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CYCLOALKANO-INDOLE AND
-AII.AINl)()I.lC [)It)RIVA'l‘lVES

(‘ROSS—REFERENCE

This application is a Divisional of application Ser. No.
[)9;"3l3,(J35 now US. Pat. No. 6,265,431 filed May 17, 1999,
which is a division of application -Ser. No. 08t"88?',781, filed
Jul. 3, 1997, which is a division of application Ser. No.
[)8f535,698, filed Sep. 28, 1995, now U.S. Pat. No. 5,684,
014.

The present invention relates to cycloalkano-indolc and
-azcaindole derivatives, processes for their preparation and
their use as medicaments, in particular as antiatheroselcrotic
medicarnents.

It is known that increased blood levels of triglycerides
[hypertriglyeeridaemia) and cholesterol
(hypercholesterolaemiai are associated with the genesis of
atherosclerotic vessel wall changes and coronary heart dis-eases.

Adistinctly increased risk of the development of coronary .
heart disease is moreover present if these two risk factors
occur in combination, which is accompanied, in turn, with
an overproduction of apolipoprotein B-100. There is
therefore, as before, a great need to make available effective
medicarnents for the control of atherosclerosis and coronary
heart diseases.

The present invention relates to eycloalkano—indo]e and
—azaindole derivatives of the general formula (1)

(U
R3 R l

l l 1&5
R‘ N R3

l \ I-'.—I R°

cu; Y R?D

in which

R' and R2, including the double bond connecting tltetn,
together form a phenyl or pyridyl ring or a ring of the
formula

wherein

R3 denotes hydrogen or straight-chain or branched alkyl
having up to 4 carbon atoms,

R3 and R4, including the double bond connecting them,
together form a phenyl ring or a 4- to 8-membered
cycloaukene or oxocycloalkene radical,

all ring systems mentioned under RJFRS and R3,-‘R4 option-
ally being substituted up to 3 times by identical or
different halogen, triflnnrnmethyl, earhoxyl or
hydroxyl substituents, by straight-chain or branched
alkoxy or alkoxycarbonyl each having up to 6 carbon
atoms or by straiht—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,
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D represents hydrogen, cycloalkyl having 4 to 12 carbon
atoms or straight-chain or branched alkyl having up to
12 carbon atoms,

ll. represents the —(I[)— or —(TS— group,

L represents an ogygen or sulphur atom or a group of theformula —NR ,
wherein

R9 denotes hydrogen or straight-chain or branched alkyl
having up to 6 catbon atoms, which is optionally substituted

by hsydroxyl or phenyl,
R represents phenyl or a 5- to 7-membered sated or

unsaturated heterocycle having up to 3 heteroatoms from the
series consisting of S, N andfior O, the cycles optionally
being substituted up to 3 li111es 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 staight—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 —DR'" or —NRl lRl2,
wherein

R10 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 fon'nula NRHRH,
wherein

Rl 3 and R” are identical or different and denote hydrogen
or straight-chain or branched aeyl having up to 8 carbon
atoms,

R6 represents hydrogen, carboxyl or straight—chain or
branched alkoxycarbonyl having up to 5 carbon atoms, or
represents straight—ehain or branched alkyl having 11p to 6
carbon atoms, which is optionally substituted by hydroxyl or
by a group of the formula —0—C0—R”,
wherein

R15 denotes phenyl which is optionally substituted up to
3 times by identical or dillierent halogen or hydroxyl sub-
slituents or by straight-chain or branched alkyl having up to
5 carbon atoms, or straight—chain or branched al.kyl or
alkenyl each having up to 22 carbon atoms, each of which
is optionally substituted by a group of the formula —0R",
wherein

R1“ is hydrogen, benzyl, triphenylmethyl or straight-chain
or branched acyl having up to 6 carbon atoms,

R7 represents hydrogen or
R6 and R7 together represent the group of the formula

=(),
if appropriate in an isomeric form and their salts.
The cycloal.kan—indole and —azaindole derivatives accord-

ing to the invention can also be present in the form of their
salts. In general, salts with organic or inorganic bases or
acids may be mentioned here.

In the context of the present 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. Particu-
larly preferred salts are, for example, those with hydrochlo-
ric acid, hydrobrornic acid, sulphuric acid, phosphoric acid,
melhanesulphonic acid, elhanesulphonic acid, toluenesul-
phonic acid, benzenesulphonie acid, naphthalenedisul—
phonic acid, acetic acid, propionic acid, lactic acid, tartaric
acid, citric acid, fumaric acid, maleic acid or benzoic acid.
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Physiologically acceptable salts can also be metal or
ammonium salts of the compounds according to thc inven-
tion which have a free carboxyl group. Particularly preferred
salts are, for example, sodium, potassium, magnesium or
calcium salts, and also ammonium salts which are derived

4

L represents an oxygen or sulphur atom or represents a
group of the formula —NR9,

wherein

R9 denotes hydrogen or staight—chain or branched alkyl
. _ . _ . _ _ . _ _ _ _ ‘ H 5 having up to 5 carbon atoms, which is optionally substituted
tron: ammonia, or organic amines, such as, for example b h dmx lm hm I
etliylamine, di- or triethylamine, di- or triethanolatnitie, y Sy y P y ‘ _ _ _ _
dicyclohexylamine, dimethylaminoethanol, arginine, lysine, R 1'°P1'°5‘_5m-‘5 _Ph°"Y_1~ P}’1'1dYl-fufyls‘h1C"}’10T1m1FlaZ°lYl»
cthytemdiaminc or 3_phgny1e1[-,y1amfnc_ each of which is optionally substituted up to 2 times by

Including the double bond of parent 5]1'uQ[u[¢-_-,, 11].»; identical or dillierent nitro, carboxyl, fluorine, chlorine,
eyeloalkene radical (R3t'R") in the context of the invention in 1” bromine or cyano subslitucnls. by straight-chain or branched
general represents a 4 —to 8—membere(| hydrocarbon radical, alkcnyl Or alkoxy carbonyl each having up to 4 carbon atoms
preferably a 5- to 8-memhered hydrocarbon radical, for orby straight-chain orbranched alkyl having up to5 carbon
example 3 (;y(;1o[)u[cnc‘ cy(;]0pemcnc, cyclohexenc, cycI0— atoms, which is optionally substituted by hyClt'0Xyl, carboxyl

hcptcnc or cyctooctcnc tactic-a1_ ‘the cyclopcmcnc, H or by staight—chain or branched alkoxy or alkoxycarbonyl
cyclohcxcnc, cyclooctenc or cycloheptcnc radicals are prc— ' each having up to 5 carbon atoms, andfor the cycles are
fa;-1-cd optionally substituted by a group of the formula —OR10 or

Hctcrocycle [R5] in the context of the invention in general —NR“Rl2.
represenLs a saturated or unsaturated 5- to 7'-memhered wherein

h°‘°1'0'3)’C1'-‘ta Prcfcrably 3 5' ‘0 5'm‘''mb‘'r‘'°d h°‘°"°"-'Y'3l°s .,n R” denotes hydrogen or straight-chain or branched alkyl
which can contain up to 3 heteroatoms from the series ” or alkcnyt cach having up to 4 carbon men-13_

conslsnng 0t S’ N‘ ‘md’lOr‘ 0' Eflxamplcs which may be R” and R12 are identical or ditferent and denote phenyl,
mcntmnccl all“: pyrldyl’ ‘h'°“§’1s furylf pyfmlyl’ “W17” lyl’ hydrogen or straight-chain or branched alkyl having up to 5
m(_amly1'1m1d“‘£°1y1’ mmpholmyl or pIpc"dyl' Pyndyl ‘ind carbon atoms or denote straight—chain or branched acyl
Ihlfnyl are preferred‘ , , _ _ _ 35 having up to 6 carbon atoms, which is optionally substituted

Ihe compounds according to the invention can exist in by a group 01- [ha ronnula _NR1fiR1nl’
stereoisomeric forms which either behave as image and whcrcm
mirror image (enantiomers), or do which do not behave as ,3 H _ _ _
image and mirror image (diastereomers). The invention R i_"-“JR ifreldenucalm ‘J1m’“’““‘_“d denote hydrogen
relates both to the eiiantiomeis and tliastereoiners and their m "T 'ii'”“'1gh1'd-'a'" "T branchul acyl havmg up [0 6 Carhm
respective mixtures. These mixtures of the enantiomers and ' “1”m_S' _ _
diastereomers can be separated in a known manner into the R0 WPWSCHIS h)'dT"’geT1 Carbilxyl "T -‘ifialghbchiim '5"
Stcrcoisomcrically uniform ,_-_0n5timem_.;_ branched alkoxycarbonyl having up to 4 carbon atoms, or

Preferred compounds of the general formula (1) are those 1‘‘-'*IJ1‘°3°"l-‘5 511‘?t11t’,l1l'‘-'l1**i11 01' b1'a“‘v'h°‘l alkyl ha‘-“i118 UP 10 5
in which carbon atoms, which is optionally substituted by hydroxyl or

R‘ and R2, including the double bond connecting them, 35 by 3 Qpm‘-‘I’ 01' H19 fmmula —O—C0—Rl5r
together form a phenyl or pyridyl ring or a ring of the wherein
formula R13 denotes phenyl which is optionally substituted up to

3 times by identical or different lluorine, chlorine, bromine

40 or hydroxyl substitucnts or by straight—chain or branched
alkyl having up to 4 carbon atoms, or straight-chain or

I‘-Rs branclied alkyl or alkenyl each having up to 20 catboti
' atoms, each of which is optionally substituted by a group of

the formula —OR'fi,O .
45 wherein

_ R‘ 6 is hydrogen, benzyl, triphenylmethyl or straight-c|:iain

Whfigaiirentttes hydrogen or stright-chain or branched alkyl or Egdmhul diglhhivlng up 10 5 Ldrbon Numb’
having up to 3 carbon atoms, Re rcpclrcgtirn H yl mgen or 1 E I f I

R3 and R4, including the double bond connecting them, 50 :0 an toga Er lclimscm he group 0 H6 0mm a
together form a phenyl ring or a cyclopentene, cyclohexene, . ' . . ._ . . _ _

_ _ _ _ _ _ _ if appropriate in an isomeric form, and their salts.eyeloheptene, eyelooctene, oxoeyelopentene, _ , _ ,

oxocyclohcxgm’ oxocycloheplene or Umcyclooclenc Particularly preferred compounds ot the general tormula
radical, (I) are [how

all ring systems mentioned under RJFR3 and l{3fR" option— 55 in which
ally being substituted up to 2 times by identical or different R‘ and R2, including the double bond connecting them,
fluorine, chlorine, broiiiiiic, trilluoroiiietliyl, carboxyl or togetlier form a phenyl or pyridyl ring or a ring of the
hydroxyl substitucnts, by straight—chain or branched alkoxy formula
or alkoxycarbonyl each having up to 4 carbon atoms or by
straight-chain or branched alkyl having up to 4 carbon 6“
atoms, which, in turn, can be substituted by hydroxl or by

straight—chai.n or branched alkoxy having up to 3 carbon NR3?atoms.

D represents hydrogen, cyclobutyl, eyclopentyl,

cyclohexyl, cycloheptyl, cyclooctyl or straight-chain or 65 O
braiiclicd alkyl having up to 10 carbon atoms,

IL represents the —CO— or —(.‘S— group,
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wherein

R8 denotes hydrogen or methyl,

R3 and R“, including the double bond connecting them,
together form a phenyl ring or a cyclopentene, cyclohexene,
eycloheptene, cyclooctene, oxocyclopentene,
oxocyclohexene, oxocycloheptene or oxocyclooctene
radical,

all ring systems mentioned under RWR2 and l{3fR" option-

ally 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 aton1s 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, cyclopentyl, cyclohexyl,
eyeloheptyl, cyelooctyl or straight—chain or branched
alkyl having up to 6 carbon atoms,

1:" represents the —(T()— or —(ES— group,

I, represents an oxygen or sulphur atom or represents a
group of the fonnula —_\lR9,

wherein

R9 denotes hydrogen or straight—chain or branched alkyl

having up to 4 carbon atoms, which is optionally substituted
by hydroxyl or phenyl,

R5 represents phenyl, pyridyl or thienyl, each ofwhich is
optionally substituted up to 2 times by identical or ditfercnt

nitro, carboxyl, fluorine, chlorine, bromine or cyano

subslituents, 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—ehain or branched alkoxy or alkoxycarbonyl
each having up to 4 carbon atoms, andfor the cycles are

optionally substituted by a group of the formula —OR"-’ or
_NR11R12‘

wherein

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

R” and R” are identical or ditferent and denote phcnyl,
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 —NR‘3R“,

wherein

R13 and R” are identical or different and denote hydrogen
or straight—ehain or branched acyl having up to 5 carbon
atoms,

R“ represents hydrogen, earboxyl or straight—chain or
branched alkoxycarbonyl having up to 3 carbon atoms, or
represents straight-chain or branched alkyl having up to 4

4-of?!)
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carbon atoms. which is optionally substituted. by hydroxyl

or by a group of the fonnula —()—C()—R15,

wherein

R15 denotes phenyl which is optionally substituted up to
3 times by identical or difi'crcnt straight-chain or branched
alkyl having up to 3 carbon atoms, or denotes straight—cha1n

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'fi,

wherein

R” denotes hydrogen, benzyl, triphenylmethyl or
straight—chain or branched acyl having up to 4 carbon atoms,

R7 represents hydrogen or

R6 and R7 together represent the group of the formula
:0,

if appropriate in an isomeric form, and their salts.

A process for the preparation of the compounds of the
general formula {]) according to the invention has addition-
ally been found, characterized in that carboylic acids of the
general formula (11)

([1)
R3 R1

R‘ N R3

/ \.[/CTCJEH,
D

in which

R‘, R2, R3, R4 and D have the meaning indicated, are
amidated using compounds of the general formula (Ill)

nil)

in which

R5 has the meaning indicated

and

R” has the indicated meanig of R°, but (lees not represent
carboxyl,

in an inert solvent and in the presence of bases andfor
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:
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co»_.n I W/\/OH

T}ichIoromeLltaitejtrietltyla mine
l-|tyr.lt'ox_v-IH-13eItzott'i:izolc and

N'-(3—dimcth}.'lantLt1oprcpylJ-
N-elhylca rhorliimidc hydrochlo ride

 

Separation ofd iastcreoni c rs

 
Suitable solvents for the amidation arc in this case inert

organic solvents which do not change under the reaction
conditions. These include ethers, such as dielhyl ether or
tetrahydrofuran halogenohydrcarbons such as 55
dichloromethane, trichioromcthane, tetrachloromcthane,
trichloroethane, tetrachloroelhane, l ,2-dichloroelhane or
trichlorocthylene, hydrocarbons such as hcmicnc, xylene,
toluene, hexane, cyclohexane or petroleum fractions,
nitrornethane, dimelhylformamide, acetone, acetonitrile or on
hexamethylphosphorarnide. It is also possible to employ
mixtures of the solvents. Dichloromethanc, tetrahydrofuran,
acetone and dimethylformamide are particularly preferred.

Bases which can be employed for the process according
to the invention are in general inorganic or organic bases. 65
These preferably include alkali metal hydroxides such as, for
example, sodium hydroxide or potassium hydroxide, alka-

50f7l]

line earth metal hydroxides, such as, for examnple, 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 mcthoxide, sodium or potassium
ethoxide or potassium tert-butoxide, or organic amines
(trialkyl(C,—C,_)amines) such as triethylaminc, or hetero-
cycles such as 1,4diazabicyclo[2.2.2]octane (DABCO), 1,8-
dia7.ahicyclo[5.4.0]undec-7-ene (DBU), pyridine,
diaminopyridine, methylpiperidine or morpholine. It is also
possible to employ alkali metals such as sodium and their
hydridcs 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 1 me] to 3 mol, relative to 1 mol of the
compound of the general formula (II).
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The reaction is in general carried 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, phos-
phorus trichloride. phosphorus pentachloride, phosphorus
tribromide or oxalyl chloride.

The abovcmentioncd bases can optionally also be
employed for the amidation as acid—binding auxiliaries.

Suitable auxiliaries are also dehydrating reagents. These
include, for cxarnple, carbodiimides such as
diisopropylcarbodiimide, dieyclohexylcarbodiimide and
N—(3—dimethylaminopropyl)N'—ethy|carbodiimirle hydro-
chloride or carbonyl compounds such as carbonyldiidazole
or 1,2-oxazolium compounds such as 2-ethyl-5-phenyl-l
,2—oxazolium—3—sulphonate or propancphosphonic anhy-
dride or isobutyl chloroformate or benzotria7olyloxy—tris—
dimethylamino)phosphonium hexafluorophosphate or
diphenyl phosphoramidate or methanesulphonyl chloride, if
appropriate in the presence of bases such as triethylamine or
N-ethylmorpholine or N-methylpiperidine or dicyclohexyl-
carbodiimide and N-hydroxysuccinimide.

The acid—binding agents and dehydrating reagents are in
general employed in an amount from 0.5 to 3 mol, preferably
from 1 to l.5 mol, relative to 1 mol of the corresponding
carboxylic acids.

The variation of funetiotial groups, for example
hydrolysis, esteritication and reduction, and also separation
of isomers and salt formation is carried out by customary
methods.

The carboxylic acids of the general formula (II) are new
and can be prepared by reacting compounds of the general
formula (I V)

(W)

l min “E
/\|/D

in which

I) has the meaning indicated,
T represents a typical leaving group, for example

chlorine, bromine, iodine, tosylate or mesylate, prefer-
ably bromine,

anrl

Rm represents ((I,—(I,,)-alkyl, with compounds of the
general formula

(V:
R“ R ‘

it‘ R3,H

in which

R‘, R3, R3 and R" have the meaning indicated, in inert
solvents, if appropriate in the presence of a base.

6of7l]
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Suitable solvents for the process are the customary
organic solvents which do change under the reaction con-
ditions. These preferably include ethets such as dietliyl
ether, dioxane, tetrahydrofuran, glycol dimethyl ether, or
hydrocarbons such as benzene, toluene, xylene, hexane,
cyclohexane or petroleum fractions, or halogenohydrocar-
bons such as dichloromethane, trichloro methane,
tetrachloromethane, dichloroethylene, trichloroethylenc or
chlorobenzene, or ethyl acetate, triethylamine, pyridine,
dimethyl sulphoxidc, dimethylformamide,
hexaniethylphosplioramide, acetotiitrile, acetone or
nitromcthane. It is also possible to use mixtures of the
solvents mentioned. Dimethylformamirle and tetrahydrofu-
ran 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 ltydroxides, 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 ethoxide or
potassium tert-butoxide, or organic amines (trialkyl(C,—C,;)
amines) such as triethylamine, or heterocycles such as
"l,4diazabicyclo[2.2.2]octane [D/\BCO), 1,8-diaxabicyclo
[5.4.0]undec-7-ene (DBU), pyridine, diamninopyridine,
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, tricthylamine, pyridine and potassium tert-
butoxide, DBU or DABCO are preferred.

In general, the base is employed in an amount from 0.05
mol to "[0 mol, preferably from '1 mol to 2 mol, relative to
1 mol of the compound of the formula (IV).

The process according to the invention is in general
carried out in a temperature range from —3[]° C. to +100“ (T,
preferably from —1(J° C. to +6U° C.

The process according to the invention is in general
carried out at normal pressure. However, it is also possilnle
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 (III) are known
per se.

The compounds of the general formula (IV) are known or
can be prepared in 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 pharma-
cological 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 iiisufliciency,
brain power disorders, ischacrnic 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 atheroscle-
rotic processes.

The compounds according to the invention are distin-
guished by a lowering of the ApoB—1U0—associated lipopro—
teins (VI.|)I. and its degradation products, e.g. I.lJI.), of
ApoB—100, of triglycerides and of cholesterol. They thus
have useful, superior pharmacological properties in com-
parison with the prior art.
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Surprisingly, the act ion of the compounds according to the
invention consists first in a decrease or complete inhibition
of the formation andfor the release of Apofl-"I00-associated
lipoproteins from liver cells, which results in a lowering of
the Vl.Di_ plasma level. This lowering of VLDL must be

12

hamsters are anaesthetized with Ketaset (83 mgfkg s.c.) and
Nembutal (50 mgfkg i.p.) after premedication with atropine
(83 mgfkg s.c.). When the animals have become reflex-free,
the jugular vein is exposed and cannulated. 0.25 ml,-‘kg of a

5 20% strength solution of Triton WR—l339 in physiological
accompanied by a lowering of the plasma level ofApoB1UU, saline solution is then administered. This detergent inhibits
l.Di., triglycerides and cholesterol, a number of the above- 1|“; ]iI'}(]p]'()[t;if1 ]jpa_s-,3 and [hug lgadg [.3 a (1,.-,3 in the trigtyc.
m°mi01'1'-3d Ti-5k f«'lCl0F5 which 3“? li1"0lVC(l in VCSSCI Wall eride level as a result of a lack of catabolism of secreted

Ch'fm3‘35 31'“ lb“-S -‘5iml1lla“‘WU5lY dc°:r"'3-“*‘3‘l- VLDL particles. This triglyceride rise can be used as a
The compounds according to the invention can therefore lu measure of mg VLDL Sacrefion mtg

bf‘ °mPl°Y“_‘l R” _ll“‘ P“""”ll}°" “"1 ”_“‘*l'_1“”‘l “I Blood is taken from the animals before and also one and
alhcr0sl:k."r.OSlS’ chewy‘ pancrcmllls and O0nSnl.')an0n'. two hours after administration of the detergent by puncture

l.lnhll-mm" of [he mlease 0fAp0H'l(l(lAfiwclalcd ldmp‘ ofthe retroorbital venous plexus. The blood is incubated for
m°.mF’ . . . . . two hours at room temperature and then overnight at 4“ C.The test for detecting the inhibition of the release of . _ . _ ’ .‘ . _’
A oli-100-associated 1i )0 roteins from liver cells was car- '5 In Md“ 10 and domng wmplelelif It 13 than Cenmfuged ‘H
-p v - v I p - - - "I0 000 for 5 minutes. The tri lvceride concentration in the

ried out in vitro using cultured liver cells, preferably using ’ 3 . , .g * , . . ..
Cons of the human Hm, HCPGZ T-hcsc cells are Cultured serum thusobtainedisdetermined withthe aid ota modihed
under standard conditions in medium for the culture of cummerclally avallablfl mzyme msl (Mer‘5l"“l"{Sl® mgl3""'"
eukaryotic cells, preferably in RPMI 1640 With 10% foetal ends N0- '1 43_54)- 100rd of serum are treated with 100 #1 of
calf SCI-um_ Hcpfig cells Symhesim and SOC}-cm mm the -30 test reagent in 9whole plates and incubated at room tem-
culture supernatant ApoB—l(l0—associated lipoprotein par— I‘°"3“""5 fm "lo mlm"35"- Thc nllllcfll ‘l9-1"-‘illy l-5 llm" ‘l°lC"'
tieles which in principle are built up in a similar manner to mi“°d 3‘ 3 Wflwlfinglh of 493 “M in 51“ “11l0T1'1*1li‘3 P1310‘
the VI.[)I_ and I.lJI. particles which are to be found in the Wading 3PP3T3l“-*5 [SIT Spectral S3“-1"“ Samples l'"i"’ll"g 3“
plagma excessively high triglyceride concentration are diluted with

Thase panictcs can he dammed using an immun0a,.-_.;ay for 35 physiological saline solution. The triglyceride concentration
human I.[)I_. This immunoassay is carried out using anti- ‘-Tlnlalnfid in fl“? 53mPl°-*5 dflermlned Witl} lhe aid "ll 3
bodies which haw been induced against human LDL in standard curve measured in parallel. In this model, test
rabbits under standard conditions. The aiiti—LDL antibodies 5"b5l““"'“5 are adminislered in”‘“'°“°‘-‘S13’ ciiht” imm°‘li'

(rabbit 31-,1j_[_[)[_ Ab) wgww purified by afijily chmmal(,g_ ately before administration of the detergent or orally or
mph}; on an inununosm-hem using human {Dru Thcsc 3n subcutaneously before initiation of anaesthesia.
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, pref'er— E, V ED fk
ably on Maxisorp plates. If ApoB—10U—associated particles \' ' 0' '"” [mg’ *2] p'0'
are present in the supernatant of l[e(i2 cells, they can be 35 2 10-15
bound to the insolubilized rabbit anti—i_DI. Ab, and an 5 _-L5
immune complex results which is bound to the plastic ? 10-2”
surface. Unbound proteins are removed by washing. The
immune complex located on the plastic surface is detected 3. inhibition oflntcstinal Triglyceride Absorption in vivo
using monoclonal antibodies which have been induced =ttJ (Rats)
against human I_DI. and purified according to standard The substances which are to be investigated for their
conditions. These antibodies were conjugated with the triglyceride absorption-inhibiting action in vivo are admin-
enzyme peroxidase. Peroxidase converts the colourless sub— istered orally to male Wistar rats having a body weight of
strate TMB into a coloured product in the presence oflI2O2. between I70 and 230 g. For this purpose, the animals are
After acidification of the reaction mixture with H2804, the 45 divided into groups of 6 animals 18 hours before substance
specific light absorption at -150 rim is detemined, which is a administration and food is then withdrawn from them.
measure of the amount of ApoB—1(J0assoeiated particles Drking water is available to the animals ad libitum The
which have been secreted into the culture supernatant by the animals of the control groups receive an aqueous tragacanth
lIepG2 cells. suspension or a tragacanth suspension which contains olive

Surprisingly, the compounds according to the invention 50 oil. 'lhc tragacantl1—olive oil suspension is prepared using an
inhibit the release of the /\poRl()U-associated particles. The Ultra-Turrax. The substances to be investigated are sus-
l(f50 value indicates at which substance concentration the pended in an appropriate tragacanth—olive oil suspension
light absorption is inhibited by 50% in comparison with the likewise using the Ultra—'l‘urrax, directly before substance
control (solvent control without substance). administration.

55 To determine the basal serum triglyceride content, blood
is taken from each rat by puncture of the retroorbital venous
pleirus before stomach tube application. The tragacanth

"""-N3“ 1(i5fJl"ll_R “mill suspension, the tragacanth—olive oil suspensions without
1 33 substance (control arimals) or the substances suspended in
5 1.1 an an appropriate tragacanth-olive oil suspension are then

-:1 1:2 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
2. Detenriination of the Vl.l)I. Secretion in vivo in the stomach tube application.

llamster 65 The blood samples are centrifuged and, after recovering
The effect of the test substances on VLDL secretion in the serum, the triglycerides are determined photometrically

vivo is investigated in the hamster. To do this, golden using an ILPOS analyzer 5060 (lippendorf Geratebau,
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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

14

enzyme test (Boehring Mannheim®, No. 1442350} at a
wavelength of 546 nm. Samples with triglyceride or cho-
lesterol concentrations which exceed the measuring range of
the methods are diluted with physiological saline solution.

_ , _ , _ _ 5 The determination of the respective serum concentrations is
anlmals from "5 correspondmg poslprandlal mglycende carried out with the aid of standard series measured in

C""wnlral}bnS ('1' 2, and 3 hours filler adm_i"i5,m”i°n)' parallel. Test substances are administered orallv, intrave-

anggchttlisiiz)g£:):::l1a§31flc1; E((J]ili1sl)' or subcutaneously immediately after the Triton injec-
ofllie serum triglyceride rise (A TG) ofthe substaiiee-treated 10 Tim invention addmmanv relate‘; to the Combination of
animals is compared with the animals which only received ‘ ‘I _]k_ _. I 1__ 1____: d l_ 1‘_ .V_l. __ ml _ ‘_ _ ,1
lhe tmgaCanlh_Oi1 Suspension‘ eye oa‘ dl']0 in: o e aiit ‘_d-£.:‘1l.l'l- o ::(l.:I1 d‘1\-'Lb_0_ _ie geiiera

The serum triglyceride course of the control animals 10rmuld(1)‘.mlh glilwb1ddE’e.dIid'0r ‘imyldsc ih1b1wr.i0r.ihc
which only received tragacanth is also calculated. The "camicm of familial lwpbrliljldacmla’ obesity lzidllioilly)1 x . . . . and diabetes rnellilus. (Jlucosidasc andfor amylase inhibitors
substance effect at each point in time (1, 2 and 3 hours) is '5 . _ . . . _ 1 1 U _
determined as follows and indicated in A9?» of the oil-loaded 1" ihc iilnlcxt Di [he lnwintion Arc’ im.cxdmp1c’ dtdrijiisc’
comm] adiposine, voglibase, miglitol, erniglitate, MDI. 2.30.37,

' camialibase (MDI. 73945), tendamistat, Al-3688, trestatin,

P I I I MGMWG _M_GWwM”mm pradimni-lin--Q and salbostatin. I ‘ ‘ ' I
3% Ii-igtycei-idei-ise = >< tut) an Combination of aearbose, miglitol, cmiglitate or voglib-' ' " " ' “ ase with one of the abovemeiitioiied compounds of the

general formula (1) according to the invention is preferred.

E-fiiccl of '10 mg of "-751 5“l’-‘“3"CCrik8 Of lmdy Wclghl P-0‘ The new active compounds can be converted in a known
0“ 11"’ UlglY°3[idc H-3‘: (5%) 3 11 am” 3 ”'lgl)"-"-‘(ride lmiding manner into the customary formulations, such as tablets,

i" ll“? 50mm of fasting "313 Tlhc “mm “'iglYC9Fld'3 Tl-"-'3 Of ,5 coated tablets, pills, granules, aerosols, syrups, emulsions,
fat-loaded control animals relative to the serum triglyceride " Suspensions and 5o]mjm-,g_ using inc,-ta nonqoxfc, pharma.
level of tragacantli control animals corresponds to 100%. ¢_-eu11'ca1[y 5uj[3b]e exc1'p1'gn1__s; gr 5.-,01Vt;.-1[_s,, [11 this Case’ the
“=5 r"1'1im"l15 I3’-31'?.l'0l-ll’-3' therapeutically active compound should in each case be

present in a concentration of approximately 0.5 to 90% by

30 weight oi the total mixture, ie. in amounts‘ which are

Serum triglyceride me in I?’ (2 h sutiicient in order to achiv.-vi. the dosage range indicated.
pm the formulations are prepared, for example, by extending

Iragacanth control (1 . . .
Suhmme 10 mg 3%, of bed‘, weight yo. 35 ally being possible, e.g. II] 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,
Ex N0_ 54 54 preferably orally or parenterally, in particular perlingually or
Ex. No. 7'1 18 intravenously.

in 4” In the case ol‘ parenteral administration, solutions ol‘ the
' '_ ” active compound can be employed using suitable liquid

vehicles.

Statistical evaluation is carried out using Student’s I test In gcncml il has proved advantagcom in [be case of
aliter preliminary checking of the variances for homogeneity. inmwenous aidminstratiun to adminislu amoums of appwxi_

Substances which at one point in time statistically sig— 45 M101‘, (1001 ‘U 1 mg/R U1-body wciglm prcfcmblv flppmx_
nilicantly (p<0.05) decrease the postprandial serun triglyc— 1-imaély 0'01 to U5 mg,-kg of body weight, K‘) achieve
Bride rise by at least 30% comparcd with [hc ummalcd effective results, and in lheicase of oral adrministration the
control group are regarded as pharmacologically active. dose is approx!-mamly um to 20 mgykg of body wcighl’

4. Inhibition of VLDL Secretion in vivo (Rats) prcfcmbh, 0'1 10 10 mg/kn, of body weigh’
The action of the test substances on VLDL secretion is so I _ _' I h.‘ . ° . H b d ‘

likewise investigated in the rat. 'li:t do this, 500 mgfkg of D bplw 0 I L5’ It mi-ly option“ y 6' neCe.'i’:"'ry 10 epdn
bodv wei ht (2.5 m k ) of Triton WRJ339, dissolved in f‘°F“ the amounts mcnm.mcd'£imcl}i depending’ Or} this ljody‘. 3 . g g . . . . . hi or on that eot 't(lt'T.‘Itt1tSlt'aI10t] route on individual
physiological saline solution, is administered intravenously W01?’ . ‘ sip ‘ 1. _ 1 ’ . ‘
into the tailvein of rats. Triton WR—1339 inhibits lipoprotein behdvlour lUw‘"“'.Ih° me‘.""1m°m’ the .““““"‘ Pf. Ht’ hm"
lipase and thus leads to an increase in the triglyceride and 55 mulalmn and me nine Ur lmewal 3,1 which admmlstramm
cliolesteiol level by iiiliibitioii of tlie VIDI. catabolism. takes place.‘ Thus’ In some Cases 11 may. be "“l°‘1_“9“‘ [0
These rises can be used as a measure of the Vl_I)l.seeretion managc with dogs than the abovcmimiloncd .m1mmum
ram amount. while in other cases the upper limit mentioned must

Blood is taken from the animals by puncture of the be exceeded‘ In tho Casio of the a.dr.mmSmmo.n Qt larger
retroorbital venous plexus before and also one and twvo an ‘:im(,)u,mSj 1‘ be advisable ‘to clwlde lhese mm several
hours after administration of the detergent. The blood is l"dw“_]u_di ding?’ UV” lhc mums 01 [ha ddy‘
incubated at room temperature for 1 h for clotting and the D'3t”“‘1°“ 0t H39 1503191’ TYPCS3
serum is obtained by eentrifugation at 10,000 g for 20 s. 't‘hc 4 dia=mixture of the four possible diastereomers in the ease
triglycerides are then photometrically determined by means of two centres ol‘ asymmetry in the molecule
of a standard commercial coupled enzyme test (Sigma 65 dia A-diastereomer having the larger RJ,-value
Diagnostics®, No. 339] at a wavelength of 540 nm Mea— dia B=diastereomer having the smaller R}. value
suremenl is carried out with the aid of a likewise coupled ent=enanliomer
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2 ent dia=mixture of two enantiomerically pure (|iastere—omers

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

ent dia B=enantiomerieally pure diastereomer having the

smaller Rf valueR=R enantiomer
rac=racernate

rac dia A=racemic dia.-stcrconlcr liaving the larger Rf value
rac dia B=racennic diastereomer having the smaller Rt,-valueS=S enantiomer

Abbevations Used:

Ac=aeetyl
Bn=hen2yl
I3}'.=ben;-'.oyl
iB=isobutyl
nRu=normnal bntyl
sBu=seeondary butyl
tBu=tertiary butyl
DDO=2,3—rliehloro—5,6r|icyano—|,4her17oquinone
cl')ec-cyelodecyl
I)MI~‘=N,N—dirnethylforrnamidc
|)MS()=dimethyl sulphoxide
cl')odee-eyelododecyl
Et=ethyl
cl Iept=cyclo-heptyl
cHex=eyelo—hex}'l
HOB'I'=l—l1ydroxy—1H—benzutriazole
Me=rnetlyl
Mes=mesyl
cNon=cyclo—nonyl
c(Jct=cyclo-oclyl
cPent=eyelo—pentyl
nPent=normal pcntyl
Ph=phenyl
cPr=eyelo—propyl
nPr=norrnal propyl
iPr=isopropyl
THF=tetrahydrofnran
TMS=tetrarnethylsilane
pTol=para-tolyl
p'I‘os=para-tosyl
CU1'1(lt‘-C-CYCIO-U ndecyl

Solvent Symbol
Diehloromethane: methartol=2U:1 A
Dichlorornehane: methanol=5[l:1 B
Diehloromethane: ethar1ol=2U:1 C
Dichiorornetiane: ethanol=5U:l D

Petroleum ether: ethyl acetate=1:1 l.-L
Diclilurontctlianez lI]t:ll1£lIlUl2 acetic acid=90:1U:2 F

Petroleum ether: ethyl acetate=2:l G
Petroleum ether: ethyl acctatc=l(l: l H
Toluene I

Toluene: ethyl acetate=1:1 K
Petroleum ether: ethyl aeetate=5:l I.
Dichloromethane M

Petroleum ether: ethyl aeetate=2U:l N
Diehloromethane: methanol 1021 [I

Cyelohexane: ethyl acctatc=1: 1 p
Toluene: ethyl acetate=9:l Q
Toluene: ethyl acetate=8:l R
Petroleum ether: ethyl acetate=1:2 S
Diehloromethane: ethar1ol=5:1 '1‘
Dichlorornethane: ethanol=lU:l [J

Preparion Procedure for the TLC Mobile Phase BABA:
87.9 ml of an aqueous 0.06667 molar potassium dihy(lro—

gen phosphate solution and 12.1 ml of an aqueous 0.06667

90f7l]

1U

I5

30

35

4U

45

55

6E]

65

16

molar disodium hydrogen phosphate solution are mixed 60
ml of the solution prepared in this way are shaken with 200
ml of n-hutyl acetate, 36 ml of n-butarol and 100 ml of
glacial acetic acid and the aqueous phase is removed. The
organic phase is the mobile phase BABA.

Starting Compornds

I:'XAMPLl:l I

1 -Allyloxy-2-cliloroinelliylberizene

o/\/

CI

11.5 g (70 mmol) of 1—allyloxy—2—hydroxymethyl—
benzene are treated with 11.6 ml (84 mmol) of triethylamine
at U” C. in 110 ml of Lliclllorontctliaue and then slowly
reacted with 5.4 ml (70 mmol) of methanesulphonyl chlo-
ride. 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: 8.5 g

RJ,=0.23 (dichloromethane: ethanol 20: 1]
EXAMPI 1’. II

(2-Allyloxy-benz.yl)amine

0/\-f

[IN

3 0 g (16.4 mmol) of the compound from Exaniplc I are
boiled under rellux 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 diehioromerhane
and extracted several times with water. The aqueous phase
is evaporated to a vey great extent, an oil being obtained
which crystallizes on standing.
Yield: 0.454 g (crude)
The product is reacted further without further purilication.

RJ,=0.4l (mobile phase: BABA)
EXAM l-’Ll_i III

6-Chloro-2,4lutidine

(TH,

\

/
(‘I (‘H3

For the preparation of the title compound [US 36 32 807],
600 g (4.91 mol) of 6-amino-2,4lutidine are dissolved in 2
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1 of methanol and the solution is saturated with hydrogen
chloride gas at about 0° C. 1.3071 (9.82 1110]) of isopentyl
nitrite are added dropwise (about 2.5 h) at an internal
temperate ofbelow 10° C. and the mixture is left in this way
for 15 h ,while warming to room temperature (about 25° (3.).
The solution is largely freed from the solvent in vacuo,
mixed with 3 l of diehloromethane and 1.5 l of water and

adjusted to pII=9.5 awhle cooling (<2U° C.) with concen-
trated 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 eolumn:

Fraction 1) Il.p.=-47-49” C. (12 mm Hg), 603 g

1'-‘raction 2) B.p.=82—85° C. ( 12 mm Hg), 612 g (about 88%
crude)

Rf0.39 (petroleum ether: ethyl acetate='l0:'|)
1H—NMR (CD01, 200 MHZ, ms): a=2.2s{s, 3 H), 2.47 (S, -

3 H), 6.88 (S, 1 H), 6.96 (S, 1 H) ppm.
The crude product, which may contain small amounts of

fimethoxy-2,4lutidine, is reacted further without further
purification. Example IV

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

CII3

/
II3N—I IN N

‘\

ctr,

580 g (4.10 mol) of the compound from Example III are
dissolved in 800 ml of diethylene glycol and the solution is
stirred with 1050 ml of hydrazine hydrate for 48 h at a bath

temperature of about 140" C. The eooled mixture is poured
into 4.5 l of ether and 4.5 1 ol‘ water and the organic phase
is extracted twice with 2.3 1 of dichloromethanc each time.

The combined organic phases are dried with sodium sul-
phate and evaporated in vacuo. 784 g of solvent containing
crude product are obtained, which is reacted further without
working up.

Rf0.37 (dichloromethane: methanol=I0:'l)
III-NMR (d,,.—l)MS(J, 250 Mllx, TMS): 6=2.I3 3 II),

2.22 (S, 311), 4.02 (S, 2 II), 6.26 (S, 1 II), 6.35 (S, 111),
7.11 (S, I II) ppm.

1U

15

30

35

4U

45

 

1 8

Example V

2-Hydra7.ino4-picoline (2-hydrazino-4-methylpyridine)

cu,

‘\

/
N NII—'NII3

In analogy to the procedure of Example IV, 2-hydra7.ino-
4—picoline is prepared from 2«chloro4—pieoline.

Rf=0.U6 (dichloromethane: methanol=1U:1)

Example VI

2,4Dimethyl—S,6,7,8—tetrahydro—oL—carboline

 
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 disap-
peared (TI.C checking, dichloromethane: methanol=l0: I).
The mixture is taken up in 40 ml of dielhylene glycol and
reacted under reflux, constituents having a boiling point
lower than the solvent (eg. water of reaction and excess
cyclohexanone) being removed by distillation (water
separator). After 3 h, the intermediate hydrazone has disap-
peared (TLC checking, petroleum ether: ethyl aeetate=1: 1);
the reaction mixture is eooled 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;’O.22 incl,’ 47%).
M.p.: 248° C. (uncorrected)

R!=0.41 (dichloromethane: methanol=20:1)
III-NMR (dfi-DMSO, 200 MIIZ, TMS): :“i='1.78 (M, 4 II),

2.40 (S, 3 II), 2.48 (S, 3 ll ), 2.64 (M, 211), 2.82 (M, 2
H), 6.57 (S, 1 H), 10.84 (S, 1 H) ppm.
The compounds of Table I are prepared analogously to the

procedure of Example VI.

TABLE I

Starting material
Ex. No. R1‘ (solx-'cnt_] (l'tydrazine",]

VII 11.59 Ifx. N0. IV
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'I'A]i[.L’. I—c-nnlinucd

Siarliwig 1'nal::1'i:1|
Ex. No. Rf (solvent) (hydrazine?

VIII I136 (E) Ex. N0. IV

 

 

  
IX 0.45 (Ci;

CH;

x 0.40 r_r.;

XI 0.00 (1.)

2411 0.41 {E}

C[I_x

XIII 0.40 (E)

XIV 0.59 ('0;

I I \  
/

T \'[I

xv 0.34 (I-I}

 
11 of 70 PENN EX. 2226

CFAD V. UPENN

lPR2015-01836



US 6,479,503 B2
21

'I"Alil.L-'. I—continucd

22

Sta rting, material

 

 

l'.'x. No. Rf (solvent)

XVI LL42 (E)

XVII (_*[.'3 0.59 (G)

XVIII ('_‘[—" [L85 ((3)

 
Example XIX

2,4Dimethyl-(1-carboline

 
100 g (499 mmol) of the compound from Example W are

reacted under reflux with 164 ml (1 [11ol}o[ diethyl futriarate
on 52 g of palladium (5% on carbon) in 7'00 ml oldiethylene
glycol. A small amount of ethanol distils oil at the high
internal temperature (if desired use a water separator]. After
about 8 h ,the starting material has disappeared (TLC
checking, petroleum ether: ethyl acetate 'l:'l, detection in an
iodine chamber). The cooled mixure is treated with 3 l of
acetone, boiled, filtered off hot with suction through a
clarifying filler [Seitz) and washed with "l l of hot acetone.
On cooling a precipitate is obtained which yields 58.3 g of
product after filtering with suction, rinsing with cold acetone
and drying in vacuo. The mother liquor is largely Freed from
aeetone in vaeuo. the precipitate which is deposited being
worked up as above (9.4 g). The liltrate is again freed from
acetone; after addition of n-pentane, product precipitates a

35

4U

45

SU

55

6E]

(hydrazine"]

ill-NMR (d6-DMS0, 200 Mm, TMS): 5:254 (s, 3 11),
2.75 (S, 3 11), 6.89 (S, 1 11), 7.20 (M, 1 11), 7.40 (M, 1 11),
7.48 (or), 1 II), 3.05 (DD, 1 11), 11.61 (S, 1 II) ppm.

LiXAMl’LlL XX

tert—Butyl 4rnethylphcnyl—acetate

H,c

C029-lcfltlx

450 g (3 rnol) of 4-methylphenyl-acetic acid (Aldrich),

1.13 1 (13 mol) of tert—butano1 and 90 g (0.74 met) of 4-
,(N,N— dimethylamino)pyridine are dissolved in 2 l of
diehioromethane. After addition of 680 g (3.3 mol of
dicyclehexylearbodiimide, dissolved in 400 ml of
dichlorornethane. the mixture is stirred at 25° C. for 20 h, the

precipitated urea is liltered oil‘ with suction and washed with
200 ml of rliehloromethane, 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.

further time (3.1 gfworking up see above); total yield 72%. 65 _ _
M. p. 220—221° C. (uncorrected) Y1c1d= 408 1-: (66% 01 lhcvry)
RJ..=U.47 (petroleum ether: ethyl aoetate=1:1) Boiling point: 73-78” C..=’0.2 mrn
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Example XXI

tert-Butyl 2-Cyclopentyl-2-(4melhIphenyl}acetale

II3C

C0-_u'(‘. I3);
1:: cc mic

33.5 g (0.3 mol of potassium tert-butoxide are initially
introduced into 100 ml of anhydrous DMI" at 0° (3., and 51.6
g (0.25 mol) of the compound from Example XX in 50 ml
of anhydrous DMF are added dropwisc_ The mixture is
stirred at 0° C. for 30 min and 32.2 ml (0.3 rnol) of
cyclopentyl bromide in 150 ml of anhydrous DMF are added
dropwise at S—I5° C. and the mixture is stirred at 25° (". 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
0‘Lll..

Yield: 6? g (97.5% of theory)
Solidifieation point: 51-53” C.

The compounds of Table II are prepared in analogy to the
procedure of Example XXI:

TABLE II

['l_:C

(:oo—k“’

racemic I)

Ex. No. D R” R; (solvent) Starting material‘

XXII cHex tI3u (I|.'."l (I) Iix. No. XX
xxui cIIepL tBu 0.32 (E) Ex. No. xx
XXIV il’r CH3 (3.86 (O) sigma
XXV 1-31.] 1I’)u (3.3-'1: Iix. N0. XX
XXVI ::I’cnt (“I-I3 (I ‘W sigma
XXVII r.‘Hept CH, 0.5‘.-' (I) sigma

Example XXVIII

tert—Butyl 2—(4—hromom ethyl —p hen yl)2—cyelopentyl—
acetate

Br

CO3C(Cl I3);
racemio

27.4 g (031 mol) of the compound from Example XXI are
dissolved in 200 ml of tetraehloromethanc and the solution

is heated to boiling. After addition of 0.82 g of
azobisisobutyronitrile, 18.7 g ((1.105 mol) of
N—bromosuceilimide are added in portions and the mixture
is then refluxed for I h, cooled to 0° (T. and suceinimide is
filtered off. After concentrating the filtrate the product pre-
cipitates. It is washed with petroleum ether (40:60) and
dried.

13 of 70
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Yield: 20 g (57% of theory)
M.p.: 73—7ti° C.

The compounds of Table III are prepared analogously to
the procedure of Example XXVIII:

TABLE III

Br

t?oo—R‘-“

raoeniic D

Starting ni::teiiul"
No. D R"‘ 1{f (solvent) (Syn. fiem Ex. No.)

XXIX cllcx [Bu U55 (II) Lx. No. XXII.
XXX cllcpl [Bu U84 (M) Ex. NU. XXIII
XXXI H’! CH3 0.78 (M) Ex. No. XXIV
XXXII iT§:J [Bu 0.86 (M) Fax. No. XXV
XXXIII t.:P‘L:nl CH3 0.63 (H) Fax. No. XXVI
xxxtv L:Hepl CH, 0.59 (1; ex. .\'o. >omi

l_“.X/\Ml-’I.l_" XXXV

tert—Butyl 2{R,S)2—eyclopentyl—2—[4 (2,4dimethyl—ot—
carholin—9—yl)methyl]phenyl—acetate

 
crogusu

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 l\',N-
dimethylformamide and the- mixture is then treated with
161.7 g (375 mmol) of the compound from Example
XXVIII, dissolved in 680 ml of anhydrous N,N—
dimethylformamide. The reaction is complete after I h (TLC
checking, petroleum ether : ethyl aeetate=1U: 1). For work-
ing up, 2 l of bulfer solution (pH =4;’Merek) and 2 l of water
are added, the precipitate which is deposited is filtered off,
washed with water and again filtered off rapidly. The mod-
erately damp solid is then stirred succesively with petroleum
ether and methanol and filtered off with suction. Vacuum

drying over phosphorus pentoxide yields 139.8 g (298
mmt1l;‘7"9%) of product.
M.p..'1fi0—161° C. (uncorrected).

is RfO.39 (petroleum ether : ethyl ace-tate='l0:J.)
1H—NMR (CDCI3, 25U Mhz TMVS): o=0.9l (M I H),

1.18-1.68 M 611), 1.87 M I II), 1.47 (S, 9 II), 2.42 (M
‘l I-I),2.66 (S, 3 I-I), 2.83 (S, 3 H) 3.09 (D, '1 H), 5.67 (S,
2 H),6.88 (S, l H), 7.13-7.41 [M 7H).8.U‘) (D, 1 H), 111)
ppm.
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The compounds of Tables IV and V are prepared analo-
gously to the procedure of Example XXXV:

TABLE IV

2

O0glBu

mcernic D

R1. Slarlins rnalcrial
Ex. No. 1. L) (solvent) (Syn. from Ex. No.)

XXXVI cPcnl [L23 (I-IJ Bcnzyl bromide:
I-Ix. No. XXVII
I-Ir-.lerot:yClL:: N0. VI.

XXXVII C[I_\ cHcpI II|.4'.I" (H) |icn7._\'| bromide:Iix. N0. XXX
Helcr0cyL:|L:: Iix. Nu. XIX

XXVIII ellepl U.i14 (L) Iienzylbramide:
Ex. N0. XXX
Ileteroeyele: Ex. No. VII

(‘H3

XXXIX ullepl (SL2? (II; |‘)cm1_\r|lJmn1[dc:Ex. N0. XXX

Helcr0cyL:|L:: Ex. No. \-''I

CH1

XI. cPent 0.59 (D; Benzyl bromide:Rx. No. XXVIII

Hclcmeyclc: Ex. No. VIII

XI] CII3 cIIepI 0.20 [I]; Benzyl bromide:Ex. No.
I-Ielr.:roL:yc|(:: N0. \-‘III
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C031 Bu

race mic D

R'I
D (solx-'cnl}

CH;

cl’ent

cPent

COECEIIS cPcnl

CH3 cPent

CII3

US 6,479,503 B2

L:Per|l (LTD (M)

cIIepI 0.36 (H;

cH<:pI (3.48 (I .}

0.49 (CJ

0.51 [C]

Slarling malarial

Benzyl br-Jmidc;
Ex. N0. XXVIII

H::lcr0cyL:|L:: Iix. No. [X

Benzyl bromide:Ex. No. XXX
Hclcrocyclc: Ex. No. [X

|icn7.y| bromide:
N0. XXX

Be nzyl br-amide:lix. N0. XXVIII

Be nz_\'1 br-amide:Rx. No. VIII

(L54 ((3) Ticn7._\'I bromide:
Ex. No. XXVIII

0.3? (N; Benzyl bromide:Ex. No. XXVIII
I-I::lr.:rocyc|(:: N0. XI
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TAI3[_Ii IV—c-anlinued

Z

cogmu

mccmic I)

R, Slarling malcrinl

lix. No. K 1) (sulx-1:111) (Syn. from Iix. No.)

II. C[I_\ cH<:pI (3.56 (H) |icn7._\'| bromide:Ex. No. XXX
Helcrocuclc: Iix. Nu. XI

N CH3

 

 

 

 

L cPc11l 0.5? (C) Bcnzyl bromide:Ex. No. XXVIII

I]3(".O

LI cllex 0.35 ([1) Benzyl br-amide:
Ex. N0. XXIX
HelcrocyL:|L:: Iix. Nu. VI

CH3

{H CH3 cllex 115'?" (B) Benzyl bromide:Fx, No, XXIX

llelerocycle: Fx. No. XIX

CH3

IJIT uPcnl A-'I.p. = Tiun';1_\'1 bromide:l89—l90° Ex. No. XXVIII
(_‘. lleterocycle:

:1) C. Hcrdcis ct aJ._.
Helcrocyclcs 22, 32??
{I984}.

{JV CH3 :T5u 0.49 (M) Ticnzvl bromide:
M.p.' C} Iix. Nu. XXXII
‘I4?’-(I.

  
HelcrocyL. :

MS
(E‘|,'NH_‘]45?
('|EJIJ‘-H)
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'l‘AB[.E V

Z

C0jC[I_\

racemic D

R1-
.:so|vent'_I Starting material

Ex. No. Z D MSJ’M.p. (Syn. fronl Ex.

IV (f[-[3 EN [139 {M} Benzyi bromide:
Mp. = 159” C. No. XXXI
MS llctcrocvclc: Fx. No. XIX

\ {('.‘l,-'_\‘:II_,,1:
| 4U] (1UU'.’i-)/

[\ .\ Eli;

LVI cPL:nt l}.'II"fi (T5) B<.'nz_\'i bromide:Ex. Nu. XXXIII
HL:lc1'0cyL‘|L:: Ex. Nu. XIX

CH3 
I.\-’II (_‘[-[3 CHC]'Jl [L36 {H} Iicnzyl bromide:Ifx. N0. XXXIV

Ileterncycle: FIX. Nn. VI

cu_. 
LVIII cllept 0.64 (K) Benzyi bromide:Iix. Nu. XXXIV

IJX cH::pl 0.39 (Hj Ticnzyi bromide:Ex. No. PDCKIV

HL:lc1'0cyL‘|L:: Iix. No. X 
IX cllcpt 0.30 (II) Bcnzyi bromide:No. XXKIV

[I::lc1'ucyc|c: N0. XIX

(TH3 
1701"?!)

32
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EXAMPLE LXI

2-(R,S)-2-Cyclopentyl-2-[4-(2.4dimethy|-oL-carholin-9-
yl)methyl]phenyl—acetie acid hydrochloride

 
xIlC]

COOH

139.8 g, (298 mmol) of the compound from Example
XXXV are dissolved in l lof l,4(lioxane and the solution is
stirred at 70° C. for 3 h with 240 ml of eoneentraled

Eix. No. 7.

LXII

I XIII

I XIV

18 of7l]
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hydrochloric acid (37% strength). After react ion is complete
(TLC checking, petroleum ether: ethyl aeetate=lU:1), the
mixture is eooled to about 15° (7. and then poured in portions
into 5 l ofwater. The pH is adjusted to 2.8 using 2 M aqueous
sodium hydroxide solution, and the precipitate obtained is
fillere 011‘ with suction through a paper filter and washed with
water until the washing water has a pH>4. The rapidly
filtered o1I solid is stirred with l l of petroleum ether (boilig
range 60-80“ C.), filtered off with suction again and dried
over phosphorus pentnxide in vaeuo.

Yield: 130.3 g (290 mm0l;’97%;’)

M.p.: 260-26?’ C. furicorreeled)

RJ,=0.51 (rliehloromethane : ethanol=20: '1]
lH—NMl{ (dfi_])M$()‘ 200 MHZ, TMS): fi=(].2-18 (M 1 H),

1.09-1.67 (M, 6 11) 1.79 (M, 1 11), 2.38 (M, 1 11), 2.68 (S,
3 H), 2.84 (S, 3 1-1), 3.16 (D, I I-1), 4.7-5.9 (1 H), 5.80 (S,
2 H), 7.12-7.20 (M, 5 H), 7.32 (M, '1 H], 7.49 (M, 1 H],
7.59 (D, 1 H),8.'l7 (D, "l H) ppm The compounds ofTable
VI are prepared analogously to the procedure of Example
LXI:

TABL]_i VI

7.

CTOUH

mcemie I)

R1‘ Starting material

I) (st:1\-'ent] (Syn. from fix. No.)

CII3 <:Pent 0.37 (At Ex. .\'o. }{_\’)(V[

I \/
N N Ctr,

cllept 0.73.3 [G] F.x. No. XXXVIT

eHept 0.30 Ex. Nu. KXXVIII

(TH,
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TABIJL \«"'[—c0nlinucd

Z

OOOII

race mic D

R1-
I) [solve nt)

 

 

cflepl 0.2"-" [DJ

(.‘ll_~. cE’ent 0.3‘.-' (C; Ex. No.

CH3 CHCDI l‘.|.'J5 (C) Ex. No.

(‘.l''_\ ul’cnl 0.43 (AJ Nu.

cllepl 0.2? (C) Ex. No.

cflepl CI. 1? (E) Ex. No.

cPcnl lI|.EJ'.I" [(.‘j Iix. N0.

19 of 70

Slarling rnalcrial
(Syn. from I-Ix. 550.]
EX. No.

XI.

XI .1

){Ll[

XLIII

XI JV

XI .\.’
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TABIJL \«"'[—::0nlinucd

(T()()H

[ElCL:I'J'J 1' C D

I) [su|\-'L:‘='Il}

ul’cnl 0.26 (C)

c(:3(.‘3H_.., cPcnl 11.39 ((.‘,1

 

Slarling malcriztl

(Syn. Flam Iix. N0.)

No. ){L\’[

Iix. No. )(l.\’[[

C[I_: cPcnl 0.46 (C; |_"x. No. XLVIII

(TIT;

CH3 cflepl 0.63 (F2) Ex. No. II.

Cllg

cE’ent (II.-’H ((7; Ex. No. I.

C[I_‘ cllex 0.4-l[('T,1 Ex. No.1]
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TAB I L VI—::0nlinued

Z

OOOII

Drace znie

K1-
}-Ex. No. X l) (solvent)

IXXVIH ellex 0.55 (F;

LXXIX uPcnt A-'I.p.20
305': C.

 
LXXX iBu 0.36 (AJ

M.]'I..' "I56"
C.
Ms(w\I;;;
40 I

('lUU‘.'éJ
154 (S0“.'v'.~J 

EXAMPLE LXXXI

2—(R, S)—2—[4—(2—Methyl—5 ,6, 7, 8—lelrahydro—u.—earbolin—
9-yI)-methyl-phe11y1]-2-cyleoheptyl-acetic aeid

 
(.‘()()H

21 of 70

40

Starting rrtalcrial
(Syn. from I-Ix. No.)

Far. No. I [[

Ex No. I.[[[

No. LIV

45

SU

55

6E]

1.5 g (3.37 mmol) of the compound from ljxample LIX

are reacted with 20 ml oil M rnethanolic sodium hydroxide
solution for 48 11. Water its added thereto and the methanol

component is evaporated. The alkaine 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

U—5° C. using, aqueous 1 M hydrochloric acid. The precipi-

tate which is deposited in this process is filtered on with

suction. thoroughly washed with water and dried over phos-

phorus pentoxide in a high vacuum.

Yield: [.18 g

The reaction can be accelerated using potassium hydrox-
ide inslead of sodium hydroxide and with addition of 1. 4,
7, 10, 13, 16—hexaoi-zacyclooctadecane.

R_,=0.39 (petroleum ether : ethyl aeetate=2:l]
The eotiipounds of Table VII are prepared in aiialogy lo

the procedure of Example LXXXI:
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'IA|3I.l_E VII

Z

I C001]

raccnlic D

Slnrling
Rf nmlerial
[su|\-'L:‘='Il} (S_\,'nl|1L:51's

Ex. No. 9'. D 1 R.-'IS."M.p. from Ex. No.)

LXXXII il’r me (".23 (AJ N0. LV
Mcihod 31.11. = 225"" C.‘.
‘l MS[FA|i}:

38".!‘ ('J(lEJC»s'c]
‘I54 (.‘s‘(l‘.'x'ej

LXXXIH L:H::pl ran: 0.05 U.) Ex. N0. LVII

LXXXIV cliept tar: 0.11 (K) No. L\-‘Ill

{XXXVI CH3 c1'Icpt I-ac 0.23» (G; Fx. No. IX

LXXXVI CH3 cP<:11l Inn: 0.51 (C) No. LVI
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Example LXXXII can also be prepared by method 2 1.11 g (177 mmol) of the compound from Example Ne.
which f011m,_,,_;; [V are boiled under reflux for 18 hours in 45 ml of methanol

2_[4[2,41-Jimc[hy1_U__carbo1in_g_yl)_mclhyl_phcny1]_2_ and 3 ml of2 M aqueous sodium hydroxide solution. As the
reaction is incomplete according to TLC (dichloromethanc:
n1elhan0l=20: 1), 30 ml of tetrallydrofurati and El furitller 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
rnixlure is cooled, diluted with water and neutralized with 2

[prop-2-yl)acetic acid

 

 
 

 

1U M aqueous hydrochloric acid. The precipitate which is
obtained in this process is filtered off with suction, washed
with water and dried over phosphortu; pentoxidc in vacuo.

'5 Yield: 0,597 g,

C00” M.p.=225° C.

_P R,=0.28 (dichloromethane: methanol=20:l)
I I

1';1L:cmiC ‘n
'l'he curllpounds of Table VIII are prepared arlalogously to

the procedure of Example XXXV:

'1]-"\Bl.E VIII

'2'.

CT()3LI3u

racemic

Ex. No. —Z .\-I.p. (" C.) Starling material‘

Lxxxvtt 154-155

Ixxxvlll CH3 2m_2n’1

 
"|'Ix. Nu. XXVIII was L:n1pIn_\'L:d as the hcnxyl bromide.
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The compounds of Table IX are prepared analogously to
the procedure of Example LXI:

TABLE IX

COOH

race mic

46

Starting rnuterial from

 

Nip. (T.'_I Hx. No.
262-263 Lxxxvu

xt‘ 379—2.‘itJ IXXXVIII

113C

EKAl'UIPI.E XCI

2-1Iydrazino-5—trilIuoromethylpyridine

F 40F

/ ‘ r
H3N\N \N 45

In analogy to the procedure of Example No. IV,
2—l1ydrazir1o-5-trilluoromethylpyrdine is prepared from
2-chloro-5-trilluoromethylpyridine.

RJ,=o.37 (BABA)

EXAMPLE XCII

5—0xo—5,6,7—tetrahydro—ot—carbol ine

 
24 of 70

SU

55

oil

65

3.3 g(19.2 mmol) of 5,6,7,8-tetrahydro—o.—earboline (I.it.:

S. Ukuda and M. M. Robinson, J. Am. Chem. Soc. 81, 741!

(1959)) are initially introduced into 43 mloftetrahydrofuran

while stirring at 0° (I. and the mixture is treated dropwise

with a suIutiono[15.5 g (68.2 mmol) of DDQ in 277 ml of
tetrahydrofuran and 3'1 ml of water. The reaction mixture is
stirred at 0° C. for 5 minutes and at 20° C. for 2 hours, then

treated with a buffer of pI-I-'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=l :1, then dichlo-

romethane : mcthanol=2U:1). The fractions thus obtained are

precipitated by stirring with acetone. and the product is
liltered off with suction and freed from the solvent in vacuo.

Yield: 0.92 g

RfO.17 (petroleum ether: ethyl acetztte=1:4).

The compounds of Table X are prepared analogously to

tI1e procedure of Example VI:
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'l‘AB[.Li X

Mp. (° C.) Sl:11'l!'ng maLr.'rI':i|
lix. No. —l— Rf [s:r)|\'L:nl) Mb‘ (I'll; I'rrJn1 Iix. N0.

XCIII LL37 (E) V

X("l\.-’ CF} 0.46 (G) 240 (53%) X("[
:12(1onc:~; 

The o;m1]'Jt)urLd5 t)l'T:1hlc XI .'m.'. prepared 2iUEtl0g0u.‘iI)' [0 [he prrlccdurc of Example XIX:

 
'1'/\BLl.C XI

Mp. (1) Starting maLerI'n|
Ex. No. —7— Rf (solvent) MS (F21) from EX. No.

XCV 0.34’) (G) 350 I:l|C'D"Ev} [X

XCVI 0.45 (G) X

XCVII CF3 0.-18(Gj ’_?3fi |:]E-0%) X('.‘[\-'

XCVIII 0.3 (E) XCUI

 

The compounds of Table XII are prepared analogously to
lhe procedure of Example XXXV:
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4‘)

'l‘ABI.I_". XII

Z

, C0glBu

I)
"racL:miL.'

.V'I.p. (_‘.j Staining milleriul
Ex. No. Z D Rf (solvent) from Ex. No.

K? cI’cnl [}.‘.-'3 ((7) |‘h:n/._\'I lnonfidc:Ex. Nu. XXVIII

{T cPL:nl [L63 Ikznxvl hm1'n1'dL::lix. Nu. XXVIII
Ilelcrncycle: Ex. No. XCV

[fl cPL:nl 0.27 (H) I3-Lznzyl hlomirlczIix. Nu. XXVIII

Ilelerncycle: Ex. No. XCVI

CH (]-'3 cPL:nl 0.33 (H) TiL:nz_\'| hm1'n1'dL::Ex. NU. PCKVIII

HL:lemcyL:|L:: Iix. N0. )({.‘|

l".‘III (_1.'_‘ cPL:nl |'I.4'| [I-I) Bcnzyl hm1'n1'dL::|_"x. Nu. XXVIII
Hclerocyclc: Ex. N0.
XCVII

CW cl"ent 0.18 (IL: Benzyl bromide:Ex. N0. XXVIII
Ileterocycle: Ex. No.X(_‘\-'||[ 

The compounds of'I'abIe XIII are prepared analogously lo
the procedure of Example LXI:
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'['AI3[.I_’. XIII

z

, 00011

D
"r:tcL-mic

M.p. C] Starting material
Ex. No. 2 D Rf (solvcnlj from Lix. No.

CV (Pent 0.37 (C! [C

(TVI cPL:nl n_49 (C; C

rTV'II cPL:nl £1.33 (01 (II

(_‘V'lII cP(:nl LL35 (C: (_‘[[

(‘IX (_'PL:nl n_43 (C; C[[[

{TX cPL:nl £1.39 (C: (IN

EXAMPLE NO. CXI hu[]‘er 0]‘ pII=4 (Merck), the phases are separated, and the

1_(R,s)_1_phany1-2-Uipheny1mc1hy10xy_¢lhan01 50 organic phase is dried with magnesium sulphate and evapo-
rated to LIl')([li53§:5. The crude product is purified by el1rur11:t—
lography on silica gel 60 (Merckfpetroleurrt etherzethyl
ace1ate=20:1 later 10:1); yield 27 g.

55

RJ,=0.36 (petroleum ether: ethyl acetate=5:1]HO

O O
13 g [94 mmolj of 1(R,S)—]—Phcny|—2—hydmxy«cthan0|

are reacted at 30° C. with 15.6 ml (113 mmol) of trietiy— 65
lamirte and 23.6 g (84.6 mmol] of triphenylrnelhyl chloride 6—Chl(Jro—5—melhyl—3—niIro—2—[2—0xu—eycl0hexyl)—
in 200 ml of DNF. After 20 h, the mixture is poured into pyridine

EXAMPLE NO. CXII
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20 g (95.7 mmol) of 2,6—dichloro—5—methyl—3—nitro—

pyridine are reacted with 13.3 ml (95.7 mmol) of triethy—
lamine and 14.5 g (95,? mmol) oi" [reshly distilled
l—pyrrolidino—cyclopentene at 20° C in 200 ml of DMF
under argon as a protective gas. After the starting material
has disappeared according to thin-layer chromatography
[silica geltpetrole-um ether: ethyl aoetate=4:1), 200 ml of 1
M hydrochloric acid are added and the mixture is diluted
with about 600 ml of water. The precipitate which is
deposited is filtered off with suction, dried over phosphonrs
pentoxide in a high vacuum and puritied lay chromatography -
(silica gel 60fMerekz'petroleum ether: ethyl acetate=2:1).

l{f[}.69 (petroleum ether: ethyl acctate=4:t)
l:iXAMl’I.l:'. NO. CXIII

2—M ethyl—5 ,6,7,8—tetra hyd ro—é—carholine

/ \ / Me

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 011 with suction and washed several
times with methanol and dichloronietliane. The filtrate is

evaporated and dried in a high vacuum; yield: 2.1 g

Rf0.53 (dichloromethane: ethanol=5:1)
EXAMPLE N0. CXIV

3—Methyl—5,6,2.8—tetrahydro—oL—earboline hydrochloride

Me

/\/N
N“

13.0 g (120.2 mmol) of 2-amino—5—methyl—pyridine are
dissolved in 150 ml of ethanol and the solution is stirred with

60 ml ol‘ 2 M hydrochloric acid, evaporated to dryness and
finally dried over sodium hydroxide and phosphorus pen-
toxide 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. 1 11.4 g (50.0 mmol) of 2—hydroxy—
eyclohexanone dimer are then added again and the mixtue is
boiled 11 nder rellux for a further 3 h. On cooling, a precipi-
tate is deposited at 20° C. 150 ml of acetone are added, the
mixure is cooled to 0 to 5° C. with stiring, 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.

RJ,=0.29 (dichloromethane: ethanol=20:'l)
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The compounds of the following Table XIV are obtained
in analogy to the procedure of Example No. XIX:

TABLE XIV

Starling
No. Hcterocyeie RI-l:$OlVCfll;l material

CXV 31.-_-, 0.15

""--.

MC \ .\'EI
NH

O

CXVI _\l 0.37 .\l .
T“ Giulio

\ / \«ie
NH

(TXVII Me 0.17 (D; Rx. No.CXIV
""--.

\ /N
NH

EXAMl’LE NU. CKVlll

l-Chloro-5 ,7-dimethyl-B-carboline

 
10.2 g (49 mmol) 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 irl of N,N—dimethyl—
aniline. The mixture is poured into 1 l of ice water after
cooling, then neutralized with aqueous. sodium carbonate
solution and exited several times with ethyl acetate. The
organic phase is dried with magnesium sulphate, evaporated
and freed from the residual solvent in it high vacuum. The
crude product is puriiietl by chromatography on silica gel 60
(Merckfdichloromethane);
yield: 4.3 g.

RJ,=0.39 (dichloromethane: ethanol=20: 1)

EXAMPLE NO. CXIX

5,7-Dimethyl-B-carholinc

3.8 g (16.5 mmol) of the compound from Example
CXVIII are reacted with 1.3 g of sodium hydrogen carbonate
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on 700 mg of palladium (10%),-“carbon at a hydrogen pres-
sure of about 3 bar and 20° C. for l0d in 40 ml of THF, 300
mg ofpalladium [10%]{carhon and 5 ml of methanol being
added on every second day. The catalyst is then filtered off
with suction through kieselguhr, washed with TIIF, boiled in
methanol and diehloromethane and again liltered oll‘ with
suction. The combined organic solutions are evaporated, and
the residue is precipitated by stirring with ether and liltered
off with suction. After vacuum drying, 3 g of product are
obtained,

RJ,=U.l3 (dichloromethane: ethanol=20:1)

l:'XAMl’Ll:L NU. CXX

5,6—Dimethyl— 1 —(pyrid—2—yl)—1 H—benzotriazole

Me

14.85 g (103 mmol) of S,6dimethyl—I I-l—l)onzotria7iole are
dissolved in "150 ml of anhydrous DMSO, reacted with 5 g
(104 mnuol) of 50% strength sodium hydride (+40% parallin
oil) at 20° C. until evolution of hydrogen is complete, treated
with 10 g (103 mmol) of 2—lluoro—pyridine and the mixture
is boiled under reflux for 18 h. After cooling to 20° (L, the
mixture is made up to a volume of about 1 l with water, and
the resulting precipitate l.::i filtered olI with suction and
washed with water. The substance, which is dried over
phosphoms pentoxide in a high vacuum, is purified by
cliromatography on silica gel 60 (Merckfdichloromethane to
diehloromethane: ethanol=1UU: 1);
yield: 10.6 g.

RJ,=0.38 (diehloromethane: ethanol=50:'l)

l_-"X/\MPI.l_-l NU. CXXI

6,7-Dimethyl-(1-carlioline

 
8.9 g (39,? mmol) of the compound from Example No.

CXX are slowly heated to 165° C. in 140 g of polyphosr
phoric acid under argon, the mixture being poured into L5
lofwater and adjusted to pl[=6—7 with I M aqueous sodium
hydroxide solution before disappearance of the starting
material (TLC eheekirtgfdiehioromethane: ethanol=20:l).
The precipitate obtained is filtered olf with suction, washed
with water, rapidly filtered olT with suction, then washed
with petroleum ether and filtered off with suction again.
After vacuum drying, 1.8 g of product are obtained.

R).-0.32 (diehloromethane: ethanol-20:1)
The compounds in Table XV are prepared in analogy to

the procedure of Example No. XXI:
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TABI .17. XV

Iix. No. R!‘ (solvent)

CXXII .\-'|e 0.56 (II)

0

()Mc

CXXHI \.-jg
O

Ulil

Me Me

C‘XXI\-' MC
0

Utliu

Me

The oompounds in Table XVI are prepared in analogy to
the procedure of Example No. XXVIII:

T/\Bl.l_-'. XVI

Starling
rnaterial

No. R, [solvent] (Ex. No.)

(IXXV 131- 0.411] [H] CXXII

OM:

Cxxvr Br cxxrrr

0

0

OF.L

Me Me
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'I‘AB[_l;' XVI—c0nlinucd

Slalling

malarial qlix. No. R, l:S0l\-'I.‘TIl_'J flix. No.1 "

cxxvn Br Cxxlv

O
1U

OIBLI

I5

ML:

'30

The compounds of 'I'21blt: XVII are prepared analogously
10 the pr0c::d11Ic 01' Example No. XXXV:

'l'ABl.I-_". XVI]

Z
\\

\\ II 00o—1<"‘

l —<o
/ P n

Pusilion Slarllng material

Ex. No. 2. (J, m or p} D R‘“ Rf (solvent! MS Ex. No.

CXXVIII Me 1» — n Me use (G) rm: XIX
350 (1nnr::-I;

l \/
T N ML

CXXLX p mt: cl’cnl Me 0.51 (DJ XXXIII

p rac cl’enl Me 0.22 (C) XXXIII (llarman is
L:m'nn1crci:1|ly
n\-'nilal'I|u from
Aldrich)

(TXXXI Mg m Tfit.‘ L:|’L:nl Me (1.55 (DJ XIX and CXXV
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(TXXXII

CXXXIII

CFLXXIV

CXXX\-"

CX XXVI

FXXXVII

CXXXVIII

Me

5‘)
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'['AI§I_Li XVII—c-antinucd

 

1)

1 D R” R, (sclvcnll MS

Tfit.‘ L:|’L:nl Mt (LEI (DJ

Tfit.‘ L:PL:nl [Bu

rac cPcnl [Bu

mt: cl’cnl [Bu

mt: Cl’cnl Me 0.13 (L)

mt: Me Ifin 11.4.‘: (1.)

ran: Et IBU ILSI (1.)

31 of 70
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Siariing material
Ex. No.

(TXVI and XXXIII

XXV|Ilr1nd CXXI

I’{.‘{VlI[ and CXVII

XXVIII and (‘XIX

XXXIII

XIX

XIX
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'['AI§I_Li XVII—c-antinucd

 

 

Position _ Siariiug material
Iix. N0. 7. (:1, m 01' p) I I) Rm R1‘ (s(:|\-'cnLj MS Iix. Nu.

‘\.-13 p rac nI’ent F.L XIX and CXXVII

CXI. ‘\.-[C 1) me A FL XIX and CXXVI‘MC M1:

 
The compounds of Table XVIII are prepared analogously

10 the procedure of Example Nos. LXI or LXXXI:

 

 

TABIE. XVI"

Z

\ In CO-OH

| an
X F D

}’r:.']'J:a:aLi:Jn
Position Starting material analogous to

Ex. No. 2 (0. m or p) ® D Rf (solvcnl) MS Lix. N0. Ex. No.

(TXII 11 — H 0.56 (O) CXXVIII LXXXI

(.‘XI.II l \ 11 nit.‘ L:PL:1'Il U.'J4((I) {XXIX LXXXI
/

T N
r‘XI.I|| p nu: ::PL:11l n..-in (1') (‘xxx Lxxxl

32 of 70 PENN EX. 2226

CFAD V. UPENN

lPR20l5-01836



US 6,479,503 B2

'['AB[_li XVI]I—c-nnlinucd

Piysiliun

 
 

I-ix. No. I

CXI.I\«" MC :11

/

T N MI.

CV1. p

(T\«'I.I p

CVLII p

(T\r'I.Ill Me p

CI].

F1. 1)

 

(0. m or p) (DI)
Hit.‘

I‘fiC

Hit.‘

I“x'lC

I‘:-1L.’

I‘?1C

I“r1C

Rf (.-:0|\-'e1'Il) MS

L:PL:1'Il 0.14 (D)

cPcnl 0.10 (D)

L:PL:1'Il 0.34 (C)

cPent

L:l‘I:nl 0.15 ((7)

cPenl

33 of 70

Sun rling 1'natcrI':1l
lix. Nn,

CXXXI

CXXXII

CXXXIII

CXXXV

(‘XXXV

(‘XXXVI

CXXXVIII

64

1’repa:atio11
aruilogous to
I-ix. N0.

LXXXI

LXXXI

LXI

LXI

LXI

IXXXI

{XI
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'['AI§[_li X\«"'IlI—conlinucd

Z

\ In C()()H

| oI’

X D

Prcpazation
Position Starting material analogous to

lix. No. K ((1. m or p) G) I) R,- (sn|vL:nl'] MS lix. No. lix. No.

CI] 11 nit: Mt: {TXXXVII LXI

("'1 II ML: 15 mt? nPent ("XXXTX TXXXI

C'lJII Me D rac IJN CXI. LXXXIMt: Me

PREP/\R/\'l‘[UN l_-"X/\Ml-’l.|_lS stirred :11 room ltzrripcralure for 20 hours. The organs.‘ solu-

EXAMPLES 1’ 2 and 3 tion is extracted \x_=ith aqueous ammonium erhloride solution,40 with aqueous b0(llU1T] hydrogen carbonate .‘:Oll.11]0El and with
2—(S)— and 2—(R)—2—[4—(2,4-Dimuthyl—5,6,7,8—lclrahydro—

(1-carhoIiIi-9-yl)Inclhyl-phtaIiyl]-2-cyclopenlyl-acetic acid
N—[(R)pheny|g,lyeinolamide]

 
3.00 g (7.2 mmol of the compounrl from Example l.Xll

are dissolved in 70 ml of diczhloroniclhac with (1.99 g (7.2
mmol) of (R)—pheny1g1yeino1 (Aldrich), and the solution is
treated successively at 0° C. with 1.07 g (7.9 mmol) of
1-hydroxy-1 H-* benztriazole hydrate (Aldrich), 1.58 g (8.3
mmol) of N‘-(3-dimethylaniiopropyl]-N-tilhycahodiirnidt:
hydrochloride (Aldrich) and 2 ml of tricthylaminc and thcn

34 of 70
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55
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:1 hu[l‘t:r of plI=4 (ready-loust: hull}-:r solution, E. Nlcrck,
I)an'nslad1), dried with solid anhydrous sodium sulphate and
evaporated.

Yield of the diaslereomcr mixture: 3.50 g (ljxetmplc 1).
The product mixture is separated by chromalograhy (silica

gel, dichloromcthane: ethanol 50:1]:
l:.XAMl’Ll:i NU. 2

Diaslercomtzr A [2(S)-diaslerettmer]: 1.23 g
l{J,=0.18 (tlichloromelhanez ethanol=50: 1]
lll-NMR (Ll-DMSO, 250 MHZ, 'I"l\“IS):n5=0.87 (M, 1 II],

1.19—1.63 (M, 611], 1.72 (M, 1 ll), 2.45 (M, 1 II), 2.58
(s, 3 H), 2.79 (S, 3 H), 3.26 (D, 1 H). 3.44-3.53 (M, 2 H),
4.21-4.31 (M, 2 H), 5.63 (S, 2 H), 6.97-7.11 (M, 8 H],
7.20-7.28 (M, 3 H), 141 (M, 1 11), 7.54 (1),1 II), 8.12([),
"I II}, 8.24 (D, 1 II) ppm.

EXAMPLE NO. 3

Diastcreomer B [2(R)—diastereomer]: 1.12 g
R‘,=0.1(1 (dichloromcthanc: cthanol=50: 1)
‘II-NMR (Ll-DMSI), 250 M TMS): es=u.a4 (M, 1 ll),

1.07-1.59 (M, 711), 2.34 (M, 1 II), 2.61 (S, 3 II), 2.80 (S,
3 II), 3.25 (D, 1 II), 3.43 (M, 211), 4.63-4.72 (M, 211),
5.66 (S, 2 H), 6.98 (S, 1 H), 7.13 (M, 2 H), 7.20-7.30 (M,
811), 7.43 (M, I ll), 7.57 (1), 1 II), 8.12 (D, I II), 8.36([),
"l H} ppm.
The absolute configurations of the enantiomcrically purc

carhoxylic acids 2-(S)- and 2-(R)-2-{4{(quinolin-2-yl)
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methoxy]phe-nyl}—2—eyelopct1tyl—acetic acid [cf. EP 509
359] are known, so the absolute configurations of the amides
Ex. No. Cl 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 diaslereomerie products [200 _
MIIZ, dt,-DMSO, TMS for Example No. C1 and 250 MHZ,
d6-DMS0. TMS for lixarnple No. (.‘2,»'l5[(}. 1 ) have signifi-
cant rliflerences in the aromatic region: the II signals of lhe

68

phenyl radical of Ex. No. C1 are at about 7.1 ppm (3 H] and
7.3 ppm (2 II and the II signals of Ex. No. C2 are at about
7.3 ppm (5 II). This linding is applicable to the compounds
of Examples 2 and 3 (FIG. 2) and also to many other
derivatives of this lype.

The examples mentioned in Tables 1, 2 and 3 are prepared

in analogy to the procedure of Examples 1, 2 and 3‘.

TABLE. 1

7.

O _
I

/\/on
TD II

R, Starting tnaterial
Ex. No. Z D 1 :so]vent_I "(Ex. No.)

4 {7[-[_‘ e1’eaat rat: U.41I'U.-40 (E) LXI

I “/
N CH3

5 (7113 cPent S 0.46 [E] LXI

I i‘/
N CH3

G {7[-[_, cPent R 0.41 (E) LXI

I \/
N CH;

7 cu, cl-lcpt rac II.:r'a;I).29(I); 1.xtIt

I “‘/
N Cu,

B (‘[13 UHL:]')L s (1.29 [III 1.xtIt

I “‘/
N ("Tl-I3
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'I'A]3I_I;' l—::0n1inu<;d

7.

0 =
' E

/'\/oil

TD II

Rf Slilrling 1'I1;lI{:fI.i1I
Iix. No. K I) ' fsuluznl} "(|".x. N0.)

9 CI-Icpl R 0.26 (DJ IXIII

 
‘JIJ cl-Icpl ran: U.1’EI.I'EJ.34(|'I,1 l.X[\«'

ll cllept S 0.24 (E) LXIV

12 cllept R 0.20 (E) LXIV

13 cllept rac 0.35 (C) [XV-'

‘J4 CI-Icpl s 0.35 (C) Lxv
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'I'A]3[_I;' l—::0n1inu<;d

7.

0 =
' E

/'\/oil

TD [I

Rf Slilrling n1alcri.k1|
Iix. No. K I) ' fsuluznl} "(|".x. N0.)

15 CHcpl R 1135 ((7) Lxv

(TI-I_\ 
‘Jfi cPcnl ran: l]_33.I'[]_3'.F((f,1 I.X\-'[

cllept rac 0.25,"D.33(CJ LXVII

cllept s 0.33 (C) Lxvn

cllept R 0.25 (C) LXVII

ll] cPcnl ran: (1.29 (AJ I.X\-"[[[
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'I'A]3[_I;' l—::0n1inu<;d

7.

0 :
‘ §

/‘-\/()H
TI) H

R1‘ Slztrling n1:Ileri&1|
D 1 (solvcnll "(l_"x. No.)

cllept rac o.2.wn.2,~z(n) I..‘{[.‘{

amp: S o_2a(r); I.}{[){

cltept R U.2J [DJ LXIX

cllept rac 0.10;-'fJ.l3(EJ I_.XX

cflept S o_1s(I=.} Ixx

cllept R 0.100;‘; I_..X.X

cllept rat.‘ 0.l7;'U.33 (BJ LXXXI
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'I'A]3[_I;' l—c0n1inu<;d

7.

0 =
I 5

/'\\/0H
TD H

R,- Starting nmterial
|".x. No. K I) ' (w|w.:nl] "(|".1.'. Nu.)

Eh‘ cl-Icpl ran: (l.'JZ'.I'EJ.'|_"1(|ij LXXXIV-'

29 :Pent rat: 0.23 (E) IXXI

30 cPcnl lac 0.29 (C) LXXII

3] (_*o3(_‘2H5 <:Pem rac 0.24 (C) LXXIII

3: (_~[ 13 cPcnI rac ll_39.|'[J.48 ((3; Lxxw

T (H;

33 (_‘[[3 cPent S 0.43 (C) [XXIV

T C[I_\
34 (_‘[-[3 cPent R 0.30 (C) IXXIV

T CII3
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'I'A]3[_L’. l—c0n1inu<;d

 

Z.

0 :
I E

‘ ()H

T/\[I) H

R1‘ Slarling malarial

Ex. No. 2 D 1 (solvent) *(l:lx. No.)

3'? CH3 cflepl mu 0.23;'U.'.19 (D) I..XX\v'

N CH,

36 cPcnl ran: 0.2:‘: (AJ [XXVI

I1_.Co

3? cflcx rac 0.23.I'U.3D (D) I.}{X\e'II

38 CHCK I‘:-1:.‘ 0.11.|'U.33 (D) I.'XX\-"III 
‘(lv1J—I’J1en}'l_2Jyc[n0l is oommercially available from Aldrich.
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7‘)

'1‘1\]3I.].i 2

2

OH
1 CUTNII

S=.arli11_g rnalcriail
Ex. No. 1 Rf (solvcnlj "(I31-;. N0.)

39 [ac [L43 (C3 LXI

C[I\

443 R 0.43 (C) LXI

CH3

41 n_42 (C; LXI

 
*(.'i)-Phcnylglycintal 1'.-; cnmmcrcially ewailahlc from Alnlrich.

TABLES

Z

()

I

n \

| —x
H /

Ex.
No 1. D X 1

42 cflcpt II rac
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R1-
(sulw.-clrl)

11.39 ((7)

80

Starting material
(Ex. Nu.)

Carhoxylic acid:
Ex. No. LX[I[
Aminc from
Aldrich
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'l'A|3I.L". 3—c0nlinu:;d

Ex. R1. Starling malaria]
No. 2. D X 1 (aolvent) (I:'x.No.)

43 (‘I13 CH::]'Jl I-I mu [L73 (E) l.'Tarb0xy]i1: acid:Iix. N0. IXIV
1‘\m.i.ur: frcm

\. Aldrich

N N (‘.113

-1-4 CPCDE H mt: (1.34 (DJ Efarhoxylic acid:Iix. N0. IXII
.:"\minc frcm
Aldrich

 
45 Cu.‘ CI-‘cm H (—J-cnl‘ (1.34 (DJ Efarhoxylic acid:

- Ex. N0. LXII
Amine from
Aldrich

 
4:’: {_'[1.‘ :;I’cm [[ (+j-cnl* {L34 (I); tfutxnxylius acid:

' Rx. No. Lxn
.:"\minc 1'r(:m
Aldrich

CH1 
4-'3" cllept II r-ac 13.25 (C) Carhoxylic acid:No. LXV

Amine frcm
.:'\ld1'ich

48 cllept II r-ac 13.42 (F) (“arh:3xy]ic acid:Ex. N0. ILXVII
Amine from
Aldrich 
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S3
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CF,

CH5

‘\

\

Cll_-.

/

\

CH3

 
Cl-L;

CII3

'l'A|3I.L". 3—c0nlinu:;d

cllept

cl’-[cpl

cHcpl

cllept

cllept

cl lept

cl’-[cpl

US 6,479,503 B2

()

3-01]

4-0|]

2-0cH_,

R1-
] (solvcnl)

r-ac (3.45 (C)

ME.‘ 11.7] (F)

mu (5.59 (15)

me 13.40 (B)

rac 13.45 (D)

mc (E__'-t‘) (A)

ME.‘ 13.15 (B)
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Starting material
(Ex. N0.)

Carhnxylic acid:Rx. No. I.XIX
Amine from
Aldrich

C‘arl'xJxy]i1: :13-id:Rx. No. IXX
Amine 1'r(:m
Aldrich

Carboxylic acid:Iix. N0. IXXXI
Amine frcm
Aldrich

Carboxylic acid:
Ex. No. ILXXXIV
Amino frcm
Aldrich

Carboxylic acid:Rx. No. IXV
Amine Ref.:
US 43 SS 250

Efarluzaxylic acid:Ex. No. IXV
Amine: Ref;
C. I-Inrtmnnn and
J.P. K]im11a11_.
I3iocl1cn1i:m'y_. 30,
4605 (199.1)

C.‘arl'xJxy]i1: :13-id:Rx. No. IXV
Amine 1'r(:m
Aldrich
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56

5'?

58

59

(JD

6]

C[I:.

/

US 6,479,503 B2

85 86

'l'A|3I.L". 3—c0nlinu:;d

()

R,- Slarting matc rial
D X 1 (-‘vo1ver1t) (Ex. No.)

CI-[cpl 3-OCH} mu (1.37 (D) Efarhoxylic acid:Iix. N0. IXV
Amine frcm
Inncasicr

/

 
(‘H3

/

\

 

CH3

cl’-[cpl -1-OCH} MC (3.24 (B) C.‘ar1'xJxy]i1: at.-id:Ex. Nu. LXV
Amine from
Aldrich

CH;

(‘.1-[cpl 3-O—Cl-l:,—CH—[‘[-l_, my 051 (C) [‘ar|:xJxy]ic arid‘Ex. No. IXV
An1inc:I_'Lx. No. II

CHCPI 3-CO2C'H_,‘ mu {].?3 (C) l.'Tarh0xy]i1: acid:Ex. N0. LXV
Amine: Ref.
FA-‘I. Markwardt :11
al., Pharniazfc 1'2,
455 :i‘7{§7).

cllept 4-(.‘O2(_‘ll_‘ rac 0.33 (B) Carboxylic acid:Ex. No. LXV
Amine: R|:1'.:
M.('n. Nair and

CM. Baugh,
J. Org. Chum. 38,

(7H_‘ 1185 (1913).

cllept 3-('.‘II_‘ r-ac 0.19 (B) Carhnxylic acid:Ex. No. LXV
Amine from
Aldrich
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87 88

'l'A|3I.L". 3—c0nlinu:;d

Ex. R1. Starling malaria]
No. 2. D X 1 (aolvent) (I:'x.No.)

62 §_'‘[[._ CHC]'Jl 3-NO, mt: [L39 (3) l.'Tarb0xy]i1: acid:
' I-;x_ N0. Lxv

1‘\miur:: I:{cf.:
F? 373 89]/

_/

63 cH::pl 3-N()_. mt: (1.28 (B) Efarhoxylic acid:Iix. N0. IXV
.:"\minc frcm
Aldrich

(34 cH::pl -'1-N()_. mt: (1.21 ({5} [farh0xy]ic:1<:id:Ex. N0. LXV
Amine from
Aldrich 

(15 ullepl 3-(.‘| mu. {EJS (D) Efuixaxylic acid:Rx. No. IXV
.:"\minc 1'r(:m
Aldrich

CH1 
{iii cllept 3 C1 r-ac 11.7] (D) Carhoxylic acid:No. LXV

Amine frcm
I.:::1ce:s1c1'

 
{£7 {_‘[.[.‘ cllept 4-F1 r-ac 13.6] (D) (“arh:3xy]ic acid:

' Ex. No. LXV
Amine from
Aldrich/

._\
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89

'l'A|3I.L". 3—continucd

Z

0

I
N

H

Ex.
N0. 2 D X

68 (_‘[1_.‘ ePent II

I “‘
/

N x (in,

90

‘\
—x

R1‘ Starting material
1 (solvent) No.)

me 0.23 (D) Carboxylie acid:Ex. No. 'l.X[
Amine from
Aldrich

'RCS(]lLl[lE)Jl of eiiantitinrcm is carried out by meana oI' HPIC (Chiralpak AT), Ienglli 250 |1In_. dialmster 4.6 ll!J11_. particle
size 10 _.r.'_. elcuntz 95% n-heptane + 5% ethanol [the latter containing I‘??? water and 0.2% Lrilluornacctic aciLl)_!.

EXAMPLE ()9

2—[R,S)—2—[4—(2.4—Dimcthyl—5,6,7, 8—tclrahydro—oL—
carbolin—9—yl)—methyl—phenyl]—2—cycloheptyl—acctie acid
N2—hydroxyl'Jen7.[]l)amide

C113
 

  

 

‘\.

 I
N 5/ err,

on

co—NH

0.60 g of the compound from Example 58 are boiled
under rellux 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, rliclhioromethane: ethanol =5U:1). 33 mg of pal-
ladium (10% on animal carbon) and 33 mg of para-
toluenesulphonic acid monohydrate are added once more
and the mixture is boiled unrler reflux for a further 34 hours.

The catalyst is filtered olI hot with suction and washed with
plenty of hot methanol, and the filtrate is evaporated. After
drying in a high vacuum over phosphorus pcntoxirlc, 0.53 g
of product are obtained

RJ,=0.33 (dichloromethane: ethanol=50:'l)

46 of 70
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35
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SU

55

6E]

65

EXAMPLE 70

2—(R.S)—2—[4—(3—llydroxymetyl—[3—carbolin—9—yl)methyl—
phenyl]—2—eyelo—per1tyl—aeetie acid N —(R)—
phenylglycinolamide

\ Oi-l

i on
co—xu/“\/

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
lithium aluminium hydride solution in tetrahydrofuran under
argon at 0° C. in 5 ml of anhydrous. tethydroliuran 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 evapo-
rated. 'l'he crude product is purified by chromatography on
silica gel 60 (Merck, dichioromethanc to dichloromethane:
methanol 50:1).

Yield: 0,12 g

I{}=(]I.2fi (diehioromethane: ethanol=-0:“l)
The compounds of Table 4 are prepared in analogy to the

procedure of Example 70:
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‘)1

'I"A]3[.[i 4

 
I C.'():.\IiI

Ex. No. Y 'l 1{,_- [.‘\'()l\-'L‘f]l] Starting material

?l 4-C[I_.OII rac 0.4? (C) Ex. No. 60
T3 3-(_‘.[I_.OII rac 0.26 (C) Ex. No. 59

EXAMPLE. 73

2—(R,S)—2—[4—[ 2,4—D imethyl—5,fi,7,8—tetrahydro—r1—
ear|')olin-9-yl)-methyl-phenyl]-2-cycloheptyl-aeetie aeid
N—(4—enrhoxyhenzyl)amide

(‘OOH

 
0,325 g (0.55 mmol) of the compound from Example 60

is reacted at 60° C. with 0.5 ml of aqueous 2 M sodium
hydroxide solution in 3 ml of methanol for 18 h. ll the
reaction is still not complete according to thin—layer analysis
[solvent F), a further 0.5 ml of aqueous 2 M sodium
hydroxide solution in 1 mnl of methanol is added and the
mixture is then boiled under reflux for 24 h. The reaction

mixture is cooled and adjusted to a p11 of about 4 using 1 M
hydrochloric aeid, 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.

I5

30

35

4U

45

SU

55

6E]

65

Yield: 0.154 g

Rf=0.5”(E.llCl']l[)l'[)l1'Il3ll]E11']l}i Inethanol: acetic aL:id=9U:lU:2)

92

EXAMPI _E 74

2-(R,S)-2-[4-(2.4-Dimelhy l-5 ,6.7,8-tetrahydro-oh
1U earbolin-9-yl)-methyl-phenyl]-2-eyeloheplyl-acetic acid

N—(3—car|J0xybenzyl)amide

 COOII

CH3  
f_‘O:NI-I

The title compound can he prepared from the compound
of Example 59 analogously to the procedure of Example 73.

RJ,=O.27 (rlieliloromethane: etl1£mol=30'.'1)
The compounds shown in 'l‘al'=les 5, 6. 7, 8, 9 and 10 are

prepared in analogy to the procedure of Example 1:

 

Ne.

75

47 of 70

3-011

4-011

:at.' 1 T-‘T—1 T-‘S

rae 1 83-18 4

TABLJJ 5

1 M.p. Starting material

(_‘arl.iuxylic acid:Ex. No. LXI].
Amine: US 43 88 250

(_‘arhoxyli<: acid:
Ex. .\'o. LXII.
Amine: Retl:
C. llartmarut and
J. P. Klirtman.
Biocitemistry 30, 4505
[1991]
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" mccmic

Iix. No. R”

7? x

 
"N N

/ \

79

/ \ h

Si]

 

__/-'

tn H-..___‘i

‘)3

'I‘A]3[.[i 6

C.'H_\

mn (by

n, 12 (("'1

0.19 [C]

0.24 (L):

US 6,479,503 B2

94

'I"ABl.l_i 7

rs‘

\C[1_.

. _ 0

R5 1:1
0

1 c0—xH—R“"’ NH

I5

R1‘ (50l\-'enlj Slztlling malerial

 

EU

("n1'hnxyH:‘. acid: Fat. Fix. Nn. ] —R"" R1. [.<'.n]ve:n] Stm'ting nimetinlI.X\’ Amine from Aldrich

H 81 rac (_‘h.|15 0.10 (P) A=;‘i:_i: Ex. N0. L\:_X[XE Ammns from Aldnch
- O11

(‘a1-hnxylic :1cid- Fat. No. XX/LXV Amine fronl Aldrich

‘[3 82 rue (_‘fi115 0.2“ (P) Acid: Ex. No. LXXIXAmine from Aldrich
Carboxylic acid: Ex. No.
LXV Amine J.'r0m Aldrich

35

Carboxylic acid.‘ Ex. No.
LXV Amine [Iona Aldrich

'l'£\BL]_‘L 8

X

\/H
‘ —v
/

, r0—_\Iu

Starting malaria]
a} Reference

Ex. Mp. (" C.) b] Dist1'ihuto1'
N0. "J X Y R1-|:5()l\"Cnl;i MS [FAISJ :1) S3.'n1hn.'5is from Ex. N0.

33- ran: 3-ocu, 4—0(_‘H_-, 129
0.5-U(A)

562 (1UD‘.‘é-J
154 (t§U€’o-I

(_‘aIhox_\".i<: acid:
(5) Ex. Nu. LXI
Aniiue from Aldrich.
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95

TABI _lJ. 8—c0n1inucd

CII3

 
I (.‘():N|]

Starting material
a"; Reference

lix. M.p. (c (.‘.j b) llislrihulnr
N0. '1 X Y R, (solx-'::nl_I MS (F.-’\Ei_] 1.‘) Synlhcsis from lix. N0.

84 rat: 3-C.‘H_-, 5-CH3 2'12 530 :'JOU'3r'-} ('.'a1h-ux)']iL: acid:
[].6l] (I3) cj lix. Nu. |.X|

Amine from Emkn-Chemie.

85 rat: 3-(Tl :--(T1 212 5'J'(} :‘l(][J‘3r'-} (Taih-ux)']iL: acid:
[].'lh’ [M] ‘I96 (5(]‘.'rF-_] c) lix. Nu. LXI

Aminc from Mayhridgc.
86 rat: 3-Ol-I 4-OH ‘J37 5134 :‘l(][J‘3r'-} (Taih-uxy]iL: acid:

[].39 (A) 3[}'.I' :6(]‘1'rF-J c) lix. Nu. LXI
Aminc from Aldrich.

37 mt‘ 3-OFII3 4-Oll 1.1.‘ 543 :f<0".‘4"ri_] (‘mhoxylic acid:
(1.55 (A) 154110091"-,1 c) Ex. No. Lxl

Amine from Aldrich.

TABLE 9

CH3

 
5 on

I r_'o—NH/\/

D

.\d.p. Starting 1I1ale1'ia1"
[" (‘,1 a) Reference

lix. RE h} I}i.=alrihulor
N0. 1 D {sch-'cn1_I MS (FAB) C) Synlhcsis l'r(Jn1 T.x.N0

88 me iP1' 210 506 (l(J[i':'zE'_r Caxboxvlic acid:
U.3':',’[J.31 154 (60%) Ex. K0. LXXXII

(A1
89 me iBu — 520 (lCID":Zn,r Ca1'box§'1ic acid:

0.30 (A; 154 (50%) Ex. No. I_.\'XX

‘(RJ-l’h::nyl_g]ycint1l is urammcrcially available I'rm'n Aldrich.
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‘)7 98

'I‘AI3[.Li 1!}

co—N11—R'“ ‘raccmic

M.p. C.) Slarling nwlcrial
Ex. N0. -2 —R'“ Rf fsolvcnl) fronl Ex. N0.

91]

J-fills 1:23.139 Ixxxlx

 91 Cfills ::.()24 (P) Lxxxlx

/\/0:1

92 CH: cans 207-203 xc

 

93 (TH; (_-635 211-212 XL‘

 
The compounds of Table [[ are prepared analogously In

the procedure of Example Nos. 1, 2 and 31
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US 6,479,503 B2

'l‘1\|3[J_" 11

? 011
CD L'0.\.'l]

D

.‘\u'I.p. C.)
I) "I R1‘ [s0|\-'::nl] MS (I-'A|iJ

CI-’::nl

L:l‘cnl

CHCIK

cl Iex

iPI'

 

S

R

5

R

S

(1.33 (I5;

cllept R 0.1".-'[B_J

(1.39 (A)

0.29 (A)

11.23 (I);

0.31 (D)

208"‘ C‘. 506 (1unc:~}
154 (411%)

51 of 70
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TABI _Li I I—cunli11ucd

 

Z

,3\“/011(I) (:0\'n

D

M.p. (7.) Starling material
D I Rf (solvent) MS (FAB) from Ex. Na.

Mg il’r R 2U4"' C. 506 (1UU‘.'E-} 33
154 (r1u<r»2.}

Mg; EBLL 5 18'1"" C. 39

_\.-|g iflu R '.IUE:"' C. 39

CI-’::nl rac (1.34 [C] CV

(‘[13 CI-’::nl rac (1.44 (Ii) {.‘\«"|0.56

(‘[43 CP::nl S (1.56 (I5) 586 ('J(.'l[.'l‘.17-} CVI
154 (94%)
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No. '

ll)?

IDS

'l[)9

110

'11 '1

112

/

\

C F_\

/

103

US 6,479,503 B2

TABI _Li I I—cunli11ucd

OH
0 CONE]

D

M.p. (_‘.J
D 1 Rf (solvent) MS (IABJ

cPem R 0.44 (F)

Me.

L:Pt.:nl mc (L36 (Ii)0.3l

CPCTII "3 [155 (( J

cPcm R 0.57 (C)

‘ ' cP::nl rac 0.45 (C)

cPem ran: 0.4 C‘

CI-’::nl rac (1.37 (T

53 of 70

Starling n'1:Itcri.aI
from Ex. No.

CVI

(_‘\-'Il

(‘VII

(“.\-'[l

CVIII

CIX

[TX
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105

TABI _Li I I—c11nlinucd

7.

E 011
CD CONII

D

Ex. \rI.p. C.)
No /. I) "I R1‘ [s0|\-'::nl] MS (FABJ

"114 Mg; CPCTII 5 11.37 [(7)

 

"I15 _\.|;; CPCTII R U37 [(7)

/

T N

116 cP::nl difl1'\ 194"" CT.

 

L:Pt.:nl dial} 137"" C.

 

"I115 colllpoumls of Tzlblc 12 an; prepared analogously lo
lht: procedure of l_ixampl:: Nos. 1, 2 and 3:

54 of 70
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Ex.
N0.

"118

11.9

120

131

122

[RC

[RC

ffltl

[EC

t":1C

107

'I‘AIi[.Li 12

 

RTE‘

—.\'H (_‘(_J3Mc

OH

%C%
—.\'n CO3M€

OH*9
?.\'II OO3Me

OH

OH

*Q
—xH C03MC

Q) C0—n33

M.p. C.) Slnrling n1zIl(:ri.u|
R" [su|\-'L:n1) MS [H‘\|iJ from Iix. N0.

(L83 ((7! 574 ('JU[.'l‘r'?'-j LXI

0.57 (0
0.52

0.43 (0
0.43

0.47 (0

US 6,479,503 B2

575 (100%) LXI

LXI

LX[
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'l'A]3l.]_‘. I2—c0nIinucd

 
G) C0—n’3

Iix. Mp. (.‘.} Slarling maLL:ri:1|
No. 1 Rf (solx-‘(:111} MS (Fe‘\BJ from Ex. No.

123 me 1117(0) 1.3::

Q; 0.33
\\

134 me E 0.43 (CI LXI
\‘N

K/\()H

113.5 mm 1\'[]3 0.5? (Pr LXI

—.\'1IS EOO3Me

125 me ; 0.41(CI LXI
‘\.\'

‘\/VOH
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'l'A]3l.]_‘. I2—c0nIinucd

 

Ex. M.p. (" C.) Starting material
No. 1 1{_._. R, (solvent) MS (FAB; from Ex. No.

13? me O O 0.14 (CI 13?

HN)\cjc?H;);NH NH;

/\\_/OHTN
11

"123 5; OH 1 xi“ (7. 543 ('J(1:1=:?'-,1 LXI
154 (tame;

QMe ‘I3? (.‘i:'1‘.'?'v,1

—.\'

H

The compounds 01' Table [3 art: prcpard analogously In
lhc procedure of Example No. 73: 45

TABLE 13

Me.

7,

\\ 50Y

/N N ML:

X
55

0 CONH G CUOH

fill

Exam‘:-

ph: Mp. ("LI Slarling In:|lu:='i:11.
510, ®,.’© X Y 7. (salt-'cnl} from FIX, N0, 65
[29 J':1c;’r:1u H H H 0.15 (S) I I8
[31] r:1:.';’r:1:.' H OH H 0.18 (T) I I9
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TAllI_l_i 13—continued

Me

\ I

| Y/N .\l Me

X

G (‘ONII G ('()()[l

Exam-
ple M.p. [" l'_'.] Starting material
No. ®;'© X Y /. R1‘ (solvent) from Iix. No.

0.2-1
"l3". rricfrac H H OH 0.68 (5) I20

0.26
132 rach-ac Oil [1 [I 0.16 (T) 121

0.24

The compounds of Table 14 are prepared analogously to
the procedure of Example No. 70:

TABLE 14

Me

\ Z
Y

/
N N Mr.‘

X

OH

0 COXH

FJ(:11'l'l-

pie _ A 31.11. [‘ C] Starting material
No. 1.92 X Y Z R, (solvent) l'rorn Ex. No.

133 rricfrac H OH H 0.30 (A) 1 I9
134 racfrac II II Oll 0.25(A',1 120
‘J35 r:1c.u'rat: OH H H il.."'-3 (A) I21
136 r:1c.u'rat: H OH OH 0.23 (A) I22
‘J3? r:1c.u'rat: H H NH_. 0.31 (C) I25

l_".X/\MPl.l_i NO. 138

10

'30

30

35

40

45

50

55

60

114

M:

I \ '--._ HN/ Ac
N/ MnN

O

Uli
Nll

Part A

0.60 g (1.10 mmol) ol‘ the compound from l.-Example No.
137 istreated with 192 pl (3.29 mmol) oftriethylamine in 10
ml of (lichioromethane and then reacted at 0° C with 70 _.tt-l
(0.99 mmol) of acetyl chloride. After a stirring time of 3
hours, in which the reaction temperature rises to 20° (7., the
niixlure is shaken successively with l M liydrochlorie acid,
0.1 M aqueous sodium hydroxide solution and water. and the
organic phase is dried with magnesium sulphate and evapo-
rated

Part B

The crude product thus obtained shows a double acety-
lation (631, 57%, M"+H..’()53, 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 pl] is then adjusted to 2 using 1 M hydro-
chloric 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.

RJ,=0.17 (Dichloromethane: ethanol=20:1)
l:'XAMl’Ll:L NO. 139

2-(l{,S)-2-[4-(2,4-l)iI11etliyl-0.-L:arlmlin-9-yl)-I11ctl1yl-
phenyl]—2—cyclopentyl—acetic acid N—[1 —(R,S)—l(4—
acetamido phenyl)—2—acetoxy—ethyl]amide

MC

Ac
UN

\ / Mi:
N N

0*!-kc
NIT

l[' the compound from Example No. 137 is reacted with 4
equivalents. each ol‘ triethylamine and acetyl chloride analo-

2-(R,S)-2-[4(2,4-Dimethyl-or-carbolin-9-yl)methyl- 65 gously to Part/\ol‘the procedure from Example No. 139, the
phenyl]—2—cyelupentyl—aectic acid N—[ 1—(R,S)—1—(4—
acetamido-phenyl]-2-hydroxy-eth}/l]amide

58 of 70

title compound is obtained.

RJ,.=0.5fi Dichloromethane: ethanol=20:1)
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The compounds of Table 13 are prepared analogously to
the procedure of Example No. 138:

Example

[40
14]

TABLE 15

Me.

\.

/N Me

0 (UNI-I

. ‘ M.p. C.]
132 R33 R, (solvent)

r:ic,"1-ac nBu 0.49[Aj
raefrae E1 0.81 (L'j

EXAMPLE NO. "I 42

FINinR_3

O[I

Starting malen'.al
from Ex. No.

I 3'?
'1 3'.-"

2{S)2—[4—[2,4—DimeIhyl—o.—carbolin—9—yl)methyl—phenyl]—
2—cyelopentyl—acetic acid N—[l —(R)—'l —phcnyl—2—acctoxy—
etl1yl]amide

116

Me

"'--.

5 \ / Mr:N
N

1:: O E
E OT.-\(.'NH

I5

4.5 g (8.46 mmol) of the compound No. 2 are suspended
3“ in 300 ml of diehioromelhane, treated with 2.05 ml (5.4

rnmol) of pyridine and 1.82 ml (25.4 mmol] of acetyl],
chloride in 30 ml ofdichloromethae and reacted at 20° C. for

20 hours. The mixture exlrated with buffer (Merck) of pH=2
and water, dried with sodium sulphate and evaporated. After
precipitating by stirring with methanol and subsequently
drying in a high vacuum over phosphorus pentoxicle, 3.6 g
of product are obtained.

l{J,=U.62 (Pctrolcun ether: ethyl aeetate='l:l]
30 The compounds of Table '16 are prepared analogously to

the procedure of Exalnple No. "142:

'l'ABl_l_-l 16

 
0 R24

CONH Y0

Example Mp. [" CT.| Starting material

No. R” R, [solvent] from Ex. No.

"J43 —I'Ir. (1.25 [D] 2
144 —(‘.lI3OAc (1.10 (1'); 2

"J45 —(TH_4()CH4l’h (1.2? [III 2

145 eis—(CH,}7—Z—(TH—CH—{('TH,)7CH, o__<2 [on 2

14? —((‘II3),_,—(“.II_, 0.69 [Gt 2
145 —1'n um [I_‘,' 2
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'I"Al3[_I; l6—eorIlinued

118

Me

\

/
N N Me

(.‘()l‘{[[

Example .\«1.;:. [" (_‘.j
No. R“ R,- (solvent)

149 M‘,-

 3IC
Me

150 —tBu 0.38 (C)

EXAMPIE. ND. 151

2—[S)—2—|_4—[2,4—Dimethyl—c1—carbolin—9—yl)methyl—
phenyl]—2—eyelopentyl—thioaeetieaeid N—['l—(R)—'l—phenyl—2— 3'
aeetoxy-elhyl]amide

 
OALL

N11

15 g (2.6 mmol) ofthe compound from Example No. 142
are treated with 1.27 g (3.13 mmol) of 2.4his-(4-
methoxyphenyl)-1,3dithia-2,4-diphosphetane-2,4-
disulphide [Lawesson’s reagent] in 50 ml of clioxane and
boiled under reflux for 5 hours. The reaction mixture is

evaporated to dryness in vaeuo and purified by ehron1alog-
raphy on silica gel MATREXT” silica Si (Amieon, Grace
Company;'20 |m’MPI.(.‘ eolurnnf dichloromethane: ethanol:
100:1); yield: 665 mg.

R).=0.53 (Petroleum ether: ethyl aeetate=2:1)
MS (FAB): m,’e=6l2 (4%, [M+Na]”), 590 (-100%,

[M+II]+). 529 (19%, M+-ACOII].
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Starting material
from Ex. No.

I-J

I-J

l:'.XAMl’I.E 152

2-(S)-2-[4-(2,4-Dimethyl-(1-earbolin-9-yl)melhyl-
phenyl]—2—eyelopentyl—aeetie acid N—['1—(R)l—phenyl—2—[2—
llydroxy-aeel)-oxy ]-etl1yl]amide

Me

""--.

\ / MeN
N

0

NH $0110

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 presqtlre in 100 ml of
TI II". After 18 hours, the mixture is filtered off with suction

through kieselguhr, washed several times wvith methanol
and diehlnmmethane, and the combined organic soltitions
are evaporated. The solid residue is stirred with pentane,
filtered oil‘ with suction and freed from the residual solvent

in a high vacuum.

Rf=0.31 {Petroleum ether: ethyl aeetate=1:1)
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EXAMPLE N0. 153

2(8)-2-[4-(2,4-Dirnethyl-(1-carholin-9-yl)melhyl-
phenyl]-2-cyclopentyl-thoaccticacid N-[1(R)-'l-phcnyl-2- 5
hydroxyethyl]-amide

 
NH’

The title compound is prepared at 20° C. from the
compound of Example No. 151 in DML7. as at solvent
analogously to the synthesis procedure from Example No.
73.

RFfl.24 (Dichloromethane: ethanol=50: 1)

]:iXAMl’LE. NO. 154

2-[4-(2,4-Dimethyl-(1-earbo1iri-9-yl)-methyl-phenyl]-L
eycloperityl-acetic acid N-[ I -(lhien-2-yl)- l -
rnethoxyearboriyl-methyl]-amide

 
NH ("0gMe

The title compound is prepared from the compound of
Example No. LXII and (R,S)—(thicn—2—yl}—glycine
methyl ester analogously to the synthesis procedure of
Example Nos. 1, 2 and 3.

Rj.=0.67 (Dichloromethane: elhanol=20:l)

EXAMPLE NO. 155

2-[4-(2,4-Dimethyl-ot-earbolin-9-yl)-methyl-phenyl]-2
cyclopcntyl—aceliL: acid N—[1—lhicr1—2—yl}—2—hydroxy—elhyl]—
amide
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The title compound is prepared from the compound of

I.-Ixarnple No. 154 analogously to the synthesis procedure of
Example No. 70.

RJ,=0.21 (Dichloromethanez ethanol=5U:1)

EXAMPLE NO. 156

2-(S)-2-[4-(2,4-Dirnelhyl-(1-carbolir1-9-yl)melhyl-
phenyl]—2—eyelopentyl—acetie acid l'\'—[1—(R)—1—phenyl—2—(2,
4,6-lrimelhyl-benzoyl-oxy)ethyl]-amide

 
O

O ()
NH

Me Me

The compound is prepared from Example N0. 2 is reacted
lu give the title compound analogously to the procedure of
Example No. 142.

l{}=0.26 (Mobile phase D)

]_-'.XAMPI.E. 15?’

1-(R,S)-1-Phenyl-2-triphenylruethyloxy-ethyl 2-[R,S)-2-
[4-(2,4-dirrielhyl -(1-earho1in-9-yl)melhyl-pher1yl]-2-
cyclopenlyl-acetate

PENN EX. 2226

CFAD V. UPENN

lPR20l5-01836



US 6,479,503 B2
121

 

1,0 g (2.42 mmol] ofthe 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) ofthe compound from Example No. CXI and 296 mg
(2.42 mmol) of DMAP in 10 ml of DVI1i and stirred for
about 20 h while graually warming to 20° C. For working
up, the mixture is stirred into etherfwater, 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 evapo-
rated — lirially in a high vacuum; yield: 1.0 g.

 

122

 
0[I

1.0 g (1.29 mmol) of the compound from Example No.
157 is stirred with 5 ml of trilluoroaeetic acid in 10 ml of
THF and 5 H11 of water at %° C. for 48 I1. 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 btlffcr of pl-l=7 (Merck) and dried
with magnesium sulphate. After evaporating the solvents, a
crude product isobtained which is purified hy ehromatngphy
on silica gel (Merckfpetroleum ether: ethyl acetale=5: 1) and
separated into the diastereomers.
ltacemic diastereomer A)

_ 1 _ , _-_ _ Yield: 300 mg
RJ,=0.44 (Petroleum ether. ethyl aLetate—_'). I) in R}_(-L54 (petroleum ether: ethyl aCcmtc_2:1)

EXAMPLES 158 and 159 $§*=E]m;°73ia5‘°’°°m°‘ 3)1e : _ 2 mg

1—[R,S)—1—Phe11yl)—2—triphenylmethyloxy—ethy| [2—{R,S)— R}-0.42 (Petroleum ether: ethyl acetate 2:1)
2—[4—(2,4—Llimethyl—u—earbolin—9—yl)methyl—phenyl]—2— The compounds of_Table 17 are prepared analogously to
cycloperityl-acetate the procedure of l_7.xa1mp[]eNos. 1. 2 and 3:

'1‘/\J3LLl 17

7- .. E on

I \\m {?()NH{D

/ P D

Starting material
J I) R, (solvent) MS Iix. N0.

— H u_3u ((21 FAI3: (TxI_[
464 ('lt1t1=.:.-'—.1

101 | \ p rm: el’ent 0.35 ((3; 2-'3:sE95%) CXLII
/

T N
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l’osiIioJ1

[0, m 01' 11)

P

1)

I11

1)

(D

D

'-I I) R,- (s0|\-'L:nl)

S L:PL:1'Il [L35 I:(.‘J

R cPcnl 0.35 [C]

ran: L:PL:1'Il EJ.33.I’f_(T}H.351

R CPc11l (1.39 {C}

S c1‘ent LL25 (C)

rac cPent 0.40 (C)

rnc cPenl f].2fi.I'0.22
(DJ

L:PL:1'Il 0.36 [DJ
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Startmg materialIix. N0.

(.‘X|.1|

C}{l.Il

(TXLIII

CXI .IlI

CXLIII

CXLIV

CV] .

CV].
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l’osiIioJ1

[0, m or 11)

1)

(D

D

"I I) k,. (s0|\-tnl} MS

L:PL:1'Il £1.31 |:|)_I

ran: L:PL:1'Il £1.37-" [(7)

mt: cPenl

RIC c1’e'.nl UJ9 (C) FAB:
532 (1=JU‘.’z'=)

rac cl’ent

L:PL:1'Il

cPcnl
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Startmg materialIix. N0.

CV].

CV] .1

CV] .Il

CVLIII

(.‘.IL

(711.

C11.
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3 U _ : OH
\\ “I LONH

\ —<r;o1.

K D

Iix. l’ns.iIim'I

No. 2 [o_.mo1'pJ 1 D RI (solvent) MS

1?’.-‘ ML; p ran: El

\

Z
5' Ma

1) me Me

179 Me p ran: nl’(:nl

180 _\.-|e p dialk nPcnl

181 Me 1) dI'nR nPenr

\.

/
S ML:

182 Me: 1) ran.‘

\.

I M:: ML:N M:
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'I'AI§I_lj l'}'—continu<:d

 

 

130

(TONH

(D

D

Ex. Position _ Starting material
No. /. (0, m or 11) '| I) R,- (solvent) MS Iix. No.

183 11 di.-’\ (.‘|.||I

Mt: ML:

184 Me 1: diaB CLIII

X Mt: ML:N N M:

EXAMPLE 185

2-(l-LS)-2-[4-(2.4-DimethyI-(1-carholin-9-yl-methyl-
phenyl]-2-cyclopentyl-acetic: acid [N-henzyl, N-|)cnzoyl]-
amide

 
2.0 g (4.8 mmol) of the oorripound from Example No. LXI

are reacted with 0.74 ml (5.3 mmol) of triethylaminc and
0.41 ml (5.3 mmol) of mesyl chloride at -30" C. in anhy-
droLLs DMF for 1 h. A solution of 1.07 g (5.1 mmol) of
N—benzamide—benzni(le and 1.42 ml (10.2 mmol) of triethy—
lamirie in 10 ml of anhydrous ])Ml-' is then added dropnise
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
alter setting a p11 of 4 and 7 in each case. The combined
organic solutions are evaporated and purified by
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chromlatography on silica gel 60 (Merck I tirst dichlo-
romethane: ethanol =60:1; then petroleum ether: ethyl
acetate=4: "l ).

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

EXAMPLE 186

2-(R,S)-2-[4-(2,4-Dimethyl-(1-carbolin-9-yl]methyl-
phenyl]-2-cycloperityl-acetic acid [N-hen’/.oyl]-amide

 

2.0 g(3.3 mmol) ofthe compound from Example No. 185
are reacted at 20° (T. under El hydrogen pressure of about 1
bar on 2 g of palladium on animal carbon (5%) in dioxarie
for about 40 h. The mixture is then filtered oft‘ with suction

through a Seitz filter and washed with dioxane, arid the
filtrate is evaporated. The crude product is precipitated by
stirring with methanol at 60° C. and is filtered off with
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suction at %° (I, washed with cold methanol and dried over
phosphoms pentoxide in vacuo.

Rf0.49 (Petroleum ether: ethyl acetate=2:'l)

EXAMPLE I87

2-(R,S)-2-[4-(2.41)imethyl-0.-carbolin-9-yl)-methyl-
phenyl]-2-eyclopentyl-acetic acid [N-(1-(R,S)-l-phenyl- 1-
ethoxyearbonyl—methyl]—amide

Me

\ / Me
_ N5

O

0

N11 \Et
0

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

EXAMPLE 188

2(R,S)-2-[4-[2,4-Dimethyl-rt-carholin-9-yl)-methyl-
phenyl]—2—cyc1opentyl—acetic acid [N—(1—(R,S]—1—phenyl—1—
ttarboxy-methyl]-amide

Me

--—__

\ /N
N

0

Oil
N11

0

The compound from Example No. [87 is reacted to give
the title compoud analogously to the proccurc of Example

Me
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Me:

\ / MnN

011

1 g (142 mmol) of the compound from Example No. LXI
is reacted with, 1 ml (7.27 mmol) of triethylamine and 206
‘cal (2.67 mmol) of mesyl chloride for 1 11 in 30 [111 of DMF
at -30° C. A solution of 1-(R,S]-1-phenyl-2-hydrox)-H
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, tlte reaction mixture is stirred
into ether and aqueous sodium hydrogen carbonate solution.
The organic phase is washed with buffer pH=2 and then
pII='?, dried with magnesium sulphate and evaporated. The
crude product is purilied on silica gel 60 (Merckfpetroleum
ether: ethyl aeetate=5:1); yield: 660 mg

Rf=0.58 (Petroleum ether: ethyl acetate=2: 1)What is claimed is:

1. A method of treating obesity in a patient in need thereof
comprising administering to such patient an amount effec-
tive thereof of a compound of the formula

R3. :16
R‘ T it” K5

cu; \ ; E—LA_\R''
/\-r R’D

in which

R‘ and R: form a pyridyl ring which is optionally sub-
stituted I to 3 times by identical or different substitu-
ents;

R3 and R4, including the double bond comiecting tlteut,
lon'n a phenyl ring or a 6-membered cycloalkene ring
each of which are optionally substituted 1 to 3 times by
identical or dilIerent substituents;

wherein said substituents on the pyridyl, phenyl or
eycloalkene ring are selected from the group consisting
ot‘ halogen, tritiuoromethyl, oarboxyl, hydroxyl,
straight-chain or branched C1-C6 alkoxy, straight-
ehain or branched C,—Ct, alkoxycarbonyl, or an option-

Nu 73_ 6;; ally substituted straigl1t—cl1ain or branched C 1—Cfi a|.k.yl
wherein the substituents on the alkyl group are
hydroxyl or straight-chain or branched alkoxy having

EXAMPLE 139 up to 4 carbon atoms,
I) represents hydrogen, cycloalkyl having 4 to 12 carbon

1-l-(R,S)-2-hydroxy-phenyl-ethyl2-(R,S)-2-[4-(2,4- 55 atoms or straight—chain or branched alkyl having up to
Dimethy1—ot—carbolin—‘)—yl)methyl—phenyl]—2—cyelopci1tyl— 12 carbon atoms,
iicfllalti I5. represents the —(T()— or —(TS— group,
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L represents a group of the formula —NR”
wherein

R9 denotes hydrogen or straight-chain or branched
alkyl having up to 6 carbon atoms, which is option-
ally substituted by hydroxyl or phenyl,

R5 represents phenyl which is optionally substituted 1 to
3 times by identical of different substituents selected
from the group consisting of nitro, carboxyl, halogen,
cyano straight-chain or branched C2-C6 alkenyl,
straight—chain or branched C1-C6 alkoxycarbonyl or
optionally substituted CFC‘, straight—chain or branched
alkyl wherein the substituents on the alkyl are
hydroxyl, carboxyl, straight—chain or branched C,—C,-,
alkoxy, or straight—chain or branched C1—C5
alkoxycarbonyl,

or said phenyl ring is further optionally substituted by a
group of the formula —OR or —NR,,R,2,
wherein

R10 denotes hydrogen or straight—chain or branched
alkyl or alkenyl each having up to (i 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
TNRJSNJ4‘
wherein

R13 and R” are identically or dilferent and denote
hydrogen or straight-chain or branched acyl hav-
ing up to 8 carbon atoms,

Rf‘ 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 —0—C0—R15,
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
having up to 22 carbon atoms, each of which is
optionally substituted by a group of the formula
TORIG’
wherein

R’ “ is hydrogen. benzyl, triphenylmethyl or straight-
chain or branched acyl having up to 6 carbon
atoms,

R7 represents hydrogen, or

RE‘ and RT together represent the group of the formula
=0,

or an isomeric form of said compound or a salt thereof.
2. The method of claim 1, wherein

R1 and R: form a pyridyl ring which is optionally sub-
stituted 'l to 2 times by identical or dilferent substitu-
ents;

R3 and R4, including the double bond connecting them,
form a phcnyl ring or a 6-membered cycloalkene ring
each of which are optionally substituted l to 2 times by
identical or different substituents,

wherein said substituents on the pyridyl, phenyl or
eycloalkene ring are selected from the group con-
sisting of fluorine, chlorine, bromine,
triiluoromethyl, carboxyl, hydroxyl, straight—chain
or branched C1-C4 alkoxy, straight—ehain or
branched C1-C4 alkoxycarbonyl or optionally sub-
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stituted straight—chain or branched C1-C4 alkyl
wherein the substituents on the alkyl group are
hydroxyl or straight-chain or branched alkoxy hav-
ing up to 3 carbon atoms,

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

E represents the —C0— or —CS— group,

L represents a group of the formula —NR9,
wherein

R9 denotes hydrogen or straight-chain or branched
alkyl having up to 5 carbon atoms, which is option-
ally substituted by hydroxyl or phenyl,

R5 represents phenyl which is optionally substituted up to
2 times by identical or different substituents selected
from the goup consisting of nitro, carboxyl, fluorine,
chlorine, bromine, cyano, straight-chain or branched
C,—C,, alkenyl, straight-chain or branched C,—C,,
alkoxycarbonyl or optionally substituted straight-chain
or branched (“.,—(“._.; alkyl wherein the substituents on
the alkyl group are hydroxyl, carboxyl or straight—chain
or branched alkoxy or alkoxycarbonyl each having up
to 5 carbon atoms,
or said pbenyl ring is optionally further substituted by

a group of the formula —0Rm or —NR“Rm,
wherein

Rm 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 a|.k.yl
having up to 5 carbon atoms or denote straight—ehain
or branched acyl having up to 6 carbon atoms, which
is optionally substituted by a group of the formula
_NRI3R1oI’
wherein
RE?’ and R” are identical or different and denote

hydrogen or straight-chain or branched acyl hav-
ing up to 6 carbon atoms,

R6 represents hydrogen, carboxyl or straight—chain 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—C0—R15,
wherein

R'5 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 straigl1t—chai11 or branched alkyl or alkenyl each
having up to 20 carbon atoms, each of which is
optionally substituted by a group of the formula
_0RIo’

wherein

R16 is hydrogen, benzyl, triphenylmethyl or straight-
chain or branched acyl having up to 5 carbon atoms,

R7 represents hydrogen. or

R6 and R7 together represent the group of the formula
:0‘

or an isomeric form of said compound or a salt thereof.
3. The method of claim '1, wherein

R1 and R3 form a pyridyl ring which is optionally sub-
stituted I to 2 times by identical or different substitu-
ents;

R3 and R", including the double bond connecting them,
l‘on'n a phenyl ring or a 6-membered cyeloalliene ring
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each of which are optionally substituted 1 to 2 times by
identical or different substituents,

wherein said substituents on the pyridyl, phenyl or
cycloalkcnc ring are selected from the group con-
sisting of fluorine, chlorine, bromine,
triiluoromethyl, carboxyl, hydroxyl, straight-chain
or branched C1-C3 alkoxy, straight—chain or
branched C,-C3 alkoxycarbonyl or optionally sub-
stituted straight-chain or branched (‘,—('3 alkyl,
wherein the substitucnts on the alkyl group are
hyclroxyl, methoxy or ethoxy,

D represents hydrogen, eyclopentyl, cyclohexyl,
cycloheptyl, cyclooctyl or straight—chain or branched
alkyl having up to 6 carbon atoms,

E. represents the —CO— or —CS— group,

I. represents a group of the formula —NR9,
wherein

R” denotes hydrogen or straight-chain or branched
alkyl having up to 4 carbon atoms, which is option— -
ally substituted by hydroxyl or phenyl,

R‘ represents phenyl. which is optionally substituted up to
2 times by identical or different substituents selected
from the group consisting o l‘ nitro, carboxyl, lluorine,
chlorine bromine, cyano, C1-C3 alkenyl, straight-chain
or branched C,-C3 alkoxycarbonyl or optionally sub-
stituted straight—cl1ain or branched C1-C4 alkyl wherein
the substituents are hydroxyl, carboxyl or straight-
chain or branched alkoxy or alkoxycarbonyl each hav-
ing up to 4 carbon atoms,
or said phenyl ring is optionally further substituted by

a group of the formula —()R'0 or —NRl 'Rl2,
wherein

R” denotes hydrogen or straight—chain or branched
alkyl or alkcnyl each having up to 3 carbon atoms,

R” and R12 are identical or different and denote

phenyl, hydrogen or straightchain 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
TNRl;iR14,
wherein
R" and R“ are identical or dilIerent and denote

hydrogen or staight-chain or branched acyl having
up to 5 carbon atoms,

R“ represents hydrogen, earboxyl 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 —t'_'l—(_‘t)—Rl5,
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 having up to 19 carbon atoms, each of which is
optionally substituted by a group of the formula
TORJG’
wherein

R15 is hydrogen. benzyl, triphenylmethyl or straight-
chain or branched acyl having up to 4 carbon
atoms,

R7 represents hydrogen or
R“ and R7 together represent the group of the formula

=0,

or an isomeric form of said compound or a salt thereof.
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4. The method of claim 1, wherein

R‘ and R: form a pyridyl ring which is optionally sub-
stituted "I to 3 times by identical or different substitu-
ents;

R3 and R‘, including the double bond connecting them,
form a phenyl ring or a 6-membered cycloalkene ring
each of which are optionally substituted 1 to 3 times by
identical or dilferent substituents,
wherein said substituents on the pyridyl, phenyl or

cycloalkene ring are selected from the group cori-
sisting of fluorine, chlorine, bromine,
triiluoromethyl, carboxyl, hydroxyl, straight-chain
or branched (T,-C4 alkoxy, straight—chain or
branched C,-C4 alkoxycarbonyl or optionally sub-
stituted straight—chain or C,—C,, alkyl wherein the
substituents on the alkyl group are hydroxyl or
straight-chain or branched alkoxy having up to 3
carbon atoms,

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

Ii represents the —CD— or —CS— group,
I. represents a group of the formula —N R”,

wherein

R9 denotes hydrogen or straight—chain or branched
alkyl having up to 6 carbon atoms, which is option-
ally substituted by hyclroxyl or phenyl,

R‘ represents phenyl which is opt ioually substituted 1 to
3 times by identical or dillerent substituenLs selected
from the group consisting of nitro, carboxyl, halogen,
cyano, straight—chain or branched C:-Ct, alketiyl,
straight—chain or branched C,—C,., alkoxycarbonyl or
optionally substituted C,-CD straight—chain or branched
alkyl wherein the substitucnts on the alleyl are
hydroxyl, carboxyl or straight-chain or branched (_',—(.‘,,
alkoxy or straight—chain or branched C,-(",5
alkoxycarbonyl,

or said phenyl ring is further optionally substituted by a
group of the formula —0R1D or —NR”Rm,

wherein

R10 denotes hydrogen or straight-chain or branched alkyl
or alkenyl each having up to 6 carbon atoms,

R” and R12 are identical or different and denote phenyl,
hydrogen or straight-chain or branched alkyl having up
to 6 carbon atoms or straight—chain or branclted acyl
having up to 8 carbon atoms, which is optionally
substituted by a group of the formula —NR13R"",
wherein
R” and R1" are identical or different and denote

hydrogen or straight-chain or branched acyl having
up to 8 carbon atoms,

Rf’ represents hydrogen or straight—chain or branched
alkyl having up to 6 carbon atoms which is optionally
substituted by hydroxyl,

R7 represents hydrogen.
or an isomeric form of said compound or a salt thereof.
5. The method of claim 1, wherein

R1 and R3 form a pyridyl ring which is optionally sub-
stituted 1 to 3 times by identical or different substitu-
ents;

R3 and R4, including the double bond connecting them,
form a phenyl ring or a 6—n1en1bered cycloa|.k.et1e ring
each of which are optionally substituted 1 to 3 times by
identical or diiferent substituents,

wherein said substituents on the pyridyl, phenyl or
eycloalkene ring are selected from the group consisting
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of fluorine, chlorine, bromine, trifluoromethyl,
carboxyl, hydroxyl, straight—ehain or branched C,—C_,
alkoxy, straight-chain or branched C,—C',, alkoxycarbo-
nyl or optionally substituted straight—ehain or branched
C1-C4 alkyl wherein the substituents on the alkyl group 5
are hydroxyl or straight-chain or branched alkoxy hav-
ing up to 3 carbon atoms,

D represents hydrogen, cycloalkyl having 4 to 12 carbon
atoms or straight-chain or branched alkyl having up to
I2 carbon atoms, 1U

1:" represents the —C0— or —(.‘S— group,

I, represents a group of the formula —Nl{9,
wherein

R9 denotes hydrogen or straight—ehain or branched
alkyl having up to 6 carbon atoms, which is option-
ally substituted by hydroxyl or phenyl,

I5

R5 represents phenyl which is optionally substituted 1 to
3 times by identical or different snbstituents selected
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from the group consisting of nitro, earboxyl, halogen,
cyanu, straigh1—chain or branched C2-C6 alkcnyl,
straight-chain or branched C1-C7“. alkoxycarbonyl or
optionally substituted C1-C6 straight chain or branched
alkyl wherein the substituents on the alkyl are
hydroxyl, carboxyl or straight-chain or branched C ,—Cfi
alkoxy or straight—ehain or branched C1-C6
alkoxycarbonyl,

or said phenyl ring is iurther optionally substituted by

at group of the formula —OR“:' or —NR”Ru,
wherein

R" represents straight—chain or branched alkyl having up

to (1 carbon atoms which is substituted by hydroxyl,

or an isomeric form of said compound or a salt thereof.

=l= =I< =l= =l= =l=
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