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' NoyeJ pyrimido[l,2-a)indoles 
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The present invention relates to pyrimido[l,2-a]indoles, to processes for their 

preparation and to their use as medicaments, in particular as antiatherosclerotic 

medicaments. 

5 It is known that elevated blood levels of triglycerides (hypertriglyceridaemia) 

and cholesterol (hypercholesterolaemia) are associated with the development of 

atherosclerotic changes in vessel wall~ and coronary heart disease. 

There is, furthermore, a distinctly increased risk of developing coronary heart 

disease when these two risk factors occur in combination, which is in turn 

10 aswciated with an overproduction of apolipoprotein B-100. Hence there is a 

continuing pressing need to provide effective medicaments for controlling 

atherosclerosis and coronary heart disease. 

The pre8ent invention relates to pyrimido[l,2-a]indoles of the general 

formula (I) 

A 

E 

15 in which 

N~-L 
~ 'N~M R3 

~OH 
CO-NH · 

A, D, E, G, Land Mare identical or different and . 

(I) 

represent hydrogen, halogen, trifluoromethyl, carboxyl, hydroxyl, 
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straight-chain or branched alkoxy or alkoxycarbonyl with, in each case, 

up to 6 carbon atoms or straight-chain or branched alkyl with up to 6 

carbon atoms, which in turn can be substituted by hydroxyl or by 

straight-chain or branched alkoxy·with up to 4 carbon atoms, 

5 R1 and R2 are identical or different and 

represent hydrogen, cycloalkyl with 3 to 8 carbon atoms or straight-chain 

or branched alkyl with up to 10 carbon atoms, which is optionally 

substituted by cycloalkyl with 3 to 6 carbon atoms, or 

represent phenyl which is optionally substituted by halogen or 

10 trifluoromethyl, or 

R 1 and R2 form, together with the carbon atom, a 4-8-membered cycloalkyl 

ring, 

and 

R3 represents phenyl which is Of>tionally substituted up to 3 times, 

15 identically or differently, by nitro, carboxy~ halogen, cyano or by 

straight-chain or branched alkenyl or alkoxycarbonyl with, in each case, 

up to 6 carbon atoms or by straight-chain or branched alkyl with up to 

6 carbon atoms, which is optionally substituted by hydroxyl, carboxyl or 

by straight-chain or branched alkoxy or alkoxycarbonyl with, in each 

20 case, up to 6 carbon atoms, and/ or is optionally substituted by a group 

ofthe formula -OR4 or -NR5R6, 

in which 

R4 is hydrogen or straight-chain or branched alkyl or alkenyl with, in 

each case, up to 6 carbon atoms, 

25 R5 and R6 are identical or· different and denote phenyl, hydrogen or 
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straight-chain or branched alkyl with up to 6 carbon atoms, 

or denote straight-chain or branched acyl with up to 8 c~bon atoms, 

which is optionally substituted by a group of the formula -NR7R8
, 

in which 

R7 and R8 are identical or different and 

denote hydrogen or straight-chain or branched acyl with up 

to 8 carbon atoms, 

where appropriate in· an isomeric form and the salts the~eof. 

The pyrimido[l,2-a]indoles according to the invention can also be in the form 

10 of their salts. Salts which may be generally mentioned here are those with 

organic or inorganic bases or acids. 

Physiologically acceptable salts are preferred for the purpose of the present· 

invention. Physiologically acceptable salts of the compounds according to the 

invention may be salts of the substances according to the invention with 

15 mineral acids, carboxylic acids or sulphonic acids. Particularly preferred 

examples are salts with hydrochloric acid, hydrobromic acid, sulphuric acid, 

phosphoric acid, methanesulphonic acid, ethanesulphonic acid, 

toluenesulphonic acid, benzenesulphonic . acid, naphthalenedisulphonic acid, 

acetic acid, propionic acid, lactic acid, tartaric acid, citric acid, fumaric acid, 

20 maleic acid or benzoic acid. 

Physiologically acceptable salts may likewise be metal or ammonium salts of the 

compounds according to the invention which have a . :free carboxyl group. 

Particularly preferred examples are sodium, potassium, magnesiuin or calcium 

salts, and ammonium salts which are derived from ammonia or organic amines 

25 such as, for example, ethylamine, di- or triethylamine, di- or triethanolamine, 

dicyclohexylamine, dimethylaminoethanol, arginine, lysine, ethylenediamine or 
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2-phenylethylamine. 

The compounds according to the invention can exist in stereoisomeric forms 

which either are related as image and mirror image ( enantiomers) or are not 

related as image and mirror image (diastereomers). The invention relates to the 

5 enantiomers or diastereomers or mixtures thereof in each case. These mixtures 

of enantiomers and diastereomers can be separated into the stereoisomerically 

pure components in a manner !mown per se. 

Preferred compounds of the general formula (I) are those 

in which 

10 A, D, E, G, L and M are identical or different and 

represent hydrogen, fluorine, chlorine, bromine, trifluoromethyl, 

carboxyl, hydroxyl, straight-chain or branched alkoxy or alkoxycarbonyl 

with, in each case, up to 4 carbon atoms or straight-chain or branched 

alkyl with up to 4 carbon atoms, which can in turn be substituted by 

15 hydroxyl or by straight-chain or branched alkoxy with up to 3 carbon 

atoms, 

R1 and R2 are identical or different and 

represent hydrogen, cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, 

cycloheptyl, cyclooctyl or straight-chain or branched alkyl with up to 8 

20 carbon atoms, which is optionally substituted by cyclopropyl, cyclopentyl 

or cyclohexyl, or 

represent phenyl which is optionally substituted by fluorine, chlorine or 

bromine, or 

R 1 and R2 form, together with the carbon atom, a 4-7-membered cycloalkyl 

25 rmg, 

and 
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R3 represents phenyl which is optionally substituted up to 3 times, 

identically or differently, by nitro, carboxyl, fluorine, chlorine, bromine, 

cyano, by straight-chain or branched alkenyl or alkoxycarbonyl with, in 

each case, up to 4 carbon atoms or by straight-chain or branched alkyl 

5 with up to 5 carbon atoms, which is optionally substituted by hydroxyl, 

carboxyl or by straight-.chain or branched alkoxy or alkoxycarbonyl with, 

in each case, up to 5 carbon atoms, and/ or is optionally substituted by a 

group of the formula -OR4 or -NR5R6
, 

in which 

10 R4 denotes hydrogen or straight-chain or branched alkyl or alkenyl with, 

15 

20 

in each case, up to 4 carbon atoms, 

R5 and R6 are identical or different and 

denote phenyl, hydrogen or straight-chain or branched alkyl with up 

to 5 carbon atoms, 

or straight-chain or branched acyl with up to 6 carbon atoms, which 

is optionally substituted by a group of the formula -NR7R8; 

in which 

R7 and R8 are identical or different and 

denote hydrogen or straight-chain or branched acyl with up to 

6 carbon atoms, 

where appropriate in an isomeric form and the salts thereof 

Particularly preferred compounds of the general formula (I) are those 

·in which 
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A, D, E, G, L and M are identical or different and 

represent hydrogen, fluorine, chlorine, bromine, trifluoromethyl, 

carboxyl, hydroxy~ straight-chain or branched alkoxy or alkoxycarbonyl 

with, in each case, up to 3 carbon atoms or represents straight-chain or 

5 branched alkyl with up to 3 carbon atoms, 

R1 and R2 are identical or different and 

represent hydrogen, cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, 

cycloheptyl, cyclooctyl or represent straight-chain or branched alkyl with 

up to 6 carbon atoms, which is optionally substituted by cyclopentyl or 

10 cyclohexyl, or 

represent phenyl which is optionally substituted by fluorine, chlorine or 

bromine, or 

R1 and R2 form, together with the carbon atom, a 5-7-membered cycloalkyl 

ring, 

15 and 

R3 represents . phenyl which is optionally substituted up to 3 times, 

identically or differently, by hydroxyl, trifluoromethyl, trifluoromethoxy, 

carboxyl, or by straight-chain or branched alkoxy, alkyl or 

alkoxycarbonyl with, in each case, ·up to 3 carbon atoms, 

20 where appropriate in an i8omeric form and the salts thereof: 

A process for the preparation of the compounds of the general formula (I) 

according to the invention has also been found and is characterized in that 

racemic or else already enantiomerically pure carboxylic acids or their activated 

derivatives of the general formula (II) 
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(II} 

CO-R
9 

racemic or enantiomerically pure 

in which 

A, D, · E, G, L, M, R 1 and R 2 have the indicated meaning, 

and 

5 R9 represents hydroxyl or represents an activating radical, preferably 

chlorine, 

are amidated with phenylglycinols of the general formula (III) 

in which 

R3 has the indicated meaning, 

10 in inert solvents, where appropriate in the presence of bases and/ or ancillary 

substances. 

The process according to the invention can be illustrated by way of example by 

the following formula diagram: 
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: OH 

HN~ 
2 

+ 

y 
_........ OH 

CO-NH- '-""'" 

6 

Suitable solvents for the amidation in this case are inert organic solvents which 

are not changed under the reaction conditions. These include ethers such as 

diethyl ether or tetrahydrofuran, halogenated hydrocarbons such as 

dichloromethane, trichloromethane, tetrachloromethane, 1,2-dichloroethane, 

5 trichloroethane, tetrachloroethane, 1,2-dichloroethylene or trichloroethylene, 

hydrocarbons such as benzene, xylene, toluene, hexane, cyclohexane, or 

petroleum fractions, nitromethane, dimethylformamide, acetone, acetonitrile or 

hexamethylphosphoric triamide. It is likewise possible to employ mixtures of the 

solvents. Dichloromethane, tetrahydrofuran, acetone or dimethylformamide are 

10 particularly preferred. 

Bases which can be employed for the proce~ according to the inve~tion are, in 

general, inorganic or organic bases. These preferably include alkali metal 

hydroxides ~ch as, for e~ple, sodium hydroxide or potassium hydroxide, 

alkaline earth metal hydroxides such as, for example, barium hydroxide, alkali 
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metal carbonates such as sodium carbonate or potassium carbonate, alkaline 

earth metal carbonates such as calcium carbonate or alkali metal or alkaline 

earth metal alcoholates such as sodium or potassium methanolate, sodium or 

potassium ethanolate or potassium tert-butoxide, or organic amines (trialkyl 

5 (C1-C6)amines) such as triethylamine, or heterocycles such as 

1,4-diaz.abicyclo[2.2.2]octane (DABCO), 1,8-diaz.abicyclo[S.4.0]undec-7-ene 

(DBU), pyridine, dimethylaminopyridine, methylpiperidine or morpholine. It 

is also possible to employ as bases alkali metals such as sodium and hydrides 

thereof such ·as sodium hydride. Sodium and potassium carbonates and 

10 triethylamine are preferred. 

The base is employed in an amount of from 1 mol to 5 mol, preferably from 

1 mol to 3 mol, based on 1 mol of the compound of the general forinula (II). 

The reaction is generally carried out at a temperature in the range from O°C to 

150°C, preferably from +20°C to+ 1 IO°C. 

15 The reaction can be carried out under atmospheric, elevated or reduced 

pressure (for example 0.5 to 5 bar). Atmospheric pressure is generally employed. 

The reaction can, where appropriate, also take a course via the activated stage 

of the acid halides which can be prepared from the corresponding acids by 

reaction with thionyl chloride, phosphorus trichloride, phosphorus 

20 pentachloride, phosphorus tribromide or oxalyl chloride. 

The bases listed above may also be employed as acid-binding aids for the 

amidation. 

Likewise suitable as ancillary substances are dehydrating reagents. These 

include, for example, carbodiimides such as diisopropylcarbodiimide, 

25 dicyclohexylcarbodiimideor N-(3-dimethylaminopropyl)-N'-ethylcarbodiimide·. 

hydrochloride or carbonyl compounds such as carbonyldiimidazole or 
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1,2-oxazolium compounds such as 2-ethyl-S-phenyl-1,2-oxazolium-3'­

sulphonate or propanephosphonic anhydride or isobutyl chloroformate or 

benzotriazolyloxy( dimethylamino )phosphonium hexafluorophosphate or 

diphenylphosphoryl azide or methanesulphonyl chloride, where appropriate in 

S the presence of bases such as triethylamine or N-ethylmorpholine or 

N-methylpiperidine or dicyclohexylcarbodiimide and N-hydroxysuccinimide. 

The ancillary substances are generally employed in an amount of :from 0.5 to 

3 mol, preferably from 1 to 1.5 mol, based on 1 mol of the appropriate 

carboxylic acids. 

10 The carboxylic acids of the general formula (II) are novel and can be prepared 

by initially preparing, by reacting compounds of the general formula (IV) 

15 

T-CH2 

(IV) 

in which 

R1 and R2 have the indicated meaning, 

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

bromine, iodine, tosylate or mesylate, and preferably represents bromine, 

and 

with compounds of the general formula (V) 
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A G 

,.,N13-L 0 (V) 

N M 
E 

in which 

A, D, E, G, L and M have the indicated meaning, 

the compounds of the general formula (VI) 

A G 

_.,N13-L D 

N M (VI) 
E 

CH2 CO R10 
2 

R2 

in which 

5 A, D, E, G, L, M, R1
, R2 and R10 have the abovementioned meaning, 

in inert solvents, where appropriate in the presence of bases, 

and subsequently hydrolysing the esters by conventiona.J. methods. 

The enantiomerically pure acids, that is to say compounds of the formula (II) 

in which R1 and R2 must be differe~t, are furthermore obtained by preparing, 

10 from the D- or L-menthyl esters of the general formula (VII) 

H3C'°' 7 . 
(VII) 

:::-..,. CH-CO-R11 
2 2 

in which 
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R11 represents D- or L-menthyl, 

by reaction with compounds of the general formula (VIiia) and (Vlllb) 

R1-Z (VIiia) R2-Z (Vlllb). 

in which 

5 R1 and R2 are different and otherwise have the indicated meaning, 

and 

Z represents halogen, preferably bromine, 

the enantiomerically pure menthyl esters of ·the general formula (IXa) 

and (IXb) 

H
3C'OI 

~ * (IXa) 
CH-CO-R11 

H
3C'O 7 

I 
~ • (IXb) 

CH-CO-R11 

l 2 
R, 

l 2 
R2 

10 in which 

R 1, R 2 and R 11 have the indicated meaning, 

converting the latter in a next step by a halogenation inttl the compounds of the 

general formula (Xa) and (Xb) 
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T-CH'IJ 2 r 

~ ~H-CO-R11 (Xa) 
I 2 
R, 

(Xb) 

in which 

R1, R2
, T and R11 have the indicated meaning 

subsequently preparing by reaction with the compounds of the general 

formula (V), the enantiomerically pure compounds of the general formula (XI a) 

5 and (Xlb)· 

A 

D 

A 

D 

in which 

* 
CH-CO R11 

I 2 
R, 

.. 
CH-CO R11 

I 2 
R2 

(Xia) 

(Xlb) 

A, D, E, G, L, M, R 1, R 2 and R 11 have the indicated meaning 

and then converting the latter by hydrolysis into the enantiomerically pure acids 

ofthe general formula (Ila) and (Ilb). 
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It is additionally possible to prepare the enantio~erically pure acids of the 

formula (II) by initially converting racemic carboxylic acids of the general 

formula (XII) 

(XII) 

by reaction with (R)- or (S)-phenylethylamine in inert solvents and subsequent 

5 crystallization of the phenethylammonium salts and subsequent hydrolysis of 

the salts, into the enantiomerically pure compounds of the general 

formula (XIIIa,b) 

(}Giia) 

(Xllib} 

preparing from the latter in another step with isobutene, in inert solvents and 

in the presence of acids, the enantiomerically pure esters of the general 

10 formula (XIVa, b) 
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(XIVa) 

(XIVb) 

converting the latter as described above by a halogenation into the 

enantiomerically pure compourids of the general formul~ (XVa,b) 

and converting the latter by reaction with the compounds of the general 

formula (V) into the enantiomerically pure esters of the general 

5 formula (XVIa,b) 



Le A 31 544-For¢jgn Countries - 16 -

A G 

hNJt 0 

(XVla) 

* 
CH-C02t8u I . 
R1 

A G hN:)L 0 

N M (XVIb) 

* 
CH-C02tBu 

12 
R 

and in the final steps as described above, preparing the corresponding 

enantiomerically pure acids and activated derivatives. 

Solvents suitable for the processes are conventional organic solvents which are 

not changed under the reaction conditions. These preferably include ethers such 

5 as diethyl ether, dioxane, tetrahydrofuran, glycol dimethyl ether, · or 

hydrocarbons such as benzene, toluene, xylene, hexane, cyclohexane or 

petroleum :fractions, or halogenated hydrocarbons such as dichloromethane, . 

trichloromethane, tetrachloromethane, dichloroethylene, trichloroethylene or 

chlorobenzene, or ethyl acetate, triethylamine, pyridine, dimethyl sulphoxide, 

10 dimethylformamide, hexamethylphosphoric triamide, acetonitrile, acetone or 

nitromethane. It is likewise possible to use mixtures of the said solvents. 

Dimethylformamide, toluene and tetrahydrofuran are preferred. 

Bases which can be employed for the processes accor~ing to the invention are 

in general inorganic or organic bases. These preferably. include alkali metal 

15 hydroxides such as,· for example, sodium hydroxide or potassium hydroxide, 

alkaline earth metal hydroxides such as, for example, barium hydroxide, alkali 
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metal carbonates and bicarbonates such as sodium carbonate, sodium 

bicarbonate or potassium carbonate, alkaline earth metal carbonates such as 

calcium carbonate, or alkali metal or alkaline earth metal alcoholates such as 

sodium or potassium methanolate, sodium or potassium ethanolate or 

5 potassium tert-butoxide, or organic amines (trialkyl(C1-C6)-amines) such as 

triethylamine, or heterocycles such as l,4-diazabicyclo[2.2.2]octane (DABCO), 

1,8-diazabicyclo[S.4.0]undec-7-ene (DBU), pyridine, dimethylaminopyridine, 

methylpiperidine or morpholine. It is also possible to employ as bases alkali 

metals such as sodium or hydrides thereof: such as sodium hydride. Sodium 

1 O bicarbonate, potassium carbonate and potassium tert-butoxide, D BU or 

DABCO are preferred. 

Solvents suitable for the hyd,rolysis are water or the organic solvents-customary 

for a hydrolysis. These preferably include alcohols such as. methanol, ethanol, 

propanol, isopropanol or butanol, or ethers such as t~~ahydrofuran or dioxane, 

15 or dimethylformamide, or dimethyl sulphoxide. Alcohols such as methanol, 

ethanol, propanol or isopropanol are particularly. preferably used. It is likewise 

possible to employ mixtures of the said solvents. 

The hydrolysis can, where appropriate, also be carried out with acids such as, 

for example, trifluoroacetic acid, acetic ·acid, hydrochloric acid, hydrobromic 

20 acid, methane8ulphonic acid, sulphuric acid or perchloric acid, preferably with 

trifluoroacetic acid. 

The hydrolysis is generally carried out at a temperature in the range from O°C 
' 

to +lOO°C, preferably from +20°C to_ +80°C. 

The hydrolysis is generally carried out under atmospheric pressure. However, it 

25. is also possible to employ reduced pres8ure or elevated pressure (for example 

from 0.5 to 5 bar). 

When carrying out the hydrolysis, the base is generally employed in an amount 
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offtom 1 to 3 mol, preferably from 1 to 1.5 mol, based on 1 mol of the ester. 

Equimolar amounts of the reactants are partfoularly preferably used. 

The hydrolysis oftert-butyl esters is generally carried out with acids such as, for 

example, hydrochloric acid or trifluoroacetic acid, in the presence of OJ.'.le of the 

5 abovementioned solvents and/ or water or mixtures thereof; preferably with 

dioxane or tetrahydrofuran. 

General process [A] according to the invention is generally carried out at a. 

temperature in the range from -30°C to+ lSO°C, preferably from SO°C to 150°C. 

Suitable and preferred conditions · for the individual steps to prepare 

10 enantiomerically pure acids are the following: 

Compounds of the general formula (IX) are preferably prepared in 

dimethylformamide and potassium tert•butanolate at a temperature in the range 

ftom -lO°C to+ lO°C. 

Halogenation of the compounds of the general formula (X) is carried out in 

15 chlorobenzene with 1,3-dibromo-5,5-dimethylhydantoin in the presence of 

azobisisobutyronitrile at a temperature in the range from O°C to 11 O°C. 

The reaction to give the compounds of the general formula (XI) takes place 

under a protective gas atmosphere in dimethylformamide and potassium tert­

butanolate at a temperature in the range from O°C to 30°C. 

20 Hydrolysis of the compounds of the general formula (XI) can be carried out as 

described above, with the HBr/ formic acid system being particularly preferred. 

The hydrolysis is carried out at a temperature in the range from 20°C to 1 OO°C. 

Reaction of the compounds of the general formula (XII) talces place with 

methylene chloride under reflux. 
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Suitable and preferred activating reagents are trifluoromethaneslilphonyl 

chloride, mesyl chloride, oxalyl chloride and thionyl chloride. Thionyl chloride 

is particularly preferred. 

The reaction to give the compounds of the general formula (XIVa) talces place 

5 in the first step preferably in tetrahydrofuran and triethylamine, and in the 

second step in the water/hydrochloric acid system. The reaction is carried out 

at a temperature in the range from 30°C to 70°C. 

Concentrated sulphuric acid is particularly preferably employed as acid for 

preparing the compounds of the general formula (XV) according to the 

10 invention. The preparation is carried out with methylene ~hloride. 

In the further work-up step, potassium carbonate is employed as base. The 

reaction takes place at a temperature in the range from O°C to +20°C, 

particularly preferably at lO°C. 

The compounds of the general formula (XV) are halogenated with 

15 N-bromosuccinimide in methylene chloride m the presence of 

azobisisobutyronitrile. 

The base is generally employed in an amount of from 0.05 mol to 10 mol, 

preferably from 1 mol to 2 mol, in each case based on 1 mol of the compounds 

of the general formulae {IV), (VIII), (XI) and (XIVa). 

20 The processes according to the invention are generally carried out under 

atmospheric pressure. However, it is also possible to carry out the process under 

elevated pressure or under reduced pressure (for example in a range from 0.5 to 

5 bar). 

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



Le A 31 544-Foreiun <;:ountries - 20-

The compounds of the general formula (IV), (VIII) and (VIiia) are known or 

can be prepared in analogy to known methods. 

The compounds of the general formula (V) are in some cases known or novel, 

but can then be prepared in analogy to published methods. 

5 The compounds of the general formula (VII) ·are novel as species an~ are 

prepared from the corresponding acid. 

The enantiomerically pure compounds of the general formula (IX) are, with the 

exception ofX= CH-isopropyl, novel and <?an be prepared as described above. 

The compounds of the general formulae {X),· (XI), (Xia) and (XII) ·are novel 

10 and can be. prepared as described above. 

The compounds of the general formula {XIV) and (XIVa) are in some cases 

known or can be prepared by customary methods. 

The enantiomerically pure compounds of the general formula (XV) and (XVI) 

are novel and can be prepared as described above. 

15 The compounds of the_ general formula (VI) are ~ovel and can be prepared as 

described above. 

The compounds of the general formula (I) according to .the invention have a 

spectrum of pharmacological effects which was unpredictable. 

They can be used as active compounds ·in medicaments for reducing changes in 

20 ve~l walls and for treating coronary heart disease, heart failure, brain 

dysfunction, ischaemic brain disease, stroke, disturbances· of blood flow, 

microcirculation disturbances and thromboses. 
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Furthermore, prolifuration of smooth muscle cells plays a crucial part in the 

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

inhibiting this proliferation and thus preventing atherosclerotic processes. 

The compounds according to the invention are distinguished by lowering the 

5 ApoB 100-associated lipoproteins (VLDL and its breakdown products such as, 

·for example, LDL), and ApoB 100, the triglycerides and cholesterol. Hence 

they have valuable pharmacological properties which are superior by 

comparison with the prior art. 

Surprisingly, the effect of the compounds according tC? the invention initially . 

10 comprises reducing or completely inhibiting the formation and/ or the release of 

ApoB 100-associated lipoproteins :from liver cells, which results in a lowering 

of the VLDL plasma level. This VLDL lowering must be associated with a 

lowering of the plasma levels of ApoB 100, LDL, triglycerides and cholesterol; 

thus a plurality of the abovementioned risk factors involved in changes in vessel 

15 walls are reduced simultaneously. 

The compounds according to the invention can therefore be employed for the 

prevention and treatment of atherosclerosis, of obesity, pancreatitis and of 

constipation. 

1. Inhibition of the release of ApoB 100-associated lipoproteins 

20 The test to detect inhibition of the release of ApoB 100-associated lipoproteins 

:from liver cells took place in vitro with cultivated liver cells, preferably with 

cells of the human line HepG2. These cells are cultured under standard 

conditions in medium for culturing eukaryotic cells, preferably in RPMI 1640 

with 10% fetal calf serum. HepG2 cells synthesize, and secrete into the culture 

25 supernatant, ApoB 100-associated lipoprotein particles which in principle have 

a similar structure to the VLDL and LDL particles to be found in the plasma. 
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These particles can be detected using an immunoassay for human LD L. This 

immunoassay takes place with antibodies which had been induced against 

human- LDL in rabbits under standard conditions. The anti-LDL antibodies 

(rab anti-LDL Abs) were purified by affinity chromatography on an 

5 immunosorbent with human LDL. These purified rab anti-LDL Abs are 

adsorbed onto the surface of plastic. This adsorption expediently takes place 

onto the plastic surface of microtitre plates with 96 wells, preferably on 

MaxiSorp plates. If ApoB 100-associated particles are present in the 

supernatant from Hep G2 cells, these particles can bind to the insolubilized rah 

10 anti-LDL Abs, resulting in an immune complex which is bound to the plastic 

surface. Unbound proteins are removed by washing. The immune complex 

present on the plastic surface is detected using monoclonal antibodies which 

had been induced against human LDL, and had been purified, under standard 

conditions. These antibodies were conjugated to the · enzyme peroxidase. 

15 Peroxidase converts the colourless substrate TMB into a coloured product in 

the presence ofH20 2• After acidification of the reaction mixture with H2S04, 

the specific absorption of light at 450 nm is determined and is a measure of the 

amount of ~oB 100-associated particles secreted into the culture supernatant 

by the HepG2 cells. 

20 Surprisingly, the compounds according to the invention inhibit the release of 

ApoB 100-associated particles. The IC50 indicates the concentration of 

substance at which the absorption of light is inhibited by 50% compared with 

the control (solvent control without substance). 
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Ex. No. ApoB 
IC50 [nM] 

2 1.3 

18 1.9 

24 0.6 

5 36 1.1 

54 0.7 

57 2.7 

2. Detennination ofVLDL secretion in vivo in hamsters 

The effect of the test substances on VLDL secretion in vivo is investigated on 

10 hamsters. To do this, golden hamsters are premedicated with atropine 

(83 mglkg s.c.) and then anaesthetized with Ketavet (83 mglkg s.c.) and 

Nembutal (50 mglkg i.p.). When the animals' reflexes have been lost, the 

jugular vein is exposed and cannulated. Subsequent~y, 0.25 ml/kg of a 20% 

strength solution of Triton WR-1339 in physiological saline is administered. 

15 This detergent inhibits lipoprotein lipase and thus leads to an increase in the 

triglyceride level because there is no catabolism of secreted VLDL particles. 

This triglyceride increase can be used as a measure of the VLDL secretion rate. 

Blood is taken from the animals by puncture of the retroorbital venous plexus 

before and one and two hours after administration of the detergent. The blood 

20 is incubated at room temperature for two hours and then at 4°C overnight in 
. . 

order to complete the coagulation. It is then centrifuged at 10,000 g for 

5 minutes. The triglyceride concentration in the serum obtained in this way is 

determined using a modified commercially obtainable enzyme assay 

(Merckotest® Triglyceride No. 14354). 100 µl of serum are mixed with 100 µI 

25 of assay reagent in 96-well plates and incubated at room temperature for 

10 minutes. Subsequently, the optical density is determined at a wavelength of 

492 nm in an automatic plate i:eader (SLT Spectra). ·Serum samples with a 

triglyceride concentration which is too high are diluted with physiological 
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saline. The triglyceride concentration present in the samples is determined using 

a standard plot measured in parallel. In this model, test substances are 

administered either intravenously immediately before administration of the 

detergent or orally or subcutaneously before induction of anaesthesia. 

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

Substances to be investigated for their inhibitory effect on triglyceride 

absorption in vivo are administered orally to male Wistar rats with a body 

weight between 170 and 230 g. For this purpose, the animals are divided into 

groups of 6 animals 18 hours before administration of the substance and then 

10 their food is withdrawn. Drinking water is available to the animals ad libitum. 

The animals in the control groups receive an aqueous tragacanth suspension or 

a tragacanth suspension which contains .olive oil. The tragacanth/ olive oil 

suspension is prepared using an Ultra-Turrax. The substances to be investigated 

are suspended in a corresponding tragacanth/ olive oil suspension, likewise with 

15 an Ultra-Turrax, immediately before adm.inistration of the substances. 

Blood is taken :from each rat by puncture of the retroorbital venous plexus to 

determine the baseline serum triglyceride content before the administration by 

gavage. Subsequently, the tragacanth suspension, the tragacanth/ olive oil 

suspension without substance (control animals) or the substances suspended in 

20 · a corresponding tragacanth/ olive oil suspension are administered to the fusting 

animals by gavage. Further blood is taken to determine the postprandial serum 

triglyceride increase as a rule 1, 2 and 3 hours after the administration by 

gavage. 

The blood samples are centrifuged and, after obtaining the serum, the 

25 triglycerides are determined· by photometry using an EPOS analyser 5060 

(EppendorfGerlitebau, Netheler & Hinz GmbH, Hamburg). The triglycerides 

are determined fully enzymatically using a commercfally available UV assay. 



Le A 31 544-Foreian Countries 

The postprandial serum triglyceride increase is calculated by subtracting the 

initial triglyceride level for each animal from its corresponding postprandial 

triglyceride concentrations (1," 2 and 3 hours after administration). . 

The differences (in mmol/l) at each time (1, 2 and 3 hours) are averaged for the 

5 groups, and the averages for the serum triglyceride increase (ATG) for the 

animals· treated with the substance are compared with the animals· which 

received only the tragacanth/ oil suspension. 

The changes in serum triglycerides for the control animals which received only 

tragacanth are calculated in the same way. The effect of the substance at each 

10 .time (1, 2 or 3 hours) is calculated as follows and reported in A% of the control 

receiving the oil. 

A TGrnihsiance - A TGlrapcanth con1ro1 

.&°lo triglyceride increase = A ~on iDlab - A rotmpcanth con1ro1 x l 00 

Effect of 1, 3 or 10 mg of test substance/kg of body weight orally on the 

triglyceride increase(.&%) 2 h after triglyceride intake in the serum of :fasting 

15 rats. The serum triglyceride increase in control animals after mt intake relative 

to the serum triglyceride level of tragacanth control animals corresponds to 

I 00%. n = 6 animals per group. 

Serum triglyceride increase in % 

(l h pp). 

Triglyceride intake 100 

Tragacanth control 0 

20 The statistical analysis is carried out with Student's t test after previous checking 
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of the variances for homogeneity. 

-·- .. _Substances which reduce the postprandial serum triglyceride increase, compared 

with the untreated control group, statistically significantly (p < 0.05) by at least 

30% at one time are regarded as pharmacologically active. 

5 4. Inhibition of VLDL secretion in vivo (rats) 

The effect oftest substances on VLDL secretion is likewise investigated on rats. 

For this purpose, 500 mglkg of body weight (2.5 mg/kg) of Triton WR-1~39 

dissolved in physiological saline are administ~ intravenously into the tail vein 

of rats. Triton WR.-1339 inhibits lipoprotein lipase and thus, through inhibition 

10 of VLDL catabolism, leads to an increase m the triglyceride and cholesterol 

·· levels. These increases can be used as a measure of the VLDL secretion rate. 

Blood is taken :from the animals by puncture of the retroorbital venous plexus 

before and two hours after administration of the detergent. The blood is 

incubated at room temperature for 1 h for coagulation, and the serum is 

is obtained by centrifugation at 10 000 g for 20 s. The triglycerides are 

subsequently determined using a commercial coupled enzyme assay (Sigma 

Diagnostics®, No. 339) by photometry at . a wavelength of 540 nm. 

Measurement takes place with the aid of a likewise coupled enzyme assay 

(Boehringer Mannheim®, No. 1442350) at a wavelength of 546 nm. Samples 

20 with triglyceride and cholesterol concentrations which exceed the range of 

measurement of the methods are diluted with physiological saline. ,The serum 

concentrations in each case are found by means of standard series measured in 

parallel. Test substances are administered orally, intraveously or subcutaneously 

immediately after the Triton injection. 

25 The invention additionally relates to the combination ·of novel 

pyrimido[l,2~b]indoles of the general fonnu~ (I) with a glucosidase and/or 

amylase inhibitor for the treatment of familial hyperlipaemia, of obesity 
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( adiposity) and of diabetes mellitus. G lucosidase and/ or amylase inhibitors for 

the purpose of the invention are, for example, acarbose, adiposine, voglibose, 

miglitol,. emig1itate, MDL-25637, camiglibose (MDL-73945), tendamistat, 

AL-3688, trestatin, pradimicin-Q and salbostatin. 

5 A combination of acarbose, miglitol, emiglitate or voglibose with one of the 

compounds according to the invention, of the general formula (I) detailed 

above, is preferred. · 

The novel active compounds can be converted in ;:i. lmown manner into 

conventional formulations such as ~ablets, coated ~blets, pills, granules, 

10 aerosols, syrups, emulsions, suspensions and. solutions, using inert, non-toxic, 

pharmaceutically suitable excip1ents or salvents. The therapeutically active 

compound should be present in these in a concentration of; in each case, about 

0.5 to 90% by weight of the complete mixture, that is to say in amounts which 

are sufficient to achieve the stated dose range. 

15 The formulations are produced, for example, .by extending the active 

compounds with solvents and/ or excipients, where appropriate with use of 

emulsifiers and/ or dispersants, it being possible, for example in the case where 

water is used as diluent, to use organic solvents as auxiliary solvents where 

appropriate. 

20 Administration takes place in a conventional way, preferably or8:l~y or · 

parenterally, in particular perlingually or intravenously. 

In the case of parenteral administration, it is possible to employ solutions of the 

active compound using suitable liquid vehicles. 

In general it has proved ·advantageous· to administer, in order to achieve 

25 effective results, amounts of about 0.001 to 1 mwk& preferably about 0.01 to 

. 0.5 mwk& of body weight on intravenous administration, and the dosage on 
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oral administration is about 0.01 to 20 mg/kg, preferably 0.1 to 10 mg/kg, of· 

body weight. 

It. may nevertheless be nece~ where appropriate to depart from the stated 

amounts, in particular depending on the body weight and the mode of 

5 administration, the individual response to the medicament, the nature of its 

formulation and the time or interval over which administration takes place. 

Thus, it may su:ffi~e in some cases to manage with less than the 

abovementioned minimum amount, whereas in other cases the upper limit 

mentioned must be exceeded. In· the case of administration of relatively large 

10 amounts, it may be advisable to divide these into several individual doses over­

the day. 

Abbreviations: 

Ac - acetyl 

AIBN - azobisisobutyronitrile 

15 Bn - benzyl 

Bz - benzoyl 

cDec - cyclodecyl 

CDI - N'-(3-dimethylaminopropyl)-N-ethylcarbodiimide 

hydrochloride 

20 cDodec - cyclododecyl 

cHept - cycloheptyl 

cHex - cyclohexyl 

cNon - cyclononyl 

cOct - cyclooctyl 
. 25 cPent - cyclopentyl 

cPr - cyclopropyl 

18-crown-6 - 1,4, 7, 10, 13, 16-hexaoxacyclooctadecane 

cUndec - · cycloundecyl 

DCC = dicyclohexylcarbodiimide 
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l lllllll llllll llll lll llll 
DDQ = 2,3-dichloro-5,6-dicyano-1,4-benzoquinone 
dia - diastereomer 

.. 
diaA =- diastereomer with the larger Rr 

... 

diaB - diastereomer with the smaller Rr 
5 DMAP = 4-(N ,N-dime~ylamino )pyridine 

DME - 1,2-dimethoxyethane 
DMF - N ,N-dimethylformamide 
DMSO - dimethyl sulphoxide 
ent - enantiomer 

10 Et - ethyl 

ROBT - 1-hydroxy-lH-benzotriazole 
iBu - isobutyl 
iPent - isopentyl 

iPr - isopropyl 
15 Me - methyl 

Ment - (L)-menthyl 
Mes - mesyl 
NBS - N-bromosuccinimide 
nBu - normal butyl 

20 nHex - normal hexyl 
nPent - normal pentyl 
nPr - normal propyl 
Ph - phenyl 
PPA - polyphosphoric acid 

25 pTol - para-tolyl 
pTos == para-tosyl 
rac - racemate 
sBu -- Secondary butyl 
tBu - tertiary butyl 

30 TFA - trifluoroacetic acid 
·rnp - tetrahydrofur8n 
TMS - tetramethylsilane 
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Method for preparin& the mobile phase BABA: 

87.9 ml of an aqueous 0.06667 molar potassium dihydrogen phosphate solution 

and 12.1 ml of an aqueous 0.06667 molar disodium hydrogen phosphate 

solution are mixed. 60 ml of the solution prepared in this way are sh~en with 

5 200 ml ofn-butyl acetate, 36 ml ofn-butanol and 100 ml of glacial acetic acid, 

and the aqueous phase is separated off The organic· phase is the mobile phase 

BABA 

Solvent mixtures used: 

Solvent Designation 

10 Petroleum ether: ethyl acetate = 20: 1 A 

Petroleum ether: ethyl acetate= 2:1 B 

Petroleum ether: ethyl acetate= 5:1 c 
Dichloromethane: ethanol = 20: 1 D 

Petroleum ether: ethyl acetate= 1:1 E 

15 Dichloromethane: ethanol= 50:1 F 

Dichloromethane G 

Petroleum ether: ethyl acetate= 9:1 H 

Dichloromethane: methanol= 19:1 I 

Petroleum ether: ethyl acetate = 4: 1 J 
20 . Dichloromethane: methanol= 100:1 K 

Dichloromethane: methanol= 100:3 L 

Toluene M 

Toluene·: ethyl acetate = 9: 1 N 

Toluene: ethyl acetate= 2:1 0 
25 Petroleum ether: ethyl acetate= 10:1 p 

Petroleum ether: ethyl acetate= 20:1 Q 
Petroleum ether R 

Petroleum ether: ethyl acetate= 6:1 XA 
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St.arting compound& 

Example I 

Methyl 4-tolylacetate 

Me~ 

~C02Me 

This Sheet Has Been Replaced 
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300 g(l.998 mol) of 4-tolylacetic acid are dis&>lved in 2.5 I of methanol, stirred 

5 with 100 ml of concentrated sulphuric acid and boiled under reflux ·for 2.5 h. 

Then a total of 430 g ( 5.1 mol) of sodium bicarbonate are gradually stirred in 

(evolution of carbon dioxide), the methanol is substantially evaporated off in 

vacuo, the residue is partitioned between water and dichloromethane, and the 

aqueous phase is back-extracted with dichloromethane. The combined organic 

10 phases are dried with sodium sulphate, and solvent is removed in vacuo. The 

residue is distilled under high vacuum. 

Yield: 336 g 

Boiling point: 65°C (0.5 mbar) 

Rr = 0.81 (toluene: ethyl acetate = 2:1) 

15 Example II 

Ethyl 4-tolylacetate 

OEt 

~thyl 4-tolylacetate is prepared in analogy to the method in Example 1 starting 
. . 

:from 4-tolylacetic acid. 

Rr= 0.43 (A) 
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Example ID 

tert-Butyl 4-methylphenylacetate 

Me~ 

~C021Bu 
450 g(3 mol) of4-methylphenylacetic acid, 1.13 I (12 mol) oftert-butanol and 

90 g (0. 74 mol) of dimethylaminopyridine are dissolved in 2 1 of 

5 dichloromethane. Addition of 680 g (3.3 mol) of dicyclohexylcarbodiimide 

dissolved in 400 ml of dichloromethane is followed by stirring at 25°C for 20 h, 

the precipitated urea is :filtered off With suction and washed with 200 ml of 

dichloromethane~ and the organic phase is washed twice each with 500 ml of 

2 M hydrochloric acid and water. The organic phase is dried with sodium 

10 sulphate, concentrated and distilled. 

Yield: 408 g ( 66%) 

Boiling point: 73~ 78°C (0.2 torr) 

Example IV 

tert-Butyl (2R12S)-2-cyclopentyl-2-( 4-methylphenyl)acetate 

· 15 33.5 g(0.3 mol) of potassium tert-butoxide are introduced into 100 m_l ofDMF 

with_ exclusion of moisture at O°C, and· S 1.6 g (0.25 mol) of the compound from 

Example III ~ 250 ml of D MF are added drop~se. The mixture is stirred at . . 
O°C for 30 min, 32.2 ml (0.3 mol)"of cyclopentyl bromide m 150 ml ofDMF 



Le A31 544-Foreigo Countries - 33 -

are added dropwise at 5- lS°C, and the mixture is stirred at 25°C for 20 h. After 

concentration, the residue is partitioned between water and diethyl ether, and 

the ether phase is dried over sodium sulphate and concentrated. The product 

crystallizes out. 

5 Yield: 67 g (97.5%) 

Solidification point: 51-53°C 
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The racemic compounds in Table I are prepared in analogy to the method in Example IV: 
Table I: 

H3C 

O•Y 

x 

Ex. No -x -v 11.)m.p.f»C) 
b)Rf (so1vent) 

Spectra 

v -CH3 =Mc -c(CH:J3 = IBu h) 031 (M) 

VI -C2H5= llt tBu h) 0.67 (M) ----· VII -cH2CH2CH3 = nl'r tBu h) 0.69 (M) 

VIII -cH(CH3}, = iPr Mc h) 0,86 (0) 

IX -CH(CH3)2 = iPr tBu h) 0.76 (N) 

x -CH2CH2CH,CH3 = nBu tBu h) 0.74 (M) 

XI -cH2CH(CH:J2 = iBu tBu h) OJO (M) 

XII -cH,CH,CH,CH,CH3 = nPent tBu b) o.1s CH> 

XIII -cH2CH2-CH(CH3)2 == iPent tBu b) O.SI (P) 

XIV -cH(CH,CH3), IBu MS: 276 cM' .4%) 

xv -cH2CH2CH2CH2CH2CH3 = nHcx tBu b) 0.75 (M) 

XVI -CH2CH(CH,CH3)2 tBu MS: 290 (M+. 1%) 

Starting matar:ia1 
from b. Ho. 

Ill 

Ill 

Ill 

I 

Ill 

Ill 

Ill 

Ill 

Ill 

Ill 

Ill 

Ill 
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Table I = Continuation 

Ex. No -x -v 
XVII 

6=·~· 
Me 

XVIII Mc 

= cllcx 

XIX cHex: tBu 

xx Me 

= cllepl 

XXI cHepl IBU 

XXII IBu 

= cOcl 

- 35 -

a)m.p.(0 C) Spectra 
startl.ng naater.:La1 

b)~ (solvent) 
from Bx. ~o. 

b) O.S9 (P) I 

h) 0/12 (QI I 

bl 0.72 CMl lll 

b) 0.57 (M) I 

b) 0.67 (M) Ill 

b) 0.77 (M) Ill 
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The compounds in Table II are prepared in analogy to the metlwd in Example IV; only 2.5 equivalents of the base and 
2.5 equivalents of the halogenoalkane (in the case of the cyclic alkyl radicals 1.2 equivalents of the a,ro-dihalogenoalkane) are 
employed. 

Table II 

H3CY') Jl~ 
.·~X O•Y 

Ex. No. 'x; -v a)m.p. {°C) Spectra Starting material from 
h) Rr (10.V.nt) Ex.No. 

xxv y. lBu h) 0.68 (F) Ill 

H
3
C CH3 

.XXVI ·y lBu b) 0.12 (R) Ill 

H3C~C CH2CH3 

XXVll 

H.C(H,.cXHz)zCH3 

tBu b) 0,84 (B) Ill 

XXVlll 

H,C(H,Cx~2hCH3 
lBu b) 0.82 (C) Ill 

XX.IX 

0 
tBu b) 0.23 (R) Ill 
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Example XXXII 
tert-Butyl (2R/ 28)-2-( 4-bromomethylphenyl)-2-cyclopentylacetate 

e· 

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

tetrachloromethane and heated to boiling. Addition of 0.82 g of 

S azobisisobutyronitrile is followed by addition of 18.7 g (0.105 mol) -of . 

N-bromosuccinimide in portions, and the .mixture is subsequently refluxed for 

1 h, cooled to O°C and filtered to remove sticcinimide. The product precipitates 

after concentration of the filtrate. It is washed with petroleum ether ( 40/ 60) and 

dried. 

10 Yield: 20 ·g (57%) 

Solidification point: 73-76°C 

The racemic compounds in Table III are prepared in analogy to the method for 

Example No. XXXII: 
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Table III:· 

Ex.No. -x 
XXXJll -H 
XXXIV -H 

xxxv Me 

XXXVI Et 

XX.XVII nPr 

xxxvm iPr 

XXXIX iPr 

XL nBu 

XLI iBu 

. XLJI nPent 

XI.Ir'! iPent 

XLIV -CH(CH2CHJ2 
I 

XLV nHex 

- 40 -

Br 

O•Y 

x 

-v a)m.p. (0 C) 
b-l Rr (Solvent) 

Me b) OAS (XA) 

tBu b) O.S4 (H) 

tBu b) o.78 fMl 

tBu b) 0.75 CM) 

tBu bl O.!O CM) 

Mc b) 0.78 CG) 

tBu bl 0.90 <Nl 

tBu b) O.B2 <Ml 

tBu bl 0.86 (G) 

tBu bl 0.73 CH\ 

tBu 

tBu 

tBu bl 0.8S CM> 

Spectra 

MS: 302, 304 
lM + NH4r~ 100%, 
98%) 

MS: 372, 374 
lM+Nll .. I'; 79%, 77%) 

MS: 372, 372 
((M+NH .. t+; 4%, 4%> 

Starting material from 
~No. 

I 

III 

v 
VI 

Vil 

VIII 

IX 

x 
XI 

XII 

XIII 

XIV 

xv 

·-
I .... 
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Table III - Continuation 

Ex.No. -x 
Xl,VI -cH2CH(CH2CHJ2 

XI.VII cre111 

XI.VIII dlex 

IL ell ex 

L cHcot 

Lt cHcpt 

Lil cOcl 

I.Ill 

la 
LIV 

·.\) 

~ 

- 41 -

-v a) m.p. (°C) . 
bl R·. ( solvent ) 

Spectra starting mateflal from 
Ex. No. 

tBu MS: 386, 388 XVI 
UM+Nlt .. I': 14%, 14%) 

Mc h) 0.63 {I') XVII 
Mc hl o.47 rQ) XVIII 
tllu b) 0,58 CP) XIX 
Mc h) 0.59 (M) xx 
tBu b) OJ4 (0) XXI 
tHu bl OA9 lO). XXll 
tBu b) O,S8 (A) xxm 

tBu 111-NMR (250 Milz, XXIV 
Cl>C13, TMS): 
li = J.58 (M, IH), 4.49 
(S,2H)ppm 
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The compounds in Table IV are prepared in analogy to the metho4 in Example XXXII: 

.Table IV 

Ex .. No. 'x.-' 
LV Y. 

H
3
C CH3 

LVI Y. 
H~CH2C CH2CH3 

LVJI 

H .. C(H,cXH2)2CH3 

LVIII 

H"C(H~cXHz)3CH3 

Br 

-v 
tBu 

tBu 

tBu 

tBu 

0 

x)lo-v 

a)m.p. (°C) 
h) Rr (solvent) 

b) 0.68 (F) 

b) 0.38 (Q) 

b) 0.84 (B) 

b) 0.82 (C) 

Spectra 

f 

StarUng material from 
Ex. No. 

xxv 

XXVI 

XXVll 

XXVlll 
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Table IV - Continuation 

Ex. No. 'x' -v a)m.p. (°C) Spectra· 
b) Rr (solvent) 

. LIX 

0 
tBu MS: 356. 358 

<IM+Nll4f': 9%, 11%) 

l.X 

0 
tBu MS: 3711 .. 172 

ClM+NH.i': 5%, 5%) 

LXI 

0 
tBu bl 0.47 (Q) 

starting material from 
Ex. No • 

XXIX 

xxx 

XXXI 

• • 

-~ -Cf> 
-C/.l 
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Exampl~ LXII 

· Ethyl (2R/2S)-2-{2-nitrophenyl)-2-cyanoacetate 

This Sheet Has Been Replaced 

I Ill/Ill Mll/l/~l Ml llll . 

93.4 g (832 mmol) of potassium tert-butanolate an~ 92.4 ml (868 mmol) of 

ethyl cyanoacetate are stirred with 680 ml of tert-butanol at about 20°C · 

5 [compare C.A Grob and 0. Weissbaeh, Helv. Chim. Acta M, 1748 (1961)]. 

·· --· After 30 minutes, a solution of 63 g ( 400 mmol) of 2-chloronitrobenzene in 

150 ml oftert-butanol which has been preheated to about 60°C is f!lI1 in and 

the mixture is boiled under reflux for 10 hours. The reaction solution is cooled 

to about 200C and adjusted to a pH of 3 with 2 M hydrochloric ·acid and 

10 subsequently evaporated in a water bath at 40°C {30 mbar). The residue is 

poured into 1. · 1 of diethyl ether and SOO ml of water, and the organic phase is 

separated off and washed several times with aqueous sodium bicarbonate · 

solution and then with water. The solution is dried with magnesium sulphate 

and evaporated, and th~ crude product is purified by chromatography on silica 

15 gel 60 (Merck/40-63 µm/petroleum ether: ethyl acetate= 3:1). 

Yield: 67.7 g (289 mmol) 72% of theory 

TLC: Rr= 0.46 (B) 
1H-NMR (CDCl3, 250 MHz, TMS): s = 1.33 (t, 3H); 4.31 (q, 2H); 5.68 

(s, lH); 7.65 (m, lH); 7.73 - 7.81 (m, 2H); 8.23 (m, lH) ppm. 

· 20 The racemic compounds in Table V are prepared in analogy to the method in 

Example LXII. 
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A 

3 

Ex. No. A a) m.p. (CC) Spectra Starting 
b) Rr (solvent) material from 

Ex.No. 

LXIII 4-Cl MS (CI, NH3): 

286 ([M+NH4r; 
73%) 

LXIV 5- b) 0.53 (G) 
OMe 

LXV 4- b) 0.47 (G) 
OMe· 

Example LXVI 

2-~ino-3-ethoxycarbonylindole 

20 g(85.4 mmol) ofthe compound :from Example LXII are heated to lOO°C.in 

300 ml of acetic acid, a total of 15 g.(268 mmol).ofiron powder _are added in 

10 portions with vigorous stirring, and the mixture is boiled under reflux for 
. . 

45 minutes [compare C.A Grob and 0. Weissbach, Helv. Chim. Acta·.~ 1748 

(1961)]. After cooling to about 20°C, the mixture is filt~red with suction 

through a Seitz. filter and washed with 100 ml of acetic aciq. The filtrate is 

substantially ~vaporated and taken up again with diethyl ether and water, and 
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the organic phase is extracted with aqueous potassium bicarbonate solution. The 

collected aqueous phases are adjusted to pH = 3-4 with 2 M hydrochloric acid 

. and extracted by shaking with diethyl ether. Finally, the combined organic 

phases are dried with magnesium sulphate and evaporated. The crude product 

5 is purified by chromatography on silica gel 60 (Merck/ 40-63 µm/ petroleum 

ether: ethyl acetate = 2: 1 to 1: 1 ). 

Yield: 9.9 g (48.5 mmol) 57% of theory 

TLC: Rr= 0.35 (E) 
1H-NMR (tfoDMSO, 200 MHz, TMS): 5 = 1.32 (t, 3H); 4.21 (q, 2H); 6.68 

10 (s, br, 2H); 6.82 - 6.92 (m, 2H); 7.10 (m, lH); 7.54 (m, lH); 10.64 (s, br, lH) 

ppm. 

Example LXVII 

2-Aminoindole hydrochloride 

N 
I 
H 

30 g (147 mmol) of the compound :from Example LXVI are stirred in 350 ml of 

15 concentrated aqueous hydrochloric acid at lOO°C for 2 hours (evolution of 

carbon dioxide) [compare R.A Glennon and M. von Strandtmann, 

· · J. Heterocycl. Chem . .12, 135 (1975)). The reaction mixture is evaporated to 

dryness and extracted by stirring with a mixed solvent ethanol: diethyl ether = 
1:1. The 1st precipitate is :filtered off with suction, and the filtrate is extracted 

20 by stirring as before but now with a smaller amount of solvent, ~d again 

:filtered with suction (2nd precipitate). The batches of product are dried over 

phosphorus pentoxide under high vacuum. 

Yield: 

1st precipitate: 19.96 g (118 mmol) 81% of theory 

·25 2nd precipitate: 2.28 g (14 mmol) 9% of theory 

· TLC: Rr = 0.33 (BABA) 
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1H-NMR (d0 DMSO, 300 MHz, TMS): 5 = 4.19 (s, 2H); 7.13 (m, lH); 7.2. 

(m, lH); 7.31 (m, lH); 7.42 (m, lH); 9.95 (s, br, lH); 10.17 (s, br, lH); 12.39 

(s, br, lH) ppm. 

Example LXVIlI 

5 2-Nitro-5-chlorobenzyl cyanide 

Cl 

20 g(0.13 mol) ofp-chloronitrobenzene in 125 ml of ether and 25 g(0.65 mol) 

of powdered sodium hydroxide are added to 300 ml of liquid ammoriia with 

stirring. After stirring at about -35°C for 10 min, 10.5 g (0.14 mol) of 

chloroacetonitrile in 25 ml of ether are added dropwise over the course of 

10 40 min to this suspension at this temperature. After 2.5 h, the reaction is 

stopped by adding 25 g of SQlid am~onium chloride, the am~onia is 

evaporated oft and the volume is kept approximately constant by adding 

tetrachloromethane. The ether is then substantially removed by distillation, and 

the reaction mixture is filtered hot. The residue is extracted twice with 300 ml 

15 of hot tetrachloromethane each time, and the combined filtrates are 

concentrated. This residue is extracted three times with 125 ml of hot 

cyclohexane each time, and the residue is purified by chromatography on silica 

gel. 

. Yield: 5 g (20%, Lit. 75%) 

20 Rr= 0.32 (petroleum ether: ethyl acetate 10:1) . 
1H-NMR (200 MHz, CDCI3): o = 4.22 (s, 2H); 7.56 (dd, lH); 7.76 (d, lH); 

8.19 (d, lH) ppm. 

MS {Cl, NH3): 214 ([M+ NH4j+, 100%) 

Example LXIX 

25 2-N itro-5-methoxybenzyl cyanide 
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Me 
I 

~ CN o~ 
::,... I ~~o 

I 
0 

44.0 g (0.167 mol) of the compound from Example LXIV are stirred in 450 ml 

of 1 N sodium carbonate solution at SO°C for 18 h. After cooling to room 

temperature, the precipitate is filtered off with suction and dried at SO°C in 

vacuo (0.1 torr). 

5 Yield: 21.6 g (67%) 

Melting point: 78°C 
1H-NMR (200 MHz, CDC13): 6 = 3.95 (s, 3H); 4.26 (s, 2H); 6.98 (dd, lH); 

7.18 {d, lH), 8.27 (d, lH) ppm. 

MS (Cl, NH3): 210 {[M+NH4t, 100%) 

10 The compounds in Table VI are prepared in analogy to the method in 

Example LXIX: 
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Table VI This Sheet Has Been & 

111111111111111111111/i 

6 

A 

Ex. No. A a) m.p. (CC) Spectra Starting 
b) Rr (solvent) material from 

Ex. No. 

LXX 4-Cl ·MS (Cl, NH3): 214 LXIII 
([M+ NH4t; 100%) .. 

LXXI 4- a) 62°C LXV 
OMe 

5 Example LXXII 

2-Amino-5-chlorobenzyl cyanide 

Cl 

~.O g (0.025 mol) of the compound ftom Example LXVIII and 4.6 g 

(0.039 mol) of tin are suspended iri 40 ml of isopropanol and, at lO°C under 

argon, 21 ml of concentrated hydrochloric acid are slowly added. ·After the 

10 addition is complete, the cooling bath is removed ·so that the internal 

temperature reaches 35-40°C. The tin ~as Virtually dissolved after about 1.5 h, 

and addition of 1 N sodium ·hydroxide ·solution to a sample of the reaction 

solution no longer causes a blue coloration. The reaction mixture is 

concentrated to about 15 ml and :filtered, the residue is dissolved in 50 ml of 
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water ~d again filtered. The filtrate is· adjusted to pH 8.0 at S°C with .about 

12 ml of 30% strength sodium hydroxide solution, and the precipitate is filtered 

off and washed twice with 25 ml of water each time. The filter cake is then 

extracted three times with 25 ml of boiling isopropanol each time, and the 

5 filtrate is concentrated in vacuo and dried. 

Yield: 2.5 g (60%) 
1H-NMR (200 MHz, CDC13): 8 = 3.55 (s, 2H); 3.70 (s, broad, 2H); 6.69 (d, 

lH); 7.14 (dd, lH); 7.21 (d, lH) ppm. 

MS (EI): 166 (M+, 74%) 

10 The compounds in Table VII are prepared · in analogy to the method in 

Example LXXII: 

Table VII 

tt6 1 CN 

A . 

4 2 NH2 
3 

Ex. No. A a) m.p. (CC) Spectnl Starting 
b) R, (solvent) material from 

Ex. No. 

LXXIII 4-Cl a) 8S°C LXX 
15 LXXIV 5- MS (CI, NH3): 163 LXIX 

OMe ([M+ Ht, 100%) 

LXXV 4- MS (Cl, NH3): 163 LXXI 
OMe ([M+H]+, 100%) . 

This Sheet Has Been Replaced : 

I \Ill'\ Ill\\ \~I •1 Ill\ . 
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2-Amino-5-chloroindole hydrochloride 

Cl 

1.2 g (0.053 mol) of sodium are dissolved in 30 ml of isopropanol. To this 

solution at about 80°C are added 2.5 g (0.015 mol) of the compound from 

5 Example No. LXXII in 15 ml of isopropanol, and the mixture is then boiled 

under reflux for 1.S h. 15 ml of water are added to the reaction .solution at 

60°C, the isopropanol is substantially removed in vacuo, and the precipitate is 

filtered off. The latter is then taken up in 12 ml of isopropanol, I ml of water 

is added, and the pH is adjusted to 2.0. with ethanolic · hydrochloi;ic acid. 

10 Renewed concentration is followed by recrystallization from water/ acetone and 

drying in vacuo. 

Yield: 1.6 g (53%) 
1H-NMR (200 MHz, CDC13): O = 4.22 (s, 2H); 7.24 {d, lH); 7.37 (d, lH); 

7.51 (d, lH); ~0.18 (s, lH); 10.40 (s, ·lH); 12.58 (s, lH) ppm. 

15 MS (EI): 166 (M+, 100%)~ 

The compounds in Table VIII are prepared in analogy to the method in 

Example No. LXXVI: 

Table VIII 

c1· 
NH2 
+ 
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Ex. No. A a) m.p. (°C) Spectra Starting 
b) Re (solvent) material from 

Ex. No. 

LXXVII 6-Cl a) >200°C MS (Cl, NH3}: LXXIII 
167 
([M+H]+, 100%) 

LXXVIII 5- a) >200°C MS (CI, NH3): LXXIV · 
OMe 163 

([M+H]\ 100%) 

LXXIX 6- a) >200°C MS (CI, NH3): LXXV 
OMe 163 

([M+H]+, 100%) 

5 Example LXXX 

2,4-Dimethylpyrimido[l,2-d]indole 

~-h-N~ 
N Me 

22 g (131 mmol) of the compound from Example LXVII in 200 ml of pyridine 

are reacted with 16.7 ml (196 mmol) of 2,4-pentanedione at about 20°C 

[compare AN. Kost, R.S. Sagitullin, V.I. Gorbunov and N.N. Modyanov, 

10 Khim. Geterosild. Soedin .6, 359-363 (1970); English trans~ation 334-337]. After 

20 hours, the reaction mixture is poured into 1.2 I of water and the resulting 

precipitate is filtered off with suction. The crude solid. is washed several times 

with water, sucked dry and· dried over phosphorus pentoxide under high 

vacuum. 

15 Yield: 22.5 g (115 mmol.) 88% of theory 

TLC: Rr= 0.31 (B) 

.. 
1H-NMR (CDCI3, 300 MHz, TMS): 0 = 2.51 (s, 3H); 2.93 (s, 3H); 6.19 
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(s, lH); 6.77 (s, lH); 7.25 (m, lH); 7.38 (m, Ui); 7.83 (m, lH); 8.05 (m, lH) 

ppm. 

The· compounds in Table IX are prepared in analogy to the method in 

Example LXXX: 

11i1iii1iiUr 
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Table IX 

ex.· No. A G 

LXXXI H Mc 

LXXXll H Et 

l.XXXlll H Et· 

LXXXIV H Mc 

LXXXV H Mc 

LXXXVI H Et 

LXXXVU H Me 

LXXXVIJI 6-Cl Me 

LXXXIX 7·tl Mc 

xc 6-0Mc .Mc 

XCI . 7-0Mi: Ml! 

• 

- 54 -

A 5 :XG 6~N ~ L 

~Nh M. 
8 

L M a)m.p. {°C) ' Starting matarlal from 
fJ) Rr (solvent) Spectra Ex. No. 

II Ht h) OJ9 CL) LXVll 

II Me b) OJI (L) I.XVII 

II Et MS (Cl): 224 (M'. I.XVII 
100%) 

Me Me b) 0.60 CB) I.XVII 

Et Me b) 0.48 CB> I.XVII 

Me Me b) 0.7S (B) I.XVII 

Mc · Et b) 0.60 (B) r.xvn 
II Me a) IS5°C LXXVI 
(I Me MS (C:I, N~): 231 l.XXVll 

(IM+fllj. I J%) 

H Me . b) 0.8S (I) l.XXVlll 

II Mc 11) 7ri0 l" l.XXIX 



. Le A 31 544 - Foreign Countries - SS -

Example XCII 
tert-Butyl. 2(R/S)-cyclopentyl-2-[4-(2,4-dimethyl-pyrimido[l,2-a]indol-9-yl-

methyl)phenyl]acete 

6.57 g(33.5 mmol) ofthe compound from Example LXXX, 26.1 g(50.2 mmol) 

5 · of the compound from Example XXXII and 10.9 g (33.46 mmol) of caesium 

carbonate are mixed in 70 ml of anhydrous N ,N-dimethylfonnamide undC! 

argon at about 20°C and stirred in an oil bath at 120°C for 45 minutes. The 

cooled reaction mixture is poured into cold water and extracted with diethyl 

ether. The organic phase is dried wi$ magnesium sulphate and evaporated. The 

10 crude product obtained in this way is extracted by stirring with methanol, 

filtered off with suction, washed with methanol and dried over phosphorus 

pentoxide under high vacuum. 

1st yield: 8.02 g (17.1 mmol) 51% of theory 

The evaporated :filtrate is purified by · chromatography on silica gel 60 

15 (Merck/40-63 µm/petroleum ether: ethyl -acetate= 10:1 to 5:1). 

2nd yield: 1.40 g (3.0 mmol) 9% of theory 

TLC: R,= 0.44 (C) 
1H-NMR (CDC13, 200 MHz, TMS) 6 = 0.93 (m, lH); l.36 (s, 9H); 1.14 -

1.71 (m, -6H); 1.85 (m, lH); 2.38 {m, lH); 2.51 (s, 3H); 2.92 {s, 3H); 3.06 {d, 

20 lH); 4.46 (s, 2H); 6.15 {s, _ lH); 7.12 - 7.34 (m, 6H); 7.63 (m, lH}, 8.o.s {m, 

lH} ppm. 

The racemic compounds in Table X are prepared in analogy to the method in 

Example XCII: 
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Table X 

A 

Ex. No. A G '· 
XClll H Me If 

XCIV II Me II 

xcv If Me H 

XCVI II Me H 

XCVll ff Me H 

XC\'111 II M~ II 

IC H Me ff 

- 56 

LL 
:_ __ ~ 

N G 

x 

1\1 x 

II.le II 

Mc Me 

Me Et 

l\.111 nPr 

Me nDu 

II.I.: iRu 

Me nPent 

0-Y 

\' •}In.fl. (OC) 
It) Rr (solvent) 

tBu b) 0.63 (J) 

tBu h) 0.211 (C) 

tBu h) 0.34 (C) 

t8u 11) 11,49 (C) 

tUu Ii) 0.35 (C) 

mu h) IJ.!17 (H) 

tBu 

Spectra etlltlng ........ , 
. fnlm Ex. No. 

l.'IC.'CX and 
XXXIV 

l.XXX and 
xxxv 
I.XX."< and 
XXXVI 

1-'<XX and 
XXXVll 

l.'l{,_°X and 
XI. 

1-~XX and 
XI.I 

MS(CI, Nlft lXXX and 
4JI (IM I In. . XI.II 
100%) 
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Table X - Continuation 

Ex.No. A G. '· 
c II Mc " 
Cl " Me II 

en II M.: II 

cm H Me II 

CIV II Me If. 

CV II Me n 

CVI n Me H 

CVll II . Me n 

CVllJ II Me II 

CIX H Me H 

ex II Me II -CXI ff Et H 

.cxn ff Et H 

C"Xlll II Me Me 

CXIV H Me Et 

C<V H .Et Me 

- 51 -

l\i x \:" •)mP· ("<:) Starting materla 
b) Rr (solvent) Spectra from Ex. No. 

Mc iPcnl IOU h) O.S4 (J) L.XXXend 
XLllJO 

Me -Cll(l~t)2 lllu h) 11.69 (J) L,.11."X end 
XI.IV 

Me nliex tD\I h> CJ.Jc, tl"> l .. '\XX end 
XLV 

Mc ·Cl 12CH(1'1)2 I Hu h) 0.69 (J) L.'\.'l\X end 
XLVI 

Me cllex tDu b\ 0.27 (Cl l.XX.'< end IL 

Me cllex Me h) O.SI CB) L."\"XX end 
XLVllJ 

Mc cffeDI tBu b)OJ8 CC) 1..XXX end I.I 

Me \.'01.1 tBu b) 0,25 (C) LXXX end 
I.II 

Me ·Cllz-cPent tOu b) 0.42 (C) LXXX end 
Liii 

Me 

-{_}-a 
Me b) 0,43 (J) l .. "'<X.'I: end 

Et cPent tBu b) 0.37 (H) L.'CXXI end 
X."'<Xll 

Me c:Pent tHu b) 0.82 (L) u:xxn end 
XX.XII 

Et ePent tBu h) 0.70 (H) l.XXXlll end 
X"XXll 

~le cl'""' tHu h) 11.-17 (KJ l.XXXIV end 
XXXll 

Me cPent Ment h) 0.50 (C) l.X,."XV end 
CLXXll 

Me cPenl Ment b) fl.S4 (C) I .XXXVI arid 
Cl.XXll 
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Table X - Continuation 

Ex. No. A (; I. M x \' 

CXVI II Me Mc F.1 cPcnl Menl 

C.'X\'11 6·C.'I M.: H Mc i:Pcnl !Hu 

<.'X\"111 7-C'I Mc II Me .:P.:nt tlJu 

CXIX 6-0Mc Me II Mo: i:l'cnl IHu 

cxx 7-0Mc Mc H Mc cPenl IDu 

.,. 

a)m.p. oC.') 
Ii) R,<•olvent 

spectra 

h) O.SO (C) 

a) 1111"'(' 

MS (l'I. NII ). 
503 <M'. um~;.) 

h) O,X7 (I.) 

h) O.R4 (L) 

stmttng nmertlll 
fnlmEx.No. 

l~~X.\:VI and 
CL."'<.\:11 

lu\:XXVlll 
undXXXll 

L.'XX.'.:IX and 
x.-.:xn 
XC and 
XXXll 

XCI and 
.X."'<.\:11 

--~ ~-· . I /'" 
~..-® 
-~·1:7'· .. n .. 
~-·g· 
~· 

-~ - C'll 
~·ttf 
- g 
- 1:1 
;;;:::::::=: ~ 
- 'E. -=I» 

§. 
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Example CXXI 

2(R/S)-2-Cyclopentyl-2-[4-(2,4-dimethyl-pyrimido[l,2-a]indol-9-yl­

methyl)phenyll-acetic acid 

8.00 g (17.1 mmol) of the compound from Example XCII are reacted with 

5 14 ml of concentrated hydrocl:iloric acid in 60 ml of dioxane at a bath 

temperature of70°C for 1.5 h. The reaction solution is cooled and diluted with 

600 ml of water, and the pH is adjusted to 2.5 with 2 M aqueous sodium 

hydroxide solution. The precipitate resulting from this . is filtered off with 

suction, washed several times with water and dried over phosphorus pentoxide 

10 under high vacuum. 

Yield: 6.89 g (16.7 mmol) 98% of theory 

TLC: R,= 0.41 (D) . 
1H-NMR (D6-DMSO, 200 MHz, .TMS): S = 0.89 (m, lH); 1.08 - 1.61 (m, 

6H); 1.78 (m, lH); 2.37 (m, lH); 2.46 (s, 3H); 2.96 (s, 3H); 4.32 (s, 2H); 6.46 

15 (s, lH); 7.11 - 7.37 (m, 6H); 7.70 {m, lH); 8.19 {m, lH); 12.15 {s, br, lH) 

ppm . 

. The racemic compounds in Table XI are prepared in analogy to the method in 
Example CXXI: ' 
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Table XI 

A 

Ex. No. A c; •• 

CXXll II Me H 

CXXlll H Me II 

<..,_"XIV II t.fe H 

cxx.v II Mc II 

CX.XVI II Me H 

CXX.Vll H Me II 

CXX\"111 H Me II 

CXXIX H Me II 

CX:'V' H Me H 

- 60 -

~NLL 
~--;l N G 

OH 

x 

l\I " •)m.p.(•C) spectra Staftin!J -az:ial 
II) R, C•o1-tl ~:raa llK. lro. 

Me II MS (Cl. Nll1): 34.S X:Clll 
llM+Hl'. 20'%) 

Me Me bl 023 tDl XCIV 

Me Et bl 0,38 (Ul xcv 

Me nPr b\029 fl)) XCVI 

Me nDu bl 0 17 CD> xcvu 

Me iBu bl CJ,2S <Bl XCVJll 

Me nPent MS en Nll1: 4" I<.' 
tlt.ftlll'. llJD~oJ 

Me iPent MS (Cl, NllJ): 414 (M'. (.' 

I00%) 

Me Cll(Et)J MS (Cl, NH~ 41S Cl 
<IM+tW, 10 .!.) 
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Table XI - . Continuation 

Ex. No. A G r. 

CXXXI II Mc II 

CXXXll II Mc II 

CXXXlll II Me II 

CXXXI\' II Mc II 

cxxxv II Me II 

t."XXXVI II Me II 

CXXXVll II Mc II 

CXX.XVlll II Et H 

CXXXIX II f.I H 

CXL H Me Moe 

CXLI 6°CI Me II 

CXLll 7-CI Me II 

CXLlll 6-UMe Me II 

CXl.IV 7.(>Me Me JI 

- 61 -

1\1 x •1 m.p. ("C) Spectra IStartlng materfal 
h) At (solvent) from Ex.No. 

Me nllcx h> D.20 (0) l'll 

Mc .(.'II !Cll(l·:l)1 MS (l'I. NI~): 42!.I -.·111 
<It.I+ Ill', I J~lt) 

Me c:llex b) 0.16 ([I) l'IV 

Mc cllc111 b) 0.$2 (I)) C\'I 

Mc cOc:l h> 0 4$ (I)) CVll 

Me ·Cll,c:Pcnl bl 0,22 <Dl CVlll 

Et i:Pent bl 0.13 (I.) ex 

Me i:Penl bl 0.26 CL) <.'XI 

~:· cl'enl MS (Cl. Nl:M, 441 om 
flM+IU' I .i 

Me cl'enl MS (Cl. Nl:M, 427 <.-XIII 
<IM+m•. I .It 

Me cPent MS (Cl, NI~ 447 CXVll 
CIMtHl

1 
I ' 

Me cPcnt MS (Cl. NH~47 cxvm 
<IM+m+, 1 

Me .:Pent MS (Cl, NH]) 443 CXIX 
<IMtll}', 1110% 

Me cPent MS (Cl. NH,) 442 (M'. l'XX 
100% . 
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Example CXLV 

2-(S)-2-Cyclopentyl-2-[4-{(2,4-dimethyl-3-ethyl-pyrimido[l,2-a]indol-9-

yl)methyl}phenyl-acetic acid 

Me 

~hN:XEt 
N Me 

445 mg (0.769 mmol) of the compound :from.Example CXlV are boiled under 

5 reflux in 6 ml of formic acid and 3 ml of 48%. strength hydrobromic acid for 

4 h, then poured into water and adjusted to pH = 2 with sodium bicarbonate; 

The resulting_precipitate is filtered o:ffwith suction, washed with water, sucked 

dry, washed with petroleum ether and again sucked dry. The crude yield after · 

· drying over phosphorus pentoxide in vacuo is 242 mg. The mother liquor from 

10 this work-up is taken up in diethyl ether and water, the aqueous phase is back­

extracted with ether, the combined organic phases are dried with anhydrous 

magnesium sulphate, and the solvent is removed in vacuo - finally under high 

vacuum. 

Crude yield: 50 mg 

15 The combined batches of product are purified by chromatography in silica 

gel 60 (Merck/dichloromethane: ethanol= 100:1). 

Yield: 259 mg 

Rr= 0.30 (B) 

The compounds in Table XII are prepared in analogy· to the method in 

20 Example CXL V: 

1iiU1iihii 
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. Table XII 

A 

Ex. No. ,\ (: 

CXl.VI 11 Et 

t'Xl.\'11 II Mc. 

I. 

Mc 

Mc 

M 

~L 
;___~ 

N G 

x 

1\1 

Mc 

F.t 

- 63 -

OH 

x •)m~. ("<~) Spectra 
•) Rr (solVentJ 

.:Pent b) 0.27 (D) 

.:Pent b) 0.111 (8) 

Starting material 
from Ex. No. 

<·xv 

CXVI 

-~ _en 
-00 
~if 
~(II - ... 
iiiiiiiiiii ::c: -I» -en 
=tc 
===g -::s 
iiiiiiiii ::0 ===.a -Ii>' ~o 

(II 
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Example. CXLVIII 

2(R/S)-2-Cyclopentyl-2-[4-{(2,4-dimethyl-pyrimido(l,2-a]indol-9-yl)methyl}­

phenyl}·acetiC acid 

4.16 g (9.45 mmol) of the compound :from Example CV are reacted in 132 ml 

5 of 1 M aqueous sodium hydroxide solution and 200 ml of 1,4-dioxane at 60°C 

for 72 h. The reaction mixture is evaporated to about 150 ml, 400 ml of water 

are added, and the pH is adjusted to 2.5 at O°C with 2 M aqueous hydrochloric 

acid. The precipitate resulting from this is filtered off with suction, washed with 

water, sucked dry and dried over phosphorus pentoxide in vacuo. 

10 Yield: 3.5 g 

Rr= 0.20 (B) 

The racemic compounds in Table XIII are prepared in analogy to the method 

in Example CXL VIII: 
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The compounds in Table XIV are prepared in analogy to the method in 

Example XCII: 

Table XIV: 

Ex. No. -X-

CL 
\ 
/ 

C(Me)2 

CLJ 
\ 
/ 

C(Et)2 

CLIJ \ 
/ 

C(nPr)2 

CL III 
\ 
/ 

C(nBu)2 

CLIV 

6 
CLV 

0 

Me 

---~N~ 
N Me 

ll)m.p. C'C) 
h) Rr (so1nnt) 

b) 0.42 (G) 

h) 0.13 (A) 

h) 0,34 (C) 

bl 0,36 (C) 

h) 0.75 (J) 

b) 0.56 (J) 

0 

X)lO-tBu 

Spectra 
Starting material 
~Ex.No. 

LXXXand LV 

LXXX and LVI 

LXXX and 
l. VII 

l.XXX and 
I.VIII 

l.XXX and LIX 

LXXX and LX 
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1111111111111111111r Table XIV - Continuation 

Ex. No. ·X- a)m.p. {°C) Spectra Starting material 
b) Rr (solvent) from Ex. No. 

·cLVI b) 0.37 (K) LX."'<X and LXI 

The compounds in Table XV are prepared in analogy to the method in 

Example CXXI: 
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Table XV: 

,...,__-~-N~ 
N Me 

Ex.No. -X- a)m.p. (OC) Spectra Starting material 
b) R, flOlvent) from Ex. No. 

CLVll 
\ b) 0.11 (8) Cl. 

/ 
C(Me)2 

CLVIIJ 
\ MS (CI, NH~ 401 CI.I 

([M+Hr, I Yo) 

/ 
C(Et)2 

CLIX 
\ 

b) 0.20 (B) CI.II 

/ 
C(nPr)2 

CLX 
\ b) 0.25 (B) Cl.Ill 

/ 
C(n8u)2 
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Table XV - Continuation 

Ex. No. -X· a)m.p. C°C) 
h) Rr (SCllnnll 

Spectra J starllng material 
from Ex. No. 

CLXJ 

0 
MS (FAB): 399 Cl.IV 
({M+H)' .. 1S%) 

CLXll 

0 
MS (FAB): 412 t"l.V 
(M·, 100%) 

CLXIII · 

6 
MS (Cl, NH~ 427 Cl.VI 
ClM+Hr. l ) 
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Example CLXIV 

Methyl 2(Rl S)-2-cyclopentyl-2-(3-tolyl)acetate 

Me 

OMe· 

The title compound is prepared in analogy to the method in Example IV :from 

methyl 2-(3-tolyl)acetate. 

5 Rr = 0.56 (P) 

Example CLXV 

Methyl 2(R/ S)-2-(3-bromomethylphenyl)-2-cyclopentylacetate 

Br 

OMe 
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The title compound is prepared in analogy to the method for Example XXXII 

from the compound of Example CLXIV. 

Rr= 0.40 (P) 

Example CLXVI 

5 2(R/S)-2-Cyclopentyl-2-(4-methylphenyl)-acetic acid 

OH 

2.0 kg (7.2 mol) of the compound from Example IV are dissolved in 4 1 of 

dioxane in a 40 1 ve~l with stirrer and connected washtower. Addition of 4.5 1 

of concentrated hydrochloric . acid is followed by stirring at SO°C until 

conversion is complete (3 h). Ice is added to the reaction mixture, and the pH 

10 is adjusted to 12 with concentrated sodium hydroxide solution. Addition of 

water to dissolve the solids completely is followed by washing with acetic acid, 

the organic phase is washed with dilute sodium hydroxide solution, and the 

combined aqueous phases are adjusted to pH = 1 with concentrated 

hydrochloric acid while cooling. Two washes with ethyl acetate are followed by 
15 · drying over sodium sulphate and concentration. 

Yield: 1.27 kg; 81 % of theory 

Melting point: 92°C 

Rr= 0.20 (petroleum ether: ethyl acetate= 4:1) 
1H-NMR (CDC13, 200 MHz, TMS): 5= 0.98 {m, lH); 1.20 - 1.71 (m, 6H); 

20 1.82 - 2.05 {m, lH); 2.31 (s, 3H); 2.52 {m, lH); 3.21 {d, lH); 7.10 (m, 2H); 

. 7.21 m, 2H); 11.90 (br, s, lH) ppm. 
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Example CLXVII 

(S)-( + )-2-Cyclopentyl-2-( 4-methylphenyl)-acetic acid 

OH 

2.4 I of THF and 129. 7 g (1.28 mol) of triethylamine are added with stirring to 

a suspension of 560 g (2.57 mol) of the compound :from Example CL:XVI in 

5 4.8 I of water. The resulting solution ·is heated to 60°C, 155.4 g (1.28 _inol) of 

(S)-(-)-phenethylamine are added, and the resulting suspension is Stirred at 

60°C for 2 h. The reaction mixture is cooled to 20°C, and the precipitate is 

filtered off with suction, washed with 2.4 1 of water/THF (2:1) and dried in 

vacuo. 

10 Yield: 360 g ofphenethylammonium salt; 41.3% of theory based on racemate 

of Example No. CLXVI 

745 g (2.2 mol) of phenethylammonium salt are suspended in 3 I of water, 

acidified (pH = 1) with dilute hydrochloric acid ( 1: 1) and stirred for 30 

minutes. The oily suspension is washed three times with 1 1 of dichloromethane 

15 each time, and the combined organic phases are washed with water, dried over 

sodium sulphate and concentrated, whereupon the residue crystallizes. 

Yield: 475 g; 37.3% of theory based on racemate of Example No. CLXVI 

ee: 96.3% (HPLC) 

Melting point: 66°C 

20 The pure enantiomer is obtained by crystallization of the phenethylammonium 

salt :from THF and liberation of Example No. CLXVII as described_ above: 

ee: >99.5% (HPLC) 

Optical rotation: [a]5° = +59.55 (ethanoVc = 0.85) 

The HPLC method for determining the ee is as follows (the racemic compound 
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from Example CLXVI is used for comparison): 

Column: Chiracel OJ (Daicel) 

Particle size: 10 µ 

Packing: 

5 · Mobile phase: 

Flow rate: 

250 x 2 mm (:from Grom) 

n-heptane: 2-propanol = 97:3 

0.2 mVmin 

Inlet pressure: 22 bar 

Example CLXVIIl 

tert-Butyl (S)-{+ )-2-cyclopentyl-2-(4-methylphenyl)acetate 

OtBu 

10 6 ml of concentrated sulphuric acid.are added to a solution of 465 g(2.13 mol) 

of the compound from Example CLXVII in 1.4 l of dichloromethane, 

whereupon the temperature settles at about IO°C. 550 ml (5 mol) ofisobutene 

are condensed into a Dewar vessel and added in one portion to the precursor 

solution. The reaction mixture is stirred overnight. To complete the conversion, 

15 once again 6 ml of concentrated sulphuric acid and 500 ml of isobutene are 

added and stirred overnight. Addition of 40 g of potassium carbonate_ is followed · 

by stirring for 3 h, and then 2 1 of water are added, whereupon there is initially 

a large evolution of gas. After washing three times with 2 1 of dichloromethane 

each time, the combined organic ·phases are washed with 5 I of sodium chloride 

20 solution, dried over sodium sulphate and concentrated to an oil, which slowly 

crystallizes. 

Yield; 480 g; 82% oftheory 

Melting point: 45°C 

Rr = 0.90 (toluene: ethyl acetate = 8:2) 
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Example CLXIX 

tert-Butyl (S)-(+ )-2-(4-bromomethylphenyl)-2-cyclopentylacetate 

Br 

OtBu 

480 g (1.75 mol) of the compound :from Example CLXVIII are dWC>lved in 

3.4 1 of tetrachloromethane under reflux in a 10 I flask, and 70 g of the total 

5 amount of311 g(l.75 mol) ofNBS, and 14 g(0.085 mol) ofAIBN are added. 

The reaction starts after refluxing for about 1 h; after it has subsided, further 

NBS is added in 50 gportions. After refluxing for 5 hand subsequently standing 

at room temperature overnight, for work-up the mixture is cooled to O°C; and 

the succinimide is filtered off with suction and washed with 600 ml of 

10 tetrachloromethane. The combined filtrates are concentrated, and residual· 

solvent is removed to constant weight in vacuo. 

Crude yield: 570 g; about 100% of theory 

HPLC: 68.8% (15.5% precursor, 10.1% dibromo compound) 

The pure substance is obtained by column chromatography 

15 Rr = 0.42 (Q) 
1H-NMR (CDC13, 200 MHz, TMS): o= 0.98 (m, lH); 1.22 - 1.71 (m, 6H); 

· 1.40 (s, 9H); 1.90 (m, lH); 2.47 (m, lH); 3.16 (d, lH); 4.49 (s, 2H); 7.32 (m, 

4H) ppm. 
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Example CLXX 

(L)-Menthyl 2-(4-tolyl)acetate 

Me 

. 3.15 kgofp-tolylacetic acid are introduced into 9.451 oftoluene. While stirring 
and cooling, 3.115 kg ofL-menthol and 21.4 ml ofmethanesulpho~ic acid are 

5 added. The mixture -is then heated to reflux temperature and the appropriate 
amount of water is removed in a water trap over the course of 16 to 20 hours. 
Cooling to room temperature is followed by ·extraction· by stirring o~ce with 
4.41 1 of saturated sodium bicarbonate solution and twice with 4.41 1 of water 
each time. The solvent is removed from the organic phase to afford 5. 725 kg of 

10 required compound (GC 99.9"A», retention time 19.49 min). 
1H~NMR (CDC13, ppm): 7.05 - 7.15 (4H, m); 4.55 (lH, txd); 3.5 (2H, s); 2~8 
(3H, s); 0.65 (3H, s). 

Example CLXXI 

(L)-Menthyl 2-(S)-2-cyclopentyl-2-(4-tolyl)acetate · 

Me 

o· •'' 
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1.575 kg ofpot~ium tert-butanolate are dissolved in 3.75 1 ofDMF at room 

temperature. The solution is cooled to IO°C and, at this temperature, 2.678 kg 

of the compound :from Example CLXX are run in over the course of 

45 minutes, washing with 0.375 1 of DMF. Then, cooling fully, 1.658 kg of 

5 cycfopentyl bromide are pumped in over the course of 1 to 2 hours. The 

suspension is stirred for a further hour without cooling and then cooleq to -7°C. 

When - lO°C is reached, seeding is carried out with the correct diaSt:ereomer, 

and cooling at -7°C is continued. After -7°C is reached, the mixture is stirred 

at this temperature for 3 to 4 hours. Work-up takes place by introducing the 

10 reaction suspension into a mixture of 1.5 kg of ice and 6 kg of water. The 

mixture is then stirred at 0 to 2°C overnight. Work-up takes place by filtering 

the suspension with suction and washing the crystals with a total c;>f 2.5 1 of 

water. The crystals are dried in a vacuum oven at 45°C. 3.289 kg of an 85:15 

diastereomer mixture are obtained. 

15 4.345 kg of a mixture prepared as described above are dissolved in 21.75 1 of 

methanol at 30 to 35°C. After seeding with the correct diastereomer and cooling 

to room temperature, the mixture is stirred overnight and cooled to 0 to 5°C the 

next morning. After 1to2 hours at this temperature, the crystals are filtered off 

with suction, dried or again recrystallized. Repetition of the methanol 

20 crystallization once or twice allows material with a diastereomeric purity 

> 99.5% to be prepared (GC retention time 22.61 min). 

The yield of diastereomerically pure title compound is 65-70% over the 

cyclopentylation and purification by crystallization stages and can be increased 

to 75-80% by recrystallization or by epirilerization of the mother liquors with 

25 potassium tert-butanolate in D MF and renewed crystallization of the crude 

diastereomer mixture. 
13C-NMR (CDC13, CH signals, ppm) 128.90; 128.92; 73.96; 57.85; 46.92; 

. 43.13; 31.28; 25.96 ppm. 

This Sheet H~s Been Replaced 

I 111111 Ill\ ~II Ill II 
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(L)-Menthyl 2-(S)-2-(4-bromomethylphenyl)-2-cyclopentylacetate 

Br Me 

1.40 kg of the compound from Example CLXXI in 13. 74 1 of chlorobenzene are 

heated to 80°C. Then 0.618 kgofl,3.-dibromo-5,5-dimethylhydantoin is added, 

5 and the mixture is further heated to 85°C. Then, at this temperature, 20.4 g of 

AIBN are added to start the reaction. After the reaction has started, the 

temperature rises to 90 to 105°C, but then :fitlls back to about 85°C. Reaction is 

continued for a total of 2 hours. The contents of the ve~l are then cooled to 

room temperature and stirred for one hour. The precipitated crystals are filtered 

10 off with suction, and the solvent is removed from the filtrate. The remaining oil 

is 61.2% pure according to HPLC analysis (retention time 14.68 min.). 1.69 kg 

are obtained. The crude mixture can be employed in the following alkylations. 

Chromatography and subsequen~ crystallization afford a white powder of 

melting point 57-58°C with correct CH analysis. 

15 1H-NMR (CDC13, ppm): 7.3 (4H,.s); 4.65 (lH, txd); 4.45 (2H, s); 3.35 (lH, 

d); 0.65 (3H, d). 
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Example CLXXIIl 

Methyl 2-(R/ S)-2-phenyl-2-( 4-methylphenyl)acetate 

21.0 g (100 mmol) of 2-phenyl-1-(4-methylphenyl)-l-oxoethane and 38.8 g 

(120 mmol) of iodobenzene diacetate are di~lved in 300 ml of trimethyl 

5 orthoformate. 19.6 g of concentrated sulphuric aCid are added to this.solution, 

and the solution is stirred at 60°C for 6 h. The solution is cooled· to room 

temperature, diluted with water and extracted with diethyl ether. The combined 

organic phases are dried over sodium sulphate and evaporated in a rotary 

evaporator. The residue is purified by column chromatography. 

10 Yield: 13.1 g (55%) 

. Rr= 0.33 (Q) 

MS (FAB): 241 (25%), 181 {100%). 
1H-NMR (200 MHz, CDC13, TMS): S= 7.3 .. 7.10 {m, 9H); 4.99 (s, lH); 3.73 

(s, 3H); 2.31 (s, 3H) ppm. 
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Example CLXXIV 

This Sheet Has Been Replaced 

1111/lll lll/1 /~I Ml Ill/ 

Methyl 2-(R/ S)-2-( 4-chlorophenyl)-2-( 4-tolyl)acetate 

Cl 

The title compound is prepared in analogy to the method_ in Example CLXXIII. 

Rr= 0.41 (Q) 

5 · · . The racemic compounds in Table XVI are prepared in analogy to the method 

in Example XXXII: 
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Table XVI 

Br 

w 

Ex. No. w a) m.p. (CC) Spectra Starting 
b) R, (solvent) material from 

Ex. No. 

CLXXV H b) 0.74 (G) CLXXIII 

CLXXVI Cl b) 0.28 (G) CLXXIV 
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Preparation Examples 

Example 1 

N-{2(R)- and 2(S)-2-Cyclopentyl-2-[4-{2,4-dimethyl-pyrimido[l,2-a]indol-9-

yl-methyl)phenyl]acetyl}-(R)-phenylglycinol 

0 
: OH 

NH~ 

S 1.88 g ( 4.56 mmol) of the compound from Example CXXII are reacted in 

20 ml of dichloromethane with 0.63 g ( 4.56 mmol) of (R)-phenylglycinol, 

· 0.68 g (5.00 mmol) of 1-hydroxy-lH-benzotriazole, 1.01 g (5.20 mmol) of 

N'-(3-dimethylaminopropyl)-N-ethylcarbodiimide hydrochloride and 1.27 g 

(9.12 mmol) of triethylamine at about 20°C for 20 h. The reaction solution is 

10 then first washed with a buffer of pH = 2, and thereafter dried with magnesium · 

sulphate and evaporated. The crude diastereomer mixture is purified on silica 

· gel 60 (Merck/ 40-63 µml dichloromethane:ethanol = 20: 1 ). 

Yield: 2.20 g (4.14 mmol) 91% of theory 

The isomers (Examples 2 and 3) are separated by chromatography. 

15 452 mg of the yield described in Example 1 are di~lved in 10 ml of 

acetonitrile, 13 ml ofmethanol·and i ml ofwater and the resulting solution is 

20 

· loaded onto the HPLC column in several injection steps. 

Stationary phase: 

Temperature: 

Flow rate: 

· Mobile phase: 

K.romasil 100 C 18 5 µm 

50°C 

20 ml/min 

acetonitrile: water: methanol = ·37.5: 25: 37.5 



Le A 31 544-F"oreiiP .Collntries - 82 -

The eluates are collected after UV detection (230 nm) and first evaporated in 

vacuo and then :freeze-dried to remove residual solvent. 

Diastereomer A (Example 2): 176 mg 

Diastereomer B (Example 3): 160 mg 

5 Example 2 

N- {2(8)-2-Cyclopentyl-2-[ 4-(2,4-dimethyl-pyrimido[l,2-a]indol-9-yl­

methyl)phenyl]-acetyl}-(R)-phenylglycinol 

Me 

~/-N~ 'N~Me 0 
: OH 

NH..-..........,. 

TLC: Rr= 0.19 (petroleum ether: ethyl acetate= 1:1) 

Melting point: 208°C (uncorrected) 

10 1H-NMR (CDCI3, 300 MHz, TMS): S = 0.97 (m, lH); 1.26 (m, lH); 1.38 -

2.02 (m, 6H); 2.28 (m, lH); 2.51 (s, 3H); 2.55 (m, lH); 2.94 (s, 3H); 3.03 (d, 

lH); 3.77 - 3.89 (m, 2H); 4.48 (s, 2H); 4.94(m,·1H); 5.99 (d, lH); 6.17 (s, 

lH); 6.96 - 7.00 {m, 2H); 7.10 - 7.34 {m, 9H); 7.67 (m, lH); 8.07 (m, lH) 

ppm. 

15 Example 3 

·N - {2(R)-2-Cyclopentyl-2-[ 4-(2,4-dimethyl-pyrimido[l ,2-a]indol-9-

ylmethyl)phenyl]acetyl}-{R)-phenylglycinol · 
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0 

TLC: R.r= 0.19 (petroleum ether: ethyl acetate= 1:1) 

Melting point: 191 °C (uncorrected) 
1H-NMR (CDC13, 200 MH~ TMS):. O = 0.97 (m, lH); 1.22 (m, IH); 1.36 -

1.68 {m, 6H); 1.86 {m, lH); 2.49 {m, lH); 2.52 (s, 3H); 2.94 (s, 3H); 3.01 {d, 

5 IH); 3.66 - 3.81 (m, 2H); 4.48 (s, 2H); 4.93 {m, lH); 6.07 {d, IH); 6.18 (s, 

. lH); 7.13 - 7.37 {m, 1 lH); 7.66 (m, lH); 8.06 {m, lH) ppm. 

The absolute configuration of the enantiomerically pure carboxylic acids 2-(S)­

and 2-(R)-2- {4-(2-quinolinylmethoxy)phenyl }-2-cyclopentylacetic acid 

[compare BP 509 359] are lmown so that the absolute configurations of the 

10 amides of Example No. C 1 and Example No. C2 prepared therefrom in analogy 

to the method in Examples 1and2 can be deduced. The 1H-NMR spectra of 

the two diastereomeric products (200 MHz, doDMSO, TMS for Example 

No. Cl and 250 MHz, ~-DMSO, TMS for Example No. C2/Figure 1) show 

significant differences in the aromatic region: the H signals of the phenyl 

15 . radical of Example No. Cl at about 7.1 ppm (3H) and 7.3 ppm (2H), the H 

signals of Example No. C2 at about 7.3 ppm (SH). This finding has been 

applied to the compounds of Examples 2 and ·3 (Figure 2) and to other 

derivatives of this type, and the indicated absolute and relative configurations 

.were found in this way. 

20 . The compounds in Table 1 are prepared in analogy to the method in 

Example 1, 2 and 3: 
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Table 1: 

5 !xl N 

~N G 

I 
x 

Ex. No. Isomer A c L 

4 I II Me H 

s 2 dia II Me H 

6 dia A H Me H 

7 dia B H Me H 

8 2 dia H Me H 

9 dia A 11 Me H 

10 dia B H Me H 

II 2 dia II Mc ll 

12 diaA H .Me II 

13 dia B H Me H 

14 . 2 dia H Me 11 

- 84-

0 
: OH 

NH~ 

M x a)m.p. (0 C) 
b) a,. (solvent) 

Me II 

Me . Mc b) 0.28/0,33 (0) 

Me Me b) 0.28 cm 
Me Me b) {).'33 (0) 

Me .Et b) 0.28/0,31 (0) 

Me Et b) 0.28 (D} 

Me Et b) 0.31 (0) 

Mc nPr b) 0.46/0,((\ (O} 

Me nPr b) 0.63 (I>) 

Me nPr h) 0.46 (D) 

Me nBu · b) OA4 Cl)) 

Spectra 

MS (FAB): 464 
CIMHW, 20%) 

_E?. 
--"' Cll 
---=g° 

Sl. 
~ --II> __ .,, 
tP 

-Cl> 
g 
~ -.g 
~ 
8.. 

Starting material 
from Ex.No. 

CXXll 

cxxm 
c.:xxm 
cxxm 
CXXJV 

CXXJV 

CXXJV 

cxxv 
cxxv 
cxxv 
CXXVl 



-~ ....;.__rn 
-Cl.) 

!!!!!!! g' 
~n 
-r'+ 
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Table 1 - Continuation 

Ex.No. Isomer A 

15 dia A JI 

16 din B fl 

17 2 dia l·I 

18 dia A 11 

19 dia B II 

20 2 dia ti 

21 dia A H 

22 dia 13 · II 

23 2 dia H 

24 dia A .I[ 

25 dia B H 

26 2 dia H 

27 dia A H 

28 dia B II 

29 2 dia II 

30 dia A H 

31 dia B H 

32 2 dia·. H 

G L 

Me H 

Mi: II 

Me II 

Me H 

Mc II 

Me II 

Me II 

Me H 

Me H 

Me H 

Me H 

Me H 

Me H 

Mc II 

Me H 

Me H 

Me II 

Me H 

- 85 -

M x a)m.p. (0 C) 'spectra Starting material 
b) R1 (solvent) frcpmEx. No. 

Me nl;lu h) 0.44 (I)) CXXVI 

Me nDu h) 0.44 ll>) CXXVI 

Me iBu b) 0.42 <0) cxxvn 
Me iBu . bl 0.42 (0) cxxvu 
Me iBu b) 0.42 (D) cxxvn 
Me nPcnt a) 149°C cxxvm 
Me nPenl MS (FAB) 533 

cM•, l OO"A.) 
CXXVlll 

Me nPenl a) 140°C CXXVlll 

Me iPent a) 174°C CXXIX 

Me iPent . a) 164°C CXXIX 

Me iPent a) 204°C CXXIX 

Me -CH(Et)., a) I 10°C cxxx 
Me -CHCEt)., a} 112°C cxxx 
Me -CH<El)., a) 193°C cxxx 
Me nHex b J 0.(,J/0,58 (I> J <.:XXXI 

Me nllex b) 0.63 (D) CXXXI 

Me nHcx b) o.ss (D) CXXXI 

Me -CH.,CH<EO., a) 179°C CXXXfl 



_g 
=----"' 
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Table 1 - Continuation 

Ex.No. Isomer A G 

33 dia A II Mc 

34 dia n II Mc 

35 2 dia H Me 

36 din A H Me 

37 dia B II Mc 

38 2 dia JI Me 

39 dia A H Me 

40 dia B . II Me 

41 2 dia H Me 

42 dia A H Me 

43 dia B H Me 

44 2 dia H Me 

45 dia A H Mc 

46 din B II Mc 

47 2 dia II Mc 

48 dia A H Me 

. ·~ 

- 86 -

L M x a)m.p. (°C) Spectra S"'rtlng material 
IJ) Rr (solvent) ~mEx.No. 

II Me -Cl lzCI l(E02 MS lFAB) 5-l7 CXXXIJ 
(M', HKJ%) 

II Me -<.:U.,C.:H(Eth a) 181°l: <.:XXXll 

II Me cHex bl 0.31 (E) <.:XXXlll 

H Me cHex b) 0.31 (E). CXXXlll 

H Mc cllcx h> 0.31 cm cxxxm 
II Me cl lepl l:t) 0.42 (0) CXXXIV 

11 Me cHepl b) 0.42 (l>) <.:XXXJV 

H Me cllepl b) 0.42 (IJ) CXXXIV 

tl Me cOct b) 0.35/0.40 (()) cxxxv 
H Me cOct b} 0.40 (0) ·cxxxv 
H Me cOct b) 0.35 CD) cxxxv 
H Me -CH.,-cPent b) 0.'32 (0)· CXXXVI 

H Mc -CH,-cPent b) 0.12 (()) CXxXVI 

H Me -CH.,-cPent b} O.J2 (0) cxxxvr 
II Me 

-o-~ 
a) 12~°C l'll. 

H Me -Q-c1 o) 226°C Cll. 
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Table 1 - Continuation 

Ex.No. Isomer A G L M x a)m.p. (0 C) 
IJ) Rr (solvent) 

49 Jia B II Mc II Mc -0-CI 11) 216°l' 

50 2 Jia II Mc II Et cl'cnl a) 202°c 

SI 2 Jia II m II Me cPent a) 112°c 

S2 2 dia II Et H El cl>cnl a) 190°<.: 

53 2 dia II . Mc Mc Mc cPcnl a) 21s0 c 
S4 dia A II Mc Me Mc cPenl a) 197°C 

SS Jia B II Mc Me Me cPent a)> 230°C 

56 2 dia ... Mc Et Me cPent h) 0.13 (8) 

57 2 dia II Rt Mc Me cPent h) 0.13 cm 
58 2 dia .. Me Me Et cPenl b) 0.28 (0) 

S9 2 dia 6-Cl Me H Me cPent a) l60°C 

60 2 dia 7-Cl Me II Me cPent al 158°C 

61 2 dia 6-0Me Me II Me cPent al 144°C 
(", 1 .. 2 dia 7-ClMe Mc II Mc c:l1c:nt a) ISS0 l' 

the compounds in Table 2 are prepared in analogy to the method in Example I, 2 and 3: 

Spectra 

• • 

J st.rang material 
from Ex. No. 

<'·II. 

C.XXXVll 

CXXXVIII 

<.:XXXIX 

CXl. 

tXI. 

C.:XI. 

CXl.V 

ext.VI 

·cx1.v11 

cxu 
CXl.11 

C.:Xl .• 111 

rXl.IV 

-~ -"' -00 
!!!!!!!!!! g' 
!!!!!!! (I) 
-r+ 

iiiiiiiiii :::c: -I» -"' =tt1 ---n 
=g 
iiiiiiiiii :;ti -n 
-"Cl --!!!!!!!!!! R 

p.. 
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Table 2: 

5 ·:xM l -N.-..;;:: 

/,A ~ 
N G 

x 

Ex. No. Isomer A G L M x 

63 2 dia H Mc II Mc cPt.'llt 
64 dia A II Me II Mc CP(..'11( 

6S dia R II Me II Me cPcnt 

66 dia A II Me Mc M1: crent 
67 dia B H Me Me Mc cPent 

OH 

a)m.p. f'C) Spectra Starting material fnlm 
h) Rr C IOIYent) Ex. No. 

h) 0.23 ff) CXXI 
h) 0.23 (F) <.:XXI 
b) 0.23 {I-') <.:XXI 
a) 198°C <.:XI. 
a}>230°C <.:XL 

) 
• 

~ - .... -"' -00 
!!!!!!!!!!!! ~ !!!!!!!!!! n - ... 

~ =="' =~ -n =a ==w -"C --!!!!!!!!!!!! Pl 
2. 



~ 
==~ ~Er -() 

..+ 

·!if ==="' =to _;,___ () 
n -= iiiilimiii ::ti 

==i ~a. 
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The compounds in Table 3 are prepared in analogy to the method in Example 1: 
Table 3: 

~Me N 

~ ft ' OH 
,)'.,.NH~ x 

Ex. No. -X- a)m.p. (OC) Spectra Starting material from 
IJl R. Csolffnt) Ex.No. 

68 \ 
h) 0,42 (I:) Cl.VII 

C(Me)2 I 
69 \ 

a) 76°C Cl.VIII 

C(Et}2 
I 

70 \ 
b) 0.26 (F) Cl.IX ' 

C(nPr}2 I 
71 \ b)0.21 (F) Cl.X 

C(NBu)2 I 
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Table 3 - Continuation 

Ex. No. -X- a)m.p.(0 C) spectra 
b) Rr (solvent) 

72 

0 
u) 85°<: 

73 

6 
11) 174°C 

14 

0 
a) 166°C 

·.., .. ' .. '~ 

Starting 111&t:erial 
from Ex. No. 

Cl.XI 

Cl.XII 

Cl.XIII 

=--==~ 
-('/.) ==r F :iii ... = :tF - _rn 

- t:c1 
- n g 
--=?;; 

iii.g 
tr -S" 

.o 
8. 
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1. Pyrimido[l,2-a]indoles of the general formula (I) 

A 

E 

in which 

G 

N~L 
~ ~N~M R' 

~OH 
CO-NH 

A, D, E, G, Land Mare identical ·or different and 

I lllllll llllll lllll lllll II llll 
* C . L H l * 

(I) 

5 · represent hydrogen, halogen, trifluoromethyl, carboxyl, hydroxyl, 

straight-chain or branched alkoxy or alkoxycarbonyl with, in each 

case, up to 6 carbon atoms or straight-chain or branched alkyl with 

up to 6 carbon atoms, which in turn can be substituted by hydroxyl 

or by straight-chain or branched alkoxy with up to 4 carbon atoms, 

10 R1 and R2 are identical or different and 

15 

represent hydrogen, cycloalkyl with 3 to 8 carbon atoms or straight­

chain or branched alkyl with up to 10 carbon atoms, which is 

optionally substituted by cycloalkyl with 3 to 6 carbon atoms, or 

represent phenyl which is optionally substituted by halogen or· 

trifluoromethyl, or 

R1 and R2 form, together with the carbon atom, a 4-8-membered 

cycloalkyl ring 

and 

R3 represents ·phenyl which is optionally substituted up to 3 times, 

iliiffi~r 
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* C L M S * 

identically or differently, by nitro, . carboxyl, halogen, cyano or by : 

straight-chain or branched alkenyl or alkoxycarbonyl with, in each 

case, up to 6 carbon atoms or by straight-chain or branched alkyl 

with up to 6 carbon atoms, which is optionally substituted by 

hydroxyl, carboxyl or by straight-chain or branched alkoxy or 

alkoxycarbonyl with, in each case, up to 6 carbon atoms, 

and/ or is optionally substituted by ·a group of the formula -OR4 or 

-NR5R6, 

in which 

R4 is hydrogen or straight-chain or branched alkyl or alkenyl 

with, in each case, up to 6 carbon atoms, 

R5 and R 6 are identical or different and denote phenyl, hydrogen or 

straight-chain or branched alkyl with up to 6 carbon atoms, 

or denote straight-chain or branched acyl with up to 8 carbon 

atoms, which is optionally substituted by a group of the 

formula -NR7R8
, 

in which 

R 7 and R 8 are identical or different and 

denote hydrogen or straight-chain or branched acyl with up 

to 8 carbon atoms, 

where appropriate in an isomeric form and the salts thereof. 

· 2. Pyrimido[l,2-a]indoles of the formula according to Claim 1, in which 

A, D, E,. G, L and M are identical or different and · 

represent hydrogen, fluorine, chlorine, bromine, :trifluoromethyl, 

carboxyl, hydroxyl, straight-chain or branched alkoxy ·or 
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alkoxycarbonyl with, in each case, up to 4 carbon atoms or straight­

chain or branched alkyl with up to 4 carbon atoms, which can in 

tum be substituted by hydroxyl or by straight-chain or branched 

alkoxy with up to 3 carbon atoms, 

5 R 1 and R2 are identical or different and 

10 

represent hydrogen, cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, 

cycloheptyl, cyclooctyl or straight-chain or branched alkyl with up 

to 8 carbon atoms, which is optionally substituted by cyclopropyl, 

cyclopentyl or cyclohexyl, or 

represent phenyl which is optionally substituted by fluorine, chlorine 

or bromine, or 

R1 and R2 form, together with the carbon atom, a 4-7-membered 

cycloalkyl ring, 

and 

15 R3 represents phenyl which is optionally substituted up to 3 times, 

20 

25 

identically or differently, . by nitro, carboxyl, fluorine, chlorine, 

bromine, cyano, by straight-chain or branched alkenyl or 

alkoxycarbonyl with, in each case, up to 4 carbon atoms or by 

straight-chain or branched alkyl with up to 5 carbon atoms, which is 

optionally substituted by hydroxyl, carboxyl or by straight-chain or 

branched alkoxy or alkoxycarbonyl with~ in each case, up to 5 

carbon atoms, 

and/or is optionally ·subst~tuted by a group of the fo~ula -OR4 or 

in which 

R4 denotes hydrogen or straight-cll.ain or branched alkyl or 

alkenyl with, in each case, up to 4· carbon atoms, 
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3. 

R5 and R6 are identical or different and 

denote phenyl, hydrogen or straight-chain or branched alkyl with 

up to S carbon atoms, 

or straight-chain or branched acyl with up to 6 carbon atoms, 

which is optionally substituted by a group of the formula -NR7R8
, 

in which 

R7 and R8 are identical or different and 

denote hydrogen or straight-chain or branched acyl with up to 

6 carbon atoms, 

where appropriate in an isomeric form and the salts thereof. 

Pyrimido[l,2-a]indoles of the formula according to Claim 1, in which 

A, D, E, G, L and M are identical or different and 

represent hydrogen, fluorine, ·chlorine, bromine, trifluoromethyl, 

carboxyl, hydroxyl, straight-chain or branched alkoxy or 

alkoxycarbonyl with, in each case, up to 3 carbon atoms or 

represents straight-chain or branched alkyl with up to 3 carbon 

atoms, 

R 1 and R 2 are identical or different and 

represent hydrogen, cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, 

cycloheptyl, cyclooctyl or represent straight-chain or branched alkyl 

with up to 6 carbon atoms, which is optionally substituted by 

cyclopentyl or cyclohexyl, or 

represent phenyl which is optionally substituted by fluorine, chlorine 

or bromine, or 

25 R 1 and R2 form, together with the carbon· atom, a 5-7-membered 

cycloalkyl ring, and 



5 
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4. 

5. 

R3 represents phenyl which is optionally ·substituted up to 3 times, 

identically or differently, by hydroxyl, trifluoromethyl, 

trifluoromethoxy, carboxyl, or by straight-chain or branched alkoxy, 

alkyl or alkoxycarbonyl with, in each case, up to 3 carbon atoms, 

where appropriate in an isomeric form and the salts thereot: 

Pyrimido[l,2-a]indoles according to Claim 1 to 3 as medicaments. 

Process for the preparation of pyrimido[l,2-a]indoles according to 

Claim 1 to 3, characterized in .that racemic or else already 

enantiomerically pure carboxylic acids or their activated derivatives of 

10 the general formula (II) 

(II) 

racemic or enantiomerically pure 

in which 

A, D, E, G, L, M, R1 and R2 have the indicated meaning, 

and 

15 R9
. represents hydroxyl or represents an activating radical, preferably 

chlorine, 

are amidated with phenylglycinols of the general formula (III) 



Le A 31 544-Forei~ Cpuntries - 96 - I /f lllll llllll lllll lllll l//11/ 
C L M S * 

s 6. 

(III) 

in which 

R3 has the indicated meaning, 

in inert solvents, where appropriate in the presence of bases and/ or 

ancillary substances. 

Medicaments containing at least one pyrimido[l,2-a]indole accordingto 

Claim 1 to 3. 

7. Medicaments according to Claim 6 for .the treatment of atheroselerosis. 

8. Carboxylic acids of the general formula (II) 

(II) 

in which 

10 A, D, E, G, L and M are identical or different and 
. . 

represent hydrogen, halogen, trifluoromethy~ carboxyl, hydroxyl, 

straight-chain or branched alkoxy or alkoxycarbonyl with, in each 

c~, up to 6 carbon atoms or straight-chain or branched alkyl with 

up to 6 carbon atoms, which in tum can be substituted by hydroxyl 
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or by straight-chain or branched alkoxy with up to 4 carbon atoms, 

R1 and R2 are identical or different and 

represent hydrogen, cycloalkyl with 3 to 8 carbon atoms or straight­

chain or branched alkyl with up to 10 carbon atoms, which is 

optionally substituted by cycloalkyl with 3 to 6 carbon atoms, or 

represent phenyl which is optionally substituted by halogen or 

trifluoromethyl, or 

R1 and R2 form, together with the carbon atom, a 4-8-membered 

cycloalkyl ring, 

10 and 

R9 represents hydroxyl or represents an activating radical, 

and the salts thereo£ 

9. A process for the preparatioD: of carboxylic acids according to Claim 8, 

characterized in that from compounds of the general formula (IV) 

T-CH2 

CO R1o (IV) 
2 

15 in which 

R 1 and R 2 have the indicated meaning, 

T represents a typ~cal leaving group such as, for example, chlorine, 

bromine, iodine, tosylate or mesylate, and preferably represents 

bromine, 



.. 
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and 

with compounds of the general formula (V) 

A 

D 

E 

in which 

G 

N~L 
~ 'il: 

111111~ 1111111111111111111111 
L H S * . 

{V) 

5 A, D, E, G, Land M have the indicated meaning, 

the compounds of the general formula (VI): 

A G 

,,,N]-L 0 

N M (VI) 
E 

CH2 CO R10 
2 

R2 

in which 

A, D, E, G, L, M, R1, R2 and R10 have the abovementioned meaning, 

are prepared in inert so~vents, where appro~riate ill the presence of 

10 bases, 

and subsequently the esters are hydrolysed by conventional methods. 

U1iii1ttiftr 
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10. Use of pyrimido[l,~-a]indoles according to Claim 1 to 3 for the 
production of 111edicaments. 

Th.is Sheet Has Been 

I lllMll ll/111 jJf 


