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f;ie ' He,t‘erocycl i c-fused pyridines The present} rlvention
felates to het erocycli c-fused pyridines. processes for thei
pregaratmn and their use in nedi canents. US 5 169 857 discl oses

- (?_@OEY.S_UbST:TNUét&QIMLFw&;@ ThBRs NIRS/Ra/KeEPt he treat ment ’Iﬂlfs et Has Been Replaced
arteérioscler@sis, Trpoproternaema and hyperl | popr ot ei naem a.
preparation of 7-(4- aryl - 3-pyri dyl )~B; 5- di hydr oxy- 6- he m Hu” ",

‘additionally described in the publication EP 325 130 A2
present i nventHeferocydliztfased pytidines ocycl i c-f used pyridines of the general

formula (1)

The present invention relates to heterocyclic-fused pyridines. processes for their

preparation and their use in medicaments.

US 5 169 857 discloses 7-(polysubstituted pyridyl)-6-heptenoates for the treatment of

5  aneriosclerosis, 'lipoproteinaemia and hyperlipoproteinaemia. The preparation of 7-(4-
aryl-3-pyridyl)-3,5-dihydroxy-6-heptenoates is additionally described in the publication
EP 325 130 A2.

The present invention relates to heterocyclic-fused pyridines of the general formula (I)

A
D R’
] N @O
Z
E” N7 TR?

in which

10 A represents aryl having 6 to 10 carbon atoms, which is optionally substituted up
to 5 times in an identical or different manner by halogen, hydroxyl,
trifluoromethyl, nitro, trifluoromethoxy or by straight-chain or branched alkyl,
acyl, hydroxyalkyl or alkoxy each having up to 7 carbon atoms, or by a group
of the formula -NR°R*,

15 in which
R? and R* are identical or different and
denote hydrogen, phenyl or straight-chain or branched alkyl baving up

to 6 carbon atoms,

D represents a radical of the formula -
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[err] I n which 10 A represents aryl having 6 to 10
carbon atons, which is optionally substituted up to 5tinmes in
<an Identical or different manner by hal ogen, hydroxyl,

tri.fl uoromet hxk,A@htgqgipog.éig%' Igégﬁﬁggt hoxy or by straight-chain or branched
al kyl , . acyT, hydroxyal kyl or al koxy each hawvnhg—up—te—+——carbon

atons, or by a group of the f-arula -NR[err]Rerr], 15
in which Rlerr] and Rlerr] are identical oFhicHhéd Hisdaén Raplebed
denote hydrogen, phenyl or straight-chain or branched al k”l,"ﬁ'"ﬂﬁi'm,m
to 6 carbon atoms, psy . R' R , i ;
Rs
in which

R’ and R® independently of one another

denote cycloalkyl having 3 to 8 carbon atoms, or

5 aryl having 6 to 10 carbon atoms,
or a 5- to 7-membered aromatic, optionally benzo-fused heterocycle
having up to 3 heteroatoms from the series consisting of S, N and/or O,
each of which is optionally substituted up to 5 times in an identical or
different manner by trifluoromethyl, triftuoromethoxy, nitro, halogen,
10 hydroxyl, carboxyl, by straight-chain or branched alkyl, acyl, alkoxy or
alkoxycarbonyl each having up to 6 carbon atoms or by phenyl,
phenoxy or thiophenyl, which for their part can be substituted by

halogen, trifluoromethyl or triflucromethoxy,

or the cycles are optionally substituted by a group of the formula
15 -NR°R,

in which

R’ and R' are identical or different and have the meaning of R* and R*

indicated above,
X denotes a straight-chain or branched alkylene or alkenylene chain each
20 having up to 8 carbon atoms, each of which is optionally substituted up

to 2 times by hydroxyl,

R’  denotes hydrogen or halogen
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D . represents a radical of the fornula
[erc] - 2- I n which

_ Lo A 31 840-Foroien Countries This Sheet Has Been Replaced
: [T

and

R®  denotes hydrogen, halogen, azido, trifluvoromethyl. hydroxyl,
trifluoromethoxy, straight-chain or branched alkoxy having up to 5
carbon atoms or a radical of the formula -NR''R",

5 in which

R!' and R™ are identical or different and have the meaning of R® and R*

indicated above,

or

R7 and R?, together with the C atom, form a carbonyl group,

10 E represents cycloalkyl having 3 to 8 carbon atoms, or
represents straight-chain or branched alkyl having up to 8 carbon atoms, which
is optionally substituted by cycloalkyl having 3 to 8 carbon atoms or by .
hydroxyl,

R' and R? together form an alkylene chain having up to 6 carbon atoms, which is

15 interrupted by an oxygen or sulphur atom or by the group -SO,- or -NR",
where

R"  denotes hydrogen or straight-chain or branched alkyl or acyl each having
up to 6 carbon atoms, or
denotes benzyl or phenyl, each of which is optionally substituted up to
20 2 times in an identical or different manner by halogen, hydroxyl, nitro,
trifluoromethyl or straight-chain or branched alkyl or acy! each having
up to 6 carbon atoms,
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Rlerr] and R err] independently of one another enme—

cycl oal kyl having 3 to 8 carbon atons, or 5 Sh@eﬁﬂs

to 10 carbon atons, or a 5- to7marrbe

optional |y benga-SLs4HFheler Coueia havm mm m
heteroatons fromthe series consisting of S, N and/or O

each of which is optionally substituted uﬂ'to 5tinmes in an identical or
different manner by trifluoronethyl, trifluoronmethoxy, nitro, hal ogen,

hydr oxyl , car boxylandiwhese ﬂoauhgmocwhlm ningthup formedavhich ¢anl qlsodzqhengrﬁmdyndr

al koxycar bonyl each havj ng ar bon, at o

phenoxy or t hi opheR{He™ 1%?#8?13# b{’ﬂél‘?“sga’r‘“{ayéﬁ sﬁ%@éﬁ@% Plﬁl@&n&lgroup or

hal ogen, trifl uor ofpidivdl oPthetlforhkior omet hoxy, or the
cycles are optionally substituted by a group of the fornula 15

-NRerr]Rerr], i n which
Rlerr] and R err] are identical |ffe t and nave the nmeani ng of Rerr]
and Rl err] fﬁated db 6% OR

o\/o

in which

W

a denotes a number 1, 2 or 3
and

R"  denotes hydrogen or straight-chain or branched alkyl, hydroxy-
substituted alkyl, acyl or alkoxycarbonyl each having wp to 6 carbon

10 atoms or a radical of the formula -SiR'*R'*RY,
in which

RY, R'® and R' are identical or different and denote phenyl, straight-

chain or branched alkylene having up to 6 carbon atoms,

and the heterocyclic and/or benzo-fused ring (R'/R?) is optionally substituted up
15 to 5 times in an identical or different manner, optionally also geminally, by
straight-chain or branched alkoxy or alkoxycarbonyl each having up to 6 carbon
atoms, trifluoromethyl, halogen, hydroxyl, carbonyl or phenyl which, for its
part, can be substituted by halogen, trifluoromethyl, nitro, hydroxyl or by
straight-chain or branched alkyl, alkoxy or alkoxycarbonyl each having up to 6

20 carbon atoms,
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X . denotes a straight-chain or branched al kyl ene or Mh

20 having up to 8 carbon atons, each of,. h&ﬁasiﬁenkeplaced
optionally substituted up to 2 times

Rlerr]  denoLex By@doFereigi Coadtdgen \ Mﬂm‘\\“\
-3-v and denot es )

I?[ err]

hal ogen, azido, trifluoronethyl, hydroxyl,°-

trifluoromethoxy, straight-chain or branched al koxy having up to 5
and/or is optionally substituted up to 6 times, optionally also geminally, in an

identical or different manner by cycloalkyl or cycloalkyloxy each having 3 to
8 carbon atoms or by straight-chain or branched alkyl having up to 6 carbon
atoms, which for its part can be substituted by hydroxyl, trifluoromethyl, phenyl

5 or by straight-chain or branched alkoxy having up to § carbon atoms,

and/or is optionally substituted by a spiro-linked radical of the formula

4

in which
W denotes either an oxygen or a sulphur atom,
10 Y and Y’ together form a 2- to 6-membered straight-chain or branched alkylene chain,
c denotes a number 1,2, 3,4, 5,6 or 7,
d denotes a number 1 or 2,
R®, R, R®, R*, R® R® and R* are identical or different and denote hydrogen,
trifluoromethyl, phenyl, halogen or straight-chain or branched alkyl or alkoxy

15 each having up to 6 carbon atoms or

R and R" or R® and R* in each case together form a straight-chain or branched

alkylene chain having up to 6 carbon.-atoms or
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carbon atons or a radical of the fornula -NRerr]Rlerr],’

I n which Rlerr] and R err] are ideﬁ&ical or
different and have the meaning of Rlerr] and R err] :SbmHaSBeﬂnRepzacf,d
i ndi cat ed aboyga 31 840-Foreign Countriéyf Rlerr] HMW
together wwth the C atom Torma carbonyl group, 10 E H’I/
cycl oal kyl having 3 to 8 carbon atoms, or®6- repr esen

strai ght-chain or branched al kyl having up to 8 carbon atons, which
i s optional | yREundtR't ot BY dnd RY i eadhkaake tomethayf@nm oradicahobthe farwds or by

hydr oxyl , Rlerr] and R err] together form an al kyl ene chai n havi ng
up to 6 carbon atons, which is 15 _W_iqr&ﬁarrupt ed by an oxygen or
ro- err],

sul phur at om or by the group -SJerr]-

b1

—W—(CH,),

in which
W has the meaning indicated above,
5 e denotes a number 1, 2, 3,4, 5,6 or 7,
and their salts and N-oxides.

The heterocyclic-fused pyridines according to the invention can also be present in the
form of their salts. In general, salts with organic or inorganic bases or acids may be

mentioned here.

10  In the context of the present invention, physiologically acceptable salts are preferred.
Physiologically acceptable salts of the compounds according to the invention can be
salts of the substances according to the invention with mineral acids, carboxylic acids
or sulphonic acids. Particularly preferred salts are, for example, those with hydrochloric
acid, hydrobromic acid, sulphuric acid, phosphoric acid, methanesulphonic acid,

15 ethanesulphonic acid, toluenesulphonic acid, benzenesulphonic acid,
naphthalenedisulphonic acid, acetic acid, propionic acid, lactic acid, tartaric acid, citric

acid, fumaric acid, maleic acid or benzoic acid.

Physiologically acceptable salts can also be metal or ammonium salts of the compounds
according to the invention which have a free carboxyl group. Those particularly
20  preferred are, for example, sodium, potassium, magnesium or calcium salts, and also
ammonium salts which are derived from ammonia, or organic amines, such as, for

example, ethylamine, di- or triethylamine, di- or triethanolamine, dicyclohexylamine,
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wher e R err] denotes hydrogen or straight-charn or

branched al kyl or acyl each having ThiéBhdeH18 BER ed
atons, or denot es benzyl or phenyl, T I S
optional Iy sulpgtA Butgdd-Repeib® Cdlintries 2 ti mqum"HmH cal
or different manner by hal ogen, hydroxyl, nitro,

trifluoromethyl or straight-chain or branched al kyl or acyl each having

up to 6 carbon_atons, . . L .

-4 - dimethylaminoethianele angining; dysineo ethylenediaming or Rephenplefwlemingi ch can
al so be benzo-fused and can contain a double bond, nust always
be substituted by a carbonyl group or

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

or diastereomers and to their respective mixtures. These mixtures of the enantiomers

(91

and diastereomers can be separated into the stereoisomerically uniform constituents in

a known manner.

Heterocycle, if appropriate benzo-fused, in the context of the invention in general
represents a saturated or unsaturated 5- to 7-membered, preferably 5- to 6-membered,
10 heterocycle, which can contain up to 3 heteroatoms from the series consisting of S, N
and/or O. Examples which may be mentioned are: indolyl, isoquinolyl, quinolyl,
benzo[blthiophenyl, benzothiazolyl, benzo[bJfuranyl, pyridyl, thienyl, furyl, pyrrolyl,
thiazolyl, oxazolyl, imidazolyl, morpholinyl or piperidyl. Quinolyl, indolyl, pyridyl and

benzothiazolyl are preferred.
15 Preferred compounds of the general formula (I) are those
in which

A represents naphthyl or phenyl, each of which is optionally substituted up to 3
times in an identical or different manner by fluorine, chlorine, bromine,
hydroxyl, trifluoromethyl, trifluoromethoxy, nitro or by straight-chain or

20 branched alkyl, acyl or alkoxy each having up to 6 carbon atoms or by a group
of the formula -NR3R?,

in which
R? and R* are identical or different and

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

25 to 4 carbon atoms,
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a radi cal

denot es a nunber

of the fornula [err] 5 I n which
1, 2 or 3 and R err]

denot es hydrogen or straight-chain or branched al kyl, hydroxy-

substituted ajkw 31 gqy_lpoféq%@tfxtﬁgsar bonyl each having up to 6 carbon 10
or '

atons or a radica

whi ch

10

15

20

D

mula -SiRerr]Rerr], This Sheet Has Been Re

st ot e

R” R®

R’-X- or " ‘: { ,

in which

R® and R® independently of one another

R?

denote cyclopropyl, cyclopentyl or cyclohexyl, or

denote naphthyl, phényl, pyridyl, quinolyl, indolyl, benzothiazolyl or
tetrahydronaphthalenyl, each of which is optionally substituted up to 3
times in an identical or different manner by trifluoromethyl,
trifluoromethoxy, fluorine, chlorine, bromine, hydroxyl, carboxyl, by
straight-chain or branched alkyl, acyl, alkoxy or alkoxycarbonyl each
having up to 5 carbon atoms or by phenyl, phenoxy or thiophenyl,
which for their part can be substituted by fluorine, chlorine, bromine,

trifluoromethyl or trifluoromethoxy,

or the cycles are optionally substituted by a group of the formula
_NR9R10

in which

R® and R are identical or different and have the meaning of R® and R*

indicated above, .
denotes a straight-chain or branched alkylene or alkenylene chain each
having up to 6 carbon atoms, each of which is optionally substituted up

to 2 times by hydroxyl,

denotes hydrogen, fluorine or chlorine
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Rlerr], Rerr] and R err] are identical or different and_denote phenyl,
strai ght - chain or branched al kyl ene having up to

6 carbon at oms, . and the heterocyclic and/oer@H;slyggmeﬁMgg
(Rlerr]/R errlg Al 31 8p0-Foridd Cosihed i tuted up 15 to T

I dentical or different manner, optionally also gem nally, ﬂ’”’ﬂ'ﬂummm
strai ght-chain or branched al koxy or al ko®ycarbonyl each h

car bon atons, trifluoronethyl, halogen, hydroxyl, carbonyl or
phenyl which, for dnds part, can be substituted by hal ogen,
trifluoronmethyl, nitro, hydroxyl or by straight-chain or
branched al kyl, al koxy or al koxycar bonyl each having up to 6 20

g ar bon atons, R®  denotes hydrogen, fluorine, chlorine, bromine, azido, trifluoromethyl,

hydroxyl, trifluoromethoxy, straight-chain or branched alkoxy having up

to 4 carbon atoms or a radical of the formula -NRUR',
5 in which

R and R™ are identical or different and have the meaning of R? and R*

indicated above,
or
R’ and R® together with the C atom form a carbonyl group,
10 E represents cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl or cycloheptyl, or
represents straight-chain or branched alkyl having up to 6 carbon atoms, which
is optionally substituted by cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl,

cycloheptyl or by hydroxyl,

R' and R? together form an alkylene chain having up to 5 carbon atoms, which is

15 interrupted by an oxygen or sulphur atom or by the group -SO,- or -NR",
where

R?  denotes hydrogen or straight-chain or branched alkyl or acyl each

having up to 5 carbon atoms,
or

20 denotes benzyl or phenyl, each of which is optionally substituted up to

2 times in an identical or different manner by ﬂuoriné, chlorine,
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and/or is optionally substituted up to 6 tines, optionally also gemnally,"

in an I dentical or different manner by cyclrpqﬁgsjﬁyejt 2 Been Re
cycl oal kyl oxy each having 3 to _ 8 carbon ato N placed
strai ght-chain or_ br anched al kyl having up to 6 carbon | ’ Mmmm
at osrs, whi ch Mo 31 &40-Fgreige piiegubst it uted by hydroxyl, :

phenyl 5 or i ght -chai.n or branched aI koxy having up to

5 carbon atons, and/or 7i's optionally substituted by a
;|20'4r o-linked radical Oltbﬁcg h.e f cﬂgxy? nitro, trifluoromethyl or stralth-cha]in or branched

alkyl or acyl each having up to 4 carbon atoms,

and where the heterocyclic ring thus formed, which can also be benzo-
fused and can contain a double bond, must always be substituted by a

5 carbonyl group or by a radical of the formula
(H,C}—CH
™ 1'® or-ORY,
O\/O

in which

a denotes a number 1, 2 or 3
and

10 R"  denotes hydrogen or straight-chain or branched alkyl, hydroxy-

substituted alkyl or alkoxycarbonyl each having up to S carbon
atoms or a radical of the formula -SiR'*R"RY,

in which

R¥, R' and RY are identical or different and

15 denote phenyl, straight-chain or branched alkyl having up
to 5 carbon atoms,

and the heterocyclic and/or benzo-fused ring (R/R?) is optionally substituted up
to 3 times in an identical or different manner, optionally also geminally, by
straight-chain or branched alkoxy or alkoxycarbonyl each having up to 4 carbon
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W-  denotes either an oxygen or a sulphur atom 10  Yu@Bghe¥ias BQORLECY

forma 2- to 6-nenbered straight-chain or branched al kyl en [
c denotes a nunber 1, 2, 3, 4, 5, 6 or 7, d q ;ﬂ"H"w,ﬂuar
1 or 2, Le A B 8d0fFord¥reColmtrit§ err], Rlerr], Rerr], R ]

are-identi cal

al koxy 15

or different and denote hydrﬂgen,
trifluoromethyl, phenyl, halogen or straré

t-chain or branched al kyl or

up. to 6 carbon ato and

h . .
Rierr] or Rerr] aﬁgﬁﬁ[gfdqui %@(ﬁ%%ﬂ@@ﬂ:d&@%ﬁl@%&%b?&? ert%hyn or

br anched

10

15

fluorine2 KRB EbORAA tRAYSORet! bP b FAIARLhAh Y Foriched

alky! or alkoxy each having up to 4 carbon atoms,

and/or is optionally substituted up to 4 times, optionally also geminally, in an
identical or different manner by cyclopropyl. cyclopropyloxy, cyclopentyl,
cyclopentyloxy, cyclohexyl, cyclohexyloxy or by straight-chain or branched
alkyl having up to 4 carbon atoms, which for its part can be substituted by
hydroxyl, trifluoromethyl, phenyl or by straight-chain or branched alkoxy

having up to 3 carbon atoms

and/or is optionally substituted by a spiro-linked radical of the formula

24

R
18
W-Y R r"
or N
W-y 20,421
(CR"R™), (CRnst)d
in which

W denotes either an oxygen or a sulphur atom,

Y and Y' together form a 2- to 5-membered, straight-chain or branched alkylene

chain,
¢ denotes a numbers1, 2, 3,4, 50r 6,

d denotes a number 1 or 2,
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Rlerr] and Rlerr] or Rerr] and Rlerr] in each case together forma radical

of the fornula [err] This Sheet Hag Been Répiaged
t he neani ng indi cated above, 5 e denot es a nunber 1"
6 or 7, Le A 31 840-Foreign Countries

) -12-

R® RY R* R¥ R% R* and R* are identical or different and denote
hydrogen, trifluoromethyl, phenyl, fluorine, chlorine, bromine or
straight-chain or branched alkyl or alkoxy each having up to 5 carbon

atoms or

5 R'® and R" or R® and R* in each case together form a straight-chain or

branched alkylene chain having up to 5 carbon atoms or

R and R or R® and R* in each case together form a radical of the formula

—W—(CH,),
in which
10 W has the meaning indicated above,
e denotes a number 1, 2, 3, 4, 5 or 6,

and their salts and N-oxides.

Particularly preferred compounds of the general formula (1) according to the invention

are those
15  in which
A represents phenyl which is optionally substituted by fluorine, chlorine, bromine,

hydroxyl, trifluoromethyl, trifluoromethoxy, nitro or by straight-chain or
branched alkyl or alkoxy each having up to 3 carbon atoms,

REPLACED
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and their salts and N oxides. The heterocyclic-fused pyridines
according to the invention can also be present in the formof their
salts. In general, salts with organic or inorganic bases or acids may be

nentioned her ge A 31840-Forkigd€otAbeLxt of the present i nvefhis Siget Has Been Replaced
physi ol ogi cal 'y acceptable salts are preferred. Phys&ﬂ’w“mﬁ&ﬂﬂ Il,
ids,

acceptabl e salts of the conpounds accordi b®-to the inventi
salts of the substances according to the invention with m
carboxylic acPds represerds agadipdladithe forimatl. Particularly preferred salts
are, for exanple, those with hydrochloric acid, hydrobrom c acid,
sul phuric acid, phosphoric acid, nethanesul phonic acid, 15 ethanesul phonic
aci d, toluenesul phonic acid, benzenesul phonic acid,
naphtalenedisulphoghg_q&?d, RCeR? ¢ aci d, propionic acid, lactic acid,

' &

tartaric acid, cit agi/d, fumaric acid, nmaleic acid or benzoic
aci d. Physi ol ogi caRl acceptabl e salts can also be netal or

anmoni um sal ts of the conpounds according to the invention which have
a free carboxyl group. Those particularly 20 preferred are, for-exanple,
sodi um potassium magnesiumor calciumsalts, and al so anmoni um

salts which are de{ni gﬁhfrom anmoni a, or organi c am nes, such as, for
exanpl e, ethylam ne, "di- or triethylamne, di- or triethanolam ne,
di cycl ohexyl am ne,

R? and R® independently of one another
5 denote cyclopropyl, naphthyl, phenyl, pyridyl, quinolyl, indolyl,
benzothiazolyl or tetrahydronaphthalenyl, each of which is optionally
substituted up to 2 times in an identical or different manner by
trifluoromethyl, trifluoromethoxy, fluorine, chlorine, bromine, hydroxyl,
carboxyl, amino, by straight-chain or branched alkyl, acyl, alkoxy or
10 alkoxycarbonyl each having up to 4 carbon atoms or by phenyl,
phenoxy or thiophenyl, which for their part can be substituted by

fluorine, chlorine, bromine, trifluoromethyl or trifluoromethoxy,
X denotes a straight-chain or branched alkylene or alkenylene chain having
up to 4 carbon atoms, each of which is optionally substituted by
15 hydroxyl,

R’  denotes hydrogen or fluorine

and

R® denotes hydrogen, fluorine, chlorine, bromine, azido, triftuoromethyl,

hydroxyl, amino, trifluoromethoxy or methoxy,

20 or
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- 7 - di met hyl am noet hanol , arginine, |ysine, et [ am ne or
2- phenyl et hyl ami ne. The corrpounds according to the i nventﬁnﬁp@&d

exi'st in stereoisoneric forns which ei t her behave &dis s
mrror imge (enant| oners), or which do not behave as Em‘\
nmirror i mage Leap2d+880H0meien Countiiss i nvention relates both to {RENERE

5 or di astereorrers and to thelr respect hve m xtures. These m xtures of

t he enantioners and di astereoners can be separated into the

st ereoi soneri cal | y7 far nner .
Het erocycle, if a?}p;ég%rgllh{ygg@enzo ?ﬁe agbénato gongoan?arg‘%}%‘\%%é invention in

gener al represents a saturated or unsaturated 5- to 7-nenbered,
preferably 5- to 6-nmenbered, 10 het erocycl e, which can contain yp to 3
het er oat ons fi om £¥REesentsicyaloprongl, sylelyity)s cyslopqutyl, cyclohexyl or cycloheptyl or

represents straight-chain or branched alkyl having up to 5 carbon atoms, which

is optionally substituted by cyclopentyl or cyclohexyl,

5  R! and R® together form an alkylene chain having up to 4 carbon atoms, which is
interrupted by an oxygen or sulphur atom or by the group -SO,- or -NRP,

where

R®  denotes hydrogen, phenyl or straight-chain or branched acyl or alkyl
each having up to 4 carbon atoms, or
10 denotes benzyl or phenyl, each of which is optionally substituted up to
2 times in an identical or different manner by fluorine, chlorine,
bromine, hydrokyl, nitro, trifluoromethyl or straight-chain or branched

alkyl or acyl each having up to 3 carbon atoms,

and where the heterocyclic ring thus formed, which can also be benzo-fused and
15 which can contain a double bond, must always be substituted by a carbonyl
group or by a radical of the formula

—CH
(Hz(li) = 1 2% or-OR%
O\/O
in which
a denotes a number 1, 2 or 3
20 and
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and/ or 0. Exanples which may be nentioned are: indolyl, i‘m'yl"/

qui nol yI, " benzo[ b] t hi ophenyl, benzot hi azol yl, benzq{lg SifcbtrrRBden Replaced
pyridyl, thienyl, furyl, pyrrolyl, t hi azol yl , oxazoly

mot phol i nyl oLe A PE8#OHFbreigaComdtsies i ndol yl , pyridyl and ‘M“m Dﬂ
benzot hi azolyl are preferred. 15 Preferred conpounds of

formula (1) are those I n which A represent S napht hyl

or phenyl, each of which |s optionally substituted up t
times in an identical oR™difdcmoteshydresener sypighi-chain Webfaf?ﬂh%ﬂkﬁborlb’ﬂ&ﬁyne

hydroxyl, trifluoromethyl, tgdbfm rd%@mxﬂdaﬁ@@ﬁ&m%ﬁbr@ &h‘i) n er

20 branched aIkyI, Xy eac car

or by a group ai)m%beafrmlaalloﬁthd\lfa&mra]s{mm'm”

i n which Rlerr] and Rlerr] are identical or different and
denot e hydrogen, phenyl or straight-chain or branched al kyl having up 25
to 4 carbon atons, in which

5 RY, R and R are identical or different and denote phenyl,
straight-chain or branched alkyl having up to 4 carbon

atoms,

and the heterocyclic and/or benzo-fused ring (R'/R?) is optionally substituted up .
_ to 3 times in an identical or different manner, optionally also geminally, by
10 etraight-chain or branched alkoxy or alkoxycarbonyl each having up to 3 carbon
atoms, hydroxyl, carboxyl or phenyl which, for its part, can be substituted by
fluorine, chlorine, bromine, trifluoromethyl or by straight-chain or branched

alkyl having up to 3 carbon atoms,

and/or is optionally substituted up to 3 times, optionally also geminally, in an.

15 identical or different manner by cyclopropyl, cyclopropyloxy, cyclopentyl,
cyclopentyloxy, cyclohexyl or by straight-chain or branched alkyl having up to
3 carbon atoms, which for its part can be substituted by hydroxyl,
trifluoromethyl, phenyl or methoxy

and/or is optionally substituted by a spiro-linked radical of the formula

R1B R19
20 ,
2021
(CRPR™),

in which
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- 8-
Rlerr]-

X-

10

15

or

D represents a radical of the fornula
[err] i n which -
Le A 31 840-Foreign Countries Sheet Has Been Replaced

T

c denotes a number 1, 2, 3, 4 or 5,

R® R, R? and R* are identical or different and denote hydrogen,
trifluoromethyl, phenyl, fluorine, chlorine, bromine or straight-chain or branched
alkyl or alkoxy each having up to 4 carbon atoms

or

R'® and R" or R® and R* in each case together form a straight-chain or

branched alkyl chain having up to 4 carbon atoms

or

R and R" or R® and R? in each case together form a radical of the

formula
—W—CH,
—W—{CH,),
in which
W denotes either an oxygen or sulphur atom and
e denotes a number 1, 2, 3,4 or 5,

and their salts and N-oxides.

Very particularly preferred compounds of the general formula (I) are those

in which



Rlerr] and R err] independently of one another ———/‘d'é‘nﬁf'é_'/

cycl opropyl, cyclopentyl or cyclohexyl, or r}ﬁenkcplaced

napht hyl, phenyl, pyridyl, quinolyl, indolyl, benzothiazoly

tetr ahydr onapmleh@b@mb.pogagﬂ cobintedad chis optional ly substitut ‘ ““\H\H‘““\
times in an identical or erent manner by trifluoronethyl,
trifluoronethoxy, quorine, chlorine, bred¥ne, hydroxyl, carboxyl by 10
straight-chain or branched al kyl, acyl, al koxy or alkoxycarbonyl each

havi ng up to % car bapresantsphenyl vidyiclpiseopgibnallyhsmbstityted by tthiodpéieny| |

which for their part can be substituted by fluorine, chlorine, brom ne,

trifluoronmethyl or trifl uoronethoxy, or the cycles
are optionall ysgubstituted by a group of the fornmula 15
-NRerr]Rerr], i n which R err]

and Rlerr] are identical or different and have the neaning of R err] and

bov X
(T[eﬁ(r)[ ]es a stri ght f%%ﬂ“&?“ﬁ?%?&‘ﬁ&d%’%}fe@ﬁg tﬁqxr salR nd NePEIdEhai n each 20

having up to 6 carbon atons, each of which is optionally substituted up

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

5 the invention has additionally been found, characterized in that in the

compounds of the general formula (If)

A
R1
OHC 1 N -
o
7 N7 TR?

in which

A, E, R' and R? have the meaning indicated above,

first, with organometallic reagents, the substituent D is introduced in inert solvents

10 according to a Grignard or Wittig reaction,

and if appropriate the substituents mentioned under A, E and/or R' and R? are varied

or introduced according to customary methods.

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

following reaction scheme:

THIS SHEET HAS BEEN |
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to. 2 tinmes by hydroxyl, Rlerr] denotes h'ym ogern—ftuori ne
or chlorine

and Rl err] denot es hydrogen, flu BeenRePlaced
bromi ne, azi dbe A 31 B4@-Porimt Culntries hydr “
trifluoronmethoxy, straight-chain or branched al koxy haV|ng

to 4 carbon atoms or a radical of the forhira -NR[ err]

g) F,C—Q‘ MgBr

»
—

b) Acetone HyO / H*

Suitable solvents are ethers such as diethyl ether, dioxane, tetrahydrofuran, glycol
dimethyl ether, or hydrocarbons such as benzene, toluene, xylene, hexane, ¢yclohexane
or petroleum fractions, or halogenohydrocarbons such as dichloromethane,
trichloromethane, tetrachloromethane, dichloroethylene, trichloroethylene or

5 chlorobenzene, or ethyl acetate, or triethylamine, pyridine, dimethyl sulphoxide,
dimethylformamide, hexamethylphosphoramide, acetonitrile, acetone or nitromethane.
It is also possible to use mixtures of the solvents mentioned. Dichloromethane and
tetrahydrofuran are preferred.

Possible bases for the individual steps are the customary strongly basic compounds.

10 These preferably include organolithium compounds such as, for example, lithium
bis(triethylbutyl)amide, n-butyllithium, sec-butyllithium, tert-butyllithium or
phenyllithium, or amides such as, for example, lithium diisopropylamide, sodium amide
or potassium amide, or lithium hexamethylsilylamide, or alkali metal hydrides such as
sodium hydride or potassium hydride or alkoxides such as, for example, potassium tert-

15 butoxide. n-Butyllithium, sodium hydride or potassium tert-butoxide is particularly
preferably employed.
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5 I n which Rl err]_and %agﬁgelleprla%ed

i dentical or different and have the nmeaning of R err] and ﬂF ot
i ndi cat ed above, or Rlerr] and R err]|} 4mmﬂ|||““{h
the C aton1foLau@3pg4@@Bg£ggc§%@§Es 10 E represents cy g
cyclobutyl, cyclopentyl, cyclohexyl or cycl oheptyl, or

represents straight-chain or branched al k}? -having up to 6 carbon atons,

whi ch is optionally substituted by cycl opropyl, cyclobutyl,

cycl opentyl , 8yitdbitheropganometallic reagents cyrsi oHfept yaxampleby sysigmsxybuch as

Rlerr] and R err] together.forman alk e _chai avi.ng. up t 5 carbon
atons, whi ch pgmobenzotiflyqr rrﬁB‘?eoa/' hﬁ%%%g‘@ﬁmyhﬁgm"ghu&hst oM O by
the group - SOvgibrbmoBénzotfiREilE is preferred. wher e

Suitable Wittig reagents are the customary reagents. 3-Tri-

5  fluoromethylbenzyltriphenylphosphonium bromide is preferred.

In general, suitable bases are one of the abovementioned bases, preferably

Li bis-(triethylbutyl)amide or n-butyllithium.

The base is employed in an amount from 0.1 mol to 5 mol, preferably from 0.5 mol to

2 mol, in each case relative to 1 mol of the starting compound.

10 The reaction with Wittig reagents is in general carried out in a temperature range from
0°C to 150°C, preferably at 25°C to 40°C.

The Wittig reactions are in general carried out at normal pressure. However, it is also
possible to carry out the process at reduced pressure or at elevated pressure (e.g. in the

range from 0.5 to 5 bar).

15 The reductions are in general carried out using reducing agents, preferably using those
which are suitable for the reduction of ketones to hydroxyl compounds. Particularly
suitable in this context is reduction with metal hydrides or complex metal hydrides in
inert solvents, if appropriate in the presence of a trialkylborane. The reduction is
preferably carried out using complex metal hydrides such as, for example, lithium

20 borohydride, sodium borohydride, potassium borohydride, zinc borohydride, lithium
trialkylborohydride or lithium aluminium hydride or diisobutylaluminium hydride
(DIBAH). The reduction is very particularly preferably carried out using sodium
borohydride or DIBAH, in the presence of triethylborane.

The reducing agent is in general employed in an amount from 4 mol to 10 mol,

25  preferably from 4 mol to 5 mol, relative to 1 mol of the compounds to be reduced.

MM
THIS SHEET a5 55
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err denotes hydrogen or straight-chain or branched aIkyI or each
riR[avi n]g up to 5 carbon atons, ShectHas\éeenRePhﬁed
denot es benzyl or phenyl each of which is optionally subst I
2 times in anlededi i84@Forai grient manner by fluorine, “mﬁm“‘mlﬂﬁl
- 10 - br omi ne, hyd roigl nitro, trlfluororrethy or
strai ght-chain or branched

The reduction in general proceeds in a temperature range from -78°C to +50°C,
preferably from -78°C to 0°C, particularly preferably at -78°C, in each case depending

on the choice of the reducing agent and solvent.

The reduction in general proceeds at normal pressure, but it is also possible to work at

5  elevated or reduced pressure.

The hydrogenation is carried out according to customary methods using hydrogen in
the presence of noble metal catalysts, such as, for example, Pd/C, Pt/C or Raney nickel
in one of the abovementioned solvents, preferably in alcohols such as, for example,
methanol, ethanol or propanol, in a temperature range from -20°C to +100°C,

10 preferably from 0°C to +50°C, at normal pressure or elevated pressure.

Derivatizations which may be mentioned by way of example are the following types of
reactions:
oxidations, reductions, hydrogenations, halogenation, Wittig/Grignard reactions and

amidations/sulphoamidations.

15 Possible bases for the individual steps are the customary strongly basic compounds.
These preferably include organolithium compounds such as, for example,
n-butyllithium, sec-butyllithium, tert-butyllithium or phenyllithium, or amides such as,
for example, lithium diisopropylamide, sodium amide or potassium amide, or lithium
hexamethylsilylamide, or alkali metal hydrides such as sodium hydride or potassium

20 hydride. n-Butyllithium or sodium hydride is particularly preferably employed.

Suitable bases are additionally the customary inorganic bases. These preferably include
alkali metal hydroxides or alkaline earth metal hydroxides such as, for example, sodium
hydroxide, potassium hydroxide or barium hydroxide, or alkali metal carbonates such
as sodium or potassium carbonate or sodium hydrogen carbonate. Sodium hydroxide or

25  potassium hydroxide is particularly preferably employed.

Suitable solvents for the individual reaction steps are also alcohols such as methanol,
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al kyl or acyl each having up to 4 carbon atons, and
where-the heterocyclic ring thus forned, which can also he mqumww
fused and can contain a double bond, nust always be subst|¥

car bonyl groupe® 31)34@.%@,9@5“&{,64 he forml a [err] umﬂ(\‘“\“

I n which denotgf a nunber 1, 2

and -zl -

ethanol, propanol, butanol or tert-butanol. tert-Butanol is preferred.
It may be necessary to carry out some reaction steps under a protective gas atmosphere.

The halogenations are in general carried out in one of the abovementioned chlorinated

hydrocarbons, methylene chloride being preferred.

5  Suitable halogenating agents are, for example, diethylaminosulphur trifluoride (DAST)
or SOCIL,.

The halogenation in general proceeds in a temperature range from -78°C to +50°C,
preferably from -78°C to 0°C, particularly preferably at -78°C, in each case depending

on the choice of the halogenating agent and solvent.

10 The halogenation in general proceeds at normal pressure, but it is also possible to work

at elevated or reduced pressure.

The compounds of the general formula (I} are new and can be prepared by a process

in which

[A] compounds of the general formula (III)

A
25 28
R N2
| (1)
E l\ll 0
H

15 in which

A and E have the meaning indicated above,

and
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10. Rlerr] denotes hydrogen or straight-chain or branched
al kyl , hydroxy- "~ substituted al kyi‘ms(sheetHasBeenReplaced
al koxycar bonyl each having up to 5 carbon
a radical of taes Borgaglfreish Roahtiibd err] R err], ll

i n which R[err]2 R[err] and R e I'cal
or different and 15 denot e phenyl,

strai ght-chain _or branched al kyl having u

to 5 carbon aféhand R* are identical or dxffamtraedHen@e&;ﬁ‘a+all@xamb@wl,benzo fused .

ring (Rlerr]/Rerr]) is optionally substituted up to 3 tinmes in
an identical or different manner, optionally also gemnally, by
strai ght - chai RrofirsblcapvciRd ik 9Mspﬁém§|dk9&ﬂ6ﬁ’debﬁfd’ theesitipduans 6 thepgérRred

car bon
formula (IV)
A
RE R
| N (Iv)
/
E N Cl

in which

5 A, E, R¥ and R* have the meaning indicated above,

and, depending on the meaning of R' and R? indicated above, these are then converted

by a nucleophilic substitution in inert solvents, if appropriate in the presence of a base

into the compounds of the general formula (V)

A
RZS R1
| N V)
y
E7 N7 TR

in which

10 A, E, R', R? and R* have the meaning indicated above,

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

or in that

[B] compounds of general formula (VI) THIS SHEET HAS BERN

REPLACED




atoms, hydroxyl, carboxyl or phenyl, which for its pa;;;T%EF_Qg_gubsLL%tﬁ
by fluorine, chlorine, bromne, trifluor

strai ght-chain or branched al kyl or al koxy g&ﬁﬁn¢ @b 4
car bon atons, Le A 31 840-Foreign CRaf#ie§ i s optionally substit

times, opti onal [y also gemnally, inan 5 I dent “‘m ent
manner by cycl opropyl, cycl opropyl oxy, cyéBepentyl,

cycl opentyl oxy, cycl ohexyl, cycl ohexyloxy or by straight-chain or branched

al kyl having up to 4 carbon atons, which for its part can be substituted hy
hydroxyl, trifluoromethyl, phenyl or by straight-chain or branched al koxy

having up to 3 carbon atons 10 and/or is optionally substituted
by a spiro-linked radical of theglqrmu [ ert]
P (V1)
ET N R?
H
in which

A, E, R' and R? have the meaning indicated above

and

R*  has the meaning indicated above,

5 are first converted by an oxidation into the compounds of the general formula (Va)

A
26 1
R
R S (Va)
7
E” N7 TR

in which

A, E, R, R? and R* have the meaning indicated above,

and are then reacted further as described under [A],

and, if appropriate, in all stages derivatizations such as, for example, an alkylation or
10 halogenation or eliminations, or introductions of protective groups are carried out

according to customary methods,

and in a last step the alkoxycarbonyl function (R%) is reacted according to customary

THIS SHEET HAS BEEN
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I n- whi ch w denotes either an oxygen o_r' a sul phur atom
Y and Y' together forma 2- to 5-menbered, straight- chuﬁL—bL&Hehed/
al kyl ene 15 chai n, c denotes a nunber 1, R@place’d

4,-5 or 6, LeA 31 840-ForeferdComiteles a nunber 1 or 2, Has Been

T

methods to give the aldehyde.

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

following reaction scheme:

OCH, a) POCls
b} CgHg.CHy-NH,

a) LIAH,
b) PDC

Suitable solvents for the individual steps are ethers such as diethyl ether, dioxane,
5 tetrahydrofuran, glycol dimethyl ether, or hydrocarbons such as benzene, toluene,
xylene, hexane, cyclohexane or petroleum fractions, or halogenohydrocarbons such as

dichloromethane, trichloromethane, tetrachloromethane,  dichloroethylene,

THIS SHEET HAS BEEN
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- 12 - Rlerr], Rerr], Rerr], Rerr], R[err] R err]

Rlerr] are identical or different and denote SSheetHasB )jg,plo n,
trifluoronethyl, phenyl, fluorine, chlorine, bromne or

strai ght - chai Deg{3pgmb%@tg,ﬁ{m&r al koxy each having u H, H’EH‘,‘
atons or 5 err R[err] or Rerr] and case
together forma straight-chain or 25 - branched al kyl ene
chain having up to 5 carbon atons or Rlerr] and Rlerr] or

Rl err] and R tichlordathyerncior chiosobenzpat or ethiybacetate, ontticthylamifie, ipyridinerdimethy]
Lerr] sulphoxide, dimethylformamide, hexamethylphosphoramide, acetonitrile, acetone or
nitromethane or alcohols, such as, for example, methanol, ethanol or propanol. It is also
bossible to use mixtures of the solvents mentioned. Dichloromethane, acetonitrile,

5  ethanol and tetrahydrofuran are preferred.

Suitable bases are additionally the customary inorganic bases. These preferably include
alkali metal hydroxides or alkaline earth metal hydroxides such as, for example, sodium
hydroxide, potassium hydroxide or barium hydroxide, or alkali metal carbonates such
as sodium or potassium carbonate, sodium methoxide or potassium tert-butoxide or
10 sodium hydrogen carbonate. Sodium hydroxide, potassium hydroxide or potassium tert-

butoxide is particularly preferably employed.

The base is in general employed in an amount from 0.5 mol to 5 mol, preferably from
1 mol to 2.5 mol, in each case relative to 1 mol of the compounds of the general
formulae (V) and (Va).

15 The reaction is in general carried out at normal pressure. However, it is also possible
to carry out the process at reduced pressure or at elevated pressure (e.g. in a range
from 0.5 to 5 bar).

The compounds of the general formula (XI1) are known in some cases or are new and
can then be prepared, however, from the corresponding 2-0x0-1,2,34-

20  tetrahydropyridines by an oxidation.

Suitable solvents for the oxidation are ethers such as diethyl ether, dioxane,
tetrahydrofiuran, glycol dimethyl ether, or hydrocarbons such as benzene, toluene,
xylene, hexane, cyclohexane or petroleum fractions, or halogenohydrocarbons such as
dichloromethane, trichloromethane, tetrachloromethane, dichlorbethylene,
25 trichloroethylene or chlorobenzene, or ethyl acetate, or triethylamine, pyridine, dimethyl
sulphoxide, dimethylformamide, hexamethylphosphoramide, acetonitrile, acetdne,

nitromethane or water. It is also possible to use mixtures of the solvents mentioned.
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I n- whi ch 10 w has the nmeani ng indi cated above,
e denotes a nunber 1, 2, 3, 4, 5 or 6, and their salts and

N- oxi des. Particularly preferred conpounds of the general formla

(') accordi ngLé & 3hR40-F¥Ridn Obuntries are those 15 in }mi ht ﬁ
represents phenyl which is optionally substituted by fluo UL ABY ced
brom ne, hydroxyl, trifluoron®hyl, trifl uoromﬂ ’lﬂ , I Ityr
by siraight-chain or

Acetonitrile and water are preferred.

Suitable oxidizing agents are, for example, cerium(IV) ammonium nitrate, 2,3-dichloro-
5,6-dicyano-benzoquinone, pyridinium chlorochromate (PCC), osmium tetroxide and

manganese dioxide. Cerium(IV) ammonium nitrate is preferred.

5  The oxidizing agent is employed in an amount from 1 mol to 10 mol, preferably from

2 mol to 5 mol, relative to 1 mol of the compounds of the general formula (IV).

The oxidation in general proceeds in a temperature range from -50°C to +100°C,

preferably from 0°C to room temperature.

The oxidation in general proceeds at normal pressure. However, it is also possible to

10 carry out the oxidation at elevated or reduced pressure.

The compounds of the general formula (IV) are for the most part new and can be

prepared as described above.

The compounds of the general formulae (V) and (Va) are for the most part new and

can be prepared as described above.

15 The compounds of the general formula (VI) are for the most part new and can be

prepared as described above, by a process in which
aldehydes of the general formula (VII)

A-CHO (VII)
in which

20 A has the meaning indicated above,
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br.-anched al kyl or al koxy each having up to 3 carbon atons,
- 13 - D represents a radical of the forml a"ﬁ?ﬂ”"/
i n which Been Replaced

e [ (1]

27

are reacted with compounds of the general formula (VIII)

R1

L (VII)
R2

0
in which
R’ and R? have the meaning indicated above,

and the compound of the general formula (IX)

5 in which
E and R* have the meaning indicated above,

in one of the abovementioned solvents, preferably ethanol, at reflux temperature and

normal pressure.

The compounds of the general formula (VII), (VIII) and (IX) are known per se or can
10 be prepared by customary methods.

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

unforeseeable spectrum of pharmacological action.

The compounds of the general formula (I) according to the invention have useful
pharmacological properties which are superior in comparison with those of the prior

15  art, in particular they are highly effective inhibitors of the cholesterol ester transfer

EHIS SHEET HAS BEEN
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Rl.err] and Rlerr] independently of one another 5 denot e
cycl oprppyl , nhapht hyl, phenyl, pyridyl, qui r)ol yl, i ndol yI 'I‘hlsSheetHasBeenReplaced

benzot hi azol yl or tetrahydronaphthal enyl, each of which is

substituted up A0312840-F&Rign"Cathtdiigéent i cal or different man l
trifluoronethyl, tritluoronmethoxy, fluorine, chlorine, bro

carboxyl, am no, by straight-chain or brdﬁbhed al kyl, acyl, alkoxy or

al koxycar bonyl each having up to 4 carbon atons or by phenyl ,
phenoxy or t hprosie (@ETP}Nhnd: Istifplatet keyerse p:}nptestemh ttagspout skhiet activd dompounds

fl hi £l
O torot on bettfis BiRC ianion bring oSl B 1oMpring) afribe LY SGplRste e el the
havi ng blood w1th a simultReh 1f}cre£se b&ﬂxemholés?&bl 1Bfel et ah Shetdthieanal | y

substituted by 15 hydroxyl, err denot es
hydr ogen or fusedrfonethe treatment and prewention of hyperlipoproteitfaemid, dystipideeraias,

hydrogen or hl ori ne, e, .azido, .trifl uoronethyl,
hydr oxyl .3 ut%aerr'l{xglly U%’P’Bf?étw 1 ‘?a SHPagSY noscieroms

The pharmacological actions of the substances according to the invention were

determined in the following test:
CETP inhibition testing

Obtainment of CETP

10 CETP is obtained from human plasma in partially purified form by differential
centrifugation and column chromatography and used for the test. To this end,
human plasma is adjusted to a density of 1.21 g per ml using NaBr and
centrifuged at 4°C for 18 h at 50,000 rpm. The bottom fraction (d>1.21 g/ml)
is applied to a Sephadex®phenyl-sepharose 4B (Pharmacia) column, washed

15 with 0.15 M NaCl/0.001 M tris HC] pH 7.4 and then eluted with distilled water.
The CETP-active fractions are pooled, dialysed against 50 mM Na acetate
pH 4.5 and applied to a CM-Sepharose® (Pharmacia) column. The column is
then eluted using a linear gradient (0-1 M NaCl). The pooled CETP fractions
are dialysed against 10 mM tris HCl pH 7.4 and then further purified by

20 chromatography on a Mono Q® column (Pharmacia).

Obtainment of radiolabelled HDL
50 ml of fresh human EDTA plasma are adjusted to a density of 1.12 using

NaBr and centrifuged at 50,000 rpm for 18 h at 4°C in a Ty 65 rotor. The
upper phase is used to obtain cold LDL. The lower phase is dialysed against
25 3x4 1 of PDB buffer (10 mM tris/HC] pH 7.4, 0.15 mM NaCl, 1 mM EDTA,
0.02% NaN;). 20 pl of *H-cholesterol (Dupont NET-725; 1 (iC/pt dissolved in

ethanol) are then added per 10 ml of retentate volume and the mixture is

incubated under N, at 37°C for 72 h.
THIS SHEET HAS BEEN
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2Q or .al4-

Rlerr] and Rlerr] together with the carbon atom formqmggrehl “ﬁ‘ s

E represents cyclopropyl, cyclobutyl, cyclopentyl, cygy \g

cycl oheptyl, D¢ A 31 840-Foreign Chemtigsent s strai ght - chal no yl
having up to 5 carbon atons, which s optio y substituted
by cycl opentyl or cycl ohexyl, -29 -

The mixture is then adjusted to the density 1.21 using NaBr and centrifuged at
20°C for 18 h at 50,000 rpm in the Ty 65 rotor. The upper phase is recovered
and the lipoprotein fractions are purified by gradient centrifugation. To this end,
the isolated, labelled lipoprotein fraction is adjusted to a density of 1.26 using
5 NaBr. Each 4 ml of this solution are covered with a layer of 4 ml of a solution
of density 1.21 and 4.5 ml of a solution of 1.063 (density solutions from PDB
buffer and NaBr) in ¢entrifuge tubes (SW 40 rotor) and then centrifuged in the
SW 40 rotor for 24 h at 38,000 rpm and 20°C. The intermediate layer lying
between the densities 1.063 and 1.21 and containing the labelled HDL is
10 dialysed at 4°C against 3x100 volumes of PDB buffer.
The retentate contains radiolabelled *H-CE-HDL which, adjusted to about

5x10° cpm per ml, is used for the test.
CETP Test

To test the CETP activity, the transfer of *H-cholesterol ester from human HD
15 lipoproteins to biotinylated LD lipoproteins is measured.
The reaction is ended by addition of streptavidin-SPA®beads (Amersham) and
the transferred radioactivity is determined directly in a liquid scintillation
counter.
In the test mixture, 10 pl of HDL-*H-cholesterol ester (~ 50,000 cpm) are
20 incubated at 37°C for 18 h with 10 ul of biotin-LDL (Amersham) in 50 mM
Hepes/0.15 M NaCl/0.1% bovine serum albumin/0.05% NaN, pH 7.4 with 10 pl
of CETP (1 mg/ml) and 3 ul of solution of the substance to be tested (dissolved
in 10% DMSO/1% RSA). 200 pl of the SPA-streptavidin bead solution (TRKQ
7005) are then added, the mixture is incubated further for 1 h with shaking and
25 then measured in the scintillation counter. As controls, corresponding
incubations with 10 ui of buffer, 10 ul of CETP at 4°C and 10 pl of CETP at
37°C are used. _
The activity transferred into the control mixtures with CETP at 37°C is rated as -
100% transfer. The substance concenfration at which this transfer is reduced by
30 half is indicated as the IC,, value.
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5 - Rerr] and Rerr] together forman al kyl ene chain haV| ng up to 4 carbon

atonms, which is I nterrupted by an oxygen or Wﬁm

the group -SOerr]- or -NRerr], wher e

denot es hydroQggﬁ_MfgmﬂMt chain or branched acyl ! m”'m
each having up to 4 carbon atons, or 10 denotes benz

phenyl, each of which is optlonally subst PPyt ed up to

times in an i cal aqr different manner by fluor

br om e, hydr X EPIS hieD followr op dfim s GRoldh he st dpCBIT bilibiare
al kyl or acyl each having up to 3 carbon atons, and where
the heterocyclic ring thus fornmed, which can also be benzo-fused and 15
whi ch can con{iabke A: doubl e bond, nust always be substituted by a carbonyl
group or by a radical of the fornmula [err]

Example No. IC;, value (mol/l)

12 2 x 107
5 14 6 x 10°¢
16 8.5 x 107

Ex vivo activity of the compounds according to the invention

Syrian golden hamsters from in-house breeding are anaesthetized after fasting
for 24 hours (0.8 mg/kg of atropine, 0.8 mg/kg of Ketavet® s.c., 30' later 50
10 mg/kg of Nembutal i.p.). The jugular vein is then exposed and cannulated. The
test substance is dissolved in a suitable solvent (as a rule Adalat placebo
solution: 60 g of glycerol, 100 ml of H,0, PEG-400 to 1000 ml) and
administered to the animals via a PE catheter inserted in the jugular vein. The
control animals receive the same volume of solvent without test substance. The
15 vein is then tied off and the wound is closed.
The administration of the test substances can also be carried out p.o., by orally
administering the substances dissolved in DMSO and suspended in 0.5% Tylose
by means of a stomach tube. The control animals receive identical volumes of
solvent without test substance.
20 After various times - up to 24 hours after administration - blood (about 250 ul)
is taken from the animals by puncture of the retro-orbital venous plexus.
Clotting is ended by incubation at 4°C overnight, then centrifugation is carried
out at 6000 x g for 10 minutes. In the serum thus obtained, CETP activity is
determined by the modified CETP test. As for the CETP test described above,
25 the transfer of *H-cholesterol ester from HD lipoproteins to biotinylated LD

lipoproteins is measured.
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and

a denotes a number 1, 2 or 3
This Sheet Has Be

Rlerr] denotes hydrogen or straight-chain or branched a

substitut ed dlekal31B40aldrensu Coupeivy! each havi ng up tO 4 C,mmmmmﬁllmf/

atons or -a radical of the formula -SiRe ]R[

10

15

20

The reaction is ended by addition of Streptavidin-SPA®beads (Amersham) and
the transferred radioactivity is determined directly in the liquid scintillation
counter.

The test mixture is carried out as described under "CETP test". For the testing
of the serum, only 10 pl of CETP are replaced by 10 ul of the corresponding
serum samples. As controls, corresponding incubations with sera of untreated
animals are used.

The activity transferred in the control mixtures with control sera is rated as
100% transfer. The substance concentration at which this transfer is reduced to
a half is indicated as the ED, value.

Table B:

ED;, values for ex vivo activity

Example | ED,, ‘%: Inhibition
No. at 10 mg/kg
12 < 10 mg/kg 49.5%

20 >10 mghkg | 50.4%

21 > 10 mg/kg 34.4%

In vivo activity of the compounds according to the invention

In experiments to determine the oral action on lipoproteins and triglycerides,
test substance dissolved in DMSO and 0.5% Tylose suspended by means of a-
stomach tube are administered orally to Syrian golden hamsters from in-house
breeding. To determine the -CETP activity, blood (about 250 pl) is taken by
retro-orbital puncture before the start of the experiment. The test substances are

then administered orally By means of a stomach tube. The control animals

THIS SHEET HAS BEEN
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I n. whi ch 5 Rlerr], Rerr] and Rerr] are
I dentical or different and denote phenyl, ThszheetHasBeenRg placed

strai ght-chain or branched al kyl having up to 4 carbon _

at ons, Le A 31 340-1:0@1% thenthied erocyclic and/ or benzo ' ,émj"“l#ﬂm
(R[err]/R[err I's optionally substituted up I n
an identical or different manner, optionaB?y also senminally, by 10

strai ght-chain or branched alkoxy or al koxycarbonyl each having up to 3
car bon receivaﬁdarﬁpalhwimmowa sodeamb @viglﬂoubwsqombstyhcmﬂhc Heed rthen s

part, can be substit arine, orine, bromn
trifl uoromethyl wBt}J %‘Htﬂ’&h%n??a’ﬁ and, H{‘?Bﬁ %

en at vanous ﬂmesdrkxm

having up to 3 Car@@ﬁo&&ﬁﬁ&substance administration - b?'ﬁq{l&ﬁre'o? ttfé%ﬂr@-ﬂﬁﬂlﬂa}’venous
substituted up to 3 tines, optionally also gemnally, in an.

i dentical or diffeplexgs.manner by cycl opropyl, cycl opropyl oxy, cycl opentyl,

cycl opent y1 o cYel ghexlendla Bt bfol i 158l HATSRER LY LS, VP
hydr oxyl , g is carriell" dult | 110 FBinAek, IPHRNSekuR e bIR@MYd, the content of

cholesterol and triglycerides is determined with the aid of modified

commercially available enzyme tests (cholesterol enzymatic 14366 Merck,

triglycerides 14364 Merck). Serum is suitably diluted using physiological saline
10 solution.

100 pl of serum dilution are mixed with 100 pl of test substance in 96-hole

plates and incubated at room temperature for 10 minutes. The optical density is

then determined at a wavelength of 492 nm using an automatic plate-reading

apparatus. The triglyceride or cholesterol concentration contained in the samples
15 is determined with the aid of a standard curve measured in parallel.

The determination of the content of HDL cholesterol is carried out according to

the manufacturer's instructions after precipitation of the ApoB-containing

lipoproteins by means of a reagent mixture (Sigma 352-4 HDL cholesterol

reagent),

20 Table C:

HDL rise in in vivo experiments

Example Dose (mg/kg) % HDL rise
No.
12 2x3 12.37

25 20 2x3 9.21
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and/or is optionally substituted by a spiro-linked radical of the formula

20 [err]
in which : - 16 -
- Le A 31 840-Foreign Countries This Sheet Has Been Replaced

-33 -

T

In vivo activity in transgenic hCETP mice

Transgenic mice from in-house breeding (Dinchuck, Hart, Gonzalez, Karmann,
Schmidt, Wirak; BBA (1995), 1295, 301) were administered the substances to
be tested in the feed. Before the start of the experiment, blood was taken
5 retro-orbitally from the mice in order to determine cholesterol and triglycerides
in the serum. The serum was obtained as described above for hamsters by
incubation at 4°C overnight and subsequent centrifugation at 6000 x g. After
one week, blood was again taken from the mice in order to determine

lipoproteins and triglycerides. The change in the parameters measured is

10 expressed as a percentage change compared with the starting value.
Table D
Example No. HDL LDL Triglycerides
20 (80 ppm) + 145 % +6.7% -24.5 %

The invention additionally relates to the combination of heterocyclic-fused pyridines of

15 the general formula (I) with a glucosidase and/or amylase inhibitor for the treatment of
familial hyperlipidaemias, of obesity (adiposity) and of diabetes mellitus. Glucosidase
and/or amylase inhibitors in the context of the invention are, for example, acarbose,
adiposine, voglibose, miglitol, emiglitate, MDL-25637, camiglibose (MDL-73945),
tendamistate, AJ-3688, trestatin, pradimicin-Q and salbostatin.

20 The combination of acarbose, miglitol, emiglitate or voglibose with one of the
abovementioned compounds of the general formula (I) according to the invention is

preferred.

The compounds according to the invention can furthermore be used in combination
with cholesterol-lowering vastatins or ApoB-lowering principles in order to treat

25  dyslipidaemias, combined hyperlipidaemias, hypercholesterolaemias or

THIS SHEET HAS BEEN
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c . denotes a nunber 1, 2, 3, 4 or 5, Rlerr]. Rerr],
Rlerr] and R err] are identical or different and denot e hydrogen;

trifluoronethyl, phenyl, fluorine, chlorine, bronine or straight-chain or

br anched Le A 31 840<Hokeitn Coustrikoxy each having up t gs&y}gp&e@k@@m
or . Rlerr] and Rlerr] or Rerr] and R err 5

together forma straight-chain or - 34 - branched H BMEMW ng
up to 4 carbon atons - or

Rlerr] and R[] &ypartriglyceriddemiase t ogether forma radical of the 10
[err]

fornmul a

10

15

20

25

The combinations mentioned can also be employed for the primary or secondary

prevention of coronary heart disease (e.g. myocardial infarct).

Vastatins in the context of the invention are, for example, lovastatin, simvastatin,
pravastatin, fluvastatin, atorvastatin and cerivastatin. ApoB-lowering agents are, for
example, MTP inhibitors. The combination of cerivastatin or ApoB inhibitors with one
of the abovementioned compounds of the general formula (I) according to the invention

is preferred.

The new active compounds can be converted in a known manner into the customary
formulations, such as tablets, coated tablets, pills, granules, aerosols, syrups, emulsions,
suspensions and solutions, using inert, non-toxic, pharmaceutically suitable excipients
or solvents. In this case, the therapeutically active compound should in each case be
present in a concentration of approximately 0.5 to 90% by weight of the total mixture,

i.e. in amounts which are adequate in order to achieve the dosage range indicated.

The formulations are prepared, for example, by extending the active compounds with
solvents and/or excipients, if appropriate using emulsifiers and/or dispersants, it being
possible, for example, when water is used as a diluent, optionally to use organic

solvents as auxiliary solvents.

Administration is carried out intravenously, parenterally, perlingually or preferably

orally in a customary manner.

In the case of parenteral administration, solutions of the active compound can be

employed using suitable liquid excipient materials.

In general, it has proved advantageous in the case of intravenous administration to
administer amounts of approximately 0.001 to 1 mg/kg, preferably of approximately

0.01 to 0.5 mg/kg of body weight to achieve effective results, and in the case of oral

o

-

5



I n which w denotes either an oxygen or sul phu a om nd

e _ denotes a nunber 1, 2, 3, 4 or 5, and T
N- oxi des. 15 Very partlcul arly preferred conpounds of t’
farmula (1) areatdogsy i n which

-35-

administration the dose is approximately 0.01 to 20 mg/kg, preferably 0.1 to 10 mg/kg
of body weight.

In spite of this, if appropriate it may be necessary to deviate from the amounts
mentioned, mainly depending on the body weight or the type of administration route,
5  onindividual behaviour towards the medicament, the manner of its formulation and the
time or interval at which administration takes place. Thus in some cases it may be
sufficient to manage with less than the abovementioned minimum amount, while in
other cases the upper limit mentioned has to be exceeded. In the case of the
administration of relatively large amounts, it may be advisable to divide these into

10 several individual doses over the course of the day.
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- 17 - A represents phenyl which is optionally substituted by
fluorine and E represents cycl opentyl or isopropyl, and
their salts and N-oxides. A process for the preparation of the
cqnpounds of ihg rﬂeggal formula (1) according to 5 t he invention -has-
additionally d, characterized in that in the conmpounds of
the general formula (I1) [err] -36 - This Sheet Has Been Replaced

Abiertons RO

DAST = dimethylaminosulphur trifluoride

PTS = para-toluenesulphonic acid
PDC =  pyridinium dichromate

5 PE/EA = petroleum ether/eth.yl acetate
THF = tetrahydrofuran
Tol/EA = toluene/ethyl acetate

Example I:

3-Ethyl 5-methyl 6-cyclopentyl-4-(4-fluorophenyl)-2-oxo-1,2,3,4-tetrabydropyridine-3,5-
10 dicarboxylate

50 g (300 mmol) of methyl 3-amino-3-cyclopentyl-prop-2-ene carboxylate, 78.7 g
(300 mmol) of diethyl 2-(4-fluorobenzylidene)-malonate, 1.1 g (20 mmol) of sodium
methoxide and 6 ml of ethanol are heated at 140°C for 80 hours with stirring. After
cooling to room temperature, 500 ml of ethyl acetate are added and the solution is
15 washed successively with 100 ml each of water and saturated sodium chloride solution.
The organic phase is dried over sodium sulphate. After concentrating in vacuo, the
residue is heated to boiling in 300 ml of cyclohexane with stirring and then slowly

cooled to room temperature. The precipitated solid is dried to constant weight in vacuo.

Yield: 74.9 g (65% of theory)
THIS SHEET HAS BEEN
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I n, whi ch A, E Rerr] and R err] have the neaning indicated above,
first, with organonmetallic reagents, the substituent Dis introduced in

i nert solvents 10 according to a Gignard or Wttig r
| f- appropri atrg ghgy g4d)st|tuents mentioned under A, E and/or R[err] and

Rlerr] are varied I ntroduced according to custo
The process according to the invention ca¥ be illustrated|iif rrple
by the foll owi ng reacti on schene: il ,

R;= 041 (PE/EA 4:1)
Example II:

3-Ethyl S-methyl 6-cyclopentyl-4-(4-fluorophenyl)-2-oxo-1,2-dihydropyridine-3,5-
dicarboxylate

5 38 g (98 mmol) of the compound from Example I are dissolved in 300 ml of

acetonitrile and treated with 120 g of cerium(IV) ammonium nitrate, dissolved in 300
ml of water, at room temperature in the course of 1 hour. The mixture is then stirred
at room temperature for 3 hours, a white solid precipitating. To complete the
crystallization, the mixture is allowed to stand at 5°C for 16 hours. The solid is filtered

10 off with suction and washed in small portions with 100 ml of water. The white solid
is dried in vacuo for 2 days. ‘
Yield: 31.6 g (83% of theory)
Ry = 0.28 (PE/EA 4:1)
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S

Le A 3 l 840 This Sheet Has Been Replaced

A

3-Ethyl 5-methyl 2-chloro-6-cyclopentyl-4-(4—ﬂuorophenyI)—pyrid_ine-3,S-dicarboxylate

Example III:

F

30.5 g (79 mmol) of the compound from Example II are stirred at 110°C for 18 hours

in 80 ml of phosphorus oxychloride. After cooling to room temperature, the phosphorus
5 oxychloride is removed in vacuo. The residue is neutralized with saturated sodium

hydrogen carbonate solution with ice-cooling and extracted twice with 150 ml of

dichloromethane each time. The combined organic. phases are dried over sodium

sulphate and filtered through 250 g of silica gel (230-400 mesh). The residue is washed

twice more with 250 ml of dichloromethane each time. After concentrating in vacuo,

10 the product is dried in a high vacuum.
Yield: 24.8 g (77% of theory)
R, = 0.78 (PE/EA 4:1)
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Sui tabl e solvents are ethers such as diethyl ether, dioxane,

t et rahydr of uran, gl ycol di et hyl ether, or hydrocarbofns—sueh-as—
benzene, toluene, xylene, hexane, cycl ohexane or TRek. m fractions,
or- hal ogenohy@egcat8g0s such as dichl oronet hane, U e b e

Wil
chl or obenzene, or ethyl acetate, or trietﬁ?l'am’ ne, pyri il

tetrachl oronet hane, dichl oroet hyl ene, trichloroethylei ﬁf
sul phoxi de, di et hyl f or mam de, hexanet hyl phosphoram de, acetonitrile,

acet one or ni ExamplabYre. It is al so possible to use nixtures of the.
sol vents nentioned. D chl oronet hane and tetrahydrofuran are
preferred. Possi bl e bases for the individual steps are the

customary str Grigthyl b&smethgD ﬁm?bmi?lam'Eﬂo-6-c'f(bb?&ltpr-ﬁﬁﬂ&bioﬁhém)-pbﬁﬁiine-?»,5-
organol i t hi um ¢gonpounds such as, tor exanple, lithium

bi s(triethyl bdloprosMate  n-butyllithium sec-butyllithium
tert-butyllithium or phenyl lithium or am des such as, for exanple,
| ithiumdiisopropylam de, sodi um am de or potassium anide, or |ithium
hexanet hyl sil yl am de, or al kali netal hydrides such as sodi um hydri de

or potassium hydride or al koxi des suchzas\ for exanple; potassiumtert- 15
>

but oxide. n-Butyllithium sodium hydrj de q) potassiumtert-butoxide is
particularly pref erably enpl oyed

26 g (64 mmol) of the compound from Example III, 14 mi (130 mmol) of benzylamine
5 and 17 g (160 mmol) of sodium carbonate are stirred under reflux for 2 days in 220 ml
of acetonitrile. A further 6.9 ml (64 mmol) of benzylamine and 6.8 g (64 mmol) of
sodium carbonate are added and the mixture is stirred under reflux for a further 20 .
hours. After cooling to room temperature, the mixture is filtered off with suction
through silica gel and the solid is washed with 100 ml of ethyl acetate. After
10 concentrating in vacuo, the partially crystallizing residue is taken up in 100 ml of
petroleum ether with stirring. The precipitated solid is filtered off with suction, washed
with some petroleum ether and dried in a high vacuum. The mother liquor which
remains is concentrated and chromatographed on silica gel (200 g of silica gel 230-
400 mesh, d = 3.5 cm, eluent toluene). '
15 Yield: 25.1 g (82% of theory)
R¢= 0.54 (PE/EA 8:1)
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- 49 - Suitable organonetallic reagents are,
systens such as My/ br onobenzotri fl uori de and

p-trifluoromethyl phenyl lithium The system ' My/ bronwhiem
is preferred.Le A31840Suitable Wttig reagents are
reagents. 3-Tri- 5 f I uor onet hyl benzyl %él phenyl phospho

preferred. In general, suitable basés are one of the aboverrentloned

bases, preferably Li bis-(triethylbutyl)amde or n-butyllithium
Example V:

3-Ethyl 6-methyl 1-benzyl-7-cyclopentyl-5-(4-fluorophenyl)-4-ox0-1,2,3,4-tetrahydro-
[1,8]-naphthyridine-3,6-dicarboxylate

CO,C,Hs

8.1 g (17 mmol) of the compound from Example IV are dissolved in 60 ml of absolute
5  THF under argon. 2.4 g (21.2 mmol) of potassium tert-butoxide are added to this
solution at 0°C and the mixture is stirred at this temperature for 15 min. 2.30 ml
(21.2 mmol) of ethyl acrylate are then added dropwise at 0°C and the mixture is stirred
at room temperature for 16 hours. 0.39 g (3.4 mmol) of potassium tert-butoxide and
0.37 g (3.4 mmol) of ethyl acrylate are again added to the solution. It is stirred at room
10 temperature for a further 20 hours. The reaction mixture is then added to 100 ml of ice
' water and acidified using 20 m! of 2 molar hydrochloric acid. It is extracted twice with
100 ml of ethyl acetate each time, and the combined organic phases are dried over
sodium sulphate and concentrated in vacuo. The residue is chromatographed on silica
gel (250 g of silica gel 230-400 mesh, d = 3.5 cm, eluent petroleum ether/ethyl acetate
15 12:1).
Yield: 7.64 g (90% of theory)
R, = 0.38 (PE/EA 8:1)

i ryIS SHEET HAS BEEN
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The base is enployed in an amount fromO.1 nol to 5 nol, preferably from

0.5 nol to 2 mol, in each case relative to 1 nol ef+the—starting
conpound. 10 The reaction with Wttig reagents is in general carried
out in a tenpéeat Bl1g40ange from O[err] C to 150[ er ripEs. el
25[err]Cto 40[err]C The Wttig reactions are in|iild

out at nornmal pressure. However, it is at4b- possi bl HE :

process at reduced pressure or at elevated pressure (e.g. ITh the

range from 0. Example Nk ) . 15 The reductions are in general carried out.
usi ng reduci ng agents, preferably using those whi ch are suitable for
the reduction of ketones to hydroxyl conpounds. Particularly sui tabl e
in this conteMethyl I eglbgizyRD-chbloBefPLA(4-MubfopHasy1Ps-0%6 38, B.8-18@itgdrd p1dg)L des
in inert solvents, If appropriate in the presence of a

trial kyl bor an@aphtipgidinedtrearboxylate preferably carried out using conpl ex
nmetal hydrides such as, for exanple, lithium 20 bor ohydri de, sodi um

bor ohydri de, potassi um borohydride, zinc borohydride, |ithium

trial kyl borohydride or Iithium alun nigmhydride or diisobutylalum nium
hydri de (DIBAH). The reduction igq very particularly preferably
carried out using sodium borohydgide or DIBAH, in the presence of
triethyl borane.

7.64 g (15.32 mmol) of the compound from Example V are heated under reflux for 3
5  hours in ethanol with addition of 9.8 ml (36.78 mmol) of 15% strength sodium

hydroxide solution. After cooling to room temperature, the mixture is concentrated in

vacuo and the residue is treated with 50 ml each of dichloromethane and water. The

aqueous phase is extracted with 50 ml of dichloromethane and the combined organic

phases are dried over sodium sulphate. After concentrating in vacuo, the residue which
10 remains is chromatographed on silica gel (250 g of silica gel 230-400 mesh, d = 3.5

cm, cluent petroleum ether/ethyl acetate 8:1).

Yield: 5.74 g (82% of theory)

Ry = 0.52 (PE/EA 4:1)
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The reducing agent is in general enpl oy-ed in an anount from4 nol to
mol , 25 preferably from4 nol to 5 nol, relative to of the

conpounds to be reduced.

-20 - Lédhe3redoction in general proceeds in a tel’meﬁ& rom
-78ferr]Cto +50[err]C, preferably from-78[err]C \ ‘
particularly preferably at -78[err]C. in-43ch case depen 3 t he
choi ce of the_reduci ng agent and sol vent. The reduction |n gener al
proceeds at nBxampleoYHesure, but it is also possible to work at

el evated or reduced pressure. The hydrogenation is carrled out
according to customary nethods using hydrogen in

Methyl 8-benzyl-2-cyclopentyl-5,5-(1,2-ethanedioxy)-4-(4-fluorophenyl)-5,6,7,8-
tetrahydro-[1,8]-naphthyridine-3-carboxylate

5.70 g (12.4 mmol) of the compound from Example VI, 10 ml of 1,2-ethanediol and

5  0.15 g (0.79 mmol) of p-toluenesulphonic acid are heated under reflux in a water
separator for 20 hours in 200 ml of benzene. After cooling to room temperature, the
mixture is treated with 50 ml of saturated sodium hydrogen carbonate solution. The
organic phase is washed once with water, dried over sodium sulphate and concentrated
in vacuo. The solid remaining is recrystallized from pentane/diethyl ether.

10 Yield: 5.47 g (88% of theory)

R; = 0.37 (PE/EA 8:1)
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the presence of noble netal catalysts, such as, for exanple, Pd/C, Pt/C or

Raney ni ckel in one of the abovenenti oned sol vents—preferabty Tn

al cohol s such as, for exanple, met hanol , ethanol_or_ pr no jodd @
tenperature ranpge Ffreyy -20[err] C to +100[err] C, 10 pr
O[err]Cto +50[errJC— at normal pressure or elevated pre IL

L wi ng
t ypes of reactions: oxi dati ons, reductions, hydrogenatl ons,

Derivati zations which nmay be nentioned by43ay of exanple

hal ogenati on, Rihmpleg MEI:gnard reacti ons and )
am dat i ons/ sul phoam dati ons. 15 Possi bl e bases for the individual steps
are the custonmary st rongl y basi ¢ conpounds. These preferably include

organol i t hi umjcg, r S.(4 ENEN] )
sec-butyllit h| u er %%BBP%??#I(E% etﬁmﬁﬁkg? PI(’[4 f}uggr?ﬂhggyfg-\rﬁ %%&Sr&gﬁ'@%th%l&
for exanple, 12 ,hﬂuetrzhydme[ﬂw}mplahy:ﬁﬁne sodi um anmi de or potassium ani de, or
lithium hexanmet hyl si |l yl am de, or al kali netal hydrides such as

sodi um hydride or potassium 20 hydridef n-Butyllithiumor sodium hydride
is particularly preferably enpl oyed. Sui t abl e bases are
additionally the customary inorganic These preferably include

al kali nmetal hydroxides or alkaline e metal hydroxides such as, for

exanpl e, sodi um hydr oxi de, pot m hy OXI de or barium hydroxi de,
sogi'um pot assi um car bonate or

or alkali netal carbonates such
sodi um hydrogen car bonate. Sodi um hydr oki de ¢r 25 pot assi um hydroxi de is
particularly preferably enpl oyﬁ((:l3 o

O

5.47 g (10.90 mmol) of the compound from Example VII are dissolved in 40 ml of
5 absolute THF under argon. 21.79 ml of lithium aluminium hydride (1 molar solution

in THF) are added dropwise at 0°C to this solution. It is subsequently stirred at room

temperature for 20 hours and then cooled to 0°C. 40 ml of water are added at this

temperature. The aqueous phase is extracted twice using 40 ml of ethyl acetate each

time. The combined organic phases are washed once with 40 ml of saturated sodium
10 chloride solution, dried over sodium sulphate and concentrated in vacuo. The residue

is chromatographed on silica gel (250 g of silica gel 230-400 mesh, d = 3.5 cm, eluent

petroleum ether/ethyl acetate 8:1).

Yield: 3.55 g (69% of theory)

Ry = 0.46 (PE/EA 4:1)
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Sui tabl e solvents for the individual reaction steps are al so al cohal ch
as met hanol , - 21 -

et hanol, propanol, butanol or tert-butanol. tert-Butanol is
|t may be necks3aBy84® carry out sone reaction steps UHHe

at mosphere. The hal ogenations are in general
t he abovenenti oned chl ori nated hydﬁ“bcar bons, net
bei ng preferred.

Example IX:

8-Benzyl-2-cyclopentyl-5,5-(1,2-ethanedioxy)-4-(4-fluorophenyl)-5,6,7,8-tetrahydro-
[1,8]-naphthyridine-3-carbaldehyde

3.20 g (6.74 mmol) of the compound from Example VIII are dissolved in 30 m] of

5 absolute dichloromethane under argon. 3.24 g (8.43 mmol) of pyridinjum dichromate
are introduced into this solution at -10°C in small portions. After stirring at room
temperature for 5 hours, the reaction mixture is filtered off with suction through 20 g
of silica gel (230-400 mesh), washed twice with 30 ml of dichloromethane each time
and concentrated in vacuo.

10 Yield: 1.39 (44% of theory)

R; = 0.66 (PE/EA 4:1)

§ THIS SHEET HAS .0
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5. Suitable hal ogenating agents are, for exanple, diethylam nosul phur
trifluoride (DAST) or SOCl[err]. The hal agenation in
general proceeds in a tenperature range from-78[err]C to +50[err]C,

preferably fropma38[gapr]C to O[err]C, particularly preferamisgh@it

i n each case dependi ng on the choice of the hal ogen Has B

sol vent . 10 The hal ogenation in generd$ -proceeds at nor ggﬁ ,

but it is also possible to work at elevated or reduc

The conpoundsEsgémpkeXgeneral fornula (I11) are new and can be prepared by a
process. I n which [ Al conpounds of the general formula

(rer) f[err]
3-Ethyl 6-methyl 1-benzyl-7-cyclopentyl-5-(4-fluorophenyl)-4-oxo-1,4-dihydro-[1,8]-

naphthyridine-3,6-dicarboxylate

12.5 g (23.7 mmol) of the compound from Example V and 20 g (230 mmol) of
5 manganese dioxide are vigorously stirred under reflux for 2.5 hours in 250 ml of ethyl

acetate. After cooling to room temperature, the mixture is filtered through kieselguhr .

and concentrated in vacuo.

Yield: 10.75 g (86% of theory)

R, = 0.40 (PE/EA 2:1)

| THIS SHEET HAS BEEN
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15 I n which A and E have the neani hg I ndi cat ed above, and

- 22 - Rlerr] and R err] are identical or different and denote
Clerr]-Cerr]-al koxycar bonyl , : )
- Le A 31 840 This Beet Has Beon Replaced
IR

Example XI:

3-Ethyl 6-methyl 1-benzyl-7-cyclopentyl-5-(4-fluorophenyl)-2-methyl-4-oxo0-1,2,3,4-
tetrahydro-[1,8]-naphthyridine-3,6-dicarboxylate

5.0 g (9.46 mmol) of the compound from Example X are dissolved in 60 ml of
5  absolute THF under argon. 3.5 ml of methylmagnesium bromide solution (3 molar
solution in diethyl ether) are added dropwise at -78°C in the course of 30 min. The
mixture is stirred at -78°C for 2 hours and subsequently at -50°C for 1 hour. The
reaction mixture is treated with 30 ml of phosphate buffer solution (pH 7) and warmed
to room temperature. After separating off the organic phase, the aqueous phase is
10 extracted once with 50 ml of ethyl acetate. The combined organic phases are dried over
sodium sulphate and concentrated in vacuo. The residue is chromatographed on silica
gel (200 g of silica gel 230-400 mesh, d = 3.5 cm, eluent petroleum ether/ethyl acetate
10:1).
Yield: 2.25 g (diastereomer mixture) (46% of theory)
15 R; = diastereomer A: 0.80 (PE/EA 8:1)
R, = diastereomer B: 0.69 (PE/EA 8:1)
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are first converted with phosphorus oxychloride into the conpounds of the
gener al formula (1V) [err] I n which 5 A, E Rerr]

and  R[err] have the meaning indicated above, and—dependi-ng-on the
meani ng of R gerd 3amdoRl err] indi cated above, these are 4h conl\érted

by a nucleophiTTc substitution in inert solvents, if app 138 Beep Replased
presence of a base into the conpoufdds of the gener '
[err]

Example XII:

Ethyl [benzyl-(2-oxo-propyl)-amino]-acetate

O

>
>

96.6 g (500 mmol) of ethyl benzylamino-acetate and 42.0 g (500 mmol) of sodium

0
O

hydrogen carbonate are heated to 55°C in 400 ml of ethanol and treated with 46.6 g
5 (500 mmol) of chloroacetone in the course of 1 hour. The mixture is stirred at 60°C for
18 hours and subsequently cooled to room temperature. The solid is filtered off with
suction and washed with 100 ml of ethanol. The filtrate is concentrated in vacuo and
the residue which remains is treated with 125 ml of 1 molar sodium hydroxide solution
with ice-cooling. 17.4 g (124 mmol) of benzoyl chloride are then added and the
10  mixture is stirred vigorously for 10 min. It is acidified to pH 1.5 using 1 molar
hydrochloric acid and extracted 3 times with 50 ml of diethyl ether each time. The
combined organic phases are washed twice with 50 ml of 1 molar hydrochloric acid in
each case. The combined aqueous phases are adjusted to pH 7.5 using 1 molar sodium
hydroxide solution and extracted three times with 100 ml of diethyl ether each time.
15  The combined organic phases are dried over sodium sulphate and concentrated in
vacuo.
Yield: 77.3 g (62% of theory)
R = 0.36 (PE/EA 4:1)

THIS SHEET HAS BEEN
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I n which 10 A, E, Rerr], Rerr] and R err] have the neaning indicated

above, in inert solvents and if appropriate in the presence of a base,
or in that (B] conpounds of general fornula (VA
: Le A 31 840 This Sheet Has Been Replaced

[IEWIAD

I

Example XIII:

1-Benzyl-piperidine-3,5-dione

38.3 g (341 mmol) of potassium tert-butoxide are dissolved under argon in 500 ml of
absolute diethyl ether and S00 m] of tert-butanol. A solution of 77.3 g (310 mmol) of
5  the compound from Example XII in 100 ml of diethy] ether is then added at -15°C and
the mixture is stirred at room temperature for 18 hours. It is concentrated not quite to
dryness at a bath temperature of 30°C and the residue is taken up under argon using
500 ml of an absolute diethyl ether. The solid is filtered off with suction and washed
with 100 ml of absolute diethy! ether. The solid is then dissolved in 260 ml of 2 molar
10 acetic acid. After addition of 90 ml of water, the desired product precipitates. To
complete the crystallization, the mixture is allowed to stand at 5°C for 18 hours. The
solid is filtered off with suction, washed with 50 ml of ice water and dried over
phosphorus pentoxide in vacuo for 24 hours.
Yield: 46.1 g (73% of theory)
15  Ry= 0.36 (dichloromethane/methanol/glacial acetic acid 3:1:0.1)

THIS SHEET HAS BEEN
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-23- [err] i n which A E Rerr] and R err] have th
meani ng i ndi cated above and :
Been Replaced

oo TR

Example XIV:

Methyl 7-benzyl-2-cyclopentyl-4-(4-fluorophenyl)-5-oxo-1,4,5,6,7,8-hexahydro-[1,7]-
ﬁaphthyridine-3 -carboxylate

15.4 g (76 mmol) of the compound from Example XIII, 9.4 g (76 mmol) of
5 4-fluorobenzaldehyde and 12.8 g (76 mmol) of methyl 3-amino-3-cyclopentyl-prop-2-
ene-carboxylate are heated under reflux for 18 hours in 150 ml of ethanol. The mixture

is then concentrated in vacuo and the residue is chromatographed on silica gel (500 g |

of silica gel 230-400 mesh, d = 4.5 cm, eluent toluene/ethyl acetate 7:3).

Yield: 11.3 g (32% of theory)
10  R;=0.11 (PE/EA 4:1)

- T"THIS SHEET HAS BLEN
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R-err] has the neaning indicated above, 5 are firs erted by an
oxidation into the conpounds of the general formula (Va) [err]

i n which A E Rerr], Rerr] and R err] havethemsg@gg |nd|cated

above, L&A Bg4ey t hen reacted further as described u mRepxaCed

and, if appropriate, I1n all stages derivatizations such a - an

al kyl ation or 10 hal ogenation or elimn¥+ons, or intro

protective groups are carried out according to customary net ho S,
Example XV:

Methyl 7-benzy1—2—cyclopenty1-4-(4-ﬂuc'>rophenyl)-5—oxo—5,6,7,8-tetrahydro-[1,7]-
naphthyridine-3-carboxylate

11.2 g (24 mmol) of the compound from Example XIV are dissolved in 300 ml of
5 absolute dichloromethane and treated with 6.1 g (26.7 mmol) of 2,3-dichloro-5,6-
dicyano-p-benzoquinone. The mixture is stirred at room temperature for 3 hours and
then filtered off with suction through 400 g of silica gel (230-400 mesh). The silica gel
is washed with 5 | of dichloromethane and the combined organic phases are
concentrated in vacuo.
10 Yield: 7.9 g (71% of theory)
R, = 0.50 (PE/EA 6:1)
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and in a last step the al koxycarbonyl function (Rerr]) is reacted
according to customary - 24 -
met hods to give the aldehyde. - The process according to the invention can

be-ill ustratedqeby 3wagqoof exanple by the follow ng rea HibaBeen “lﬁd

N T

Example XVI:

Methyl 7-benzyl-2-cyclopentyl-4-(4-fluorophenyl)-5-hydroxy-5,6,7,8-tetrahydro-[1,7]-
naphthyridine-3-carboxylate

5.5 g (12 mmol) of the compound from Example XV are dissolved under argon in
5 100 ml of methanol and treated at 0°C with 0.91 g (24 mmol) of sodium borohydride.
The mixture is stirred at 0°C for 20 min and subsequently at room temperature for.
1 hour. The reaction solution is treated with 100 ml of saturated ammonium chloride
solution and extracted three times with 100 ml of ethyl acetate each time. The
combined organic phases are washed with 50 ml of saturated sodium chloride solution,
10 dried over sodium sulphate and concentrated in vacuo. The residue is chromatographed
on silica gel (400 g of silica gel 230-400 mesh, d = 4.5 cm, eluent petroleum
ether/ethyl acetate 4:1).
Yield: 4.6 g (83% of theory)
R;= 0.36 (PE/EA 6:1)

THIS SHEET HAS BCEN
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b) POC
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Methyl 7-benzyl-5-tert-butyldimethylsiloxy-2-cyclopentyl-4-(4-fluorophenyl)-5,6,7,8-
tetrahydro-[1,7]-naphthyridine-3-carboxylate

Example XVII:

4.6 g (10.0 mmol) of the compound from Example XVI are dissolved under argon in
5 40 ml of absolute DMF and treated at room temperature with 2.5 g (36 mmol) of
imidazole, 3.0 g (20 mmol) of tert-butyldimethylchlorosilane and 0.02 g (0.2 mmol) of
dimethylaminopyridine. The mixture is stirred at room temperature for 3 days and then
partitioned between 100 ml of saturated ammonium chloride solution and 100 ml of
toluene with stirring. The aqueous phase is extracted twice more with 100 ml of
10 toluene each time, and the combined organic phases are washed twice with 25 ml of
water, dried over sodium sulphate and concentrated in vacuo. The residue is
chromatographed on silica gel (400 g of silica gel 230-400" mesh, d = 4.5 cm, eluent
petroleum ether/ethyl acetate 20:1).
Yield: 5.7 g (99% of theory)
15  Re= 021 (PE/EA 20:1)
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00 OKC Sui tabl e solvents for the individual steps are ethers
such as diethyl ether, dioxane, tetrahydrofuran, 9'yCOL_QLFELDML—BLhﬁLT~{”
hydr ocar bons such as benzene, tol uene, xylene, hexane cyc ohexane or

petrol eum fraghipng .g49r hal ogenohydrocarbons such as di oyl of QOPRL:RaASReplaced
trichlorome thane, tetrachl oromet hane, dlchloroethylene
i

Example XVIII:

7-Benzyl-5-tert-butyldimethylsiloxy-2-cyclopentyl-4-(4-fluorophenyl)-3-hydroxymethyl-
5,6,7,8-tetrahydro-[1,7]-naphthyridine

3.0 g (5.2 mmol) of the compound from Example XVII are dissolved under argon in
5 60 ml of absolute toluene. 15.7 ml of diisobutylaluminium hydride solution (1 molar
in toluene) are added dropwise at -78°C and the mixture is stirred at this temperature
for 18 hours. 5 ml of methanol and then 20 ml of a 20% strength sodium potassium
tartrate solution are subsequently added at -78°C. The mixture is warmed to room
temperature and extracted twice with 50 ml of ethyl acetate each time. The combined
10 organic phases are washed once each with 20 ml of water and 20 ml of saturated
sodium chloride solution, dried over sodium sulphate and concentrated in vacuo. The
residue is chromatographed on silica gel (200 g of silica gel 230-400 mesh, d = 3.5 cm,
eluent petroleum ether/ethyl acetate 6:1). |
Yield: 1.67 g (59% of theory)
15  R,=0.53 (PE/EA 4:1)




- =25 - trichl oroet hyl ene or. chl orobenzene, or ethyl acetate, or

triethylam ne, pyridine, dinethyl sul phoxi de, di net hyl f or mam de,
hexanet hyl phosphoram de, acetonitrile, acetone or “Tmitrofret-hane or
al-cohol s, sucheas3184¢ exanple, nethanol, ethanol or propanol. It is also

possi ble to use mixtures of the solvents nentioned. Di chibSherehang,

acetonitrile, 5 et hanol and tetrahydro$4iran are prefer ] R"P*“"ed
Sui tabl e bases are additionally the customary i norganic b MH#} '
preferably inExagmple XIX: a| kali metal hydroxi des or al kaline

hydr oxi des such as, for exanple, sodium hydr oxi de, potassium

hydr oxi de or barium hydroxi de, or alkali netal carbonates such as

sodi um or pot Wsqwm@mmymm%gzmmﬁdym(@ﬂu&ef)&wi)lsm,1,sz&étralayurexi de

or 10 sodi u rogen carbonat e. di um hydr oxi de, potassi um hydroxi de or
pot assi um t er {L7}-naphthyrding-3reacbaldehyde t i cul arly preferably enpl oyed.

The base is in general enployed in an ampunt fromO0.5 nol to 5 nol,
preferably from 1 nmol to 2.5 nol, @gn each case relative to 1 mol of

t he conpounds of the general forma ae (V) and (Va). 15 The
reaction is in general carried out at nggmal pressure. However, it is also
possi bl e to carry out the proces reduced pressure or at el evated
pressure (e.g. in a range [

O—Si

1.6 g (3.0 mmol) of the compound from Example XVIII are treated with 1.5 g
5 (15 mmol) of triethylamine and 4 ml of dimethyl sulphoxide at room temperature in
15 ml of absolute dichloromethane. The solution is cooled to 0°C and treated with
1.9 g (12 mmol) of sulphur trioxide-pyridine complex. The mixture is stirred at 0°C for
3 hours and then treated again with 1.5 g (15 mmol) of triethylamine, 4 ml of dimethyl
sulphoxide and 1.9 g (12 mmol) of sulphur trioxide-pyridine complex. The solution is
10 stirred at 10°C for 1 hour and then treated with 20 ml of ice water. After separation of
the phases, the aqueous phase is extracted once with 20 ml of dichloromethane. The
combined organic phases are washed with 10 ml of water and saturated sodium
chloride solution in each case, dried over sodium sulphate and concentrated in vacuo.
The residue is chromatographed on silica gel (200 g of silica gel 230-400 mesh, d =
15 3.5 cm, cluent petroleum ether/ethyl acetate 8:1).
Yield: 1.4 g (86% of theory)
R;=0.91 (PE/EA 4:1)
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fromO0.5 to 5 bar). The conpounds of the general fornula (111) are
known in sone cases or are new and can then be prepared, however,
from the corresponding 2-oxo-1,2,3,4- 20 tetrahydropyridines by an

oxi dat i on. Le A3l 8aptable solvents for the oxidati omare ethers—steh—as
di et hyl ether, dioxane, t et rahydrofuran, glycol dm@hﬁ

hydr ocar bons such as benzene, toluene, -55- xylene, hex ! bt

petrol eum fracti ons, or hal ogenohydrocarbons such as Tﬂﬁﬂ” i
trichl or omet hBreparatien Examiiplesonet hane,  di chl or oet hyl ene! |
trichl oroet hyl ene or chl orobenzene, or ethyl acetate, or triethylam ne,
pyridi ne, dinethyl sul phoxi de, di net hyl f or mam de,

hexanet hyl phogriwprni:de, acetonitrile, acetone, ni tronmet hane or
water. It is also possible to use m xtures of the solvents nentioned.

1-Benzyl-7-cyclopentyl-4,4-(1,2-ethanedioxy)-5-(4-fluorophenyl)-6-[hydroxy-(4-
trifluoromethyl-phenyl)-methyl]-1,2,3,4-tetrahydro-[ 1,8]-naphthyridine

5 0.49 g (20 mmol) of magnesium turnings is heated to 60°C under argon in 50 ml of |
absolute THF and treated with a solution of 1.89 ml (13 mmol) of
4-bromobenzotrifluoride in 8 ml of absolute THF in the course of 20 min. The mixture
is heated under reflux for 2 hours and then cooled to room temperature (Grignard
reagent solution). A solution of 1.39 g (2.94 mmol) of the compound from Example IX

10 is treated with 50 ml of the Grignard reagent solution under argon at 0°C in 20 ml of
absolute THF. The mixture is then stirred at room temperature for 1 hour. The reaction
mixture is partitioned in 100 ml of phosphate buffer solution (pH 7) and 100 ml of
ethyl acetate with stirring, the organic phase is separated off and the aqueous phase is
extracted twice with 50 ml of ethyl acetate each time. The combined organic phases are

15 dried over sodium sulphate and concentrated in vacuo. The residue is chromafographed

on silica gel (200 g of silica gel 230-400 mesh, d = 3.5 cm, eluent petroleum

NS
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ether/ethyl acetate 6:1).
Yield: 1.71 g (94% of theory)



- 26 - Acetonitrile and water are preferred. Sui t abl e
oxi di zing agents are, for exanple, ceriumlV) amoniumnitrate,
2. 3-di chl oro- 5, 6- di cyano- benzoqui none, pyridi ni um chl orochronate

(RCC), osmiunytefgpxygle and manganese di oxi Wi um
nitrate is prefrerred. 5 The oxi di zi ng agent | yed in an anount
from1l nol to 10 nol, preferably from -5- 2 nol t Eghgggk Besiraplaced to 1

nol of the conpounds of the general formula (1V). (ﬂ“ﬂ\g a1 MEtron in

general proceRgs 042 @B/BApkel)at ure range from-50[err]
preferably fromO[err]C to room tenperature.

general proceeds at nornal pressure. However, Is also possible to 10
carry out theg ﬁﬁ’ Rpi3.on at el evated or reduced pressure The
conpounds of t eneral fornula (1V) are for the nost part new and can be

prepared as descri bed above.
1-Benzyl-7-cyclopentyl-5-(4-fluorophenyl)-6-[hydroxy-(4-trifluoromethyl-phenyl)-
methyl]-4-ox0-1,2,3,4-tetrahydro-{1,8]-naphthyridine

5. A solution of 1.71 g (2.76 mmol) of the compound from Example 1 in 40 ml of
absolute acetone is treated at room temperature with 27 mg (0.14 mmol) of p-toluene-
sulphonic acid and 1 ml of water and stirred for 1 hour. The reaction solution is dried
over sodium sulphate and filtered through 30 g of silica gel (230-400 mesh). It is
washed with 50 ml of dichloromethane and the combined organic filtrates are

10 concentrated in vacuo.
- Yield: 1.51 (95% of theory)
R¢ = 0.32 (PE/EA 4:1)
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The conpounds of the general fornulae (V) and (Va) are for the nost part
new and can be prepared as descri bed above. A5——7Fhe—conmpounds of
the general fornmula (VI) are for the nbst part new and can be

prepared as desgribgs4h above, by a process in which This SheetZ]ag cdf the
general formula (VII) A1 IR [ - CHO
(M 1) inwhich 20 A hast he neaning i A

Example 3:

1-Benzyl-7-cyclopentyl-5-(4-fluoropheny!)-6-[hydroxy-(4-trifluoromethyl-phenyl)-
methyl}-1,2,3,4-tetrahydro-[1,8}-naphthyridin-4-ol

F

O
0.80 g (1.39 mmol) of the compound from Example 2 is dissolved under argon in
5 30 ml of absolute THF and treated at -78°C with 4.17 ml of diisobutylaluminium
hydride (1 molar solution in THF). The mixture is stirred at -78°C for 1 hour and then
treated with 10 ml of saturated sodium sulphate solution. After warming to room
temperature, the organic phase is separated off and the aqueous phase is extracted twice
with 30 ml of ethyl acetate in each case. The combined organic phases are dried over
10 sodium sulphate and concentrated in vacuo. The residue is chromatographed on silica

gel (100 g of silica gel 230-400 mesh, d = 2.5 cm, eluent cyclohexane/ethyl acetate
6:1).

Yield of diastereomer A:  0.37 g (45% of theory)
R, = 0.46 (PE/EA 4:1)

15 Yield of diastereomer B: .39 g (48% of theory)
R, = 0.19 (PE/EA 4:1)
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- 27 -
in which

are reacted with conpounds of t he general formula (VII1) [err]

Rl err] and R err] have the neaning i ndi

and t he conpound of the general forrmula (IX) [err]

10

15

Le A 31 840 This Sheet Has Been Replageq
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i

7-Benzyl-5-tert-butyldimethylsiloxy-2-cyclopentyl-4-(4-fluorophenyl)-3 -[hydroxy-(4-
trifluoromethyl-phenyl)-methyl]-5,6,7,8-tetrahydro-[1,7]-naphthyridine

Example 4:

021 g (7.7 mmol) of magnesium turnings is heated under argon to 60°C in 20 ml of
absolute THF and treated with a solution of 1.7 g (7.7 mmol)} of
4-bromobenzotrifluoride in 8 ml of absolute THF in the course of 20 min. The mixture
is heated under reflux for 2 hours and then cooled to room temperature (Grignard
reagent solution). A solution of 1.40 g (2.6 mmol) of the compound from Example
XIX is treated with 20 ml of the Grignard reagent solution under argon at 0°C in 22 ml
of absolute THF. It is then stirred at room temperature for 1 hour. The reaction mixture
is partitioned in 50 ml of phosphate buffer solution (pH 7) and 50 ml of ethyl acetate
with stirring, the organic phase is separated off and the aqueous phase is extracted
twice with 50 ml of ethyl acetate each time. The combined organic phases are dried
over sodium sulphate and concentrated in vacuo. The residue is chromatographed on
silica gel (250 g of silica gel 230-400 mesh, d = 3.5 cm, eluent petroleum ether/ethyl
acetate 6:1). | '

Yield of diastereomer A: 0.68 g (38% of theory)

R, (diastereomer A) = 0.55 (PE/EA 6:1)
Yield of diastereomer B:  0.50 g (28% of theory)

THIS SHEET HAS BEpy
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S- in which E and R err] -have the neaning indicated above,
i n one of the abovenentioned solvents, preferably ethanol, at reflux
t enperature and nor mal pressure. The conpounds

formula (VI1)Le @81 B30and (I X) are known per se or can 10 beBpr %%gld by

custonmary nethods. The conpounds of the gener alThk 8kepp
according to the invention have an ut or eseeabl e sHEH
phar macol ogi cal acti on.

R; (diastereomer B) = 0.33 (PE/EA 6:1)

T

Example 5:

7-Benzyl-5-tert-butyldimethylsiloxy-2-cyclopentyl-4-(4-fluorophenyl)-3-[fluoro-(4-
trifluoromethyl-phenyl)-methyl]-5,6,7,8-tetrahydro-[1,7]-naphthyridine

5 200 mg (0.3 mmol) of the compound from Example 4 (diastereomer A) are dissolved
under argon in 6 ml of absolute dichloromethane. 0.06 mi (0.45 mmol) of
diethylaminosulphur trifluoride is added dropwise at -30°C and the mixture is stirred
at this temperature for 1 more hour. The reaction solution is then added to 20 ml of
ice-cold, saturated sodium hydrogen carbonate solution. It is extracted three times with

10 20 ml of dichloromethane each time. The combined organic phases are dried over
sodium sulphate and concentrated in vacuo.
Yield: 193 mg (93% of theory)
R, = 0.82 (PE/EA 4:1)
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The conpounds of the general fornula (1) according tortné_LgygnLLon—have
usef ul phar macol ogi cal properties which are superi I n conparlson

with those of the prior 15 art, in particular they ar.g; e e
i nhi bitors of rshesjgkapesterol ester transfer ‘i\% ‘mi
28 : protein (CETP) and stinulate reverse chol est

The active conpounds according to-6fe invention br

| owering of the LDL cholesterol level in the bl ood W|th a

si mul t aneous Ewmampls& in the HDL chol esterol level. They can therefore be .

used for the treatnent and prevention of hyperlipoproteinaem a,

dysli pidaemas, 5 hypertrigl yceri daem as, hyperli pi daem as or

arteri oscl er 09ifenzyl-2-cyclopent}i24- nttatsﬁﬁm S Fbrodd itifitoRéthy e sy Rietiy s

according to the mveﬁtcl gnnt; P 5’9 Hlm nggll n the f%%oe\nmr}g test
5,6,7,8-tetrahydro-{1 7]—naphthyndm—5-ol

@

90 mg (0.13 mmol) of the compound from Example 5 are dissolved in 3 ml of THF
5  and 3 ml of methanol at room temperature. 1.3 ml of a 3 molar hydrochloric acid are

added to this solution and it is.stirred at room temperature for 18 hours. The reaction

mixture is added to 10 ml of saturated sodium hydrogen carbonate solution and

extracted three times with 20 ml of ethyl acetate each time. The combined organic

phases are washed once with 10 ml of a saturated sodium chloride solution, dried over
10 sodium sulphate and concentrated in vacuo. The residue is chromatographed on silica

gel (10 g of silica gel 230-400 mesh, d = 2 cm, eluent petroleum ether/ethyl acetate

6:1).

Yield: 28 mg (37% of theory)

R, = 0.60 (PE/EA 4:1)

15 The compounds listed in Tables 1, 2, 3, 4, 5 and 6 are prepared in analogy to the

abovementioned procedures.
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CETP inhibition testing ot ai nnent of CETP 10

CETP is obtained fromhuman plasma in partially purified form by
differential : centrifugati on and col unm chronmat ography and
used for the [teeAt3]1 840 this end, human pl as§Rgsies: BB RGMHeddO a
density of 1.21 g per ml using NaBr and ce ' HOHEE
4[err]C for 18 h at 50,000 rpm The bot tdhfraction (d>1’.—]‘ﬂﬁlma ' uL

is applied tqma Sephadex][ err] phenyl - sephar ose 4B ( Phar nacl ) shed
15 ble\1p 15 M Nad /0.001 Mtris HO pH 7.4 and then eluted with
distilled water. The CETP-active fractions are pool ed,

di al ysed agai nst 50 nM Na acetate pH. 4.5 and applied to a

CM Sepharose[err] (Pharmacia) colum. The coljum is t hen
eluted using a linear gradient (0-1 M Nad) Ehe pool ed CETP fractions

are dialysed against 10 mMtris HO pH 7.4 t hen further purified by 20
chromat ography on a Mono Q col unmm ( Phar macla bt ai nnent  of
radi ol abel | ed HDL 50 m of FfreSk humpr EDTA plasma are
adjusted to a density of 1.12 using NaBr and centrifuged at
50,000 rpmfor 18 h at 4Cina T upper phase is
used to obtain cold LDL. The | owe agai nst 25

3x4 1 of PDB buffer (10 mMtri SLNG mMVNNRIE! , 1 nM EDTA,

0.02% NaN[err]). 20 [err]l oFGerr Dupont NET-725; 1
[err]C/[err]l dissolved in _ et hanol) are then added per 10 m
of retentate volune and the m xture '

Ex. No. R® | Isomer R,

7 CH,-CH; Diastereomer 1 | 0.65
PE:EA (4:1)

8 CH, 0.18
PE:EA (1:1)

5 9 H 0.14

CH,CL,:MeOH:NH,
(20:1:0.1)

1 0 (CH2)3“CH3 0.5 1
PE:EA (4:1)
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i ncubated under N err] at 37[err]C for 72 h.
- 29 - The m xture is then adjusted to the density 1.21

usi hg NaBr and centrifuged at 20[err]C for 18 h at 50 rpm
in the Ty 65 L®o3l 84he upper phase is recovered and the

| i poprotein fractions are purified by gradient centrifugation. To him% gend,
the isolated, |abelled |ipoprotein fracti¥ i s adj ust e%m@tmﬁamﬁ?
f

1.26 using 5 NaBr. Each 4 ml of this solution afigil
| ayer of 4 miTaleR:sol ution of density 1. 25‘“
solution of 1.063 (density solutions from PPB urfer and
NaBr) in centrifuge tubes (SW40 rotor) andjthen centrifuged in the

SW40 rotor for 24 h at 38,000 rpm and 20[e C. The internediate | ayer

| yi ng _ bet ween the densities 3 and 1.21 and containing the
| abel led HDL is 10 di al ysed at_4J agai nst 3x100 vol unes of PDB
buf fer. The retentate coptai Ny radPkdl abel | ed [err] H CE- HDL
whi ch, adjusted to about 5x10[lerr] | cpm per m, is used for
the test.

h a
a

Ex. No. R” b Isomer R,
11 F 0 Mixture 0.568
Tol/EA (9:1)
12 F 0 0.584
Tol/EA (9:1)
5 13 F 2 Mixture 0.23
Tol/EA (9:1)
14 OH 2 Mixture 0.058
Tol/EA (9:1)
15 F 2 Isomer II 0.183
Tol/EA (9:1)




CETP Test To test the CETP activity,
[err] Hchol esterol ester from human HD 15
biotinylated LD | i poproteins is measured.
ended by additi 2n @E Ztrept avi di n- SPA[ err] beads (Anersha

the, transferr ctivity is determned directly in ahk§aui
scintillation count er. -63- In the _
[err]]l of HDL-[err]H chol esterol (~350 000 cpm are |

i ncubat ed at -lehgrg,r]Cfor 18 h with 10 [err]l of biotin-L ‘

50 mM s/ 0.15 MNaCl /0. 1% bovi ne serum al bum n/O

NaN[ err] pH 7.4 with 10 [err]l of CETP (1 ng/nm) and 3 [err]l
of solution of the substance to be tested (dis$olved in 10%
DMSQ 1% RSA) . 200 [err]l of the SPA-streptavi bead sol ution (TRKQ

7005) are then added, the m xture is incubat rther for 1 h with shaking
and 25 - then measured in the scintill counter. As controls,
correspondi ng i ncubati ons w¥h erg.R™ of buffer, 10 [err]l

the transfer of
| i poproteins to
The reaction is

ester

of CETP at 4[err]C and 10 [err]|
The activity t

used.

CETP at 37[err]Cis rated as

e control

37[err]C are
m xtures with
The subst ance

concentration at which this trans hal f
i ndi cated as the |1 C50 val ue.
Ex. |R® |RY R® Isomer R,
No.
16 H H CH,-CH, Racemate 0.35
PE:EA (8:1)
5 17 OH H H Diastereomer | 0.21
1 PE:EA (2:1)
18 H C,H, H Racemate 0.54
PE:EA (2:1)
19 H H H Racemate 0.28
PE:EA (2:1)




- 30- In Table A which follows, the ICferr] values (nol/1l) are

i ndi cated for CETP inhibitors: Tabl e A

Exanpl e No. ICerr] value (nol/l) 12

2 x10[err] 14 —6—x—toferr]
16 < ie—A—lbﬁ—éQx 10[ err]

This Sheet Has Been Replaced

RHRAnN

Ex. No. R*® Isomer R, Yield (% of
theory)
20 H Diastereomer 1 | 0.31
(Racemate) PE:EA (8:1)
i 21 OH Diastereomer 1 | 0.37
PE:EA (4:1)
5 22 OH Diastereomer 2 | 0.21
PE:EA (4:1)
Table 5:

""THIS SHEET HAS BEEN
i REPLACED




Ex vivo activity of the conpounds according to the invention

Syrian gol den hansters fromin-house breedi ng are anaesthetized after
fasting for 24 hours (0.8 ng/ kg of atropine, 0.8 nyl.
Ketavet[err] I 8.31 $8 |ater 50 10 ng/ kg of Ne
jugular vein is then exposed and cannul ated. The
substance is dissolved in a suitable solv®nt (as a rul e Atiaf
solution: 60 g of glycerol, 100 m of Herr]O PEG400 to 1000 m) an
adni nistered to the ani mals via a PE catheter |nserted in the jugul ar vein.

The cant raol > R ent
without test sufjskawced. E ahd t he
wound is closed| 2 ad g at DSt ances
can al so be carfjied o . EIP f ng t he
subst ances dissdl ved i and suspended in ] by
nmeans of a stone T e co troI anijmals rg vI unes of
sol vent wit hout S=est= < > FTous tines - up to

24 hours after adm ni stratlon L bI ood (about 250 [err]l) IS
taken fromthe animals by puncture of the retro-orbital venous plexus.
Clotting is ended by incubation at 4[err] C overnight, then centrifugation

is carried Table6: out at 6000 x g for 10 mnutes. In the serumthus
obt ai ned, CETP activity is determ ned by the nodified CETP
test. As for the CETP test described abdye, 25 the transfer of

[err]Hchol esterol ester fromHD |ipoprofeins to biotinylated LD
| i poproteins is measured.

CGHS
Ex. No. R Isomer R;
24 H Racemate 0.38
PE/EA 6:1

The compounds listed in Table 7 are prepared in analogy to the abovementioned

5 procedures:

TS SRER S BEEN ||
f REPLACED




- 31 - The reaction is ended by addition of
Streptavi di n- SPA[ err] beads (Anmersham and

radi oactivity is determined directly in the liquid sci
counter. Le A3]1 840 The test mixture is carried out
"CETP test". For the testing 5 of the serum
CETP are replaced by 10 [err]l of the corﬁéspondi ng
sanples. As controls, corresponding incubations with sera of untreated

ani mal s are udahle7: The activity transferred in the control
m xtures with cogtrol sera is rated as . 1000 transfar. The
subst ance concenrg;iN(%n at ret NI s transflqgopjes reduceg, tfluel O a
hal f is indicateq aS tThe EDerr] value Tahle B ED err]
val ues for .ex viyfgsactivity Diastereo- 0.34
mer mixture
Pentane/Ether
2:1

26 Diastereomer2, | 0.49
(Racemate) PE/EA 4:1
27 Diastereomer 1 | 0.32

Enantiomer 1 PE/EA 9:1

AS BEEN

THIS SHEET B

ety



Exampl e EQ err] % I nhi bition No.

at 10 ng/k 15 12 < 10 Ju/ 5%
20 ° e > 10 ny/ kg 50. 4% ﬂ%% __HaS_?éenRepIacecL
10 ny/ kg IZIABD 840 I'n vivo activity of the corrpoH’ & mu

t he: i nvention In experinments to determ ne i

on lipoproteins and triglycerides, 20 ~°/° test substance dissolved | n
DMSO and 0.5% Tyl ose suspended by nmeans of a stomach tube are
adm nistered orally to %r i an_gol den hansters fromin-h :
breedi ng. To det e thel|LEIP activity, b about |2 errll )Bi s taken
by ?xé ‘lglo-orb l]l[:)rfalncture bef Jgequé]e starlt ¥a£the gxperinent .
The test substa are ¢ then pgpigistened géal |y by rreans of
a stomach tube. e contro '

(Racemate) CH/EA 4:1

29 Diastereomer ] 0.53
(Racemate) CH/EA 4:1
30 Diastereomer 1 0.19

(Racemate) CH/EA 4:1

THIS SHEET HAS BEEN
REPLACED



- 32 - recei ve identical volunes of solvent wit. ott—test

substance. The feed is then wi thdrawn fromth ’3“31{ di
pl exus. 5 Clotting is ended bby i ncubati on at uﬁ“ 1'”“ ht

blood is taken at various times - up to 24
subst ance adrfienAXlrgt0 on - by puncture of the retro-orbit

then centrifugation at 6000 x g is carried out for
m nutes. In the serumthus obtained, the content of

cholesterol and triglycerides is determ ned with the ai f i fied
comercially avafTa %I e enzy tests (choles{erol enzy RC vahk366 rck,
triglycerides 14B r ck) g% P8 i s suitab ?m%ler uted u Fﬁv ol ogi cal

saline 10 sol ut1 ¢n. . [ err] 00§§rumdll tion are
mxed with 100 [BP}]1 of tést substghce in laéig‘%‘é‘“g pliat es and

i ncubated at roolp tenperatyre for 1' nuteg. The opticpl density s
then determ ned it a wavel ¢ngth of 492 $hm u$i ng an aut oh€H/EA 41 at efir eadi ng
apparatus. The t§iglycerid¢ ¢ toncent rati op contai nedjin the
sanpl es 15 is def aid of a stpndard curv

measured in parallel.

THIS SHEET HAS BEEN
| REPLACED
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The determi nation of the content of HDL chol esterol is carried out

according to the manufacturer's instructions after

preci pitation of the ApoB-containing | i poproteins by nmeans of
a reagent m ieuAS1(8I0gnma 352-4 HDL chol est erol This Sheek BRABREIReplaced 20
Tablie C HDL rise in in vivo expgrinents PUN]E Rl

Exanpl e Dose (ng/kg) % HDL rise ~Y7° ||"l| 'H"I“Im II

12 2x 3 12.37 25

2 x3 Patent clajmsq '

REPLACEMENT SHEET

1. Heterocyclic-fused pyridines of the general formula (I)

A
D R’
B ®
v
E N R?

in which

A represents aryl having 6 to 10 carbon atoms, which is optionally
5 . substituted up to 5 times in an identical or different manner by halogen,
hydroxyl, trifluoromethyl, trifluoromethoxy, nitro or by straight-chain or
branched alkyl, acyl, hydroxyalky! or alkoxy each having up to 7 carbon
atoms, or by a group of the formula -NR°R*,

in which
10 R? and R* are identical or different and
denote hydrogen, phenyl or straight-chain or branched alkyl

having up to 6 carbon atoms,

D represents a radical of the formula

RS X R7 Rs
-X- or ,

RSAL_
15 in which

R?® and R® independently of one another

denote cycloalkyl having 3 to 8 carbon atoms, or

_—

| | ” ’"jml” "ln" "'l' " ’"’ {111S SHEET HAS BEEN
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- -33 - In vivo activity in transgenic hCETP m ce
Transgenic mce fromin-house breeding (D nchuck, Hart, ngal ez. égﬁ”ﬁ@'}
Schim dt, Wrak; BBA (1995), 1295, 301) were adm nistered 5 %o
bé tested in Iteha Fleptd Before the start of the experi rrent;J en
5 . r ol
and triglycerides in the seflum The serum was obt ai ned as

retro-orbitally fromthe mce in order to det
descri bed above for hamsters hy i ncubation at 4[err]C
over ni ght and subsequent cestibevigatd tonlOgarbangosas,y. Aft er :
one week, blood was again takep £ram th ' i Leler efm.ne
| i poproteins and triglyceri 355& "hgochgﬁ%@eﬁﬁd t%gl%%g‘gaﬁé %rgggn[e)%&émcfdi s 10
expressed as a percentage chapgryclenbavifg up to Bhaemb@dmOdorom! Ue. series

Tabl e D: Exanpl e No, HDL LDL, . )
Trigl yceri des consisting of S, N andfor O, each of which is optionally
3 substituted up to 5 times in an identical or different manner by

trifluoromethyl, nitro, trifluoromethoxy, halogen, hydroxyl,

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

alkoxycarbonyl each having up to 6 carbon atoms or by phenyl,

phenoxy or thiophenyl, which for their part can be substituted by
10 halogen, trifluoromethyl or trifluoromethoxy,

or the cycles are optionally substituted by a group of the formula
-NR°R™,

in which

R® and R'° are identical or different and have the meaning of
15 R® and R* indicated above,

X denotes straight-chain or branched alkylene or alkenylene each
having up to 8 carbon atoms, each of which is optionally

substituted up to 2 times by hydroxyl,

R’ denotes hydrogen or halogen
20 and
R? denotes hydrogen, halogen, azido, trifluoromethyl, hydroxyl,

trifluoromethoxy, straight-chain or branched alkoxy having up to

5 carbon atoms or a radical of the formula -NR"'R",

in which

W EE




20 (80 ppm + 14.5 % + 6.7 % -24.5 % Thelnvetlg)n

additionally relates to the conbinati on of heterocycli c-{ysssnebt
15 ° the general formula (1) with a glucosidase and/or a \
for the treatheat 3pR40 famlial hyperli p| daem as, W{ﬁ‘“\”
(adi posity) and of diabetes mellitus. d ucosidase anyl ase

i nhibitors in the context of the i nventiohl are, for exanple, acarbose,

adi posi ne, voglibose, mglitol, 2gI itate, MDL-25637, cam % i bose

( MDL- 73945) , t endani stRY @nde - g ddenticalcostdifferant apdhay | meaping of
sal bostati n. 20 The conbin mglitol, emglitate or
vogl i bose with one of the %@e@e‘ﬂﬁ%gtﬁggggoﬁpounds of t he general
formula (1) according to the invention is preferred. The

conpounds according to the invention can furthernore be used in conbination
wi th chol esterol -1 oweri®g vastatins or ApoB-lowering principles in order to
treat 25 dysli pi daem as, conbi ned hyper |l i pi daem as,

hyper chol est erol aem as or

R? and R, together with the C atom, form a carbonyl group, .

5 E represents cycloalkyl having 3 to 8 carbon atoms, or
represents straight-chain or branched alkyl having up to 8 carbon
atoms, which is optionally substituted by cycloalkyl having 3 to
8 carbon atoms or by hydroxyl,

R! and R? together form an alkylene chain having up to 6
10 carbon atoms, which is interrupted by an oxygen or sulphur atom

or by the group -SO,- or -NR”,
where

R¥  denotes hydrogen or straight-chain or branched alkyl or acyl
each having up to 6 carbon atoms, or
15 denotes benzyl or phenyl, each of which is optionally substituted
up to 2 times in an identical or different manner by halogen,
hydroxyl, nitro, trifluoromethyl or straight-chain or branched

alkyl or acyl each having up to 6 carbon atoms,

and where the heterocyclic ring thus formed, which can also be benzo-
20 fused and can contain a double bond, must always be substituted by a

carbonyl group or a radical of the formula

(H ,C)—CH,
l | or -OR™,
0 .

A

THIS SHHET Hhs BEEN
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"34 - hypertri gl yceri daem as. The conbi nations mentioned
can al so be enployed for the primary or secondary —prevenattomof
coronary heart disease (e.g. nyocardial infarct). Vastatins in the
cont ext of thee Am3egd40 on are, for exanple, |ovastatin, &Weaﬂasmm laced
pravastatin, fluvastatin, atorvastatin and cerivastatin. i I : “l

agents are, for exanpl e, MIP i nhihiZors. The conbin j
cerivastatin or ApoB inhibitors with one of the abovenenti oned
compounds of the generdh Wh¢hrul a (1) according to the invention
preferred. The new active conpounds can be converted in a knovvn
manner into the customary 10 formul ati ons, such as tablets, coated
tablets, pills, granul gs, acleases & nufitbet!PS2 o£BUIl Si ons, suspensi ons

and solutions, using inert, non-toxic, pharmaceutically suitable excipients
or solvents. In this case, the therapeutically active conpound should in

each case be and

R¥  denotes hydrogen or straight-chain or branched alkyl, hydroxy-
5 substituted alkyl, acyl or alkoxycarbonyl each having up to 6

carbon atoms or a radical of the formula -SiR"”R™R",
in which

RY, R and R'? are identical or different and denote phenyl,
straight-chain or branched alkyl having up to 6 carbon

10 atoms,

and the heterocyclic and/or benzo-fused ring (R'R?) is optionally
substituted up to 5 times in an identical or different manner, optionally
also geminally, by straight-chain or branched alkoxy or alkoxycarbonyl
each having up to 6 carbon atoms, trifluoromethyl, halogen, hydroxyl,
15 carbonyl or phenyl which, for its part, can be substituted by halogen,
trifluoromethyl, nitro, hydroxyl or by straight-chain or branched alkyl,

alkoxy or alkoxycarbonyl each having up to 6 carbon atoms,

and/or is optionally substituted up to 6 times, optionally also geminally,
in an identical or different manner by cycloalky! or cycloalkyloxy each

20 having 3 to 8 carbon atoms or by straight-chain or branched alkyl
having up to 6 carbon atoms, which for its part can be substituted by
hydroxyl, trifluoromethyl, phenyl or by stralght-cham ot branched
alkoxy having up to 5 carbon atoms,

and/or is optionally substituted by a spiro-linked radical of the formula

AR

THS BHEET HAD BEEN |
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present in a concentration of approximately 0.5 to 90% by wei ght of the
total m xture, I.e. in anpbunts which are adequate # 0
achi eve the dosage range indicated. 15 The forrmul ati ons are prepared,

for exanple, Dy Ae3igading the active conpounds with sy, a
excipients, if appropriate using enulsifiers and/ or di spersaw“u fi
i

possi bl e, for exanple, when water is used’as a diluent, optigk
organic solvents as auxiliary solvents. Adm
carried out intravenously, parenterally, perlingually or preferably 20
orally in a customary manner. In the casefof par ent er al

adm ni stration, solutions OKNRH? act iR/& ceypoun n be enpl oyed
using suitable liquid exciprent mater . In general, it has
proved advant ageous in the\gcase of Koty avenolls istratfon to
adm ni ster anounts of approxpwetely OzDQl,to 1 o/ kg, preferably of
approxi mately 25 0.01 to 0.5 ng/ kd®Bi Rbbdy wehgkw?#®) achi eve effective
results, and in the case of oral ¢

in which
W denotes either an oxygen or a sulphur atom,

Y and Y' together form a 2- to 6-membered straight-chain or branched

5 alkylene chain,
c denotes a number 1, 2, 3,4, 5, 6 or 7,
d denotes a number 1 or 2,

R® R, R® R* R% R* and R* are identical or different and denote
hydrogen, trifluoromethyl, phenyl, halogen or straight-chain or

10 branched alkyl or alkoxy each having up to 6 carbon atoms or

R' and R¥ or R? and R” in each case together form a straight-

chain or branched alkylene chain having up to 6 carbon atoms or

R™ and R' or R® and R in each case together form a radical of the

formula
—W—CH,
1 5 I ’ s
—W—(CH,),

MEW e
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--35 - adm nistration the dose is approximately 0.01 to 20 ny/ kg,
preferably 0.1 to 10 ng/ kg of body wei ght. In spite of this,
if appropriate it may be necessary to deviate fromthe am)unts

nmentioned, nginly3dggendi ng on the body wei ght or the type—of

adm ni strati 0717'636!?," 5 on individual behaviour towards the nedi carrent
the manner of its formulation and the -74-tine or i nteriddShet Hydthe

adm ni stration takes place. Thus in sone cases it may be T
to manage with | ess thdn vwhieh abovenenti oned m ni nrum anount I!,WJEMI!MM
ot her cases the upper limt nentioned has to be exceeded.

t he adm nistration of relatively |large anounts, it may be advi sabl e

'élo divide these into 10y seuehdl mbafhy ifdidtedd®ess, over the course of the
ay.

e denotes a number 1, 2, 3,4, 5,6 0or 7,
and their salts and N-oxides.
5 2 Heterocyclic-fused pyridines of the formula according to Claim 1
in which
A represents naphthyl or phenyl, each of which is optionally substituted up
to 3 times in an identical or different manner by fluorine, chlorine,
bromine, hydroxyl, trifluoromethyl, trifluoromethoxy, nitro or by
10 straight-chain or branched alkyl, acyl or alkoxy each having up to 6
carbon atoms or by a group of the formula -NR’R,
in which
R* and R* are identical or different and
denote hydrogen, phenyl or straight-chain or branched alkyl
15 having up to 4 carbon atoms,
D represents a radical of the formula

R” R®

R*-X- or o8 } { ,

in which

(T I

REPLACED




- 36 - Abbr evi ati ons used: DAST = di W
trifluoride PTS = par a-tol uenesul phonic acid _ . PDC =
pyridiniumdichromatee 5  PE/ EA pet rol eum et her/ et hyt e Had Boen Replaceg

—a

THF = t et rehAd3OB40 an Tol / EA= toluene/ethyl a AT T
Exampl e 1: 3- Et hyl 5-net hyl 1H! IHE UHHI
6-cycl opentyl -4-(4-fl uorophenyl) - 2- oxo- 1‘,?, 3, 4-t etrahydropyri LR 10

di carboxyl ate R® and R® independently of one another

denote cyclopropyl, cyclopentyl or cyclohexyl, or
denote naphthyl, phenyl, pyfidyl, quinolyl, indolyl,
benzothiazolyl or tetrahydronaphthalenyl, each of which is
5 optionally substituted up to 3 times in an identical or different
manner by trifluoromethyl, trifluoromethoxy, fluorine, chlorine,
bromine, hydroxyl, carboxyl, by straight-chain or branched alkyl,
acyl, alkoxy or alkoxycarbonyl each having up to S carbon atoms
or by phenyl, phenoxy or thiophenyl, which for their part can be
10 substituted by fluorine, chlorine, bromine, trifluoromethyl or

trifluoromethoxy,

or the cycles are optionally substituted by a group of the formula
_NRQRIO’

in which

15 R® and R are identical or different and have the meaning of

R? and R* indicated above,

X denotes straight-chain or branched alkylene or alkenylene each
having up to 6 carbon atoms, each of which is optionally

substituted up to 2 times by hydroxyl,
20 R’ denotes hydrogen, fluorine or chlorine,

and

R® denotes hydrogen, fluorine, chlorine, bromine, azido,
trifluoromethyl, hydroxyl, trifluoromethoxy, straight-chain or
branched alkoxy having up to 4 carbon atoms or a radical of the

25 formula -NR''R*, .

L. o




[err] 50 g (300 mmol ) of nethyl
3-am no- 3-cycl opentyl - prop- 2-ene carboxylate, 78.7 ¢ 300 mmol ) of
di et hyl 2-(4-fluorobenzylidene)-malonate, 1.1 g (20 mmol) of sodi um-

nmet hoxi de and{?%ﬁl ) Qet hanol are heated at 140[err]C fofrhlBQ,ea
stirring. Aft cooling to roomtenperature, 500 m;

are added and the solution is 15 washedyguccessively wi
wat er and saturated sodi um chloride solution. The o : :
dried over sodium sul phate. jAffigy concentrating in vacuo, the resi due
I's heated to boiling in 300 mM of cyclohexane with stirring and then slowy

cooled to roomtenperature. The precipitated solid is dried to constant
. . 5
wei ght in vacuo. viel qur fida Rl OmeriSlh o G errgrzt and have the meaning of

R? and R* indicated above,
or
5 R and R® together with the C atom form a carbonyl group,

E represents cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl or
cycloheptyl, or
represents straight-chain or branched alkyl having up to 6 carbon
atoms, which is optionally substituted by cyclopropyl,
10 cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl or by hydroxyl,

R' and R? together form an alkylene chain having up to 5
carbon atoms, which is interrupted by an oxygen or sulphur atom

or by the group -SO,- or -NR", where

R®  denotes hydrogen or straight-chain or branched alkyl or acyl

15 each having up to 5 carbon atoms, or

denotes benzy! or phenyl, each of which is optionally substituted

up to 2 times in an identical or different manner by fluorine,

chlorine, bromine, hydroxyl, nitro, trifluoromethyl or straight-

chain or branched alkyl or acyl each having up to 4 carbon
20 atoms,

and where the heterocyclic ring thus formed, which can also be
benzo-fused and can contain a double bond, must always be

substituted by a carbonyl group or by a radical of the formula

REPLACED




- 37 - Rlerr] = 0.41 (PE/ EA 4:1) Exanple I1: 3- Et hyl
5-nmet hyl 6-cycl opentyl -4-(4-fl uorophenyl)-2-oxo-1, 2-

di carboxyl ate [err]
Le A 31 840

3

and

5 RM

10

15

20

di hydr opyri di ne- 3, 5-

o T

denotes a number 1, 2 or 3

denotes hydrogen or straight-chain or Branched alkyl, hydroxy-
substituted alkyl or alkoxycarbonyl each having up to 5 carbon
atoms or a radical of the formula -SiR”R'R",

in which

R, R" and R" are identical or different and
denote phenyl, straight-chain or branched alkyl having up

to 5 carbon atoms,

and the heterocyclic and/or benzo-fused ring (R'/R?) is optionally
substituted up to 3 times in an identical or different manner,

‘optionally also geminally, by straight-chain or branched alkoxy

or alkoxycarbonyl each having up to 4 carbon atoms, hydroxyl,
carboxyl or phenyl, which for its part can be substituted by
fluorine, chlorine, bromine, trifluoromethyl or by straight-chain

or branched alkyl or alkoxy each having up to 4 carbon atoms,

and/or is optionally substituted up to 4 times, optionally also
geminally, in an identical or different manner by cyclopropyl,
cyclopropyloxy, cyclopentyl, cyclopentyloxy, cyclohexyl,

LT, e
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5 38 g (98 mvl) of the conpound from Exanple | are dissolved in 300 m
of acetonitrile and treated with 120 g of ceri Ui\ knaEXPRel Wplaced
nitrate, dissolved in 300 m of water, at roomte EURERE W ke
course of 1 hpgra 371ggpm xture is then stirred at rﬁmqﬂlﬁﬂmtme for
3 hours, a white solid precipitating. To conplete the

crystallization, the mxture is allowed td8stand at 5(err]C for 16 hours.

The solid is filtered 10 off with suction and washed in_small portions
with 100 i of water. The wheXclohewylowy or by straightrehain orrpronched alkyl haviegyp

Yield: 31.6 g (83% of theory?o 4 carboﬁ[ gtB;sz, %vh?ch2§or(ilt:)sE/pE’€‘céﬁ]1}e substituted by

hydroxyl, trifluoromethyl, phenyl or by straight-chain or

branched alkoxy having up to 3 carbon atoms

5 and/or is optionally substituted By a spiro-linked radical of the
formula
R24
18
W-Y— R R19
or ,
W-Y'— 20,21
(CR™R™), CRTRD),
in which

w denotes either an oxygen or a sulphur atom,

10 Y and Y together form a 2- to 5-membered, straight-chain or branched
alkylene chain,
¢ denotes a number 1, 2, 3, 4, 5 or 6,
d denotes a number 1 or 2,

R®, RY, R®, R*, RZ, R* and R* are identical or different and denote
15 hydrogen, trifluoromethyl, phenyl, fluorine, chlorine, bromine or
straight-chain or branched alky!l or alkoxy each having up to 5 carbon

atoms or

[

A
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.38 -

[err]

10

15

Example 111: 3- Et hyl 5-net hyl

Le A 31 840

2-chl oro- 6-cycl opentyl -4-(4-fl uorophenyl ) -pyridi ne- 3, 5- dlﬁmﬁmﬁi’ﬁyﬁi{ﬁﬁﬂd

-79 -

R'® and R" or R® and R? in each case together form a straight-chain or

branched alkylene chain having up to 5 carbon atoms or

R' and R or R? and R* in each case together form a radical of the

formula
—W—CH,

—W—(CH,),

in which

w has the meaning indicated above,

e denotes a number 1, 2, 3, 4, 5 or 6,

and their salts and N-oxides.

3. Heterocyclic-fused pyridines of the formula according to Claim 1

in which

A

represents phenyl which is optionally substituted by fluorine, chlorine,
bromine, hydroxyl, trifluoromethyl, triﬂuoroniethoxy, nifro or by
straight-chain or branched alkyl or alkoxy each having up to 3 carbon

atoms,

represents a radical of the formula

.

THIS SHEET HAS BEENJ
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30.5 g (79 mol ) of the conpound from Exanple Il are stirred at 110[err]C

for 18 hours in 80 m of phosphorus oxychl ori de. N*—@L—CDDJi\DgtﬁOh\

roomtenperature, the phosphorus 5 oxychloride is renmoved in vacuo. e

residue i s nelgmaBi 860l with saturated sodi um hydr oé@ﬁs@am&placed

solution with ice-cooling and extracted twice with 150 m [ X8 N

di chl oronet hane each tine. The conbi ned D?%ani c phases ar JW’”I’ yﬂyﬂ ﬂ

sodi um sul phate and filtered through 250 g of silica ge

mesh). The residue is washed twice nore with 250 ml of

di chl or onet hane eaﬁkl§t_i me. AfRErpRrBoncentrating in vacuo, 10 t he product
Vac

Is dried in a high ufm Yield: 24.8 g (77% of theory)
Rlerr]= 0.78 (PE EA 4: 1) RGAL—
-39 -

in which

R® and R® independently of one another

denote cyclopropyl, naphthyl, phenyl, pyridyl, quinolyl, indolyl,-

5 benzothiazolyl or tetrahydronaphthalenyl, each of which is
optionally substituted up to 2 times in an identical or different

manner by trifluoromethyl, trifluoromethoxy, fluorine, chlorine,

bromine, hydroxyl, carboxyl, amino, by straight-chain or

branched alkyl, acyl, alkoxy or alkoxycarbonyl each having up to

10 4 carbon atoms or by phenyl, phenoxy or thiophenyl, which for
their part can be substituted by fluorine, chlorine, bromine,

trifluoromethyl or trifluoromethoxy,
X denotes straight-chain or branched alkylene or alkenylene having
up to 4 carbon atoms, each of which is optionally substituted by
15 hydroxyl,
R’ denotes hydrogen or fluorine

and

R® denotes hydrogen, fluorine, chlorine, bromine, azido,

trifluoromethyl, hydroxyl, amino, trifluoromethoxy or methoxy,
20 or

R’ and R?, together with the carbon atom, form a carbonyl group,

IR LT — T S s |
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Exampl e 1V: 3-Ethyl 5-nethyl
2- benzyl am no- 6- cycl opentyl - 4-(4-fl uorophenyl) - pyridi ne- 3, This Sheet KL
di car boxyl ate [err] RN N
mol ) of the ¢onpound from Exanple 111, 14 m (130 nmol) ofJMﬂH g
and, 17 g (160%33—569 sodi um carbonate are stirred under r ' | oall] %

in 220 m of acetonitrile. A furth§§1§.9 m (64 mmol) of benzyl am ne
and 6.8 g (64 nmol) of

E represents  cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl or

cycloheptyl, or
represents straight-chain or branched alkyl having up to 5 carbon atoms,
which is optionally substituted by cyclopentyl or cyclobexyl,

5 R! and R? together form an alkylene chain having up to 4 carbon atoms, which
is interrupted by an oxygen or sulphur atom or by the group -SO,- or -
NRB,

where

RP®  denotes hydrogen or straight-chain or branched alkyl or acyl
10 each having up to 4 carbon atoms, or
denotes benzyl or phenyl, each of which is optionally substituted
up to 2 times in an identical or different manner by fluorine,
chlorine, bromine, hydroxyl, nitro, trifluoromethyl or straight-
chain or branched alkyl or acyl each having up to 3 carbon

15 atoms,

and where the heterocyclic ring thus formed, which can also be benzo-
fused and which can contain a double bond, must always be substituted
by a carbonyl group or by a radical of the formula

(Hzfl));—-— CH,

i or -OR™,
0

\/O

20 in which

a denotes a number 1, 2 or 3

R




sadi um car bonate are added and the m xture is stirred_under reflux for a
further 20 - hours. After cooling to roomterrperature the mxture 1s
filtered off with suction through silica gel andpg; ﬁ||d IS vvashed

with 100 m of, %?Zlg‘;gcetate After 10 concentratlng
partially cry iZing residue is taken ug in 100 M o ﬂ,mn O
ether with stirring. The precipitated sotid-is filtered ' i on,

washed with some petroleumether and dried in a high vacuum The

not her |iquor which reami ns i s concentrated and chromat ographed on
silica gel (200 g of silica gel 230- 400 mesh, d = 3.5 cm el uent

tol uene). 15 Yield: 25.1 g (82% of theory) Rlerr]= 0.54 (PE/EA 8:1)
-40 - Exanpl e V: R™ denotes hydrogen or straight-chain or branched alkyl,

hydroxy-substituted alkyl or alkoxycarbonyl each having
up to 4 carbon atoms or a radical of the formula -
5 SiRlSRwR]?,

in which

R R' and R" are identical or different and denote phenyl,
straight-chain or branched alkyl having up to 4 carbon -

atoms,

10 and the heterocyclic and/or benzo-fused ring (R'/R?) is optionally
substituted up to 3 times in an identical or different manner,
optionally also geminally, by straight-chain or branched alkoxy
or alkoxycarbonyl each having up to 3 carbon atoms, hydroxyl,
carboxyl or phenyl which, for its part, can be substituted by

15 fluorine, chlorine, bromine, trifluoromethy! or by straight-chain
or branched alkyl having up to 3 carbon atoms,

and/or is optionally substituted up to 3 times, optionally also
geminally, in an identical or different manner by cyclopropyl,
cyclopropyloxy, cyclopentyl, cyclopentyloxy, cyclohexyl or by

20 straight-chain or branched alkyl having up to 3 carbon atoms,
which for its part can be substituted by hydroxyl,
trifluoromethyl, phenyl or methoxy

and/or is optionally substituted by a spiro-linked radical of the

formula

A

THIE SHEBT HAS BEEN
RBPLACED




3-'Et hyl 6-net hyl

1- benzyl - 7-cycl opent yl - 5- (4-fl uor ophenyl ) 4- oxo- 1, 2, 3, 4-t et rahydr o-
[ 1, 8] - napht hyri di ne- 3, 6-di car boxyl at e
F [err] Le A 31 840 8.1 g (17 mmol) of the conpuinshedt HayBetn@ept

o
|V are dissolved in 60 nl of absolute 5 _THF under argon.sHﬂu | (]Iﬂﬂlﬂll
| it [t
SR m

nmol ) of potassiumtert-butoxide are adde® to this |
Oferr]C and the m xture is stirred at this tenperature for

-. i

R18 R19
(CRZOR”)C
in which
¢ . denotes a number 1, 2, 3, 4 or 5,

R'® R, R and R* are identical or different and denote hydrogen,
5 trifluoromethyl, phenyl, fluorine, chlorine, bromine or straight-
chain or branched alkyl or alkoxy each having up to 4 carbon

atoms
or

R'" and R" or R® and R? in each case together form a straight-

10 chain or branched alkylene chain having up to 4 carbon atoms
or

R!® and RY or R® and R* in each case together form a radical of the

formula

—W—CH,

—W—(CH,),

R R R T 0

THIS SHEET HAS BEEN
REPLACED




(24.2 mol) of ethyl acrylate are then added dropwi se at O[err]C and the
m xture is stirred at roomtenperature for 16 hours. 0.39 g (3.4

mmol’) of potassiumtert-butoxide and 0.37 g (3.4 nmmol) of ethyl
acrylate are agini®dded to the solution. It is stirr room 10
tenperature for a further 20 hours. The reaction mi Xt urg.ig.&ReBeadageted o

100 m of ice water and acidified u$fng 20 n of Z'|ymerwrmun | oric
acid. It is extracted twice with 100 m of ethyl a(i N amnmjme
and the conbi ned organi ¢ phases are dried over sodi JULLuJLL d .
concentrated in vacuo. The rgsi due is chromatographed on silica gel

(250 g of silica gel 235‘-2’85 mesh, d 3.5 cm eluent petrol eum et her/ et hyl

acetate 15 12:1). Yield: 7.64 g (90% of theory) Rlerr] = 0.38
(PE/ EA 8:1). -41-
Exanpl e VI: W denotes either an oxygen or sulphur atom and

€ denotes a number 1, 2, 3, 4 or 5,

and their salts and N-oxides.

5 4 Heterocyclic-fused pyridines of the formula according to Claim 1

in which

A represents phenyl which is optionally substituted by fluorine, chlorine or

bromine
and
10 E represents cyclopentyl/isopropyl.
5. Heterocyclic-fused pyridines according to Claims 1 to 4 as medicaments.
6. Process for the preparation of heterocyclic-fused pyridines according to Claims

1 to 4, characterized in that in the

compounds of the general formula (II)

A
OHC R’
| N m
E NZ > R?

AT

"

¢ TTGREET HAS BEEN

REPLACED



Met hyl

8- benzyl - 2- cycl opent yl -4- (4-fl uorophenyl ) -5-0xo0-5,6.7,8-tetrahydro[ 1, 8] -
napht hyri di ne- 3-carboxylate [err] 7.64 g (15.32 mmol)
of the compound from Exanple V are heated under reflux for 3 5 hours in
ethanol with kelAi3li 840 of 9.8 nl (36.78 nmol) of 15% strength sodiu

hydr oxi de solution. After cooling to roongst enperature, th@mmﬁéétwasemm

Rt e i

A, E, R! and R? have the meaning indicated above,

“
"-—"'""—-—...:

first, with organometallic reagents, the substituent D is introduced in inert

solvents according to a Grignard or Wittig reaction,

5 and if appropriate the substituents mentioned under A, E and/or R! and R? are

varied or introduced according to customary methods.

7. - Medicaments comprising at least one heterocyclic-fused pyridine according to

Claims 1 to 4, and a physiologically acceptable formulation auxiliary.
8. Medicaments according to Claim 7 for the treatment of arteriosclerosis.

10 9. Use of heterocyclic-fused pyridines according to Claims 1 to 4 for the

production of medicaments.

10.  Use according to Claim 9 for the production of medicaments for the treatment
of dislipidaemia.

AT

W
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vacuo and tT\e residue is treated with 50 nl each of dichl oronet hane and

wat er. The aqueous phase is extracted with 50 m of dichl oronet hane
and the conbi ned organic phases are dried over sodium sul phate. After
concentrating in vacuo, the residue which 10 remains i s chromat ographed
on.silica geﬁiéﬁgbﬁéﬂof silica gel 230400 mesh, d = 3.5 cm el uent
petroleun1ether/eth¥ acetate 8 1). Yield: 5.74 g (82% of theory)
Rlerr]= 0.52 1

- 42 - Exanpl e VI Met hyl

8- benzyl - 2-cycl opentyl -5, 5- (1, 2- et hanedi oxy) - 4- (4-fl uorophenyl)-5,6, 7, 8-
tetrahydro-[ 1, 8] - napht hyri di ne- 3- car hok ¥ltatsec t

The heterocyclic-fused pyridines are prepared by reaction of the corresponding
heterocyclic-fused pyridine aldehydes with appropriately substituted Grignard or Wittig
reagents. The heterocyclic-fused pyridines are suitable as active compounds in
medicaments, in particular in medicaments for the treatment of dislipidaemia and
arteriosclerosis.

-

Sheet Has Been Replaced
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[err] 5.70 g (12.4 muol ) of the conpound from Exanple VI,
10 M of 1,2-ethanediol and 5 0.15 g (0.79 muol ) of p-tol uenesul phonic
acid are heated under reflux in a water separator for 20 hours in 200
m of benzene. Afters co®ling to roomtenperature, the £
treated with 50 ml of saturated sodi um hydrogen carbonat ﬁEsPJJMQENT BH&EET
organi c phase is washed once with water, dried over sodijurh sul phat & amh

concentrat ed in vacuo. The solid remaini ng i s recrystlalg iqzagnf
‘pentane/ di ethyl et her. 2 12a85" o8y

-1-

Heterocvelic-fused pyridines

The present invention relates to heterocyclic-fused pyridines. processes for their

Iireparation and their use in medicaments.

US 5 169 857 discloses 7-(polysubstituted pyridyl)-6-heptenoates for the treatment of

5  arteriosclerosis, lipoproteinaemia and hyperlipoproteinaemia. The preparation of 7-(4-
aryl-3-pyridyl)-3,5-dihydroxy-6-heptenoates is additionally described in the publication
EP 325 130 A2.

The present invention relates to heterocyclic-fused pyridines of the general formula (I)

A
b

. D]\R o
7 N R

in which

10 A represents aryl having 6 to 10 carbon atoms, which is optionally substituted up
to 5 times in an identical or different manner by halogen, hydroxyl,
trifluoromethyl, nitro, trifluoromethoxy or by straight-chain or branched alkyl,

-*  acyl, hydroxyalkyl or alkoxy each having up to 7 carbon atoms, or by a group '
o of the formula -NR’R®," ’

15 in which
R? and R* are identical or different and
denote hydrogen, phenyl or straight-chain or branched alkyl having up

to 6 carbon atoms,

D represents a radical of the formula -



10 Yield: 5.47 g (88% of theory) Rlerr] =0.37 (PE/EA 8:1)

Exanple VII1:

1- Benzyl - 7- cycl opentyl -4, 4- (1, 2- et hanedi oxy) - 5- (4-fl uor ophenyl ) - 6- hydr oxyne
1,2,3,4-tetrahydro-[1 , 8] - napht hyri di ne

- 43 -

t hyl -
[err]

10

15

20

REPLACEMENT SHEET
2 1 AUG 1997

in which

R? and RS independently of one another

R‘!

denocte cycloalkyl having 3 to 8 carbon atoms, or

aryl having 6 to 10 carbon atoms, _

or a 5- to 7-membered aromatic, optionally benzo-fused heterocycle
having up to 3 heteroatoms from the series consisting of S, N and/or O,
each of which is optionally substituted up to 5 times in an identical or
different manner by triflucromethyl, trifluoromethoxy, nitro, halogen,
hydroxyl, carboxyl, by straight-chain or branched alkyl, acyl, alkoxy or
alkoxycarbonyl each having up to 6 carbon atoms or by phenyl,
phenoxy or thiophenyl, which for their part can be substituted by
halogen, trifluoromethyl or trifluoromethoxy,

or the cycles are optionally substituted by a group of the formula
‘NRQRN,

in which
R® and R are identical or different and have the meaning of R® and R*

indicated above,
denotes a straight-chain or branched alkylene or alkenylene chain each
having up to 8 carbon atoms, each of which is optionally substituted up

to 2 times by hydroxyl,

denotes hydrogen or halogen



5.47 g (10.90 nmol) of the conmpound from Exanple VII are dissolved in 40 m
of 5 absolute THF under argon. 21.79 m of lithiumalum nium hydride (1

nol ar sol ution in THF) are added dropwise at O[err]Cto this

solution. It is subsequently stirred at room tenperature for 20 hours
and then cooled to O[err]C. 40 ml of water are added at thi SMT QUED
tenperature. The aqueous phase is extracted tw ce using 40 Egmgpﬁ AT SHEET
acetate each time. The conbi ned organi c phases are washed once with

40 m of saturated sodium 10 chloride solution, dried ovef $o@i inflf 1397

sul phate and concentrated in vacuo. The rgsidue I s chiopat ographed on
silica gel (250 g of silica gel 230-400 mesh, d = 3.5 cm eluent

petrol eum et her/ ethyl acetate 8:1). Yi el d: 3 55 g (69%of theory)

Rlerr]= 0.46 (PH 4:1)

R®  denotes hydrogen, halogen, azido, trifluoromethyl, hydroxyl,
trifluoromethoxy, straight-chain or branched alkoxy having up to §

carbon atoms or a radical of the formula -NR'R"®,
5 in which

R and R are identical or different and have the meaning of R® and R*
indicated above,

or
R’ and R?, together with the C atom, form a carbony! group,

10 E represents cycloalkyl having 3 to 8 carbon atoms, or
represents Straight—chain or branched alkyl having up to 8 carbon atoms, which
is optionally substituted by cycloalkyl having 3 to 8 carbon atoms or by .
hydroxyl,

R' and R? together form an alkylene chain having up to 6 carbon atoms, which is
15 interrupted by an oxygen or sulphur atom or by the group -SO,- or -NR",

where

R"¥  denotes hydrogen or straight-chain or branched alkyl or acyl each having
up to 6 carbon atoms, or
denotes benzyl or phenyl, each of which is optionally substituted up to
20 2 times in an identical or different manner by halogen, hydroxyl, nitro,
trifluvoromethyl or straight-chain or branched alky! or acyl each having
up to 6 carbon atoms,



Exanmple I X

8- Benzyl - 2-cycl opentyl -5, 5- (1, 2- et hanedi oxy) - 4- (4-fl uor ophenyl )-5,6, 7, 8-tet

- 441

r ahydr o-
[err]

5

10

15

20

[ 1, 8] - naphhi yri di ne- 3- car bal dehyde

REPLACEME&TW SHFET
2 1 AlS 1997

4 L

and where the heterocyclic ring thus formed, which can also be benzo-fused and

can contain 2 double bond, must always be substituted by a carbonyl group or

a radical of the formula

HOCH: o o
o) ~ O
in which
a denotes a number 1, 2 or 3
and

R™  denotes hydrogen or straight-chain or branched alkyl, hydroxy-
substituted alkyl, acyl or alkoxycarbonyl each having up to 6 carbon

_atoms or a radical of the formula -SiR¥R"RY,
in which

R, R'® and R" are identical or different and denote phenyl, straight-

chain or branched alkylene having up to 6 carbon atoms,

and the heterocyclic and/or benzo-fused ring (R/R?) is optionally substituted up
to 5 times in an identical or different manner, optionally also geminally, by
straight-chain or branched alkoxy or alkoxycarbonyl each having up to 6 carbon
atoms, trifluoromethyl, halogen, hydroxyl, carbonyl or phenyl which, for its
part, can be substituted by halogen, trifluoromethyl, nitro, hydroxyl or by
straight-chain or branched alkyl, alkoxy or alkoxycarbonyl each having up to 6

carbon atoms,



3.20 g (6.74 muvol ) of the conpound from Exanple VIII are dissolved in 30 m
of 5 absol ute di chl oromet hane under argon. 3.24 g (8.43 nmol) of

pyri di ni um di chromat e are introduced into this solut ﬁn at -10[err]C
in small portions. After stirring at room t enper at ur|REmMY

the reaction mxture is filtered off with suction throgghrﬁ%ﬁ&mmﬂ
silica gel (230-400 mesh), washed twce with 30 ml of dichl grgonet hane eac
time and.concentrated in vacuo. 10  Yield: 1.39 (44%jofé § hAlE 997
Rlerr] = 0.66 (PE EA 4:1)

-5-

and/or is optionally substituted up to 6 times, optionally also geminally, in an

identical or different manner by cycloalkyl or cycloalkyloxy each having 3 to

8 carbon atoms or by straight-chain or branched alky! having up to 6 carbon

atoms, which for its part can be substituted by hydroxyl, trifluoromethyl, phenyl
5 or by straight-chain or branched alkoxy having up to 5 carbon atoms,

and/or is optionally substituted by a spiro-linked radical of the formula

in which
W denotes either an oxygen or a sulphur atom,
10 Y and Y" together form a 2- to 6-membered straight-chain or branched alkylene chain,

c denotes a number 1,2, 3,4, 5,6 or 7,

e d denotes a number 1 or 2,

R, R”, R®, R¥, R% R® and R™ are identical or different and denote hydrogen,
trifluoromethyl, phenyl, halogen or straight-chain or branched alkyl or alkoxy

15 each having up to 6 carbon atoms or

R" and R” or R® and R in each case together form a straight-chain or branched

alkylene chain having up to 6 carbon.atoms or




- 45 -

Exanpl e X 3- Et hyl 6-net hyl

1- benzyl - 7-cycl opent yl - 5- (4-fl uor ophenyl ) 4- oxo- 1, 4-di hydro-[ 1, 8] -

napht hyri di ne- 3, 6-di car boxyl at e

[err]

10

15

20

REPLAGEMENT SHEET
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-6-

R™ and R'® or R* and R in each case together form a radical of the formula
—W—CH,

—W=—(CH,),

in which
W has the meaning indicated above,
e denotes 2 number 1, 2, 3,4, 5, 6 or 7,
and their salts and N-oxides.

The heterocyclic-fused pyridines according to the invention can also be present in the
form of their saits. In general, salts with organic or inorganic bases or acids may be
mentioned here.

In the context of the present invention, physiologically acceptable salts are preferred.
Physiologicaily acceptable salts of the compounds according to the invention can be
salts of the substances according to the invention with mineral acids, carboxylic acids
or sulphonic acids. Particularly preferred salts are, for example, those with hydrochloric
acid, hydrobromic acid, sulphuric acid, phosphoric acid, methanesulphonic acid,

~<ethanesulphonic acid, toluenesulphonic acid, ben;énesulphonic acid,

naphthalenedisulphonic acid, acetic acid, propionic acid, lactic acid, tartaric acid, citric

acid, fumaric acid, maleic acid or benzoic acid.

Physiologically acceptable salts can also be metal or ammonium salts of the compounds
according to the invention which have a free carboxyl group. Those particularly
preferred are, for example, sodium, potassium, magnesium or calcium salts, and also
ammonium salts which are derived from ammonia, or organic amines, such as, for

example, ethylamine, di- or triethylamine, di- or triethanolamine, dicyclohexylamine,



12.5 g (23.7 mmol ) of the conpound from Exanple V and 20
manganese di oxi de are vigorously stirred under reflux for

m of ethyl acetate. After cooling to roomtenperat}\
filtered through kiesel guhr and concentrated in vacy
10.75 g (86% of theory) Rlerr]= 0.40 (PE/ EA 2:1)

- 46 - Exanpl e Xl : 3- Et hyl 6- net hyl

1- benzyl - 7- cycl opent yl - 5- (4-fl uor ophenyl ) - 2- net hyl - 4- 0x0-
tetrahydro-[1 , 8] -napht hyri di ne-3, 6-di carboxyl at e

g (230 mmol ) of 5
2.5 hours in 250

TEPLACENGS, SHEET

2 1 AUS 1897
1{2.3.4-

-7-

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

The compounds according to the invention can exist in stereoisomeric forms which

either behave as image and mirror image (enantiomers), or which do not behave as

image and mirror image (diastereomers). The invention relates both

to the enantiomers

5 or diastereomers and to their respective mixtures. These mixtures of the enantiomers

and diastereomers can be separated into the stereoisomerically uniform constituents in

a known manner.

Heterocycle, if appropriate benzo-fused, in the context of the invention in general

represents a saturated or unsaturated 5- to 7-membered, preferably 5- to 6-membered,

10 ©  heterocycle, which can contain up to 3 heteroatoms from the series consisting of S, N

and/or O. Examples which may be mentioned are: indolyl, isoquinolyl, quinolyl,

* benzo[blthiophenyl, benzothiazolyl, benzo[bfuranyl, pyridyl, thienyl, furyl, pvrrolyl,

thiazolyl, oxazolyl, imidazolyl, morpholinyl or piperidyl. Quinolyl, indolyl, pyridyl and

benzothiazolyl are preferred.

15 Preferred compounds of the general formula (I) are those

in which

A represents naphthyl or phenyl, each of which is optionally substituted up to 3

times in an identical or different manner by fluorine, chlorine, bromine,

- hydroxyl, trifluoromethyl, trifluoromethoxy, nitro or, by

straight-chain or

20 branched alkyl, acyl or alkoxy each having up to 6 carbon atoms or by a group

of the formula -NR’R*,

in which

R’ and R* are identical or different and

denote hydrogen, pheny! or straight-chain or branched alkyl having up

25 to 4 carbon atoms,



[err] 5.0 g (9.46 mmol) of the conpound from Exanpl e
X are dissolved in 60 m of 5 absol ute THF under argon. 3.5 ml of

met hyl magnesi um brom de solution (3 nolar sol uti on Lrgrerhyl Eanﬁf
are added dropwi se at -78[err]Cin the course of 30 nin.9¢§é&it%£m%qp 2
is stirred at -78[err]C for 2 hours and subsequently at {-40C for 1 hour
The reaction mxture is treated with 30 m of phosanI?ngfgepgy
solution (pH 7) and war ned to roomtenperature. Afltgr separating ¢f
t he organi ¢ phase, the aqueous phase is -

-8-

D

D represents a radical of the formula

R
R3.X- or i } { ,

in which

R® and R? independently of one another
5 denote cyclopropyl, cyclopentyl or cyclohexyl, or

denote naphthyl, phenyl, pyridyl, quinolyl, indolyl, benzothiazolyl or
tetrahydronaphthalenyl, each of which is optionally substituted up to 3

times in an identical or different manner by trifluoromethyl,

\ trifluoromethoxy, fluorine, chlorine, bromine, hydroxyl, carboxyl, by

_10 N straight-chain or branched alkyl, acyl, alkoxy or alkoxycarbonyl each
having up to 5 carbon atoms or by phenyl, phenoxy or thiophenyl,

which for their part can be substituted by fluorine, chlorine, bromine,

trifluoromethyl! or trifluoromethoxy,

or the cycles are optionally substituted by a group of the formula
15 -NR’R",

in which

R?® and R' are identical or different and have the meaning of R? and R*

indicated above,
X denotes a straight-chain or branched alkylene or alkenylene chain each
20 having up to 6 carbon atoms, each of which is optionally substituted up

to 2 times by hydroxyl,

R’ denotes hydrogen, fluorine or chlorine



10 extracted once with 50 ml of ethyl acetate. The conbi ned organic

phases are dried over sodi um sul phat e and concentr at ed |i bl

residue is chronat ographed on silica gel (200 g of si Ha- Zﬁg i’%Eég §HBET
mesh, d = 3.5 cm eluent petroleumether/ethyl acetate 10:1).

Yield: 2.25 g (diastereonmer m xture) (46% of theory) 15 R er rZ] 1-@3{* 1%gg/

di astereoner A: 0.80 (PE/EA 8:1) Rl err] = diastereongr|B: A
8:1) 4

Exampl e XlI1: Et hyl [benzyl - (2-oxo-propyl)-am no] -atetate

10

15

20

-9.

and
R® denotes hydrogen, fluorine, chlorine, bromine, azido, trifluoromethyl,

hydroxyl, trifluoromethoxy, straight-chain or branched alkoxy having up

to 4 carbon atoms or a radical of the formula -NR''R?,
in which

R and R" are identical or different and have the meaning of R? and R*

indicated above,
or
R7 and R® together with the C atom form a carbonyl group,
E represents cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl or cycloheptyl, or
represents straight-chain or branched alkyl having up to 6 carbon atoms, which
is optionally substituted by cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, .

cycloheptyl or by hydroxyl,

R' and R? together form an alkylene chain having up to. 5 carbon atoms, which is
interrupted by an oxygen or sulphur atom or by the group -SO,- or -NR",

where

R®  denotes hydrogen or straight-chain or branched alky! or acyl each

having up to S carbon atoms,
or

denotes benzyl or phenyl, each of which is optionally substitpted up to

2 times in an identical or different manner by fluorine, chlorine,



[err] 96.6 g (500 mml) of ethyl benzylam no-acetate and

42.0 g (500 mmol ) of sodium hydr ogen carbonate are heated to-E [
in 400 M of ethanol and treated with 46.6 g 5 (500 mol Q‘GEME&EC
in the course of 1 hour. The mxture is stirred at 60[err] .
hours and subsequently cooled to roomtenperature. The solid is fi I“t,.e

off with suction and washed with 100 m of ethanol. 2il tp‘r'é"t
concentrated in vacuo and t he residue which remins C
125 m of 1 nolar sodi um hydroxi de sol ution with icedco

(124 mmol ) of benzoyl chloride are then added and the 10 1 Xt
stirred vigorously for 10 min. It is aeil@i-fied to pH 1.5 using 1 nol ar
hydrochl oric acid and extracted 3 tinmes with 50 ml of diethyl ether each
time. The conbibmemine; hydroxylp hitex trifluerommttyt dr stoaight-chiait of branthedf 1
nmol ar hydrochloric aci,d.in ach case., The conbi ned agueous phases are
adj usted to pH 7.5 u?hﬁ’é °1a?ﬁ}I°§FbS‘6‘GF‘gﬁﬁpt°4w A9R™Sde sol ution and
extracted three tinmes with 100 ml of diethyl ether each tine. 15 The
conbi ned organi c phases are dried over sodium sul phati and concentrated in
and where the heterocyclic ring thus formed, which can also be benzo-

fused and can contain a double bond, must always be substituted by a

5 carbonyl group or by a radical of the formula
(H,C)—CH
% I % or -OR™,
0 \/O
. in which
a denotes a number 1, 2 or 3
and
10 R™  denotes hydrogen or straight-chain or branched alkyl, hydroxy-

substituted alkyl or alkoxycarbonyl each having up to 5 carbon
atoms or a radical of the formula -SiR¥R*R",

in which .

R, R' and R" are identical or different and
15 denote phenyl, straight-chain or branched alkyl having up

to 5 carbon atoms,

and the heterocyclic and/or benzo-fused ring (R'/R?) is optionally substituted up
to 3 times in an identical or different manner, optionally also geminally, by
straight-chain or branched alkoxy or alkoxycarbonyl each having up to 4 carbon



vacuo. Yield: 77.3 g (62%of theory) Rerr]= WEEEA 4:1)
- 48- Exanple Xl I1: 1- Benzyl - pi peri di ne- 3, REIF?}'&%EMFWHE :
bbbl RIS

21 AUS 1997

- 11 -

atoms, hydroxyl, carboxyl or phenyl, which for its parts can be substituted by
fluorine, chlorine, bromine, trifluoromethyl or by straight-chain or branched

alky! or alkoxy each having up to 4 carbon atoms,

and/or is optionally substituted up to 4 times, optionally also geminally, in an

5 identical or different manner by cyclopropyl, cyclopropyloxy, cyclopentyl,
cyclopentyloxy, cyclohexyl, cyclohexyloxy or by straight-chain or branched
alkyl having up to 4 carbon atoms, which for its part can be substituted by
hydroxyl, trifluoromethyl, phenyl or by straight-chain or branched alkoxy
having up to 3 carbon atoms

10 and/or is optionally substituted by a spiro-linked radical of the formula
! R24 |
18
WY R R19
or ;
W-Y* 20,21
(CRTR™), (CR”R”)G
in which
W denotes either an oxygen or a sulphur atom,
Y and Y together form a 2- to 5-membered, straight-chain or branched alkylene
15 chain,

¢ denotes a number 1, 2, 3, 4, 5 or 6,

d denotes a number 1 or 2,



38.3 g (341 nmmol) of potassiumtert-butoxide are dissol ved under argon in

500 m of absol ute diethyl ether and 500 m of tert-butanol. A solution
of 77.3 g (310 mmol) of 5 t he conpound from Exanpl e p4
di ethyl ether is then added at -15[err]C and t he
at roomtenperature for 18 hours. It is concentrated ng
dryness at a bath tenperature of 30[err]C and the residu
argon using 500 mM of an absol ute diethyl ether.
filtered off with suction and washed with 100 m
ether. The solid is then dissolved in 260 m of 2 nola 10 acetlc aC|
After addition of 90 mM of water, the desired product precrprtates—a

conpl ete the cryssaptkigathpangnt i t 5[err]é
for 18 hours. T%fg 6& K # ’de sﬁflﬂder e&%oilfl?m?clal ﬁy\@gfgﬁnéang\/\g% %d with 50
m of ice water and d:ydmtem,venﬂuoromeﬂiws lphéﬂylll,s fﬁﬁﬂh&x Icﬂl%rﬂna \bagiine! QF 24

hour s. -Yield: 46.1 ?(73%0f theoX err] = 0.36
(di chl or onet hane/ et (SAtgh)-ghair o branched ol ﬂcqrcaﬂsoxy gych)having up to 5 carbon
atoms or

5 R'® and R" or R® and R” in each case together form a straight-chain or

branched alkylene chain having up to 5 carbon atoms or

R'® and R" or R™ and R* in each case together form a radical of the formula

—W-—(CH,),
in which
10 w has the meaning indicated above,
e denotes a number 1, 2, 3, 4, 5 or 6,

and their salts and N-oxides.

“Particularly preferred compounds of the general formula (I) acco;'ding to the invention
are those

15 in which

A represents phenyl which is optionally substituted by fluorine, chlorine, bromine,
hydroxyl, trifluoromethyl, trifluoromethoxy, nitro or by straight-chain or
branched alkyl or alkoxy each having up to 3 carbon atoms,



-49 - Exanpl e XIV: Met hyl

7-benzyl - 2-cycl opent yl - 4- (4-f | uorophenyl ) -5-o0xo0-1, 4,5, 6, 7.8-hexahydro-[ 1, 7]
- napht hyri di ne- 3- car boxyl ate [err] REPLACEMENT SHEET

2 1 AUG 1997
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D represents a radical of the formula

in which

R® and R independently of one another
5 denote cyclopropyl, naphthyl, phenyl, pyridyl, quinolyl, indolyl,
benzothiazolyl or tetrahydronaphthalenyl, each of which is optionally
substituted up to 2 times in an identical or different manner by
triflucromethyl, trifluoromethoxy, fluorine, chlorine, bromine, hydroxyl,
carboxyl, amino, by straight-chain or branched alkyl, acyl, alkoxy or
‘10 alkoxycarbonyl each having up to 4 carbon atoms or by phenyl,
| phenoxy or thiophenyl, which for their part can be substituted by

fludrine, chlorine, bromine, trifluoromethyl or trifluoromethoxy,
X denotes a straight-chain or branched alkylene or alkenylene chain having
up to 4 carbon atoms, each of which is optionally substituted by
15 hydroxyl,
R’  denotes hydrogen or fluorine

and

R® denotes hydrogen, fluorine, chlorine, bromine, azido, trifluoromethyl,

hydroxyl, amino, triﬂuoromethoky or methoxy,

20 or



15.4 g (76 mol ) of the conpound from Exanple XiIl, 9.4 g (76 mmol) of 5

4-fl uorobenzal dehyde and 12.8 g (76 mmol ) of nethyl

3- am no- 3-cycl opentyl - prop- 2- ene- car boxyl ate are he
for 18 hours in 150 m of ethanol. The m xture is th
vacuo and the residue is chromatographed on silica gel (5
silica gel 230400 nesh, d = 4.5 cm eluent toluene/ethyl

Yield:r 11.3 g (32% of theory) 10 Rlerr] = 0.11 (PE EA 4:

-14-

én
(

g

D0 g

qCé
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1
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R’ and R, together with the carbon atom, form a carbonyl group,

E represents cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl or cycloheptyl, or
represents straight-chain or branched alkyl having up to 5 carbon atoms, which

is optionally substituted by cyclopentyl or cyclohexyl,

5 R' and R? together form an alkylene chain having up to 4 carbon atoms, which is
interrupted by an oxygen or sulphur atom or by the group -SO;- or -NRP,

where

R®  denotes hydrogen, phenyl or straight-chain or branched acyl or alkyl

each having up to 4 carbon atoms, or

10 . denotes benzyl or phenyl, each of which is optionally substituted up to
2 times in an identical or different manner by fluorine, chlorine,

bromine, hydroxyl, nitro, triflucromethy! or straight-chain or branched

alkyl or acyl each having up to 3 carbon atorms,

and where the heterocyclic ring thus formed, which can also be benzo-fused and
15 which can contain a double bond, must always be substituted by a carbonyl

group or by a radical of the formula

H,

(H, CIJ) (l;
O

or -ORY, .
. o _

~.

in which
a denotes a number 1, 2 or 3

0 and



- 50 - Exampl e XV: Met hyl
7-benzyl - 2-cycl opentyl - 4- (4-fl uorophenyl ) -5-o0x0-5, 6, 7, 8xtetrahydro-[1, 7] -

naph} hyri di ne- 3-car boxyl ate REPLACEMENT SHEET
[err
2 1 AUS 1997
-15-

R"  denotes hydrogen or straight-chain or branched alkyl or hydroxy-
substituted alkyl or alkoxycarbonyl each having up to 4 carbon

atoms or a radical of the formula -SiR"R*RY,
in which

5 R, R' and R are identical or different and denote phenyl,
straight-chain or branched alkyl having up to 4 carbon

atoms,

and the heterocyclic and/or benzo-fused ring (R'/R?) is optionally substituted up .
to 3 times in an identical or different manner, optionally also geminally, by
10 .straight-chain or branched alkoxy or alkoxycarbonyl each having up to 3 carbon
3 atoms, hydroxyl, carboxyl or phenyl which, for its part, can be substituted by
fluorine, chlorine, bromine, trifluoromethyl or by straight-chain or branched

alkyl having up to 3 carbon atoms,

and/or is optionally substituted up to 3 times, optionally also geminally, in an.

15 identical or different manner by cyclopropyl, cyclopropyloxy, cyclopentyl,
cyclopentyloxy, cyclohexyl or by straight-chain or branched alkyl having up to
3 carbon atoms, which for its part can be substituted by hydroxyl,
trifluoromethyl, phenyl or methoxy

e and/or is optionally substituted by a spiro-linked radical of the formula

R'® R™
20

D21
(CR™R™),

in which



11.2 g (24 mol ) of the conpound from Exanple XIV are di Wf
of 5 absol ute dichl oronethane and treated with 6.1 g @%lﬁ%’@r Eﬁi’

2, 3-di chl oro-5, 6- di cyano- p- benzoqui none. The m xturge is stirred at
roomtenperature for 3 hours and then filtered of fl WtH sygly 1997

t hrough 400 g of silica gel (230-400 nesh). The silica ggl I S washed
with 5 1 of dichloronethane and the conbi ned organi ¢ phases—are
concentrated in vacuo. 10 Yield: 7.9 g (71% of theory)] Rlerr] =

0.50 (PE EA 6:1) Exanpl e XVI:
-16 -
c denotes a number 1, 2, 3, 4 or §,

R', R¥, R® and R are identical or different and denote hydrogen,
triflucromethyl, phenyl, fluorine, chlorine, bromine or straight-chain or branched

alkyl or alkoxy each having up to 4 carbon atoms

R'" and R” or R® and R* in each case together form a straight-chain or

branched alkyl chain having up to 4 carbon atoms

or

R and R" or R* and R¥ in each case together form a radical of the

10 : formula
—W—CH,
""'W"’(CHz)e
in which
- w denotes either an oxygen or sulphur atom and
e denotes a number 1, 2, 3, 4 or 5,

and their salts and N-oxides.

15 Very particularly preferred compounds of the general formula (I) are those

in which



Met hyl
7-benzyl - 2-cycl opentyl - 4- (4-fl uorophenyl ) -5-hydroxy-5,6,7,8-tetrahydro-[1.7
]- napht hyri di ne- 3- car boxyl ate

[err] 5.5 g (12 mol) of the conpound_from Exanple XV
are dissolved under argon in 5 100 M of nethanol and t {% il
with 0.91 g (24 mol) of sodi um borohydri de. The m REP @EFX?

at O[err]C for 20 min and subsequently at room tenperatur 3
hour. The reaction solution is treated with 100 i of satbr at3d1 aﬁﬂﬁ)ﬁﬂﬁ]m

chl ori de solution and extracted tHfee tines with 10p m_of ethyl
acetate each tine. The conmbi ned organi ¢ phases are jashed with 50 m

of saturatedl sodepresenbd pliengt whitdhUisiopfionally substituted by fluorin

and
E represents cyclopentyl or isopropyl, and their salts and N-oxides.

A process for the preparation of the compounds of the general formula (I} according to
5  the invention has additionally been found, characterized in that in the

compounds of the geperal formula (II)

A
R1

OHC | X -
E NZ R?

in which
A, E, R' and R? have the meaning indicated above,

first, with organometallic reagents, the substituent D is introduced in inert solvents
10 according to a Grignard or Wittig reaction,

andif appropriate the substituents mentioned under A, E and/or R' and R? are varied

¥

-=or introduced according to customary methods.

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

following reaction scheme:



10 dried over sodium sul phate and concentrated in vacuo. The residue is

chr omat ogr aphed on silica gel (400 g of silica gel 230-400 nesh, d =
4.5 cm eluent petroleum et her/ethyl acetate 4:1). ‘——Aﬁ—el—d-——éc—B—ig
(83% of theory) Rlerr] = 0.36 (PE/EA 6: 1) REPLACEMENT SHEE

-52- Exampl e XVII: Met hyl

7-benyl -5-tert-butyl di net hyl sil oxy-2-cycl openty-4-(4-fl uonahgnylﬁggp,@??, -
tetrahydro-[ 1, 7] - napht hyri di ne- 3- car boxyl ate

[err]

-18 -

a) Fy,C -@- MgBr

b) Acetane/ H,0 / H*

Suitable solvents are ethers such as diethyl ether, dioxane, tetrahydrofuran, glycol
dimethyl ether, or. ﬁydrocarbons such as benzene, toluene, xylene, hexane, cyclohexane
or petroleum fractions, or halogenohydrocarbons such as dichloromethane,
trichloromethane,  tetrachloromethane, dichloroethylene, trichloroethylene or
5 chlorobenzene, or ethyl acetate, or triethylamine, pyridine, dimethyl sulphoxide,
dimethylformamide, hexamethylphosphoramide, acetonitrile, acetone or nitromethane.
It is also possible to use mixtures of the solvents mentioned. Dichloromethane and
tetrdhydrofuran are preferred.
Possible bases for the individual steps are the customary strongly basic compounds.
10 These preferably include organolithium compounds such as, for example, lithium
‘bis(triethylbutyl)amide, n-butyllithium, sec-butyllithium, tert-butyllithium or
phenyllithium, or amides such as, for example, lithium diisopropylamide, sodium amide
or potassium amide, or lithium hexamethylsilylamide, or alkali metal hydrides such as
sodium hydride or potassium hydride or alkoxides such as, for example; potassium tert-
15 butoxide. n-Butyllithium, sodium hydride or potassium tert-butoxide is particularly
preferably employed.



4.6 g (10.0 mol ) of the conpound from Exanple XVI are di gsotved—tunder——m-
argon in 5 40 m of absolute DVF and treated at room t eRpBLAGEENW SHEET
2.5 g (36 mol) of i m dazole, 3.0 g (20 mmol) of
tert-butyl di methyl chlorosilane and 0.02 g (0.2 mml) of nn oY

di met hyl am nopyridine. The m xture is stirred at roomtenpe a12u1 «f“ft‘or‘ggg
days and then partitioned between 100 m of. sat ur at gdiarreritna

chl ori.de solution and 100 m of. toluene with stirripg. The aqueous
phase is extracted twice nore with 100 ml of 10 tol uene gachtrimeE,—amt
t he conbi ned organi c phases are washed.tigi.ce with 25 m of wat er,
dried over sodium sul phate and concentrated in vacuo. The residue is

Suitable organometallic reagents are, for example, systems such as

Mg/bromobenzotrifluoride and  p-trifluoromethylphenyllithium. The system
Mg/bromobenzotrifiuoride is preferred.

Suitable Wittig reagents are the customary reagents. 3-Tri-

5  fluoromethylbenzyltriphenylphosphonium bromide is preferred.

In general, suitable bases are one of the abovementioned bases, preferably

Li bis-(triethylbutyl)amide or n-butylithium.

The base is employed in an amount from 0.1 mol to 5 mol, preferably from 0.5 mol to

2 mol, in each case relative to 1 mol of the starting: compound.

10+ The reaction with Wittig reagents is in general carried out in a temperature range from
0°C 10 150°C, preferably at 25°C to 40°C.

The Wittig reactions are in general carried out at normal pressure. However, it is also
possible to carry out the process at reduced pressure or at elevated pressure (e.g. in the

range from 0.5 to S bar).

15  The reductions are in general carried out using reducing agents, preferably using those
which are suitable for the reduction of ketones to hydroxy! compounds. Particularly
suitable in this context is reduction with metal hydrides or complex metal hydrides in '

-«inert solvents, if appropriate in the presence of a trialkylbofane. The reduction is
preferably carried out using complex metal hydrides such as, for example, lithium

20  borohydride, sodium borohydride, potassium borchydride, zinc borohydride, lithium

‘trialkylborohydride or lithium aluminium hydride or diisobutylaluminium hydride
{DIBAH). The reduction is very particularly -preferably carried out using sodium
borohydride or DIBAH, in the presence of triethylborane.

The reducing agent is in general employed in an amount from 4 mol to 10 mol,

25 preferably from 4 mol to 5 mol, relative to 1 mol of the compounds to be_reduced.




chromat ographed on silica gel (400 g of silica gel 230-400 nesh, d = 4.5

cm el uent petrol eum et her/ethyl acetate 20:1). Yield: 5.7 g (99%
of theor 15 Rlerr] = 0.21 (PE/EA 20:1) :
Mg B e it REPLAGEMENT SHEET
7-Benzyl -5-tert-butyl di netyl sil oxy-2-cycl opentyl -4-(4-fl grdphenyl)-3-hydfo
ynmetyl - 5,6,7,8-tetrahydro-[1, 7] - napht hyri di ne 2 4 ALG 1997
F .

-20 -

The reduction in general proceeds in a temperature range from -78°C to +50°C,
preferably from -78°C to 0°C, particularly preferably at -78°C, in each case depending

on the choice of the reducing agent and solvent.

The reduction in general proceeds at normal pressure, but it is also possible to work at

L9}

elevated or reduced pressure.

The hydrogenation is carried out according to customary methods using hydrogen in
the presence of noble metal catalysts, such as, for example, Pd/C, Pt/C or Raney nickel
in one of the abovementioned solvents, preferably in alcohols such as, for example,
methanol, ethanol or propanol, in a temperature range from -20°C to +100°C,

10 preferably from 0°C to +50°C, at normal pressure or elevated pressure.

_* Derivatizations which may be mentioned by way of example are the following types of
reactions:
oxidations, reductions, hydrogenations, halogenation, Wittig/Grignard reactions and

amidations/sulphoamidations.

Possible bases for the individual steps are the customary strongly basic compounds.

—
(v

These preferably include organolithium compounds such as, for example,

n-butyllithium, sec-butyllithium, tert-butyllithium or phenyllithium, or amides such as,

for example, lithium diisopropylamide, sodium amide or potassium amide, or lithium

hexamethylsilylamide, or alkali metal hydrides such as sodium hydride or potassium
20 ---hydride. n-Butyllithium or sodium hydride is particularly prefqr'ably employed.

Suitable bases are additionally the customary inorganic bases. These preferably include
‘alkali metal hydroxides or alkaline earth metal hydroxides such as, for example, sodium
hydroxide, potassium hydroxide or barium hydroxide, or alkali metal carbonates such
as sodium or potassium carbonate or sodium hydrogen carbonate. Sodium hydroxide or

25  potassium hydroxide is particularly preferably employed.

Suitable solvents for the individual reaction steps are also alcohols such as methanol,



3.0 g (5.2 nmmol ) of the conpound from Exanple XVI1 are dissol ved under

argon in 5 60 m of absolute toluene. 15.7 m of diisobutyl al um ni um

hydri de solution (1 nolar in toluene) are added drop - —

-78[err]C and the m xture is stirred at this tenperature Rﬁ]l—%@ﬂﬁiﬁ@” SHtETi

hours. 5 m of nmethanol and then 20 m of a 20% strength sodi gm pot assi um :

tartrate solution are subsequently added at -78[err]C. The i xt@ ¢ ABS 19?7 i
m of ethy

war med to room tenperature and extracted twice with $0 ;
acetate each tinme. The conbined 10 organi ¢ phases are washed oOnce gach ;
wth 20 m of water and 20 m of saturapkd sodi um chl @ride_sol uti on, ;
dried over sodium sul phate and concentrated in vacuo. The residue Is

chromat ogr atifend], propanbl, batagel of 2fibuganel. terit/Butiol & prdBddd nesh, d = 3.5 cm
It may be necessary to carry out some reaction steps under a protective gas atmosphere.

The halogenations are in general carried out in one of the abovementioned chlorinated

hydrocarbons, methylene chloride being preferred.

W

Suitable halogenating agents are, for example, diethylaminosulphur trifluoride (DAST)
or SOCl,.

The halogenation in general proceeds in a temperature range from -78°C to +50°C,
preferably from -78°C to 0°C, particularly preferably at -78°C, in each case depending -
on the choice of the halogenating agent and solvent.

10 The halogenation in general proceeds at normal pressure, but it is also possible to work

at-elevated or reduced pressure.

The compounds of the general formula (II) are new and can be prepared by a process.

in which

[A] compounds of the general formula (III)

A
25 26
R N R
t (1)
E r}l o)
H

15 in which

A and E have the meaning indicated above,

and



el uent petrol eum et her/ et hyl

theory) 15
7-Benzyl -5-tert-butyl di net hyl sil oxy-2-cycl opentyl -4-(4-fluorophenyl)-5,6, 7,
8-tetrahydro-

[err]

5

10

Y

A, E, R, R? and R* have the meaning indicated above,

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

R and R are identical or different and denote C,-C,-alkoxycarbonyl,

Rlerr] = 0.53 (PE/EA 4:1)

[ 1, 7] - napht hyri di ne- 3- car bal dehyde

acetate 6:1).

- .

1.67 g (59% of
Exanpl e Xl X

REPLACEMENT SHEET
2 1 AUS 1897

are first converted with phosphorus oxychloride into the compounds of the general

formula (IV)
A
R%
N
| P
E N
in which

A, E, R¥ and R* have the meaning indicated above,

and, depending on the meaning of R' and R? indicated above, these are then converted

by a nucleophilic substitution in inert solvents, if appropriate in the presence of a base

into the compo_unds of the general formula (V)

A
RZS
N
|
/
E” N

in which

or in that

(B

compounds of general formula (VI)

R1

RZ

V)




1.6 g (3.0 nmol) of the conpound from Exanple XVII| are treated with 1.5 g
5 (15 nmmol ) of triethylamne and 4 m of dinethyl sul phoxide at room
tenperature in 15 m of absolute dichloronethane. The solution is
cooled to O[err]C and treated with 1.9 g (12 mmol ) of sul phur

trioxide-pyridine conplex. The mixture is stirred at O[errJk-

hours and then treated again with 1.5 g (15 mmol) of triet 1%&&%% tm-rﬁHEﬁT

di et hyl sul phoxide and 1.9 g (12 nmol) of sul phur
conplex. The solution is 10 stirred at 10[err]C for 1 hou

. - ang { g,
treated with 20 ml of ice water. After Sppar ation of hE phfatses'{ 1gtgge
aqueous phase is extracted once with 20 ™ of dichl ororrethan ; -

conbi ned organi ¢ phases are washed with 10 ml of water and

rf oxi de- pyri di

sat urat ed sodi um

chloride solution in each case, dried over sodium sul phate
i n vacuo. The residue is chromatgpgraphed on silica gel
silica gel 230-400 nesh, d = R% R’

Pl (VD)

in which
A, E, R' and R? have the meaning indicated above

and

"R¥  has the meaning indicated above,

and concentr at ed
(200 g of

5 are first converted by an oxidation into the compounds of the general formula (Va)

A
RZS R1
[ AN (Va)
>
7 NT TR

in which
“A, E, R, R? and R* have the meaning indicated above,

and are then reacted further as described under [A],

10

and, if appropriate, in-all stages derivatizations such as, for example, an alkylation or
halogenation or eliminations, or introductions of protective groups are catried out
-according to customary methods,

and in a last step the alkoxycarbonyl function (R) is reacted according to customary



15 3.5 cm eluent petroleumether/ethyl acetate 8:1). Yield: 1.4 g

(86% of theory) Rlerr] =0.91 (PE/EA 4:1)
-55 - Preparati on Exanpl es: Exanpl e 1: 1 .
-Benzyl - 7-cycl opentyl -4, 4-( 1 REPLACEMENT SHER

£ LV i

, 2- et hanedi oxy) - 5- (4-fl uor ophenyl ) - 6- [ hydr oxy- ( 4-
trif]uoronethyl-phenyl)-nethyl]-1,2,3 ,4-tetahydro-[1, 8]-naplt I}y!i i&iipemg? ] f
. ) 15 l |

-24 -

methods to give the aldehyde.

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

following reaction scheme:

b) CgHg.CHy-NHy Ao

Suitable solvents for the individual steps are ethers such as diethyl ether, dioxane,
5 tetrahydrofuran, glycol dimethyl ether, or hydrocarbons such as benzene, toluene,
Xylene, hexane, cyclohexane or petroleum fractions, or halogenohydrocarbons such as

dichloromethane, trichloromethane, tetrachloromethane, dichloroethylene,



[err] 5 0.49 g (20 mol ) of magnesiumturnings is
heated to 60[err] C under argon in 50 m of absolute THF and treated
with a solution of 1.89 m (13 nmol) of 4- brom)benzotrifluoride in 8
m of absolute THF in the course of 20 min. The m xture
under reflux for 2 hours and then cool ed to room t enper at Lﬂ@‘gmﬁ\@ﬂ@ﬂcﬂ
reagent solution). A solution of 1.39 g (2.94 nml) of thg
Exanple 1 X 10 is treated with 50 nl of the Gignard reagept sg 41&:1@(1 ri
argon at Of[err]Cin 20 m of absol ute THF. The m xturg estt

stirred at roomtenperature for 1 hour.psThe reaction

trichloroethylene or chlorobenzene, or ethyl acetate, or triethylamine, py¥idine, dimethyl
sulphoxide, dimethylformamide, hexamethylphosphoramide, acetonitrile, acetone or
nitromethane or alcohols, such as, for example, methanol, ethanol or propanol. It is also
possible to use mixtures of the solvents mentioned. Dichloromethane, acetonitrile,

5  ethanol and tetrahydrofuran are preferred.

Suitable bases are additionally the customary inorganic bases. These preferably include
alkali metal hydroxides or alkaline earth metal hydroxides such as, for example, sodium
* hydroxide, potassium hydroxide or barium hydroxide, or alkali metal carbonates such
as sodium or potassium carbonate, sodium methoxide or potassium tert-butoxide or
10 sodium hydrogen carbonate, Sodium hydroxide, potassium hydroxide or potassium tert-

butoxide is particularly preferably employed.

' The base is in general employed in an amount from 0.5 mol to 5 mol, preferably from
1 mol to 2.5 mol, in each case relative to 1 mol of the compounds of the general
formulae (V) and (Va).

15 The reaction is in general carried out at normal pressure. However, it is also possible
to carry out the process at reduced pressure or at elevated pressure (e.g. in a range .
from 0.5 to 5 bar).

The compounds of the general formula (III) are known in some cases or are new and
can’ then be prepared, however, from the corresponding 2-ox0-1,2,3,4-

20  “tetrahydropyridines by an oxidation.

Suitable solvents for the oxidation are ethers such as diethyl ether, dioxane,
'tetrahydrofuran, glycol dimethyl ether, or hydrocarbons such as benzene, toluene,
xylene, hexane, cyclohexane or petroleum fractions, or halogenohydrocarbons such as
dichloromethane, trichloromethane, tetrachloromethane, dichloréethylene,
25  trichloroethylene or chlorobenzene, or ethyl acetate, or triethylamine, pyridine, dimethy!
sulphoxide, dimethylformamide, hexamethylphosphoramide, acetonitrile, acetone,

nitromethane or water. It is also possible to use mixtures of the solvents mentioned.



m xture is partitioned in 100 m of phosphate buffer solution (pH 7) and

100 mM of ethyl acetate with stirring, the organic phase is separat.ed,

of f and the aqueous phase is extracted twice with SA%ELJ%C@EEE&?’ﬁT :
- ]

acetate each tine. The conbi ned organi c phases are 15 d

sul phate and concentrated in vacuo. The residue is chromatjodraphed

silica gel

- 56 -

10

20

_ (200 g of silica gel 230-400 nesh, d = 3.5 cm |elluenty Aﬁﬁrﬁﬁfeu
et her/-ethyl acetate 6:1). - Yield: 1.71 g (94% of thedrW)

olp

n

Rlerr] = 0.42 (PE/EA 4:1) Exanple 2:| =
-26 -

Acetonitrile and water are preferred.

Suitable oxidizing agents are, for example, cerium(IV) ammonium nitrate, 2.3-dichloro-
5,6~dicyano-benzoquinone, pyridinium chiorochromate (PCC), osmium tetroxide and

manganese dioxide. Cerium(IV) ammonium nitrate is preferred.

The oxidizing agent is employed in an amount from 1 mol to 10 mol, preferably from
2 mol to S mol, relative to 1 mol of the compounds of the general formula (IV).

The oxidation in general proceeds in a temperature range from -50°C to +100°C,
preferably from 0°C to room temperature.

The oxidation in general proceeds at normal pressure. However, it is also possible to

rcarry out the oxidation at elevated or reduced pressure.

The compounds of the general formula (IV) are for the most part new and can be

prepared as described above.

The compounds of the general formulae (V) and (Va) are for the most part new and

can be prepared as described above.

The compounds of the general formula (VI) are for the most part new and can be
prepared as described above, by a process in which

aldehydes of the general formula (VII)
A-CHO (VII)

in which

A has the meaning indicated above,
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- Benzyl - 7- cycl opent yl - 5- (4-f | uor ophenyl ) - 6- [ hydr oxy- (4-trifl uoronethyl - phen
yl) - met hyl ] - 4-oxo-1, 2, 3, 4-tetrahydro-[ 1, 8] - napht hyri
[err] 5 A solution of 1.71 g (2.76
fromExanple | in 40 m of absol ute acetone is tregdtsg |
tenperature with 27 ng (0.14 mol) of p-tol uene- S Ihog,tcagﬁl@’&n
m of -water and stirred for 1 hour. The reaction solutio

-27-

are reacted with compounds of the general formula (VIII)

in which
R and R? have the meaning indicated above,

and the compound of the general formula (IX)

RZS

1 | 1 @)
E” NH,

5  in which
E and R* have the meaning indicated above,

in one of the abovementioned solvents, preferably ethanol, at reflux temperature and

normal pressure.

The compounds of the general formula (VII), (VIII) and (IX) ar€ known per se or can
10 be prepared by customary methods. .

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

unforeseeable spectrum of pharmacological action.

The compounds of the general formula (I) according to the invention have useful
pharmacological properties which are superior in comparison with those of the prior
15 art, in particular they are highly effective inhibitors of the cholesterol ester transfer
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protein (CETP) and stimulate reverse cholesterol transport. The active compounds

according to the invention bring about a lowering of the LDL cholesterol level in the
blood with a simultaneous increase in the HDL cholesterol level. They can therefore be

used for the treatment and prevention of hyperlipoproteinaemia, dyslipidaemias,

5 hypertriglyceridaemias, hyperlipidaemias or arteriosclerosis.

The pharmacological actions of the substances according to the invention were

determined in the following test:

CETP inhibition testing

10

15

20

25

Obtainment of CETP
CETP is obtained from human plasma in partially purified form by differential

centrifugation and column chromatography and used for the test. To this end,
human plasma is adjusted to a density of 1.21 g per ml using NaBr and
centrifuged at 4°C for 18 h at 50,000 rpm. The bottom fraction (d>1.21 g/ml)
is applied to a2 Sephadex®phenyl-sepharose 4B (Pharmacia) column, washed
with 0.15 M NaCl/0.001 M tris HCI pH 7.4 and then eluted with distilled water.
The CETP-active fractions are pooled, dialysed against 50 mM Na acetate
pH 4.5 and applied to 2 CM-Sepharose® (Pharmacia) column. The column is
then eluted using a linear gradient (0-1 M NaCl). The pooled CETP fractions
are dialysed against 10 mM tris HCl pH 7.4 and then further purified by

chromatography on 2 Mono Q® column (Pharmacia).

Obtainment of radiolabelled HDL
50 ml of fresh human EDTA plasma are adjusted to a density of 1.12 using

NaBr and centrifuged at 50,000 rpm for 18 h at 4°C in a Ty 65 rotor. The
upper phase is used to obtain cold LDL. The lower phase is dialysed against
3x4 1 of PDB buffer (10 mM tris/HCI pH 7.4, 0.15 mM NaCl, | mM EDTA,
0.02% NaN,). 20 pl of *H-cholesterol (Dupont NET-725; t uC/ul dissolved in
ethanol) are then added per 10 ml of retentate volume and the mixture is
incubated under N, at 37°C for 72 h.



OH oH 0.80 g (1.39 nmol) of_the conpound from

Exanple 2 is dissolved under argon in 5 30 mM of a

treated at -78[err]Cwith 4.17 m of diisobutylal um ni PPM Mmﬁgl
nolar solution in THF). The m xture is stirred at -78] rr]%for dstbur and
t hen treated with 10 ml of saturated sodi um sul ppa sbiAliG Af tier
warmng to room tenperature, the organic phase i eparated off arﬂd
t he aqueous phase is extracted tw ce with 30 m bf ethyl acetate ijn

each case. The conbined organic phases-29e dried over
and concentrated in vacuo. The residue is chromatographed on silica

gglet ((31 t130 g of siTheonixpet iPBen4afisAIB theldensidy 9.20 Msing! NEBY arRlenaifayang’ et hy!
20°C for 18 h at 50,000 rpm in the Ty 65 rotor. The upper phase is recovered
and the lipoprotein fractions are purified by gradient centrifugation. To this end,
the isolated, labelled lipoprotein fraction is adjusted to a density of 1.26 using
5 NaBr. Each 4 ml of this solution are covered with a layer of 4 ml of a solution
of density 1.21 and 4.5 ml of a solution of 1.063 (density solutions from PDB
buffer and NaBr) in centrifuge tubes (SW 40 rotor) and then centrifuged in the
SW 40 rotor for 24 h at 38,000 rpm and 20°C. The intermediate layer lying
between the densities 1.063 and 1.21 and containing the labelled HDL is
10 dialysed at 4°C against 3x100 volumes of PDB buffer.
The retentate contains radiolabelled *H-CE-HDL which, adjusted to about

5x10° cpm per ml, is used for the test.

CETP Test
To test the CETP activity, the transfer of *H-cholesterol ester from human HD
15 ~ lipoproteins to biotinylated LD lipoproteins is measured.
The reaction is ended by addition of streptavidin-SPA®beads (Amersham) and
the transferred radioactivity is determined directly in a liquid scintillation
counter.
In the test mixture, 10 ul of HDL-*H-cholesterol ester (~ 50,000 cpm) are
20 incubated at 37°C for 18 h with 10 ul of biotin-LDL (Amersham) in 50 mM
Hepes/0.15 M NaCl/0.1% bovine serum albumin/0.05% NaN; pH 7.4 with 10 ul
of CETP (1 mg/ml) and 3 ul of solution of the substance to be tested (dissolved
in 10% DMS0/1% RSA). 200 pl of the SPA-streptavidin bead solution (TRKQ
7005) are then added, the mixture is incubated further for 1 h with shaking and
25 then measured in the scintillation counter. As controls, corresponding
incubations with 10 ul of buffer, 10 ul of CETP at 4°C and 10 ul of CETP at
37°C are used. '
The activity transferred into the control mixtures with CETP at 37°C is rated as -
100% transfer. The substance concentration at which this transfer is reduced by
30 half is indicated as the 1C,, value.
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In Table A which follows, the IC,, values (mol/l) are indicated for CETP inhibitors:

Table A:

Example No.

IC,, value (mol/l)

12

2 x 107

14

6 x 10°

16

8.5 x 107

Ex vivo activity of the compounds according to the invention

10

15

20

25

Syrian golden hamsters from in-house breeding are anaesthetized after fasting
for 24 hours (0.8 mg/kg of atropine, 0.8 mg/kg of Ketavet® s.c., 30° later 50
mg/kg of Nembutal i.p.). The jugular vein is then exposed and cannulated. The
test substance is dissolved in a suitable solvent (as a rule Adalat placebo
solution: 60 g of glycerol, 100 ml of H,0, PEG-400 to 1000 ml) and
administered to the animals via a PE catheter inserted in the jugular vein. The
control animals receive the same volume of solvent without test substance. The
vein is then tied off and the wound is closed.

The administration of the test substances can also be carried out p.o., by orally
administering the substances dissolved in DMSO and suspended in 0.5% Tylose
by means of a stomach tube. The control animals receive identical volumes of
solvent without test substance.

After various times - up to 24 hours after administration - blood (about 250 ul)
is taken from the animals by puncture of the retro-orbital venous plexus.
Clotting is ended by incubation at 4°C overnight, then centrifugation is carried
out at 6000 x g for 10 minutes. In the serum thus obtained, CETP activity is
determined by the modified CETP test. As for the CETP test described above,
the transfer of *H-cholesterol ester from HD lipoproteins to biotinylated LD

lipoproteins is measured.
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The reaction is ended by addition of Streptavidin-SPA®beads (Amersham) and
the transferred radioactivity is determined directly in the liquid scintillation
counter. |

The test mixture is carried out as described under "CETP test". For the testing
of the serum, only 10 ul of CETP are replaced by 10 ul of the corresponding
serum samples. As controls, corresponding incubations with sera of untreated
animals are used.

The activity transferred in the control mixtures with control sera is rated as
100% transfer. The substance concentration at which this transfer is reduced to
a half is indicated as the ED,, value.

Table B:

EDy, values for ex vivo activity
1

_—

"Example | ED,, % Inhibition
No. at 10 mg/kg

12 < 10 mg/kg 49.5%

20 > 10 mghkg | 50.4%

21 > 10 mg/kg 34.4%

"Tn vivo activity of the compounds according to the invention

In experiments to determine the oral action on lipoproteins and triglycerides,
test substance dissolved in DMSO and 0.5% Tylose suspended by means of a:
stomach tube are administered orally to Syrian golden hamsters from in-house
breeding. To determine the CETP activity, blood (about 250 ul) is taken by
retro-orbital puncture before the start of the expériment. The test substances are

then administered orally by means of a stomach tube. The control animals

d
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withdrawn from the animals and blood is taken at various times - up to
24 hours after substance administration - by puncture of thé retro-orbital venous
plexus.

Clotting is ended by incubation at 4°C overnight, then centrifugation at 6000 x
g is carried out for 10 minutes. In the serum thus obtained, the content of
cholesterol and triglycerides is determined with the aid of modified
commercially available enzyme tests (cholesterol enzymatic 14366 Merck,
triglycerides 14364 Merck). Serum is suitably diluted using physiological saline
solution.

100 pl of serum dilution are mixed with 100 ul of test substance in 96-hole
plates and incubated at room temperature for 10 minutes. The optical density is
then determined at a wavelength of 492 nm using an automatic plate-reading
apparatus. The triglyceride or cholesterol concentration contained in the samples
is determined with the aid of a standard curve measured in parallel.

The determination of the content of HDL cholesterol is carried out according to
the manufacturer’s instructions after precipitation of the ApoB-containing
lipoproteins by means of a reagent mixture (Sigma 352-4 HDL cholesterol

reagent).

Table C:

HDI, rise in in vivo experiments

Example Dose {(mg/kg) % HDL rise
No.

12 2x3 12.37

20 2x3 9.21

-
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In vivo activity in transgenic hCETP mice

Transgenic mice from in-house breeding (Dinchuck, Hart, Gonzalez, Karmann
Schmidt, Wirak; BBA (1995), 1295, 301) were administered the substances to
be tested in the feed. Before the start of the experiment, blood was taken
retro-orbitally from the mice in order to determine cholesterol and triglycerides
in the serum. The serum was obtained as described above for hamsters by
incubation at 4°C overnight and subsequent centrifugation at 6000 x g. After
one week, blood was again taken from the mice in order to determine
lipoproteins and triglycerides. The change in the parameters measured is

expressed as a percentage change compared with the starting value.

Table D

Example No. HDL LDL Triglycerides

20 (30 ppm) +145% | +67% 245 %

The invention additionally relates to the combination of heterocyclic-fused pyridines of
the general formula (T) with a glucosidase and/or amylase inhibitor for the treatment of
familial hyperlipidaemias, of obesity (adiposity) and of diabetes mellitus. Glucosidase
and/or amylase inhibitors in the context of the invention are, for example, acarbose,
adxposme, voglibose, miglitol, emiglitate, MDL-25637, caxmghbose (MDL-73945),
tendamxstate AI-3688, trestatin, pradimicin-Q and salbostatin.

The combination of acarbose, miglitol, emiglitate or voglibose with one of the
abovementioned compounds of the general formula (I} according to the invention is

preferred.

The compounds according to the invention can furthermore be used in combination
with cholesterol-lowering vastatins or ApoB-lowering principles in order to treat

dyslipidaemias, combined hyperlipidaemias, hypercholesterolaemias or
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The combinations mentioned can also be employed for the primary or secohdary

prevention of coronary heart disease {e.g. myocardial infarct).

Vastatins in the context of the invention are, for example, lovastatin, simvastatin,

5 pravastatin, fluvastatin, atorvastatin and cerivastatin, ApoB-lowering agents are, for
example, MTP inhibitors. The combination of cerivastatin or ApoB inhibitors with one
of the abovementioned compounds of the general formula (I) according to the invention
is preferred.

The new active compounds can be converted in a known manner into the customary

10 formulations, such as tablets, coated tablets, pills, granules, aerosols, syrups, emulsions,
. suspensions and solutions, using inert, non-toxic, pharmaceutically suitable excipients

or solvents. In this case, the therapeutically active compound should in each case be
present in a concentration of approximately 0.5 to 90% by weight of the total mixture,

i.e. in amounts which are adequate in order to achieve the dosage range indicated.

15 The formulations are prepared, for example, by extending the active compounds with
solvents and/or excipients, if appropriate using emulsifiers and/or dispersants, it being
possible, for example, when water is used as a diluent, optionally to use organic

solvents as auxiliary solvents.

__”A-dministration is carried out intravenously, parenterally, perljngually or preferably

20 orally in a customary manner.

In the case of parenteral administration, solutions of the active compound can be

employed using suitable liquid excipient materials.

In general, it has proved advantageous in the case of intravenous administration to
administer amounts of approximately 0.001 to 1 mg/kg, preferably of approximately
25 0.01 to 0.5 mg/kg of body “}eight to achieve effective results, and in the case of oral
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administration the dose is approximately 0.01 to 20 mg/kg, preferably 0.1 to 10 mg/kg
of body weight.

In spite of this, if appropriate it may be necessary to deviate from the amounts
mentioned, mainly depending on the body weight or the type of administration route,
on individual behaviour towards the medicament, the manner of its formulation and the
time or interval at which administration takes place. Thus in some cases it may be
sufficient to manage with less than the abovementioned minimum amount, while in
other cases the upper limit mentioned has to be exceeded. In the case of the
administration of relatively large amounts, it may be advisable to divide these into

several individual doses over the course of the day.
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Abbreviations used:

DAST = dimethylaminosulphur trifluoride
PTS = para-toluenesulphonic acid
PDC = pyridinium dichromate

5 PE/EA = petroleum ether/ethyl acetate
THF = tetrahydrofuran
Tol/EA = toluene/ethyl acetate

Example I:
3-Ethyl 5-methyl 6-cycIopentyl—4—(4-ﬂuordphenyl)-z-oxo-1,2,3,4-tcuahydropyﬁdine—3,5-

10 dicarboxylate

1

.30 g (300 mmol) of methyl 3-amino-3-cyclopentyl—prop-2-ene' carboxylate, 78.7 g
(300 mmol) of diethyl 2-(4-fluorobenzylidene)-malonate, 1.1 g (20 mmol) of sodium
methoxide and 6 ml of ethanol ére heated at 140°C for 80 hours thh stirring. After
cooling to room temperature, 500 ml of ethyl acetate are added and the solution is

15 washed successively with 100 ml each of water and saturated sodium chloride solution.
The organic phase is dried over sodium sulphate. After concentrating in vacuo, the
residue is heated to boiling in 300 ml of cyclohexane with stirring and then slowly
cooled to room temperature. The precipitated solid is dried to constant weight in vacuo.
Yield: 74.9 g (65% of theory)
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R, = 0.41 (PE/EA 4:1)
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| soner 7

HEPLACEMENT SHEET

. 1o

0.44 AuG 1997

3-Ethyl S-methyl 6-cyclopentyl-4-(4-fluorophenyl)-2-oxo-1,2-dihydropyridine-3,5-

dicarboxylate

5 38 g (98 mmol) of the compound from Example I are dissolved in 300 ml of
-acetonitrile and treated with 120 g of cerium(IV) ammonium nitrate, dissolved in 300

ml of water, at room temperature in the course of 1 hour. The mixture is then stirred

at room temperature for 3 hours, a white solid precipitating. To complete the
crystallization, the mixture is allowed to stand at 5°C for 16 hours. The solid is filtered

10 off with suction and washed in small portions with 100 ml of water. The white solid

is dried in vacuo for 2 days.
.. Yield: 31.6 g (83% of theory)
R, = 0.28 (PE/EA 4:1)
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Example III:

'3-Ethy1 S-methyl 2-chloro-6-cyclopentyl-4-(4-fluorophenyl)-pyridine-3,5-dicarboxylate

F

1305 g (79 mmol) of the compound from Example II are stirred at 110°C for 18 hours

in 80 ml of phosphorus oxychloride. After cooling to room temperature, the phosphorus
5 oxychloride is removed in vacuo. The residue is neutralized with saturated sodium

hydrogen carbonafe solution with ice-cooling and extracted twice with 150 mi of

dichloromethane each time. The combined organic phases are dried over sodium

sulphate and filtered through 250 g of silica gei (230-400 mesh). The residue is washed

fwice more with 250 ml of dichloromethane each time. After concentrating in vacuo,
10 the product is dried in a high vacuum.

Yield: 24.8 g (77% of theory)

R, = 0.78 (PE/EA 4:1)
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Example IV:

3-Ethyl S-methyl 2-benzylamino-6-cyclopentyl-4-(4-fluorophenyl)-pyridine-3,5-
dicarboxylate

A

26 g (64 mmol) of the compound from Example III, 14 ml (130 mmol) of benzylamine
5 and 17 g (160 mmol) of sodium carbonate are stirred under reflux for 2 days in 220 ml
of acetonitrile. A -further 6.9 ml (64 mmol) of benzylamine and 6.8 g (64 mmol) of
sodium carbonate are added and the mixture is stirred under reflux for a further 20 .
hours. After cooling to room temperature, the mixture is filtered off with suction
tﬁrough silica gel and the solid is washed with 100 ml of ethyl acetate. After
10 concentrating in vacuo, the partially crystallizing residue is taken up in 100 ml of
petroleum ether with stirring. The precipitated solid is filtered off with suction, washed
with some petroleum ether and dried in a high vacuum. The mother liquor which
"“remains is concentrated and chromatographed on silica gel (200 g of silica gel 230-
400 mesh, d = 3.5 cm, eluent toluene).
15 Yield: 25.1 g (82% of theory)
'R, = 0.54 (PE/EA 8:1)
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Example V:

3-Ethy! 6-methy! 1-benzyl-7-cyclopentyl-5-(4-fluorophenyl)-4-oxo-1,2,3 4-tetrahydro-
[1,8]}-naphthyridine-3,6-dicarboxylate

8.1 g (17 mmol) of the compound from Example IV are dissolved in 60 ml of absolute
THF under argon. 2.4 g (21.2 mmol) of potassium tert-butoxide are added to this
solution at 0°C and the mixture is stirred at this temperature for 15 min. 2.30 ml
(21.2 mmol) of ethyl acrylate are then added dropwise at 0°C and the mixture is stirred
at room temperature for 16 hours. 0.39 g (3.4 mmol) of potassium tert-butoxide and
0.37 g (3.4 mmol) of ethyl acrylate are again added to the solution. It is stirred at room
téxﬁ;)eramre for a further 20 hours. The reaction mixture is then added to 100 ml of ice

“water and acidified using 20 ml of 2 molar hydrochloric acid. It is extracted twice with

100 ml of ethyl acetate each time, and the combined organic phases are dried over
‘sodium sulphate and concentrated in vacuo. The residue is chromatographed on silica
gel (250 g of silica gel 230-400 mesh, d = 3.5 cm, eluent petroleum ether/ethyl acetate
12:1). '

Yield: 7.64 g (90% of theory)

R,= 0.38 (PE/EA 8:1)
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Example VI:

Methyl  8-benzyl-2-cyclopentyl-4-(4-fluorophenyl)-5-oxo-5,6,7.8-tetrahydro-[1,8]-
naphthyridine-3-carboxylate

7.64 g (15.32 rr1m61) of the compound from Example V are heated under reflux for 3
5  hours in ethanol with addition of 9.8 ml (36.78 mmol) of 15% strength sodium
hydroxide solution. After cooling to room temperature, the mixture is concentrated in
vacuo and the residue is treated with 50 ml each of dichloromethane and water. The
aqueous phase is extracted with 50 ml of dichloromethane and the combined organic
phases are dried over sodium sulphate. After concentrating in vacuo, the residue which
10 remains is chromatographed on silica gel (250 g of silica gel 230-400 mesh, d = 3.5
"~ cm, eluent petroleum ether/ethyl acetate 8:1). |
Yield: 5.74 g (82% of theory)
R, = 0.52 (PE/EA 4:1)
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Example VII:

Methyl 8-benzyl-2-cyclopentyl-5,5-(1,2-¢thanedioxy)-4-(4-fluorophenyl)-5,6,7.8-
tetrahydro-{1,8]-naphthyridine-3-carboxylate

5.70 g (124 mmoi) of the compound from Example VI, 10 mi of 1,2-ethanediol and

5 0.15 g (0.79 mmol) of p-toluenesulphonic acid are heated under reflux in a water
separator for 20 hours in 200 ml of benzene. After cooling to room temperature, the
mixture is treated with 50 ml of saturated sodium hydrogen carbonate solution. The
organic phase is washed once with water, dried over sodium sulphate and concentrated
in vacuo. The solid remaining is recrystallized from pentane/diethyl ether.

10 Yield: 5.47 g (88% of theory)
TR = 0.37 (PE/EA 8:1)
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Example VIII:

1-Benzyl-7-cyclopentyl-4,4-(1,2-ethanedioxy)-5-(4-fluorophenyl)-6-hydroxymethyl-
1,2,3,4-tetrahydro-[1,8]-naphthyridine

5.47 g (10.90 mmol) of the compound from Example VII are dissolved in 40 ml of
5  absolute THF undér argon. 21.79 ml of lithium aluminium hydride (1 molar solution

in THF) are added dropwise at 0°C to this solution. It is subsequently stirred at room

temperature for 20 hours and then cooled to 0°C. 40 ml of water are added at this

temperature. The aqueous phase is extracted twice using 40 ml of ethyl acetate each

time. The combined organic phases are washed once with 40 ml of saturated sodium
10 chloride solution, dried over sodium sulphate and concentrated in vacuo. The residue

' is chromaxographed on silica gel (250 g of silica gel 230-400 mesh d=3.5 cm, eluent

“petroleum ether/ethyl acetate 8:1).

Yield: 3.55 g (69% of theory)

Ry = 0.46 (PE/EA 4:1)
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Example IX:

8-Benzyl-2-cyclopentyl-5,5-(1,2-ethanedioxy)-4~(4-fluorophenyl)-5,6,7,8-tetrahydro-
[1,8]-naphthyridine-3-carbaldehyde

3.20 g (6.74 mmol) of the compound from Example VIII are dissolved in 30 ml of
absolute dichloromethane under argon. 3.24 g (8.43 mmol) of pyridinium dichromate
are introduced into this solution at -10°C in small portions. After stirring at room
temperature for 5 hours, the reaction mixture is filtered off with suction through 20 g
of silica gel (230-400 mesh), washed twice with 30 ml of dichloromethane each time
and concentrated: in vacuo.

Yield: 1.39 (44% of theory)

R,= 0.66 (PE/EA 4:1)
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Example X:

3-Ethyl 6-methyl 1-benzyl-7-cyclopentyl-5-(4-fluorophenyl)-4-oxo-1,4-dihydro-[1,8]-
naphthyridine-3,6-dicarboxylate

12.5 g (23.7 mmol) of the compbund from Example V and 20 g (230 mmol) of
5  manganese dioxide are vigorously stirred under reflux for 2.5 hours in 250 ml of ethyl

acetate, After cooling to room temperature, the mixture is filtered through kieselguhr .

and concentrated in vacuo.

Yield: 10.75 g (86% of theory)

R, = 0.40 (PE/EA 2:1)
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Example XI:

3-Ethyl 6-methyl 1-benzyl-7-cyclopentyl-5-(4-fluoropheny!)-2-methyl-4-oxo0-1.2,3,4-
tetrahydro-[1,8])-naphthyridine-3,6-dicarboxylate

5.0 g (9.46 mmolj of the compound from Example X are dissolved in 60 ml of
5  absolute THF under argon. 3.5 ml of methylmagnesium bromide solution (3 molar
solution in diethyl ether) are added dropwise at -78°C in the course of 30 min. The
mixture is stirred at -78°C for 2 hours and subsequently at -50°C for 1 hour. The
reaction mixture is treated with 30 ml of phosphate buffer solution (pH 7) and warmed
to room temperature. After separating off the organic phase, the aqueous phase is
10 extracted once with 50 ml of ethyl acetate. The combined organic phases are dried over
.-sodium sulphate and concentrated in vacuo. The residue is chromatographed on silica
gel (200 g of silica gel 230-400 mesh, d = 3.5 cm, eluent petroleum ether/ethyl acetate
10:1).
Yield: 2.25 g (diastereomer mixture) (46% of theory)
15 R, = diasterecomer A: 0.80 (PE/EA 8:1)
R, = diastereomer B: 0.69 (PE/EA 8:1)
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Example XII:

Ethyl [benzyl-(2-oxo-propyl)-amino]-acetate

o)

N
>

96.6 g (500 mmol) of ethyl benzylamino-acetate and 42.0 g (500 mmol) of sodium
hydrogen carbonate are heated to 55°C in 400 ml of ethanol and treated with 46.6 g

5 > {500 mmol) of chloroacetone in the course of 1 hour. The mixture is stirred at 60°C for

o
O

18 hours and subsequently cooled to room temperature. The solid is filtered off with
suction and washed with 100 ml of ethanol. The filtrate is concentrated in vacuo and
the residue which rémains is treated with 125 ml of 1 molar sodium hydroxide solution
with ice-cooling. 17.4 g (124 mmol) of benzoyl chloride are then added and the
10 mixture is stirred vigorously for 10 min. It is acidified to pH 1.5 using 1 molar
hydrochloric acid and extracted 3 times with 50 ml of diethyl ether each time. The
combined organic phases are washed twice with 50 ml of 1 molar hydrochloric acid in
each case. The combined aqueous phases are adjusted to pH 7.5 using 1 molar sodium
hydroxide solution and extracted three times with 100 ml of diethyl ether each time.
15 -.The combined organic phases are dried over sodium sulphatc' and concentrated in
vacuo.
Yield: 77.3 g (62% of theory)
Ry = 0.36 (PE/EA 4:1)
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Example XIII:

1-Benzyl-piperidine-3,5-dione

38.3 g (341 mmol) of potassium tert-butoxide are dissolved under argon in 500 ml of
.+ absolute diethyl ether and 500 ml of tert-butanol. A solution of 77.3 g (310 mmol) of
5 the compound from Example XII in 100 ml of diethyl ether is then added at -15°C and
the mixture is stirred at room temperature for 18 hours. It is concentrated not quite to
dryness at a bath temperature of 30°C and the residue is taken up under argon using
500 ml of an absolute diethyl ether. The solid is filtered off with suction and washed
with 160 ml of absolute diethy! ether. The solid is then dissolved in 260 ml of 2 molar
10 acetic acid. After addition of 90 ml of water, the desired product precipitates. To
complete the crystallization, the mixture is allowed to stand at 5°C for 18 hours. The
solid is filtered off with suction, washed with 50 ml of ice water and dried over
phosphorus pentoxide in vacuo for 24 hours.
~<Yield: 46.1 g (73% of theory)
15 R,- = 0.36 (dichloromethane/methanol/glacial acetic acid 3:1:0.1)
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Example XIV:

Methyl 7-benzyl-2-cyclopentyl-4-(4-fluoropheny!)-5-0xo0-1,4,5,6,7,8-hexahydro-{1,7]-

10

xiaphthyridine-3-carboxyla1e

154 g (76 mmol) of the compound from Example XIII, 94 g (76 mmol) of
4-ﬂuorobenmldehfde and 12.8 g (76 mmol) of methyl 3-amino-3-cyclopentyl-prop-2-
ene-carboxylate are heated under reflux for 18 hours in 150 ml of ethanol. The mixture

is then concentrated in vacuo and the residue is chromatographed on silica gel (500 g .
of silica gel 230-400 mesh, d = 4.5 cm, eluent toluene/ethyl acetate 7:3).

Yield: 11.3 g (32% of theory)

R,=0.11 (PE/EA 4:1)
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Example XV:

Meﬁiyl 7-benzyl-2-cyclopentyl-4-(4-fluorophenyl)-5-oxo-5,6,7,8-tetrahydro-[1,7]-

naphthyridine-3-carboxylate

10

11.2 g (24 mmol) of the compound from Example XIV are dissolved in 300 ml of
absolute.dichloron.lethane and treated with 6.1 g (26.7 mmol) of 2,3-dichloro-5,6~
dicyano-p-benzoquinone. The mixture is stirred at room temperature for 3 hours and
then filtered off with suction through 400 g of silica gel (230-400 mesh). The silica gel
is washed with 5 | of dichloromethane and the combined organic phases are
concentrated in vacuo.

Yield: 7.9 g (71% of theory)

R, =:.0.50 (PE/EA 6:1)
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Example XVI:

Methyl 7-benzyl-2-cyclopentyl-4-(4-fluorophenyl)-5-hydroxy-5,6,7,8-tetrahydro-{1.7]-
naphthyridine-3-carboxylate

5.5 g (12 mmol) of the compound from Example XV are dissolved under argon in
100 m! of methanol and treated at 0°C with 0.91 g (24 mmol) of sodium borohydride.
The mixture is stirred at 0°C for 20 min and subsequently at room temperature for.
1 hour. The reaction solution is treated with 100 mi of saturated ammonium chloride
solution and extracted three times with 100 ml of ethyl acetate each time. The
combined organic phases are washed with 50 m! of saturated sodium chloride solution,
dried over sodium sulphate and concentrated in vacuo. The residue is chromatographed
on silica gel (400 g of silica gel 230-400 mesh, d = 4.5 cm, eluent petroleum
. ether/ethyl acetate 4:1). ‘

Yield: 4.6 g (83% of theory)

R, = 0.36 (PE/EA 6:1)



-70 - aryl having 6 to 10 carbon atons,
or a 5- to 7-nenbered aromatic, optionally benzo-fused
het erocycl e having up to 3 heteroatons fromthe series

consisting of S, N and/or 0, each of which is optionally REE AP TCT
substituted up to 5 tines in an identical or different mannar[y MSH&T*

trifluoronmethyl, nitro, trifluoronethoxy, hal ogen, hydroxyl
carboxyl, by straight-chain or branched al kyl, acyl, al koxy]of 2 1 AV 1887
al koxycar bonyl each having up to 6 carbon atons or by phenyl,
phenoxy or thiophenyl, which for their -3r4 can be substitLEd by 10
hal ogen, trifluoronethyl or trifl uoronethoxy, r—
or the cyclBxample X¥Il:onal |y substituted by a group of the formula
-NR[err]Rerr], i n which

Methyl 7-benzyl-5-tert-butyldimethylsiloxy-2-cyclopentyl-4-(4-fluorophenyl)-5,6,7,8-
tetrahydro-[1,7]-naphthyridine-3-carboxylate

F

4.6 g (10.0 mmol) of the compound from Example XVI are dissolved under argon in
5 40 ml of absolute DMF and treated at room temperature with 2.5 g (36 mmol) of
imidazole, 3.0 g (20 mmol) of tert-butyldimethylchlorosilane and 0.02 g (0.2 mmol) of
dimethylaminopyridine. The mixture is stirred at room temperature for 3 days and then
partitioned between 100 ml of saturated ammonium chloride solution and 100 ml of
toluene with stirring. The aqueous phase is extracted twice more with 100 ml of
10 toluene each time, and the combined organic phases are washed twice with 25 ml of
-.water, dried over sodium sulphate "and concentrated in vacuo. The residue is
chromatographed on silica gel (400 g of silica gel 230-400' mesh, d = 4.5 cm, eluent
petroleum ether/ethyl acetate 20:1).
“Yield: 5.7 g (99% of theory)
15 Ry=021 (PE/EA 20:1)
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having up to 8 carbon atons, each of which is optionally

substituted up to 2 times by hydroxyl, Rl err]

denot es hydrogen or hal ogen 20 and F1 ALS 1997
Rlerr]" denot es hydrogen, hal ogen, azido, trifluorongthyl, hydroxyl,
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5 carbon atons or a radical of the forrf3la -NRerr]Rlerr],

I n which
Example XVIIIL:

7-Benzyl-5-tert-butyldimethylsiloxy-2-cyclopentyl-4-(4-fluorophenyl)-3-hydroxymethyl-
5,6,7,8-tetrahydro-{1,7]-naphthyridine

3.0 g (5.2 mmol) of the compound from Example XVII are dissolved under argon in
5 6Q ml of absolute toluene. 15.7 ml of diisobutylaluminium hydride solution (1 molar
in toluene) are added dropwise at -78°C and the mixture is stirred at this temperature
for 18 hours. S ml of methanol and then 20 ml of a 20% strength sodium potassium
tartrate solution are subsequently added at -78°C. The mixture is warmed to room
temperature and extracted twice with 50 ml of ethyl acetate each time. The combined
10  organic phases are washed once each with 20 ml of water and 20 mli of saturated
~-sodium chloride solution, dried over sodium sulphate and concentrated in vacuo. The
residue is chromatographed on silica gel (200 g of silica gel 230-400 mesh, d = 3.5 cm,
eluent petroleum ether/ethyl acetate 6:1). |
Yield: 1.67 g (59% of theory)
15 R¢=0.53 (PE/EA 4:1)
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8 carbon atons or by hydroxyl,
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Example XIX:

5

10

15

7-Benzyl-5-tert-butyldimethylsiloxy-2-cyclopentyl-4-(4-fluorophenyl)-5,6,7,8-tetrahydro-
[1,7]-naphthyridine-3-carbaldehyde

1.6 g (3.0 mmol). of the compound from Example XVIII are treated with 1.5 g
(15 mmol) of triethylamine and 4 ml of dimethy! sulphoxide at room temperature in
15 ml of absolute dichloromethane. The solution is cooled to 0°C and treated with
1.9 g (12 mmol) of sulphur trioxide-pyridine complex. The mixture is stirred at 0°C for
3 hours and then treated again with 1.5 g (15 mmol) of triethylamine, 4 ml of dimethyl
sulphoxide and 1.9 g (12 mmol) of sulphur trioxide-pyridine complex. The solution is
stirred at 10°C for | hour and then treated with 20 m! of ice water. After separation of

-.the phases, the aqueous phase is extracted once with 20 ml of'dichloromethane. The

combined organic phases are washed with 10 ml of water and saturated sodium
chloride solution in each case, dried over sodium sulphate and concentrated in vacuo.
The residue is chromatographed on silica gel (200 g of silica gel 230-400 mesh, d =
3.5 ¢m, eluent petroleum ether/ethyl acetate 8:1).

Yield: 1.4 g (86% of theory)

R,= 0.91 (PE/EA 4:1)



Rlerr] and Rl err] together forman al kyl ene chain having up to 6 10
carbon atons, which is interrupted by an oxygen or sul phur atom

or by the group -SJerr]- or -NRerr], wher.e erelT T
Rlerr] denotes hydrogen or straight-chain or branched al kIR ARCMENT SHEEL:
each having up to 6 carbon atons, or 15 denotes™ {
benzyl or phenyl, each of which is optionally substituted AUS @@? % :
up to 2 tinmes in an identical or different manner by hal ogen, s % i
hydroxyl, nitro, trifluoronethyl or straight-chain or branche ?

al kyl or acyl each having up to 6 car bofS at ons, and
where the heterocyclic ring thus forned, which can al so be benzo—20

fused and ExeparationiExamplesibl e bond, nust al ways be substituted by a
carbonyl group or a radical of the forrrula [err]

Example 1:

1 -Benzyl—?-cyclopentyM ,4-(1,2-ethanedioxy)-5-(4-fluorophenyl)-6-[hydroxy-(4-
trifluoromethyl-phenyl)-methyl]-1,2,3,4-tetrahydro-[ 1,8]-naphthyridine

5 0.49 g (20 mmol) of magnesium turnings is heated to 60°C under argon in 50 ml-of '
absolute THF and treated with a solution of 1.89 ml (13 mmol) of
4-bromobenzotrifluoride in 8 ml of absolute THF in the course of 20 min. The mixture
is heated under reflux for 2 hours and then cooled to room temperature (Grignard
reagent solution). A solution of 1.39 g (2.94 mmol) of the compound from Example IX

10 -is treated with 50 ml of the Grignard reagent solution under aréon at 0°C in 20 ml of
absolute THF. The mixture is then stirred at room temperature for 1 hour, The reaction
mixture is partitioned in 100 ml of phosphate buffer solution (pH 7} and 100 ml of

“ethyl acetate with stirring, the organic phase is separated off and the aqueous phase is
extracted twice with 50 ml of ethyl acetate each time. The combined organic phases are

15 dried over sodium sulphate and concentrated in vacuo. The residue is chrome{tographed
on silica gel (200 g of silica gel 230-400 mesh, d = 3.5 cm, eluent petrole_um
ether/ethyl acetate 6:1).

Yield: 1.71 g (94% of theory)
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R, = 0.42 (PE/EA 4:1)
Example 2:

1-Benzyl-7-cyclopentyl-5-(4-fluorophenyl)-6-[hydroxy-(4-trifluoromethyl-phenyl)-
methyl]-4-oxo-1,2,3,4-tetrahydro-[1,8]-naphthyridine |

5 A solution of 1.71 g (2.76 mmol) of the compound from Example 1 in 40 ml of
absolute acetone is treated at room temperature with 27 mg (0.14 mmol) of p~tolﬁene-
sulphonic acid and 1 m! of water and stirred for 1 hour. The reaction solution is dried
over sodium sulphate and filtered through 30 g of silica gel (230-400 mesh). It is
washed with 50 ml of dichloromethane and the combined organic filtrates are

10 .-..concentrated in vacuo. '
- Yield: 1.51 (95% of theory)
R;=0.32 (PE/EA 4:1)
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each having up to 6 carbon atons, trifluoronethyl, hal ogen,

which, for its part, can be substituted bfhal ogen,
trifluoronethyl, nitro, hydroxyl or by-S$87rai ght-chain or brarehed—eatieH

at ons,

car bonyl

or phenyl

or different and denote phenyl,

vdr axvl

15

al koxy or al koxycarbonyl each having up to 6 carbon atons,

and/ or is diganplel¥:y substituted up to 6 tines,

optionally also gemnally,

in an identical or different manner by cycloal kyl or cycl oal kyl oxy each 20
having 3 to 8 carbon atons or by straight-chain or branched al kyl .

varovyl | tr PP bt Ry ool b AT o T RSN A

al koxy havimethyl}- 11273, 8-teteahlydwo-[d  8}smaphthyridin-4-ol and/or is
optionally substituted by a spiro-linked radical of the formula

10

15

F

0.80 g (1.39 mmoi) of the compound from Example 2 is dissolved under argon in

30 ml of absolute THF and treated at -78°C with 4.17 ml of diisobutylaluminium .

hydride (1 molar solution in THF). The mixture is stirred at -78°C for 1 hour and then
treated with 10 ml of saturated sodium sulphate solution. After warming to room
temperature, the organic phase is separated off and the aqueous phase is extracted twice
with 30 ml of ethyl acetate in each case. The combined organic phases are dried over

sodium sulphate and concentrated in vacuo. The residue is chromatographed on silica

~=ge} (100 g of silica gel 230-400 mesh, d = 2.5 c¢m, eluent cyciohexane/ethyl acetate

6:1).

Yield of diastereomer A:  0.37 g (45% of theory)
R, = 0.46 (PE/EA 4:1) '

Yield of diastereomer B:  0.39 g (48% of theory)
R, = 0.19 (PE/EA 4:1)
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Example 4:

7-Benzyl-5-tert-butyldimethylsiloxy-2-cyclopentyl-4-(4-fluorophenyl)-3-[hydroxy-(4-
trifluoromethyl-phenyl)-methyl]-5,6,7,8-tetrahydro-[1,7]-naphthyridine

0.21 g (7.7 mmol) of magnesium turnings is heated under argon to 60°C in 20 ml of
absolute THF and treated with a solution of 1.7 g (7.7 mmol) of
4-bromobenzotrifluoride in 8 ml of absolute THF in the course of 20 min. The mixture
is heated under reflux for 2 hours and then cooled to room temperature (Grignard
reagent solution). A solution of 1.40 g (2.6 mmol) of the compound from Example
XIX is treated with 20 ml of the Grignard reagent solution under argon at 0°C in 22 ml
of absolute THF. It is then stirred at room temperature for | hour. The reaction mixture

~is partitioned in 50 ml of phosphate buffer solution (pH 7) and, 50 ml of ethyl acetate

with stirring, the organic phase is separated off and the agueous phase is extracted
twice with 50 ml of ethyl acetate each time. The combined organic phases are dried
“over sodium sulphate and concentrated in vacuo. The residue is chromatographed on
silica gel (250 g of silica gel 230-400 mesh, d = 3.5 cm, eluent petroleum ether/ethyl
acetate 6:1). ' '

Yield of diastereomer A: 0.68 g (38% of theory)

R, (diastereomer A) = 0.55 (PE/EA 6:1)

Yield of diastereomer B:  0.50 g (28% of theory)



w denotes either an oxygen or a sul phur atom Y
and Y' together forma 2- to 6-nenbered straight-chain or branched 5

al kyl ene chain, c denotes a nunber 1, 2, 3, 4, 5,
6 or 7, d denotes a nunber 1 or 2

Rlerr], Rerr], Rerr], Rerr], Rerr], Rerr] and Rerr] WLAGEMH\HaSHgET
different and denote hydr ogen, trli fifraoromet hyl ,
phenyl ; hal ogen or straight-chain or 10 ra

al kyl or al koxy each having up to 6 carbon atons or @1 Ao 97
Rlerr] and Rlerr] or Rlerr] and Rl err]-$#h-each case toget herlLferme

strai ght - . chai n or branched al kyl gne chai n havi ng
up to 6 carbddiasternemenB) = 0.33 (PE/EA 6:1) Rlerr] and R erri—orRerr].
and R[err] in each case together forma radical of the
formul a

Example S:

7-Benzyl-5-tert-butyldimethylsiloxy-2¥cyclopentyl-4-(4-ﬂuorophenyl)—3—[ﬂuoro-(4-
trifluoromethyl-phenyl)-methyl]-5,6,7,8-tetrahydro-{ 1,7}-naphthyridine

5 200 mg (0.3 mmol) of the compound from Example 4 (diastereomer A) are dissolved
under argon in 6 ml of absolute dichloromethane. 0.06 ml (0.45 mmol) of
diethylaminosulphur trifluoride is added dropwise at -30°C and the mixture is stirred
at this temperature for 1 more hour. The reaction solution is then added to 20 ml of
ice~cold, saturated sodium hydrogen carbonate solution. It is extracted three times with

10 .20 ml of dichloromethane each time. The combined organic ‘phases are dried over
sodium sulphate and concentrated in vacuo.
Yield: 193 mg (93% of theory)
'Ry =0.82 (PE/EA 4:1)
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REPLACEMENT 20EFT
2 1 AUG 1997

7-Benzy1-2—cyclopentyl—4‘-(4-ﬂuorophenyl)—3-[ﬂuoro-(4-triﬂuoromemyl-phenyl)-memyl]-
5,6,7,8-tetrahydro-[1,7]-naphthyridin-5-ol

9

\

90 mg (0.13 mmol) of the compound from Example 5 are dissolved in 3 ml of THF
and 3 ml of methanol at room temperature. 1.3 ml of a 3 molar hydrochloric acid are

added to this solution and it is.stirred at room temperature for 18 hours. The reaction

mixture is added to 10 ml of saturated sodium hydrogen carbonate solution and

extracted three times with 20 ml of ethyl acetate each time. The combined organic

phases are washed once with 10 ml of a saturated sodium chloride solution, dried over

10 -~sodium sulphate and concentrated in vacuo. The residue is chromatographed on silica

13

gel (10 g of silica gel 230-400 mesh, d = 2 cm, eluent petroleum ether/ethyl acetate

6:1).
 Yield: 28 mg (37% of theory)
R, = 0.60 (PE/EA 4:1)

The compounds listed in Tables 1, 2, 3, 4, 5 and 6 are prepared in"analogy to the

abovementioned procedures.




5 2 Het er ocycl i c-fused pyridines of the formula according to Claim!|l

I n mhiéh A represents napht hyl or phenyl, each of which
is optionally substituted up to 3 tinmesr+ P! ]

or different manner by fluorine, chlorine, EPENQQ%ENE gﬁ%ET
hydroxyl, trifluoromethyl, trifluoronmethoxy, nitro or by {lO

straight-chain or branched al kyl, acyl or al koxy each hav} np 9py tAI61897
carbon atons or by a group of the formula -NR[err]Rerr],

i n which R err] ang Rlerr] are identig¢abl—or—drfferent
and denote hyd bgen, phenyl or sthai ght-chain_or
branched al kyl 15 having up to 4 carbon atons, :
D reprEsldatls a radical of the formula [err]

Ex. No. R"? Isomer R, 1
7 CH,-C H; Diastereomer 1 | 0.65
PE:EA (4:1)
{' 8 CH, 0.18
' , PE:EA (1:1)
5 9 " |H 0.14
CH,CL,:MeOH:NH,
(20:1:0.1)
10 (CH2)3"'CH3 0-5 1
PE:EA (4:1)




in which

REPLACEVENT SHEET - 75 -
Rlerr] and R err] independently of one another

denote cycl opropyl, cyclopentyl or cycl ohexyl, or

denote naphthyl, phenyl, pyridyl, quinolyl, indolyl, REPLACEMENT SHEET

benzot hi azol yl or tetrahydronaphthal enyl, each of which ig |5
optionally substituted up to 3 tines in an identical or dilfflerZedtAUS 1397
manner by trifluoromethyl, trifluor on‘etéhzoxy, fluorine, chljoiine,

Table 2:
Ex. No. R¥ b Isomer R, “
J 11 F 0 Mixture 0.568
Tol/EA (9:1)
12 F 0 0.584
' ) Tol/EA (9:1)
5 13 F 12 Mixture 0.23
Tol/EA (9:1)
14 OH 2 Mixture 0.058
TolV/EA (9:1)
15 F 2 Isomer [0 0.183
L Tol/EA (9:1)




brom ne,
acyl ,
or by phenyl,

hydr oxyl ,

car boxyl ,
al koxy or al koxycar bonyl

substituted by fluorine,
trifluoronethoxy,

substituted by a group of the formul a

-NR[err] R err]

Rlerr] and Rlerr] are identical

phenoxy or thi ophenyl,

chl ori ne,

which for their
brom ne,

trifluor

by straight-chain or branched al kyl,
each having up to 5 carbon atons

par
onet

BEPLACEMERT Sivk

or the cy¢l¢s are optiona

i n which

or different and have th

1

21 ALE

1397

nmeani ng of

[
I

~

Rlerr] and R err] indicated above, -63 - X denot es
strai ght-chain or branched al kyl ene or "al kenyl ene each
havi ng up.%ﬂﬂ§3garbon atons, each of which is optionally
substituted up to 2 tinmes by hydroxyl, 20 Rl err]
denot es hydrogen, fluorine or chlorine, F '
Ex. |R® R4 RE Isomer R,
No.
16 |{H |H CH,CH, |Racemate | 0.35 !
PE:EA (8:1)
5 17 jOH | H H Diastereomer | 0.21
: 1 PE:EA (2:1)
18 H C,H; H Racemate 0.54
PE:EA (2:1)
19 H H H Racemate 0.28
PE:EA (2:1)




and Rl err] denotes hydrogen, fluorine, chlorine,

brom ne, azido, trifluoronethyl, hydroxyl,
trifluoromethoxy, straight-chain or
al koxy having up to 4 carbon atons or a radical of the ZSREPLACWWFWET
formula -NR[err]R err], I n_whifch
| 2 1 AUG 1397
-64 -
Table 4:

Ex. No. R® Isomer R, Yield (% of
" theory)
20 H Diastereomer 1 { 0.31
(Racemate) PE:EA (8:1) f

21 OH Diastereomer 1 | 0.37

' PE:EA (4:1)
5 22 OH Diastereomer 2 | 0.21

PE:EA (4:1)

Table 5:




Rlerr] and Rlerr] are identical or different and have the neani ng of

Rlerr] and R err] indicated above, or 5
Rlerr] and Rlerr] together with the C atom form a carbonyl group,
E represents cycl opropyl, cyclobutyl, cyclopentyl, cy

cycl oheptyl, or represents str
branched al kyl having up to 6 carbon

which i's optionally substituted by cycl opropyl, 10
cycl obutyl, cyclopentyl, cyclohexyl, cycloheptyl or by hygr
Rlerr] and Rl err] together forman al kyf®ne chain havi ng up

or by the group -SJerr]- or -NR err], where
denot es hydr 0QER.QleeSiaedi gl ChAl DOl DR 0GR G bl i@ BBy

each havi ng upgt &5 j@ar bon at dqms, or R Isomer R,
' 0.30
2 | e OcH, PE/EAS:]

Table 6:
Ex. No. R* Isomer R,
24 H Racemate 0.38
PE/EA 6:1

The compounds listed in Table 7 are prepared in analogy to the abovementioned
5 procedures:



denot es benzyl or phenyl, each of which is optionally substituted

up to 2 tines in an identical or
hydr oxyl ,
chain or branched al kyl

chl ori ne,

at ons,

brom ne,

nitro,
or acyl

formed, which can al so be
contai h a doubl e bond, nust always be

substituted by a carbonyl
[err]

- 77 -

di f ferent nmnner
trifluoromnethyl

each having up to 4 carzﬁﬁa%tEMENT SHEET

and where the heterqcycCTic TTNg Ty

group or by a radical

of t

by fluorine,

or

berjzg- fzjieﬂugr\@gfa

he flora

Table 7:
I Ex. No. Structure Isomer Ry value
25 Diastereo- 0.34
mer mixture
Pentane/Ether
2:1
26 Diastereomer. | 049
(Racemate) PE/ EA 4:1
27 Diastereomer 1 | 0.32
Epantiomer | PE/EA 9:1




B

I n which a denotes a nunber 1, 2 or 3
and 5 Rl err] denotes hydrogen or straight-chain or
branched al kyl, hydroxy- substituted al kyl or
al koxycar bonyl each having up to 5 carbon P RCOl ACCRAL [
or aradical of the formula -SiRerr]Rerr]Rerr], REPLAGEMENT SHEE?
I n which Rlerr], Rerr] and R err] are
i dentical or different and 10 d rotfdl Got89dy It
strai ght-chain or branched al kyl having up
-67 -
[ o Y - |
Ex. No. Structure Isomer Ry value
28 Diastereomer 1 | 0.53
(Racemate) CH/EA 4:1
29 Diastereomer 1 0.53
(Racemate) CH/EA 4:1
30 Diastereomer 1 | 0.19
(Racemate) CH/EA 4:1




to 5 carbon atons, and the heterocyclic and/or

benzo-fused ring (R err]/Rerr]) is optionally: Ce T

substituted up to 3 tinmes in an identical or different nACEMENT SHEET
arkoxy—t5—

optionally also gemnally, by straight-chain or branched
or al koxycarbonyl each having up to 4 carbon atons, hydro§%l, UG 1997
car boxyl or phenyl, which for its part can be substitJtgd 9
fluorine, chlorine, bromne, trifluoromethyl or by strjaitght—ch

or branched al kyl or al koxy each having up to 4 carbon atons,
and/or is optionally substituted up to-4gtines, optionaltyatso—20
gemnally, in an identical or different manner by cycl opropyl,

cycl opropyl oxy, cycl opentyl, cycl opentyl oxy, cycl ohexy

C. a1
™rer

| Ex. No. Structure Isomer Ry value
31 Racemate 0.58
CH/EA 4:]




- 78 - cycl ohexyl oxy or by straight-chain or

branched al kyl having up to 4____car bon atons, which
{r1 f1 uor omet hyl . phenyl or by strai ght-chain or L EHENT HEET
s 0pt fonal Iy Lubetifyted by a spiro-linked radical off the 1 AUG 1897°] |
formula [err] in which
- 69 -
Patent claims

1. Heterocyclic-fused pyridines of the general formula ()

A
D R'
| N O
~
E N R?

in which

A represents aryl having 6 to 10 carbon atoms, which is optionally
5 . substituted up to 5 times in an identical or different manner by halogen,
' hydroxyl, trifluoromethyl, triftucromethoxy, nitro or by straight-chain or
branched alkyl, acyl, hydroxyalky! or alkoxy each having up to 7 carbon

atoms, or by a group of the formula -NR?R*,

in which

10 R? and R* are identical or different and
denote hydrogen, phenyl or straight-chain or branched alkyl

having up to 6 carbon atoms,

= D represents a radical of the formula

R’ R®

| KXo N\ |
5 e - R L A

R’ and R® independently of one another
denote cycloalkyl having 3 to 8 carbon atoms, or



w denotes either an oxygen or a sul phur atom 10 Y and
Y' together forma 2- to 5-nenbered, straight-chain or branched

al kyl ene chain,
6,
Rlerr], Rerr], Rerr],

di fferent and denote 15

fluorine, chlorine, bromne or strai gt -
al kyl or al koxy each having up to 5 carbon

5
10
I5
X
2 R_"
20 and
Rt

c denotes a nu :
denotes a number 1 or 2, |REPLA
Rlerr], Rerr], Rerr] and R eri{] fare I’dentlcal

d : i fl t
hydrogen, triflu r(gﬁa y}_\é?q

J

af a¥a' V2 Y-

-70 -

CEMENT SHEET

pr

aryl having 6 to 10 carbon atoms,

or a 5- to 7-membered aromatic, optionally benzo-fused
heterocycle having up to 3 heteroatoms from the series
consisting of S, N and/or O, each of which is optionally
substituted up to 5 times in an identical or different manner by
trifluoromethyl, nitro, trifluoromethoxy, halogen, hydroxyl,
carboxyl, by straight-chain or branched alkyl, acyl, alkoxy or
alkoxycarbonyl each having up to 6 carbon atoms or by phenyl,
phenoxy or thiophenyl, which for their part can be substituted by
halogen, trifluoromethy! or trifluoromethoxy,

or the cycles are optionally substituted by a group of the formula
'NRng,

in which

R’ and R are identical or different and have the meaning of

R? and R? indicated above,

denotes straight-chain or branched alkylene or alkenylene each
having up to 8 carbon atoms, each of which is optionally

substituted up to 2 times by hydroxyl,

denotes hydrogen or halogen

denotes hydrogen, halogen, azido, trifluoromethyl, hydroxyl,
trifluoromethoxy, straight-chain or branched alkoxy having up to

5 carbon atoms or a radical of the formula -NR!''R™,

A




-79 - Rlerr] and Rlerr] or Rerr] and Rerr] in each

case together forma straight-chain or ——bfanched al ky
chain having up to 5 carbon atons or REPLMEMENT&@KEE—{
or Rerr] and Rerr] in each case together form a radjcfr—ofthe
formula [err] I n which 2 1 AUS 1997

| ene
err]

-71 -

R" and R" are identical or different and have the meaning of

R? and R? indicated above,
or
R’ and R®, together with the C atom, form a carbonyl group,

5 E represents cycloalkyl having 3 to 8 carbon atoms, or
" represents straight-chain or branched alky! having up to 8 carbon
atoms, which is optionally substituted by cycloalkyl having 3 to
8 carbon atoms or by hydroxyl,

R' and R? together form an alkylene chain having up to 6
10 carbon atoms, which is interrupted by an oxygen or sulphur atom

or by the group -SO,- or -NR"Y,
wheré

R¥®  denotes hydrogen or straight-chain or branched alkyl or acyl
each having up to 6 carbon atoms, or
15 denotes benzyl or phenyl, each of which is optionally substituted
up to 2 times in an identical or different manner by halogen,
hydroxyl, nitro, trifluoromethyl or straight-chain or branched

= alkyl or acyl each having up to 6 carbon atoms,

and where the heterocyclic ring thus formed, which can also be benzo-
20 . fused and can contain a double bond, must always be substituted by a
carbonyl group or a radical of the formula
(H,C)—/—CH
- zcl) * 1% or-0RY,

~. . -

A



w has the meani ng i ndicated above, e denotes a
nunber 1, 2, 3, 4, 5 or 6, and t hept—-satrts—and
N- oxi des. 10 3. Het er ocycl i c-fused pyridi nes of REPEAGEMENT SHEET
according to Caim1l i n which A repr esgntjs
phenyl which is optionally substituted by fluorine, chlpr ?,1 %Uﬁ 1997

or by

n
brom ne, hydroxyl, trifluoronethyl, trifluoromethoxy, nftfo
strai ght-chain or branched al kyl or al koxy each havi ng ip-

at ons,

10 -

15

20

D represents a radical of the fornula
-72-

in which

+ denctes a umber 1,2 or 3 KRR Y Y

and

R“  denotes hydrogen or straight-chain or branched alkyl, hydroxy-
substituted alkyl, acyl or alkoxycarbonyl each having up to 6
carbon atoms or a radical of the formula -SiR"“R"R",

in which

RY, R' and R are identical or different and denote phenyl,
straight-chain or branched alkyl having up to 6 carbon

atoms,

and the heterocyclic and/or benzo-fused ring (R'/R?) is optionally
substituted up to 5 times in an identical or different manner, optionally
also geminally, by straight-chain or branched alkoxy or alkoxycarbonyl
each having up to 6 carbon atoms, triﬂuorométhyl, halogen, hydroxyl,
carbonyl or phenyl which, for its part, can be substituted by halogen,
trifluoromethyl, nitro, hydroxyl or by straight-chain or branched alkyl,

alkoxy or alkoxycarbonyl each having up to 6 carbon atoms,

and/or is optionally substituted ﬁp to 6 times, optionally also geminally,
in an identical or different manner by cycloalkyl or cycloalkyloxy each
having 3 to 8 carbon atoms or by straight-chain or branched alkyl
having up to 6 carbon atoms, which for its part can be substituted by
hydroxyl, trifluoromethyl, phenyl or by straight-chain or branched

alkoxy having up to S carbon atoms,

and/or is optionally substituted by a spiro-linked radical of the formula



- 80 -
and R[

benzot N
optionally substituted up to 2 tinmes in an identical or [di fffrjeﬁﬂﬁ 1397

[err] i n which Rl err]
err] independently of one anot her gerote-—
cycl opropyl, naphthyl, phenyl, pyridyl, quinolyl, indol JIREPRACEMENT SHEET
hi azol yl or tetrahydronapht hal enyl, each of which i

-73 -
R
R
W-Y~- R19
) or ,
W-Y'~ 20,21
(CR™R™) 22,73
e CRZR®),
in which

W denotes either an oxygen or a sulphur atom,

Y and Y' together form a 2- to 6-membered straight-chain or branched

5 . alkylene chain,
c denotes a number 1, 2, 3, 4, 5,6 or 7,
d denotes a number I or 2,

R'% RY, R RY, R®?, R® and R* are identical or different and denote
hydrogen, triflucromethyl, phenyl, halogen or straight-chain or

10 branched alkyl or alkoxy each having up to 6 carbon atoms or

R" and R" or R? and R* in each case together form a straight-
chain or branched alkylene chain having ﬁp to 6 carbon atoms or

R' and R” or R® and R in each case together form a radical of the

formula

—W—CH,

. L

15



manner by trifluoromethyl, trifluoronmethoxy, fluorine, chlorine,
brom ne, hydroxyl, carboxyl, am no, by straight-chain ot
branched al kyl, acyl, alkoxy or al koxycarbonyl each haviREPIUACEMENTD SHEET
4 carbon atons or by phenyl, phenoxy or thiophenyl, whighrfor

their part can be substituted by-fluorine, chlorine, brpntn
trifluoronmethyl or trifl uoronethoxy, X 5 1&3“%&%?
straight-chain or branched al kyl ene or al kenyl ene havi np
up to 4 carbon atons, each of which is optionally substjtuted by 15

hydr oxyl , Rl err] -7#enot es hydr ogenter—Hterire

and . Rerr] denotes hydrogen, fluorine, chlorine,’
brom ne, azido, in which trifluoronethyl, hydroxyl, am no,
trifluoronmethoxy or nethoxy, 20 or

W has the meaning indicated above,
e denotes a number 1, 2, 3, 4, 5, 6 or 7,
and their salts and N-oxides.
5 2 Heterocyclic-fused pyridines of the formula according to Claim 1
in which
| A represents naphthyl or phenyl, each of which is optionally substituted up

’ to 3 times in an identical or different manner by fluorine, chlorine,

bromine, hydroxyl, trifluoromethyl, trifluoromethoxy, nitro or by

10 - straight-chain or branched alkyl, acyl or alkoxy each having up to 6
carbon atoms or by a group of the formula -NR’R¥,

in which

R*and R* are identical or different and
denote hydrogen, phenyl or straight-chain or branched alkyl

15 R having up to 4 carbon atoms,

D represents a radical of the formula

7 Ra

R’-X- or 8 } _/_ ,

in which

A



Rlerr] and Rlerr], together with the carbon atom form a carbonyl group,

-81 - E
cycl ohexyl or

cycl oheptyl, or -
represents straight-chain or branched al kyl having up to Sﬂi-aLA)QﬁM%NBrS"EET

which is optionally substituted by cycl opentyl or cycl oheky}, 5
Rlerr] and Rlerr] together forman al kyl ene chain having pp}t2 % A5 1897

at ons, which

or by the group -SQJerr]- or - NR[err],

represents cycl opropyl, cyclobutyl, cyclopentyl,

is interrupted by an oxygep pr sul phur atgm

-75 -

R’ and R® independently of one another

5
10
%
15
X
20 R?
and
Rs
25

denote cyclopropyl, cyclopentyl or cyclohexyl, or _

denote naphthyl, phenyl, pyridyl, quinolyl, indolyl,
benzothiazolyl or tetrahydronaphthalenyl, each of which is
optionally substituted up to 3 times in an identical or different
manner by trifluoromethyl, trifluoromethoxy, fluorine, chlorine,
bromine, hydroxyl, carboxyl, by straight-chain or branched alkyl,
acyl, alkoxy or alkoxycarbonyl each having up to 5 carbon atoms
or by phenyl, phenoxy or thiophenyl, which for their part can be
substituted by fluorine, chlorine, bromine, trifluoromethyl or

trifluvoromethoxy,

or the cycles are optionally substituted by a group of the formula
-NR°RY,

in which

R® and R are identical or different and have the meaning of
R? and R* indicated above,

denotes straight-chain or branched alkylene or alkenylene each
baving up to 6 carbon atoms, each of which is optionally

 substituted up to 2 times by hydroxyl,

denotes hydrogen, fluorine or chlorine, —_—

IO g

denotes hydrogen, fluorine, chlorine, bromine, azido,
trifluoromethyl, hydroxyl, trifluoromethoxy, straight-chain or
branched alkoxy having up to 4 carbon atoms or a radical of the
formula -NR''R®, |



wher e Rlerr] denotes hydrogen or strajght-chain or

branched al kyl or acyl 10 each havi ng tum; t F 89
atons, or denot es benzyl or phenyla,‘\ & EET
is optionally substituted up to 2jtijmes in an

i dentical or different manner by fluorine, 2 1 AUG 1897
chl orine, bromne, hydroxyl, nitro, trifluoronethyl or strfaijght-

chain or branched al kyl or acyl each having up to 3 carbon 15

at ons, and where the heterocyclic ring-thus fornmed,
whi ch can al so be benzo- fused and whiT '
doubl e bond, nust always be substituted 76 - ; I
group or by a radical of the fornmula [err] 20 ”mm”mmﬂnmnm
i n which in which SR T e okl

R" and R" are identical or different and have the meaning of

R? and R* indicated above,
or
5 R? and R? together with the C atom form a carbonyl group,

E represents cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl or
cycloheptyl, or
represents straight-chain or branched alkyl having up to 6 carbon
atoms, which is optionally substituted by cyclopropyl,
10 cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl or by hydroxyl,

R! and R? together form an alkylene chain having up to 5
carbon atoms, which is interrupted by an oxygen or sulphur atom
or by the group -SO,- or -NR*, where

RP®  denotes hydrogen or straight-chain or branched alkyl or acyl
15 each having up to § carbon atoms, or

denotes benzyl or phenyl, each of which is optionally substituted
up to 2 times in an identical or different manner by fluorine,
chlorine, bromine, hydroxyl, nitro, trifluoromethyl or straight-
_ chain or branched alkyl or acyl each having up to 4 carbon
20 atoms,

and where the heterocyclic ring thus formed, which can also be
benzo-fused and can contain a double bond, must always be
substituted by a carbonyl group or by a radical of the formula




a denotes a nunmber 1, 2 or 3

- 82 - and

R err] denotes hydrogen or straight-chain or branched al kyl
hydroxy-substituted al kyl or al koxycarbonyl each having  ucp| AGEMENT SHEET

up to 4 carbon atons or a radical of the fornula - 5
SiR[err_]R[err]R[err], in [ h21Aﬁﬁ1997
-77-
H,C)—CH
( 2I)a l 2 OI"OR“

0.0 | N O D A

in which

a denotes a number 1, 2 or 3

5 R"*  denotes hydrogen or straight-chain or S:anched alkyl, hydroxy-
substituted alkyl or alkoxycarbonyl each having up to 5 carbon
: atoms or a radical of the formula -SiR"R"“R",

in which

' R', R'S and R" are identical or different and
10 denote phenyl, straight-chain or branched alkyl having up

to 5 carbon atoms,

and the heterocyclic and/or benzo-fused ring (R'/R?) is optionally

substituted up to 3 times in an identical or different manner,

- optionally also geminally, by straight-chain or branched alkoxy

15 or alkoxycarbony! each having up to 4 carbon atoms, hydroxyl,
carboxyl or phenyl, which for its part can be substituted by

fluorine, chlorine, bromine, trifluoromethyl or by straight-chain

or branched alky! or alkoxy each having up to 4 carbon atoms,

and/or is optionally substituted up to 4 times, optionally also
20 geminally, in an identical or different manner by cyclopropyl,
cyclopropyloxy, cyclopentyl, cyclopentyloxy, cyclohexyl,



Rlerr], Rerr] and R err] are identical
strai ght-chain or branched al kyl
at ons, 10

benzo-fused ring (Rlerr]/Rerr])

or different and denote phenyl,
havi ng up to 4 carbon

and the heterocyclic
is optionally

substituted up to 3 tinmes in an identical
optionally also gemnally, by straight-chain or branched
or al koxycarbonyl each having up to 3 carbon atons,
car boxyl or phenyl which, for its part, can be substitute
fluorine, chlorine, brom ne, trifluoronﬁ%hyl or by straig
or branched al kyl having up to 3 carbon’afons,

and/or is optionally substituted,up tq 3 tines, .optionall I . :
geninally, in an identi calcyﬁﬂ#’}’?ﬁyil‘?’&r@ﬁ'{'y m\aﬁ?"hﬁ‘? 953}’6?’55?%5’@‘!"?&“% up
cycl opropyl oxy, cyclopent yh,4 @aboRPAShY, WKith foY GisOP&AX an Be Sibsdfited by
strai ght-chain or branched al kyl having up to 3 carbon atons,

which for its part can be hydtexyl,t triflubromethylir phedyl or by straight-chain or

trifluoronethyl, phenyl or_nethox . and/or is
optional [y substituted by béa“fh?‘?ﬁq‘f’i%k%‘éng 4R;tR 4 caghon, 3igms
5 and/or is optionally substituted by a spiro-linked radical of the
formula
R24
18
W-Y- R™. Rr'
or s
W-Y'— 20,21
(CR™R™), (CRzszs)d

in which

W denotes either an oxygen or a sulphur atom,

10 Y and Y' together form a 2- to 5-membered, straight-chain or branched
alkylene chain,
. c denotes a number 1, 2, 3, 4, 5 or 6,
d denotes a number 1 or 2,
R, R”, R®, R¥, R®, R® and R* are identical or different and denote
15 hydrogen, trifluoromethyl, phenyl, fluorine, chlorine, bromine or

straight-chain or branched alkyl or alkoxy each having up to 5 carbon

atoms or -

R



fornmul a

10

15

3.

« *

- 8_»3- [err]

REPLACEMENT SHEET

2 1 AUG 1937

-79 -

R"™ and R" or R® and R?' in each case together form a straight-chain or

branched alkylene chain having up to 5 carbon atoms or

R and R" or R® and R* in each case together form a radical of the

formula

—W-—(CH,),

in which

W has the meaning indicated above,
e - denotesanumberl,2,3,4,5o0r _6,

and their salts and N-oxides.

Heterocyclic-fused pyridines of the formula according to Claim 1

in which

A

represents pheny! which is optionally substituted by fluorine, chlorine,
bromine, hydroxyl, trifluoromethyl, trifluoromethoxy, nitro or by
straight-chain or branched alky! or alkoxy each having up to 3 carbon

atoms,

represents a radical of the formula

A A



in which

c denotes a number 1, 2, 3, 4 or 5,

Rlerr], Rerr], Rerr] and R err] are identical or different . an&E@ENX §H5FT
;

hydr ogen, 5 trifluoronmethyl, phenyl, fluoti A
brom ne or straight- chai n or branchéd [al kyl or al koky
each having up to 4 carbon at ons G 133pr
Rlerr] and Rlerr] or Rerr] and R err] in each case together fzogmmf;
straight- 10 chai n or branched al kyl ene |charmtavrmg—up
to 4 carbon atons or Rlerr] and Rl err] or
Rlerr] and Rlerr] in each case toget hersé orma radical of the
formul a
7 o8
R>-X- or R R ,
Rs
in which
R’ and R® independently of one another
denote cyclopropyl, naphthyl, phenyl, pyridyl, quinolyl, indolyl,

5 benzothiazolyl or tetrahydronaphthalenyl, each of which is
optionally substituted up to 2 times in an identical or different
manner by trifluoromethyl, trifluoromethoxy, fluorine, chlorine,
bromine, hydroxyl, carboxyl, amino, by straight-chain or
branched alkyl, acyl, alkoxy or alkoxycarbonyl each having up to

"10 ' 4 carbon atoms or by phenyl, phenoxy or thiophenyl, which for
their part can be substituted by fluorine, chlorine, bromine,
trifluoromethyl or trifluoromethoxy,

X denotes straight-chain or branched alkylene or alkenylene having
up to 4 carbon atoms, each of which is optionally substituted by
15 hydroxyl,
] R’  denotes hydrogen or fluorine
y LT
R®  denotes hydrogen, fluorine, chlorine, bromine, azido,
trifluoromethyl, hydroxyl, amino, trifluoromethoxy or methoxy,
20 or

R’ and R®, together with the carbon atom, form a carbonyl group,
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I n which W denotes either an oxygen or sul phur atom
and e denotes a number 1, 2, 3, 4 or 5,
and their salts and N oxides. ' o -
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E represents cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl or
cycloheptyl, or |
represents straight-chain or branched alkyl having up to § carbon atoms,
which is optionally substituted by cyclopentyl or cyclohexyl,

5 R' and R? together form an alkylene chain having up to 4 carbon atoms, which

is interrupted by an oxygen or sulphur atom or by the group -SO,- or -
NR",

where

R"”  denotes hydrogen or straight-chain or branched alkyl or acyl
10 | each having up to 4 carbon atoms, or
denotes benzyl or phenyl, each of which is optionally substituted
up to 2 times in an identical or different manner by fluorine,
chlorine, bromine, hydroxyl, nitro, triflucromethyl or straight-
chain or branched alkyl or acyl each having up to 3 carbon
15 ' atoms,

and where the heterocyclic ring thus formed, which can also be benzo-
fused and which can contain a double bond, must always be substituted

s by a carbonyl group or by a radical of the formula
H,C)——CH
( 2 k | 2 or-ORY,
0 \/O

N — | H!lllllllll[llllllllllllll!ll

¢ r

a denotes a number 1, 2 or 3



5 4 Het er ocycl i c-fused pyridines of the formula according to Claim1l

I n V\/m ch A represents phenyl which is optionally
and 10 Y esent o cyel opent yl /i sopropyl - | HEPLABEMENT SHEET
Het erocyclic-fused pyridines according to Caims 1 to 4 ag rfédi canents.
to aame o R Characterized in that i thel| | Z1 ABBWITY
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and

R" denotes hydrogen or straight-chain or branched alkyl.
hydroxy-substituted alkyl or alkoxycarbonyl each having
up to 4 carbon atoms or a radical of the formula -

5 SiR!SRIGR”

in which

R, R'" and R are identical or different and denote phenyl,
straight-chain or branched alkyl having up to 4 carbon

atoms,

10 ' and the heterocyclic and/or benzo-fused ring (R'/R?) is optionally -
S substituted up to 3 times in an identical or different manner,
optionally also geminally, by straight-chain or branched alkoxy
or alkoxycarbonyl each having up to 3 carbon atoms, hydroxyl,
carboxyl or phenyl which, for its part, can be substituted by
15 fluorine, chlorine, bromine, trifluoromethyl or by straight-chain
~ or branched alkyt having up to 3 carbon atoms,

and/or is optionally substituted up to 3 times, optionaily also
geminally, in an identical or different manner by cyclopropyl,
cyclopropyloxy, ‘cyclopentyl, cyclopentxl'oxy, cyclohexyl or by
20 straight-chain or branched alkyl having up to 3 carbon atoms,
which for its part can be substituted by hydroxyl,
trifluoromethyl, pheny! or methoxy |

and/or is optionally substituted by a spiro-linked radical of the

formula

AR
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85 - I n which A E Rerr] and R err] have

t he neani ng indi cated above, first,
reagents, the substituent Dis introduced in inert
according to a Gignard or Wttig reaction,
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R™® RY
(CRmRz')c
in which
¢ denotes a number 1, 2, 3,4 or 5,

G T
21 AUG 1997

R R, R? and R? are identical or different and denote hydrogen,
5 - trifluoromethyl, phenyl, fluorine, chlorine, bromine or straight-

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

atoms

Qr

R and R or R® and R? in each case together form a straight-

10 chain or branched alkylene chain having up to 4 carbon atoms

or

L)

R"™ and R” or R® and R? in each case together form a radical of the

formula

—W—CH,

—W—(CH,),

A




5 and if appropriate the substituents nentioned under A E and/or
I ntroduced according to

Rlerr] and R err] are
cust omary net hods. 7.
het er ocycl i c-fused pyridine according to

varied or
Medi canment s conpri si ng at

physi ol ogi cal ly acceptable fornul ation auxiliary.

according to Caim7 for the treatnment of arteriosclerosis.
Use of heterocyclic-fused pyridines according to Clains 1 tg¢
Use according to ¢l

production of nedi canents. 10.
production of nedi canents for the treasggeot

in which

| east one

d ai rhﬂgp

8.
10 9
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im9 for the

SHEET]

of disliprdaema-

w denotes either an oxygen or sulphur atom and

e denotes a number 1, 2, 3,4 or 5,

and their saits and N-oxides.

Heterocyclic-fused pyridines of the formula according to Claim 1

A represents phenyl which is optionally substituted by fluorine, chlorine or

5 4
in which
bromine
and
10 E represents cyclopentyl/isopropyl.

5. Heterocyclic-fused pyridines according to Claims 1 to 4 as medicaments.

1 to 4, characterized in that in the

compounds of the general formula (II)

A
OHC R!
~
5
E N R?

)

6. Process for the preparation of heterocyclic-fused pyridines according to Claims

+

A R
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10.
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in which
A, E, R' and R? have the meaning indicated above,

first, with organometallic reagents, the substituent D is introduced in inert
solvents according to a Grignard or Wittig reaction,

and if appropriate the substituents mentioned under A, E and/or R' and R? are
varied or introduced according to customary methods.

Medicaments comprising at least one heterocyclic-fused pyridine according to
Claims 1 to 4, and a physiologically acceptable formulation auxiliary.

Medicaments according to Claim 7 for the treatment of arteriosclerosis.

Use of heterocyclic-fused pyridines according to Claims 1 to 4 for the

production of medicaments. -

Use according to Claim 9 for the production of medicaments for the treatment
of dislipidaemia.

I —————

R
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Abstract

The heterocyclic-fused pyridines are prepared by reaction of the corresponding
heterocyclic-fused pyridine aldehydes with appropriately substituted Grignard or Wittig
reagents. The heterocyclic-fused pyridines are suitable as active compounds in
medicaments, in particular in medicaments for the treatment of dislipidaemia and
arteriosclerosis.

No figure is suggested
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