BOEHRI NGER MANNHEI M GVBH 4397/ 0A/ New oxazol i di ne derivatives, processes
for their production and pharnmaceutical agents containing these conpounds
It is known that conpounds which carry a basic and an acidic group are able
to inhibit blood platelet aggregation when there is a very particul ar

di stance between the basic and acidic group, (Drugs of the Future
19(2):135-159 (1994). Conpounds wi th an ant’ aggregatory effect on bl ood

pl atel ets are described in the patent docunents WO 93/14077, EP-A-0
537-980, EP-A-0 542 363, WD 94/22834, WD 94/22835 and EP 0623615Al. The
present invention concerns new oxazolidine derivatives, processes for their
production as RREERING Eﬁmﬁ%ﬁ@%@?“ §¥B§gents cont ai ni ng these substances.

It has now beeg3d$ppoa/that oxazolidine derivatives effectively inhibit the
aggregation of blood platelets and ¢an thus be used to treat diseases which
can be attributed to thronboenbolic events such as stroke, nyocardi al

nfarction of f6g!4ad61RLRE! BbrivaER08E, Sprabbada FBEI BHURE 01,

ost eoporosi s or tunour |seases I nventi1on_concerns conpounds
of the gener alproduection and pharmaceutzcal agents containing these

compounds

It is known that compounds which carry a basic and an
acidic group are able to inhibit blood platelet
aggregation when there is a very particular distance
between the basic and acidic group (Drugs of the Future
19(2):135-159 (1994). Compounds with an anti-aggregatory
effect on blood platelets are described in the patent
documents WO 93/14077, EP-A-0 537-980, EP-A-0 542 363,
WO 94/22834, WO 94/22835 and EP 0623615Al1.

The present invention concerns new oxazolidine
derivatives, processes for their production as well as
pharmaceutical agents containing these substances.

It has now been found that oxazolidine derivatives
effectively inhibit the aggregation of blood platelets
and can thus be used to treat diseases which can be
attributed to thromboembolic events such as stroke,
myocardial infarction or occlusive arterial diseases as
well as inflammations, osteoporosis or tumour diseases.

The present invention concerns compounds of the general
formula I



- 2- [err] in which E denotes a residue of fornula (a) or (b)
[err] Mdenotes oxygen, sulphur or NRlerr], X denotes hydrogen or NRLR2, W
denotes nitrogen or NH or CH or CH2, Q denotes nitrogen or CH Y denotes
nitrogen or CH Z denotes nitrogen, CH or C-OH, A denotes an al kyl ene chain
-(CH2) p- which is optionally substituted,_ D denotes a side chain of the

form-(CHR3) m COO- R8 or =CR3-CO0O- R8, n“denotes 1-3, mdenotes 0 or 1 p
denotes 0-3 M
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in which

E denotes a residue of formula (a) or (b)

e o)

X

(a) ' (b)
denotes oxygen, sulphur or NROO,
denotes hydrogen or NRIRZ,
denotes nitrogen or NH or CH or CHjp,
denotes nitrogen or CH,
denotes nitrogen or CH,
denotes nitrogen, CH or C-OH,

BN 0 s MR

denotes an alkylene chain -(CHy)p- which is
optionally substituted,

D denotes a side chain of the form -(CHR3)_ -C00-R® or
=CR3-CO0-R8,

denotes 1-3,

‘denotes 0 or 1

g -

p denotes 0-3

Rl, R?2 denote independently of one another hydrogen,
lower alkyl, aryl, arylalkyl, hetaryl, acyl or an
optionally substituted carbocyclic or heterocyclic ring
or, together with the nitrogen to which they are bound,
form an optionally substituted five-membered or six-



Rl, R2 denote independently of one another hydrogen, |ower alkyl, aryl,
aryl al kyl, hetaryl, acyl or an optionally substituted carbocyclic or

het erocyclic ring or, together with the nitrogen to which they are bound,
forman optionally substituted five-nmenbered or six-

- 3- menbered ring which can contain aoéuither 1 to 3 heteroatons, or
denote a group (c) [err] R3 denotes hydrogen or
a group -OR[err] or -NR6R7 R4 denotes hydrogen, |ower alkyl, aryl,

aryl al kyl , hetaryl or a group -OR5, R5 denotes hydrogen, |ower alkyl,
aryl or aryl al QQ?E AV ryledbkyl, R7
denot es hydrogé&né Omr%}{%%} aryl a cfa acyna&l%ﬁrgli?il sul fonyl or

aryl sul fonyl, m@mmmmr@gtﬁm%tmﬂrm&t hgﬁ . isopropyl, tert.-

butyl, phenyl or benzyl, in particular hydrogen,: et hyl, phenyl or

I sopropyl, Rerr] denotes hydrogen | ower al kyl, arylal kyl, acyl,

al kyl sul fonyl, aryl sul fonyl or oup (c), R err] denotes hydrogen

| ower al kyl, arylalkyl or a ? up -NHR[ err], R err] denotes hydrogen,
| oner al kyl, arylalkyl, acyl, (c)

—C=NH

R3 denotes hydrogen or a group -OR5 or -NRSR?

R4 denotes hydrogen, lower alkyl, aryl, arylalkyl,
hetaryl or a group -ORS,

R5 denotes hydrogen, lower alkyl, aryl or arylalkyl,

R6 denotes hydrogen, lower alkyl or arylalkyl,

R? denotes hydrogen, lower alkyl, arylalkyl, acyl,
alkylsulfonyl or arylsulfonyl,

R8 denotes hydrogen, methyl, ethyl, isopropyl, tert.-
butjl, phenyl or benzyl, in particular hydrogen,
ethyl, phenyl or isopropyl,

R10 denotes hydrogen, lower alkyl, arylalkyl, acyl,
alkylsulfonyl, arylsulfonyl or a group (c),

RO denotes hydrogen, lower alkyl, arylalkyl or a
group -NHROO,

ROO denotes hydrogen, lower alkyl, arylalkyl, acyl,
alkylsulfonyl or arylsulfonyl,

as well as their pharmacologically acceptable salts.

Lower alkyl should in all cases represent a straight-
chained or branched C;-C¢ alkyl group such as e.g.
methyl, ethyl, propyl, isopropyl, butyl, isobutyl,
_pentyl or hexyl in particular methyl, ethyl, propyl,
isobutyl and pentyl. M



al kyl sul fonyl or aryl sul fonyl, as well as their pharnmacol ogically
accept abl e salts. Lower al kyl should in all cases represent a straight-
chai ned or branched C[err]-C6 al kyl group such as e.g. nethyl, ethyl,
propyl, isopropyl, butyl, isobutyl, pentyl or hexyl in particular methyl,

et hyl, propyl, isobutyl and pentyl. 4 -4-
Aryl usually denotes a phenyl residue optlonally substituted once or
several -fol d. Hetaryl usually denotes an unsubstituted or once or

several -fold substituted pyridyl, pyrimdyl, piperazyl, imdazolyl,

pyrrolyl, furyl P&Fy]'! h.i | admstaion wﬁpwésmwréﬁyionmym dyl,

I ndolyl or imdaz resi due AryI quﬁey denot es an unsubstltuted
or a once or \ﬁﬁg§t¥§ﬂ RGS K OYtrenet hyl , phenyl propyl ,

phenyl but yl or phenyl pentyl residue preferably a benzyl, phenet hyl or
phenyl pentyl residue. Cl-C6 al kyl residues, preferably nmethyl, ethyl or
i sopropyl as welHetzsryh|usuakly bienotes dntnnsuhstntugeﬂcny'om@@h@ky

b I , tyd
ot iyl am hocar b LT | e e B LB PV, piporazyd

di met hyl ani no, BahAazmiib, m@@f%m rﬁarxbler%ytmﬁwm S EHW® groups
cone into consi Ctﬁ:‘é?féﬂ{bff Ut id¢EN I Syrimidyl, indolyl or imidazolyl
residue.

Arylalkyl usually denotes an unsubstituted or a once or
several-fold substituted benzyl, phenethyl,
phenylpropyl, phenylbutyl or phenylpentyl residue
preferably a benzyl, phenethyl or phenylpentyl residue.
C1-C¢ alkyl residues, preferably methyl, ethyl or
isopropyl as well as chlorine, bromine, fluorine or
hydroxy, methoxy, benzyloxy, acetyloxy, carboxy,
ethoxycarbonyl, aminocarbonyl, methylaminocarbonyl,
dimethylamino-carbonyl, cyano, amino, methylamino,
dimethylamino, benzylamino, acetylamino, benzoylamino
and amidino groups come into consideration as
substituents.

Acyl usually denotes a fofmyl, acetyl, propionyl,
butyryl or benzoyl residue in particular an acetyl or
benzoyl residue.

Alkylsulfonyl usually denotes a methanesulfonyl,
ethanesulfonyl, propanesulfonyl or butanesulfonyl
residue, in particular a butanesulfonyl residue.

Arylsulfonyl usually denotes a benzenesulfonic acid or
toluenesulfonic acid residue.



Acyl wusually denotes a fornyl, acetyl, propionyl, butyryl or benzoyl
residue in particular an acetyl or benzoyl residue. Al kyl sul fonyl usually
denotes a net hanesul fonyl, ethanesul fonyl, propanesul fonyl or

but anesul fonyl residue, in particular a butanesul fonyl residue.

Arylsul fonyl usually denotes a benzenesyl fgopnji c acid or tol uenesul fonic acid
resi di xe. -5- A carbocyclic ring

usual |y denotes a saturated or unsaturated 5-6-nenbered ring optionally
substituted once or twice by |lower alkyl such as a cycl opentyl, cycl ohexyl,
cycl opentenyl on emgbeobgxaiyw rrmggusuaAlbeueheme@I laC saitugatedaldryy denotes a

saturated or unsaturate % ered r|n nal_| subs |tute %pce or
twice by | ower EPE Fug %ﬁ 3 geﬂfp%PF g 18?&

nnrphol?ne, tetoabydnm—tpycenh@ leweat hﬂﬁyggzgculas arc&diptamﬁykkaole
ring preferably chf |n% %%BE% &@h@h@%a&bﬂg ndnthe case

that the residue he nrtrogen-to ch they are
bound forma five- nenbered or SIX nenbered ring this is a saturated or
unsat urated 5-6-nmenbered ring optlonally substituted once or twi ce by | ower
al kyl such as alpheteregysdicoriag wisvally gengresea satywratadk or

tetrahydro- pyrigfsditheatddh sliecmicnbéred indg bytiendidsy” gubstithited
once or twice by lower alkyl such as a pyrolidine,
piperidine, piperazine, morpholine, tetrahydro-
pyrimidine, dihydropyridine or dihydroimidazole ring
preferably a piperidine or tetrahydropyrimidine ring.

In the case that the residues R! and R? together with
the nitrogen to which they are bound form a five-
membered or six-membered ring this is a saturated or
unsaturated 5-6-membered ring optionally substituted
once or twice by lower alkyl such as a pyrrolidine,
piperidine, piperazine, morpholine, tetrahydro-
pyrimidine, dihydropyridine or dihydroimidazole ring
preferably a piperidine, pyrrolidine or tetrahydro-
pyrimidine ring.

The heterocyclic ring of formuia (a) usually represents
a pyridine, pyridazine or pyrimidine ring in particular
a pyridine or pyrimidine ring.

A heterocyclic ring of formula (b) usually represents a
piperidine or hexahydropyrimidine ring in particular a
piperidine ring.

Compounds of the general formula I contain at least one
asymmetric carbon atom and .therefore optically active
compounds of the general formula I are also a subject
matter of the present application. Conformation isomers



preferably.a piperidine, pyrrolidine or tetrahydro- pyrimdine ring. The
heterocyclic ring of formula (a) usually represents a pyridine, pyridazine
or pyrimdine ring in particular a pyridine or pyrinidine ring. A
heterocyclic ring of formula (b) usually represents a piperidine or
hexahydropyrimdine ring in particular a @ peri di ne ring. Conmpounds of
the general formula | contain at |east one asymmetric carbon atom and
therefore optically active conmpounds of the general forrmula | are also a
subject matter of the present application. Conformation isoners

- 6- of conpoypdaof ohhasgaﬁe'tﬁle benewha Fophiuth Tawhiehumasr eceur
addi tional subject nmatter of the resent Pref erred conpounds

applicatio
are conpounds oRTeo Ry RAALLEDAY,; Hbﬂef 2mg§t8F1°£nghE PEeSeNt; nd R4 have

t he given neanlaggllcaeaaaounds of formula | are particularly preferred in
whi ch D denotes a group -COOR[err], n=2, p=0O and Y=CH, Z denotes nitrogen,
M denot es oxygen and E denotes a substltuted or unsubstituted pyridine,

pyrimidine or PpR&k eg¥@% chiounds are compounds of formula I in which
n=1-2, p=0-1 and E, D, ¥, Z and R% have the given

meanings.

Compounds of formula I are particularly preferred in
which D denotes a group -COORS, n=2, p=0, and ¥=CH, 2
denotes nitrogen, M denotes oxygen and E denotes a

substituted or unsubstituted pyridine, pyrimidine or

piperidine ring.

Compounds of the general formula I in which R® denotes
hydrogen are produced by known processes by hydrolysing
an ester of the general formula I in which R8zH.

Compounds of the general formula I in which R82#H can be
produced according to the reaction path outlined in

scheme 1.



Compounds of the general formula | in which R8 denotes hydrogen are
produced by known processes by hydrol ysing an ester of the general fornula
I in which R err]#H. Compounds of the general forrmula I in which R8#H can
be produced according to the reaction path outlined in schenme 1.

-7- Schene 1 -7 -

Schene 1
CHIn VN3 or
- TMSN
2 ’S A— : § (XXVI)
4
(CH,)n R
Ho/Pd/C  or
Ph4PH,0
E=y” 1\
Y\ ~NH,
v - 32 LoV
{CH,)n

E-C H 0=Y, T NeE (xVI)

| D
—2 %
p4 (1))

(CH,)n
cyclization
.synthone
"m=c ™ (lI)
M

* . D
A—2Z gs n
R4



[err] R - 8-
Schene 1 In schenre 1 R4, AL Db EE M Y, Z and n have the above-

Schenme 1

In scheme 1 R%, A, D, E, M, ¥, Z and n have the above-
mentioned meanings. As a rule cyclization synthone "M=Ct++w
denotes phosgene, diphosgene, triphosgene, carbonyl-
diimidazole, carbonic acid dimethyldiethyl or diphenyl
ester, chloroformic acid methyl or ethyl ester,
thiophosgene, thiocarbonyldiimidazole, carbon disulphide,
alkylisonitrile, N,N-dimethylformamide, bromocyanogen or
chlorocyanogen, (N-acyl or N-sulfonyl)-dithiocarbamic acid
dimethyl ester, dialkylcarbonyl diimide, l-amidino-~3,5-
pyrazole-nitrate in particular carbonyldiimidazole,
carbonic acid diethyl ester, chloroformic acid ethyl ester,
thiocarbonyl diimidazole or bromocyanogen. MN; denotes a
metal azide such as lithium, sodium, potassium, tributyltin
or magnesium azide in particular lithium or sodium azide.
TMSN3 is an abbreviation for trimethylsilylazide.

Compounds of the general formula IV in which E denotes the
formula (a) can be produced according to the reaction paths
outlined in scheme 2.
S h 2 N’ u L a) HN/\——-/\N- Bzt
cheme =’
DA bl PICH, l

m{_Yon o )=

{(Xvin) (XVvi) NaNO/
Phthalimide/ HoNBiz/ Her
Mitaunobn - reduction -
conditions

@_@ﬁ@ vyt cm

M°'$—~

\H vy

c¢) hydrolysis of the phthalimide, d) hydrogenation of the benzyl groups;
@) reduction of the nitroso group



menti oned nmeanings. As a rule cyclization synthone "M=C++" denotes
phosgene, di phosgene, triphosgene, carbonyl- diim dazole, carbonic acid

di met hyl di et hyl or di phenyl ester, chloroformc acid nmethyl or ethyl ester,
t hi ophosgene, thi ocarbonyl dii m dazol e, carbon disul phide, alkylisonitrile,
N, N- di met hyl f or mam de, bronbcyanogen or chl orocyanogen, (N-acyl or

N-sul fonyl ) -di t hi ocarbamni c aci d di met hyl "est ér, dial kyl carbonyl diinide,
1-am di no-3,5- pyrazole-nitrate in particul ar carbonyl diim dazol e, carbonic
acid diethyl ester, chloroformc acid ethyl ester, thiocarbonyl diim dazole

or bronDcyanogenchgﬁ denotes a netal azide such as lithium sodium
potassium tribuly r magnesi um azide in particular lithiumor sodium

azide. TMBN3 is an abbreV|at|on for trimethylsilylazide. Compounds of the
general formula LV in which E denotes the formula ( aLocan be produced

according to t helReSERPBR faknsQull| PREAYi RA¥EhERE 2bove-mengigagd >
[err] meanings; as @) riler ol yenstek hheeabﬁhgl gﬁfbdp stlch as
hydrogenation of fhg benzyl aroups: ; ghnkedugtion.of {hgHLkLOge aroup

tosylate, in particular chlorine or tosylate.

Compounds of the general formula IV in which E denotes
the formula (b) can be produced by ring hydrogenation of
compounds of formula XVI or XVIII.

Compounds of the general formula V can be prepared by
the reaction paths outlined in scheme 3.

D
o=<::3z\ﬁ4(vn

a
(CH,)n

b)

CH
( “xz:" (vin
HO
- &Sy

HN A

: 4

r¢ R
(X1} u (CHyin Vil

{CH,)n
(CH,)n

(B — o,

a) epoxidation; b) metallo-o::gahic reaction; c) dehydroxylation -



-9- Schene 2 In scheme 2 X, Q Wand Y have the above-nenti oned
meanings; as a rule L denotes a | eaving group such as chlorine, brom ne,

i odine, nmesylate, triflate or tosylate, in particular chlorine or tosylate.
Conpounds of the general formula IV in which E denotes the forrmula (b) can
be produced by ring hydrogenation of conpp nds of formula XVI or XVIlI
Conmpounds of the general fornula V can be prepared by the reaction paths
outlined in schene 3.

Scheme 3

In scheme 3 R4, A, D, L and n have the above-mentioned

meanings.

Some of the compounds of the general formula VI are
commercially available and can be obtained in special
cases by oxidizing an alcohol of the general formula XI

D
HO (X1)
4

in which D and R? have the above-mentioned meanings.

Compounds of the general formula VII can be produced by
reacting a compound of the general formula VI with a
metallo-organic compound of the general formula XX
prepared from a compound of the general formula VIII

{CH,)n

in which A and n have the above-mentioned meanings and M
denctes a metal such as lithium, magnesium or titanium.



[err] a) epoxidation; b) netallo-organic reaction; c)

dehydr oxyl ati on - 10 -

Schene 3 In schemre 3 R4, A D, L and n have the above-nenti oned neani ngs.
Some of the conpounds of the general fornula VI are comrercially avail able
and can be obtained in special cases by-oxid+zing an al cohol of the general
formula Xi [err] in which D and R4 have the above-nenti oned

meani ngs. Compounds of the general formula VIl can be produced by
reacting a conmpound of the general fornula VI with a netall o-organic¢ ,
conpound of theCompeuasf efnthe ¥eneredaformulanXXVe dashene ) ik W al

formula VIl R8#H, p=0 and Z=N can also be produced by the reaction

paths outlined in scheme 4.



[erfi Cin whi ch A and n have the above-nenti oned neani ngs and M denotes

a netal such as lithium mnagnesiumor titanium
- 11 - Compounds of the general forrmula XXV (schenme 1) in which R8#H,

p=0 and Z=N can al so be produced by the rea]c-tzl on paths outlined in schene
4. -12-

Schenme 4

| 1
)
(CH@ 4—— (CH@ (CHJ\:DO

{(IX)

XXV ] (v
1
] ~R HN, _?,Z 4 (X
Ha0 lz ;

(CH,)n
(CH,)n
OOV (XXX
d MN3 orxr
TMSN 4
1
0/R
(CH,)n 0 (CH,)n
(XXVI)
(XX1X) H Pd/C  OF
Ph,PH,0
. D 32
7_11 "‘“: 32 R4
Xi
o\fgo (Xi)
H-N H
:::;E\ ——-——0 (XXV)
(CH,)n (CH,In
(XXX)

a) potassium phthalimide; b) hydrolysis; c) acylation;
d) peroxy acid; e) deacylation



Schehe 4-

[err]

- 13 -

Scheme 4

In scheme 4 R%, D, MN;, TMSN; and n have the above-
mentioned meanings. As a rule L! denotes a hydroxyl or
acetyloxy group or has one of the meanings of L. As a
rule Rl denotes a methyl, ethyl, tert.-butyl, phenyl or
benzyl residue in particular a tert.-butyl or benzyl
residue.

In the case of the compounds of the general formula VIII
these are commercially available cycloalkenyl
halogenides or alcohols if p=0. If p>0 compounds of the
formula VIII are known in the literature or can be
produced according to processes desciibed there (Brinker
U.H., Tetrahedron Lett., 1991, 4461-4464; Atkinson P.H.,
J. Chem. Soc. Perkin Trans 1, 1977, 230-238; Miiller E.,
Chem. Ber. 108, 1401-1412 (1975); Walton J.C., J. Chemn.
Soc. Perkin Trans 2, 1986, 1641-1646; Balme G.,
Tetrahedron 48, 3891-3902 (1992); Fieser et al., J.
Amer. Chem. Soc., 70, 3174-3196 (1948); Lee G.M., J.
Oerg. Chem., 55, 1281-1285 (1990)).

Compounds of the general formula XII are as a rule
commercially available pipecolic carboxylic acid
derivatives; in special cases compounds of the general
formula XII can be produced by reacting a commercially
available 3-piperidone or 4-piperidone of formula XXI

(XX1)

with a commercialiy available acetic acid ester of the



a) potassium phthalimde; b) hydrolysis; c) acylation; d) peroxy acid; e)
deacyl ati on - 13 -

Schene 4 In scheme 4 R4, D, MN3, TMSN3 and n have the above- nentioned
meanings. As a rule L[err] denotes a hydroxyl or acetyl oxy group or has one
of the neanings of L. As a rule Rerr] deqgtes a nethyl, ethyl,
tert.-butyl, phenyl or benzyl residue in particular a tert.-butyl or benzyl
resi due. In the case of the conmpounds of the general formula VIII these
are comrerci ally avail abl e cycl oal kenyl hal ogeni des or alcohols if p=0. If
p>0 conpounds ofgdrdrdrivdmuid IXxEre known in the literature or can be
produced according to processes described there (Brinker U H, Tetrahedron
Lett., 1991, 4461-4464; Atkinson P.H , J. Chem Soc. Perkin Trans 1, 1977,
230-238; MIler E., Chem 1- 1412 (1975); J.C., J. Chem
‘Soc. Perkin Trans 2, 1986, ‘?ﬁ?ﬂgaa%%al e G, Tetrah&%fn)p48 3891- 3902
(1992); Fieser et al., J. Arer. Chem Soc., 70, 3174-3196 (1948); Lee G M,
J.

in which R3 and RS have the above-mentioned meanings or
with a Wittig reagent of the general formula XXIII

Hal 9
R800C——(CHR3) —p—R? oK)
9
R

in which R3, R® and m have the above-mentioned meanings,
R® denotes butyl, phenyl or p-tolyl and Hal~ denotes
chloride, bromide or iodide.

Some of the compounds of the general formula XI are
commercially available and can in special cases be
obtained according to known methods by ring
hydrogenation of an arylcarboxylic acid of the general
formula XXIV

HO (XXIV)

r4

in which R4 and D have the meanings stated above.



QCerg. Chem, 55, 1281-1285 (1990)). Compounds of the general formula Xl|
are as a rule commercially avail abl e pi pecolic carboxylic acid derivatives;
i n special cases compounds of the general forrmula Xl can be produced by
reacting a conmercially avail abl e 3-pi peri done or 4-piperidone of formula
XXI [err] with a comercially avajgabl e acetic acid ester of the

- 14 - general fornmula XX I, [err] 1n which R3 and R8 have the
above-nenti oned neanings or with a Wttig reagent of the general formula
XX [err]

Compounds of the general formula XX can be synthesized
in situ according to general methods for the production
of metallo-organic compounds.

Some Wittig reagents of the formula XXIII are
commercially available and can be prepared from the
corresponding commercial halogen compounds and
triphosphines.

Hydrolysis of an ester of the general formula I to form
the corresponding carboxylic acid of the general formula
I is usually carried out according to standard methods
in which a carboxylic acid ester of the general formula
I in water or in a mixture of water, tetrahydrofuran,
dioxane, methanol or ethanol preferably in a
water/tetrahydrofuran mixture is treated at temperatures
between room temperature and 80°C, preferably at room
temperature with a hydroxide such as sodium, potassium
or lithium hydroxide preferably sodium or lithium
hydroxide or with an acid such as hydrochloric acid,
sulphuric acid or trifluorocacetic acid preferably
trifluoroacetic acid.

As a rule the reaction of a compound of the general
formula XIII with 1-benzylpiperazine or 4-hydroxy-
piperidine or 4-oxopiperidine (scheme 2) or the reaction
of a compound of formula IX with a compound of formula
XII (scheme 3) is carried ocut in an aprotic solvent such
as toluene, tetrahydrofuran, diethyl ether,
dimethylformamide or methylene chloride preferably
dimethyl formamide or tetrahydrofuran using a base such
as potassium hydride, sodium hydride, potassium
carbonate or sodium hydrodeén carbonate preferably sodium
hydride or potassium carbonate and at temperature



in which R3, R8 and m have the above-nenti oned neani ngs, RO denotes butyl,
phenyl or p-tolyl and Hal denotes chloride, brom de or iodide. Sonme of

t he conpounds of the general fornmula XI are comrercially avail abl e and can
i n special cases be obtained according to known nethods by ring

hydr ogenati on of an aryl carboxylic acid_o{stbe general formula XXV

[err] I n which R4 and D have the neanings stated above.

- 15 - Compounds of the general formula XX can be synthesized in situ
according to general nethods for the production of netall o-organic

conmpounds.  SopBtWkbhi Bobfiadefperatut-Bs hAAMIBY c&XplbrarablyTaRr akalky

avai |l abl e and can be prepared fromthe correspondi ng commercial hal ogen
h' €8

conpounds and ©F T©o° mperature. _

The reaction between the 3-piperidone or 4-piperidone of
formula XXI and an ester of formula XXII usually takes
place under the conditions of an aldol reaction in a
solvent such methanol, ethanol, toluene, tetrahydro-
furan, diethyl ether or dimethylformamide, preferably
tetrahydrofuran or dimethylformamide using a base such
as sodium methylate or potassium methylate or potassium
ethylate, sodium hydride, potassium hydride, lithium
diisopropylamide, potassium hexamethyldisilazide
preferably sodium hydride or lithium diisopropylamide
and at temperatures between -78°C and 90°C preferably,
however, at -78°C and room temperature.

The benzyl protecting groups are removed if necessary by
catalytic hydrogenation such as e.g. by
palladium/carbon/hydrogen.

The Mitsunobu reaction between a compound of formula
XVIII and phthalimide is carried out according to
methods known in the literature (Mitsunobu 0.,
Synthesis, page 1 (1981)).

The reductive amination of a ketone of formula XVI with
dibenzylamine or an amine of formula XXV is carried out
according to methods known in the literature by reacting
the ketone and amine component in a solvent such as
methanol or ethanol in the presence of a reducing agent
such as sodium cyanoborohydride or sodium triacetate
borohydride with addition of a Brénsted or Lewis acid
such as hydrochloric acid:iacetic'acid, titanium tetra-
chloride or titanium tetraisopropylate and at a



tri phosphi nes. Hydrol ysis of an ester of the general formula | to form

the correspondi ng carboxylic acid of the general formula | is usually
carried out according to standard nethods in which a carboxylic acid ester
of the general formula | in water or in a mxture of water,

tetrahydrofuran, dioxane, nethanol or ethagrolL preferably in a

wat er/tetrahydrofuran m xture is treated at tenperatures between room
tenperature and 80[err]C, preferably at roomtenperature with a hydroxide
such as sodium potassiumor |ithium hydroxide preferably sodiumor |ithium
hydr oxi de or wi tbmrmﬁui-esmdtmrhmlm(alﬂd)mm%ripteﬁaﬂaaﬂy iak ama or

trifluoroacetic Y tr | t he

reaction of a c&%@%ﬁ%t%fr %’3‘1 %%%%ée gafal%‘ %y%rc{%s enz;/qrgl per azi ne
or 4-hydroxy- pcp@alldnstesmcma@xm:llmlm ddofideeand)a dwydnagereacti on of a
conpound of for gha,dXMid B TRy ergf or th Xido 1IISCRRIE, B, idogarried

out in an aprotic solvent such as t'ol dene, rahydrof uran, diethyl ether,

di met hy! f or mani d&988)rediginzainan é’r-lvdez'prcé!eéff'alﬁly ?ﬂlorre(tli‘%ﬁ ¥io RN or

t et rahydr of urgnma N9 B lss i s, THEh.ASHOBEY Umdaadr; ]gkﬁrrﬂ]gdlmf%h%%ﬁ.g, d

pot assi um car bogat.e or sadi onate prefer Yors2di ym hy ride
or potassium ca&ﬁ%ﬁ%ﬁ‘? :i{{g‘]thyn{}eg%é)[r} gul%crfuns ®.3.5 .2 org. chem

16 - bet ween gsqorasANpErs®L))es and 180[err] C preferably at 120[err] C or

roomtenperature. The reaction between the 3-piperidone or 4-piperidone
of formula XXI and an ester of fornula XXIl usually takes :

The nitrosation of a compound of the general formula XIV
to form a compound of formula XV is usually carried out
with sodium nitrite or isoamyl nitrite in water or
ethanol with addition of an acid such as hydrochloric
acid or acetic acid and .at a temperature between -20°C
~and 80°C preferably at room temperature.

A nitroso compound of the general formula XV is reduced
according to known methods by reacting a compound of
formula XV in a solvent such as water, acetic acid,
ethanol, tetrahydrofuran or diethyl ether preferably
acetic acid or tetrahydrofuran with a reducing agent
such as elemental zinc, lithium aluminium hYdride or
sodium aluminium hydride preferably elemental zinc or
lithium aluminium hydride and at a temperature between
room temperature and 120°C preferably, however, at 70°C.
A compound of the general formula XV can also be
converted into a compound of formula IV by a
hydrogenolytic process using a catalyst such as
palladium/carbon (Hatt, H.H., Org. Synth. Coll. Vol. 2,
211 (1943); Schiller F.W., J. Amer. Chem. Soc. 73, 4996
(1951).

The oxidation of an alcohoX of the general formula XI to
form a ketone of the general formula VI is carried out



pl ace under the conditions of an aldol reaction in a solvent such nethanol,
et hanol, toluene, tetrahydro- furan, diethyl ether or dinethylformam de,
preferably tetrahydrofuran or dinethylformam de using a base such as sodi um
nmet hyl at e or potassi um nethyl ate or potassium ethylate, sodi um hydride,

pot assi um hydride, |ithium diisopropyl amge,- potassi um hexanet hyl di sil azi de
preferably sodium hydride or lithiumdiisopropylamde and at tenperatures
between -78[err]C and 90[err] C preferably, however, at -78C and room

t enper at ur e. The benzyl protecting groups are renoved if necessary by
catal ytic hydr ogeeetdng stehkaswe. gethydpasheli asl the bdohegdorgdationThe

M t sunobu reactjon bet nd o or ol p imde is
carried out accéf%ﬁﬂ ﬁgﬁggtho S _%ﬂh %% thgglf}%?%itfgggﬁ1$§§%%bu 0.

Synt hesi s, pageoﬂlqaﬂsoa)(SwefheDreﬂetrahedamnnaiioh651 §1R28pnethe formul a
XVIwith di benzyg églﬂﬁrefnaaxi‘alﬂ?foﬁf BeégvbasXX\haﬁﬁﬁr&' ed, oufr agggrding

to nmet hods known 1n t terature reactin et one and am ne
conmponent in a.%%?Wen&-suéh5ﬁs(h%§ﬁhnBF B$1%9h%nB¥°?ﬁ’FF@tEPE§EnE@mBieﬁ

reduci ng agent ggcnasosddatibfyagener phavatder o) sodcHamirraset 36§ 274
bor ohydride with addltlon of a Br[err]nsted or Lewis acid such as

hydr ochl ori c ac(ﬁg 4tetic acid, titaniumtetra- chloride or titanium

tetrai sopropylate and at a - 17 -
tenperature between O[err]C and 100[err]C preferably at roomtenperature or
in the presenceThé Withilgogeagenbts usedl gse epthonalpyapraducddoxi de and a

hydr ogen analogously to methods known in the literature (Buddras
J., "Angew. Chem." 80, 535 (1968); Bestmann H.J.'“Angew.
Chem. 77, 620, 651 (1965); Wittig G. Ber. Deutsch.Chen.
Ges. 88, 1654 (1955)).

The Wittig reaction is carried out according to known
methods by reflux heating the reactants in an aprotic
solvent such as benzene, toluene or xylene preferably
toluene.

As a rule the phthalimide hydrolysis is carried out
according to known methods by treating the phthalimide
with hydrazine hydrate or a semi-concentrated mineral
acid such as hydrochloric acid or sulphuric acid
preferably with hydrazine hydrate or hydrochloric acid
at room temperature.

The acylation of amines with an acylating agent is
carried out as a rule in a solvent such as methylene
chloride, dimethylformamide or pyridine preferably
methylene chloride or pyridine with addition of an
auxiliary base such as triethylamine or 4-dimethylamino-
pyridine and at a temperature between -10°C and 50°C
preferably, however, at rééh temperature. Carboxylic
acid halogenides such as acetyl chloride, propionide



at nosphere (Borch RF., Org. Synth. Coll. Vol. 6, 499 (1988); Heinzel man

R V.Z Chem 8, 270 (1968); Mattson R J., J. Og. Chem 55, 2552 (1990);
Barney C. L. Tetr. Letters 31, 5547 (1990); Hutchins RO, J. Og. Chem 46,
3571 (1981)). The nitrosation of a conmpound of the general fornula XIV to
forma conpound of fornmula XV is usually ggrried out with sodiumnitrite or
I soanyl nitrite in water or ethanol with addition of an acid such as
hydrochl oric acid or acetic acid and at a tenperature between -20[err]C and
80[err] C preferably at room tenperature. A nitroso conpound of the

gener al df o][ rr:cJI abﬁ‘dmiig\?r e&umz?awy@a&@r?&gmmmm@ds darb_’ugqm:iimgacai.ld
conmpound of fornpula in a sol vent such as ter, acetj.c.a _eLhanol ,
tetrahydrofuranaghygfé'fiﬁfl 5 erpF&e gbﬁ?h\é\'%gﬁd@ & J'ortetctlett'r drof uran
with a reduci ngdigerbonatie somne dmio monsiideratiicm as Anudaylatingiri de or
sodiun1a|uniniugbg¥ ri r rah)l t n&ﬁﬂ Iyt D am 1snd Um
hydri de and at a terrptlka)glg:t %rc(% gfl\%enéﬁfgﬁt ?r?pe a?&éggﬁ%[%lﬁ?é@éj

preferably, howe¥edi-fertp-butyd dicarhsnate ere mrefarakdy fusedd a XV can

al so be converted into a conpound of formula IV by a hydrogenol ytic process
using a catal yst such as palladiun carbon (Hatt, HH, Og. Synth. Coll.

Vol . 2, 211 (194Bk epoxidationVof &n ARIEIirCREMEcTMulal FTH U6 dE1951) .

The oxt g2t} on ol s 3% ol ST G edeakld S E™ O

- accordi ng rarried) out aedorddicly &0 methbdze knowrdain dhe literature
by reacting them with a peracid such as m-chloroper-
benzoic acid, peracetic acid or trifluoroperacetic acid
preferably m-chloroperbenzoic acid in an aprotic solvent
such as methylene chloride and at a temperature between
-30°C and 50°C preferably at room temperature; in
addition the olefins listed above can be converted into
the corresponding epoxides by means of the Sharpless
epoxidation (Sharpless K.B., Org. Syntheses, Vol. 63, 66
(1985)).

As a rule the metallo-organic reaction in scheme 3 is a
Grignard reaction which is carried out according to
methods known in the literature. However, the magnesium
reagent of formula XX can optionally be converted into a
lithium or titanium reagent before it is reacted with a
carbonyl compound of formula VI (Reetz M.T., Chem. Ber.
118, 1421 (1985)).

The conversion of an.aminoalcohol of formula III into a
compound of formula I (scheme 1) is carried out _
according to methods known in the literature by reacting
an aminoalcohol of formula III with diethylcarbonate
(Evans D.A., Org. Syntheses, Vol. 68, 77 (1989)) or
carbonyldiimidazole (Chadwick D.I., J. Chem. Soc. Perkin
Trans 481 (1984); Geffken D. Arch. Pharm. 313, 817



(Jones ER H, J. Chem Soc. 36 (1946)), the Swern oxidation (Swern D.
Tetrahedron 34, 1651 (1978), the Dess-Martin oxidation (Dess D.B., Martin
J. C, J. Og. Chem 48, 4155 (1983) or using a brono-urotropin conplex as
t he oxidation agent (Yavari |I., J. Chem Res. (S) 274 (1994). The Wttig
reagents used are optionally produced apaj,gpgously to methods known in the
literature (Buddras J., "Angew. Chem" 80, 535 (1968); Bestmann H.J.
"Angew. Chem 77, 620, 651 (1965); Wttig G Ber. Deutsch. Chem GCes. 88,
1654 (1955)). The Wttig reaction is carried out according to known

gg; 2322 b%/o{ﬁfa In'exgb@ys: B¢ phesyenet ﬁlmefm%ﬁ wosapr ot AmSO:cnemL Soch 33,

, e_or ene prefera ol uene, . a.r alimd
hydrolysis is cé???ezxggﬁ?ACEEr§FR§°¥8eEﬁoﬁﬁ ﬁgfﬁgﬁ§gﬁygtﬁg%%%ﬁ%&%%§’ ©
phtﬂaglnlﬂﬁ m@tByhtgnacbmmuhydggyezes9a(&eBBa¢onrechﬂam©¢omn@QWQCH&ﬂd such
as hydrochloric_agid.or | Rhurl ' I r A drazi h e or
hydrochl oric ac}nﬁg lt’o&% rr%tqa:r %tegir%gq' Q#&g gg%#g%g%z% gﬁi %'V\A’ t e(fi‘&zin
acyl ating agent 5Bs 8865 €1988Y) )asrathiophosggneo|(Pukeys fol-as GMt-hyi-ene

chi or de.’ di'met ylbor Ml ds0r (Bwesgi)nePEsheabhingadhaaR T | de or
pyridine with a I t1dn~0f "an‘auxi i ary base such as triethyl am ne or
4- di et hyl ani no{Gegriaon 8 -&nd aiet&’am%anatlﬁt&-béémééﬁ)n&\é@r7r'] d1394))

ﬁol[err] C prefer gbl Garkene Wisulphideonzismes at.yr g. Geakaxylchemci 45, 72

_algg?nldes SUCQ1%%2%%G%@ ﬁgyﬁggfgﬁo e&PQH%&Q%%ron, Bull. Soc. Chim.
Fr., 737 (1953)) or alkylisonitrile (Ito Y., J.
Organomet. Chem. 131 121 (1977)) or (N-acyl or N-
sulfonyl)-dithiocarbamic acid dimethyl ester
(Bretschneider H., Monatsh. Chem. 103, 1377 (1972);
Evers R., J. Prakt. Chem., 333, 699 (1991)) or 1-
amidino-3,5-pyrazole-nitrate (Fotsch C.H., Tetrahedron
Lett., 35, 2481 (1994) in a solvent such as methylene
chloride, dimethylformamide, toluene, xylene, ethanol,
dioxane, tetrahydrofuran, water or diethyl-ether,
preferably dimethylformamide, methylene chloride,
ethanol or tetrahydrofuran optionally with the addition
of an auxiliary base such as triethylamine or pyridine
and at a temperature between -50°C and 80°C preferably

at room temperature.

The catalytic hydrogenation of a compound of formula
XXIV is carried out in a solvent such as methanol or
ethanol with addition of a catalyst such as ruthenium
oxide, rhodium oxide or palladium/strontium carbonate
preferably rhodium oxide in a hydrogen atmosphere at a
pressure of 1-200 bar preferably at 200 bar and a
temperature between room temperature and 200°C (Rastin
R.H., I. Chem. Soc. 1855 (1949)).

* oy
The epoxide opening of an epoxide of formula V with an
amine of formula IV (scheme 1) or of an epoxide of



brom de or benzyl oxycarbonyl chloride or carboxylic acid anhydri des such as
acetic anhydride or di-tert.-butyl dicarbonate cone into consideration as
an acyl ati ng agent but acetic anhydride, benzyl oxycarbonyl chloride or

di-tert.-butyl dicarbonate are preferably used. The epoxi dation of an
olefin of formula VIl or of formula X or aof formula Vi1l or of formula
XXVIIl is carried out according to netho&% known in the literature by

reacting themw th a peracid such as mchl oroper- benzoic acid, peracetic
acid or trifluoroperacetic acid preferably mchl oroperbenzoic acid in an

aprotic sol ventesupin AsrReg{vh ee &M ¢ | € SOEmaia axi£NPSEREME €4 PELBEEN
-30[err] C and 50[errlC preferably af roomtenperature; in additjon the
olefins listed ¥ FRFEled 1 9ak t By 2 nFolY tc%#?%s%%nﬂ?gﬁaﬁﬁﬁxides by

ggang 6012 1t9 gg) )Shs’ifﬂ&x&sﬁ, eDré iy 1 Por&id®| 66 Stdlfene PoefSyablipsethaiol -

a rule the netall o-organic reaction, jn_sch s a
Grignard reactifn %ﬁp?sa%éf?Fe% Eﬁﬁpﬁﬁﬁﬁh¥ﬁ CYEeeR Rotsd §o§§8F§ t he
literature. Howmeferabky nd@h@si um reagent of forrmula XX can optionally be
converted into a lithiumor titaniumreagent before it is reacted with a
car bonyl conpound of forrmula VI (Reetz MT., Chem Ber. 118, 1421 (1985)).

The conversi on fﬁe?€?§%1@885§939ﬁ%9$ff85nybﬁﬁ%%é 5ft§°fmﬁ9gpeu?§cﬁ£méornU'a

| (schene 1) is carl out ‘according to nett known in_the [iterature by
reacti ng an anihba¥iBhor Betadrazide|is GRYFLEN PRy 2EFPEAARE ERvans D. A,

Org. Syntheses, mdhod$%kndwn(1R8ENe DPitérabaery| By reseeohg akhagvkileD. | .,

J. Chem  Soc. FefKf OemuflSv Sieh 1880dealliEq0 Such S0 1 TERLM, 24301807
potassium, tributyltin or magnesium azide, preferably
sodium azide, in a solvent such as methanol, ethanol,
1l,4-dioxane, water, dimethylformamide, tetrahydrofuran,
acetonitrile or hexamethylphosphorotriamide or in
mixtures of the said solvents but preferably in
methanol, dimethylformamide or 1,4-dioxane-water
mixtures and at a reaction temperature between -10°C and
120°C preferably 80°C (Vanderverf C.A., J. Am. Chem.Soc.
76, 1231 (1954); Saito S., Tetrahedron Lett. 30, 4153
(1989); Hudlicky T., J.Chem.Soc. Perkin Trans. I, 2907
(1991)). As a rule an epoxide of formula V is reacted
with trimethylsilyl-azide in a solvent such as methanol,
tetrahydrofuran, methylene chloride, chloroforn,
dichloroethane or benzene, preferably tetrahydrofuran or
methylene chloride, without further additives or using
additives such as titanium tetraisopropylate, aluminium
triisopropylate, dichlorotitanium diisopropylate or
diethylaluminium fluoride, preferably titanium
tetraisopropylate or aluminium triisopropylate, and at a
temperature between 0°C and 100°C but preferably at room
temperature (Emziane M., Synthesis, p. 541 (1988); Saito
S., Tetrahedron Lett. 26, 5309 (1985); Blandy C.,
Tetrahedron Lett. 24, 4182 (1983); Jung M.E., J. Org.
Chem., 56, 2614 (1991)).



- 20 - (1980)) or phosgene (Newmran WS., J. Am Chem Soc. 73, 4199
(1951)) or diphosgene or triphosgene (Hassner A, Synth. Commun. 23, 2839
(1993)) or chloroformc acid nethyl, ethyl or benzyl ester (Kanoshinzo, J.
Org. Chem 53, 3865 (1988)) or thiophosgene (Dubey S. K., Can. J. Chem, 61
565, (1983)) or thiocarbonyldiimdazol e-(ggecing B. K., Tetrahedron Lett. 35
(38), 6997, (1994)) or carbon disul phide (Zinner H, J. Prakt. Chem, 15
72 (1962)) or bronocyanogen (Musseron, Bull. Soc. Chim Fr., 737 (1953))
or alkylisonitrile (Ito Y., J. Organonet. Chem 131 121 (1977)) or (N-acyl
or N sul fonyl) THet reackilpaniod acicompompthplf EoromlaBXdc Midihder metal
Monat sh. Chem 1 7;@%%] . R t.xﬁ&e H@ﬁ% 9

(1991)) or 1- aé? Fﬁo§ . 3pyr§%§F§*%P?FaF§ %Egﬁggﬁ é..,rQ%ﬁra eéﬁo%ﬁJgt.,
35, 2481 (1994) npglgopbiJdet sk ityntioninethecprse Fhatgiltebhps thenan de,
tol uene, xyl enepmefihiadOlor @i @hdRM ilselaziyddqobutadcctrdangdtdlistidhdaret her,

preferably dinethylfqrmm de, nethyl ene chloride, ethanol or
tetrahydrofuranmﬁﬁbp a4 QHQPW1FhéY§G§@FP§n of an auxiliary base such as
“triethylam ne or pyridine and at a tenperature between -50[err]C and
80[err] C preferably at room tenperature. The catal ytic hydrogenati on of a
conpound of f or Thlea A€4dicyliaticar nfed aompound ©d fermudiac X3S teetfieamola or

et hanol wi th addi.t.i f t a hani ' N i um oxi de
or pall adi unt st gg#%&%%cggb%ﬁéﬁ%r é‘?egrcgbsl %a%%?u%@x%?ﬁﬁlﬁq{cﬁquen
at nosphere at asfaadarde methpdz)dnh ath iche fe comppund Hfoﬂﬂiﬁm%ﬁd)é(

X 1in

tenperature betygeer RMikLEPeidttre Y watdher tetraRiRirdrurdit, |. Chem
Soc. 1855 (1949)).. The epoxi de openi ng of an epoxidé of, formula V with an

am ne of fornul fiPY¥anseh@Ehanadr 3 efhanedyi grederably in a

water/tetrahydrofuran mixture, is treated with a
hydroxide such as sodium, potassium or lithium
hydroxide, preferably sodium or lithium hydroxide, or
with an acid such as hydrochloric acid, sulphuric acid -
or trifluoroacetic acid, preferably trifluoroacetic
acid, or with palladium/carbon/hydrogen and at
temperatures between room temperature and 80°C
preferably at room temperature.

The conversion of an azide of formula XXVI into an amine
of formula XXV is carried out according to known
methods: Suami T., Bull.Chem.Soc. Jpn., 51, 855 (1978);
(Boullanger P., Bull.Soc.Chim.Fr., p. 2149 (1973;
Ackerman K., Can.J.Chem., 50, 3886 (1972); Hanessian S.,
Chem.Ind., p. 1296 (1965); Horner L., Liebigs Ann.Chen.,
591, 117 (1955); Koziara A. Synthesis, p. 487 (1987);
Vogel E., Ang.Chem. Int.Ed.Engl., 18, 962 (1979);
Purwono B., Synlett, 3, 231 (1992).

Compounds of formula I contain one or several chiral
centres and can therefore be present in a racemic or in
an optically-active form.*Racemates can be resolved
mechanically or chemically by known methods into the



- 21 - formula IX wwth an am ne of fornula XlI (schene 4) is usually
carried out in a solvent such as nethanol, ethanol, dinethylformm de or
tol uene preferably ethanol or toluene and at a tenperature between O[err]C
and 120[err]C preferably 80[err]C The epoxi de openi ng of an epoxi de of
formula V (scheme 1) with a netal azide~igzcarried out according to nethods
known in the literature by reacting an epoxide of formula V with a netal

azi de such as lithium sodium potassium tributyltin or magnesi um azi de,
preferably sodium azide, in a solvent such as nethanol, ethanol,

1, 4- di oxane, maéaantdbmerbylPweﬂarhﬂéy tiéasibydomérsanreafermeid firlom or

hexanﬁthy'phosP@@%g%%F@Hg 3%tP?8?b t!%SEtQBT Qﬁgﬁahﬂ IRyl RP ctive

preferably in I'oXxane-wat er ures and
at a reaction téﬁpéraUGheaEeth@eﬂ and[érfpcmaneflzgp§arpe @cdler abl y

80[err] C (Vandegy SEEt?leart&rlé”thBe”H§Bﬁnz3§1t$%§3rﬁégéﬁhd S%bh@éim
Tetrahedron Lett. 30, 4153 (1989); Ky T Chem Soc rkin Trans

|, 2907 (1991))acid,ampdig aﬁlépo}P&§lsfaF&#nﬁFatveuyarééwﬁe@RHH9¢ 1y-
trimethylsilyl- aétdeelaaaphaktautoaueha&id&ebhaROhs BelCaniphdrefulifanic

met hyl ene chlor| s chl orof orm dichl oroethane or benzene, preferably

t et rahydr of uran agr et hyl ene chl oride, w thout further additives or using
additives such as titaniumtetrai sopropylate, alumniumtriisopropyl ate,
di chl orotitani umdiisopropylate or diethylalumniumfluoride, preferably
titani um tetrai $&pisppfacoursealadsionpossibiliesspr opfhine opdrig¢adilyractive

tenperature bet wegRoUhak" ]oQ %@mlﬁg[ g h]sQnBUEhEr ?nia%h%ﬁ'sy d@sdﬁ‘i’i@d above

tenperature (Enziane M, Synthesis, p. 17(1988); Tet_r ahedr on

Lett. 26, 5309 PYo#sjingpsiasying m?é'ﬁr&ﬁéér §R-Det ithon ozflaf’@r(mm)v 9Fing
ME., J. Og. Cianr) $BicR6hte( 89%baly optically-active.

Within the sense of the present invention all prodrug
forms of compounds of the general formula I are also
claimed but especially carboxylic acid esters of the
general formula I in which R8® denotes a methyl, ethyl,
n-propyl, isopropyl, butyl, phenyl or benzyl residue in
particular a methyl, ethyl or benzyl residue.

Alkali salts, ammonium salts, trifluorocacetates or
hydrochlorides are used above all as pharmacologically
acceptable salts which are produced in the usual manner
e.g. by titrating the compounds with inorganic or
organic bases or acids such as e.g. sodium hydrogen
carbonate or potassium hydrogen carbonate, sodium
hydroxide solution, potassium hydroxide solution,
aqueous ammonia or amines such as e.g. trimethylamine or
triethylamine, trifluoroacetic acid or hydrochloric
acid. As a rule the salts are purified by precipitation
from water/acetone.

The new substances of forﬁ&la I according to the
invention and the salts thereof can be administered



- 22 - The reaction of a conmpound of forrmula XXXI with a netal azide to
forma conpound of formula XXVI (schene 4) is a nucleophilic substitution
in the case that L[err] has the nmeaning of L which is carried out according
to standard nethods of organic synthesis. The deacyl ation of a conpound
of formula XXX to forma conpound of formglga-XXV is carried out according
to standard nethods in which a conpound of formula XXX in water or in a

m xture of water, tetrahydrofuran, dioxane, nethanol or ethanol, preferably
in a water/tetrahydrofuran mxture, is treated with a hydroxi de such as
sodi um pot assi mﬂrdﬂMian‘nﬁthnbénbﬂ,lmrie‘f & eih'lquisbcbmmmtid i fdrmmAll

hydr oxi de, or vm EH%P %H{ | r
trifluoroacetic aci 3{& pref era y&f erﬁtfj'l'uoroace | c&gacﬁ'& ih&eza&&:fjoﬁ’
pal | adi un car borﬂdﬂ}drﬁﬁg@ﬁ%% qapqiﬁr%ﬁurd;@qﬁa%mrm tegpbetionse and

B0 err] C pr of f Shlopohis AN IEIPEILEL 1 PRV Sy s Apazi do of

formula XXVI into an am ne formu I's, carried out_ accordjng to knomn
net hods: Suani 'F-nJ%HJIOTUﬂﬁﬁJSB‘E: Wl?Frﬁh C‘Hlta% theynpgualk mAdithges such
Bul I. Soc. Chi m Fras Stab’ﬁwﬂziﬂg@@geﬁ@égergmﬂihm bridafuL ek £H86
(1972); ane55|an Chemlig%%%ﬁ) 1296 (1965); Horner L., Liebigs

Ann. Chem , 591, PPEqHISHE)so S A Synthesis, p. 487 (1987); Vogel E.,
Ang. Chem Int.Ed. Engl., 18, 962 (1979); Purwono B., Synlett, 3, 231 (1992).
Compounds of fornmula | contain one or several chiral centres and can

t heref ore be présh additivesmre ;2.9 tartyatia aAnd -citrake fonffRacenat es

can be resol ved JBE Cadnp Mx G Hddy Budi WY dBiPdted URidde
tetraacetic acid and non-toxic salts thereof), high-
molecular polymers (such as liquid polyethylene oxide)
to regulate viscosity. Liquid carrier substances for
injection solutions have to be sterile and are
preferably filled into ampoules. Solid carrier
substances are e.g. starch, lactose, mannitol, methyl
cellulose, talcum, highly-dispersed silicic acids,
higher molecular fatty acids (such as stearic acid),
gelatine, agar-agar, calcium phosphate, magnesium
stearate, animal and vegetable fats, solid high-
molecular polymers (such as polyethylene glycols);
preparations suitable for oral application can
optionally contain flavourings and sweeteners.

The dose can depend on various factors such as manner of
application, species, age and/or-individual state. The
daily doses to be administered are about 1-1000 mg/human
preferably at 100-500 mg/human and can be taken singly or
divided into several administrations.

Within the sense of the present invention the following
oxazolidininone derivatives are preferred in addition to
the compounds mentioned in. the examples and compounds
which can be derived by combining all meanings for
substituents mentioned in the claims.



- 23 - enantionmers. Preferably diastereoners are forned fromthe racemc
m xture by reaction with an optically-active acid such as the D and L forns
of tartaric acid, diacetyltartaric acid, dibenzoyltartaric acid, mandelic
acid, malic acid, lactic acid or the various optically- active
canphor sul foni ¢ acids such as B-canphorsubkouni c aci d. It is of course

al so possible to obtain optically-active conpounds of fornmula | using the
nmet hods descri bed above by using starting materials (e.g. those of fornula
V. or VIII) which are already optically-active. Wthin the sense of the

present inventia) alil-[2-adko+d-f(A-pyrdmiddmpanxyds-pdfpetrtie igerterydl) -f or nul a |

are al so clained bu I ' |i i,d_asters Qf. th | +
formula | in which %@iﬁﬁgiééﬁﬁﬁ%%ﬁgé%ﬁﬁﬁﬁi]Wéﬁﬁé%%/%H??ﬁﬁﬁéﬁﬁﬁgfxiﬁy|,

phenyl or benzyl reQQﬂﬁain particular a nmethyl, ethyl or benzyl residue.
Sbove all as phavmmanl Gy e Ty e e A T he
usual manner e.g. bpPiRerA&inmgWd sHREehanzqaxd e Yok} or gani ¢
bases or acids such pipeti@irferdi-darekyaden gaidonat e or pot assi um hydrogen
carbonat e, 5ol M0 05 SO 1L O BALASSLUT N on 0 20k ) oo gueos
trifluoroacetic aci Gyerdnibbrmouxedal-aeiyd ] -4aiperrid ih -4+ Satdcetaiiee quid f i ed
aecording to theli et G e R I U B e B A -
oxo-octahydro-benzooxazol-7-yl}~piperidin-4-yl)~-
acetic acid
5) (1-{3-[1-(2~Methylamino-pyrimidin-4-yl)-piperidin-4-
yl]-2-oxo-octahydro-benzooxazol~7-yl}-piperidin-4-
yl)-acetic acid
6) (1-{2-Ox0-3-[1-(2-phenylamino-pyrimidin-4-yl)-
pipefidin—4—y1]-octahydro—benzooxazol-7-y1}-
piperidin-4-yl)-acetic acid
7) 2~-Methanesulfonyl amino-3-~{1-[2-ox0-3-(l-pyrimidin-
4-y1-piperidin-4-yl)—octahydfo-benzooxazol—?-yl]-
piperidin~-4-yl}-propionic acid
8) 1-[2-Ox0-3-(l-pyrimidin-4-yl-piperidin-4-yl)-
octahydro~benzooxazol-7-ylmethyl]-piperidine-4-
carboxylic acid
9) 1-[2-0x0-3-(3,4,5,6-tetrahydro-2H~[1,4"'}bipyridinyl-
4-yl) -octahydro-benzooxazol-7-ylmethyl]-piperidine-
4-carboxylic acid
10) 1-{3-[1-(2-Amino-pyrimidin-4-yl)-piperidin-4-yl]-2-
oxo-octahydro-benzooxazol-7-ylmethyl}-piperidine-4-
carboxylic acid
11) 1-{2-Ox0o-3-[1-(2-piperidin-1~-yl~-pyrimidin-4-yl)-
piperidin-4-yl]-octahydro-benzooxazol-7-ylmethyl}-
piperidine-4-carboxylic acid
12) 1-{3-[1-(2-Amino-pyrimidin-4-yl)-piperidin-4-yl]-2-
oxo~-octahydro-benzooxXazol-7-yl}-piperidine-4-
carboxylic acid



- 24 - enterally or parenterally in aliquid or solid form Al the
usual forms of application conme into consideration such as tablets,
capsul es, dragees, syrups, solutions, suspensions etc.. Water is preferably
used as the injection nmedi umwhich contains the usual additives such as
stabilizing agents, solubilizers and bultfggs~for injection solutions.

Such additives are e.g. tartrate and citrate buffer, ethanol, conpl exing
agents (such as ethyl enediam ne tetraacetic acid and non-toxic salts

t hereof ), high- nolecular polyners (such as liquid polyethylene oxide) to
regul ate vi scosi8y. 1t{aui{d-¢2r-Beneylahiherpgrinddinrgeytli) opipenitdiard-have
to be sterile and e a d s ' arrier
substances are e. gayiggéch§sl§%¥8§ghkﬁaﬁﬁﬂggfﬁg98#h% ﬁ% b&l@ tal cum
hi ghl y- dlspersed si piperiddngs4-paghokykiteagidr fatty acids (such as

stearic acid), gg)anL 9.-[a.gq&-éaaaylaﬁhﬁbugwmﬁia&ﬁf-a,-ym; periaghearat e,
ani mal and vegeta le_fats, soli nol ecul ar ymers (such as

pol yet hyl ene glycolg}] Br@ﬁ&r&?téﬁgg§8|PSBF@°FBF° 'QFY& dti"on can
optionally contain ti;aleHexaaecapboxyeteteaetid.  The dose can depend on

i f f _ap ' d/
R Vi dual st at 55 Ts (AT 458882y BLR ARy B BT 1aYd ) SBIGE T 00~
ng/ human preferablyyaq—2eexbeﬁctghydnaﬁbandooxazbé—ﬂ&&dme&hqgﬂy4er di vi ded
into several adniniﬁ&gggk ng oﬁé&gbgcﬁgso§giig gglhhe present invention

the foll ow ng oxazo I ni er vatrves ar efred in addition to
16) 4- [2-0xo-3 (3,4,5, 6—tetrahydro-2H—[1 4'lbipyridinyl-

-yl)—octahydro—benzooxazol-7—yl]-cyclohexane-
- carboxylic acid

17) 4-{3-[1-(2-Amino-pyrimidin-4-yl)-piperidin-4-ylj-2-
oxo-octahydro-benzooxazol-7-yl}-cyclohexanecarboxylic
acid

18) 4-Hydroxy-4-({2-oxo0-3-(3,4,5,6~tetrahydro-2H-
[1,4']bipyridinyl-4-yl)-octahydro-benzooxazol-7-yl]-
cyclohexanecarboxylic acid

'~ 19) 4-Hydroxy-4-{2-oxo-3-[1l-(2-pyrrolidin-1-yl-

pyrimidin-4-yl)-piperidin-4-yl]-octahydro-
benzooxazol-7-yl}-cyclohexanecarboxylic acid

20) {i-[2-0xo-3—(3,4,5,6-tetrahydro-2H-[1,4']bipyridinyl-
4-yl) -octahydro-~benzooxazol-7-yl]-piperidin-4-yl}-
acetic acid

21) 2-(Butane-l-sulfonylamino)-3-{i-[2-oxo-3-(3,4,5,6~-
tetrahydro-2H-[1,4"']bipyridinyl-4-yl) -octahydro-
benzooxazol-7-yl]~piperidin-4-yl}-propionic acid

22) 1-{2-[2-0x0-3~(3,4,5,6~-tetrahydro-2H-
[1,4']bipyridinyl-4-yl)~octahydro-benzooxazol-7-yl]~-
ethyl}-piperidine~4-carboxylic acid

23) 1-{3-[1-(2-Methylamino-pyrimidin—4-yl)-piperidih-4—
yl]-2-oxo-octahydro-benzooxazol=-7-yl}-piperidine-4-
carboxylic acid



t he conpounds nentioned in the exanpl es and conpounds which can be derived
by conbining all neanings for substituents nentioned in the clains.

- 25 - 1) 1-[2-0xo-3-(1-pyrimdin-4-yl-piperidin-4-yl)-

oct ahydr o- benzooxazol - 7-yl ] - pi peri di ne-4-carboxylic acid 2)
1-{2-Ox0-3-[1-(2-pyrrolidin-1-yl-pyrimdipyd=yl)-

pi peridi n-4-yl]-octahydro-benzooxazol -7-yl }- pi peri di ne- 4-carboxylic

acid 3) {1-[2-Ox0-3-(1-pyrimdin-4-yl-piperidin-4-yl)-octa-
hydr o- benzooxazol - 7-yl ] - pi peridin-4-yl }-acetic acid 4)
_(1-{3-[1-(2-Aniaé)pyPHBFQQHO&oyBy{ﬁiﬁeﬁi@kmetryhydrc-ZH-

0x0- oct ahydr o- benzogxa Q| r_,dli 4 i - -
(103112 Nethyl afinas P}ﬁ’é‘da Aoy Set othhyaro-BRilddodidl-2-y1)
yl ] - 2- oxo- octahydroPB@EW@dK&@NerldﬂFF- rﬁéﬁﬁ@ﬁﬂl4c acidy|)-acetic acid 6)
- (1-{2-Ox0-3-[1- 68y pﬁeQ3LQ@L@&d@BU(m4$yi1ﬁidih- -yl-p1per1d1n—4- 1)~
pi peridin-4-yl]- oct ahydr o- benzooxazol 8} 31 %]? acetlc
acid 7) 2-Methanes® ar, ?§°ﬁ?ﬂ9§ 'Jlé'Pf°F& }mﬂiﬂ?rl ne-4-
. 4-yl - pi peridin-4- yIbaamhabdeOahﬁmzooxazol 7-yl]-
pi peridin-4-yl} ro I gni I s as i U
1- [ 2- Oxo- 3- ( 1- p§? R ﬂﬁ 3 “%Lﬁqﬁnggxﬁ%p;dln 4-yl)-piperidin-4-yl]
oct ahydr o- benzooxazGFoiqﬂqmﬂahmQEqﬁhanzaﬁxaaoi-7-yl}e@ﬁmpgmﬁ1pipénidmne-
1-[2- Ox0-3-(3, 4, 5, 64t et 32%41(14]b|pyr|d|nyl
4-yl)-oct ahydro- benzooxazol 9’y methyl | - pi peri di ne- 4- carboxylic acid
10) 1-{3-[1- (2- Afi) ndprioascdidm (41 agdndiwlrpjperidin-4-yl1) -

0Xx0- oct ahydr 0- benzoxablyat-oH BN AbE¥azd 1Re-ydi 13 9ridrer i d i e PRatidxCidl 11)
1-{2- Ox0-3-[1-(2-piperidin-1-yl-pyrimdin-4-yl)-

pi peridin-4-yl]-oct 0- benzooxazol - 7-yl net hyl } -

pi peri di ne- 4- cariBQxyli-q 230xb-3- (1-pyridazin-4-yl-piperidin-4~yl) -

octahydro-benzooxazol-7-yl]-piperidin-4-yl}-acetic
acid

29) 1-[2-0x0-3-(1l=-pyridazin-4-yl-piperidin-4-yl)-~

| octahydro-benzooxazol-7-ylmethyl]-piperidine~4-
carboxylic acid

30) 4-[2-0xo-3-(1-pyridazin—4-yl-piperidin—4-y1)-
octahydro-benzooxazol-7-yl]-cyclchexanecarboxylic
acid

31) 1-{3-[2-Ox0-3-(l1l-pyridazin-4-yl-piperidin-4-yl)-
octahydro-benzooxazol-7-yl]-propyl}-piperidine-4-
carboxylic acid

32) 1-[2-0xo-3~- (4-pyrlm1d1n-4-yl-plpera21n-1—yl)-
octahydro-benzooxazol-7-yl]-piperidine-4~carboxylic
acid

33) 4-[2-0x0o-3-~(4-pyrimidin-4-yl-piperazin-1-yl)-
octahydro-benzooxazol-7-yl]~cyclohexanecarboxylic
acid

34) (£)-(3'a,7'8,70)-1-{3-[1-(2~benzylamino-pyrimidin-4-
.¥l)-piperidin-4-yl]-2-oxo-octahydro-benzooxazol-7-
Yl}-piperidine-4-carboxylic acid

“ .



12) 1-{3-[1-(2-Am no-pyrimdin-4-yl)-piperidin-4-yl]-2-

0Xx0- oct ahydr o- benzooxat ol - 7-yl } - pi peri di ne- 4- carboxylic acid
- 26 - 13) 1-{3-[1-(2-Benzyl am no-pyri m di n-4-yl) - pi peri di n- 4-
yl ] - 2- oxo- oct ahydr o- benzooxazol - 7-yl met hyl } - pi peri di ne-4-carboxylic

acid 14) 4-{3-[1-(2-Benzyl am no- pyrinidin yI) pi peri di n-4-

yl ] - 2- oxo- oct ahydr o- benzooxazol - 7- yl net hyl cycl ohexanecar boxylic acid

15) 4-{3-[1-(2-Benzyl am no-pyrimdin-4-yl)- plper|d|n 4-
yl ] - 2-oxo-oct ahydr o- benzooxazol - 7-yl met hyl } - 4-
ZYFgoéi C§CLghzxgﬂgc?ﬁ?ﬁxﬁbgéxécbd 1ﬁgyr1d1n-4-yl ilperazin-l-yl)-
o- e r o- . ‘o
4-y1) oot ahydr o ben, BOKABERFo-pRRZRG¥ABRLX 1EL | ~SthEL} pBEpRFLAiERT4TY)
4-{3-[1-(2- Ami no- pyrcarﬂbnyélwl pepdperidin-4-yl]-2- |
o, OCC a0, DoggRoN Bt oLotbl (IRl BIRMATALE YR Lrsain®ifa} 2
[1,4']bipyridinyl-4- yBXahydabydyolbpanbanaaebl?syypa-piperidine-4—

cycl ohexanecar boxyl i g4 BbQ g% 4dehtydr oxy-4-{2-oxo-3-[I-(2-pyrrolidin-1-yl-
pyrimdin-4-yl) gerl *X: oct ahydr o-
benzooxazol - 7- yI$7 yérbﬁeQKREéangkyﬁu -setyahyyiro-2H-[1,4' ]bipyridinyl-

{1-[2- Ox0-3-(3, 4,5, 64L91§ah&ﬁéﬁFaHbPéyélbgbﬁfébﬁhlﬁh 6-yl]-piperidine-4-
4-yl)-oct ahydro- benzooszo - I peridin-4-yl} acetic acid 21)

2- (But ane- | - sul f onyl §8F 8¥Yélfla%280xo 3-(3,4,5, 6-
tetrahydro- ZFF[lss)]mhmsPmdhmyhaﬁinb}pytuﬁﬁudne4-y1)-plperldln-4-y1]-2-
?e?goFEaEQL g {5]4pgggrlgfg Hyér% %ﬁg 5825 oxazo -%-yl}-p1per1d1ne-4-
[ 1, 4" ] bi pyridinyl - 4- gayboryadhigdacidenzooxazol - 7-yl ] -

t hyl ' I di - d,33 - -4 - -
i {g %lPzgekétkgﬁ92]EingfP#PQBQTH % %henglaglno pyrimidin-4-yl)

yl ] - 2- oxo- oct ahydr o- Eéngséﬁa@cﬁ-ylgrpeyapyﬂrerﬁycAOPentaoxazol 6-yl}~-
piperidin-4-yl)-acetic acid

40) 1-{2~[2-Oxo-3-(3,4,5,6~-tetrahydro-2H-
[1,4']bipyridinyl-4-yl)-hexahydro-cyclopentaoxazol-6-
yl]-ethyl}-piperidine-4-carboxylic acid

41) 1-{2~Ox0-3-(1-pyridazin-4-yl-piperidin-4-yl)-
hexahydro-cyclopentaoxazol-6-yl]-piperidine-4-
carboxylic acid

42) 1-[2-0x0-3-(4-pyridin-4-yl-piperazin-1-yl)-hexahydro-
cyclopentaoxazol-6-yl]-piperidine~-4-carboxylic acid

43) 4~Hydroxy-4-[2-oxo-3-(3,4,5,6~tetrahydro-2H-
[1,4']bipyridinyl-4~-yl)-hexahydro-cyclopentaoxazol-6-
yl]-cyclohexanecarboxylic acid

44) 1-[2-Ox0-3-(1l-pyrimidin-4-yl-piperidin~4-yl)-~
octahydro-cycloheptaoxazol-8-yl]-piperidine-4-
carboxylic acid |

45) 1-{2-0x0-3-[1=-(2-phenylamino-pyrimidin-4-yl)-
piperidin-4-ylj-octahydro-benzooxazol-7~yl}-
piperidine-4-carboxylic acid

46) 1-[2-O0x0-3-(3,4,5,6-tetrahydro-2H-{1,4"']bipyridinyl-
4-yl) -octahydro-cycldheptaoxazol-8-yl]-piperidine-4-
carboxylic acid '



carboxylic acid - 27 - 24)
1-{3-[2-Ox0-3-(3, 4,5, 6-tetrahydro-2H

[1,4" ] bipyridinyl-4-yl)-octahydro-benzooxazol -7-yl]-

propyl } - pi peridi ne-4-carboxylic acid 25)
1-{3-[2-Ox0-3-(1-pyrimdin-4-yl-piperidinyg-yl)-

oct ahydr o- benzooxazol - 7-yl ] - propyl } - pi per1 di ne- 4- carboxylic acid 26)
1-(3-{3-(lI-(2-Am no-pyrimdin-4-yl)-piperidin-4-yl]-
2- 0X0- oct ahydr o- benzooxazol - 7-yl } - propyl ) - pi peri di ne- 4- carboxylic acid

27) 1-[2- Oxo- 3- 7)) pi{3azilr-(2—pimipoppyrdmiddnyd)y1l) -piperidin-4-ylj-2~
octahydro-benzooxazgl-z- %%H@ %LiQi Bt AR Nh-G ~v1 J%%(Lé%@- -4~

1-[ 2- Oxo- 3- (1-pyri gﬂH% -d%I pg Fgl H—E—y - yl} P ine
gctghydro-begzogiazahrbcwyﬂﬂm pediddi n- 4-yl } - acetic acid 29)
1-[2-Oxo-3-(1- h d8zi_d-rWl 3 Yo U EYPZ LA VA P P S SR s din=4=v]1=2—
oc'E ahydr o- b((anzggégzgla- g?yl[éet(%—?ﬁllggp ??&%r%ﬁ 4 yl)cgrll?oe{)}ﬁléf z;_lciycil']3(§
4-[ 2- Ox0- 3- (1- pyr i d@XProsbphydinescydlehepfFapxazol-8-yl} -piperidin-4~yl) -
icEgh{grg;begz?gxanggzigjhfgxflohexangparboxyiic acid 31)

-{3-[2- Oxo- 3- (1-pyridazin-4-yl - pi peridi n-4-yl ) - . e oa
(ic'E zzihéc(lr oébt(a 2 z 06?52 &I‘T{?-'ﬂg‘;;;c;ﬂﬂ @-’@:ﬁ@ﬂlé;%é;ﬁ{ l;pyiéﬂ"m;ﬁ;éf Bsid 32)
-[ 2- Ox0- 3- (4- pyr i mpdiperd: “ydrjasctahydiro-cycloheptaoxazol-8-
Lo e s oo aZ Y et P el uC 19 acidf' ¢ 39)

-[ 2- Oxo- 3- (4- pyri i N-4=yl’- prrper aZin-1-yl)™-
oct ahydr o- benz 084z di~(2~dx¥o-dydllot@xdpyrddimag-yd anincicipydmidin-4-y1] -
()-(3a 7 [err], 7l eH‘]Qeﬂ‘cii%-ghLy&%Jm benzé@@dl@;l-e?,?fddaeadzdr-“r-yn -

yI)-piperidin-4-y|]-310xq-qct xazol - /-

yl }- pi peri di ne- 4- caPd@epiidingsi4rcarboxylic acid

51) 1-(2-0x0-3~{1-[2-(pyrimidin-2-ylamino)-pyrimidin-4-
yl]l-piperidin-4~yl}-octahydro-benzooxazol-7-yl) -
piperidine-4-carboxylic acid

52) 1-(2-0x0-3-{1-[2-(1,4,5,6~tetrahydro-pyrimidin-2-
ylamino) -pyrimidin-4~yl]-piperidin-4-yl}-octahydro-
benzooxazol-7-yl) -piperidine-4~carboxylic acid

53) 1-{3-[1~(2~-Cyclohexylamino-pyrimidin-4-yl)-piperidin-
4-ylj-2~oxo-octahydro-benzooxazol-7-yl}-piperidine-4-
carboxylic acid

54) 1-{3-[1~(2-Pyrrolidin-1-yl-pyrimidin-4-yl)-piperidin-
4-yl]-2-thioxo~octahydro-benzooxazol-7-yl}-
piperidine-4-carboxylic acid

55) 1—{2-0xo—3-[1-(2-pyrrolidin—1-y1—hexahydro-
pyrimidine-4~-yl)-piperidin-4-yl]-octahydro-
benzooxazol-7-yl}~-piperidine-4-carboxylic acid

56) 1-{2-Ox0-3-[1l-(2-pyrrolidin-1-yl-1,4,5,6-tetrahydro-
pyrimidin-4-yl)-piperidin-4-yl]-octahydro-
benzooxazol-?-yl}-pipéridine-4-carboxylic acid

57) 1-[3-(1'-Benzyl-{1,4']bipiperidinyl-4~yl)-2-thioxo-
octahydro-benzooxazol-7-yl]-piperidine-4-carboxylic
acid



- 28 - - 35) 1-{2-[2-0Ox0-3-(4-pyridin-4-yl-piperazin-1-yl)-

oct ahydr o- benzooxazol - 7-yl ] - et hyl } - pi peri di ne- 4- carboxylic acid 36)
1-[2-Oxo-3- (Il -pyrimdin-4-yl-piperidin-4-yl)-

hexahydr o- cycl opent aoxazol - 6-yl ] - pi peri di ne- 4- carboxylic acid 37)
1-[2-Oxo0-3-(3, 4,5, 6-tetrahydro-2H-[1, 4' LbggyLi di nyl -

4-yl)-hexahydro-cycl opent aoxazol - 6-yl ] - pi peri di ne- 4- carboxylic acid
38) 1-{3-1-(2-Am no-pyrimdin-4-yl)-piperidin-4-yl]-2-

oxo0- hexahydr o- cycl opent aoxazol - 6-yl } - pi.peri di ne- 4- carboxylic acid 39)

(1-{2- Oxo- 3-[ 1- 68) phepgladetyliwind-ad-1344y6), 6-tetrahydro-2H-

pi peridin-4-yl]-hexahydroscycl oapent aoxazal - 6-yl 1 - _ e _

piperidin-4-y|)-acei&¢qégpﬂ¥wﬁ? P?%—?zy 09§¥P§¥2F8,8ﬂﬂ5ﬂ9§$&&?o7éﬁ}l

[ 1, 4" ] bi pyridinyl - 4piperidinerd-carpoxyidat acidzol - 6-

yl]-ethyl}-pipegpdi ne+4-_cal | Cigd ;) — =

1 o b (o Rl gt e %‘%péﬁi'gi'ﬁ!f tFpzabydro-2x

hexahydr o- cycl opent §8x42 dkipypidinydevriill eogtahydroabemepoxazedi~y -¥1)] -

1'[2'CN0'3'(4'pyr'dbﬂ'érﬁhi&kpﬂL%%k%b%YlEb'B%&ahYQVO'

cyclopentaoxazoI-G-yIf[plper|d|ne-4-carb%¥yllc acid 43)

4- Hydr oxy- 4- [ 2- §93- 3=(38xIndelgr¥dmpibylipl=-[2-0x0-3-(3,4,5,6-

[ 1, 4']bi pyridi nyl - 4¢pkrahspeaio-eme-[ay,al'qrdpyadddngl-d—yl) —octahydro-

yl]-cycl ohexanecarboxylic acid 44 i ared A e o . .

1-2- Ox0- 3- (1-pyri o 985ﬂ39 'éE&Fdiﬁ9§9fPF}ne 4-carboxylic acid

oct ahydr o- cycl oléapt deBatyll-A-~[I2l~opicrSr-i(3i, 46 54 -6 -tetrafmyldnoH2H- aci d 45)

1-{2- Ox0- 3-[ 1- ( 2- phenyl,arh Qs nyrd . di_n- 4~ ) - el 1

pi peridin-4-yl]-oct iﬁy r %& z%)ig)%a 0 ?7§Q1X}J-oc?ahygf8eﬁe&zr?g-x -z(?é}r go%/]l]i C

aci d 46) 1-[2-CXO-3PGPPIAQM&QﬂQﬂQﬂﬁbﬁN¥¥HQ-PE}Q‘]bipyridinyI- _ _

4-yl') - oct ahydr oggychalterioaazqls, &, le-teReahdard—2H-[ 1, LLAHIPPH iidi ral-d
4-yl)-octahydro-benzooxazol~7-yl]-4-phenethyl-
piperidine-4-carboxylic acid

63) (-)—-(3's,7'S,7R)-1-[2~0x0-3-(3,4,5,6-tetrahydro-2H-
(1,4']bipyridinyl-4-yl)-octahydro-benzooxazol-7-yl]-
piperidine-4-carboxylic acid [0]20,=-17.4°(c=1.18;
CHC1,)

64) (+)-(3'R,7'R,78)-1-[{2-0x0-3-(3,4,5,6-tetrahydro-2H-~
[1,4']bipyridinyl=-4-yl)-octahydro-benzooxazol-7-yl]-
piperidine~4-carboxylic acid [a]20,=+18.7°(c=1.2;
CHC1;)

The following examples show some of the variants of the
process that can be used to synthesize the compounds
according to the invention. However, they are not
intended to represent a limitation of the subject matter
of the invention. The structure of the compounds was
confirmed by lH and optionally by 13C-NMR spectroscopy
as well as by mass spectrometry. The purity of the
substances was determined_@y means of C, H, N as well as
thin layer chromatographyf°



- 29 - 47) 1-{3-[I-(2-Anino-pyrinidin-4-yl)-piperidin-4-yl]-2-

oxo0- oct ahydr o- cycl ohept aoxazol - 8-yl } - pi peri di ne- 4- carboxylic acid 48)
(2-{3-[I-(2-Am no-pyrimdin-4-yl)-piperidin-4-yl]-2-
oxo-octahydro-cycloheptaoxazol 8-yl }-piperidin-4-yl)- acetic acid 49)

1-{2-Oxo-3-[|-(2-piperidin-1-yl- pyr|n1d|§ 4_y|)
pi peri di n-4-yl]-octahydro-cycl ohept aoxaz

yl met hyl } - pi peri di ne- 4-carboxylic acid 50)
1-(2-Cxo-3-{1-[2-(pyridin-4-y|anino)-pyrinidin-4 yl]-
pi peridin-4-yl Jg hy dr0- benzooxazol - 7-yl') - pi peri di ne- 4-car boxylic
acid 51) 1-(2-C%%@§QTI‘T2 (pyrimdin-2-ylam no)-pyrimdin-4-

yl]-pi peridin-4-yl}-octahydro-benzooxazol -7-yl) -

El?grgggng ?1c?r (0)'¢ I|c QC|d 2) 6-tetrahvdro=2H-

yl am no) - pyrlm 03 | ey TH 4+ 11430y nzooxazol-7-yl]-
benzooxazol - ' | di d’:\CI d 53)

1{3[]_(2(ch-'--*"” S ARBLIE LN = pi peri di n-

4-yl ] -2- oxo-oct ahydr o- benzooxazol 7-yl }-pi peridi ne-4- carboxylic acid
54) 1-{3-[I-(2-Pyrrolidin-1-yl-pyrimdin-4-yl)-piperidin-
4-yl]-2-thioxo-octahydro-benzggxazol - 7-yl }- pi peri di ne-4-carboxylic
acid 55) 1- {2 xo-3-[ | - (2- priE%L ¥ - hexahydr o-

pyri m di ne-4-yl)-piperidin-4 qué\ad&o-

benzooxazol - 7-yl } - pi peri di ne- 4-car i2cCacid 56

1-{2- Oxo-3-[ 1-(2-pyrrolidin-1- yI 1, 4, 5 #Hf?>XQ%

pyrimdin-4-yl)-piperidin-4-yl]- octahy H

benzooxazol - 7-yl } - pi peri di ne-4-carboxylic acid 57

1-[3- (1" -Benzyl -[1, 4" ] bi pi peridinyl-4-yl)-2-thi oxo-

oct ahydr o- benzooxazol - 7-yl ] - pi peri di ne-4-carboxylic acid

a) A solution of 46 g (0.4 mol) 4~chloropyridine and

123.5 g (0.86 mol) 4-piperidone-ethylene ketal is
heated in 400 ml p-xylene for 48 h under reflux.
Subsequently the reaction mixture is cooled, the
precipitated precipitate is removed by filtration,
the mother liquor is concentrated to dryness and
the residue is purified by column chromatography on
silica gel (ethyl acetate/saturated ammonia-
alkaline methanol 9/1). In this way 79.7 g (90 %)
8-pyridin-4-yl-1,4-dioxa-8-aza-spiro-{4.5]decane is
obtained as a white powder. m/e=220; Fp=65°C.

b) A solution of 79.7 g of the ketal produced in a) in
21 tetrahYdrofuran is admixed with 1 1 6 N
hydrochloric acid and the reaction mixture is
stirred for 2 h at room temperature. Subsequently
the tetrahydrofuran is removed in a vacuum on a
rotary evaporator, the hydrochloric acid solution
is alkalysed with semi-concentrated ammonium
hydroxide solution and‘extracted four times with
100 ml methylene chloride each time. After drying



- 58) 1-[2-Acetylimno-3-(3,4,5,6-tetrahydro-2H
, 4" ] bi pyridinyl -4-yl)-octahydr o- benzooxazol - 7-yl ] -
peri di ne-4-carboxylic acid 59) 1-[2-Imno-3-(3,4,5,6-tetrahydro-2H
4' ] bi pyridinyl -4-yl)-octahydro-benzooxazol -7-yl] -
perldlne 4-carboxylic acid 60) - 32 =
4- (1H I ndol - 3-yl nmet hyl ) -1-[ 2- oxo-3-(3, 4, 5, 6-
tetrahydro-2H[1, 4' ] bi pyridinyl -4-yl)-octahydro-
benzooxazol - 7-yl ] - pi peri di ne-4-carboxylic acid 61)
4- But yl - 1- [ 2- oxo- 3- ( 8hé, bofibiiatdabydani2Hextracts over sodium sulfate
[1,4']bipyridinyl - oz.hen | - Zevl Lo s . c ol :
pi peri di ne- 4- carboxy%bg g%bg@%g? tBS é89636%, %h& Le51due is purified
1-[ 2- Oxo- 3-( 3, 4, 5, 6- byt cahypsnochropatoegrbppyr pdi sjllica gel. In this way
4-yl ) -oct ahydro-benzggxazgl I ethyl - e- 4- carboxylic
actd 63) (-)-(3 S 7 8@ % 8 (iob k- §1Q?394ES¥65 6 teﬂkgﬁgaébﬂ
[1,4']bipyridinyl-4- ﬁF)406P&RYHFGJB¥3266?&20P579?FFlned as a grey
pi peri di ne- 4- carboxybbwdagldibeuqu[gpehﬁea e 4[err] (c=1.18;
CHCl [err]) 64) (H)-(3'R 7 R 7S)-1-[2-Oxo0-3-(3,4,5,6-tetrahydro-2H
[1,4"]bipyridinyl-4-yl)-octahydro-benzooxazol -7- yI

C13)

pi peri di ne- 4- carboxyli [etr LL[ rr] + TLer

The foll ow ng e%gnplésgg EQo% gt #L eIV EH aafé-sbkﬁﬁgY%}%@ggg at can be
used to synthesize t{§vaopolrdsJacOvgdi fheme, tﬁﬁ,lnﬁéﬁthﬁ73Hdm@mdr t hey
are not intended to Bﬁpgei&&ﬁa%ohb”&hakgﬁnmﬁfd&ﬁ%}ﬁ?ﬁk&&@a&ﬁh&?%&ﬂ&qtH%

i nvention. The structur ounds was con

optional |y by 13C NVRAB3EL: 8%c 5§ H&tﬂeﬁp 539b§eﬁ§s§b§§§@tﬂdﬁ@@hyl‘The
purity of the substapaasresdldas’ Hetesdvdy-dBEane ekabtildn Midtutel lisas thin

layer chronatographystlrred for a further 4 hours at 0°C, it is then
admixed with 600 ml water and the aqueous solution

0
1
|
1,
|

is extracted four times with 100 ml ethyl acetate.
After drying the combined organic phases over
sodium sulfate and removing the solvent under
reduced pressure, the residue is distilled in a
vacuum. 50 g cis-1l-tert.-butyl~dimethyl-silyloxy-
2,3-epoxycyclohexane is obtained. bpg gs=74°C.
1H-NMR (CDCl3):8 = 3.90 ppm (m, 1H); 3.10 (broad s,
1H); 3.0 (broad s, 1H); 1.65 (m, 2H); 1.40 (m, 3H);
1.15 (m, 1H); 1.82 (s, 9H); 0.01 (s, 6H).

d) A mixture of 20 g epoxide 1c) and 34 ml 4-
piperidine carboxylic acid ethyl ester in 160 ml
ethanol is heated for 48 hours under reflux.
Subsequently the reaction mixture is evaporated to
dryness and the residue is purified by column
chromatography on silica gel (ethyl acetate/
isohexane=1/2). 22.2 g (%)-(1a,28,3B)-1-[3~(tert-
butyl-dimethylsilanyloxy)-2-hydroxy-cyclohexyl]-
piperidine-4-carboxy;%c acid ethyl ester is
obtained as a white powder. m/e=385.



- 31 - Exanmple 1 ()-(3'[err],
7' [err],7a)-1-r2-Oxo0-3-(3.4.5. 6-tetrahydro-2H [I
, 4" ] bi pyridinyl -4-yl)-octahvdro- benzooxazol - 7-yl | - pi peri di ne-4-carboxylic

aci d [err] a) A solution of 46 g (0.4 nol) 4-chloropyridine
and 123.5 g (0.86 nol) 4-piperidong-gghyl ene ketal is heated in
400 m p-xylene for 48 h under refl ux. Subsequently the reaction

m xture is cooled, the precipitated precipitate is renoved by
filtration, the nother liquor is concentrated to dryness and t he
residue/is puriéged hysaohwﬁbnconEB}oggap&yﬁna algf?&ulP@a @eid aethgg ,
acetate/saturated a al i t ha n_t.hi s .way g
(90 %9 8- pyri di 3 e?PY}aElﬁn X5 §%§Z§ESBFF§YEE §i&&&&ﬁ§&e is

obtained as a white pdwixed ate$220;°CFliatelrn@iCtempeyatiirsomithor’.df ma9. 7
‘of the ketal prOduceﬂekﬂagé gfoﬁlc %c%d?%h&%?&ﬁ%Of%h%nfé%d%yad‘ gﬂ@&% %

6 N hydrochl ori ¢ aci reaction mxtu tirre
at room tenperat ure. i8supdd@wes: tp stir for one hour at room

temperature, subsequently 50 ml saturated sodium
hydrogen carbonate solution is added, the phases
are separated, the organic phase is washed with

100 ml water and dried over sodium sulfate. After
removing the solvent on a rotary evaporator, the
residue is purified by column chromatography on
silica gel (ethyl acetate/ischexane=1/3). 21 g (%)-
(1a,28,38) -1-[3-(tert.-butyl-dimethylsilanyloxy)-2-
methanesulfonyloxy-cyclohexyl]~-piperidine-4-
carboxylic acid ethyl ester is obtained as a light-
yellow oil. lH~NMR (d5-DMSO):5=4.45 ppm (d, 1H);
4.20 (broad s, 1H); 3.95 (q, 2H); 3.10 (s, 3H);
2.88-263 (m, 2H); 2.50 (m, 1H); 2.20-2.00 (m, 2H);
1.75-1.62 (m, 1H); 1.58-1.18 (m, 7H); 1.10 (t, 3H);
0.80 (s, 9H); 0.01 (s, 6H).

£) A solution of 21 g of the silyl derivative 1le) in
200 ml tetrahydrofuran is admixed with 63 ml of a
1.1 molar tetrabutylammonium fluoride solution in
tetrahydrofuran. The reaction mixture is allowed to
stir for 30 hours at room temperature, then
concentrated to dryness and the residue is
chromatographed on silica gel (ethyl acetate/
isohexane=95/5). 6.3 g (f)~(la,28,38)-1-(3-hydroxy-
2-methanesulfonyloxy-cyclochexyl)-piperidine-4-
carboxylic acid ethyl ester is obtained as a white
powder. m/e=349,

*
M
v

g) A mixture of 5.48 g of the hydroxymesylate 1f) and
550 mg sodium hydride is stirred for one hour at

g
1
h



t he tetrahydrofuran

I's renmoved in a vacuumon a rotary evaporator

hydr ochl oric acid sol ution Is al kalysed with sem -concentrated

anmoni um hydr ox

i de sol ution and extracted four times with 100

nmet hyl ene chloride each tine. After drying

- 32 - the c
renovi ng the sol vent
on silicagel. Inth
[1,4']bipyridinyl-4-
Fp=102[err] C c)

(Svante T., J. Og.

m di met hyl f or mam de

onbi ned organic extLa?hs_over sodium sul fate an
, the residue is purifi

i's way .64.2 g (100 %yield) 2,3,5,6-tetrahydro-
one is obtained as a grey powder. m e=176;

S ol e asaLe. | n 6
m , ) s n g I.m Z0l e n
spbpeueic sddisian gl 50 BlovpteR i, 1 Sigred

t he
i
d

ed by col umm chr omat ogr aphy

50

tert.-butyl dinethyl for 15 Guursoat &0ec.ARfterwatdst the @HR iien neEndwed | S

stirred for a furthe
m water and the aqu
et hyl acetate.
sodium sul fate and r
residue is distilled
cis-l-tert.-butyl-di
bp[err]=74[err] C.
(broad s, 1H)
1.15 (m 1H); 1.82 (
lc) and 34 m 4-

et hanol is heated fo
m xture i s evaporate

h)

h . e ! ith &
ehue SR, Veilorkitor, oriel haf Aoy WA
eotaached neee tdmels Wddhodgamlc methvdens ghloride

QI R nlde a¥tete r&rgg.riﬁe khe combAMEECHIARSY Phaddie

ﬁé&gﬁ |s°91‘+tm%iiilffr2te an%, Femoingy dhen Sekvents hidi n

vacutin [3HoNR (¢§PerahsFa~i(k , 3 -2pdyPripdlithekiyl) 3. 10

3..0 (kb ds, 1H).; 1.5 . . 1.40 SH) ;

Pl ,rdoig‘.ﬁ%'(c?%zﬁy.hc é)rgldzgtﬁyilt Lﬁsé:(eg Jfgl) g epoxi

ohtigisredliase a yrdldop iod Jawhdchi Hy restatred rfuthed
q€§éﬁ%ﬂgﬁdf¥¥ghéfﬂgdP&ficaticﬁHbsequently the react

A solution of 3.4 g of the epoxide produced under
1g), 5.3 g sodium azide and 4.3 g ammonium chloride
is heated for 24 hours at 70°C in 50 ml of an
ethanol/water mixture (80/20). Subsequently the
ethanol is removed in a vacuum, the residue is
diluted with 10 ml water and the aqueous solution
is extracted three times with 15 ml methylene
chloride each time. After drying the combined
organic phases over sodium sulfate and removing the
solvent on a rotary evaporator the crude product is
chromatographed on silica gel (ethyl acetate/
isohexane: 4/1). In this way 2.74 g (£)-(1ca,28,30)~-
1-(3~azido~2~-hydroxy-cyclohexyl)-piperidine-4-
carboxylic acid ethyl ester is obtained as an

‘orange~coloured oil, which slowly solidifies. 1H-

i)

NMR (d6-DMSO): 8=4.53 ppm (broad s, 1H, OH); 4.05
(d, 2H); 3.30 (broad 4, 2H); 2.80 (quasi d, 1H);
2.65 (quasi d, 1H); 2.50 (m, 1H); 2.25 (m, 3H);
1.90-1.40 (m, 7H); 1.30-1.02 (m+t, 6H).

A solution of the azide produced in 1h) in 20 ml
ethanol is admixed with 0.8 g 10 % palladium/carbon
and the mixture is hydrogenated for 6 h/40 mbar at

00
m

ed.

de

i on



dryness and the residue is purified by colum chromat ography on silica

gel (ethyl acetate/ | sohexane=1/2). 22.2 ¢
()-(l[err],2[err],3[err])-1-[3-(tert-

but yl - dlnethyIS|Ianonxy) 2- hydr oxy-cycl ohexyl | -

pi peri di ne-4-carboxylic acid ethyl este+s 3% - obtai ned as a white
powder. m e=385. - 33 - e) A sol ution
of 18.7 g of the alcohol 1d) and 12 m triethylamne in 200 ni

met hyl ene chloride is adm xed at 5-10[err]Cinternal tenperature with
5.4 ni met hanescbémtenperatehe or seleseqhentbucthencatalvst is s

allowed to stir for f&ﬁ?$@@rb tcafgg%a%on Q§UtlO%t#éfugggﬁsgguently 50 m

saturated sodi um dr oge e so t he phases
are separated, the cﬁ@ﬁ@ﬁﬂt§m5%@ P8 YEREACY e¥Aporatapy AN Rh%érwaﬁd dried

over sodium sul fate. gpitgr(+) (1&g@pyg@g_1h§35@myﬁaxznnyar69yary
evaporator, the | due

col uym chtonat ogr a
silica gel (ethyl ac%¥ f%??§5#g gﬁgeﬁ}gineQﬁ'ﬁaf ?xyflc 8624 2BRL-°Ys
(Iferr],2[err], 3[errohbtdindd(tEAB. 21t yI - di net hyl si | anyl oxy) - 2-
met hanesul f onyl oxy- cycl ohexyl ] - pi peri di ne- 4- carboxylic acid ethyl
ester is obtained as a light- yellow oil. 1H NVR (d6-DVBO) :[err]=4.45

3?3%5363135 2! 3 5 B i?ﬁeﬁgy 0515%42 gﬁ Ad: &%{D 13614 £§§o§ %h )2y
1.58-1.18 (m 7H): 13475(9, sg@jun trlaeeB@tesbogﬂyydnlée is, 49HP1 f)y A

solution of 21 g of héenpibib eRLbYIEVEs|GhitFed £or288 B atekbailydr of uran
is adm xed with 63 n¥ nol ar %itr but Iannonlun1%&gor|de

solution in t et %ﬂ?ﬁFBFHFﬁn S?ﬂﬁeﬁgﬁﬁ BnthextgrREION PLETHY S &S
stir for 30 hours atadmbredewpthatorm]l wAter and asehdtéftedt edtholdNyness

and the residue is poq G0 20R1Q958PRCaRPeR' LLEEr 2B nGCLAY pRYELE! Bhe
aqueous acidic phase is again extracted with 10 ml
methylene chldride and then alkalized with 1 N
sodium hydroxide solution. After extracting the
alkaline mixture three times with 15 ml methylene
chloride each time and drying the combined organic
phases over sodium sulfate, the solvent is removed
on a rotary evaporator. The crude product is then
purified by means of preparative HPLC (RP 18,
methanol/buffer (pH=7.5) 70/30). In this way 2.5 g
(¥)-(1a,28,3a)-1-[2-hydroxy-3~-(3, 4,5, 6~tetrahydro-
2H-[1,4"']bipyridinyl-4-ylamino)-cyclchexyl]-
piperidine-4-carboxylic acid ethyl ester is
obtained. IH-NMR (d6-DMSO): 3=8.20 ppm (d, 2H);
'6.85 (d, 2H); 4.15 (m, 1H); 4.12 (g, 2H); 3.85
(broad 4, 2H); 3.10 (t, 1H); 3.0-2.8 (m, 4H); 2.70
(d, 1H); 2.55 (m, 2H); 2.30 (broad t, 3H); 2.0 (d,
1H); 1.88 (m, 4H); 1.80-1.50 (m, 5H); 1.38-0.88 (m,
5H); 1.25 (t, 3H).

k) A solution of 2.5 g of the aminoalcohol from 1j)
and 1.9 g carbonyldiimidazole in 20 ml dimethyl-
formamide is stirred for 15 h at room temperature.



i sohexane=95/5). 6.3 g ()-(l[err],2[err],3[err])-1-(3-hydroxy-

2- met hanesul f onyl oxy- cycl ohexyl ) - pi peri di ne- 4- carboxylic acid ethyl
ester is obtained as a white powder. m e=349. g) A m xture of 5.48
g of the hydroxynmesylate if) and 550 ng sodium hydride is stirred for
one hour at - 34 - 5Cin 200 m
tetrahydrofuran (THF) and after subs%quent addition of 50 m water it
is stirred for 15 hours at 50[err]C. Afterwards the THF is renoved

on a rotary evaporator and the aqueous m xture is extracted three

times with 30 m ”EtQMBQEQuéﬁhQQ'Qﬁe reacf®6l EbDMBtibh! ek di¥pbBEatll to
conbi ned organi c phase over. sodi um_.sul fate and rsnDV|n t he solvent

ina vacuum 3. QdEYP?sFrﬁﬁg Eheoresigiey isyepEhigH) by means of
pi peri di ne- 4- car boxyprepagatdiekhpbres(erck, SeleﬁstLnmdtnanalybhEﬁWTOi

which is reacted further i ut _addj tional ur| ation

solution of 3.4 g of%Pﬁ37e8bxngsgSOdaBeghbﬁdg?y ne Pb§a1§§3 7§0§|um
azide and 4.3 g amotpa(3hip7irAe7a) -1-{2-bra+-Bd(8p4, 246htatsahydf6&2HP]C
in 50 mM of an hapol 4 XL Yr 8 b

et hanol is renoved i iaivi%éﬁﬁ%iéﬁgy?eglgli Qéégﬁydﬁg ﬁgﬁggekg%ﬁ& 8 n

wat er and the aqueousliopipevﬁdine-4fsaEhOXﬁ&LedachdesthY&essﬁﬁrha$5am

met hyl ene Chlor&€$18§0313 Aﬁggr drylng t he conbi ned organi c
phases over sodium sulfate an V|ng t he solvent on a rotary
evaporator the crude product is chromat ogr aphed on silica gel (ethyl

SO o2y omchogerihbby PEobobB: ke shE Sekla PhERF] B0 chrk 22,

ester is obtained as4as0 ml 1 N sodium hydroxide solution in 30 ml
methanol is stirred for 1 h at room temperature.
Subsequently the methanol is removed in a vacuunm
and the product is purified by means of an ion
exchanger (Dowex 50, H form). In this way 0.95 g of
the title compound is obtained as a white powder
Fp.> 200°C. m/e (EI spectrum)=500 (measured as a
trimethylsilyl derivative).

Example 1la

(=)~(3'S,7'S,7R)-1-[2-0x0-3-(2,4,5,6-tetrahvdro-2H-
1,4'1bipvridi -4-y1l)} -octahvdro-benzooxazol—-7- -

iperidine-4-carboxylic acid

e
After carrying out reaction steps 2a)-2¢) substitution

of the racemic cis-2,3-epoxycyclchexanol in example 2a)



orange-coloured oil, which slowy solidifies. 1H NVR (d6- DVBO) :
[err]=4.53 ppm (broad s, 1H OH); 4.05 (g, 2H); 3.30 (broad d, 2H)
2.80 (quasi d, 1H); . 2.65 (quasi d, 1H); 2.50 (m 1H); 2.25 (m 3H);
1.90-1.40 (m 7H); 1.30-1.02 (mtt, 6H). i) A solution of the azide
produced in lh) in 20 m et hanol ig EQaned with 0.8 g 10 %

pal | adi um car bon and the m xture is hydrogenated for 6 h/40 nbar at

- 35 - roomtenperature. Subsequently the catalyst is renoved by
filtration and the solution is concentrated on a rotary evaporator. In

this way 2. Byg (0R, (zhz[,elsr)]-,lthaﬁ:bx%a)z B-eporyicyeldnidinexyrields the

cycl ohexyl I per.idin car, I|c acl _obt.ai ned. FAB 271.

J 3/ A sgl Lt Poﬁog j‘l mpfué’%ge(a‘gt 3ﬁe§ﬁ3) and 1do-3= §1y d‘Ysodl um

triacetate borohyéﬂnﬁexya)4®nper1d1naﬁ%*wmtnxydhboaaﬂd|eth¥lresmhﬁoa 48 3

at room abolLe, e | e [ adm xe
?EQ 18 aC|d|f g#?ﬂﬁiy%ﬁefg))aﬁ%#ggﬁﬁiéﬁuﬁﬁé dlt¥$t

wth 10 m water oric aci
separating the snmndhes obtaaq@dowaé@g@mlwhageeb@nm@ 1 igxtildot ed with

10 met hybene chhoyl.dgcandgthepcalkalized with 1 N sodi um
hydroxi de sol ution’ After extractifg the® al kaline m xture three tines
with 15 n nethylene chloride each tine and drying the conbined
organic sqdi sul f at t he sol yent i s renov on a
rotary evapor at gii ?%e%csr) k’é’% %lé “ERexYcYc %&Haﬂ%&%f

prepar ati ve HPL&ccBRdifg to svrmﬂearml /(auf b&lgd(pitieﬁ .5387,0/13®)0 (Ima?t:?l)z way
2.5 ¢ [er I e roxys3-(3,4,5,.6-tetrahydro-
2H- [ 1, 4' ] bi pyri §&°&§§ﬁ§H$%5 y@&&%ﬁﬁ LAY hiower 4nthe

literature (Fukazawa et al., Tetrahydron Asymmetry 4,
2323 (1993)) by means of meta-chloroperbenzoic acid.

Ekample 2

Additional process for the production of (#)-(1c,28,30)~1-

3-azido-2-hyvdroxy-cyclohexyl)-piperidine-4-carboxvlic

acid ethyl ester 1h)
OH OEt
N, . @u‘“

a) A solution of 119.65 g cis~2,3-epoxycyclohexanol
(see example 1lc) and 188 ml triethylamine in 400 ml
methylene chloride is admixed at 0°C with a
solution of 240 g p-toluenesulfonic acid chloride
in 500 ml methylene chloride. Subsequently the
reaction mixture is stirred for 15 hours at room
temperature, the precipitated salt is then removed
by filtration and the filtrate is washed with
100 ml saturated sodiuh hydrogen carbonate
solution. After drying the methylene chloride phase




peridine-4-carboxy|ic acid ethyl ester is obtained.'[err]H-NNR

pi

(d6-DVBO) . [err]=8.20 ppm (d, 2H); 6.85 (d, 2H); 4.15 (m 1H); 4.12
(q, 2H); 3.85 (broad d, 2H); 3.10 (t, 1H); 3.0-2.8 (m 4H); 2.70

(d, 1H); 2.55 (m 2H); 2.30 (broad t, 3H); 2.0 (d, 1H); 1.88 (m 4H);
1.80-1.50 (m 5H); 1.38-0.88 (m SHyg 1.25 (t, 3H). k) A sol ution
of 2.5 g of the am noal cohol fromlj) and 1.9 g carbonyl diimdazole in
20 m di et hyl - formam de is stirred for 15 h at roomtenperature.

- 36 - Subsequently the reaction solution is evaporated to

dryness and the ressde is&dﬁum fsiua¢alt3e andnFedbving theepalatents HPleC
gg?;?ﬁs geggcé B, nethggobé%% "is pur&%led %%ﬁ%gh Aﬂ}&ﬂyf%dygﬁhQDe
E)l-(Bi L_er rl, g [elr r] of eddlical ged- cbe(lt«hs'l( acetlatemspmmeo:-zﬂ-/l) . In

I pyridiny [ g Z@QX /=~ _ -
yl]-pi peridine-4-car oxyllkaaﬁﬁd et??l s?gg g 3 epoxy%ycloqﬁ%¥l n e=456.
1) A solution of 1tesydase tise obtipyinesses all!)ald-ﬁé? 0il, NbdEhslewd¥sodi um

hydroxi de sol ution igs13@iHies. 1H“§Mha@@bcl§)$t6r£eﬂ é@rpémh(dt gRpM

t enper at ur e. Subsequentl t he nethanol IS re va

the product is puri -3 5)53 d &% (Mgp 1H) 3e flﬁmé&ﬂgo H
fo\rl\g) In this way 3.9% gbifoad s, t]Jm,t.lzt.I4<5 c(@;npamd ils subt(@,nef)gs a white
powder Fp.> 20Q[ err],C. J(El ctr =500 (neasured as a
trimethylsilyl deri 3-%554 o %ﬁxaﬁm%pﬁg{" 187 |

b) A mixture of 112 g epoxide 2a) and 110 ml 4-
piperidine~-carboxylic acid ethyl ester in 250 ml
ethanol is irradiated for 2.75 hours in a microwave
oven with an energy of 500 W so that the reaction
temperature is 65°C. Subsequently the reaction
solution is cooled to 0°C, the product is suction
filtered, washed twice with 50 ml cold ethanol each
time and washed three times with 50 ml diethyl
ether each time and dried in a vacuum at 30°C. In
this way 96 g (54 %) (10,28,38)-1-(3-p-toluene-
sulfonyloxy-2-hydroxy-cyclohexyl)-piperidine-4-
carboxylic acid ethyl ester is obtained. Fp = 135 -
137°C. m/e=425. lH-NMR (CDCls): & = 7.75 ppm (d,
2H); 7.22 (d, 2H); 4.85 (broad s, 1H); 4.05 (q,
2H); 3.28 (d with fine resolution, 1H); 2.62 (m,
2H); 2.50 (t, 1H); 2.35 (s, 3H); 2.18 (m, 1H); 2.05
(t, 2H); 1.75 (m, 3H); 1.55 (m, 4H); 1.32 (m, 1H);
1.15 (t, 3H); 1.10 (m, 1H).

c) A mixture of 37 g tosylate 2b) and 34.3 g sodium
azide in 250 ml dimethylformamide is irradiated in
a microwave oven for 20 min with an energy of 500 W
in such a way that the reaction temperature is
90°C. Subsequently the reaction solution is cooled
to room temperature, the salt is suction filtered,



(-)-(3'S.?'S,?R)-l-[2-Cko-3-(3,4,5,6-tetrahydro-2k+,
[1.4" ] bipyridinyl-4-yl)-octahydro-benzooxazol -7-yl]-
pi peri di ne-4-carboxylic acid OH

After carrying out reaction steps 2a)-2c) substitution of the racemc

ci s-2, 3-epoxycycl ohexanol in exanple 2a)

37 - by (IR 2R, 3S)-1-hydroxy-2, 3- epoxy%%clohexane yi el ds the optlcally
active compound (1S, 2S, 3R) - 1- azi do- 2- hydr oxy-

cycl ohexyl ) - pi peridi ne-4-carboxylic acid ethyl ester ([a]Derr]=-41.4[err]C

Cl.2; CHC13)) f b |
(exam e 1i)- )1)1) il ’@éf’?}&g&?g ig eqageya@easw heynedsanal ageagan O

(IR 2R, 38)-I-hydroxyaE éoéﬁoxyb?cFGﬁéﬁgﬁelﬁsté F&lhébﬁ& 80c Bty ¥adeFo 28ant e
T. (J. Og. Chem 38thé3§&ué§9§3inthrépQél dixtiragtel) thyeleohded aridh known

by means of meta. chi SPoBer BREBNL BERGT SabRnfime: yArcer dtyifg”tne'>%%))
combined organic phases over sodium sulfate and
removing the solvent, the crude product is purified
by column chromatography on silica gel (ethyl
acetate/ isohexane=6/4). In this way 21.8 g (84 %)
of the title compound is obtained as a light grey
powder. Fp.: 61-63°C. The title compound is
obtainable according to this process in a better
yield and higher purity than by the process of 1h).

Example 2a

(+)-(3'R,7'R,78)=1-[2-0x0-3-(3,4,5,6~-tetrahydro-2H-
1.4'1bipyridinyl-4-y1) -octahvdro-benzcoxazol-7-yl]-

iperidine—-4~-carboxvlic acid

After carrying out reaction steps 2a)=-2c) substitution
of the racemic cis-2,3-epoxycyclohexanol in example 2a)
by (1S,2S,3R)-1-hydroxy-2,3-epoxycyclohexane yields the
optically active compound (1R,2R,3S)-1-azido-2-
hydroxycyclohexyl)-piperidine-4~-carboxylic acid ethyl
ester ([a]p20 = +42° (C1.23; CHCl;)), from which the
title compound is obtaineafanalogously to example 1i)-
11). [alp = +18.7°(C1l.2; CHCl,). |



»

Addi ti onal process for the production of ()-(1[err],2[err],3a)-I-

(3-azi do- 2- hydroxy-cycl ohexyl ) - pi peri di ne-4-carboxylic acid ethyl ester |h)
[err] a) A solution of 119.65 g cis-2, 3-epoxycycl ohexanol (see
exanple 1c) and 188 m triethylamne in 400 m met hyl ene chloride is
adm xed at O[err]Cwith a ~solution_of,240 g p-tol uenesul fonic acid

chl ori de in 500 mM nethylene chloride” Subsequently the reaction
m xture is stirred for 15 hours at room tenperature, the precipitated
salt is then renoved by filtration and the filtrate is washed with

100 mi - sat ur at ed180d5YARNLICAYER0XP-ROBALPOXyCyciBhekape Al bbadhuble t he
nmet hyl ene chl ori de over.

hase - 38 -
sodi um sul fate 3ﬁ8°g@&89iﬁﬁ Syantg FentdJ -t REI- Ch@Pudégpréaﬁgt(ﬁg7ﬁdﬁified
by colunﬂ chronagogpaghnizgng0qsgLbyeaogek-eeﬁhwu aneWatékismhfxane =1/1).
In this way 1 75 .cis-2 3-epoxycycl ohexyl - sylagte .
obt ai ned as a yéﬁ%&ﬁgS&F? x%FEH%sﬁb Yy et aédPi%VP% s.cfﬁph%R E%DO%;§

[err] = 7.85 ppifiLpd4)3Hpy means 8% etazHlprépetbemzolild) acdd27 (broad s,

1H); 3.17 (broad s, 1H); 2.45 (s, 3H); 1.80 (m 2H); - 1.65 (m 3H);
1.22 (m 1H). '
Example 3

(£)=(3'a,7'8,70)=1-{3-[1-(2-Benzylamino-pyrimidin-4-y1l) -

iperidin-4-v11-2-oxo-octahyvdro~-benzooxazol=7-v1}-

iperidine-4-carboxvlic acid

a) A solution of 16 ml (0.12 mol) 4-piperidone-
ethylene ketal in 100 ml ethanol is added dropwise
to a solution of 18.5 g (0.12 mol) 2,4-dichloro-
pyrimidine and 17.5 ml triethylamine in 150 ml
ethanol while cooling on ice. Subsequently the
reaction mixture is stirred for 2.5 hours at room
temperature and then it is evaporated to dryness.
The residue is taken up in 50 ml water and the
aqueous solution is extracted three times with
20 ml methylene chloride each time. After drying
the combined organic phases over sodium sulfate and
removing the solvent, the residue is recrystallized
from ethyl acetate/isohexane. In this way 21.8 g 8-
(2-chloro-pyrimidin-4-y1)-1, 4-dioxa-8-aza-spiro-
[(4.5]decane is obtained as a white powder. m/e=256.



b) A m xture of 112 g epoxide 2a) and 110 m 4-

pi peridi ne-carboxylic acid ethyl ester in 250 m ethanol is irradiated
for 2.75 hours in a mcrowave oven with an energy of 500 Wso that the
reaction tenperature is 65 err]C. Subsequently the reaction

solution is cooled to O[err]C, the producjf,is suction filtered, washed
twice with 50 ml cold ethanol each time and washed three tines with 50
m di et hyl ether each tinme and dried in a vacuumat 30[err]C. In

this way 96 g (54 %9 (l[err],2[err],3B)-1-(3-p-toluene-

sul f onyi oxy- 2- hydr oxygeydRolengl )y pides idigephm (d, 18y EeQH) £ &35l et hyl

L " Ty e s B

2H); 3.28 (d with fiae aH¥¢l ate8n(tlHEH)2. 62 (m ; 2.50 (t, 1H)
2.35 (s, 3H); 2.18 (m 1H),; 2.05 (t, 2H; 1.75 (m 3H,; 1.55 (m 4H);
1.32 (m 1H); 1.15 (t, 3H); 1.10 (m 1H). c) A mxture of 37 ¢

tosylate 2b) ang)34 % fiedidTor s ga2L8R1bRogyfifliadna®hlly! baMldgyl s
irradiated in a_mcrowave oven for 20 mh wth an energy of 500 W
in such a way that tReng¥aamipg denpephedr Eors2 hourgoat 3583&quently the

][?ﬁft i on sol ution i ssapekfdently the' PBALLEBRCHAKYENRe tilt&ﬁcwuadi £.0S Helomon
| er ed, e

e o T a9 filtrate is
evaporated to drynesSePReRaFNEGunpamixgd Hé?grPPCPltW€tF§§i&h€ RAUEEN up
in 50 M water and solukdoaqisoextiactedcthreextinesearithr 2@ tmlmes with

50 m diethyl ether gachyhife Aibehadl g tiGe, cnSoRBRRAd A ganlepRAses

over sodium sulfate an renovi ng the sol vent, the crudée product Ts

purified by col uawecHrdgd: oyeapRpddnmssuilfatgel thet Bpllvent dset at e/

i sohexane=6/4). In tPeholaY &h & Fotdty”bvaporator and the residue is
crystallized from ethyl acetate. In this way 7 g
8-(2-benzylamino-pyrimidin-4~yl)-1,4-dioxa-8-aza-
spiro~[4.5]decane. m/e=326. lH-NMR (d5-DMSO): § =
7.88 ppm (d, 1H; Ar-H); 7.32 (m, 5H; Ar-H); 7.25
(broad s, 1H; NH); 6.12 (d, 1H; Ar-H); 4.45 (4, 2H;
pH-gﬂg-) 3.98 (s, 4H; ketal-CH,); 3.65 (broad s,
4H) ; 1.72 (broad s, 4H).

c) Analogously to example 1b) 6.3 g 1-(2-benzylamino-
pyrimidin-4-yl)-piperidin-4-one is obtained as a
brown oil from 7 g ketal 3b) and 80 ml 6 N
hydrochloric acid which is reacted further as a
crude product.

d) 0.77 g (¥)-(1a,28,3a)-1-{2-hydroxy-3-[1-(2-~
benzylamino-pyrimidin-4-yl)-piperidin-4-ylamino]-
cyclohexyl}-piperidine~4-carboxylic acid ethyl
ester is obtained analogously to example 1j) from
0.42 g amine 1i), 0.44 g ketone 3c), 0.66 g sodium
triacetateborohydride and 0.3 ml 100 % acetic acid.
m/e=537, M



of the title conpound is obtained as a |ight grey powder. Fp.:
61-63[err]C. The title conpound is obt ai nabl e according to this process
yi el d and higher purity than by the process of Ih).
(H)-(3FR7R7S)-1-[2-Ox0-3-(3,4,5,6-tetrahvdro-2H
[1.4']bipyridinyI-4-y|)-octahydro-benzgo?gzgl-7-y|]-

in a better
Exanpl e 2a

pi peri di ne-4-carboxylic acid [err

After carrying out reaction

steps 2a)-2c) substitution of the racem c cis-2, 3-epoxycycl ohexanol in
exanpl e 2a) by (1S, 2S, 3R)-1-hydroxy-2, 3-epoxycycl ohexane yields the

optically actiy

¢ cogpsgyng Q&Bﬁi?ﬁa$ﬁ*ﬁ;¢ébdQ-%S—[l-(Z—benzylamino-

hydr oxycycl ohexyl ) - pi peri.di,ne- r boxyl i,¢.aci d hyl t =
alert] (CL 23 GEYFARIBIR- Sy Sk RIPER LEL EoABoaaE RIS ned
anal ogously to exanpe@zbokazbl)y7-yal}Bpipetddihera}l-cerbaxydic dcid

- 40 - (1S, 2S,3
to Svante T.

55 Sbhipl) Qet 57 oBRATHANCHARTERBRS0Y BY Budii® 35907 Ui N0

from 0.77 ¢ amino alcohol 3d) and 0.28 g carbonyl
diimidazole. pos. FAB = 562. lH-NMR (d5-DMSO): & =
7.75 ppm (d, 1H); 7.20 (m, SH); 7.12 (broad s, 1H;
NH); 6.03 (d, 1H); 4.43 (4, 25); 4.39 (broad s,
"1H); 4.05 (g, 2H); 3.80 (t, 1H); 3.69 (m, 1H); 3.25
(broad t, 1H); 2.76 (m, S5H); 2.48 (m, 2H); 2.25 (m,
2H); 1.95-1.20 (m, 14H); 1.18 (t, 3H).

£) 0.065 g of the title compound is obtained
analogously to example 11) from 0.1 g ethyl ester
3e) and 0.4 ml 1 N sodium hydroxide solution.
m/e=534. Fp=180°C.

Example 4

(£)=(3'a,7'8,70)=1={3~-[1=(2-Pyrrolidin-i-yvl-pyrimidin-4-

~2=-ox0-octahydro-benzooxazol 11—

iperidine-4~carboxvlic acid
NL 0
AN ﬂ::)\sJL
N Nz
J Ty~
OH
a)

A mixture of 7.7 g chloropyrimidine derivative 3a)
and 25 ml pyrrolidine is irradiated in a microwave
oven for 15 min with a; energy of 500 W in such a

way that the reaction temperature is 50°C.



by epoxi di zing (S)-cycl ohex-2-enol known in the literature (Singh V.K , et
al., Synth. Commun. 24, 375 (1994)) by neans of netachl oroperbenzoic acid.
Exanpl e 3 ()-(3"a, 7 [err],7[err])-1-[3-[1-(2-Benzyl am no- pyri mdin-4-yl) -
pi peri di n-4-yl | -2-o0xo-oct ahydr o- benzooxazol - 7-yl }- pi peri di ne-4-carboxylic

acid [err] a) A solution of .1gsm. (0.12 nol) 4-piperidone-

et hyl ene ketal in 100 m ethanol is added dropw se to a solution of
18.5 g (0.12 nol) 2, 4-dichl oro- pyrimdine and 17.5 m triethylam ne
in 150 m et hanol while cooling on ice. Subsequently the reaction

mxture is stirred f@ubsdguettly athe amaction tsyipariadniris aavapdirated ts

evaporated to drynes [ N he

aqueous solution is Ziftyrnaec qﬁé Z’Zésﬁ rreésslé ql?%%ﬁjmdzgu?%dﬁ ]\fl1\a‘{%éneezanéjm‘Il

chloride each tine. mrheeraqupuag solutidre icorentrartad four mum wi/th

sodi um sul fate and 0 e HMad cﬁﬂdﬁrﬁe éélqa Eaidluen #er CeFyShg! |1 zed
8-

from et hyl acetatellsohexane I"n_t

(2-chl or o- pyri mi di n- £Bg )Q%“ml?ﬂ%ﬁi‘@% s?iﬁlb Sodiun [SpHiafeR ARd | s
obtained as a white paMsfindT@e?E¥olvent, the residue is purified by- 41 -

means of preparative HPLC (Merck, Select B,
methanol/buffer (pH=7.5) 75/25). In this way 7.8 g
8~(2~pyrrolidin-1-yl=-pyrimidin-4-yl)-1,4-dioxa-8-
aza-spiro-[4.5)decane is obtained. m/e=290.

b) 5.9 g 1-(2-pyrrolidin-1-yl-pyrimidin-4-yl)-
piperidin-4-one is obtained analogously to example
1b) from 7.8 g ketal 4a) and 72 ml 6 N hydrochloric
acid which is reacted further as a crude product.

c) 3.4 g (¥)-(10a,28,3a)-1-{2-hydroxy-3-[1-(2-
pyrrolidin-1-yl-pyrimidin-4-yl)-piperidin-4-
ylamino]-cyclohexyl}-piperidine-4-carboxylic acid
ethyl ester is obtained as a yellow oil analogously
to example 1j) from 2.46 g ketone 4b), 2.7 g amine
1i), 3.2 g sodium triacetate borohydride and 6 ml
100 % acetic acid. 1H~NMR (d6-DMSO + AcOH): & =
7.92 ppm (d, 1H); 6.29 (d, 1H); 4.52 (broad d, 2H);
4.15 (g, 2H); 3.79 (t, 1H); 3.53 (m, 4H); 3.20 (m,
3H); 3.00 (m, 3H); 2.55 (m, 2H); 2.20-1.70 (m,
13H); 1.62-1.35 (m, S5H); 1.25 (t, 3H).

d) 2.5 g (¥)-(3'a,7'8,70)=-1-{3=-[1-(2-pyrrolidin-1~yl-
pyrimidin-4-yl)-piperidin-4-yl]-2-oxo-octahydro-
benzooxazol-7-yl}-piperidine-4~-carboxylic acid
ethyl ester is obtained as a light-grey powder
analogously to example 1k) from 3.3 g amino-alcohol
4c) and 1.6 g carbonyldiimidazole. Fp = 140°¢°C.



[err] H- NVR (CDC13): [err] = 7.92 ppm (d, 1H Ar-H): 6.35 (d, 1H Ar-H):

3.91 (s, 4H ketal -CH2); 3.65 (broad [err], 4H); 1.68 (t, 4H). b) A
m xture of 8 g 2-chloropyrimdine 3a) and 7.2 n benzyl am ne i s heated
for 2 hours at 150[err]C. Subsequently the reaction m xture is cool ed
to room tenperature, adm xed with 30 g} wat er, the aqueous

solution is extracted three times with 20% nethylene chl ori de each
time, the conbined extracts are dried over sodiumsul fate, the sol vent
S removed on a rotary evaporator and the residue is crystallized

fromethyl acetate. CAL: -DMSO 5 = 8.01 ppm (d, 1H
8- (2-benzyl am no- pyr|21d|n H%ﬁ%ﬂ ‘3|J§a 81 g%lrgégé E@decane.
m e=326. [err]H NVR édBlDN/SG)) 1 ér 4] 63 (broad. §g BB (4, 2PH 77,32

(m 5H Ar-H); 7.25 5 g ((roq %, 31 ,,161& 323(¢5 Y, Am)h) 2.984%n(d,
2H; pH CH2-) 3. 3870, két al - CH?) 5

g%rqag 33 Hgﬁm; 1.72

(broad s, 4H). c) 5HAnaPo§§u§WV £) ex&nﬁpe(Wb) )3 ¢ 13 MR 7ani no-

pyri m di n-4-yl) - pi peri,digr14-40nqm,s 18H)3i ned3agty 3H). brown oil from7 g

ketal 3b) and 80 m 6 N hydrochloric acid which is reacted further as
crude product. d) 0.77 g

O-(err]) 2ler), 3ol I-,%o{fzé@péd{;%&f c{oll%% is obtained

benzylan1no pyri pi peri

cycl ohexyl }- pi peri di n@adfomusd;yylﬁ% ey@mla Ayld) frOm Ostled iethyt: SsteF

anal ogousl y o examplygy! jand 0P n1 10 bRidnn By@oxiitie Gothtadset one 3c),
0.66 g sodi um tri

m e=537. A eqoerrl BCrhna.0edul 400 Y 85%hhS 7§99
1H); 6.25 (d, 1H); 4.35 (broad s, 2H); 3.78 (t,
1H); 3.59 (broad t, 1H); 3.25 (m, S5H); 3.05-2.70
(m, 5H); 2.60 (broad t, 1H); 2.42 (broad t, 1H);
2.15 (m, 1H); 1.80-1.38 (m, 14H); 1.20 (m, 4H).

Example - 5

(+)=(3'0,7'B,7a)-1-{3=[1=(2-Anino-pyrimidin-4-y1) -
iperidin-4-vy1]-2-oxo-octah dro-benzooxagol-7-vy1}-

iperidine-4-carboxylic acid

a) A solution of 26 g chloropyrimidine 3a) and 120 ml
liquid ammonia in 500 ml ethanol is kept in all
autoclave for 60 hours at 5 bar and 90°C.
Subsequently the reaqt}on mixture is evaporated to
dryness, the residue is taken up in 20 ml water and
the aqueous solution is extracted five times with



- 42 - e) 0.54 g ()-(3[err], 7 [err],7[err])-1-{3-[]-(2-kenzyl am no-
pyrimdin-4-yl)-piperidin-4-yl]-2-o0xo-octahydro-

benzooxazol - 7-yl } - pi peri di ne- 4-car boxylic acid et hyl ester is obtained
anal ogously to exanpl e 1k) fromO.77 g am no al cohol 3d) and 0.28 g
car bonyl di i mi dazole. pos. FAB = 562. 4kecr] H-NWVR (d6-DMSO): [err] =
7.75 ppm (d, 1H); 7.20 (m 5H); 7.12 (broad s, 1H NH); 6.03 (d, 1H)
4.43 (d, 2H); 4.39 (broad s, 1H); 4.05 (g, 2H); 3.80 (t, 1H); 3.69 (m
1H); 3.25 (broad t, 1H); 2.76 (m 5H); 2.48 (m 2H); 2.25 (m ZFD'

1.95-1.20 (m 14H); 201&1( methylene thloRidéSegchf tilme.t ffterc

obt ai ned anal og S

and 0.4 mM 1 N sodiu%ﬁ é?g%lgg n%F@F%é# Ehgghgn%¥g§3%gﬁﬁp%i§®P§ﬂﬁ%:é§§
Exanpl e 4 ()-(3'[erepp71pgrtpp solvent the solid residue is stirred
7[err])-1-{3-[I-(2 0 n - -
yl ) - pi peri di n-4- vI]Péh%xg&g?tgﬁ ﬁ?b 5#&;%?%}§Fe Iﬂlthls way 5.7 g 8
pi peri di ne- 4- carboxyK?caQGMQ'PYr1MId1P€ﬁrN1) 1aﬂ'dA°#ﬁm§nQ?aﬂ5PFrP1;

chl oropyrim di ne derijyasijgRcdhle is optadnéa &k ay?reqll \A?ﬂ,wdsaﬁ Jradiated in
a mcrowave oven for 15 mn with an energy of 500 n such a way

that the reaction teHﬁ@F&P@Pe Is 50[err]C

b) 5.5 g (2=amino-pyrimidin-4-yl)-piperidin-4-one is
obtained analogously to example 1b) as a yellow
solid from 6 g ketal 5a) and 65 ml 6 N hydrochloric
acid. m/e=192.

c) 1.5 g (¥)-(1a,28,30)-1-{2-hydroxy-3-[1-(2-amino-
pyrimidin-4-yl)-piperidin-4-yl)-piperidin-4-
ylamino}-cyclohexyl}-piperidine-4~carboxylic acid
ethyl ester is obtained as a yellow oil analogously
to example 1j) from 1 g amine 1i), 0.7 g ketone
5b), 1.6 g sodium triacetate borohydride and 0.8 ml
100 % acetic acid. m/e=446. lH-NMR (d5-DMSO): & =
7.80 ppm (d, 1H); 6.08 (d, 1H); 6.00 (s, 1H; NH);
4.24 (d, 2H); 4.15 (m, 4H); 3.12 (t, 1H); 2.90 (m,
4H); 2.72 (broad d, 1H); 2.60 (m, 3H); 2.30 (broad
t, 3H); 1.88 (m, 5H); 1.70 (m, SH); 1.25 (t, 3H);
1.15 (m, 3H).

d) 0.3 g ((¥)=-(3'a,7'B,7d)~1-{3-[1-(2-amino-pyrimidin-

' 4-yl)-piperidin-4-yl]=-2~-oxo-octahydro~benzooxazol-~
7-yl}=-piperidine-4-~carboxylic acid ethyl ester is
obtained as a light-grey powder analogously to
example 1k) from 1.1 g amino-alcohol 5¢) and 0.5 g
carbonyldiimidazole. m/e=472. Fp=120-122°C.

A



- 43 - Subsequently the reaction solution is evaporated to
dryness, the residue is taken up in 20 mM water and t he aqueous
solution is extracted four tinmes with 20 M et hyl ene chl ori de each
time. After drying t he conbi ned extracts over sodium sul fate and
renovi ng the solvent, the residue is puriki ed by means of preparative
HPLC (Merck, Sel ect B, nmet hanol / buffer (pH=7.5) 75/25). In this way
7.8 ¢ 8-(2-pyrrolidin-1-yl-pyrimdin-4-yl)-1, 4-di oxa- 8-
aza-spiro-[4.5]decane is obtained. m e=290. b) 5.9 ¢
1- (2-pyrrolidi @)l- ylo-.jogr ignicd thé diktle compoumdr iigi whtadmed s obt ai ned
anal ogously to exa f t d 6

9 y "%]E-%l ]R) to ¥ azna;%r?ﬁ Froifd AN (?7 %trﬂyl égter

hydrochl ori c I"s reac as a cru pr oduct

3.4 9 ()-(la,2[err] ,5@[)e|arrqd) oj,z{szmlyd; & poslium (nydroxuie solutlon.
pyrrolidin-1-yl-pyr d.|4r3‘44 31.4 SPigRyelcdi n- 4-

yl ani no] - cycl ohexyl }-pi peridi ne-4-car boxylic acid ethyl ester is
obtained as a yellow oil anal ogously to exanple |Ij) from2.46 g ketone
4b), 2.7 g am ne li), 3.2 g sodiumtriacetate borohydride and 6 m

100 % acetic a an (d6-DVBO + AcOH): [err] = 7.92 ppm (d, I H);
6.29 (d, 1H); 4.52 (broad d, 2H); 4.15 (q, 2H); 3.79 (t, 1H); 3.53 (m
4H); 3.20 (m 3H) ; 3 00 (m 3H); 2.55 (n1 2H); 2.20-1.70 (m

13H); 1.62-1.3 3] ﬁB:&h +{1-913-0xo<B- (3 -tetrahydro-2H-

()-(3"a, 7" [err]
pyrim di n-4- yI

SUPrSLih)

benzooxazol - gk i -1 : et hyl ester is obtained
as a light- grey pomder analogously to exanple k) from3.3 g
am no- al cohol 4c) and 1.6 g carbonyldiimdazole. Fp = 140[err]C

N\

0
\
O
OOy
OH

o}

The title compound is obtained analogously to
examples 2b), 2c¢) and 1i)-11) by substituting the
4-piperidine-carboxylic acid ethyl ester in example
2b) by 4-piperidineacetic acid ethyl ester.
Fp=135°C (decomposition). m/e=(EI spectrum)=514
(measured as trimethylsilyl derivative).



- 44 - m e=526. 1H- NVR (d6-DVMSO):[err] = 8.01 ppm (d, 1H); 6.21

(d, 1H); 4.62 (broad t, 2H); 4.20 (q, 2H); 3.99 (t, 1H); 3.88 (m 1H);
3.55 (m 5H); 2.98 (m 5H); 2.65 (m 1H); 2.45 (m 2H); 2.13 (m 1H);
2.08-1.40 (m 18H); 1.33 (t, 3H). e) 0.16 g of the title conpound is

obt ai ned anal ogously to exanple 11)_fg$m 0.4 g ethyl ester 4d) and
0.9 m 1N sodi um hydroxi de sol ution. nm e=498. 1H NMWR
(d[err]-DVSO+ACCOH): [err] = 7.60 ppm (d, 1H); 6.25 (d, 1H); 4.35 (broad
s, 2H); 3.78 (t, 1H); 3.59 (broad t, 1H); 3.25 (m 5H); 3.05-2.70

(m 5H); 2.60 (pxamgilé, 2H), 2.42 (broad t, 1H); 2.15 (m 1H);

1.80-1.38 (m 14H); 1.20 (m 4H). Exanple 5
O-(3 a.7[err],7[err])-1-{3-[1-(2- Ami no-pyri mdi n-4-yl) -

bl peri di n-4-y1 ] 125 0¥+ §¢h By 9930 90350h- Takl s, BLREEHRDAXG-gpcbOXY i
1,4'1bi idi

ridinvl-4-vl-octahydro-benzooxazol=-7-yl]=4-(2~
henvlethvl}l-piperidine-4-carboxyvlic acid ethyl ester

T
OEt

The title compound is obtained by substituting 4-
piperidine-carboxylic acid ethyl ester in example
2b) by 4([4-(2-phenylethyl) ]piperidine-carboxylic
acid ethyl ester analogously to examples 2b), 2c)
and 1i)-1k) (Gilligan et al., J. Med., Chem. 37,
364 (1994)). m/e=560. 1H-NMR (d%-DMSO): & = 8.13
ppm (d, 2H); 7.25 (m, 2H); 7.15 (m, 3H); 6.80 (d,
2H); 4.12 (q, 2H); 4.01 (m, 2H); 3.80 (t, 1H); 3.70
(m, 1H); 3.60 (m, 4H); 3.28 (m, 1H); 2.80 (m, 5H);
2.45 (m, 2H); 2.32 (t, 3H); 2.05 (m, 2H); 1.95 (m,
2H); 1.70 (m, SH); 1.35 (m, 5H); 1.20 (t, 3H).



a) A solution of 26 g chlofopyrinidine 3a) and 120 m i qui d ammoni a

in 500 M ethanol is kept ina l1 autocl ave for 60 hours at 5 bar and
90[err] C Subsequently the reaction mxture is evaporated to

dryness, the residue is taken up in 20 mM water and t he aqueous
solution is extracted five times with _ ,g - 45
- 20 M methyl ene chl oride each tinme. After drying t he

conbi ned organi ¢ phases over sodi um sul fate and renovi ng the sol vent
the solid residue is stirred out with 40 ml ethyl acetate. In this way
5.7 g 8- Exambne pgri mdin-4-yl)-1, 4-di oxa- 8-aza-spiro-

[4.5] decane is obtalnea as a yellom/pomder n e=236. b) 5.5 ¢
(2-am no-pyrimdin-4-yl)-piperidin-4-one is obt ai ned anal ogously to

exanpl e | b) as
hydr ochl ori c
()-(I[err],2[er

pyri m di n- 4-yl ) caigen| qh@.a.xeam

“bﬂh%l

yl am no] - cycl ohgeX P p I ne- rboxylic acid ethyl ester is
obt ai ned as a yell ow oil analogously to exanple Ij) from1l g am ne
li), 0.7 g ketone 5b), 1.6 g sodiumtriacetate borohydride and 0.8 ni
100 % acetic acid. me=446. [grr]H NWR (d6-DVSO): [err] = 7.80 ppm (d,
[err]H); 6.08 (d, [err]H); 600 ( H sNH) ; 4.24 (d, 2H); 4.15 (m
4H); 3.12 (t, [err]H); 2.90 z:;Lé . 2.72 (broad d, [err]H; 2.60 (m
3H); 2.30 (broad t, 3H; 1.8 m"i ; 1.706m 5H) 1.25 (t, 3H);
1.15 (m 3H). 3 N

OH

a) 0.2 g (¥)~(3'a,7'B,70)-1-[2-thiooxo-3-(3,4,5,6-
tetrahydro-2H-[1,4']bipyridinyl-4-yl)-octahydro-
benzooxazol-7-yl]-piperidine~4-carboxylic acid
ethyl ester is obtained analogously to example 1k)
from 0.3 g amino-alcohol 1j) and 0.21 g
thiocarbonyldiimidazole. Pos. FAB=472.

b) 0.1 g of the product was obtained analogously to
example 11) from 0.14 g ethyl ester 8a) and 0.35 ml
1 N sodium hydroxide solution from which 143 mg of
the title compound was isolated as a HCl salt after
addition of 0.6 ml 1 N hydrochloric acid. Pos. FAB
= 472. Fp = 180°C.



d) 0.3 g (()-(3a, 7 [err],7[err])-1-{3-[1-(2-am no-pyri mdin-

4-yl)-pi peridin-4-yl]-2-o0xo0-octahydro-benzooxazol -

7-yl }-piperidine-4-carboxylic acid ethyl ester is obtained as a

| i ght-grey powder anal ogously to exanple k) from1.1 g am no-al cohol
5c) and 0.5 ¢ carbonyldiinidazole._nt§f472. Fp=120-122[err]C.

- 46 - e) 0.07 g of the title conmpound is obtained - anal ogously
to exanple 11) from0.11 g ethyl ester 5d) and 0.25 m 1 N sodium
hydr oxi de sol uti on. m e=444. Fp > 200[err]C Exanpl e 6

()-(3' [err]. 7' [ Btdmpieerrd)-(1-[ 2- Oxo-3-(3. 4,5, 6-tetrahvdro-2H :
[1.4" ] bipyridinyl-4-yl-octahydro-benzooxazol -7-yl]- piperidin-4-yl}-acetic
acid [err] The title
conmpound i s obt aj . eA{§ili1=4L) by

substituting th ' g npl e
1) -2-oxo—-octahyvdro~benzooxazol~7-vl]-piperidine-4-

carboxylic acid

a) A mixture of 15 g pyridine derivative la) and 4 g
ruthenium oxide is hydrogenated until hydrogen
uptake is completed (30 hours). Subsequently the
catalyst is removed by filtration, the filtrate is
concentrated in a vacuum, the residue is taken up
in 120 ml 1,4 dioxane and the solution obtained in
this way is admixed with 18 ml benzyl chloride and
15 g potassium carbonate. The reaction mixture is
then heated for 5 hours under reflux, afterwards it
is cooled, the precipitate is removed by filtration
and the filtrate is evaporated to dryness. The
crude product is purified by column chromatography
on silica gel (ethyl acetate + 10 % saturated
ammoniacal methanol). In this way one obtains 3.4 g

" 8=(1-benzyl-piperidin-4-yl)-1,4-dioxa-8-~aza-
spiro[4.5]decane. H-NMR (d6-DMSO): & = 7.30 ppm
(m, 5H); 3.85 (s, 4H); 3.45 (s, 2H); 2.84 (d, 2H);
2.52 (m, 4H); 2.25 (m, 1H); 1.88 (t, 2H); 1.63 (m,
6H); 1.42 (g with fine resolution, 2H).

¥ %



2b) by 4-piperidineacetic acid ethyl ester. Fp=135[err] C
(deconposition). me=(El spectrum =514 (nmeasured as trinethylsilyl
derivative). - 47 - Exanple 7

(O)-(3" [err], 7 [err],7[err])-{1-r2-Oxo-3-(3.4.5.6-tetrahydro-2H

[1. 4" ] bi pyridinyl -4-yl - octahydr o- benzooxaggl =7-yl | - 4-( 2-

phenyl et hyl } - pi peri di ne-4-carboxylic acid ethyl ester [err]
The title conpound is obtained by substituting 4-
pi peridi ne-carboxylic acid ethyl ester in exanple 2b) by

4] 4- (2- phenyl et byl ) ] pi pegi di* rbenayhexyl 4¢bipiparidinyhyk-oneedisanal ogously
to exanples 2b), 2c¢)

d 37,
364 (1904)). i e=560°°FBHPER: AR éé?‘ﬁl%g‘o#y f2finple bsblsémh{eq Sno(d, 2H)!
7.25 (m 2H); 7.15 (ketah) Sap. god(ao ml 6 nkpydnognlpqlczﬂp1d4 GIGFRVZZFD

3.80 (t, 1H; 3.70 1y (& mméfbﬁﬂém 74':95 o’ &l Msyd 14 80(dMm SH);
2.45 (m 2H: 2.32 (t 22 (d, gh)?k% 01 unééq”; 2.84 (d, 3H); 2.65

(q, 3H); 2.33 (t, 3H); 1.80 (m, 5H).

c) 1.4 g 1-[3-(1'-benzyl-[1,4"']bipiperidinyl~-4-
ylamino)-2-hydroxy-cyclohexyl]-piperidine-4-
carboxylic acid ethyl ester is obtained as a light-
grey solid analogously to example 1j) from 1.2 g
amine 1i), 1.2 g ketone 9b) and 1.9 g sodium
triacetate borohydride. Fp=92°C.

d) 0.51 g (¥)-(3'a,7'8,7a)~1~{3-(1'-benzyl-
[1,4']bipiperidinyl-4-yl)-~2-oxo-octahydro-
benzooxazol-7-yl]-piperidin-4-carboxylic acid ethyl
ester is obtained as a white powder analogously to
example 1k) from 0.99 g amino-alcohol 9¢) and
0.45 g carbonyldiimidazole. Fp=148-150°C.

e) 0.12 g of the title compound is obtained
analogously to example 11) from 0.25 g ethyl ester
9d) and 0.5 ml 1 N sodium hydroxide solution.
m/e=524. lH-NMR (D,0): 8§ = 7.25 ppm (m, SH); 3.92
(t, 1H); 3.60 (s, 2H); 3.45 (m, 2H); 3.01 (4, 4H);
2.82 (m, 3H); 2.48 (t, 2H); 2.38-2.00 (m, 7H);
1.95-1.60 (m, 10H); 1.35 (m, 7H).



2H); 1.70 (m 9H); 1.35 (m 5H); 1.20 (t, 3H).

- 48 - Exanpl e 8 '

()-(3' [err].7 [err],7[err])-{1-[2-Thi ooxo-3-(3, 4,5, 6-tetrahydro-2H
[1,4"]bipyridinyl-4-yl-octahydro-benzooxazol -7-yl]- piperidine-4-carboxylic
acid [err] a) 0.2g¢g -

()-(3' [err], 7 [err],7[err])-1-[2- t hi 0oxo- %-(3,4,5,6-

t et rahydr o- 2H—[1 4 ]blpyrldlnyl 4-yl)-oct ahydr o-

benzooxazol - 7-yl ] - pi peri di ne- 4-carboxylic acid ethyl ester is obtained
anal ogously to gxafpie 1kp fromO0.3 g am no-al cohol Ij) and 0.21 g

t hi ocarbonyl dii m dazol e. Pos. FAB=472. b) 0.1 g of the product was
obt ai ned anal ogously to exanple 11) fron10 14 g ethyl ester 8a) and
0.35 m 1 N,sodi hydg . Q 43 t he

title conpound wWe
hydr ochl ori c ac

a) A mixture of 0.74 g N-benzyl derivative 9d) and

0.3 g 10 % palladium/carbon in 20 ml ethanol is
hydrogenated at 50°C/4 bar until the hydrogen
uptake is completed (2 hours). Afterwards the
catalyst is removed by filtration and the filtrate
is evaporated to dryness. In this way one obtains
1 0.355 g (+)-(3'a,7'B,7a)-1-(3-[1,4"' ]bipiperidinyl-
4-yl-2-oxo-octahydro-benzooxazol-7-yl) -piperidine-
4-carboxylic acid ethyl ester. Pos. FAB=524.
Fp = > 200°C.

b) 0.13 g of the title compound is obtained
analogously to example 11) from 0.2 g ethyl ester
10a) and 0.7 ml 1 N sodium hydroxide solution. Pos.
FAB (MH*) = 435. Fp > 200°C. '



- 49 - Exanmple 9

()-(3' [err], 7 [err]7[err])-1-[3-(1"'Benzyl-[I,4"|Dbipiperidinyl-4-

yl ) - 2- oxo- oct ahvdr o- benzooxazol - 7-yl ] - pi peri di ne-4- carboxylic acid
[err] a) A mxture of 15 g pyridine derivative la) and 4 g

rut heni um oxi de i s hydrogenated until hxg%?ggn upt ake i s conpleted (30
hours). Subsequently the catal yst is~fenoved by filtration, the
filtrate is concentrated in a vacuum the residue is taken up in
120 M 1,4 dioxane and the solution obtained in this way is adm xed
with 18 m benz%%@@ﬁri ag and 15 g potassium carbonate. The reaction
m xture is en heated for 5 hours under reflux, afterwards it S
cool ed, the precipitate is renoved by filtration and the filtrate is
evaporated to dryness., .l rude product, i i.fied by colunr

chr omat ogr aphy edExexd 'h,e" e S e et S ralvara-2d

ammoni acal neth 14)*. 144 s S iatyydi-ot-bpnzooxazol~7-~v11-

8- (1- benzyl - pi pef.i.di £ ' o spi ro[ 4. 5] decane.
[err] H NVR (d6- ; = 7. (m 5H); 3.85 (s, 4H); 3.45 (s,
2H); 2.84 (d, 2H); 2.52 (m 4H); 2.25 (m 1H); 1.88 (t, 2H); 1.63 (m

6H); 1.42 (g with fine resolution, 2H)

N\

0
\
*::)*&g‘o
¥ 3 0
G0~
OH

a) A mixture of 1.77 g trans-3~-bromo-1,2~epoxycyclo-
hexane (Lier E. et al., Helv. Chim. Acta, 62, 932
(1979)), 1.7 ml 4-piperidinecarboxylic acid ethyl
ester and 1.8 g potassium carbonate in 30 ml
dimethylformamide is stirred for 24 hours at room
temperature. Subsequently the reaction mixture is
admixed with 400 ml water and the aqueous solution
is extracted three times with 40 ml diethyl ether
each time. After drying the combined organic phases
over sodium sulfate and removing the solvent, the
crude product is purified by column chromatography
on silica gel (ethyl acetate + 1 % saturated
ammoniacal methanol). In this way 0.6 g (%)-cis-1-
(2,3-epoxy-cyclohexyl)~-piperidine-4~carboxylic acid
ester is obtained. 1H-NMR (CDCl3): & = 4.05 ppm (d,
2H); 3.20 (d, 1H); 3.05 (t, 1H); 2.98 (m, 1H); 2.82
(m, 2H); 2.40 (m, 12 lines, 2H); 2.18 (m, 1H); 1.85
(m, 2H); 1.70 (m, 6H); 1.50 (m, 1H); 1.36 (m, 1H);
1.19 (t, 3H).



- 50 - b) 1.2 g 1'-benzyl -[1, 4" ] bi pi peridinyl-4-one is obt ai ned
anal ogously to exanple Ib) froml1l.5 g ketal 9a) and 10 m 6 N
hydrochl oric acid. me=272. 1H-NMR (d6-DMBO): [err] = 7.35 ppm(m
5H); 4.01 (s, 2H); 3.22 (d; 2H); 3.01 (m 1H); 2.84 (d, 3H); 2.65

(q, 3H); 2.33 (t, 3H); 1.80 (m 5H). £)53 <l.4 g

1-[3- (1" -benzyl -[1, 4" ] bi pi peridinyl -

yl am no) - 2- hydr oxy- cycl ohexyl ] - pi peri di ne- 4- carboxylic acid ethyl
ester is obtained as a light- grey solid anal ogously to exanple 1j)
from1.2 g banmi . 6i9g, (mﬂ(mk&mﬁ)%(m:&d@%}-hwrgm'

triacetate borohydri I .0 4 ot
()-(3'[err], 7 [err], §ﬂ f ﬁ%engl?ﬂﬁe 4 c§¥b6ky11c acid ethyl
qs§¢

[1, 4" ]bipiperidinyl Qsoggt%%@ggy@$oa grey solid analogously to
benzooxazol - 7-yl ] - pl@ﬁmﬂlé dcyarbenyol 6 @%ﬁoﬁaulua) af@at e[ 28sgobt ai ned
as a white powder anaj$ﬂ%ﬁ % é gg hha IK% éOﬁ]O 99 g am no-al coho
9c) and 0.45 g X % FALBTR2° FpR 43-990 e) 0.12 g of the
title conpound is obtalned anal ogously to exanple 11) from0.25 ¢

et hyl ester 9d) and 0.5 m 1 N sodi um hydroxi de sol ution.
m e=524. 1H NVReX D209:2[@r () =( ¥ 250 pPB) thr (SHénime92-hydroxys 1H); 3. 60

5558?;?603tﬁ$ gEB;ZF&ycfﬁﬂégfg) éf%erl% £§2433%é n?f&c ac48 EtnyzH):
ester is obtained analogously to example 1i) from
0.44 g azide 11b). Pos. FAB = 270. 1H-NMR (CDCl3) :
6 = 4.05 ppm (q, 2H); 3.60 (t, 1H); 3.15 (g, 1H);
3.00 {(m, 2H); 2.50 (m, 1H); 2.28-2.00 (m, 5H);
1.90-1.40 (m, 11H); 1.25 (m, 1H); 1.18 (t, 3H).

d) 0.12 g (+¥)-(1a,20,38)-1-(2-hydroxy-3-(3,4,5,6~-
tetrahydro-2H-[1,4"']bipyridinyl-4-ylamino) -
cyclohexyl]-piperidine-4-carbokylic acid ethyl
ester is obtained analogously to example 1j) from
0.2 g amine 1ilc), 0.13 g ketone 1b) and 0.31 g
sodium triacetate borohydride. Pos. FAB = 430.

e) 0.35 g (+)~(3'8,7'a,7a)-1-[2-0x0-3~-(3,4,5,6-
tetrahydro-2H~[1,4"']bipyridinyl-4-yl)-octahydro-
benzooxazol-7~yl]-piperidine-4-carboxylic acid
ethyl ester is obtained analogously to example 1k)
from 0.42 g amino-alcohol 11d) and 0.24 g carbonyl-
diimidazole. m/e = 456. lH-NMR d5-DMSO): § = 8.20
ppm (d, 2H); 6.85 (4, 2H); 4.05 (gq+m, 5H); 3.75 (m,
1H); 3.20 (broad d, 1H); 2.90 (m, 3H); 2.30 (m,
1H); 2.04 (m, 4H); 1.80 (m, 5H); 1.65 -1.35 (m,
9H); 1.20 (t, 3H).

£) 0.26 g of the title éahpound is obtained
analogously to example 11) from 0.3 g ethyl ester



—

- 51 - Example 10
()-(3a.7[err],7[err])-1-(3-rl.4"]Bipiperidinyl-4-yl-2-o0xo-

oct ahydr o- benzooxazol - 7-yl ) - pi peri di ne-4-carboxylic acid [err]

a) A mxture of 0.74 g N-benzyl derivative 9d) and 0.3 g 10 %

pal | adi um carbon in 20 m ethanol is _ g,hydrogenated at 50[err]C/ 4 bar
until the hydrogen uptake is conpleted (2 hours). Afterwards the
catalyst is renoved by filtration and the filtrate is evaporated to
dryness. In this way one obtains 0.355 ¢

()-(3' [err], 7 [err] 18le9r mlnkg |1 md- 1y £ddiiud PEdrdxide solution. Pos.

4-yl - 2- oxo- oct ahydr @-benzogxazol - 7-yl ) - pi peri di ne- 4-carboxylic acid
et hyl ester. Pos. FABES 5 428 . Fp = > 200[err]C b) 0.13 g of the title
conmpound i s obt ai ned anal ogously to exanple 11) fromO0.2 g ethyl ester
10a) and 0.7 m 1 N sodi um hydroxi de sol ution. Pos. FAB (MHerr]) =

435. Fp > 200[ @xample 12 -

(X} =-(3'8,7'B,70)=1-[2-0%0-3-(3,4,5,6~-tetrahydro-2H-
1,4'"1bipyridinvl-4-vi)-octahydro-benzooxazol=7-yli]-

iperidine-4-carboxvlic acid

L8
\/ N
Q\&sz\o
o<
OH

a) 0.9 g (+)-(1c,28,38)~1-(3-benzyloxycarbonyl-amino-
2-hydroxy-cyclohexyl)-piperidine-4-carboxylic acid
ethyl ester is obtained as a viscous oil
analogously to example 1d) from 0.65 g cis-3-
benzyloxycarbonyl amino-1,2-epoxycyclohexane
(Brouillette W.J. et al., J. Org. Chem., 59, 4297
(1994)) and 0.6 ml 4-piperidine-carboxylic acid
ethyl ester, which is processed further as a crude
product.

b) A solution of 0.9 g of the N-benzyloxycarbonylamine
produced in 12a) in 15 ml ethanol is admixed with
0.8 g 10 % palladium/carbon and the mixture is
hydrogenated at normal pressure and room
temperature until the hydrogen uptake is completed
(12 hours). Subsequently the catalyst is removed by
filtration.and the solﬁtion is concentrated on a
rotary evaporator. In this way one obtains 0.5 g (+



- 52 - Exanpl e 11 (O)-(3[err], -

7' [err],7[err])-1-r2-Oxo-3-(3,4,5, 6-tetrahydro-2H

[1.4"] bi nyridinyl-4-yl)-octahydro-benzooxazol -7-yl ] -

pi peri di ne-4-carboxylic acid -~ [err] a) A mxture of 1.77 g
trans- 3- brono-1, 2- epoxycycl o- hexane ggier E. et al., Helv. Chim Acta,
62, 932 (1979)), 1.7 m 4-piperidinecarboxylic acid ethyl ester and
1.8 g potassium carbonate in 30 m dimethyl formam de is stirred for 24
hours at room tenperature. Subsequently the reaction mxture is

admi xed with 400 m we(ka,28¢d38hela(deaminooluhydnoxy-cyyclokerddded t hree

tinmes with 40 m di
or gani ¢ phases

gégééggéﬁﬁé-4 ?E?BQ%igaEacfﬁtEﬁhgﬁyégﬂe§h9m98gavaed

Ium Ssu renovi ng e sol vent

crude product is pur THTIMRb{AOMER CHY Grek - AFFY (2, 2P si3i4& G4 (et hyl
acetate + 1 %saturaigg, 3.28MYgY Qﬁ?'- FeBbanat) 147! biSevquLy. By ;

(2, 3-epoxy- ¥c&§£§?¥ Lg EB#?% 4- Eﬂ ég gld&h 1|_I;aster
2.98 (flnéF&esalﬂelon, L) ; 280 252 (40 AH) ;12. anét wiHh 2.

()-cis-1I-

i's obtai ned. 1H NWMR

3.05 (t,

(m 1H);
1.19 (t,

1H);
1.85

3H) .

c)

(”ki%E)ie%oigtﬁgh,6i%5;11?93(?h,1§%5;11§§3(?h,15hb;

1.55 (m, 4H); 1.38 (m, 2H); 1.19 (t, 3H); 1.15 (m,
2H) .

0.33 g (¥)-(1la,28,3B8)-1-[{2-hydroxy-3-(3,4,5,6~
tetrahydro-2H-[1,4"']bipyridinyl-4-ylamino)-
cyclohexyl]-piperidine-4~carboxylic acid ethyl
ester is obtained analogously to example 1j) from
0.4 g amine 12b), 0:26 g ketone 1b) and 0.42 g
sodium triacetate borohydride. The subsequent
reaction of the amino-alcohol produced in this way
with 0.17 g carbonyldiimidazole analogously to
example 1k) yields 0.22 g ethyl ester (+)-(3'8,7'B-
70) -1-[2~ox0=-3~(3,4,5,6-tetrahydro-2H-
[1,4']bipyridinyl-4-yl)-octahydro-benzooxazol-7-
yl]-piperidine-4-carboxylic acid ethyl ester the
saponification of which with 0.6 ml 1 N sodium
hydroxide solution analogously to example 11)
yielded 0.11 g of the title compound. Fp = 150°C
(decomposition). m/e=428. lH-NMR (d5-DMSO+AcOH):

5 = 4.05 ppm 8.15 (d, 2H); 7.10 (d, 2H); 4.65 (t,
1H); 4.25 (broad d, 2H); 3.98 (broad d, 1H); 3.61
(m, 1H); 3.05 (m, 4H); 2.70 (m, 2H); 2.35 (m, 1H);
2.10 (m, 1H); 2.0-1.10 (m, 16).

18



- 53 - b) 0.6 g ()-(l[err],2[err],3B)-1-(3-azi do-2-hydroxy-

cycl ohexyl ) - pi peri di ne-4-carboxylic acid ethyl ester is obtained as a

grey solid anal ogously to exanple 2c) fromO0.6 g epoxide |la) and 0.23
sodi um azi de. nmle=296. Fp = 90[err]C. (@) 0.2 g

()-(la,2a,3[err])-1-(3-am no-2- hydroxy- - gg -

cycl ohexyl ) - pi peri di ne-4-carboxylic acid ethyl ester is obtained

anal ogously to exanpl e Ii) fron1 0.44 g azide Ilb). Pos. FAB = 270.
[err] H NVMR (CDCL13): = 4.05 ppm(q, 2H); 3.60 (t, 1H); 3.15 (q, 1H);
3.00 (m 2H); 2gggg§ggg¢g; 2 28-2.00 (m 5H); 1.90-1.40 (m 11H);

1.25 (m 1H); 1.18 (t, 3H). d) 0.12 g
()-(la,2[err],3[err])-1-(2-hydroxy-3-(3,4,5,6-
t etrahydro- 2H[ lh A J\pi pyri di nyl - 4-yl am no) -

cycl ohexyl ]-pip e-4-carboxylic acid ethyl ester is obtained
anal ogously to exanple 1j) from 0.2 g amne Ilc), 0.13 g ketone |Db)
and 0.31 g sodiumtriacetate borohydride. Pos., FAB = 430. e) 0. 35

g ()-(3 [err], 7MiGHqtH%e MIates Mexe cRated, eyernight with 2 ug/ml
tetrahydro- 2H'Lh55ﬂ&ﬁéﬂ”ééhiﬁﬁtéﬁjé IIEJIﬁmﬁﬂﬁéceptor. After unbound

benzooxazol - 7-yl eri di ne-4- car box aci d eth est er |s ofpt ai ned
anal ogously to e‘!&f?ﬁ#‘é’ % & e been r?ﬁﬁ%‘@é SRYRFa c‘fﬁ%l?uw 10" g

car bonyl - dumtatzy . the epka%&:adl—lbl‘di&keﬂ% MO)1 $ eu:as}esn 8and it
ppm (d, 2H); ( r oad
d, 1H): 2.90 ( %%a%{%% ?‘?é’é“ qﬂ%ﬂ?@"z %ﬁg%éﬂmwai %‘E&?d aéHﬁlwl 65
-1.35 (m aequired gencenfrations, gulegpesitincthetpla

obt ai ned incubated for 10 minutes while shaking in a linear

shaker. The natural ligand of the gpIIb/IIIa receptor,
fibrinogen, was added. After incubating for 1 hour
unbound fibrinogen was removed by several washing steps
and bound fibrinogen was determined by measuring the
change in optical density at 405 nm caused by a
peroxidase-conjugated monoclonal antibody in an ELISA
reader. Inhibition of the fibrinogen GpIIb/IIIa
interaction leads to lower optical densities. The ICyg
value was determined on the basis of a concentration-
effect curve.

Literature:

The GpIIb/IIIa fibrinogen ELISA is a modification of the
assay which is described in the following references:

Nachman, R.L. & Leung, L.L.K. (1982): Complex formation
of platelet membrane glycoproteins IIb and IIIa with
fibrinogen. J. Clin. Invest. 69: 263-269.

Wright, P.S. et al. (1993): An echistatin C-terminal
peptide activated GpIIbIXIa binding to fibrinogen,
fibronectin, vitronectin and collagen type I and type
IV, Biochem. J. 293: 263-267.



analogously to exanple 11) fromO0.3 g ethyl ester

54 - 1le) and 1 nm 1N sodi um hydroxide sol ution. Pos. FAB =
428. Exanpl e 12
()-(3' [err], 7 [err],7a)-1-[2-Oxo0-3-(3.4,5, 6-tetrahvdro-2H
[1.4']bipyridinyI-4-y|)-octahydro-benzogx?;oL-7-yI]-

pi peri di ne-4-carboxylic acid [err a) 0.9g
()-(l[err],2[err],3[err])-I-(3-benzyl oxycarbonyl - am no-

2- hydr oxy-cycl ohexyl ) - pi peri di ne-4-carboxylic acid ethyl ester is
obtai ned as a vphaghacoilogical aaghggously to exanple 1d) fromO0.65 g
cis-3- benzyloxycarbonyl am no- 1, 2- epoxycycl ohexane (Brouillette
WJ. et al., J. em , 59, 4297 (I994)) and U. 6

4- pi peri di ne-caFHBi!'?Ich IGsod (nMol/d)Hpiamest er | which | s pr ocessed further
as a crude proaucty. D) A sorqguron ol 0.9 g of

N- benzyl oxycar hdnyl ami n5 (£)-(3'x,7'8B,7a) 1“[2-°X°-3 (3,4,5,

-tetrahydro-ZH—[l 4° ]blpyrldlnyl-
4-yl)-octahydro-benzooxazol-7-yl]-
piperidine-4-carboxylic acid




produced -+n-t2a) imm15 n1 ethanol is adm xed with 0.8 g 10 %

palladluni xture i's hydr ogenat ed at normal pressure
and room Eﬂm Wui ntil the hydrogen uptake is conpleted (12
hours) . e eatalyst is renoved by filtration and the
solutlon |s concentrated on a rotarg evaporator. In this way one
obtains 0.5 (+ 55 -

)-(la,2[err], 3[err]) 1- (3- am no- 2- hydr oxy- cycl ohexyl) -
piperidine-4-carboxy|ic acid ethyl ester. nfe=270. [ err] H NWVR
(d6-DVBO): [err] = 4.05 ppm(q, 2H); 3.48 (dd, 1H); 3.20 (q, 1H; 2.80
(dt, 1H); 2.68 (dt, 1FD, 2.58 (t Wdiajmnigre resolution, 1H); 2.42 (t
with fine resolution, 1H); 2.25 (nf_IFﬁ_'Z 13 (t with fine
resolution, 1H); 1.78 (m 2H); 1.63 (m 2H); 1.55 (m 4H); 1.38 (m
2H); 1.19 (t, 3H); 1.15 (m 2H) . (@) 0.33 ¢

()-(la,2[err],3[err])-1-[2-hydroxy-3-(3, 4,5, 6-
tetrahydro-2H[1, 4 ]b| nyl | am_nQ
cycl ohexyl ] - pi peri dlq?é“p ‘U’%‘socﬂ&%leé gar}fz)&lhﬁormula dster i's obtained

anal ogously to exanmple [j) from 0.4 g amne 12b), 0.26 g ketone |b)
and 0.42 ¢ sodiumtriacet ate Jorohydri de. The subsequent reaction
of the am no-al cohol produced in tffis way with 0.17 g

car bonyl di i m dazol e anal ogously t exanpl e 1k) yields 0.22 g ethyl

ester ()-(3'[err], 7'é$rw+-\ 2-0x0-3-(3,4,5,6-tetrahydro-2H

[1,4']bipyridinyl - \?2} 0- benzpoxazol - 7-

yl ] - pi peridi ne-4-carboxylic aci ester the saponi fication of
which with 0.6 m 1 N sodium oxi de sol ution ang ogously to exanple
11) yielded 0.11 g of the fitle cympound. Fp== [err]C
(deconposition). nme=428. 1H N ez [err] #1)4.05 ppm 8. 15
(d, 2H); 7.10 (d, 2H); 4.65 (t, : 4

in which

E denotes a residue of formula (a) or (b)

19' \
{ RN
X | X

(a) (b)

denotes oxygen, sulphur or NROC,

denotes hydrogen or NRIRZ?,

denotes nitrogen or NH or CH or CHj,
denotes nitrogen or CH,

denotes nitrogen or CH,

denotes nitrogen, CH or C-OH,

denotes an alkylene chain =-(CH,;)p- which is

P N KO = KR

optionally substituted,
D denotes a side chain of the form -(CHR3),-C00-R®
or =CR3-CO0-R8,

Sheet Has Been RTlaced

T




1H); 4.25 (broad d 2 3. 98 (broad d, 1H); 3.61 (m 1H); 3.05 (m
4H); 2.70 nﬂl““ ﬁml 210(m 1H); 2.0-1.10 (m 16).

- 56 - "Mcrotitre pl at es were coated overni ght
with 2 [err]g/nﬁ |solated actlvated GolIb/I1l1a receptor. After unbound
receptor had been renoved by several mashlgg _Steps, the surface of the

pl ate was bl ocked with 1 % casein and it mas washed again. The test
substance was added at the required concentrations, subsequently the plates
were incubated for 10 minutes while shaking in a Iinear shaker. The nat ural
ligand of the gpllb/ly | ydrxedy ar-3 fibrinogen, was added. After incubating
for 1 hour unbound fibrinogen was r'enoved by several washing steps and
bound fi bri nogen was ®e %88 hyPhelasuring the change in optical density
at 405 nm caused by g peiendtasa-onjugat ed nonocl onal antibody in an ELI SA
reader. Inhibition of the fibrinogen GollIb/llla interaction |eads to | ower
optical densities. The ICferr] value was determ ned on the basis of a

concentration- effectycurpe. s iy t%am}?gﬁﬁendg o@pgobgl |aln|°q._%lzbrl nogen

ELISA is a nodificatiod O0f the assa e foll ow ng
r ef erences: hydrogen, lower alkyl, aryl, arylalkyl,

hetaryl, acyl or an optionally substituted
carbocyclic or heterocyclic ring or, together
with the nitrogen to which they are bound, form
an optionally substituted five-membered or six~
membered ring which can contain a further 1 to
3 heteroatoms, or denote a group (c)

TO {c)

R3 denotes hydrogen or a group -OR5 or -NR6R7

R? denotes hydrogen, lower alkyl, aryl, arylalkyl,
hetaryl or a group -ORS,

RS denotes. hydrogen, lower alkyl, aryl or arylalkyl,

R® denotes hydrogen, lower alkyl or arylalkyl,

R? denotes hydrogen, lower alkyl, arylalkyl, acyl,
alkylsulfonyl or arylsulfonyl,

R® denotes hydrogen, methyl, ethyl, isopropyl,
tert.—butYl, phenyl or benzyl, in particular
hydrogen, ethyl, phenyl or isopropyl,

R10 denotes hydrogen, lower alkyl, arylalkyl, acyl,
alkylsulfonyl, arylsulfonyl or a group (c),

RO denotes hydrogen, lower alkyl, arylalkyl or a
group -NHROC, =«

ROC denotes hydrogen, lower alkyl, arylalkyl, acyl,
alkylsulfonyl or arylsulfonyl,

-—
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Nachman, R L. &teung, Lt tK— Compl ex formati on of platel et

nenbrane glycopr a mnth fibrinogen. J. din. Invest. 69:
263-269. Wi ght, iﬁ“ll zn H ): An echistatin C-term nal peptide
activated GpIIbII of rinogen, fibronectin, vitronectin and
collagen type | and type 1V, Blochen1 J. 883~ 263-267.

- 57 - Phar macol ogi cal data: Exanple ICerr] (nMl/Il) Nanme 1 25
()-(3' [err],7 [err],7a) -1-[2-o0x0-3-(3,4,5,
6-tetrahydro-2H[1, 4']bi pyridinyl -

4-yl) - oct ahydr o- benzaexwaall- dsylconformation and configuration isomers

g 2?;;dlne_4 carboxylla p%h%macologlcally acceptable salts thiteof.

2. Compounds of the general formula I as claimed in

claim 1, wherein n adopts a value of 1, 2 or 3 and
p adopts a value of 0, 1 or 3.

3. The compounds

(£)-(3'a,7'8,70) ~1~-[2-0x0-3~-(3,4,5,6-tetrahydro-2H-
{1,4']bipyridinyl-4-yl)-octahydro-benzooxazol-7-
yl]-piperidine-4-carboxylic acid

(¥)-(3'c,7'8,70)~-1-[2~-0x0-3~(3,4,5, 6~tetrahydro-2H~-
{1,4']bipyridinyl-4-yl)-octahydro-benzooxazol-7-
yl]-piperidine-4-carboxylic acid ethyl ester

as weli as conformation and configuration isomers
and pharmacologically acceptable salts thereof.

4. Pharmaceutical composition containing at least one
compound according to formula 1 as claimed in one
of the claims 1-3 in addition to common carrier and
auxiliary substances.

5. Use of substances as claimed in one of the claims
1-3 for the production of pharmaceutical agents for
treating diseases which are due to blood platelet
aggregation.

_—
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1. Cbnpounds of the general fornula | ' [err] i n which

E denotes a residue of formula (a) or*(b) : M denot es oxygen,

sul phur or NR[err], X denotes hydrogen or NRLR2, W denot es
nitrogen or NH or CH or CHerr], Q denotes nitrogen or CH, Y
denotes nitrogen or CH, Z denotes nijr@gen, CH or C-(H, A denotes
an al kylene chain -(CH2)p- which is optionally substituted,

anended page

Abstract:

The present invention concerns new oxazolidine
derivatives, processes for their production as well as
.pharmaceutical agents which contain these substances.

The present - invention concerns compounds of the general

formula I
M
S~ /U\
E~N Y—N 0
D
A—1Z (1

4

(CHQn

in which the symbols have the meaning as listed in the
claims.

L



‘}€§*D denotes a side chain of the forn1-(CHR3)n:COO-R8 or =CR3-CO0O-R8, n
"denotes 1-3, mdenotes O or:l p denotes 0-3 Rlerr], R2 denote independently
of one_anothet hydrogeh, Clerr]-C6 al kyl, a phenyl residue which is

optionally unsubsti or substituted several tinmes, a benzyl,
ﬁu ﬁu ﬂ“ nﬂLW Nopyl, phenyl butyl or phenyl pentyl residue
' substituted once or - several tines by

phenet hyl

which is

Cerr]-C6-al kyl, chlorine, brom ne, fluorine, hydroxy, nethoxy,

benzyl oxy, acetyl oxy, carboxy, etfgoxycarbonyl, ami nocarbonyl, methyl -
am nocar bonyl , di net hyl am nocar bonyl ,” cyano, am no, methyl am no,

di nmet hyl am.no, benzyl am no, acetyl 'nm benzoyl am no and am di no
groups, a pyridyl, pyrimdyl, pipeﬁ§¥§£ﬁiinidazolyl, , pyrrolyl,
furyl or thiophenyl residue which is " unsubstituted or substituted once
or several times, a fornyl, acetyl, propionyl, butyryl or benzoyl
residue or a saturated or unsaturated 5 to 6-nenbered carbocyclic ring
which is optionally substituted once or twice by Cerr]-C6 al kyl or
a saturated orlunsfRRAWNAS qf the generabhHAMHA dr ocyclic ring which is
optionally substituted once or twice by (Jerr]-C6 al kyl, or

together with the nitrogen to whi they are bound, form an optionally
substituted five- . nenbered:illli-nenbered ring which can contain a

. further 1 to 3 heteroatons, or deffote a group (c) [err]

) S P

(CH,)n

in which

E denotes a residue of formula (a) or (b)

Q

l, -3- R 1 0 N/_>—
=W W

X X

(a) . (b)

denotes oxygen, sulphur or NROO,
denotes hydrogen or NRIR2,

denotes nitrogen or NH or CH or CH,,
denotes nitrogen or CH,

denotes nitrogen or CH,

denotes nitrogen, CH or C-OH,

o0 = MR

denotes an alkylene chain -(CH,)p- which is
optionally substituted, -

: ‘59}12/ﬂq
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Rierr] denoteshydrogen or a group -OR[err] or -NR6R7 R4 denotes

: n r a phenyl residue which is optionally
unsubst HwﬁmIH“HS llvut ed several tines, a benzyl, phenethyl,
phenyl p butyI or phenyl pentyl residue which is
unsubst i futed or substltuted once or several times by (Jerr]-C6-alkyl,
chlorine, brom ne, fluorine, hydr oxy, nethoxy, benzyl oxy, acetyl oxy,

car boxy, et hoxycar bonyl , am nocarbonyl, methyl am nocar bonyl,
di et hyl am nocar bonyl, cyano, am no, rﬁﬂhylanfno ~di met hyl am no,

benzyl ard no, acetylﬁmmoé@gzgyg de Ch%ngﬁll yrr l(%p&cgsg_Rs

pyridiyl; pyrimdyl, raz X

t hi ophenyl residue mthﬁlT i;ﬁﬁﬁ%ﬁ%d:uted or substltuted once or
several tines, or Ehgﬁdéﬁbtéﬁ{fﬂj R5 denotes hydrogen, Cerr]-C6 al kyl,
a phenyl residue 3? chis optlonally unsubstituted or- substituted
several tines, a béhz phenylpropyl phenyl butyl or

phenyl pentyl residye wden&tes 0 3 unsubstituted or substituted once or

several times .t Oh UG a i entiladiite o YL odlaior e

hydr oxy, net hoxy, berzyl oxy, Acet oxycarbonyl
am nocar bonyl , met hyl arhydregennyt,-Cs alkiviat lay Phenydc aeisdsipe, “Mho

amno, nethylamno,  j&li 5Bt {M£a1 ¥ Q%Eﬁ’i@iﬂé@oﬁ%ﬂﬂé@ﬂﬁ@e benzoyl -
am no and am di no groups, denotes hydrogen derr]- aIkyI or a benzyl,

phenet hyl, phenyl propy| SEYRRAMY I BIRSS, & RARFNA ~ Phenefdyly Phan¥le which is
unsubstituted or SUbsdpy L} %&Wﬂ)\ﬂfyﬁ%@rﬁieﬁymm G{ﬁiduéﬁ al kyl ,

chlorine, brom ne, fluaqr,i hydr ox X acet y| oxy,
car boxy, ethoxycarbonyl h{gh g unsﬁbs{miékea,or subé%f%ht 3’once 3

several times by C;-Cg-alkyl, chlorine, bromine,
fluorine, hydroxy, methoxy, benzyloxy, acetyloxy,
carboxy, ethoxycarbonyl, aminocarbonyl, methyl-
aminocarbonyl, dimethylaminocarbonyl, cyano,
amino, methylamino, dimethylamino, benzylamino,
acetylamino, benzoylamino and amidino groups, a
pyridyl, pyrimidyl, piperazyl, imidazolyl,
pyrrolyl, furyl or thiophenyl residue which is
unsubstituted or substituted once or several
times, a formyl, acetyl, propionyl, butyryl or
benzoyl residue or a saturated or unsaturated S
to 6-membered carbocyclic ring which is
optionally substituted once or twice by C;-Cg
alkyl or a saturated or unsaturated 5 to 6-
membered heterocyclic ring which is optionally
substituted once or twice by C;-Cg alkyl, or
together with the nitrogen to which they are
bound, form an optionally substituted five-
membered or six-membered ring which can contain a
further 1 to 3 heteroatoms, or denote a group (c)

fo (c)
- -C=NH ; -

v
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61 am nocar bonyl , -

‘nethyl . di methyl - am nocar bonyl, cyano, am no,

nmet hyl ﬂmgmm yI am no, benzyl am no, acetyl am no, benzoyl -

am no a s, R7 denotes hydrogen, Cerr]-C6 al kyl, or a
benzyl, phenet yI phenylpropyl phenyl butyl or phenyl - pentyl
reS|due which is unsubstltuted or substituted once or several tinmes by
C err]-C6-al kyl, chl ori ne, brom'ne,6 | uori ne, hydroxy, nethoxy,

benzyl oxy, acetyloxy, carboxy, ethoxycarbonyl, am nocar bonyl ,

methy! am nocar bonylgs diqidbds nyaryld! AR s Yptup CERT or TieR

met hyl am no, am no, 6§%znﬂ no, acef§lan1n benzoyl -

ani no and ami di no d?ou;%an%qsor rogany @1-Ce alk¥dpi én?henbf&t ?‘Pﬂldb‘le

benzoyl residue, a nmetRgEch is éyt':i&'ihfil ailsanased fiered | o' Spssesthtady! |
but ane- sul fonyl residue or benzeggsulfon aC|

t ol uenesul foni ¢ aci d ré??ﬂ%%alF%Pmﬁﬁot% Fh@i RheRylpropyl,

i sopropyl, tert. - byplyényinetyl ox ﬁhﬂuydpentyxmwésInneuwhlchhydrogen

gég)z”yl phenylphg;\eltﬁ;?rqp%eny%ropy? egge%%%yﬂﬁm%‘p O% JQV%%%L :

residue which is unsubst meﬁelwdh-cs aleYs]tfl nhtled'lm%e hnongmer eﬁlltqrmmé.by
C err]-C6-al kyl, ey NY: 91 h?éﬁb
benzyl oxy, acetyl oxy, ca oxy, et‘ﬁ@ill c%r énh)‘fy Y ai?né nocacr’ hy oXYs

met hyl am nocar bonyl ,  di HEReXYcarbongy; on¥larfee Qyﬁ¢m}nocarbonyl
met hyl am no, di rret Miﬁétmaﬁﬂ%déﬂs&m &ﬁﬂiﬂéﬂ@ﬂﬁaob&ﬁ@tﬂiflamlno,

ﬁé"nQSy?“?e‘;‘F‘dS'e“agLét‘ﬁcimatm‘?ir%w?a°etr¥zgm£u s lantio! Nentovts,
amlno and amidino groups, a pyridiyl, pyrimidyl,
piperazyl, imidazolyl, pyrrolyl, furyl or
thiophenyl residue which is unsubstituted or
substituted once or several times, or a group -ORS,

R® denotes hydrogen, C;-C¢ alkyl, a phenyl residue
which is optionally unsubstituted or substituted
several times, a benzyl, phenethyl, phenylpropyl,
phenYlbutyl or phenylpentyl residue which is
unsubstituted or substituted once or several times
by C;-Cg-alkyl, chlorine, bromine, fluorine,
hydroxy, methoxy, benzyloxy, acetyloxy, carboxy,
ethoxycarbonyl, aminocarbonyl, methylaminocarbonyl,
dimethylaminocarbonyl, cyano, amino, methylamino,
dimethylamino, benzylamino, acetylamino, benzoyl-
amino and amidino groups,

R® denotes hydrogen, C;-Cg alkyl or a benzyl,
phenethyl, phenylpropyl, phenylbutyl or phenyl-
pentyl residue which is unsubstituted or
substituted once or several times by C;-Cg-alkyl,
chlorine, bromine, fluorine, hydroxy, methoxy,
benzyloxy, acetyloxy, carboxy, ethoxycarbonyl,
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‘&ﬁénded page 62 but anesul f onyl residue
‘0 or toluenesul fonic acid residue or a group

(c) drogen Cerr]-C6 al kyl, a benzyl, phenet hyl ,
phenyl p i m " “i I phenyl pentyl residue which is
It S

unsubsti tltuted once or several tinmes by Cl-C6- al kyl,
chl ori ne, bron1ne quorlne hydr oxy, met hoxy, benzyl oxy, acetyl oxy,
car boxy, ethoxy- car bonyl, am nocarbonyl, nethylam nocarbonyl,

di et hyl am nocar bonyl, cyano, am no, neshyl- - am no, di nmet hyl am no,
benzyl am no, acetylamn I 0 gr oup
-NHREerr],-- Rerr] deng?es %ygggégy a%%ﬁ#%ﬁg*&ﬁ§%&¥£§g#ﬁ q:ﬁ)ﬁ“eef%ﬁenethyI,
phenyl propyl, phenyl but§hinecanbenyl, cya@@ntgmlm@8|mﬁkh BHNQ 5
unsubst i tuted or SU@fﬁéﬁH%PQmPﬁGe BénsPY&hfho | | ABSLPYakinED- benzopi kY| ,

chlorine, bromne, fluorinp met hoxy, benzyl oxy, acetyl oxy,

car boxy, et hoxy- caPBing & g %@%P%o%??upﬁethylan1nocarbonyl
di met hyl ami nocar borg?, demsies aiydnoogéie,t hy{-C¢ alkyl,nor & mﬂzwllam no,

benzyl am no, acetylamn n p I
acetyl, propionyl, buty ?n%thg gﬁ?gg%E %ﬁ%ﬂ %gﬂégyfbgﬁg#eéﬁlﬁ% ?Ty
ethanesulfony!, prppanepentylsn¢$bﬂv¢.Wblb@tamenmﬁﬁh&@dtmt%ddq@ or a
benzenesul fonic acid orghgLPPGELaT OREE GF Several SEiddE by c,-Cg-alkyl,

chlorine, bromine, fluorine, hydroxy, methoxy,

benzyloxy, acetyloxy, carboxy, ethoxycarbonyl,
aminocarbonyl, methylaminocarbonyl, dimethyl-
aminocarbonyl, cyano, amino, methylamino,
dimethylamino, benzylamino, acetylamino, benzoyl-
amino and amidino groups, a formyl, acetyl,
propionyl, butyryl or benzoyl residue, a methane-
sulfonyl, ethanesulfonyl, propanesulfonyl, butane-
sulfonyl residue or a benzenesulfonic acid or
toluenesulfonic acid residue,

R8 denotes hydrogen, methyl, ethyl, isopropyl,
tert.-butyl, phenyl or benzyl, in particular
hydrogen, ethyl, phenyl or isopropyl,

R10 denotes hydrogen, C;-Cg alkyl, a benzyl,
phenethyl, phenylpropyl, phenylbutyl or phenyl-
pentyl residue which is unsubstituted or
substituted once or several times by C,~Cg—-alkyl,
chlorine, bromine, fluorine, hydroxy, methoxy,
benzyloxy, acetyloxy, carboxy, ethoxycarbonyl,
aminocarbonyl, methylaminocarbonyl, dimethyl-
aminocarbonyl, cyano, amino, methylamino,
dimethylamino, benzylamino, acetylamino, benzoyl-
amino and amidino groups, a formyl, acetyl,
propionyl, butyryl or benzoyl residue, a methane-
sulfonyl, ethanesulfonyl, propanesulfonyl,
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RO

62
butanesulfonyl residue or a benzenesulfonic acid
or toluenesulfonic acid residue or a group (c),

denotes hydrogen, C;-Cg alkyl, a benzyl,
phenethyl, phenylpropyl, phenylbutyl or
phenylpentyl residue which is unsubstituted or
substituted once or several times by C;-Cg-
alkyl, chlorine, bromine, fluorine, hydroxy,
methoxy, benzyloxy, acetyloxy, carboxy, ethoxy-
carbonyl, aminocarbonyl, methylaminocarbonyl,
dimethylaminocarbonyl, cyano, amino, methyl-
amino, dimethylamino, benzylamino, acetylamino,
benzoylamino and amidino groups, or a group
~NHROO ,

RO0 denotes hydrogen, C;-Cg alkyl, a benZyl,

phenethyl, phenylpropyl, phenylbutyl or phenyl-
pentyl residue which is unsubstituted or
substituted once or several times by C;-Cg-
alkyl, chlorine, bromine, fluorine, hydroxy,
methoxy, benzyloxy, acetyloxy, carboxy, ethoxy-
carbonyl, aminocarbonyl, methylaminocarbonyl,
dimethylaminocarbonyl, cyano, amino, methyl-
amino, dimethylamino, benzylamino, acetylamino,
benzoylamino and amidino groups, a formyl,
acetyl, propionyl, butyryl or benzoyl residue,
a methanesulfonyl, ethanesulfonyl, propane-
sulfonyl, a butanesulfonyl residue or a
benzenesulfonic acid or toluenesulfonic acid
residue,
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