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1

PROCESS FOR THE PREPARATION OI"
ENAN'I‘I()MERICAI J .Y PURE

CYCI,()AI.-KANO-INI)()L -AND A7.AINI)()I.

-ANI) I’YRIMIl)() [l,2A]
INl)()LCARI}()XCYCIiIC ACIDS AND THEIR

ACTIVATED DERIVATIVES

The invention relates to a process for the preparation of
enantiomerically pure cycloalkano-indolecarboxylic acids
and azaindolecarboxylic acids and pyrimido[1,2a]
indoleearboxylic acids and their activated derivatives, wl1icl1
represent important intermediates for the synthesis of anti-
atherosclerotically active cycloalkanoindole derivatives and
azaindole derivatives and pyrimido['l ,2a]indole derivatives.

It is known that enantiomerically pure cycloalkano—
indolecarboxylic acids and azaindole-carhoxylic acids and
their activated derivatives can be separated into the corre-
sponding enantiomers by diastereomeric separation by con-
ventional methods, for example by chromatography or l'rac-
tional crystallization.

This proccss has a number of disadvantages: both the '
chromatographic diastereorneric separation and the frac-
tional crystallization of the diastereorners are associated
with high equipment requirements. In addition, in this case,
generally 50% of the “wrong" diastereomer arises, which
can no longer be recycled to the original preparation process.

This 50% loss of yield considerably impairs the coo-
nomic efliciency of a (large) industrial—scale process, quite
apart from the fact that 50% of “by-product” must be
disposed of. liurthermore, the customary chiral auxiliary
reagents are generally Very expensive even in small amounts
and can then usually only be prepared via a complex
synthetic pathway.

II has now been found that enantiomerie-ally pure
eyeloaIkano—indolecarboxylic acids and az.aindoleearboxy—
lic acids and pyrimido[l,2a]indole—carboxylie acids and
their activated derivates of the general formula (I)

T _cI1__

T

in which

A represents a radical of the formula

or

J, D, l:'., G, L and M are identical or different and denote
hydrogen. halogen, trirluoromethyl, carhoxyl,

201']?

5
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55

6E]

65

2

hydroxyl, linear or branched alkoxy or alkoxycarbonyl
each having up to 6 carbon atoms, or linear or branched
alkyl having up to 6 carbon atoms, which itself can be
substituted by hydroxyl or by linear or branched alkoxy
having up to 4 carbon atoms,

in which

R‘ and R2, including the double bond linking them,
together form a phenyl ring or pyridyl ring or a ring of
the formula

where

R5 denotes hydrogen or linear or branched alkyl having
up to 4 carbon atoms,

R3 and R", including the double bond linking them,
together form a phenyl ring or a 4- to 8—membered
cycloalkenc or oxocycloalkcnc radical, where all the
ring systems listed under RUR2 and RRIR" are option-
ally up to trisubstituted identically or differently by
halogen, trilluoromethyl, carboxyl, hydroxyl, by linear
or branched alkoxy or alkoxycarbonyl each having up
to 6 carbon atoms, or by linear or branched alkyl having
up to 6 carbon atoms, which itself can be substituted by
hydroxyl or by linear or branched alkoxy having up to
4 carbon atoms,

T represents cycloalkyl having 4 to 12 carbon atoms, or
represents linear or branched alkyl having up to 12
carbon atoms,

0 represents hydroxyl or an activating radical,
and their salts are obtained

by firstly converting compounds of the general formula
('1),

(U)

 
in which

R“ together with the oxygen atom represents a chiral
alcohol radical, by means of compounds of the general
fon'nu]a (III)

'l'-V. (III)

in which

'I' has the meaning specified and

Z represents a typical leaving group, such as bromine,
chlorine, iodine, mesyl, tosyl, or
trifluoromethylsulphonyl, preferably iodine or
bromine,

in inert solvents in the presence of a base by diastereose-
lective alkylation into the enantiomerically pure compounds
of the general formula (IV)
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and, in the ease of (T0mp0t.Il'l[l,S of the general formula (I)
where Q=OII. carrying o1It a hydrolysis, and in the
case where Q=activating radical. starting from the
enanliomerically pure acids. reacting with activating

These can be reacted in a further step with D— or
I,—pheny]g]yeinoI to give compounds ofthe general formula

(VIII)

3 4

(WJ TCII3

‘\ e‘11~4O 6‘ , CO;R

i 5 \ ‘Y/

/W,/coop,“
_ .1.

T . .
in which

in which 1U A, '1' and R“ have the meaning speeilied,
T and R6 have the meaning specified,
then converting these, by halogertation, into the enat1tio—

merically pure compounds of the general formula (V) 15

{W reagents.

tlz"
- VIII)L113 ; _ 6 (

\ .Y°'°'3R enT

in which _
T and R° have the meaning specified and 35 A

R7 represents halogen, such as chlorine, bromine, iodine,
preferably bromine, '

reacting these in a further step with compounds of the

general formula (VI) .1.3n

A-It (VI)
in which

R1, R2, R3 and R" have the meaning specified,
to give the enantiomerically pure compounds of the

general formula (VII)

H3C.'

C.‘()—() (.‘H_;

(R-8:

n,r;

Iir

CH3

CH3 

3uf17

 

where these are in this case active compounds for medica-
rnenls.

The process according to the invention can be described

lI_1C

by way of example by the following formula diagram:

 
 
 H

of
Cr 13

\I \
U‘)

/
/ 1x‘ (‘.113
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—continued

 
Surprisingly, the process according to the invention gives the menthyl, (+)- or (—)—|Jornyl, (+)- or (—]—i.-sobomyl or (—)—8—
wanted enantiomerically pure cycloalkano-indolecarboxylic 30 phenylmenthyl. Preferably, R9 represents (+)- or i[—)-
acids and azaindole—carboxylie acids and pyrimido— m¢m|]y[_
indoleearboxylie acids and their activated derivatives with- Acljvaijng radicals (Q), in [116 c(_)[1[cX[ of mg jnvgnrjgn’
0111 21'93-1 0511' lpmcm 1'¢Q11i1'°mC1'1t5 £11 VCFY 2.005] Yl"~3ld5 and generally represent chloride, bromide, mesylate, tosylate or
high P‘-Hit?’ _ trillate. Preference is given to chloride.

Depending on the configuration of the radical R" and 35 preferably, by the process according to the 1-nvcmion’
Slcarlc cficcls of the alkyl h‘11_1dc,(H) u,3'cd’ the a],k3"la“_0n of compounds ofthe general forrnula (I) are prepared, in whichthe compound (II) proceeds in high yields and in a simple . .

manner diastereoselectively for the first time. The com— A represenls 3 radical of The formula
pounds (IV) arise with high diastereomeric excess and

crystallize out of the reaction mixture directly, as a result of m R” R‘
which even the simple crystallization of crude products '
gives the compounds of the formula (IV) in diastcrcomcri— l l "T
eally pure form. R4 N R;

A further advantage of the process according to the |invention is that, by suitable choice ofthe solvent and a base,
the unwanted diastereomer can be epimerized to the desired 35 J 1

diastereomer, which in turn crystallizes out directly. Thus, r,\/ N/*4
further (wanted) diastereomerically pure product can be n_ l TL
produced from the mother liquors by repeated cpimerization ls / , J
and crystallization. Direct addition of the mother liquors to 13/xi N’\M
the alkylation step can optimize the entire process in the 40
form of a cyclic process.

A funher advantage of the process according to the
invention is that the halogenated compounds of the general in which
formula (V) surprisingly react with the compounds of the J, I), I.-‘, G, Land M are identical or diilierent and denote
general formula (VI) without raeemization at the carbon 45 hydrogen, fium-inc, chlm-inc, In-ominc ti-jflum-omcthyl,
n'll.0I'I'I ll] l.hC 2p0Slll0I'1 l0 ll"IC C«'.ll'l')C|XyllC acid function, l0 glVC garboxyl’ hydfgxyls lingaf of branchgd alkgxy gr
1'13 C0TT1P0U“d-‘i 0f the gflnwil fmmulii (VII) alkoxycarbonyl each having up to 4 carbon atoms, or

A fU1'lh°1' «'ld"'«'lUlaQC' of ill‘? DTGCCSS a0C01'(liT1g 10 lhc linear or branched alkyl having up to 4 carbon atoms
invention is the racemi7.ation—free reaction at the carbon w[-,i;_~[-111,,-;;1f;_—m] 13¢ §ub§[i[u[g_;db3r hyglfoxyl 0; by 11.1531;
atom at the 2 position to the carboxylic acid function ol‘ the 50 or bfanchgd alkoxy having up to 3 carbon atoms’

compounds 0t the gcnclial tomulla (I) whcrc O=aC[‘V?lcd R‘ and R2, including the double bond linking them,
radical, preferably chlorine, to give the compounds ot the mgclher form a phcnvl ring or pyridyl ring or a ring of
general forinula‘(\‘/III). ‘ the formula '

Furthermore, ll is a great advantage ol the process accord-
ing to the invention that the starting compounds are very 55
readily accessible. 'lI'iey may be prepared in good yields

from relatively simple building blocks with low equipment __‘
requirements. Furthermore, the process according to the NR‘
invention enables amounts of known racemates of the com-

pounds of the general formula (1) present to be converted an 0
into the corresponding enantiomers_ The process according
to the invention enables the preparation of the compounds _ _
according to the invention of the general formula (I) using "1 whlch
few synthetic stages and in a considerably higher overall Rs ‘1“v"01¢-*9 h}’dT"g*=T1 UT “T133? OT branchfld 3116'] hiwlng
yield than by processes known from the prior art. 65 “P K‘ 3 Carllfln 3l0m5'i,

R6, in the context of the above specified detinition, R3 and R", including the double bond linking them,
represents a chiral alcohol radical, such as (+)- or (—)- together forrn a phenyl ring or a eyclopeutene,
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