are
agai n treat eé%l'é’%&w&wwﬂﬁ@?%ﬁggbyw R duct bei ng obt ai ned
(total yield over three stages: 43.7 g/0.22 nmol/47% . Mp.: 248[err]C
(uncorrected) [err] = 0.41 (dichl oronet hane: hanol = 20:1) [err] ([err],

200 MHz, TMS): 8 = 1.78 (M 4H), 2.4Q (S, 2H) 48 (S, 3H), 2.64 (M 2H),
2.82 (M 2H), 6.57 (S, 1H), 10.84 @ p?n The corrpounds of Table | are
f 4

prepared anal ogously to the procec

13.0 g (120.2 mmol) of 2-annno-5-meﬂ1yl—pynd1ne are dissolved in 150 ml of ethanol
andthesohmmm1sshnedeﬂ1601nlof2hdhwdmmhkmwzwuLeqummzduadqnuss
and finally dried over sodium hydroxide and phosphorus pentoxide in a high vacuum.
The product thus obtained is boiled under reflux in a water separator with 2.2 g
(20.1 mmol) of 2-amino-5-methyl-pyridine and 11.4 g (50.0 mmol) of 2-hydroxy-
cyclohexanone dimer in 120 ml of 1,2-dichlorobenzene for 6 h. 11.4 g (50.0 mmol) of
2-hydroxy-cyclohexanone dimer are then added again and the mixture is boiled under
reflux for a firther 3 h. On cooling, a precipitate is deposited at 20°C. 150 ml of
acetone are added, the mixture is cooled to 0° to 5°C with stirring, and the precipitate
is filtered off with suction and washed with cold ether. The product obtained is dried
over phosphorus pentoxide in a high vacuum; yield 18 g. -

R, = 0.29 (dichloromethane : ethanol = 20:1)

The compounds of the following Table XIV are obtained in analogy to the procedure
of Example No. XIX:



Table |: 32 [err\] [e[err]

R, (solvent)

0.16 (C)

1-Chloro-5,7-dimethyl-g-carboline

Me
Sy
- Me \ /N
' NH
Cl

10.2 g (49 mmot) of the compound from Example No. CXV are reacted at 125°C for
24 h with 222 ml (2.4 mol) of phosphorus oxychloride and 155 pl of N,N-dimethyl-
aniline. The mixture is poured into 1 1 of ice water after cooling, then neutralized with
aqueous sodium carbonate solution and extracted several times with ethyl acetate. The
organic phase is dried with magnesium sulphate, evaporated and freed from the residual
solvent in a high vacuum. The crude product is purified by chromatography on silica
gel 60 (Merck/dichloromethane);



34 [err] 100 g (499 mmol ) of the conmpound from Exanple VI -are reacted under
reflux with 164 m (1 nol) of diethyl fumarate on 52 g of palladium (5% on
carbon) in 700yield: &3 gdi et hyl ene gl ycol srral | armount of ethanol distils
off at the high internal tenperature (|P desired use a water separator).
After about 8 h, the starting material has di sappeared (TLC checki ng;

petrol eum et hep: _ 40N in an iodine chanber). The
cool ed mxtur ﬁ%@@@%@ %l?angﬁ niL) boiled, filtered off hot
with suction through a clarifying filter (Seitz) and washed with 1 1 of hot
acetone. On cogling a_precipitate is obtained which yields 58.3 g of
product after Emn&eﬂgﬁxli suction, rinsing with cold acetone and drying
i n vacuo. The nother liquor is largely freed fromacetone in vacuo, the
precipitate which is deposited being worked up as above (9.4 g). -

5,7-Dimethyl-p-carboline

Me

—

Me \ /N

NH.

3.8 g (16.5 mmol) of the compound from Example CXVIII are reacted with 1.3 g of
sodium hydrogen carbonate on 700 mg of palladium (10%)/carbon at a hydrogen
pressure of about 3 bar and 20°C for 10 d in 40 ml of THF, 300 mg of palladium
(10%)/carbon and 5 ml of methanol being added on every second day The catalyst is
then filtered off with suction through kieselguhr, washed with THF, boiled in methanol
and dichloromethane and again filtered off with suction. The combined organic
solutions are evaporated, .and the residue is precipitated by stirring with ether and
filtered off with suction. After vacuum drying, 3 g of product are obtained.

- R¢=0.13 (dichloromethane : ethanol = 20:1)



The filtrate is again freed from acetone; after addition of n-pentane,
product precipitates a further tinme (3.1 g/working up see above); total
yield 72% M 1 ]C (uncorrec gd)_Rf =.0.47 (petrol eum et her:
ethyl acetate = 1. err] [err] 200 ., TMB): [err] = 2.54 (S, 3H), 2.75
(S, 3H, 6.89 (S. 1H, 7.20 (M 1H, 7.40 (M 1H, 7.48 (DD, 1H), 8.05 (DD,

1H), 11.61 (SS,éB}mgﬁﬂ-l%ﬁﬁglmj ert-nl.lséjz';)é 4- met hyl phenyl - acet at e

14.85 g (103 mmol) of 5,6-dimethyl-1H-benzotriazole are dissolved in 150 ml of
anhydrous DMSO, reacted with 5 g (104 mmol) of 50% strength sodium hydride
(+40% paraffin oil) at 20°C until evolution of hydrogen is complete, treated with 10 g
(103 mmol) of 2-fluoro-pyridine and the mixture is boiled under reflux for 18 h. After
cooling to 20°C, the mixture is made up to a volume of about 1 1 with water, and the
resulting precipitate is filtered off with suction and washed with water. The substance,
which is dried over phosphorus pentoxide in a high vacuum, is purified by
chromatography on silica gel 60 (Merck/dichloromethane to dichloromethane : ethanol
= 100:1); '

yield: 10.6 g. _

R¢ = 0.38 (dichloromethane : ethanol = 50:1)

Example No. CXXI
6,7-Dimethyl-o:-carboline
Me
T
\
Me _
NH N

8.9 g (39.7 mmol) of the compound from Example No. CXX are slowly heated to
165°C in 140 g of polyphosphoric acid under argon, the mixture being poured into



35 [err] 450 g (3 nol) of 4-methyl phenyl-acetic acid (Aldrich), 1.13 1 (12
nol ) of tert-butanol and 90 g (0.74 m)lz of 4-(N, N-di net hyl am no) pyri di ne
ed i

of “di cyel ohexyT oS e el sl 2 17 Vi by Sl otk Jorif

mxture is stbefmaﬂlsnpp&ﬁmerofme‘stama nimteridl € ThCtchbeldng/diehlorométharicer ethiaroi f
W th suction hed \Mth 00, m di h or rret hane and  the organl c
phase is vvasheg&tl g‘l’m%ﬁ] o, washed with awates Jrapidly r |

mgo?;)gag'ofl i p0| nt %W%ﬁm%@ﬂﬂ%ﬂoﬁ%ﬁﬁum

again. vammmdlymg,ISgofproductareobtamed.

R, = 0.32 (dichloromethane : ethanol = 20:1)



tert-Butyl 2-Cyclopentyl-2-(4-nethyl phenyl)aetate [err] 33.5 g (0.3 nol of
potassiumtert-butoxide are initially introduced into 100 m of anhydrous

250 m o ey SO8eRind B TS0V piheldipr QRN he MDGHARY R

O[err]C for 3NonXXIand 32.2 nl (0.3 nol) of cyclopentyl bromide in 150 m
of anhydrous DVF are added dropwi se at 5-15[err]C and the m xture is
stirred at 25[err]C for 20 h After concentrating, the residue is
partitioned wat er and di ethyl ether, and the ether phase is dried
over sodi um su and concentrated. The product crystallizes out. Yield:
67 g (97.5% of theory) :

Me
(o]
OEt
Me Me
Me
(o]
OtBu




Solidification point: 51-53[err]C 36 The conpounds of Table Il are

prepared in analogy to the procedure of. Exarrpl e XXI: Table I'l: [err] Ex.
s o T omgopgpTule Xyl el e YRS g
cHex tBu (1) X¥§< cHept gy P)
Ex. No. XX XXXXVIL: i pr [err] '0.86 (Q si gma XXV

I Bu ' t Bu 0.84 (R Ex. No. XX XXVI cPent

[err] 0.59 (H) si gma XXVI | cHept [err]

0.57 (1) S e XVI




Exanple XXVII| tert-Butyl 2-(4-bononethyl-phenyl)-2-cyclopentyl-acetate
[err] 27.4 g (0.1 nol) of the conmpound from Exanple XXI are dissolved in -
200 m of tetrachl oromet hane and thg, solution is heated to boiling.
After addition of 0.82 g of | sobut trile 18 . 0.105 nol
N- onosucci ni m de are added fn porfions and t

1 h, cooled to O[err]C and Buccinfmde is fil
the filtrate the product prigegpitptes. It is
(40/60) and dri ed.

of
or
ered off. ker concentrating
washed with pg rol eum et he

:

available from
Aldrich).

commercially

Ex. No.
XX

The compounds of Table XVII are prepared analogously to the procedure of Example No. XXXV



Yield: 20 g (57% of theory) Md.: 73-76[err] C The corrpou'nds of Table Ill are

prepared anal ogously to the procedure of Exanple Table II11: [err] Ex. No.
D [err] [err] (3@ vent) Starting material (Syn.

from Ex o ) XXI X _______cHex t Bu . XX |
XXX 0.[B4 (M Eq NO. XXITIT RRA =

and
and
XXV and CXIX

R; (solvent)
0.55 (D)
021 (D)

Me
Me
tBu
tBu
tBu

cPent
cPent
cPent
cPent
cPent

(o,morp)

Position




XXXI'V CcHept [err] 0.59 (1) Ex No. XXVII Exanpl e
XXXV 38 tert-Butyl

2(R S)-2-cycl opentyl 2-[4-(2, 4-di net hyl74 err] carbolin-9-yl)netyl]phenyl -
acetate lerr 375 mol ) of the ‘conpound from Exanple Xl X are

anhydr ous N N- di met hyl forjram de and the m xture

S then tgeat¢d with .161 1 9 (375 nmol )| of the conpo from Exanple

XXV, dgssol ved in 680 of anhydr oys

s g T |
4 8 - | & 2

€

E s s

~ S S b4

% S 8 8 &




N, N- di met hyl f ormam de. The reaction is conplete after 1 h (TLC checki ng;
petrol eum et her: ethyl acetate= 10:1). For working up, 2 1 of buffer
solution (pH = 4/ Merck) and 2 1 of matef are added, the precipitate which
is deposited is filtered off, washed with water and again filtered off

[ € poderatery damp solid is then stirred successively with

m et her and nethan-{ and filtered off with sucti.on. Vacuum dryi ng

over phng@horQE%:entoxide yi el ds 139.8 g (298 mmol /79% of product. M.:

ncorrected)]] Rf = 0.39 (petroleumether: ethyl acetate =

10:1) | [err], 250 MHZ, TMS): [err] = 0.91 (M 1H), 1.18-1.68 (M
6H), 1 1.47 (S|9H), 2.42° (M 1H), 2.66 (S, 3H), 2.83 (S, 3H),
3.09 (ll 16.88 (S, 1H), 7.13-7.41 (M 7H), 8.09 (D, 1H)
ppm Th 5 |V and V are prepared anal ogously to the

pr ocedu

| Ry (solvent)

Rlo
Et




39

Exanpl e XXXV:

76

@os0 83 d

®) #1°0 oel d

©) 950 d

d 0

SN | Guanos) g @ “ oo
a
®

IXXXT 0 [XT 'soN ojdurexg Jo ampaooxd ayp 03 AjsnoSojeue paredaad ore __=>N 9jqe], Jo spunodiod ayJ,



Exanpl e LXI

2- (R, S)2-Cyclopentyl -2-14-(2,4-dimethyl -[err]-carbolin-9-yl)nethyl]phenyl -
cetic acid hydrochloride [err] 139.8 g 4298 mmol) of the conpound from
Exanpl e XXXV are dissolved in 11 of 1, 4di oxane and the solution is stirred

at 70[e TP S T T o—TH - = %
strengtjp) After react lom is com)l ete (TLC checkl ng; pet rol pum

B 5 |
i
5

LX1
LXT-
LXXXI

Ex. No.

(6.0

(02,904
CXXXI
ooav
ooV
CXXXVI

g

£ s s e o
> = S 3 )
o S = S S

D

cPent
cPent
cPent
cPent
cPent
cPent

(0, m or p)




ether: ethyl acetate = 10:1), the m xture is cooled to about 15[err] C and
then poured in portions into 51 of water. The pHis adjusted to 2.8 using 2
M aqueous sodi um hydroxi de solution, apg the precipitate obtained is
filtered off with suction though a paper filter and washed with water until

t he WagfFr Tt e oS g SRt ars e s=se=pff solid is stirred
with 13 of petrol eum efher (b0|I|ngrange 0-80[err]Cy, filtered off with
suctiorfl agai f and dried over phosjphorus pertoxide in facuo. Yield: 130.3 g
(290 I/370 Mp.: 260-262[err]JC (uncorrgcted) [errf] = 0.51

(dichld hdne: ethandl = 20:1) [[err] ([edr]-DVSO, PO MHz, TMS): [err] =
0.88 (M 1.09-1.67T (M 6H, 11%79 (M 3HE, 2.38 ( 1H), 2.68 (S, 3H),
2.84 (4 .16 (D, ﬁlh) 4.7-3. 9 (1H, E%O (S, 2H, 7.12-7.26 (M 5H),
7.32 (NL™1 49 (M _7.504B 11, 447 (D

Starting material

Ex. No.
CXxXXvi
'lCXXXVII
CXXXIX
CXL

MS




1H) ppm 44 The conpounds of Table VI are prepare anal ogously to the
procedure of Exanple 45

Preparation Examples 79
Examples 1,2 and 3

2«(S)- and 2-(R)-2-[4—(2,4-Dimeﬁ1yl-5,6,7,8-teuahydro-aWh&yl}nﬁyl—phml]—
2-cyclopentyl-acetic acid N-[(R)-phenylglycinolamide]

3.00 g (7.2 mmol of the compound from Example LXII are dissolved in 70 ml of
dichloromethane with 0.99 g (7.2 mmol) of (R)-phenylglycinol (Aldrich), and the
solution is treated successively at 0°C with 1.07 g (7.9 mmol) of 1-hydroxy-1H-
benzotriazole hydrate (Aldrich), 1.58 g (8.3 mmol) of N'-(3-dimethylaminopropyl)-
N-ethylcarbodiimide hydrochloride (Aldrich) and 2 ml of triethylamine and then stirred
at room temperature for 20 hours. The organic solution is extracted with aqueous
ammonium chloride solution, with aqueous sodium hydrogen carbonate solution and
with a buffer of pH = 4 (ready-to-use buffer solution, E. Merck, Darmstad), dried with
solid anhydrous sodium sulphate and evaporated.

Yield of the diastereomer mixture: 3.50 g (Example 1). |
The product mixture is separated by chromatography (silica gel, dichloromethane :
ethanol = 50:1): '

Diastereomer A [2(S)-diastereomer]: 1.23 g
R = 0.18 (dichloromethane : ethanol = 50:1) _
'H-NMR (d-DMSO, 250 MHz, TMS): & = 0.87 (M, 1H), 1.19-1.63 (M, 6H), 1.72 (M,



1H), 245 (M, 1H), 2.58 (S, 3H), 209 (S, 3H), 3.26 (D, lH) 3.44-3.53 (M, 2H),
4.21-4.31 (M, 2H), 5.63 (S, 2H), 6.97-7.11 (M, 8H), 7.20-7.28 (M, 3H), 7.41 (M, 1H),
7.54 (D, 1H), 8.12 (D, 1H), 824 (D, 1H) ppm.

Diastereomer B [2(R)-diastercomer]: 1.12 g
R, = 0.16 (dichloromethane : ethanol = 50:1) : :
'H-NMR (d-DMSO, 250 MHz, TMS): 8 = 0.84 (M, 1H), 1.07-1.59 (M, TH), 2.34 (M,
1H), 2.61 (S, 3H), 2.80 (S, 3H), 3.25 (D, 1H), 3.43 (M, 2H), 4.63-4.72 (M, 2H), 5.66
(S, 2H), 6.98 (S, 1H), 7.13 (M, 2H), 7.20-7.30 (M, 8H), 7.43 (M, 1H), 7.57 (D, 1H),
8.12 (D, 1H), 8.36 (D, 1H) ppm.

~ The absolute configurations of the enantiomerically pure carboxylic acids 2<(S)- and
2-(R)-2-{4-[(quinolin-2-yl)methoxy]phenyl}-2-cyclopentyl-acetic acid [cf. EP 509 359]
are known, so the absolute configurations of the amides Ex. No. C1 and Ex. No. C2
prepared therefrom analogously to the procedure of Examples 1 and 2 can be derived.
~ The 'H-NMR spectra of the two diastereomeric products (200 MHz, d,-DMSO, TMS
for Example No. Cl and 250 MHz, d,-DMSO, TMS for Example No. C2/Figure 1)
have significant differences in the aromatic region: the H signals of the phenyl radical
of Ex. No. Cl are at about 7.1 ppm (3H) and 7.3 ppm (2H) and the H signals of Ex.
No. C2 are at about 7.3 ppm (SH). This finding is applicable to the compounds of
Examples 2 and 3 (Figure 2) and also to many other derivatives of this type.

The examples mentioned in Tables 1, 2 and 3 are prepared in analogy to the procedure
of Examples 1, 2 and 3:



1.5 g(3.37 mol ) ofthe conpound from Exanple LI X are reacted with 20 m of
1 Mnethanolic sodi um hydroxide solution for 48 h. Water is added thereto
and the net haygiegonponent is evaporatgd The al kaline aqueous phase is
extracted several times - with ether, freed fromresidues of organic sol vent
I n vacuo and adjusted to a pH of about 2 at O[err]-5[err]C using aqueous 1
M hydrochl oric acid. The precipgtate which isgdeggsited in this process is
filtered off with suction, thorpughly mashed wat er and dried over
phosphorus pentoxide in a high X g The reaction can be
accel erated using potassi um hydr 0
addition of 1, 4, 7, 10, 13, 16-hex
(petrol eum et her: ethyl acetate = 2:

j&kq;yﬂﬁ [err] = 0.39

R
(solvent)
4 CH, cPent | rac | 0.41/046 (E) | LXI
Q _
! Z
N7 ~N” TCcH,
I
5 CH, cPent | S 0.46 (E) X1
B
|
-

6 - et [R |041(® |Lxt
N
I
P
T N cH,
7 cH, | cHept [rc | 026020D) | LXmW




The conpounds of Table VIl are prepared in analogy to the

Exanpl e LXXXI .

procedure of

10

0.20/0.24 (E)

0.24 (B)

12

020 (B)




[err]
. under

bei ng obt ai ne
conpl ete (TLC
neutral i zed
obtained in t
and dried ove
225[err] C

refl ux for

1.11 g (2.77 mol ) of the conpound from Exanple No. LV are boiled
18 hours |n 45 n1 of met hanol
sodi um hydr OoXi e o Sapneaiiaicii o Siclhgregeitida ol ocoppl ot o oo prdipg to T
(dlchloronethrEnNanet

and 3 ml of 2 M aqueous

s Hﬁnol = 20: 1) 30{m of Iet ROy dr of ur pSmsing mﬁuhprt[er
3mM of 2 M aflueous sqdi um hydr oxi de solfuti on Ggﬁﬁg a k@&r solutio
). After |boiling under refllux fagr fou rs, MNedction |Is
ee abdve). The mxture [s.coqredq, ot ed W et e v
2 M dqueous hydftchl or CHegt | fac T ci pi [t bK¥ which is
||s procqgs wi tH sudtion, washied with water
phosphdr acuo.l Yidgd: 0.597 |g Mp. =
14 CH, cHept | S | 035(C) LXV
N
I
s
T N~ TCH,
15 CH, cHept | R | 035(C) LXV
N
I
o
N” N7 TCH,
|
16 CH, cPent | rac | 033037 (C) | LXVI
Q _
ool _
N7 TCH,
17 cH, cHept | rac | 025/0.38(C) | LXVI
LN
| l P
T N7 cH,

iR

b



Rf = 0.28 (dichloronmethane: methanol = 20:1) The conpounds of Table VII are
prepar ed anal ogously to the procedure of Exanpl e XXXV: 54 [err] The
conpounds of keke=tt—tre-—prenarod anaflégoualata—t-ho-nrocoduraof_bvannl e

19 _ CH, cHept |R | 0.25(C) LXvil

20 _CF, cPent | rac | 029 (A) LXVII

21 e cHept | rac | 023028 @) | LxIx ll

- cHept | S | 028(D) LXIX




-

LXI: Table I X [err] 56 Exanpl e XCI : _
2- Hydrazi no-5-trifluoronethyl pyridine [err] In analogy to the procedure of
Exanpl e No. | fo=liydiaz oo Do tr el L grogmt byl ouridine nr epar ed on
2-chl oro-5-tr ||fExNs.ONdtZ Y| pyri di ne. D 1 R Starting material
(solvent) ‘(Ex. No))
23 CF, cHept | R 023 (D) LXIX
N
I |
r
th N~ “CH,
24 CH, cHept | rac | 0.100.18 (E) | LXX
=
| I
P
N~ N
I
25 CH, cHept | S 0.18 (E) LXX
N
I I
v
N” N
I
26 CH, cHept { R | 0.10(E) LXX
~N
| |
P
N” N
I
27 cHept | rac | 0.17/0.23 (B) | LXXXI
=N
| I
-
liz N~ TCH,




Rf

= 0.37 (BABA) Exanple XCl |

5-Ox0-5,6,7-tetrahydro-[err]-carboline O

[err] 3.3 g (19.2 mol) of 5 6 7 8- trahydro-['err]-carboline (Lit: S
Okuda and Mé=Rebiascrm=de—ii=—=Caeu=5¢ ol o4 2o cagON) oo ioiii ol
I nt roduced i nER. No3 Df tetrahydrofurn whi l1e tR,rrl ng at Si{m:grdgﬁ;and
m xture is tffeated dfopw se with a solption}of 2 (68. Zmlie DK i n
277 m of tejrahydrofuran and 31 m_ ofjwateg. T tior
stirred at OfgErJC 1or 5 mnutes and af J0] €rr f entre ed
with a buffej ggf pH% A\er ck) _emd ex f’}ifg{ %da%\n?:toﬂ%ilé . The
evapor at ed ofganlc pha gl dsjja cyude prodluct Jwhich is purified by
chr omat ogr appy 2
N N
I
29 cPent | rac | 0.28 (E) LXX1
SN
! I
Y
N
l
30 N cPent | rac | 0.29 (C) L
~
| ! _
N
I
31 cocH, | cPent | rac | 024(C) LXXm
[
o
32 CH, cPent | rac | 0.39/048 (C) | LXXIV
Sws!
rix CH,




(silica gel 60, Merck
di chl or onmet hane nethanol = 20:1). The {

precipitated
suction and f

first petrol eum ether:

Zt he solvent in w

ethyl acetate = 1:1, then

34 cH, cPent 039 (C) LXXIV
Crﬁl
SN CH,
|
35 CH, cHept | rac | 023029 O) | Lxxv
CU@L
N CH,
l.
36 « | Pent [ | 026(a) LXXVI
I
H,CO” N7
o CcH,
37 cH, cHex | rac | 028030 (D) | LXXVII
4 .
| | _
N” CH,

i th



Ex. No. zZ D 1

R
(solvent) “(Ex. No.)

38 ' CH, cHex | rac 0.21/9.23 D)

* (R)-Phenylglycinol is commercially available from Aldrich.



13 g (94 mmol) of 1-(R S)-1-Phenyl-2-hydroxy-ethanol are reacted at
20[err]Cwith 15.6 m (113 mmol) of triethylanine and 23.6 g-(84.6 nmol) of
tri phenyl net &E]oride in 200 mM of ﬁgF” After 20 h, the mxture is
poured into burfer of pH = 4 Merck), t phases are sperated, and the
organi c phase is dried with magnesi um sul phate and evaporated to dryness.
The crude product is purified by chromatography eQ silica gel 60 .
(Mer ck/ pet rol eum et henet hyl ¢ . 1); yield 27 g. [err]
0.36 (petrol eumether: ethyl
6- Chl or o- 5-net hyl - 3-ni tro- 2-

Ex. No. ' 1 R, (solvenf) | Starting material
*(Ex. No.)
39 CH, rac [042(C) |LXI
-\
l/
T N~ CH,
40 o R |04£2© [Lx
~N
|/

4] S 042 (C) LXI

* (S)-Phenylglycinol is commercially available from Aldrich.



O [err] 20 g (95.7 mml) of 2,6-dichloro-5-nethyl-3-nitro-pyridine are
reacted with 13.3 m (95.7 nmmol) of triethylamne and 14.5 g (95.7 mmol) of
freshly distiqgpgds.l-pyrrolidino- cycl ggentene at 20L_Q|;_]_C in 200 m of DWF
under argon as a protective gas. Aftef the starting material has ——

di sappeared accor di ng to thin-layer chromatography (%lssﬁﬁtf%@bééa%e,ggl

ether: ethyl acetate = 4:1), 200 mM of 1 M hydrochl or| and
the m xture is diluted with adout 600 m of water. mm,{ gmnchls
deposited is filtred off with , drged over phosp de in a
hi gh _

45 CH, cPent | H | ©ent | 034 (D) | Carboxylic acid:
* Ex. No. LXII
DS Amine from
| Aldrich
til NZ > cH, -
46 CH, cPent | H (+yent | 034 (D) | Carboxylic acid:
: * Ex. No. LX1II
AN Amine from
| _ . Aldrich

47 CH, cHept | H rac 0.25 (C) | Carboxylic acid:
. Ex. No. LXV
x ' Amine from
] Aldrich




vacuum and purified by chromat ography (silica gel

60/ Mer ck/ pet r ol eum et her:

ethyl acetate = 2:1). [err] = 0. 69 (pe roI eum et her: ethyl acetate = 4:1)
Exanpl e No. AL B ATI R S deo-Laocy ] aholine lTorr] 2 8
(10.4 mol) of Ek.hBZCorrpound from Expopl e QXII gre req ged O} Seuting flatial
pal | adi um (5% Ne. garbon in 30 m of | THF pnder & hydrom EUNS) of 3 Har
f or 18hThedeybL s—tiemr—ftrtteted—orf—mnt+ RerHrerSHec—-a46
times with ey Binbl and di chk:e,r onmet helieet | Hhe fi Imr ate 0‘!?2(@)/ [Sabaylischcidin d
dried in a hifgh vhc yield 2.1 p [er[] =053 (dighloro
= 5:1) 1 | Amine from
P Aldrich
T N~ “CH,
49 CF, cHept | H rac 045 (C) | Carboxylic acid:
' Ex. No. LXIX
] Aldrich
L
rla N~ TCH,
30 cHept | H rac 0.71 (B) | Carboxylic acid:
Ex. No. LXX
Amine from
Aldrich
51 X cHept | H rac 0.59 (B) | Carboxylic acid:
| Ex. No. LXXXI
NN e Adicn
52 cHept | H rac 040 (B) | Carboxylic acid:
~ Ex. No. LXxXXIv
L Amine from
T N Aldrich
53 CH, cHept | 3-OH rac 0.45 (D) | Carboxylic acid:
| Ex. No. LXV
= Amine: Ref;
L US 43 88 250
th N7 TCH,
54 CH, cHept | 4-OH rac 0.39 (A) | Carboxylic acid:
Ex. No. LXV
] Amine: Ref:
! _ C. Hartmann and
N N CH, J.P. Klinman,
| Biochemistry, 30,
4605 (1991)
55 CH, cHept | 2OCH; | rac 0.15(B) | Carboxylic acid:
' Ex. No. LXV
<X Amine from
I Aldrich
U’
N~ N7 TCH,
1




65 3- Met hyl -

(120: 2 mmol ) of 2-am no-5-net hyl -

5,6,7,8-tetrahydro-[err]-

carboline hydrochloride [err]
pyridine are dissolved in 150 m of

13.0 g

et hanol and th :fﬂ-———:»:—‘_____,f-___:__g_-_l_:,_‘-;‘ _M hydrochl g i d
evaporated to fimen¢zs and finally dr|ed oygr sodium hyROXI de vial
phosphor us pen oW fle in a high vacuum The prodyct thul WI WN&;"%Oi | did
under refl ux if—ayater—separatot—w—2—pP—g—{24—= of -
2- ani no- 5- met I8 pyri di ne andcd1. 4 g €. D3-0GE) ) s 2- hgmr(DM ~Carboxylic acid:
cycl ohexanone h mef in 120 m lof 1, 2}dich|oroberjzene fpr 6 h] ExNodLXy (50.40
b Lancaster
N™ "N" CH,
57 cH, cHept | 40CH, | rac 024(B) | Carboxylic acid: H |
Ex No. LXV .
BN Amine from
! Aldrich
5
lil N~ “CH,
58 cHept | 20CH- | rac 0.51 (C) | Carboxylic acid:
CH,
: CH=CH, Ex. No. LXV
_ Amine: Ex. No. II
l 5
t'« N~ TCH,
59 CH, cHept | 3-C0CH, | rac 0.73 (C) | Carboxylic acid:
' Ex.No. LXV
DS Amine; Ref.:
- _ F.M. Markwardt et
N N CH, al., Pharmazie 22,
| 465 (1967).
60 CH, cHept | 400CH, | rac 033 (B) | Carboxylic acid:
Ex. No. LXV
X Amine; Ref:
| P M.G. Nair and
NN e, CM. Baugh,
| J Chem.
2185 (1973).
61 CH, cHept | 3-CH; rac 0.19(B) | Carboxylic acid:
| : Ex. No. LXV
- N Amine from
| P Aldrich
til N~ TCH,
62 CH, cHept | 2-NO, rac 039 (B) | Carboxylic acid:
: Ex. No. LXV
< Amine; Ref:
| EP 373 891
o
T N~ TCH,
63 CH, cHept | 3NO, | rac 028 (B) | Carboxylic acid:
_ Ex. No. LXV
NS Amine from
| Aldrich
P
til N~ TCH,




2- hydr oxy-cycl ohexanone di mer are then added again and the me is boiled
under reflux for a further 3 h On cooling a preci pitate is deposited at
20[err] C. 150_m__of acetone are _adde ;,- mxture i s cool ed to O[err] to

lerr] C vi th figrfizg, and The precfprtate Ts TTerep orTTrT] Rnd
washed with clr%" ¢ther. The product ta d |s dr i ed &/er h%’g'ﬂ’ﬁaﬁ’ﬁ'éﬂ
pentoxide in g hidgh vacuum yield 1 err] 4 0.29 &k o Erdedane :
ethanol = 20: {)e¢ Te conpounds,,of thecﬁg QNong |Tad! e Ko @ 9 ehbglingd:
anal ogy to t hi pr ¢cedur e of npl efNo. KI X ® Ex. No.. LXV
- Amine from
Aldrich
N7 TNT TCH,
65 CH, cHept | 2-C1 rac 0.75 (D) | Carboxylic acid:
. Ex. No. LXV
X . Amine from
| Aldrich
P
T N~ CH,
66 cH, cHept | 3-C1 ‘rac 0.71 (D) | Carboxylic acid:
Ex. No. LXV
S . Amine from
] ' : Lancaster
<
T N~ TCH,
67 CH, cHept | 4Cl rac 0.61 (D) | Carboxylic acid:
Ex. No. LXV
< _ Amine from
! Aldrich
%
t|4 N” TCH,
63 CH'3 Pent | H rac 028(D) | Carboxylic acid:
Ex. No. LX1
_ Amine from
I . Aldrich
7~
N7 N7 cH,

 *Resolution of enantiomers is carried out by means of HPLC (Chiralpak AD, length
250 mm, diameter 4.6 mm, particle size 10 K, eluent: 95% n-heptane + 5% ethanol (the
latter containing 1% water and 0.2% trifluoroacetic acid)).



yield: 4.3 g. 67 [err] = 0.39 (dichloronethane: ethanol =
20: 1) Exanple No. CXIX 5, 7-Dinethyl-[err]-carboline [err] 3.8 g (16.5
nmol ) of the gconpound from Exanple CXVIII are reacted with 1.3 g of sodium
hydr ogen car b%" 700 ng of pall adi94m (10%/carbon at a hydrogen
pressure of about 3 bar .and 20[err]C for 10 d in 40 m of THF, 300 ng of
pal I adi um ( 12;/3(/3;:a)r-bon and 5 m of nethanol being added on every second .
day. The cat S)-2-[4H2M-Divtethiyl<5,6§7, 8:tetrdhydrol ¢ RArboHmRIg)- &ﬁﬂ‘-ﬁﬂ&i -
washed with THE, Jbpiled in ne.ttﬁﬁfl & }&h_ Y-kt yi]
~circloheptyl-acefic acid N-2-hydroxybenzyl)amide

OH

0.60 g of the compound from Example 58 are boiled under reflux for 22 hours with
33 mg of palladium (10% on animal carbon) and 33 mg of para-toluenesulphonic acid
monohydrate in 3 ml of methanol and 0.6 ml of water under argon as a protective gas.
. If reaction is incomplete (TLC checking, dichloromethane : ethanol = 50:1), 33 mg of
palladium (10% on animal carbon) and 33 mg of para-toluenesulphonic acid
monohydrate are added once more and the mixture is boiled under reflux for a further
24 hours. The catalyst is filtered off hot with suction and washed with plenty of hot
methanol, and the filtrate is evaporated. After drying in a high vacuum over phosphorus
pentoxide, 0.52 g of product are obtained.
R; = 0.33 (dichloromethane : ethanol = 50*1)



‘and di chl oronet hane and again filtered off with suction. The conbined
organi c solutions are evaporated and the residue is precipitated by

stirring V\ntﬁethﬁr nd filtered of f V\%%h suction. After vacuumdrying, 3 ¢
of product a ed. Rf = 0.13 (di<Thl oronet hane: ethanol = 20:1) 68

[ert] 14.85 g (103 mol) of 5 6- di et hyl - 1H-benzotr|azole are dissolved in
150 mM of anhydrous DVSO, reacted with 5 (104 mmol) of 50% strength

sodi um hydr i amsybwmmmyl-&mm&ﬁIEMwIMMJ -Diciyclo-pehtyhadéetigen
's compl ete, eI\ei-(ﬁfj-pyl\'Imytl]glycméb]lamlde

WQ

CO—NH

2%....

500 mg (0.868 mmol) of the compound from Example 31 are treated dropwise with
1.737 ml (1.737 mmol) of a 1 M ithium aluminium hydride solution in tetrahydrofiran
under argon at 0°C in 5 ml of anhydrous tetrahydrofuran and stirred at about 20°C for
4 h. The reaction mixture is treated cautiously with 5 ml of water and adjusted to a pH
of about 2 using 2 M aqueous hydrochloric acid. The aqueous phase is extracted
several times with diethyl ether and dichloromethane, dried with sodium sulphate and
evaporated. The crude product is purified by chromatography on silica gel 60 (Merck,
dichloromethane to dichloromethane : methanol = 50:1).

Yield: 0.12g |

R; = 0.26 (dichloromethane : ethanol = 20:1)

The compounds of Table 4 are prepared in analogy to the procedure of Example 70:



(103 mmol ) of 2-fluoro-pyridine and the mxture is boiled under reflux for
18 h.  After cooling to 20[err]C, the mxture is nade up to a vol une of
about 11 wit hng ., and the resultinggprecipitate is filtered off with
suction and washeéd with water. The subStance, which is dried over
phosphorus pentoxide in a high vacuum ‘is purified by chromatography on
silica gel 60 (Merck/dichloronethane t@Hdi chl oronet hane: ethanol = 100:1);
yield: 10.6 g. Rf = 0.38 (dichloronethphne: ethanol = 50:1) Exanple No. CXXI
6, 7-Di met hyl -[err]-carbol i ne”8N4g mmol ) of the conpound from Exanpl e
No. CXX are slowy heated t 140 g of phosphoric acid
under argon, the m xture be S Y :

Example 73

2~(R,S)-2-[4-(2,4-Dimethyl-5,6,7,8-tetrahydro- o -carbolin-9-yl)-methyl-phenyl ]-
2-cycloheptyl-acetic acid N-(4-carboxybenzyl)amide

COOH




1.5 1 of water and adjusted to pH = 6-7 with 1 M aqueous sodi um hydr oxi de
solwtion. before disappearance of the starting material (TLC

i tered of f UnahBX0ds HamoD Rt Bitepmpone b Pt o6 fpd & GRCHRRE (s
Sgai e After Sraieats B M sfidiohfiidal \utonCin 3 PP tnelanol o' 184715 2fe
(di chl or onet Ireagioncishsiilbnot-caroplese according to thin-layer analysis (solvent F), a further
0.5 ml of aqueous 2 M sodium hydroxide solution in 1 ml of methanol is added and
the mixture is then boiled under reflux for 24 h. The reaction mixture is cooled and
adjusted to a pH of about 4 using 1 M hydrochloric acid, and the precipitate which is
deposited is filtered off with suction, washed with water and petroleum ether : diethyl
ether = 5:1 and freed from the residual solvents in a high vacuum over phosphorus
pentoxide.
- Yield: 0.154 g
R¢ = 0.50 (dichloromethane : methanol : acetic acid = 90:10:2)

Example 74

2-(R,S)-2-[4~(2,4-Dimethyl-5,6,7,8-tetrahydro-e-carbolin-9-yl)-methyl-phenyl]-
2-cycloheptyl-acetic acid N-(3-carboxybenzyl)amide

COOH

The title compound can be prepared from the compound of Example 59 analogously to

the procedure of Example 73.
R = 0.27 (dichloromethane : ethanol = 20:1)

“The compounds shown in Tables 5, 6, 7, 8, 9 and 10 are prepared in analogy to the
procedure of Example 1: |



Table 5

Starting material

Carboxylic acid:
Ex. No. LXII
Amine: US 43 88 250

Carboxylic acid:
Ex. No. LX1I

Amine: Ref.:
C. Hartmann and
J.P. Klinman,

Biochemistry 30, 4605
(1991) |



Table 6: : 99

* racemic

R; (solvent) | Starting material

020 (C) . | Carboxylic acid: Ex. No. LXV
| * | Amine from Aldrich

0.12(C) | Carboxylic acid: Ex. No. LXV
| Amine from Aldrich

0.19 (O Carboxylic acid: Ex. No. LXV
Amine from Aldrich

Carboxylic acid: Ex. No. LXV
Amine from Aldrich




Preparati ons Exanpl es 79 Exanples 1, 2 and 3 2-(S)- and
2-(R-2-14-(2,4-Dinmethyl -5,6,7,8-tetrahydro-[err]-carbolin-9-yl)-nethyl-phe
nyl]- 2-cycl Oﬁgﬁtﬁy’_acet ic acid NN[(R) -tzslenyl glycinolam de] CH3 [err] 3.00
g (7.2 mol o *conmpound from Exarrp} LXI'l are dissolved in 70 m of

di chl oronethane with 0.99 g (7.2 mmol) of (R)-phenylglycinol (A drich), and
the solution is treated succe el rr]Cwth 1.07 g (7.9 mmol) of
1- hydroxy- 1H | '

Starting material

81 rac CHe 0.10 (P) Acid: Ex. No. LXXIX
AN Amine from Aldrich
82 rac CoHs 028 (P Acid: Ex. No. LXXIX

Amine from Aldrich




benzotriazol e hydrate (Aldrich), 1.58 g (8.3 mmwol) of

N -.(3-di net hyl am nopropyl )- N-ethyl carbodii m de hydrochloride (Al drich) and
2 m of trietﬂ*ﬁgq%ne and then stirred E roomtenperature for 20 hours.
The organic s On is exracted with éﬁ eous anmoni um chl ori de sol uti on,

wi th aqueous sodi um hydrogen carbonate solution and with a buffer of pH = 4
(ready-to-use buffer solution, E. Mer€Ry Darnstadt), dried wth solid
anhydr ous sodi um sul phate and evapratgd. Yield of theydi astereoner m xture:

3.50 g (Exanple 1). The preg

(silica gel, dichloronetha
A[2(S)-diastereoner]: 1.2

FUrSNi s separate

R; (solvent)

éy chr omat ogr aphy
No. 2: Di astereoner

et hanol = 50:1)

Starting material
2) Reference
b) Distributor
) Synthesis from Ex.No.

83 rac | 3-OCH, 4-0CH, 179 562 (100%) | Carboxylic acid:
0.50 (A) 154 (80%) ¢) Ex. No. LXI
Amine from Aldrich.
rec | 3-CH, 5-CH, 212 530 (100%) | Carboxylic acid:
0.60 (B) ¢) Ex. No. LXI
Amine from Emka-Chemie.
e | 31 5l 212 570 (100%) | Carboxylic acid:
0.18 (M) 196 (50%) ¢) Ex. No. LXI

Amine from Maybridge.

86 rac | 3-OH

137
039 (A)

534 (100%)
307 (60%)

Carboxylic acid:
¢) Ex. No. LXI
Amine from Aldrich.

135

1 0.65(A)

548 (80%)
154 (100%)

Carboxylic acid:
¢) Ex. No. LXI
Amine from Aldrich.



[err] (d-DMSO, 250 MHz, TMS): [err] =0.87 (M 1H), 1.19-1.63 (M 6H), 1.72
(M 80 1H), 2.45 (Nl 1H), 2.58 (S, 3H), 2.79 (S, 3H), 3.26 (D, 1H
3.44-3.53(M.l%l—g .21-4.31 (M 2H), 3 (S 2H, 6.97-7.11 (M 8H),

7.20-7.28 (M * 7. 41(|\/l 1H), 7.54 ; 1H), 8.12 (D, 1H), 8.24 (D, 1H)
ppm Exanpl e No. D|astereorrer B[2(R),diastereonmer]: 1.12 g [err] = 0.16
(di chl or onet hane . ethanol = 50: 1) [

] (d-DVBO, 250 MHz, TMB): [err] =
0.84 (M 1H), 1.07-1.59 (M_H . M

8) Reference
b) Distributor
©) Synthesis from Ex. No

210 ' Carboxylic acid:
0370031 (A) 3 Ex. No. LXK

- . 520 Carboxylic acid:
0.30 (A) Ex. No. LXXX

* (R)-Phenylglycinol is commercially available from Aldrich,



1H, 2.61 (S, 3H, 2.80 (S, 3H), 3.25 (D, 1H), 3.43 (M2H), 4.63-4.72 (M
2H), 5.66 (S, 2H), 6.98 (S, 1H, 7.13 (M 2H), 7.20-7.30 (M 8H), 7.43 (M
1H), 7.57 (D é ﬁ;12 (D, 1H), 8.36 ( 1H) ppm The absolute
configurations ! t enantionerically ﬁ%?e carboxylic acids 2-(S)- and
2-(R) 2-{4-[ (quinolin-2-yl)met hoxy] phenyl }-2-cycl opentyl -acetic acid [cf. EP
509 359] are known, so the absolutf® configurations of the amdes Ex. No. Cl
and Ex. No. C2 prepared therefrom &pal ggously to the procedure of Exanples
1 and 2 can be derived. The 'H NVR s\ b of the two diasteneric products
(200 MHz, [err], TMS for Exanple No. d* 280-NHR* [err], TMS for Exanple
No. C2/Figure 1) have significant difrerenCys in the aromatic region: the H.
signal s of the phenyl radical of Ex. No. Cl are at about 7.1 ppm (3) and
7.3 ppm (2H) and the H signals of Ex No. e at about 7.3 ppm (5H). This
of

finding is applicable to the corfBGEmIR

Mp (O
R, (solvent)

188-189

211-212




Exanmples 2 and 3 (Figure 2) and also to many other derivatives of this
type. The exanples nentioned in Tables 1, 2 and 3 are prepared in anal ogy

Lo the procedipe QlrilARPLF Tubte 1 AR priied anBizSisty to the procedure of Example

81z D
Nos. 1, 2 and 3:

Table 11:

/\/OH

CONH

0.29 (A)

97 - o |cPet. |[R 02904 | 20
S
Swd!
N N Me
|
98 w |cHx |s lozo 38




| 506 (100%)
154 (40%)

"ﬁ

0.56 -

101 wo P 204°C 506 (100%) | 88
N N Me
l _
102 " iBu 182°C 89
CL
N N Me
i
103 e iBu 206°C 89
Aok
104 | cPent 034 (C) cv
N A N,
|
105 ¢, cPent 0.44 () cvi
m:.u . |




MS (FAB)

106 ¢, | cPent 056(E) 586 (100%)
@ﬁ | 154 (94%)
N N~ "Me
i
{l 107 e, | cPent 044 (B)
O
N N We
1
108 « | cPent 026 (B)
@7—«[,;’\.,; 031
00 | cPent 055 (C)
< W IN Me
|
110 « |cPent 0.57 ()
mm
i
111 e, | cPent 0450
1
112 e, | cPent 04C
1




The compounds of Table 12 are prepared analogously to the procedure of Example
Nos. 1,2 and 3:



Exanpl e 69 94
2-(RS)-2-[4-(2,4-Dinethyl -5,6,7,8-tetrahydro-a

-carbolin-9-ylgs §.yl-phenyl]- 2-cyclgﬂﬁ?tyl-a0etic acid

N- ( 2- hydr oxyb mde [err] 0.60 g he conpound from Exanple 58 are
boi |l ed under reflux for 22 hours with 33 gﬁ of pall adi um (10% on ani nal
carbon) and 33 ng of para-tol uenesul phoni dtaci d monohydrate in 3 m of

met hanol and 0.6 nml of water unde a protective gas. If reaction
is inconplete (TLC checking-dic et hanol = 50:1),. 33 ng of
pal | adi um (10% on ani mal car bon) @Fra-toluenesulphonic acid
nonohydrate are added once nore and t tur®€ s boiled under reflux for
a further 24 hours. The catalyst is filterad off hot with suction and
washed with plenty of hot nethanol, and

drying in a high vacuum over phosphorus

MS (FAB)

574 (100%)

119 | rac ' on | 0570 576 (100%) | LXI

0.62
NH” ~CO,Me
| -
120 | rac oH 043(C) - X
048

-NH” ~CO,Me




pent oxi de, 0.52 g of product are obtained. [err] = 0.33 (di chl or onet hane:
et hanol = 50.1) Exanple 70 95

2-(R,S)-2-[4 3_H drox nmethyl -[err -carn | ]-2-cyclo-pe
ntyl -acetic §cid R) - phgnyT gl yci 0.

conpound fro arrp‘le 3] "are treat
of al MIit |chllumn um hydrid
at O[err]C| S o= ; -

4 h The reactfi 21 it urc i's eate;io.ea(ﬁ)i ousfy with 5 TLXDf vvat er and
adjusted to 4§ pH

-N CO Me
12 | rac 047 (C) LXI
NH”CoMe
123 | rac oo | LI
032 -
124 | rac 043 () LI

O

OH




of about 2 using 2 M aqueous hydrochloric acid. The aqueous phase is
extracted several tines with diethyl ether and di chl oronmethane, dried with

sodi um sul pha and evapo The crad uct is pur| fi,ed b

chr omat ogr aph ‘ﬁgta‘f’%ol M%ﬂﬁ&?‘bﬁa& Nene
. met hanol. 99: 1) Y| eld: 0.12 g Rf = 0.26 (dICh| or oret hane . ethanol =
20: 1) The corrpounds of Table 4 are prepar ed in analogy to the procedure of

Exanpl e 70: Tabl e 4: 96 [err]
Table 13
Me
7
D
-5
N N~ Me
X
(0. CONH- )" COOH

Mp. [*C]
R; (solvent)

0.15 (S)

0.18 (T)
0.24

0.68 (S)
0.76

0.16 (T)
024




0.325 g (0.55 nmol ) of the compound from Exanple 60 is reacted at 60[err]C
with 0.5 m of aqueous 2 M sodi um hydroxide solution in 3 m of nethanol
for 18 h. If e i Spastill | notl l.ete accqrdin o _thin-I r
el yai o (ol TGOS B T 14 gre fitbarte dEalk sl 5 e bedite f FamPleco.
solution in 1701 of nethanol is added and the mi xture is then boiled under
reflux for 24 h. The reaction mxture is cool ed-and adjusted to a pH of
about 4 using 1 Mhydrochloric acid, and the precipitate which is deposited .
is filtered Qh&déﬁ&h suction, washed with water and petrol eum et her:

di et hyl ether™= and freed fromthe residual solvents in a high vacuum
over phosphorus pent oxi de. _

| Me _
b4
B Y
' N N/ Me
' X
: : : ©), CONH” (D oH

Mbp. [°C]
R; (solvent)

0.30 (A)

025 (A)

[ 033 @

1023 (A)

031 (C)




Yield 0.154 g Rf = 0.50 (dichloronmetane : nmethanol: acetic acid 90:10:2)
Exanpl e 74

2-(RS)-2-[4-%%&5;£§-5, 6,7, 8-tetrghydro-[err]-carbolin-9-yl)-nethyl-ph
enyl]- 2-cycl ic acid N-(3-carboxybenzyl)am de [err] The title
conmpound can be prepar ed fromthe conpound of Exanple 59 anal ogously to the
procedure of Exanple 73. [err] = 0.27 (dichloronethane : ethanol = 20:1)
The ﬁonpoundﬁ-@hs [MZ,QdLilmhﬂ-l -oc-8arbalin-9:ylpmethyl-phermyl}2-oyelppentyl-deatia eid gy
to the proce%l_he_(ﬁ %% e ldo-phenyl)-z-hydroxy hyljamide

Me_

%g

0.60 g (1.10 mmol) of the compound from Example No. 137 is treated with 192 ul
(3.29- mmol) of triethylamine in 10 ml of dichloromethane and then reacted at 0°C with
70 pl (0.99 mmol) of acetyl chloride. After a stirring time of 3 hours, in which the
reaction temperature rises to 20°C, the mixture is shaken successively with 1 M
hydrochloric acid, 0.1 M aqueous sodium hydroxide solution and water, and the
organic phase is dried with magnesium sulphate and evaporated.

Part A)

Part B)

The crude product thus obtained shows a double acetylation (631, 57%, M" + H/653,
6%, M" + Na) in the mass spectrum (FAB). It is therefore reacted with 2 M sodium
hydroxide solution at 20°C for one hour in 6 ml of methanol. The pH is then adjusted
to 2 using 1 M hydrochloric acid and the mixture obtained is extracted with ethyl
acetate, The organic phase is washed with water until neutral, dried with magnesium
sulphate and evaporated in vacuo. Drying in a high vacuum yields 0.28 g of product.

R, = 0.17 (Dichloromethane : ethanol = 20:1)



Table 5 98 [err] Tabl e 6: 99

Example No. 139 114

2-(R,S)-2-[4—(2,4-Dimeﬂ1yl-a-carbolin-94y1)-meﬂ1yl-phenyl]-2-cyclopmtyl-acetic ac1d
N-[1(R,S)-1-(4-acetamido-phenyl)-2-acetoxy-ethyl]Jamide

Me

k@g%

If the compound from Example No. 137 is reacted with 4 equivalents each of
triethylamine and acetyl chloride aﬁalogously to Part A of the procedure from Example
No. 138, the title compound is obtained.

R; = 0.56 (Dichloromethane : ethanol = 20:1)



11 _
The compounds of Table 15 are preparea analogously to the procedure of Example No.
138: | |

Table 15
y 0
e .
-

. N

5

N "N° Me

@ CONH-B oH

Mbp. [°’C] -
R¢ (solvent)

049 (A)
0.81 (U)




-

104 The conpounds of Table 11 are prepared anal ogousl y to the procedure of
Exanple Nos. 1, 2 and 3: Table 11: [err]

Example No. 142 116
2-(S)-2-{4-(2,4-Dimethyl--carbolin-9-yl)-methyl-phenyi]-2-cyclopentyl-acetic  acid
N-[1-(R)-1-phenyl-2-acetoxy-ethyl]amide
Me
N\ _
Me
.. Q
(o] s )

45g (846 mmol) of the compound No.2 are suspended in 300ml of
dichloromethane, treated with 2.05mi (254 mmol) of pyridine and 1.82 ml
(25.4 mmol) of acetyl chloride in 30 ml of dichloromethane and reacted at 20°C for
20 hours. The mixture is extracted with buffer (Merck) of pH = 2 and water, dried with
sodium sulphate and evaporated. After precipitating by stirring with methanol and
subsequently drymg in a high vacuum over phosphorus pentoxide, 3.6 g of product are
obtained.

R¢ = 0.62 (Petroleum ether : ethyl acetate = 1:1)



The conpounds of Table 13 are prepared anal ogously to t he procedure of
Exanpl e No. ' -

The compounds of Table 16 are mepall%a analogously to the procedure of Example No. .
142: | - |

Table 16

Mp [°CQ] | Starting material
R, (solvent) from Ex. No.
Et 0.25 (D)

144 -CH,0Ac 029 (D) 2 “

145  -CH,0CH,Ph 027 D) 2

146 | cis{CH),-Z-CH-CH{(CH,),CH, 0.52 (D) 2

147 {(CHyCH, 0.69 (G) 2

148 Ph 065 (C) 2 “

149 Me : 2

-
Me

- 038(C)




73. Table 13 Me z Exanpl e No. 138 113 _
2-((R S)-2-[4-(2,4-Dinethyl -[err]-carbolin-9-yl)-nethyl-phenyl]-2-cycl openty

| -acetic aC|dE e No, 151 118

2~(S)-2-[4-(2,4-Dimethyl-«: -carbohn-9-yl)-methyl-phenyl]-2-cyclopentyl-t1uoaoet1camd
N-{1-(R)-1-phenyl-2-acetoxy-ethylJamide

Me

1.5 g (2.6 mmol) of the compound from Example No. 142 are treated with 1.27 g
(.13 mmol) of 2,4-bis-(4-methoxyphenyl)-1,3-dithia-2,4-diphosphetane-2,4- di-
sulphide (Lawesson's reagent) in 50 ml of dioxane and boiled under reflux for 5 hours.
’Ihereacuonrmxtmelsevaporatedtodrynws in vacuo and purified by chromatography
on silica ge]l MATREX™ silica Si (Amicon, Grace Company / 20u / MPLC column /
dichloromethane : ethanol = 100:1); yield: 665 mg.

R¢ = 0.53 (Petroleum ether : ethyl acetate = 2:1)

M (FAB): m/e = 612 (4%, [M + NaJ), 590 (100% [M + HJ), 529 (19%
M - AcOH).



N[1-(R S)-1-(4-acetam do-phenyl) 2- hydroxy-ethyl]am de Me [err] Pat A) 0.60
g (1.10 nmmol ) of the conpound from Exanple No. 137 is treated with 192
[err] (3.29 nmmol) oftriethylanine in 19&1510 of dichl oromethane and t hen
reacted at O Examhple\iNe.HS20 [err] (0.99 |) of acetyl chloride. After a
stirring time of 3 hours, in which the reaction tenperature rises to
20[err]C, the mi'xture. is shaken successively with 1 M hydrochl oric acid,.

G et wit b ne2S SRS LB liR 07 W%Wﬁawwgﬁﬂ%?ﬁ s
thus obt ai nestﬁie@@—]aphﬂqb24[2dgdtmdyaoet)-mxﬂ5&hyl]ﬁﬁMe + H 653,

Me
. S
\ N/ Me
N
(o]

OY\OH

1.45 g (2.13 mmol) of the compound from Example No. 145 are hydrogenated with
hydrogen on palladium (5% on animal carbon) at 20°C and normal pressure in 100 ml
of THF. After 18 hours, the mixture is filtered off with suction through kieselguhr,
washed several times with methanol and dichloromethane, and the combined organic
solutions are evaporated. The solid residue is stirred with pentane, filtered off with
suction and freed from the residual solvem:mahxghvacmm

Rf= 0.31 (Petroleum ether : ethyl acetate = 1:1)



6% M+ + Na) in the mass spectrum (FAB). It is therefore reacted with 2 M
sodi um hydroxi de solution at 20[err]C for one hour in 6 ml of nmethanol. The
pH is then ai'! UStEE io g using 1 M hydifghl oric acid and the m xture
obtained is : h et hyl acet The organi c phase is washed with
water until neutral, dried wth magnesi um sul phate and evaporated i n vacuo.
Drying in a high vacuumyields 0.28 g of product. Rf 0.17

( u( c h |S ;ar onet B:(8)2-[d+(@sDimethgbo erbolin®xgThethyipheafl§-2-cyclopentyl-thioacekiddeid

[4-(2,4-Di li%&PM%mM}mt hyl - phenyl ] - 2-cycl opentyl -acetic

acid N[1-(R S)-1-(4-acetam do- phwl ) - 2- acet oxy-et hyl ] am de

The title compound is prepared at 20°C from the compound of Example No. 151 in
DME as a solvent analogously to the synthesis procedure from Example No. 73.

R¢ = 0.24 (Dichloromethane : ethanol = 50:1)



Me HN [err] If the conpound from Exanple No. 137 is reacted with 4 _
equi val ents each of triethylam ne and acetyl chloride analogously to Part A

of the procedlﬁe frloﬁ Eégipl e No. 138, igg title conpound is obtained.
[err] 0. 56 ¢ ae: et hanol The conpounds of Table 15
are prepared analogously to the procedure of Exanpl e No. 138:

2-[4-(2,4-Dimethyl-a-carbolin-9-yl)-methyl-pheny1]-2-cyclopentyl-acet_ic acid
N l-(ﬂﬁen-Z—yl)-l-meﬂmxyearbonyl—Mxyl]—anﬂde
Me

\

The title compound is prepared from the compound of Example No. LXII and (R,S)-

~(thien-2-yl)-glycine methyl ester analogously to the synthesis procedure of Example
Nos. 1, 2 and 3.

R, = 0.67 (Dichloromethane : ethanol = 20:1)



Table 15 [err] Exanpl e No. 142 116 :
2-(S5)-2-[4-(2,4-Dinethyl-[err]-carbolin-9-yl)-nmethyl-phenyl]-2-cycl opentyl -
acetic acid - 14phenyl - 2-acet ox¥28thyl Janmide [err] 4.5 g (8.46
mmol ) of the *=2 are suspended in 300 m of dichloronethane,
treated W|th205n1 (25.4 mmol ) of pyridine and 1.82 m (25.4 mmol) of
acetyl chl on% ? 30_m of dichloronethane and reacted at 20[err] C for
‘[4" ,4-Dimethyl-c. a-carbolin-9-yl)-methyl-phenyl]-2-cyclopentyl-acetic acid

N-[1-(thien-2-y1)-2-hydroxy-ethyl}-amide
Me

'

Me
N~ N =
LS
0
NH OH

The title compound is prepared from the compound of Example No. 154 analogously
to the synthesis procedure ofExample No. 70.

Ry =021 (Dichloromethane : ethanol = 50:1)



20 hours. The m xture is extracted with buffer (Merck) of pH = 2 and water,
dried with sodi um sul phate and evaporated. After precipitating by stirring

W th nethanoréﬁgﬂgiggﬁggggntly drying igzg hi gh vacuum over phosphorus
pent oxi de, 3. t are obtained”"[err] = 0.62 (Petrol eum et her:

ethyl acetate = 1:1) The conpounds of Table 16 are prepared analogously'
to the procedure of Exanple No. 142: Table 16 M .
- 2+S)-2-[4-(2,4- I-e:-carbolin-9-yl)-methyl-phenyl}-2-cyclopentyl-acetic  acid
N-[1-(R)-1-phenyl-2-(2,4,6-trimethyl-benzoyl-oxy)-ethyl]-amide

Me

@;Q\Me @
LA

Me Me

Me

The compound is prepared from Example No. 2 is reacted to give the title compound
analogously to the procedure of Example No. 142.

R = 0.26 (Mobile phase D)



Exanpl e No. 151 118
2-(S)-2-14-(2,4-Dimethyl -[err]-carbolin-9-yl)-nethyl - phenyl ]-2-cycl opentyl -
t hi oaceti caci g N [1-{R) i phenyl - 2- acet% ethyll]am de [err] 1.5 g (2.6
mol ) of the Exanpl e No are treated with 1.27 g (3.13
mmol) of 2, 4-bis-(4-nethoxyphenyl)-1,3-dithia-2, 4-di phosphetane-2, 4- di -
sul phi de (Lavvesson s reagent) in 50 n1 of di oxane and boi |l ed under refI ux
for 5 hours. )ebrthM%- ’

@ptsditribthyll Learbblin-
purified by c I|c gel I\/ATREX[err] mﬁlca Si “(Am con,
G ace Corrpany67 % ﬂl’%ﬁ“

\

“@ﬁa’.

1.0 g (242 mmol) of the compound from Example LXI is reacted with 1 ml
(7.27 mmol of triethylamine and 206 pl (2.67 mmol) of mesyl chloride in 30 ml of
DMF at -30°C for 2 h, then treated dropwise with a solution of 1.1 g (2.9 mmol) of the
compound from Example No. CXI and 296 mg (2.42 mmol) of DMAP in 10 ml of
DMF and stirred for about 20 h while gradually warming to 20°C. For working up, the
‘mixture is stired into ether/water, the phases are separated, and the organic phase is
extracted with aqueous 1 M sodium hydroxide solution and washed with water. The
organic phase is dried with magnesium sulphate and evaporated - finally in a high
vacuum; yield: 1.0 g.

| R¢ = 0.44 (Petroleum ether : ethyl acetate = 5:1)



di‘chl oromet hane: ethanol = 100:1); yield: 665 ny. Rf = 0.53 (Petroleurn
ether: ethyl acetate = 2:1) M5 (FAB): me = 612 (4% [M+ Na]J[err]), 590
(100% [M + i 19% Mr - AcgH). 119 Exanple No. 152

T 2-(S)-2-[ 4- (B ReP WML URY | - car bol iN-9-yl)-net hyl - phenyl ] - 2-cycl opentyl -
acetic acid N[1-(R) -1-phenyl-2-[2-hydroxy-acet)oxy]-ethyl]am de M
1<R,S)-1-Phenyl)-2-triphenylmethyloxy-ethyl [2-(R,S)-2-[4—(2,4-dimethyl-a-carbplin—
9-yl)-methyl-phenyl]-2-cyclopentyl-acetate

Me
@_@‘Me
N~ N ' o
\@é ‘
OH _'

1.0 g (1.29 mmol) of the compound from Example No. 157 is stirred with 5 ml of
trifluoroacetic acid in 10 mi of THF and 5 ml of water at 20°C for 48 h. The mixture
is then stirred with 300 ml of ether and 200 ml of aqueous sodium hydrogen carbonate
solution, the phases are separated after evolution of carbon dioxide has subsided and
the organic phase is extracted with buffer of pH=7 (Merck) and dried with
magnesium sulphate. After evaporating the solvents, a crude product is obtained which
is purified by chromatography on silica gel (Merck/petroleum ether : ethyl acetate =
5:1) and separated into the diastereomers.

Racemic diastereomer A)
Yield: 300 mg
R¢ = 0.54 (Petroleum ether : ethyl acetate = 2:1)

Racemic diastereomer B)
Yield: 320 mg
R, = 0.42 (Petroleum ether : ethyl acetate = 2:1)



[err] 1.45 g (2.13 mmol ) of the conpound from Exanple No. 145 are
“hydrogenated wi th hydrogen on palladium (5% on ani mal carbon) at 20[err]C
and normal pressure in 100 m of THF. After 18 hours, the mxture is
filtered off with suction through kiesdi®fuhr, wahed several tinmes with
nmet hanol and di chl or onet hane, aE—tro=sentiret—crgai=e=gcly] =S are
evaporated. The solid residue i §stirfred with pentarje, filterefd off with
suction and freed fromthe resi il dol vent in.a hidh vacuum Rf= 0.31
(Petol eum et her: ethyl acetate= '

FAB:

464 (100%)
FAB:

504 (95%)

030 (O)
035 (C)

OH

m CONH™™ -
®
D X
D
H
cPent

n N
o @ ! g
s
N £E
£S |a a

The compounds of Table 17 are prepared analogously to the procedure of Example Nos. 1, 2 and 3:




122 2-[4-(2, 4-Di met hyl - a-carbol i n-9-yl)-met hyl - phenyl ] - 2-cycl opentyl - acetic
aci.d N-fl-(thien-2-yl)-2-hydroxyethyl]amde M X

127

~~~Me N - ~0

518 (51%)

FAB:




XN~~~t O~

Exanpl e No. 154 anal ogously to the synthesis procedune of Exanple No. 70.
Exanpl e No. 157

Rf = 0.21 (Dichl oroneane: etaol = 50: 1);,8

H NH~A The title conmpond is prepared fromthe conpoud of

g g
2 |28 =2
g 8
E s . 8 8 >
I~ g s § g a8
lla : B E E :
e |8 8 8
g 5
2 g8
g-g g . a a a.
s 2 2 - S
2 ¢ N | £ N Z N 2/ N :_<
' ::< \—= \= \— =
z—= z— z— z— 7/ \
7 N\ 7 \ 7\ 7\ —
. — : . — ° o
— = =
N
g 1& g 2 g g




[err] 1.0 g (2.42 mol) of the conpound from Exanple LXI is reacted with 1
m. (7.27 nmmol of triethylamne and 206 [err] (2.67 nmol) of nesyl chloride

in 30 M of DV at -30[err]C for 2 h, n treated dropwise with a solution
of 1.1 g (2 9 nnDI) of the conpound fron1Exaane No. CXI and 296 ng (2 42
Mol ) e==EhMaP=a=ifag—ai_—D—pad=giirrod—ter—ahaut—3d0laui=l-e—geadual
marnlng' 0 ‘O[err]C Hor mnrklng p, the mxtdre is stlrrej into .
ether/;,;er t he phases are separgted, and thg organic phage is extracfed
W th afi@eous 1 M sodi hydr oxi de {sol uti on and washed wi thjwater. The
organi ¢ sphase.is driedgv th nmagnedi um sul phat g and evaporajed - finally in
a high gg yi el d: é?% g. [err]Ef 0.44 (Pet%?leun1ether sethyl acet fte =
5:1) : :
£
8
2 z 8
]
g 2
or =
o |B £ ! ! :
> |# g g
5
2 g
é@: [-" o, . | ~7] u
s </—Z\ 2 2 2
7 N _ :2 ' z Z
¢ _ =Z __ §_4< \ §_4<-_\ §_4< \
ey \i' z— Z— z—
7\ = 7\ 7\ 7 N\
am—— () —
2 — —
N

Ex.
No.
172
173
174
175
176



Exanpl e 158 and 159 125 [err] 1.0 g (1.29 mmol) of the

conpound from Exanple No. 157 is stirred with 5 m of trifluoracetic acid
in 10 mM of THF and 5 of water at ZO[ﬁi&é for 48 h. lhe mxture is then
stirred with 300 ml of ether and 200 f aqueous sodi um hydrogen

- car bonafre=seketron RS es e=senaatec—atter=aualut-aa—of carbon
di oxi de %as subS| ded and the organl c jphase is extpcted with buffer of pH= 7
(Merck) [f@&d dried with nggnesi um sul phate. After pvaporating fhe sol vents,
a crude Erocht i's obtaired which is Jpurified by phromat ography on silica
gel (Negldipetrol eum et hgr: ethyl acgtate = 5:1) pnd separatefd into the
di atereger[ﬁs. 5 E g 3
& > g E |
: 8 : i
- :
5
= .
9: Q. . Qe Q.
g g g | g
z— Z— _ Zz— 2—
7 N\ 7 N\ 7 N\ VY
N
d 2 [E S g g



Racemi ¢ di ast er eoner A) Yield: 300 ng Rf = 0.54 (Petrol eum ether: ethyl
acetate = 2:1) Racem c diastereoner B) Yield: 320 ng Rf = 0.42 (Petrol eum
ether: ethyl acetate = 2:1) 126

131




127
Example 185 132

2-(R,S)-2-{4-(2,4-Dimethyl-c:carbolin-9-y1)-methyl-pheny1}-2-cyclopentyl-acetic acid
[N-benzyl, N-benzoyl]-amide

2.0 g (4.8 mmol) of the compound from Example No. LXI are reacted with 0.74 ml
(5.3 mmol) of triethylamine and 0.41 ml (5.3 mmol) of mesyl chloride at -30°C in
anhydrous DMF for 1 h. A solution of 1.07 g (5.1 mmol) of N-benzyl-benzamide and
1.42 ml (10.2 mmol) of triethylamine in 10 ml of anhydrous DMF is then added
dropwise at -30°C and stirred for 16 h while gradually warming to 20°C. The reaction
mixture is stirred with ether and water, the phases are separated and the aqueous phase
is washed after setting a pH of 4 and 7 in each case. The combined organic solutions
are evaporated and purified by chromatography on silica gel 60 (Merck / first
dichloromethane : ethanol = 60:1; then petroleum ether : ethyl acetate = 4:1).

R;=0.58 (Petroleum ether : ethyl acetate = 2:1)



Exanpl e 185 132 [err] 2.0 g (4.8 mol) of the conpound
from Exanple No. LX are reacted with 0.74 m (5.3 nml) of triethylam ne
and 0.41 m (5.3 of mesyl chl orlgg at -30[err]C in anhydrous DWMF for
1 h. A soluti . g (5.1 mol) o benzyl benzam de and 1.42 m
(10.2 mol ) of triethylamne in 10 m of anhydrous DMF is then added
dropwi se at -30] erriC and stirred for 16 h while gradually warmng to

20[ err] C. The2r(Rs8)2-44(2,4-Dimethyl-«-carbolin-9-yl)-methyl-phenyl]-2-cyclopentyl-acetic acid

[N-benzoyl}-amide

2.0 g (3.3 mmol) of the compound from Example No. 185 are reacted at 20°C under
a hydrogen pressure of about 1 bar on 2 g of palladium on animal carbon (5%) in
dioxane for about 40 h. The mixture is then filtered off with suction through a Seitz
filter and washed with dioxane, and the filtrate is evaporated. The crude product is
precipitated by stirring with methanol at 60°C and is filtered off with suction at 20°C,
washed with cold methanol and dried over phosphorus pentoxide in vacuo.

R, = 0.49 (Petroleum ether : ethyl acetate = 2:1)



m xture is stirred wwth ether and water, the phases are separated and the
aqueous phase is washed after setting a pH of 4 and 7 in each case. The

conbi ned organjc soluytions are evaporﬁeﬁﬂ and purified by chr omat ogr aphy on
silica gel GOMQ&H rst dichloro 401 . et hanol 60:1; then

petrol eum ether: ethyl acetate = 4:1). Rf 0.58 (Petrol eum et her: et hyl
acetate = 2:1) Exanpl e 186 - 133 [err] 2.0 g (3.3

mol ) of the QeESH24U mnﬁmediyuc&cﬁbo'

hydrggen pr esiﬁr-(?-(?{S)?Ppﬂmyl- x(;,n yometﬁgl I adl um on anlﬁ%@[}gar bond%iS%

The compound from Example No. LXI is reacted to give the title compound
analogously to the procedure of Example Nos. 1, 2 and 3.



di oxane for about 40 The mxture is then filtered off with suction through
a Seitz filter and washed with dioxane, and the filtrate is evaporated. The

crude productg j pitated by stirrj with nmethanol at 60[err]C and is
filtered offaa#ﬁﬁﬂgﬁgﬁlon at 20[err](:iggshed wi th cold nmethanol and dried
over phosphorus pentOX|de in vacuo Rf 0. 49 (Petroleun1ether et hyl

Ie 18 err] The conpound

o bt 6 MRS # Tisala-a-cabolin eyl methyi-phigy opmeyagctic a5id
hebocedbr (P ot e i

The compound from Example No. 187 is reacted to give the title compound
analogously to the procedure of Example No. 73.



Exanple 188 135 [err] The conpound from Exanpl e No. 187
is reacted to give the title conpound anal ogously to the procedure of

Exanpl e No. 7gyamplefgyP! e 189 136 136 [err]

1-1<(R,S)-2-hydroxy- phenyl-ethylZ-(R,S)—Z—[4-(2,4-Dunethyl-a-earbohn-9-yl)—methyl—
phmyl]-Z-cyclopemyl-acetate

OH

1 g (242 mmol) of the compound from Example No. LXI is reacted with 1 ml
(7.27 mmol) of triethylamine and 206 pl (2.67 mmol) of mesyl chloride for 1 h in
30 ml of DMF at -30°C. A solution of 1-(R,S)-1-phenyl-2-hydroxy-thioethanol in 10 ml
of DMF is then added dropwise at the temperature mentioned and the mixture is stirred
for a further hour. For working up, the reaction mixture is stirred into ether and
aqueous sodium hydrogen carbonate solution. The organic phase is washed with buffer
pH =2 and then pH = 7, dried with magnesium sulphate and evaporated. The crude
product is punﬁed on s111ca gel 60 (Merck/pelroleum ether : ethyl acetate = 5:1); yield:
. 660 mg

R, = 0.58 (Petroleum ether : ethyl acetate = 2:1)



1 g (2.42 mol) of the conpound from Exanple No. LX

(7.27 mmol ) of triethyl am ne and 206 [err] (2.67 mm“ilmﬂﬂﬂm ”ml |de
for 1 hin 3%?‘”9%: -30[err] C A olution of '%

1- (R S) - 1- phenyl - Z-"hydr oxy-t hi oet hanol 134 10 M of DW |s then added
dropwi se at the tenperature nentioned and the mxture is stirred for a

further hour., For king up, the reaction m xture |s stirred into ether
and aqueous dodi ur&i@@'@rﬂﬂé@k@ﬂﬁmﬁbm the gemeral formwla (I3 washed.

with buffer pH =2 and then pH= 7, dried wth magnesi um sul phate and
evapor ated. The crude product S purlfled on 5| lica gel 60 (Merck/petrol eum
ether: ethyl acetate = yi el 660 ng Rf = 0.58 (Petroleum ether:

S

ethyl acetate 2:1)
T R /i\
E—L" |"R®
CH
z_-_@\( R’
D

o,

in which

R' and R?, including the double bond connecting them, together form a phenyl
or pyridyl ring or a ring of the formula QR’
O

wherein

R®  denotes hydrogen or straight-chain or branched alkyl having up
to 4 carbon atoms,

R® and R?, including the double bond connecting them, together form a phenyl
ring or a 4- to 8-membered cycloalkene or oxocycloalkene radical,

or ring systems mentioned under R'/R?> and R¥R* optionally being
substituted up to 3 times by identical or different halogen,
trifluoromethyl, carboxyl or hydroxyl substituents, by straight-chain or
branched alkoxy or alkoxycarbonyl each having up to 6 carbon atoms or

Sheet Has Been Replaced
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ole and -azai ndol e derivatives of the general fornula
m ﬂ"wg lﬂfH 'mbgtvvmch [err] and [err], including the double bond
co (AT DIMARE M v oot ks s g 5 BB ol
fornspaﬁ,canbembsunnedbyhydmxylorbysumght-chamor
branched alkoxy having up to 4 carbon atoms,

D represents hydrogen, cycloalkyl having 4 to 12 carbon atoms or straight-
chain or branched alkyl having up to 12 carbon atoms,

E represents the -CO- or -CS- group,
L represents an oxygen or sulphur atom or a group of the formula -NR,
wherein

R?  denotes hydrogen or straight-chain or branched alkyl having up
to 6 carbon atoms, which is optionally substituted by hydroxyl or
phenyl, |

R’  represents phenyl or a 5- to 7-membered saturated or unsaturated
heterocycle having up to 3 heteroatoms from the series consisting of S,
N and/or O, | o
the cycles optionally being substituted up to 3 times by identical or
different nitro, carboxyl, halogen or cyano substituents or by straight-
chain or branched alkenyl or alkoxycarbonyl each having up to 6 carbon
atoms or by straight-chain or branched alkyl having up to 6 carbon
atoms, which is optionally substituted by hydroxyl, carboxyl or by

- straight-chain or branched alkoxy or alkoxycarbonyl each having up to
6 carbon atoms,
and/ar the cycles optionally being substituted by a group of the formula
-OR™ or -NRIRP, '

whm'eili

R'®  denotes hydrogen or straight-chain or branched alkyl or alkenyl

is Sheet Has Been RTlaced
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[err] dehotes hydrogen or straight-chain or branched al Ky ' 4

car boE at](c)ms, [ er L] alnd [err], i nzl udi ng t he dougl e bf)ndl ﬁgmﬂﬂ /]em
t t 5t ' '
oxocycl oal kene radt oAl . or r SR BEFing e W certomcdiomibder [ or ] !M i

optionally being substi

tuted up to 3 tines by identical or different

hal ogen, trifluoronethyl, carboxyl or hydroxyl substituents, by i

straight-chain or brancRédand Ri«grecidentidaboy différentyandedeiotd phiériyl, Mirbgerbor
carbon atonms or This is th | t sheet :
car bon atons or |s-|s eggggﬁltc rrenorgmga llﬁltq?ll ing up to 6 carbon atoms

or straight-chain or branched acyl having up to 8 carbon atoms,
- which is optionally substituted by a group of the formula
_NRBRM’

wherein

R" and R" are identical or different and denote hydrogen or
straight-chain or branched acyl having up to 8 carbon
atoms,

represents hydrogen, carboxyl or straight-chain or branched
alkoxycarbonyl having up to 5 carbon atoms, _

or represents straight-chain or branched alkyl having up to 6 carbon
atoms, which is optionally substituted by hydroxyl or by a group of the
formula -O-CO-RY,

wherein

R®  denotes phenyl which is optionally substituted up to 3 times by
~ identical or different halogen or hydroxyl substituents or by
straight-chain or branched alkyl having up to 5 carbon atoms,
or straight-chain or branched alky! or alkenyl each having up to
22 carbon atoms, each of which is optionally substituted by a
group of the formula -OR’S, |

" wherein

R is hydrogen, benzyl, triphenylmethyl or straight-chain or
branched acyl having up to 6 carbon atoms, - '
. o
. This Sheet Has Been’
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by straight-chain or branched al kyl having up to 6 cangﬂ_aLnns_—mh+eh——+@r

its part, can be substituted by hydroxyl or by straight- chaln or
al koxy having up t 4 carbon a represents EG
having 4 to 12 car H@HﬁﬁF@ﬁ%4ochain or branc

to 12 carbon atons, E represents the [err] or -CS group L
represents an oxygen or sul phur atomor a group of the fornmula [err],

wherein [err]  deRband Rfyogetheemepreseat thei grbtp ofittiefopmlar-apched al kyl having.
up to 6 carbon atons, which is optionally substituted by hydroxyl or

phenyl ,
if appropriate in an isomeric form, and their salts.

2. Cycloalkano-indole and -azaindole derivatives of the formula according to.
Claim 1

wherein

R!andFF,hmmnﬁngﬂxzdmﬂﬂebomdommuxﬁngﬂmmn,umpﬂmrﬁxnlaphmud
or pyridyl ring or a ring of the formula ﬂ:;;rlFf
o)

wherein

R® - denotes hydrogen or straight-chain or branched alkyl having up
to 3 carbon atoms,

R?andl@;hu*nﬁngthéddddebomdcmmuxﬁngthmn,umpﬂmrﬁmnlaphand
ring or a cyclopentene, cyclohexene, cycloheptene, cyclooctene,
oxocyclopentene, oxocyclohexene, oxocycloheptene or oxocyclooctene
-radical,

or ring systems mentioned under R'/R? and R¥R* optionally being

'swunwmbdlq>u>2Ihnﬁ;bw'kknﬁaﬂcn'dﬂﬁxaﬂ:ﬂuoﬁng chlorine,

bromine, trifluoromethyl, carboxyl or hydroxyl substituents, by straight-

chain or branched alkoxy or alkoxycarbonyl each having up to 4 carbon

atoms or by straight-chain or branched alkyl having up to 4 carbon
-

This Sheet Has Been R
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[err] represents phenyl or a 5- to 7-nenbered saturated or unsaturated
heterocycle having Up to 3 heteroatons fromthe series consisting of S, N

g mﬁﬂﬂﬂfﬂﬂent%@ﬂ%%% S B ) ol 5P et

stral ght-t cai ® or br aglilie x}angﬁp gragrbddPdimiavi ng up to 6
carbon atons or by stralght chaln or branched al kyl having up to 6 carbon

atons, which is optlonally substituted by hydroxyl, carboxyl or by

oLy gt chal n T o AR g, AR DR R

the formula [err] or [eycldoctyl or straight-chain or branched alkyl having up to 10 carbon
atoms,

E  represents the -CO- or -CS- group,

L represents an oxygen or sulphur atom or represents a group of the
formula -NR’,

wherein

R®  denotes hydrogen or straight-chain or branched alkyl having up
to 5 carbon atoms, which is optionally substituted by hydroxyl or
phenyl,

R’ represents phenyl, pyridyl, furyl, thienyl or imidazolyl, each of which is
optionally substituted up to 2 times by identical or different nitro,
carboxyl, fluorine, chlorine, bromine or cyano substituents, by straight-
chain or branched alkenyl or alkoxy carbonyl each having up to 4

- carbon atoms or by straight~chain or branched alkyl having up to 5
- carbon atoms, which is optionally substituted by hydroxyl, carboxyl or
bysu-algln-chamorbranchedalkoxym'alkoxycarbonyl each having up
to 5 carbon atoms,
and/or the ~ycles are optionally substltuted by a group of the formula
_ORxo or - NRllRlz

wherein

R'®  denotes hydrogm or stralght-cham or branched alkyl or alkenyl
each havmg up to 4 carbon atoms,

————
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wherein [err] denotes hydrogen or straigt-chain or branched al kyl or
al kenyl each having up tp 6 carbon atonB [err] and [err] are i denti cal

or different and denot

al kyI haiug_pto\”ﬁi?@ﬁrgfd%ﬁ?‘%w o 4 Cha'&m@ﬁ&%@?@vi ng
up 8 carbon at ons

form i !IHIIT P A

R6

hsﬂaigtﬂ%hiﬁ'lﬁ-lﬁrxnéiéb%lky‘l Wadighip B PEAE6h Bfonishe

"ﬂ or denote straight-chain or branched acyl having up to 6 carbon
atoms, which is optionally substituted by a group of the formula
-NRBRM,

wherein

" R® and R are identical or different and denote hydrogen or
straight-chain or branched acyl having up to 6 carbon
atoms,

represents hydrogen, carboxyl or straight-chain or branched
alkoxycarbonyl having up to 4 carbon atoms, |
ornqxnsaus:nnnghbdnnn<n'bunmhediﬂkylhawnglq>u>5 carbon
atoms, which is optionally substituted by hydroxyl or by a group of the
formula -O-CO-RY,

wherein

R  denotes phenyl which is optionally substituted up to 3 times by
identical or different fluorine, chlorine, bromine or hydroxyl
substituents or by straight-chain or branched alkyl having up to
4 carbon atoms, |

- or straight-chain or branched alkyl or alkenyl each having up to
20 carbon atoms, each of which is optionally substituted by a
group of the fovmula -OR',

wherein

R is hydrogen, benzyl, triphenylmethyl or straight-chain or
bmndwdaqdhaﬁngup&:Scmbmmmnm&

[

Replaced
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[err] and [err] are identical or different and denote hydrogen or
strai ght-chain or branched acyl having up to 8 carbon éfBﬁﬁ‘“rerﬁf——~_‘__

represents hydrog carbox strai gig-chain or br
al koxycar bonyl -havi m%‘t%g P’g , or represenam ﬂ {,“M !NH'!L or
branched al kyl havrng up to 6 carbon atons, which is opti*onal

by hydroxyl or by a g rouRhof the formul a [err] wherein [err] denotes

phenyl which is optRoang RYtogather repesent the groupsof thedfornigla =@zt i cal or

di fferent hal ogen or hydroxyl substituents or by straight-chain or branched '
al kyl having up to 5 carbon atons,

if appropriate in an isomeric form, and their salts.

3. Cycloalkano-indole and -azaindole derivatives of the formula according to
Claim 1

wherein

R! and R?, including the double bond connecting them, together form a phenyl
e . ' I 8
or pyridyl ring or a ring of the formula NR
Lo

wherein
R®  denotes hydrogen or methyl,

R’ and R, including the double bond connecting them, together form a phenyl
ring or a cyclopentene, cyclohexene, cycloheptene, cyclooctene,
ommamhqmnﬁm@,amxwdhha«mc,amxamkﬂmp&necr<»«bydoocmne
radical,

or ring systems mentioned under R'/R? and R¥/R* optionally being
substituted up to 2 times by identical or different fluorine, chlorine,
bromine, trifluoromethyl, carboxyl or hydroxyl substituents, by straight-
chain or branched alkoxy or alkoxycarbonyl each having up to 3 carbon
- atoms or by straight-chain or branched alkyl having up to 3 carbon
atoms, which, for its part, can be substituted by hydroxyl, methoxy or ethoxy,
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or straight-chain or branched al kyl or al kenyl each having up to 22 carbon
atons, each of which |s optionally substituted by a group of the fornula

E)rerlro]r anmgéeggyl[ er§/I > hédroggln l benzga4 ti gtengl g; or st r,]%;glggg?hal n
r or
Lh thelt sarte (50 O SRSty o ﬁgﬂeﬁﬁﬁﬂ'ﬁ%‘g"‘%@c@@w Hes of 1 he

formul a according to

E  represants the -CO- or -CS- growp, RN VR TR
L represents an oxygen or sulphur atom or represents a group of the
formmula -NR?,
wherein

R’  denotes hydrogen or straight-chain or branched alkyl having up
to 4 carbon atoms, which is optionally substituted by hydroxyl or
phenyl,

R®  represents phenyl, pyridyl or thienyl, each of which is optionally
substituted up to 2 times by identical or different nitro, carboxyl,
fluorine, chiorine, bromine or cyano substituents, by straight-chain or
branched alkeny! or alkoxycarbonyl each having up to 3 carbon atoms
or by straight-chain or branched alkyl having up to 4 carbon atoms,
which is optionally substituted by hydroxyl, carboxyl or by straight-
chain or branched alkoxy or alkoxycarbonyl each having up to 4 carbon
atoms, :
andkxihccamkszmeopﬁomﬂbrmﬂmﬁumaibyzlgnmq:ofﬂu:ﬁnnnﬂa
-{ﬂUOOIJNRPFU%

 wherein

R denotes hydrogen or straight-chain or branched alkyl or alkenyl
each having up to 3 carbon atoms,

R and R® are identical or different and denote phenyl, hydrogen or
- straight-chain or branched alkyl having up to 4 carbon atoms
or denote straight-chain or branched acyl having up to 5 carbon
. “'\
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Cléi m 1 wherein [err] and [err], including the double bond connecting them
toget her form a phenyl or pyrldyl ring or a ring of the formul a [err]

wherein [err] denot es hydr ogen t A4Pght -cha anched al hayi ng
up to 3 carbon atons, [err] 3&’6‘“{3‘&’?’% ﬂ?‘@ﬂ!fn%’b?qw&dg‘l r@tﬁ%ﬁuﬁ
"them together forma phenyl _NRan'ior a cycl opente, cycl oheene,

cycl ohept ene, cycl ooct ene, oxocycl dpent ene, oxocycl ohexne, oxocycl oheptene

optonal 1y et ng | oo r T va system entoned e PN

whex_'em

R and R™ are identical or different and denote hydrogen or
straight-chain or branched acyl having up to 5 carbon
atoms,

R®  represents hydrogen, carboxyl or straight-chain or branched
alkoxycarbonyl having up to 3 carbon atoms,
or represents straight-chain or branched alkyl having up to 4 carbon
atoms, which is optionally substituted by hydroxyl or by a group of the
formula -O-CO-RY,

wherein

RY  denotes phenyl which is optionally substituted up to 3 times by
identical or different straight-chain or branched alkyl having up
to 3 carbon atoms,
or denotes straight-chain or branched alkyl or alkenyl each
having up to 19 carbon atoms, each of which is optionally
substituted by a group of the formula -OR'S, |

R' denotes hydrogen, benzyl, triphenyimethyl o straight-chain
or branched acyl having up to 4 carbon atoms,

R’  represents hydrogen or

R°® and R’ together represent the group of the formula =O,

This Sheet Has.Been Replaced
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substituted up to 2 tinmes by identical or different fluorine, chlorin .
brom ne, trifluoronethyl, carboxyl or hydroxyl substi tM
chain or bran @ﬂ?'fe}lm&? b havi ng “

or by strai ght-Cchal ﬁ%ﬁw&& mpﬁgg@p to 4 c%&‘%\ \‘mm
which, in turn, can be substituted by hydroxyl or by str - wchdi n®or
branched al koxy having up tao 3 carbon atons, D represents

cycl obutyl, cyel op alkanprindole and, -azgindole egarivativesy ataoeding | too€laims 1-3 for
straight-chain or %&%&ﬁﬂ‘ﬁéky' having up to 10 carbon

5. Process for the preparation of cycloalkano-indole and -azaindole derivatives |
according to Claims 1-3 characterized in that

carboxylic acids of the general formula ()

in which
R!, R, R®, R and D have the meaning indicated,

are amidated using compounds of the general formula (IIT)
RS

L.

HNT R
in which
R’ has the meaning indicated
and
RY has the indicated meaning of R®, but does not represent carboxyl,

" This Sheet 4
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atons, E

represents the -CO or -CS- group, L reer!H EB,!HIII#MHH, |

or .sul phur atomor represents a group of the fornmula [err],
denot es hydrogen or, str.ai ght-chain .or, brgpnched gl kyl ving, up to 5 carbon
o B he BiSea S Tpses -

atoms, which is optiR&dn

selyenat; auiliaries r |

represents phenyl, pyridyl, furyl, thienyl or imdazolyl, each of which is
optionally substituted up to 2 tines by identical or different nitro,

car boxyl, fluori ne,arﬂhifmp'f)r@riate; fimictienab rgreups race vaties byt hyrdrblysi P&ta-lﬁo%ﬁdﬁbr

chain or branched all ke.%. or al koxy carbonyl each having up to

reducti

6. Medicaments containing at least one cycloalkano-indole or -azaindole derivative
according to Claims 1-3.

7. Use of cycloalkano-indole and -azaindole derivatives according to Claims 1-3
for the production of medicaments.

8.  Carboxylic acids of the general formula (IT)

"~ in which

R’ and R?, including the double bond connecting them, together form a phenyl
or pyridyl ring or a ring of the formula '

NR®

wherein -

R®  denotes hydrogen or straight-chain or branched alkyl having up

to 4 carbon atoms,

- Th et Has Been Reraced
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carbon atons or by straight-chain or branched al kyl having up to 5 carbon
atons, which is optionally substituted by hydroxyl, carboxyl or by

strai ght-chain or
carbon atons, and

thE‘fUFﬁUFﬂ—fﬁ#

* THOHg A nm u

ran ed al.kox car bo each havi up to
e @wtﬁp@oﬁ%wmﬁé mﬁg%}gﬁw #o
ﬁm aﬁ&gnyl each ﬁ%@#ﬁ%ﬂ&%ﬁﬁﬁ&ﬁﬁ%arg%%ﬁg@%%%n

or ring systems mentioned under R'/R? and R¥R* optionally being
substituted up to 3 times by identical or different halogen,
trifluoromethyl, carboxyl or hydroxyl substituents, by straight-chain or
branched alkoxy or alkoxycarbonyl each having up to 6 carbon atoms or
by straight-chain or branched alkyl having up to 6 carbon atoms, which,
for its part, can be substituted by hydroxyl or by straight-chain or
branched alkoxy having up to 4 carbon atoms,

D  represents hydrogen, cycloalkyl having 4 to 12 carbon atoms or straight-

chain or branched alkyl having up to 12 carbon atoms.

9.  Process for the preparation of carboxylic acids according to Claim 8,
' characterized in that

compounds of the general formula (IV)

T-H,C
\©\(602R" avy

D

in which

D  has the meaning indicated above,

T represents a typical leaving group such as, for example, chlorine,

bromine, iodine, tosylate or mesylate, preferably bromine,

and

R®  represents (C,-C,)-alkyl,

Sheet Has Been Replaced:
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[etr] and [err] are i__ndent_i-‘_,(':al or different and denote phenyl, hydrogen or
straight-chain or branched.al kyl having up to 5 carbon atons or denote

strai ght-chain or branched acyl havin to 6 rbo ons, which is
optionally substi tMW&W&PMP erein [err] and
[err] are identical or different ang denote hydrogen or straight-chain or
branched acyl having up to 6 carboR\atons, drogen, carboxyl or

strai ght-chain or branched al koxycaly having up to 4 carbon atons, or .
represnts straight-chain or branched avi ng,Wp to-5—earbon ~

kyillh _

e NG ) ]
S -||!I|I|j 0 R

in which -

. ..

'R!, R?, R® and R* have the meaning indicated
L1

in inert solvents, if appropriate in the presence of a base.

A

i



S
.
N,

at ons, h@ich S optiondfly substituted by hydroxyl or by a group of the
formula [€rT erern [err] denotes phenyl which is optionally

substituted up to 3 tlnes by |dent|cal or di fferent fluorine, chlorine,
bromi ne or h¥dclnalkaneihddle e aimgolebderiviativesght - chai n or branched al kyl
having up to 4 car bon atoms or strai ght - chal n or brancheﬂ,,sayhgeyhascyeelﬁ{

each having up to 20 carbon atons, each of which is optronallmHmumImmr

by a group of the formula [err], wher ei n [err][ is hydrogep
tri phenyl met hyl or straight- chaln or
Abstract

Cycloalkano-mdole and -azaindole derivatives are prepared by reaction of appropriately
substituted carboxylic acids with amines. The cycloalkano-indole and -azaindole
derivatives are suitable as active compounds for medicaments, preferably
antiatherosclerotic medicaments. '



/W ha‘slmm H REPORRN bon at ons, K‘{pi&n&ﬁw esents hydrogen or
Frr] [err] toget

represent the group of the formjlgfg-1
#lppropriate in an |somer|c form:- and their salis

ano i ndol e
ind - azq&@rr,‘r IWS of the fornula accord| ng to Clalml wherein

cliding the double bond connecting.them—teget-hertorma
henyl

or pyridyl ring or a ring of the formul a

== — )

Cycloalkanc-indole and -azaindcle derivatives of the formula |

7 r'
P
i1 '
R‘/\N*Pf
|
cH;

are described. These compounds are prepared by reaction of ?
appropriatsly substitutsd carboxylic acids with amines. The

cycloaikano-indoie and -azaindoie derivative are suitabie as active
comnounds for medicaments, preferably an

tintharasclaraotic
medicaments.
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wherein [err]  denotes hydrogen or methyl, R3 and R4sz ¢ttHd§By§nRép§,'cgoubl e

bond connecting them together forma phenyl r: ng or a #ﬂmg

cycl ohexene, pgy ne, cycl ooct ene, oxocycl openten gene,
oiocyc’l ohept gﬁgﬁ}éca@g&iy&ﬂﬁ%tene radi cal ,3or ring systens nmentl U under
[err] and [err] optionally being substituted up to 2 tines by -identical or

different fluorineR’chldenbtes hydfepehng, stiaigHt cHainOsEe bivithedC ARPK HAvifk u?yt@ré’xyl
substituents, by straight- chain or branched al koxy or al koxycarbonyl each

having up to 3 carbon cAERAR ¥Pms, Whichds griionalxisubssituted by drydepxal Ry phénsvi ng

up to 3 carbon atons, which, for its part, can be substituted by hydroxyl,
nmet hoxy or etlgsoxy,

represents phenyl or a 5- to 7-membered saturated or unsaturated heterocycle
having up to 3 heteroatoms from the series consisting of S, N and/or O,

[ . 7| the cycles optionally being substituted up to 3 times by identical or different
§ .{ nitro, carboxyl, halogen or cyano substituents or by straight-chain or branched
by alkenyl or alkoxycarbonyl each having up to 6 carbon atoms or by straight-
2 chain or branched alkyl having up to 6 carbon atoms, which is optionally
N i substituted by hydroxyl, carboxyl or by straight-chain or branched alkoxy or

fmt
(__, % alkoxycarbonyl each having up to 6 carbon atoms,
: - 1 and/or the cycles optionally being substituted by a group of the formula -OR¥
& e Ei:? 3 I, or -NR R .

s gEEE O

RN

f’“‘\;‘i 'A< ] wherein,

! o | o)
R  denotes hydrogen or straight-chain or branched alkyl or alkenyl each
\ having up to 6 carbon atoms, |
® 3% 373
g? 5%: g‘?i:_ g R and R* are identical or different and denote phenyl, hydrogen or straight-
o £282282e chain or branched alkyl having up to 6 carbon atoms
_'_Jth.:lJ N or straight-chain or branched acyl baving up to 8 carbon atoms, which
2 :5%’;’ ?z) ?;) '§ is optionally substituted by a group of the formula -NRZR™,
m o488
O on an Lxl an
< 5 m .
4 2 2 wherein
O 8228
w 5 g5 8

L 385884 '

'\g 8 S S R" and R" are identical or different and denote hydrogen or straight-

chain or branched acyl having up to 8 carbon atoms,

R® ."'feﬁresehts.:,cafbéxyl' or 'Straight-chain or branched alkoxycarbonyl having up to

5 carbon atomS,
oﬁ_.-represents straight-chain or branched alkyl having up to 6 carbon atoms,
which is optionally substituted by hydroxyl or by a group of the formula



D ‘represents cycl opentyl, cycl ohexyl, cycloheptyl, cyclooctyl or
strai ght-chain or branched aI kyl having up to 6 carbon atons, E
reptesents the -CO or -CS- group, L represents an oxygen or sul phur
atomor represents a group of the fornula [err] wherein [err] denot es
hydrogen or straight-chain or branched &l kyl hawi ng up to 4 carbon atons,

whi ch i s optiochall )hgsubsgl tuted &/gé}lyg; ga(g/llghtor ph%zr'“innched allyl having up to 6.
carbon atoms, which is optionally substituted by hydroxyl or phenyl,

R’  represents phenyl or a 5- to 7-membered saturated or unsaturated heterocycle
baving up to 3 heteroatoms from the series consisting of S, N and/or O, -
the cycles optionally being substituted up to 3 times by identical or different
nitro, carboxyl, halogen or cyano substituents or by straight-chain or branched
alkenyl or alkoxycarbonyl each having up to 6 carbon atoms or by straight-
chain or branched alkyl having up to 6 carbon atoms, which is optionally
substituted by hydroxyl, carboxyl or by straight-chain or branched alkoxy or
alkoxycarbonyl each having up to 6 carbon.atoms, ~

o
TR and/orﬂxecyclesoptlonallybemgsubshtutedbyagroupofthefonm.xla-ORlo
Oy B  or NRURE,
DHhesH m!
AEAE !
é’%%%% 19 (| wherein
oy Pl :
e 8588 E|- . - o
z EE5E cr’?j R denotes hydrogen or straight-chain or branched alkyl or alkenyl eath
5,8 3. R .havinguptoﬁmrbonatoms,‘ ,
528y gl |
rRS 52 E..: R“deuareldexmdordxﬂ'amtmddenotephenthydmgenorsumght-_
\SDDD . A chmnorbranchedalkylhavmguptoﬁcm‘bonatoms e

C.

orst:alght-chamorbranchedacylhmnguptoSearbonatoms Wthh‘
-is optionally substituted by a group of the formula -NR! =
| . o

t

wherein

R"andR“areldmncalordxﬁ'e:mtanddenotehydmgmorsu'axgm-'
chain or branched acyl having up to 8 carbon atoms, -

RS ., represents hydrogen, carboxyl or sirzight-chain or branched alkoxycarbonyl .
bavingup to 5 carbon atoms, - |
or represents straight-chain or branched alkyl having up to 6 carbon atoms, -
which is optionally substituted by hydroxyl or by a group of the formula



[efir] represents phenyl, pyridyl or thienyl, ¢atnBL YRR -SooptEenally
substituted up to 2 times by identical or diffe ?LRSJEE&JEI%'@&IE“VTE SG
fluorine, chlorine, bromne or cyano substituent$zBy: Sf At ghiies i R P}"r»aﬁdlq’c‘
branched al kenyl or al koxycarbonyl each having §ipnt a3 Car boPrEat onsoopagey M.
st rai ght - chai nTableb3:anched al kyl ~havi ngogp to 4 car IR S sPaghthi- cHoi paged ...
optionally substituted by hydroxyl, carboxyl or{b Sttré?tghtlpaéiﬁ‘éi-n torpaged .....
branched al koxy or al koxycarbonyl each having up to 4 carbon atof§s]
the cycles are optionally substZtuted by a group DATEhEGFf REQEIRT EHW
[err], wherein [err] denot es lpydrogen or straight-charn or brancted—ary
or al kenyl : ' '

l ( .
45 CH, cPent | H S-)-en: 034 (D) m%ﬁd:
DS . Amine from
|1 Aldrich
T N e,
% CH, cPent | H £+)-ent 0.34 (D) W%dd:
< Amine ﬁ'om
| P Aldrich
T N7 cH,
47 CH, CHept | H rac 025(C) | Carboxylic acid:
Ex. No. LXV
= Amine from -
| . Aldrich
T N CH, '




each having up to 3 carbon atons, [err] and [err] are identical_ or
different and denote phenyl, hydrogen or straight-chain or branched al kyl

i i et et e o ettt L C IR, .

by a group mula [err] whereld?

1. Cycloalkano-indole and -azaindole derivatives of the general formula (T)

3 1

R R
e R®
R* T R? | + (D,
E—»L Rr®
CHT_®\'/ LY
"D
in which

R! and R?, including the double bond connecting them, together form a phenyl

or pyridyl ring or a ring of the formula NR®

wherein

R®  denotes hydrogen or straight-chain or branched alkyl having up
to 4 carbon atoms,

R’ and R®, including the double bond connecting them, together form a phenyl
ring or a 4- to 8-membered cycloalkene or oxocycloalkene radical,

or ring systems mentioned under R'/R? and R¥R* optionally being
substitted up to 3 times by identical or different halogen,
triftuoromethyl, carboxyl or hydroxyl substituents, by straight-chain or
branched alkoxy or alkoxycarbonyl each having up to 6 carbon atoms or

This is the replacement sheet .
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_\
[er'r] and [err] are identical or different and denote hyﬂ;m

strai ght-chain or branched acyl having up to 5 carbon at ,jﬂu,_“"””"””m '
hed s o

represents - hydrogen, carboxyl or st raigg[s-chain_ or branched ] .
al koxycar bonyl havi ng 0: 3.car.bon_ at: r.represents straight-chain or
branched al kyl havi ng 3’85518? 'ﬁ%’%@ﬁ%@h@%‘%&%?ﬂﬁ%ﬂ%@@fﬁmmt ed
by hydroxyl or by a gr @i ; o?érg{ﬁm{nﬁw enr denaqt es
phenyl which is optionall ;@%ﬁﬁa@u ed Upto Wﬁ%’?@%ﬁ’é&%ﬁ%ﬁm or
different straight - chabranchedalkoxy haviag kipl tolairben Wonisp 3 car bon at ors,

D represents . * cycloalkyl having 4 to 12 carbon atoms or straight-
chain or branched alkyl having up to 12 carbon atoms,

E represents the -CO- or -CS- group,
L represents an oxygen or sulphur atom or a group of the formula -NR?,
wherein

R’ denotes hydrogen or straight~chain or branched alkyl having up
to 6 carbon atoms, which is optionally substituted by hydroxyl or
phenyl,

R’  represents phenyl or a 5- to 7-membered saturated or unsaturated
heterocycle having up to 3 heteroatoms from the series consisting of S,
N and/or O, _
the cycles optionally being substituted up to 3 times by identical or
different nitro, carboxyl, halogen or cyano substituents or by straight-
chain or branched alkenyl or alkoxycarbonyl each having up to 6 carbon
atoms or by straight-chain or branched alkyl having up to 6 carbon
atoms, which is optionally substituted by hydroxyl, carboxyl or by
straight-chain or branched alkoxy or alkoxycarbonyl each having up to -

6 carbon atoms, i .

and/or the cycles optionally being substituted by a group of the formula
-ORY or NRURE, B

wherein

RY denotes hydrogen or straight-chain or branched alkyl or alkenyl-
This is the replacement sheet
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formula [err] wherein [err] denotes hydrogen, benzyl, tr
strai ght-chain or branched acyl haV|ng¥§§gto 4 carbon at

represents hydrogen or [err Eacnhaving edrben atoes] esent *thé gfoup of t he
formul a =0 I f appropriate in an isoneric form and their salts

or denotes strai ght-chai n or branched al kyl or al kenyl W
carbon atons, each of which is optionally substituted gr oup of \“a“

R and R are identical or different and denote phenyl, hydrogen or
straight-chain or branched alkyl having up to 6 carbon atoms
or straight-chain or branched acyl having up to 8 carbon atoms,
which is optionally substituted by a group of the formula
_NRBRM’

wherein

RB and R are identical or different and denote hydrogen or
straight-chain or branched acyl having up to 8 carbon
atoms,

R®  represents hydrogen, carboxyl or straight<chain or branched
alkoxycarbonyl having up to 5 carbon atoms,
or represents straight-chain or branched alkyl having up to 6 carbon
atoms, which is optionally substituted by hydroxyl or by a group of the
formula -O-CO-RY,

wherein

R  denotes phenyl which is optionally substituted up to 3 times by
identical or different halogen or hydroxyl substituents or by
straight-chain or branched alkyl having up to 5 carbon atoms,
or straight-chain or branched alkyl or alkenyl each havingup to -

RIR 22 carbon atoms, each of which is optionally substituted by a
group of the formula -OR'S,

~ wherein
R s hydrogen, benzyl, triphenylmethyl or straight-chain or

branched acyl having up to 6 carbon atoms,
This is the repiacement sheet
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4. Cycl oal kano-i ndol e and -azai ndol e derivatives accor wﬂ”w CI aims 1-

for therapeutic use. 5. Process for the preparation of '"Mm””"’

cycl oal kano-i ndol e and azai ndol e derivatives according to
characterized in ghat car boxylic aC|ds of the general formula (II) [e}r]*

which [err] andB h n‘m A% cated, are amidated usi ng corrpounds
of the general forrmla(lll) I n Wmch [err] has the neani ng indicated
and

R® and R’ together represent the group of the formula =0,
if appropriate in an isomeric form, and their salts.

2. Cycloalkanc-indole and -azaindole derivatives of the formula according to-
Claim 1 |

wherein

R' and R?, including the double bond connecting them, together form a phenyl

or pyridyl ring or a ring of the formula QR’
o]

wherein

R denotes hydrogen or straight-chain or branched alkyl having up
to 3 carbon ‘atoms,

R’ and R, including the double bond connecting them, together form a phenyl
ring or a cyclopentene, cyclohexene, cycloheptene, cyclooctene,
oxocyclopentene, oxocyclohexene, oxocycloheptene or oxocyclooctene
mdiml’ ?

or ring systems mentioned under R/R? and R¥/R* optionally being
substituted up to 2 times by identical or different fluorine, chlorine,
bromine, trifluoromethyl, carboxyl or hydroxyl substituents, by straight-
chain or branched alkoxy or alkoxycarbonyl each having up to 4 carbon
atoms or by straight-chain or branched alkyl having up to 4 carbon

This is the replacement sheet

Date:  21[%[qy



[er}] has the indicated meani ng of [err], but does not rep
147 in an inert solvent and in the presence of bases and/ omﬂm 'I,ml m/”m
and, if appropriate, functional groups are varied by hydrol ysis, t
esterification or reductio dlé&ﬂte ont.ai.nin t Ieas one

cycl oal kano-i ndol e or -a;%’nm aﬁ’@ﬂ%&x g}' él’lnﬁf Y Strajght-
Use.of cycl oal kano-i ndc&hﬁu%aﬁdﬁﬂ%;& %ggbltggsm%o&g{ngg to Cains

1-3 for the production of nedi canments.

D represents cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl,
cyclooctyl or straight-chain or branched alkyl having up to 10 carbon
atoms,

E represents the -CO- or -CS- group,

L represents an oxygen or sulphur atom or repments a group of the
formula -NR?,

wherein

R’ denotes hydrogen or straight-chain or branched aliyl having up
to 5 carbon atoms, which is optionally substituted by hydroxyl or
phenyl,

R®  represents phenyl, pyridyl, furyl, thienyl or imidazolyl, each of which is
optionally substituted up to 2 times by identical or different nitro,
carboxyl, fluorine, chlorine, bromine or cyano substituents, by straight-
chain or branched alkenyl or alkoxy carbonyl each having up to 4
carbon atoms or by straight-chain or branched alkyl having up to 5
carbon atoms, which is optionally substituted by hydroxyl, carboxyl or
by straight-chain or branched alkoxy or alkoxycarbonyl each having up
to 5 carbon atoms,
and/or the ~ycles are optionally substituted by a group of the formula
-ORY or -NRUR2,

wherein

R  denotes hydrogen or straight-chain or branched alkyl or alkenyl
each having up to 4 carbon atoms, '
' This is the replacement sheet

Date: - Z;,z!ﬁ}(



8. ‘ Carboxylic acids of the general formuls (II) [err] mmﬁ ““m“d

ferr] including the double bond connecti ng themtoget her m m‘

pyridyl ring or aring of the formula O wherein [err] derrotes hyd¥ ogen "or

strai ght-chain or branched al kyI havi g [err] and [err] including the
Rp cggomdaﬁ'

doubl e bond connectlng

RG

hand REoaretidenti qremtngad denote phenyl, hydrogen or
straight-chain or branched alkyl having up to 5 carbon atoms
or denote straight-chain or branched acyl having up to 6 carbon
atoms, which is optionally substituted by a group of the formula
NRPR¥,

wherein

RY and R* are identical or different and denote hydrogen or
straight-chain or branched acyl having up to 6 carbon
atoms,

represents hydrogen, carboxyl "or straight-chain or branched
alkoxycarbony! having up to 4 carbon atoms,

or represents straight-chain or branched alkyl having up to 5 carbon
atoms, which is optionally substituted by hydroxyl or by a group of the
formula -O-CO-R¥,

wherein

R¥  denotes phenyl which is optionally substituted up to 3 times by
identical or different fluorine, chlorine, bromine or hydroxyl
substituents or by straight-chain or branched alkyl having up to
4 carbon atoms,
or straight-chain or branched alkyl or alkenyl each having up to
20 carbon atoms, each of which is optionally substituted by a
group of the frrmula -OR'S,

wherein

R'® is hydrogen, benzyl, triphenylmethy! or straight-chain or
branched acyl having up to 5 carbon atoms,

This is the replécérﬁent sheet
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,rlng or a 4- to 8-menmbered cycl oal kene or oxocycl oal kene radlcal | "g
*systens nentioned under [err] and [err] optionally bein wm)m!l“! ﬁm Wto

3 tunes by identical or different halogen trifluoronet

hydr oxyl substltégnts by stralght gxﬁﬁg or branched al koxy or

al koxycar bonyl h hbepresguish n atons.or by straight-chain or
branched al kyl having up to 6 carbon atons, which, for its part, can be
substituted by hydroxyl or by straight- chain or branched al koxy havi ng up

to 4 carbon atonRéahd R’ t up ng 4 to 12 carbon
og&ﬁ&ﬁtéﬁﬂ&éu Em o the fituld' &0

atons or straight- chain or brahched al having up to 12 carbon atons. 9.
‘Process for the preparation of carboxylic acids according to Claim 8,

characterlzedlniftEﬁE 'ateinanisq ic form, and their salfs,

3. Cycloalkano-indole and -azaindole derivatives of the formula according to
Claim 1

“wherein
R' and R, including the double bond connecting them, together form a phenyl

or pyridyl ring or a ring of the formula NR® |

wherein
R®  denotes hydrogen or methyl, -

R? and RY, including the double bond connecting them, together form a phenyl
ring or a 'cyclopmtene, cyclohexene, cycloheptene, cyclooctene,
oxocyclopentene, oxocyclohexene, oxocycloheptene or oxocyclooctene
radical, '

or ting systems mentioned under R/R? and R¥R* optionally being
substituted up to 2 times by identical or different fluorine, chiorine,
bromine, trifluoromethyl, carboxyl or hydroxyl substituents, by straight-
chain or branched alkoxy or alkoxycarbonyl each baving up to 3 carbon
atoms or by straight-chain or branched alkyl having up to 3 carbon
atoms, which, for its part, can be substituted by hydraxyl; methoxy or ethoxy,
This is the replacement sheet
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conpounds of the general formula (IV) [err] in V\:hl rreanl ng
indi cated above, T represents a typical |eavin \[!’ Lml"lmalll @
exanpl e, chlorine, bromne, iodine, tosylate or nmesw aite, Lprefes

brom ne, and [err] represents [err] gre reacted with conpounds of t he

genral fornula (VD represents ~ cyéopentyl cyclohexyl, cycloheptyl, cyclooctyl or
straight-chain or branched alky! having up to 6 carbon atoms,

' E represents the -CO- or -CS- group,

L represents an oxygen or sulphur atom or represents a group of the
formula -NR?,

wherein

R’ denotes hydrogen or straight-chain or branched alkyl having up
to 4 carbon atoms, which is optionally substituted by hydroxyl or
phenyl,

R’  represents phenyl, pyridyl or thienyl, each of which is optionally
substituted up to 2 times by identical or different nitro, carboxyl,
fluorine, chlorine, bromine or cyano substituents, by straight-chain or
branched alkenyl or alkoxycarbonyl each having up to 3 carbon atoms
or by straight-chain or branched alkyl having up to 4 carbon atoms,
which is optionally substituted by hydroxyl, carboxyl or by straight-
chain or branched alkoxy or alkoxycarbonyl each having up to 4 carbon
atoms, '
and/or the cycles are optionally substituted by a group of the formula
_ORIO NRHRIZ

wherein

R!  denotes hydrogen or straight-chain or branched alkyl or alkenyl
each having up to 3 carbon atoms, '

R! and R2 are identical or different and denote phenyl, hydrogen or
straight-chain or branched alkyl having up to 4 carbon atoms
or denote straight-chain or branched acyl having up to 5 carbon
This is the rep!aéement sheet
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- T —

[erf] in which [err] and [err] have the meani ng i ndi cat eH"I"MMH"””'""""

sol vent s,

I f appropriate in the presence of a base.
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atoms, which is optionally substituted by 2 group of the formula
‘NRBR“,

wherein

R" and R" are identical or different and denote hydrogen or
straight-chain or branched acyl having up to S carbon
atoms,

R’  represents hydrogen, carboxyl or straight-chain or branched
alkoxycarbonyl having up to 3 carbon atoms,
or represents straight-chain or branched alkyl having up to 4 carbon
atoms, which is optionally substituted by hydroxyl or by a group of the
formula -O-CO-RY,

wherein

R¥  denotes phenyl which is optionally substituted up to 3 times by
identical or different straight-chain or branched alkyl having up
to 3 carbon atoms,
or denotes straight-chain or branched alkyl or alkenyl each
baving up to 19 carbon atoms, each of which is optionally
substituted by a group of the formula -ORS,

wherein

"R denotes hydrogen, benzyl, triphenylmethyl or straight-chain
or branched acyl having up to 4 carbon atoms,

R’  represents hydrogen or

R® and R’ together represent the group of the formula =0,
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Cycloalkano-indole and -azaindole derivatives according to Claims 1-3 for
therapeutic use. |

Process for the preparation of cycloalkano-indole and -azaindole derivatives
according to Claims 1-3 characterized in that

carboxylic acids of the general formula (II)

in which
R, R R’, R® and D have the meaning indicated,
are amidated using compounds of the general formula (Im)

RS

PN

HN" TR
in which

R’  has the meaning indicated

‘and

R7  has the indicated meaning of R, but does not represent carboxyl,
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in an inert solvent and in the ;lagmce of bases and/or auxiliaries,

and, if appropriate, functional groups are varied by hydrolysis, esterification or
reduction. :

Medicaments containing at least one cycloalkano-indole or -azaindole derivative
according to Claims 1-3.

Use of cycloalkano-indole and -azaindole derivatives according to Claims 1-3
for the production of medicaments.

Carboxylic acids of the general formula (II)

in which

R! and R?, including the double bond connecting them, together form a phenyl -
or pyridyl ring or a ring of the formula

wherein

R®  denotes hydrogen or straight-chain or branched alky! having up
to 4 carbon atoms, This is the replacement sheet
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148 '
R’ and R?, including the double bond connecting them, together form a pheny!
ring or a 4- to 8-membered cycloalkene or oxocycloalkene radical,

or ring systems mentioned under R'/R? and R¥/R* optionally being
substituted up to 3 times by identical or different halogen,
triflucromethyl, carboxyl or hydroxyl substituents, by straight-chain or
branched alkoxy or alkoxycarbonyl each having up to 6 carbon atoms or
by straight-chain or branched alkyl having up to 6 carbon atoms, which,
for its part, can be substituted by hydroxyl or by straight-chain or
branched alkoxy having up to 4 carbon atoms,

D represents cycloa.l_kyl having 4 to 12 carbon atoms or straight-
chain or branched alkyl having up to 12 carbon atoms.

Process for the preparation of carboxylic acids according to Claim 8§,
characterized in that |

compounds of the general formula (IV)
| T-H,C |
\@(coza" )
] D
in which

D  has the meaning indicated above,

T represents a typical leaving group such as, for example, chlorine,
bromine, iodine, tosylate or mesylate, preferably bromine,

R*®  represents -(C.-Co-alkyl,
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" are reacted with compounds ot general formula (V)

in which
R', R R® and R* have the meaning indicated

in inert solvents, if appropriate in the presence of a base.
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