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Substituted cyclohexanol ‘esters, their use for treating
diseases, and pharmaceutical preparations

5 The disease picture of diabetes is characterized by
elevated blood sugar values. In the case of insulin-
dependent or type I diabetes, the cause is the death of
the insulin-producing f cells of the pancreas; this
condition is therefore treated by administering :.nsul:.n,-_

10 (substitution therapy). By contrast, non-insulin- depend-
ent or type II diabetes is characterized by insulin
having a diminished effect on muscle tissue and fat
tissue (insulin resistance) and by an increased produc-
tion of gluccse in the liver. The causes of these meta-

15 bolic disturbances are to a large extent still unclear.
While the established therapy using sulfonylureas
attempts to compensate for the insulin resistance by
increasing the endogencus liberation of insulin, this
does not in all cases lead to normalization of the blood

. 20 sugar level and is not able to halt the progress of the
disease; many type II diabetics eventually become insu-
lin-dependent as a result of the § cells becoming
"exhausted?”, and suffer from late damage such as catar-'

acts, nephropathies and angiopathies.

25 For this reason, novel therapeutic principles for treat-
ing type 1II diabetes are deairable.

In the fasting state, the concentration of glucose in the
blood is determined by the glucose production of the
liver. A variety of research groups have been able to
30 demonstrate that the increase in the blood sugar wvalues
in type II diabetes is correlated with a proportionally
elevated output of glucose from the liver. The glucose
which is secreted by the liver into the bloocd can be
formed both by degrading liver glycogen (glycogenolysis)
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complex comprises a glucose-6-phosphate translocase which

is present in the ER membrane, a gluccse-6-phosphatase
10 which is located on the luminal side of the endoplasmic
reticulum and a phosphate translocase [for a review, see:
Aghmore J. and Weber G., "The Role of Hepatic Glucosé-s-
phosphatase in the Regulation of Carbohydrate Metabo-
lism”, in Vitamins and Hormones, Vol. XVII (Harris R.S.,
15 Marrian G.F., Thimann K.V., Edts.), 92 to 132, (1959);
Burchell A., Waddell I.D., "The molecular basis of the
hepatic microsomal glucose-6-phosphatase system", Bio-
chim. Biophys. Acta 1092, 129 to 137, (1990)]. The
extensive literature which is available shows that the
20 activity of this multienzyme complex is also elevated
under all investigated conditions which, in animal
experiments, lead to elevated blood sugar values, e.g.
streptozotocin, alloxan, cortisone, thyroid hormones and
starvation. In addition to this, a large number of
25 investigations indicate that the elevated production of
glucose observed in type II diabetics is associated with
elevated glucose-6-phosphatase activity.
The importance of the glucose-6-phosphatase system for
normal glucose homeostasis is alsc underscored by the
30 hypoglycemic symptoms of patients suffering from glycogen
storage disease type Ib, who lack the translocase compon-
ent of the glucose-6-phosphate system.
The use of suitable active compounds (inhibitors) to
diminigh glucose-6-phosphatase activity should result in
35 a decreased liberation of glucose from the liver. These
active compounds should be able to adapt the production
of glucose by the liver to the actual peripheral consump-
tion. In addition to this, the lower blocd glucose values
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A series of non-specific inhibitors of glucose-6-

5 phosphatase has been described in the literature, e.g.
phlorrhizin [Soodsma, J.F., Legler, B. and Nordlie, R.C.,
J. Biol. Chem. 242, 1955 to 1960, (1967)], 5,5’-dithio-
bis-2-nitrobenzoic acid [Wallin, B.K. and Arion, W.J.,
Biochem. Biophys. Res. Commun. 48, 694 to 699, (1972)],
10 2,2’ -diisothiocyanatostilbene and 2-isothiocyanato-2’-
acetoxystilbene [Zoccoli, M.A. and Karnowski, M.L., J.
Biol. Chem. 255, 1113 to 1119, (1980)]. The first thera-
peutically utilizable inhibitors of the glucose-6-
phosphatase system are proposed in European Patent

15 Applications No. 93 114 260.8 and No. 93 114 261.6.

The cyclohexane derivatives which are characterized in
detail below are novel compounds which have not previ-
ously been described in the chemical and biological
literature. We have now found that esters of certain

20 cyclohexanol derivatives, e.g. the compound according to
Example 4, are very good inhibitors of the glucose-6-~
phosphatase system.

The invention therefore relates to cyclchexanol esters of
the formula I

_R!

XRZ

RS
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25 in which the radicals have the following meaning:

Rl is CONHCOR'®, CSNHR'®, CONHSO,R', CSNHSO,R* or
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in which V ise N or CH, W is N or CH, U is O or S, E is

0
NR*, O, S or NH, G is -N=, -0-, -8- or ||
--C-, M 1s NR'4, NH, CH,

5 or CRPR?, and aromatic rings can be substituted once or
more than once by F, Cl, Br, I, OH, 0-C;-C,-alkyl, C;-C,-
alkyl, CF;, NO, or CN,
or R! forms, together with R%2, the ring
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t hereby produced i'n type Il diabetics in the fasting state ought also to
exert a preventive effect wwth regard to | ate danage in di abetes. A
series of non-specific inhibitors of glucose-6- phosphatase has been
described.in. the Iiteratupe e.g. phlorrhizin [ Soodsma, J.F egl er,

and NordI | . Chem 242, 1955 to 1960, (1967 f’ﬂ%s_,.,-,h
bis-2-nitr lin, B.K and Arion, WJ., BiO '_I:n)g
Res. Conmun. 9, (1972)], 2,2' -diisothi ocyanat ost I Tk

2- i sot hi ocya xystil bene [Zccoli, N A and Karnowski,
Bi ol . Chem 255, 1113 to 1119, (1980)]. e fdgst thera- peutically
utilizable inhibitors of the glucose-6- 0s tase system are proposed in
Eur opean Patent Applications No. 93 60. 8\and No. 93 114 261.6.

N u
i

R is  €;-Cyo-alkyl(R')n, 0-C;-C,4-alkyl(RM)n, C,-Cpq-
alkenyl(R*)n, 0-C;-Cjp-alkenyl(R')n, ©C,-Cpq-
alkynyl(R*™)n, 0-C;-Cyp-alkynyl(RM)n, 8-C,-Cp4-
alkyl(R)n, 8-C;-Cjo-alkenyl(R)n, S-C;-Cyp-

5 alkynyl(R'!)n, NH-C,-Cjo-alkyl(R1)n, NE-C,-C,q-
' alkenyl(R)n or NH- C3-Cyp-alkynyl (R*1)n, where
R!! is optionally substituted by R?;

R3, R and R are alkyl having from 1 to 10 carbon
atoms, cycloélkyl having from 3 to 8 ring carbon atoms,
10 phenyl, naphthyl, phenanthryl, pyridyl, thienyl, furyl,
pyrimidyl, indolyl, imidazolyl, coumarinyl, phthaliminyl,
quinolyl, piperazinyl, tetrazolyl, triazolyl, oxazolyl or
their thieno-fused, pyridino-fused, pyrimidino-fused or
benzo-fused derivatives, where the aromatic radical or
15 heteroaromatic radical can be substituted once or more
than once, identicaily or differently, by F, Cl, Br, I,
OH, -NO,, CN, C;-C;-alkoxy, C,-C,-alkyl, NR®R®, phenyl,
benzyl, thienyl, furyl, imidazolyl, pyridyl, O-phenyl or
O-benzyl, and R, R!! and R!® are identical or different;

20 R%* R° and R® are H, OH, an OH group protected by custom-
ary alcohol protective groups, F, Cl or Br, or have the
meanings given for R?, where R*, R® and R® are identical
or different;

R’ is C,-C4-alkyl, phenyl or benzyl;

25 R® and R® are H, C,;-C,-alkyl, C,-C,-alkanoyl or phenyl
which is optionally substituted by F, Cl, Br, I, OH, O-
C,;-C4-alkyl, CF;, -NO, or CN, where R® and R® are identi-
cal or different, or R® and R® form, together with the
nitrogen atom, a 4- to 1l0-membered, saturated



-

The cycl ohexane derivatives which are characterized in detail below are

novel compounds which have not previ- ously been described iR the chem cal
and biological literature. W have now found that eaters of /cRy
cycl ohexanol derivatives, e.g. the conpound according to

very good inhibitors of the glucose-6- pho$phatase system
therefore relates to cycl ohexanol esters of the fornmula I
i n which the radietgzrdysida réngodpowhighnaafiingroup can be optmnally

replaced by O, S or NR1Y,
R® is H, C,-C,-alkyl, phenyl or benzyl;

R!? ig phenyl, naphthyl, phenanthryl, pyridyl, thienyl,

5 furyl, thiazolyl, pyrimidyl, indolyl, imidazolyl, coumar-
inyl, phthaliminyl, quinolyl, piperazinyl, tetrazolyl,
triazolyl, oxazolyl or their thieno-fused or benzo-fused
derivatives, where the aromatic radical or hetercaromatic
radical can be substituted once or more than once,

10 identically or differently, by F, Cl, Br, I, OH, CFj,
-NO,, OCN, C,;-C,-alkoxy, C;-C,-alkyl, NR®R?, phenyl,
benzyl, thienyl, furyl, imidazolyl, pyridyl, O-phenyl or
O-benzyl;

R is hydrogen, C,-C;,-alkyl, phenyl, naphthyl, phen-
15 anthryl, pyridyl, thienyl, furyl, thiazolyl, pyrimidyl,
indolyl, imidazolyl, coumarinyl, phthaliminyl, quinolyl,
piperazinyl, tetrazolyl, triazolyl, oxazeoclyl or their
thieno-fused or benzo-fused derivatives, where the
aromatic radical or heterocaromatic radical can be substi-
20 tuted once or more than once, identically or differently,
by ¥, C1, Br, I, OH, CF;, -NO,, CN, C;-C,-alkoxy, C,-C,-
alkyl, NRER?, phenyl, benzyl, thienyl, furyl, imidazolyl,
g14

pyridyl, O-phenyl or O-benzyl, or is a radical of the

formula
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25 RS ig ¢;-C;,-alkenoyl, C;-C,,-alkenoyl(R*?), C,-C,,-alkan-
oyl (R'2), phenyl, naphthyl, phenanthryl, pyridyl, thien-
yl, furyl, thiazolyl, pyrimidyl, indolyl, imidazolyl,
coumarinyl, phthaliminyl, quinolyl, piperazinyl, tetrazo-
lyl, triazolyl, oxazolyl or their thieno-fused or benzo-

30 fused derivatives, where the aromatic radical or hetero-
aromatic radical can be substituted once or more than
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Rlerr] is CONHCOR err], CENHR[err], CONHSOerr]Rerr],

CSNHSO err] R err] or -4- CHerr]NHSO err]Rerr], or RLis a

radical selected fromthe follow ng fornul ae: THIS SHEET HAS BEEN |
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once, identically or differently, by F, Cl, Br, I, OH,
CF;, -NO,, CN, C,-C,-alkoxy, C,-C,-alkyl, NR®R®, phenyl,
benzyl, thienyl, furyl, imidazolyl, pyridyl, O-phenyl or
O-benzyl;

alkynyl (R'1)n, where R!! is optionally substituted by R12,

X is (caz)ml "CH=CH", -Cﬁc-, ‘cnz"O‘cHZ" -CHZ-S-CHZ- or

-CHy-N-CH,-

e

Y is (CH,),, O, S or NRS,

z is (CH,),, S, O, 8-C;-C;,-alkyl, 0-C,-C;,-alkyl, CH=CH,
10 CH=CF, CH=CCl, CH=CBr, CH,-CO, CH,-CHF, CH,-CHC1l, CH,-

CHBr, CH,-CHI, C;-C,,-cycloalkylene, C;-C;,~cycloalk-

enylene, where from 1 to 3 ring carbon atoms can be

replaced by sulfur atoms, oxygen atoms or nitrogen atoms,

COOR’, C=C, CH=C(C,-C,-alkyl), CH=C(CN), CH=C(NR®R®),
15  CH=C(C,-C,-alkanoyl), CH=C(R'®) or NR®, and, if Y is

oxygen,

-C-2-R3-

i
o

can together be an amino acid residue, selected from the
group comnsisting of Ala, Arg, Asn, Asp, Cys, Gln, Glu,
Gly, His, Ile, Leu, Lys, Phe, Pro, Ser, Thr, Trp, Tyr and

20 their derivatives protected by customary protective
groups,

n is zero, 1 or 2, This Sheet Has Been Replaced

T

Insofar as they contain a carboxyl group, the novel

m is zero, 1, 2, 3 or 4.

25 compounds of the formula I can form salts with inorganic
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or organic bases.

The invention also relates, therefore, to the physioclogi-
cally tolerated salts of compounds of the formula I.
The novel compounds of the formula I contain a number of
stereocenters. The invention relates to all possible
enantiomers and diastereomeras. They are all represented
by the formula I.

Unless otherwise indicated, the following applies to the

- gtatements made above and below:

The alkyl, alkanolyl and alkoxy radicals given under R},
R?, R7, R, RY, RO, R, R12, RI3, RIS, RS and z are
straight-chain or branched.

The alkyl, alkenyl and alkynyl groups given under R? and
R4 are straight-chain, branched or cyclic, it also being
possible for only a part of the radical to form a ring.
In addition, one of the CH, groups can be replaced by O,
s, 80, 80, or NR®, R!! can be substituted by R'2, and,
when n is 2, the two radicals Rl are identical or
different.

Unsaturated radicals are unsaturated once or more than

once.
Alcohol protective groups are:

Substituted ethers, such as

methoxymethyl, methylthiomethyl, t-butylthiomethyl,
benzyloxymethyl, p;methoxybenzyloxymethyl, t-butoxy-
methyl, siloxymethyl, 2-methoxyethoxymethyl, l-ethoxy-
ethyl, allyl, benzyl, p-methoxybenzyl, 3,4-dimethoxy-
benzyl, o-nitrobenzyl, p-nitrobenzyl, p-halobenzyl, 2,6-
dichlorobenzyl, p-cyanobenzyl, p-phenylbenzyl, 2-picolyl
and 4-picolyl.

i

Protective groups for the amino acid are:

This Sheet Has Been Replaced
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a) Carbamates, such as

methyl and ethyl, 9-fluorenylmethyl; 9-(2-sulfo)fluor-
enylmethyl, $-(2,7-dibrome)£fluorenylmethyl, 2,7-di-t-
butyl-[9-(10,10-diox0-10,10,10,10-tetrahydrothioxan-
thyl) Imethyl, 4-methoxyphenacyl, 2,2,2-trichloroethyl, 2-
trimethylsilylethyl, 2-phenylethyl, 1-(l-adamantyl)-1-
methylethyl, 1l-dimethyl-2-haloethyl, 1,l-dimethyl-2,2-
dibromoethyl, 1l,1-dimethyl-2,2,2-trichloroethyl, 1-
methyl-1- (4-biphenyl)ethyl, 1-(3,5-di-t-butylphenyl)-1-
methylethyl, 2-(2’- and 4’ -pyridyl)ethyl, 2- (N,N-dicyclo-
hexylcarboxamido)ethyl, t-butyl, 1l-adamantyl, vinyl,
allyl, 1l-isopropylallyl, cinnamyl, 4-nitrocinnamyl, 8-
quinolyl, N-hydroxypiperidinyl, alkylthio, benzyl, p-
methoxybenzyl, p-nitrobenzyl, p-bromobenzyl, p-chloro-
benzyl, 2,4-dichlorobenzyl, 4-methylsulfinylbenzyl, 9-
anthrylmethyl and diphenylmethyl, t-amyl, S-benzylthio-
carbamate, p-cyanobenzyl, cyclobutyl, cyclochexyl, cyclo-
pentyl, cyclopropylmethyl, p-decyclobenzyl, diisopropyl-
methyl, 2,2-dimethoxycarbonylvinyl, o- (N,N-dimethyl-
carboxamido)benzyl, 1,l-dimethyl-3-(N,N-dimethylcarbox-
amido) propyl, 1,1-dimethylpropynyl, di- (2-pyridyl)methyl,
2-furanylmethyl, 2-iodoethyl, isobornyl, iscbhutyl,
isonicotinyl, p-(p’-methoxyphenylazoc)benzyl, l-methyl-
cyclobutyl, l-methylcyclchexyl, 1l-methyl-l-cyclopropyl-
methyl, l-methyl-1-(3,5-dimethoxyphenyl)ethyl, l-methyl-
1- (p-phenylazophenyl)ethyl, 1l-methyl-l-phenylethyl, 1-
methyl-1-(4-pyridyl)ethyl, phenyl, p-(phenylazo)benzyl,
2,4,6-tri-t-butylphenyl, 4- (trimethylammonium)benzyl and
2,4,6-trimethylbenzyl.

b) Urea derivatives, such as
phenothiazinyl- (10) -carbonyl derivatives, N’'-p-toluene-
sulfonylaminocarbonyl and N‘-phenylaminothiocarbonyl.

c) Amides, such as

N-formyl, N-acetyl, N-chloroacetyl, N-trichloroacetyl, N-
trifluorocacetyl, N-phenylacetyl, N-3-phenylpropionyl, N-
picolinoyl, N-3-pyridylcarboxamide, N-benzoylphenylalanyl
derivatives, N-benzoyl and N-p-phenylbenzoyl.

W
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(Rlerr])n, C3-Cerr]- aIkenyI(R[err])-nlO S-C3-(err]-
al kynyl ( )n, NHCerr]-CJerr]-alkyl (R err])n, NHC3-Clerr

(

) Componpde3 of] she| farnyhy| 1 Rixe myefenzed dn Whll’l Rlerr] is
optionally substituted by Rerr]; Rlerr], Rerr] and R err] are alkyl
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t et razol yl, triazblyl, “oxazolyl or their thieno-fused, pyridino-fused,

pyri m di no-fused or benzo-fused derivatives, where the aromatic radical or
het eroaronmati c radi cal can be substituted once or nore than once,

identically or differently, by F, C]'(\gr?, I, OHyg - NO2, CN,
R
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(err]-C4-al koxy, (ferrj=CAralkyl,N \er]RQ puenyl Rérfzyl t hi enyl

furyl, imdazolyl, pyrigyl,a0-phen or N
Mo E | '

N OH
H
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\R14

in which E is8 O, S or NH, R* is H, U is O or 8, V is N

5 or CH, W is N or CH, and aromatic rings can be substi-
tuted once or more than once by F, Cl, Br, I, OH, O-
C,-C4-alkyl, C,-C4-alkyl, CF;, NO, or CN,

or R! forms, together with R?, the ring

U
NH

A~ i

R

R? has the following meanings: 0-C,-C o-alkyl(R'),, (n is
10 0, 1 or 2), where the alkyl moiety is unbranched,
branched or cyclic, and R} can be substituted by R'?,
and, when n is 2, the two radicals R’ are identical or
different, O-C3-C1°-alkenyl(R11)n, (n is 0, 1 or 2), where
the alkenyl moiety is unbranched, branched or cyclic, and
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O benzyl, and R3, Rlerr] and R err] are identical or different; R4,
Rlerr] and R6 are H, OH an OH group protected by custpem—ary al cohol
protective groups, F, d or Br, or have the neanings di Vel SGETRAS Wher
Rlerr], Rerr] and R6 are identical or different; R7 iis_( eREjL-ACEpal kyl
phenyl or benzyl; Rerr] and RO are H Cie¥k]=err]-al kyl,

d err]-C4-al kanoyl or phenyl which is optionally substituted F, 4,
|, OH 0- (errlisciunsaturated epse oxOmoze dhanyence .Rad |Ran,a® Bee
identi- cal or ¢ ,iffi8UredbyRR®?)] and RO form together with the nitrogen
atom a 4- to 10-nenberéd

at ur at eq
- 6- heterocycl iQ:‘%i‘ﬁgoTﬁlmﬂ']ugl&IQ gFoupBcalr bd ofFi Ha | YREES abRE by
0, Sor NRerr],alkynyl moiety is unbranched, branched or cyclic, and is

"

Br,

5 unsaturated once or more than once, and Rl can be
substituted by R'?,
R® to R!® have the meanings given above,
and X, ¥, Zz and R'® have the following meanings:
X is (CH,))p, (m is 0, 1, 2, 3 or 4), CH=CH, C=C, CH,OCH,
10 or CH,SCH,,
Y is (CH,)),, (m is 0, 1, 2, 3 or 4), O, 8 or NR?,
z is (CH)),, (mis 0, 1, 2, 3 or 4), 8, O, 8-C;-Cy,-alkyl,
CH=CH, CH=CF, CH=CCl, CH=CBr, CHZ-C(O). CH,-CHF, CH,-CHC1,
CH,-CHBr, CH,-CHI, C;-C,o-cycloalkylene, C3-C; p-cycloalken-
15 ylene, COOR’, CaC, CH=C(C,-C,-alkyl), CH=C(CN), CH=C(R'?)
or NRS.

RS is C,-Cpo-alkyl(R*)n, C;-Cg-alkenyl (R™)n or C3-Cyo-
alkynyl (R1!)n, with n in each case being zero or one.

In formula I, the radicals have, in particular, the
20 following meanings:
R! is CONHCOR!®, CSNHR'S, CONHSO,R'!, CSNHSO,R* or a

radical of the formulae:

N—V N/\ /g\ R4 NHCN
7 \ yd or A
N
"y OH

in which E is O, S or NH, R is H, Uis O or S, V is N
or CH, W is N or CH, and aromatic rings can be gubsti-

25 tuted once or more than once by ¥, Cl, Br, I, OH, O-
c,-Cy-alkyl, C,-C4-alkyl, CF;, NO, or CN,

or R* forms, together with R?, the ring

This Sheet Has Been Replaced
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RI0Ois H, Clerr]-C4-al kyl, phenyl or benzyl; Rlerr] is phenyl, naphthyl,
phenant hryl, pyridyl, thienyl, furyl, thiazolyl, pyrimdyl, indolyl,
i mdazol yl, coumar- inyl, phthalimnyl, quinolyl, piper /Z'rﬁi-t -Le,t\azol yl,

triazolyl, oxazolyl or their thieno-fused or benzo fused d &/atume&,;g
the aromatic radical or heteroaromatic radt&at can be s {“@d\amce or
nore than once, identically or differently, by F, C1, Br, |, OH, ; ,
CN, (Jerr]-C4-alkoxy, C-(err]-alkyl, NRerr]Rerr], phenyl, benzyl,
thienyl, furyl, imdazolyl, pyridyl, OU henyl or O-benzyl; Rerr] is
hydrogen, Clerr]-Cer]r-alkyl, phenyl , p)ﬂ phen- anthryl, pyridyl,
thienyl, furyl, thiazolyl, pyrimdyl, ingolyly  imdazolyl, coumarinyl,

pht hal i m nyl, quinolyl, piperazinyl, razolyl, triazolyl, oxazolyl or
their thieno-fused or benzo-fused deri vdN re the aronmatic radical
or heteroaromatic radi cal can be substi tNt ed once or nore than once,
identically or differently, by F, Cl, Br , CF3, -Nderr], CN,
Cerr]-Cerr]-al koxy, Cl-C4- alkyl, NR errRF!Q phenyl , benzyl, thienyl,
furyl, imdazolyl, pyridyl, O-phenyl or O-benzyl, or Rerr] is a radical of
the formul a

R? is 0-C;-C,,-alkyl(R!)_ , (n is 0, 1 or 2), where the

alkyl moiety is unbranched, branched or cyeclic, and R?

can be substituted by R1Z,

0-C3-C,,-alkenyl(R*) , (n is 0, 1 or 2), where the
5 alkenyl moiety is unbranched, branched or cyclic, and is

also unsaturated once or more than once, and R'! can be

gubstituted by R12, _

0-C;-Cyo-alkynyl(R™M) , (n is 0, 1 or 2), where the

alkynyl moiety is unbranched, branched or cyclic, is
10 unsaturated once or more than once, and R'' can be sub-

stituted by R!2,

R} to R'® have the meanings given above,
X is (CH;),, (m is 0, 1, 2, 3 or 4), CH=CH, C=C, CH,OCH,
or CH,SCH,,
15 Y is (CH,),, (mis 0, 1, 2, 3 or 4), O, S or NR®,
Z is (CH;),, (mis 0, 1, 2, 3 or 4), S, O, S-C;-Cy4-alkyl,
{unbranched or branched), CH=CH, CH=CF, CH=CCl, CH=CBr,
CH,-C(0), CH,-CHF, CH,-CHCl, CH,-CHBr, CH,-CHI, C;-C,;-
cycloalkylene, C3-Cjp-cycloalkenylene, COOR’, C=C,
20 CH=C(C,-Cy -alkyl) (unbranched or branched), CH=C(CN),
CH=C(R'®) or NR},

alkynyl (Ru)n, with n in each caase being zero or 1.

The following meanings of the radicals in formula I are

25 very particularly preferred:
R! is CONHSO,R'* or a radical of the following formulae:

This Sheet Has Been Replaced
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[err] Rlerr] is C3-CJerr]-al kenoyl, C3-Cferr]-al kenoyl (R err]),
Cerr]-err]-alkan- oyl (Rlerr]), phenyl, naphthyl, phenanthryl, pyridyl,
thien- yl, furyl, thiazolyl, pyrimdyl, indolyl, imdazolyl, counarinyl,
pht hal i m nyI qui nol yl, piperazinyl, tetrazo- | yI triaz hy}q( GxazeHLL__Qr
their thieno-fused or benzo- fused derivatides, where t H
or hetero- aromatic radical can be substituted once or m)r

- 7 -
N—Y NN
\ or

N
H

in which E is O, V is N and W is N, or R! forms, together
with R?, the ring

NH
A=y

i

in which U is oxygen,

R? is 0-C,-Cg-alkyl(R'),, (n is 1), where the alkyl
5 moiety is unbranched, branched or cyeclie, or 0-C3-Cg-

alkenyl(R')_, (n is 1), where the alkenyl moiety is

unbranched, branched or cycliec,

R}, R!! and R!? are phenyl, phenyl substituted by OH or
chlorine, imidazolyl or benzo-fused or pyridino-fused
10 imidazolyl, where R3, R and R1? are identical or differ-

ent.

R, RS and R® are H or OH, where R‘, R5 and RS are identi-
cal or different.

R® and R? are C,-C4-alkyl.

15 R is C;-C4-alkyl, phenyl, naphthyl, thiazolyl or its
benzo-fused derivatives, where the arcmatic radical or
heterocaromatic radical can be monosubstituted or disub-
stituted by chlorine, CF;, NO,, C;-C,-alkoxy or NR®R®?, or
R ig a radical of the formula _ R

heet Has Been Replaced

" \\Il\l\lllll\\\\l\ll\ll\




once, identically or differently, by F, d, Br, I, OH CF3, -NO2, CN
Clferr]-C4-al koxy, Cerr]-C4-alkyl, NRerr]R9, phenyl, benzyl, thienyl,

fur‘yl i 'm dazol yl, pyr|dyl Ophenyl or O benzyl; Rlerr] is
d elhis hf&t ¢°]5<) err]al kenyI(R[err])n- &2—;(:;9
aI kynyI(R[e err] |s optlonal 14 substituted ﬂy IRFEETFT] HAS BHEN g
(CH[err])[e c_c- -CH2- O CH2-, - -CH[err] - S- CHz- (ﬁ-'“* CED .
r] Y. is ( )[err], O S or NRerr], Zis

(CH[err])[err] S, O, S—C[err]-C[err]- | kyl , N)-CINarr] Cerr]-al kyl, CH=CH,
CH=CF, CH=Cd , CH=CBr, CHz- CO CH2- CH CH- CH2- CHBr, CH2-CHI,

C3-( err]-cycl oal kyl ene, r@ oal e, where from1l to 3
ring carbon atons can be repl acgd y sulNHr a , oXygen atons or nitrogen
atons, COOR7, C=C, CH=C((err]-C4-alkyl), CH=CCN), CH=C(NRerr]R9),

R'® is C;-C,-alkyl(R'?)_, with n being 1.

Insofar as they contain a carboxyl group, the novel
compounds of the formula I can form salts with inorganic
or organic bases. Salts with inorganic bases are pre-
5 ferred, particularly the physiologically harmless alkali
metal salts, especially sodium salts and potassium salts.
The compounds of the formula I inhibit the glucose-6-
phosphatase system of the liver in mammals. The compounds
are therefore suitable for use as pharmaceuticals. The
10 invention also relates, therefore, to pharmaceuticals
based on the compounds of the formula I, where approp-
riate in the form of the physiclogically tolerated salts.

The invention furthermore relates toc the use of compounds
of the formula I, or of the saltg, for treating diseases

15 which are associated with an elevated activity of the
glucose-6-phosphatase system.

The invention also relates, therefore, to the use of

compounds of the formula I, or of the salts, for treating

diseases which are aassociated with an elevated production
20 of glucose from the liver.

The invention also relates to the use of compounds of the
formula I, or of the salts, for treating type II diabetes
(non-insulin-dependent or maturity-onset diabetes).

The invention furthermore compriées the use of compounds
25 of the formula I, or of the salts, £for preparing
pharmaceuticals for treating diabetes and other diseases
which are characterized by an elevated secretion of
glucose from the liver or by an elevated activity of the



CH=C( C1- H4paticamayBen Répcs@( R err]) or NR[err], and, if Y is oxygen,
[err] can't am no acid residue, selected fromthe group
consj sting I , n, Asp, Cys, dn, Qu, Ay, Hws, Ile, Leu, Lys,
Phe, Pro, , ) ., Tyr and their derivatives prol eeteshby GUSEERERY
||orot](cact|ve gLoups, nis zero, 1 or 2, =~ Mis zero, 1, 2, Zeerackp
nsofar as they contain a carboxyl group, the novel conpounds of tte
fornmula | can falm%et@'mhpﬁphﬁéngnthtem- w

The effect of the novel compounds on the glucose-6-
phosphatase system was investigated in an enzyme test
using liver microsomes.

5 Fresh livers from male Wistar rats were used for prepar-
ing the microsome fraction containing glucose-6-
phosphatase and were processed as described in the
literature [Canfield, W.X. and Arion, W.J., J. Biol.
Chem. 263, 7458 to 7460, (1988)]. This microsome fraction

10 can be stored at -70°C for at least 2 months without any
significant loss of activity.
The glucose-6-phosphatase activity was detected, as
described in the 1literature (Arion, W.J. in Methods
Enzymol. 174, Academic Press 1989, pages 58 to 67), by
15 determining the phosphate liberated from glucose-6-phos-
phate. 0.1 ml of test mixture contained glucose-6-phos-
phate (1 mmol/l), the test substance, 0.1 mg of microsome
fraction and 100 mmol/l HEPES buffer (4-(2-hydroxyethyl) -
piperazine-l-ethanesulfonic acid), pH 7.0. The reaction
20 was started by adding the enzyme. After proceeding at
room temperature for 20 minutes, the reaction was stopped
by adding 0.2 ml of phosphate reagent. The sample was
incubated at 37°C for 30 minutes and the absorption (A)
of the blue color was then measured at 570 nm. The
25 inhibitory activity of the test substance was obtained by
comparing with a control reaction which did not contain

any test substance, according to the formula

A(control) - A(test substance)
Percent inhibition Z L e s s 08 s e s ReE BSOS BLESDES eenvansee X 100
30 A{control)

If necessary, the inhibitory activity of the test sub-

stance was determined as a function of the concentration

of the test substance employed and, £from this, the

concentration was calculated which was required to
35 inhibit the enzyme activity by 50% (ICgy).



or organi c bases. Th@mggw@msigaghﬁbmuel ates, therefore, to the physiol ogi-

cally tolerated salts f the forrml a |. The_novel conpounds of
theformula | cont alpnl ereocenters. The i nvenuional @re o
all possible enantio eoners. They are all repr@$ﬁn£@q) By'“t e

formula I. Unl ess ot herwi se indi cat ed,~ t}e Tollow ng applT€5t0O
statenents nade _above_ and Qel ow he al k Ika olyl and a koxy radi cal s
gi ven under R[ ert¥® ¥¥sorf W‘?/ ?]°°W%‘Ft‘ Hareq

Rlerr], Rerr], vdleow: and Z are stral ght - chai n or br anched.

Compound ICg, [pm]: Il

4 0.02 |
5 S 0.3
19 0.8

——— S ———

The invention also relates to a pharmaceutical which
contains one or more novel compounds of the formula I
and/or its/their pharmacologically tolerated salts.

10 The pharmaceuticals are prepared by processes which are
known per se and with which the person skilled in the art
is familiar. As pharmaceuticals, the novel, pharmacologi-
cally active, compounds (= active compound) are either
employed as such or, preferably, in combination with

15 suitable pharmaceutical auxiliary substances, in the form
of tablets, coated tablets, capsules, suppositories,
emulsions, suspensions, granules, powders, solutions or
preparations having a protracted release of active
compound, with the content of active compound advantage-

20 ously being from 0.1 to 95%.

Owing to his specialist knowledge, the person skilled in
the art is familiar with those auxiliary substances which
are suitable for the desired pharmaceutical formulation.
In addition toc solvents, gel formers, suppository bases,
25 tablet adjuvants and other active compound excipients,
antioxidants, dispersants, emulsifiers, defoamers, taste
corrigents, preservatives, solubilizers or dyes can, for

example, also be used.

The active compounds may be administered topically,

30 orally, parenterally or intravenously, with the preferred
mode of administration depending on the disease to be
treated. Oral administration is preferred.



The al Kyl , aikShesy Hamehkbkimyl groups given under R2 and Rlerr] are

strarght char cyclic, it also being possible for only a part
of the radlc In addition, one of the gropps—sa.

repl aced by err] or NRlerr], karr] can be subsgérpfédbbWLw
Rlerr], and, when n |s 2, the two radicafrsl err] are i ZOFED

di fferent. Unsaturat radi cal s are unsaturated once or nore than once:
Al cohol protect i XRF g‘b?" QF orag,jige . [fihe aqkives componngs azensixes: hyl
met hyl t hi omet hylw:.thttﬂwtardd:tlt:wa hati clb vy | swdyabiley ifor this purpose,

h b I |, I
D et hoxyet hoxy V| 4P cPRERISEo! FypTEhrrop. L aRs¥iTieden ox, et
3, 4- di net hoxy- brlm]zqér;tmr rand droughitt, by- qustqutlmdualinltansph.:ablﬁ-
di chl orobenzyl , ”Eﬁfnilﬂnmﬁs P%Wé:?e”ﬂéh 45 PLEBI¥ts 2"dod Bl CRLY!

Protective groups am no acl
lets, hard gelatin capsules, aqueous, alcoholic or oily

suspensions, or aqueous, alcoholic or oily solutions.
Examples of inert excipients which can be used are gum
arabic, magnesium hydroxide, magnesium carbonate, potas-
10 sium phosphate, lactose, glucose or starch, in particular
corn starch. In this context, the formulation can be
effected as a dry granulate or as a wet granulate.
Suitable oily carrier substances or solvents are vege-
table or animal oils, such as sunflower oil or cod liver
15 oil.

For subcutaneous or intravenous administration, the
active compounds, or their physiologically tolerated
salts, are brought into solution, suspension or emulsion,
if desired together with the substances which are custom-

20 ary for this purpose, such as sclubilizers, emulsifiers
or other auxiliary substances. Examples of suitable
solvents are water, physiclogical sodium chloride solu-
tion or alcochols, e.g. ethanocl, propanol or glycerol,
and, in addition, also sugar sclutions such as glucose

25 scolutions or mannitol sclutions, or else a mixture of
different solvents.

Eyedrops, which contain the active compound in aqueous or
oily solution, are suitable pharmaceutical preparations
for topical and local use. Aerosols and sprays, and also

30 coarse powders, which are administered through the
nostrils by means of rapid inhalation, and especially
nose drops, which contain the active compounds in aqueous
or oily solution, are suitable for use on the nose.

The dosage of the active compound of the formula I to be
35 administered, and the frequency of administration, depend
on the strength and the duration of the effect of the



- e ——

-9- a) 9 Ei50en Réplikedas net hyl and ethyl, 9-fluorenyl nethyl;
9- (2-sul thyl, 9-(2,7-dibrono)fl uorenyl hayl o2, 7-di -t -
butyl - [9-3 m }\E‘B‘Elo 10 10, 10-t et r ahydr ot hi oxan- [;jyillﬂ Fmtxhy,h SiEN )
4- met hoxy trichloroethyl, 2- tr| met hyl si Lyl et WNEPLLACED

2- phenyl et hyl A 1 (1 adamantyl ) - 1- rret hy‘I elt | - di met hyl - 2- hal 6ethyts
1, 1-di net hyl - - br onoet h% 1-di met ha‘ﬁhﬁz 2-trichl oroethyl, 1-

met hyl - 1- ( 4- bi pﬁé’ﬁ ) SPRpeUR 1“(’345 8tep. Bt tiye jand severi fy | of 5.
(2'b alnd 4; -gymhéyalisnbyl t<|>2:>e l(ﬂl&d&c@acl wAdoon hfneyl :s@a:r bagam weightyand
t-buty - adagant a a a
4-ni troci nnanyl * 14 &u% ¥?pﬁf}ﬁ§/‘g?% ﬁ%ﬁﬁ’ﬁm‘aif"w ﬂgbngge?&ﬂe p-
nmet hoxybenzyl , tpeattadobeﬂxzyhve:pa@aonthenzydqomenldledr ddaily dose of a

5 novel compound is, in the case of a mammalian subject -

most importantly a human patient - of approximately 75 kg
in weight, in the range of from about 1 to 500 mg,
preferably from about 10 to 250 mg, it being possible,
according to reguirement, for the administration to take
10 place in several doses per day, and also, where approp-

riate, to be lower or higher.
The preparation of the novel compounds of the formula I
is elucidated by the examples. Room temperature denotes

a temperature of from 20 to 25°C.

15 Example 1

. e b ey
&s;w%% FE

0 c
°¢$¢ "y \ ,/zo
NH oés\ N
" B o NH (
0 0 W
o%

Preparation of compound 2 from 1

3.7 g (0.054 mol) of the carboxylic acid 1 (preparation
cf. EP Application No. 93 114 261.6, reaction scheme
method A, structural element 68B) were dissolved in 36 ml
20 of anhydrous dimethylformamide, and 1.81 g (0.011] mol) of
N,N’-carbonyldi-(1,2,4~-triazole) were added, at room
temperature and under argon, to this solution, which was



v

benzyl, 2, 4-dichlorobenzyl, 4-nethyloulfinylbenzyl, 9- anthryl nethyl and

di phenyl net hyl, t-anyl, S-benzylthio- carbanmate, p-cyanobe ZM]E,’"._i";_jg:y;_(;_I- obutyl,

cyclohexyl, cyclo- pentyl, cycl opropyl nethyl, p-decycl obenzyl, “fjglj"jjs*%pn-o.p.yi‘\i

met hyl , 2, 2-di net hoxycar bonyl vi nyl , o- (N, N- di net hyl - ~ZLACED

car boxani do) benzyl, 1, 1-di nethyl - 3- (N, Ned*%et hyl car box- ami do) propyl,

1-di met hyl propynyl, di- (2_-pyridyl)_nethyl, 2-furanyl nethyl,

2-iodoethyl, itfbrhgated ak fxem|50;tenfltFifor 1.5 bours. After it

E_ ( lo't : rr:st goxypreﬁad emlsezbeeaait 4 Td aoﬁel { Me lm(/:és g@%t_wf ,sém@ihéwlfiw% ﬁhlséyl :
- et hyl - 1- cycl opr apyl -. met hy - -1- - di met hoxyphen e ,

1-net hyl - 1-(p- p%?ﬁgﬁ@aeﬂ)pﬁﬂny'flj%t I#E,“éf‘-eﬁﬁt rﬂﬁepl-ﬁﬁéﬂ%‘ét m}"fy g"?—"txer

met hyl - 1- (4- pyr ivbaRigigwdp. phenyl , p- (phenyl azo) benzyl ,

2,4,6-tri-t-butyl phenyl, 4-(trimethyl anmoni um benzyl and

2,4,6-trinmethyl benzyl. b) Uea derivatives, such as
phenot hi azi rfy| - (EeEPaxraticn ofdcompgunded, £18pm 2 t ol uene-
sul f onyl am nocar bonyl and N - phenyl an not hi ocar bonyl . c) Am des, such as

N-fornyl, N—acet(KLI N-chl oroacetyl, N-trichloroacetyl, N trifluoroacetyl,
N-phenyl acetyl, NOETienll A%pimth)i of\mefhanesydfonapide was dissolved
- pyridyl car boxanirie3 Nmbersyhahgaybas arjimeth§dtorahinids, NNk agd
N-p- phenyl benzoyéU.OOGG mol) of sodium hydride (80% in o0il) was added at
room temperature. The suspension was stirred at from 50
10 to 60°C for 45 minutes. 3.1 ml (0.00047 mol) of the
0.15 molar triazolide solution 2 were then added dropwise
at this temperature. The reaction mixture was stirred at
60°C for 1 hour. It was then added to a saturated solu-
tion of ammonium chloride, whereupon the product 3
15 precipitated out as an amorphous solid. The precipitate
wags filtered off with suction and then washed with
distilled water; the solid thus obtained was then dried
over calcium chloride at 10°2? Torr and 40°C for 3 hours.
0.248 g of compound 3 was obtained.

20 Preparation of compound 4 from 3

0.24 g (0.000316 mol) of cyclohexylidene ketal 3 was
initially introduced in 10 ml of dioxane, and 1.6 ml
{0.0032 mol) of 2 molar hydrochloric acid were added at

room temperature while stirring wvigorously. The clear

25 solution was stirred at from 50 to 60°C for 2 hours. The
reaction solution was then cocled down to from 10 to 20°C

and titrated with 1 molar sodium hydroxide solution to pH

3; the reaction mixture was then diluted with 20 ml of
distilled water and concentrated in wvacuo until no

30 further dioxane distilled off. On being stirred up with
water, a precipitate slowly crystallized and was filtered

off with suction and washed with water. After drying at

40°C under high vacuum, 0.18 g of compound 4 was obtained

as a colorless solid. .

This Sheet Has Been Replaced




-10-- Conpounds of the formula | are preferred in which RlL is
CONHCOR[err], CSNHR[err], CONHS2R[err], CSNHSOerr]Rerr] or

CH2NHSO2R[ err], or is a radi cal of the fol l owi ng formul ae:{ Tuis SHEET MAS BEEN

REPT r’\b D

- 20 -

In this mannexr, the followin§ compounds of the formula I
were synthesized:

MS (FAB): m/z = 680 (M + HY)

by
0
Y
OH
5
MS (FAB): m/z = 843 (M + HY)
This Sheet Has Been Replaced
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[errh] . inwhich Eis O, Sor NH Rerr] isH Uis Oor S Vis Nor CH
Wis Nor CH and aromatic rings can be substi- tuted once or nore than

once by F, d, Br, I, OH 0- (err]-C4-alkyl, CJerr]-C4-alkyl. CF3, NOZor
CN, or Rl forns, together with R2, the ring | THIS SHEET nad B
- 21 - | REPLACED

MS (FAB): m/z = 855 (M + HY)

MS (FAB): m/z = 835 (M + HY*), 418 (M + 2H")

This Sheet Has Been Replace

[T



[errﬂ] R2 has the followi ng neanings: O Cerr]-Clerr]-alkyl (R er]r)[err],
(n.is 0, 1 or 2), where the alkyl noiety is unbranched, branched or cyclic,
and "R[err] can be substituted by Rerr], and, when n is he two radicals

Rlerr] are identical or different, O C3- C[err] al kenyl ( vr¢~w ;
0, 1 or 2), where the alkenyl noiety is un®2amched, br A '§1"é\
iLf.uf ed

-11- I S unsaturated once or nore than once, and R[err] can
by R12, O C3-Cerr]-alkynyl (Rlerr])[err (nis 0, 1or 2), where the
aIkynyI noi ety i s unbranched, 0 ra ,oﬁ\ﬁycllc and is

MS (FAB): m/z = 807 (M + HY)

MS (FAB): m/z = 792 (M + HY)

This Sheet Has Been Replaced




unsaturated once or nore than once, and R err] can be substituted by R12,
R3 to R err] have the neanings given above, and X, Y, Z and R16 have the
fol1owi ng neanings: Xis (CH2)[err], (mis O, 1, 2, 3 or-.4), CH=CH C=C,
CH20CH2 or CH2SCH2, Y is (CH2)[err], (mis O, 1, 2, 3 of TS slE:1S1 pErp
NR[err], Zis (CH2), (mis 0, 1, 2, 3 or %4)23 S, 0, S-Cerr]-@kerdasmal kyJ
CH=CH, CH=CF, CH=CCl, CH=CBr, CH2-C(O, CH2-CHF, CH2-CHO , CHZ-THBr; -
CH2-CHI, C3-(err]-cycloal kyl ene, C3-Q@j@rr]-cycloal ken- ylene, COOR7, C=C,
CH=C(( err]-C4-al kyl), CH=C(CN), CH=C(R£xy]) or NRS. R16 is
Cerr]-Cerr]-alkyl (R er]r)n, C3-Cerr enyl (Rl err])n or C[err] C[err]-
al kynyl (Rlerr])n, with n in each case DRI n{ zero or one.

the radicals have, in particular, the forTaw g nmeani ngs
CONHCOR[ err], CSNHR[err], aNﬁQeH]m4SQBMBQeH
radi cal of the fornul ae:

cl

MS (FAB): m/z = 787 (M + H*)

Cl
[\ /
' ~N
_ 0
7
OH
11
MS (FAB): m/z = 630 (M + HY)
"’c\sf," :
007! k
cl NH 0 N
\©\/\/0 )K/\CE
s
0
HO EOH
12

MS (FAB): m/z = 668 (M + H")

This Sheet Has Been Replaced
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[err—] in which Eis O, Sor NH Rerr] isH Uis O0Oor S Vis Nor CH W
Is Nor CH and aromatic rings can be substi- tuted once or nore than once

by F, d, Br, I, OH O0- (err]-Cerr]-alkyl, (err]-C-al kyl, CF3., NO2 or

CN, or Rerr] forns, together with R2, the ring L’I‘HJS SHEET HAS BEEN

12 - - 24 - REPLACED
Example 2

This Sheet Has Been Replaced
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[err] R[err] rr] err] alkyl (Rlerr])[err], (nis 0, 1 or 2),
where the alk $ anched, branched or cycl ic, and R err] can be
substituted by I Cerr]- al kenyl (Rlerr])[err]i & g“ 505 o
where the al k unbranched, ~ branched or cycl | C1Rz§°}"."' S @

unsat urated once or nore than once, and R[e'tl' ]- can be s

O C3-(err]-al kynyl err])[err], (nis or 2), where the al kynyl
moi ety is unbran&%@é’a ﬁ%‘h@& 8”8931‘11014@1'% wurated once or nore than

once, and Rlerr] can be sub- stituted by Rerr], Rlerr] to R err] have

th e err 0, 1, 2, 3 or_4),

GEot e O errPodte B Stzo D) o4k Madapis, (13 | Ipppatafiencees, 88 3

or 4), 0, S or anprlri]catZOnsN@CI—lz)S[ 204] 26106 Sréactior?, schenie Ziiet:lﬁ:adozt

S err br or,

chgr] cﬁ% err ] %j%wct 3, f aﬁ?g&y&%aﬁég?ggﬁ%[ 7] BOG-E%-?f

Clerr] -C[err]5 c paby. Feﬁ gluenep apdri0-mlcl0adk2molnmf a AOCRAolar=C,
sclution of diisobutylaluminum hydride in hexane were
added dropwise at -78°C and under an argon atmosphere.

After 1 hour at -50°C, hydrolysis was carried out usging

a saturated solution of ammonium chloride. The mixture
10 was extracted with ethyl acetate and the combined organic

phases were washed with a saturated solution of sodium

chloride and dried using magnesium sulfate. The organic

phase was concentrated in vacuo and the lactol 14 thus

obtained was employed in the subsequent step without any
15 further purification.

Preparation of compound 15 from 14:

4.6 g (0.011 mol) of lactol 14 and 0.761 g (0.011 mol) of
hydroxylamine hydrochloride were dissolved in 50 ml of
methanol. 750 mg (0.014 mol) of potassium hydroxide were

20 added. This solution was stirred at room temperature for
1 hour. 300 ml of methyl tert-butyl ether were then added
to the solution, and this was followed by washing with
water and with a saturated solution of sodium chloride;
after drying with magnesium sulfate, the organic phase

25 wag concentrated in vacuo. The residue was purified by
chromatography on silica gel (eluent: ethyl acetate/n-
heptane 1:2). 3.6 g of oxime 15 were obtained as a
colorless oil.

Preparation of compound 16 from 15:

30 20.0 g (0.046 mol) of oxime 15 were initially introduced
in 200 ml of anhydrous dichloromethane, and 23.0 g
(0.14 mol) of N,N’-carbonyldiimidazole were added. There
followed a powerful evolution of gas. After 14 hours at
room temperature, 100 ml of methanol were added to the



CH;C(C[err]-C[err]-aIkyI) (unbranched or branched), CH=C(CN), CH=C(R[err])
or NR[err] Rlerr] is (err]-Cerr]-alkyl(Rerr])[err],

G-Cerr]al keyl (Rlerr])[err] or C(err]-Clerr] alkynyl (R ¢rrthig kBEE] s WgEByT
in each case being zero or 1. The foll ow ng neani ngs of the g@dpeghs 1 n
formula | are very particularly preferred: err] is CONUSOerriRi4—or—a
radi cal of the follow,ng for - 13 - .

reactio sofllxjtl;fgx:x. and thé mixture was heated under
reflux for a further 4 hours. For the working-up, the
solution was brought to dryness by rotary evaporation and
the residue was taken up in methyl tert-butyl ether. The

5 organic phase was washed with a mixture of water/0.1 M
solution of potassium hydrogen sulfate, dried using
magnesium sulfate and concentrated in vacuo. The residue
was purified by chromatography on silica gel (silica gel
particle size: 35 to 70 um, eluent system: ethyl acetate/

10 n-heptane 1:5, towards the end, the proportion of n-
heptane was decreased: 1:3). 12.9 g of nitrile 16 were
obtained as a colorless oil.

Preparation of compound 17 from 16:

12.9 g (0.0286 mol) of nitrile 16 were dissolved in
15 250 ml of anhydrous toluene and heated at 110°C. 5.89 g
(0.0286 mol) quantities of trimethyltin azide were added
at 24-hour intervals over a period of three days. The
reaction solution was then concentrated in vacuo, and
50 ml of 10 mclar sodium hydroxide solution and 20 ml of
20 tetrahydrofuran were added to the residue while stirring
vigorously. The resulting sodium salt of 17 was filtered
off with suction and then suspended in distilled water
and this suspension was acidified with 2 molar acetic
acid. It was extracted with ethyl acetate and the
25 combined organic phases were dried using magnesium
sulfate and concentrated in vacuo. 7.7 g of tetrazole 17

were obtained.

s, G
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[err-] - in whi qglsﬁle’eﬂiagBeeVRﬂ@CN and Wis N, or RL forns, together with R2,
[err] in mhlch U is_oxygen,

the ring

Rlerr] is O(der \“\Hﬁm m‘\‘ err])[err] (nis 1), where|thes al,‘kyl ’(T'Dl ety
I s unbranched, b cycllc or OC[err] derr]- . RN
al kenyl (Rlerr])[err], (nis 1), where the2dl kenyl noiety is U '

branched or cyclic,
Preparation of starting compound B from A:

274 mg (0.001 mol) of carboxylic acid A (preparation cf.
EP Application No. 93 114 261.6, method I) were dis-
solved, under an argon atmosphere and at room tempera-
5 ture, in 20 ml of anhydrous dimethylformamide, and
180.4 mg (0.0011 mecl) of N,N’-carbonyldi-(1,2,4-triazole)
were added. The reaction solution was stirred at 60°C for
1 hour. The resulting solution of compound B was employed
in the subsequent step without any further working-up.

10 Preparation of compound 18 from 17:

3.0 g (0.00652 mol) of compound 17 were dissolved, under
an argon atmosphere, in 30 ml of anhydrous dimethyl form-
amide, and 0.70 g (0.023 mol) of sodium hydride (80%
digpersion in oil) was added at room temperature. After

15 1 hour, 157 ml (0.0078 mol) of an 0.5 molar solution of
B in dimethylformamide were added dropwise, and the
mixture was stirred once again at room temperature for 1
hour. The reaction sclution was subsequently added to a
saturated solution cof ammonium chloride, and this mixture

20 was extracted with ethyl acetate. The combined organic
phases were washed with a saturated solution of sodium
chloride, dried over magnesium sulfate and concentrated
in vacuc. The crude product was purified by chromato-
graphy. (Silica gel particle size: 35 to 70 um, eluent

25 system: ethyl acetate/n-heptane/methanol/glacial acetic
acid 30:10:2:1). The ester 18 was obtained as an amor-
phous solid.

Preparation of compound 19 from 18:

3.8 g (0.0053 mol) of cyclohexylidene compound 18 were
30 taken up in 150 ml of dioxane, and 10 ml (0.02 mol) of 2
molar hydrochloric acid were added while stirring. This
solution was heated at 60°C for 2 hours. The pH of the
reaction solution was then adjusted to 3 using 18 ml of
1N molar sodium hydroxide solution and the solvent was



R3, R err] and R err] are phenyl, phenyl substituted by OH or chI or| ne,
I m dazol yl or benzo-fused or pyrldlno fused i m dazolyl,

and R[err] are identical or differ- ent. 4, Rerr] and
OH, where R4, Rerr] and R6 are identi- cal or different."- il
are CJerr]-C4-al kyl . Rlerr] is CJerr]-€4281 kyl, phenyl, naphthyl
thiazolyl or its benzo fused derivatives, where the aromatic radlcal or
het er oar omat i ¢ rE8ME¥ed cBY BRLATYRYARQTALACR: Fhejiresidue: wast daken up

chld ori Ine fCFL er ][1:;!\&@1]“&&{5 larid} thlek g¥icOpi il & 'whith d¥vdldpled was 2
radical of the 8 rl[qil red off. The filtrate was concentrated in vacuo and
the residue was purified by chromatography on silica gel

5 (silica gel particle size: 35 to 70 um, eluent system:
ethyl acetate/methanol /water/glacial acetic acid
4:1:1:0.5). 2.5 g of compound 19 were obtained as a
colorless amorphous solid.

In this manner, the following compounds of the formula I
10 were synthesized:

MS (FAB): m/z = 627 (M + H')

Cl
N.
NS SN
\
0 )—NH
0
o | O

MS (FAB): m/z = 515 (M + H*)
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14 - [err] Rlerr] is (Jerr]-Clerr]-alkyl (Rerr])[err], with n

bei ng 1. Insofar as they contain a carboxyl group, the novel conpounds of
the fornmula | can formsalts w th inorganic or organic bdsgge malts wht-h—
i norgani ¢ bases are pre- ferred, partlcularly t he physmlogmafa 2 M&8s
al kali metal salts, especially sodlun1saft% and pOtaSSIUJ

conpounds of the fornula | inhibit the glucose-6- phosphatase systenlof t he
liver in manmal EXapRle cpounds are therefore suitable for use as
pharmaceuticals. The invention al so relates therefore, to pharmaceuticals

based on the conpounds of the formulatl, ere approp r|§te in the form of
t he physiologically % ol erated salts,
o :
21 22 23
H
O N

W50 C
=0
g o V)

sC CH, H,CXCH, @

This Sheet Has Been R
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2.26 g (0.01 mol) of the ketone 21 which is known from
the literature (cf. J.C. Barrier et al., Helv. Chim. Acta
5 66, 296 (1983)) and 4.29 g (0.025 mol) of 3-phenylpropyl-
amine hydrochloride were initially introduced, under an

Preparation of compound 22 from 21:

argon atmosphere, in 5 ml of methanol and 3 ml of
distilled water. The mixture was cocled to 0°C and a
solution of 1.63 g (0.025 mol) of potassium cyanide in
10 4 m]l of distilled water was added dropwise. The reaction

mixture was stirred at 0°C for 4 hours and at room



The “i nvention furthernore relates to the use of conpounds of the formula I,
or of the salts, for treating diseases which are associ atgt~w-th-an..
el evated activity of the glucose-6-phosphatase system higi1$ AVIFE H@m‘sai:sﬁa
rel ates, therefore, to the use of conpounds of the fornul d¥:PbACEIMe |
salts, for treating diseases which are assd® ated with an el evat ed '
production of glucose fromthe |iver. The invention also relates to the

use of conpounds *6PPERALESENEPE | hguropndhwagathen added, cehile) styimrd |
di abet es (non-i ndnlyi, ntdepeafieintedy tilsUniky¥udShis GxtRALeed thrdd imes

I nvention further e ¢ I ses .the u of cqnpounds of the fornula I, or
of the salts, folf™ %ep%'%% BﬁgFﬁgﬁm‘au ?‘Ea!%%ﬁ cOFFAYLTi RHBEEE MWREDL her
di seases whi ch awashbledr &hireei ténebywhtheldbyeikled asdtair Gindfordiaemth f4 oM
the liver orgby ggegbavalehAUeion Yo sbdfum chloride and then dried

using magnesium sulfate and concentrated in vacuo. 5.0 g

of crude product 22 were obtained, which product was
employed in the subsequent step without any further
purification.

10 Preparation of compound 23 from 22:

3.7 g (0.01 mol) of cyanc compound 22 were dissolved in
8 ml1 of glacial acetic acid, and a solution of 1.62 g
(0.02 mol) of potassium cyanate in 4 ml of distilled
water was added at room temperature and while stirring.
15 The reaction solution was stirred at room temperature for
75 minutes and then added to a mixture of ice and water:;
this new mixture was extracted twice with ethyl acetate,
and the combined organic phases were washed once with
distilled water and once with a saturated solution of
20 sodium chloride. After the organic phase had been dried
with magnesium sulfate, it was concentrated in vacuo; the
oily residue thus obtained was dissolved in 4 ml of
dioxane, and 10 ml of 2 molar hydrochloric acid were
added to this solution while stirring. After stirring at
25 55°C for one hour, the reaction mixture was poured onto
an ice/water mixture and the whole was extracted three
times with ethyl acetate. The organic phases were washed
three times with water and once with a saturated solution
of sodium chloride, dried over magnesium sulfate and
30 concentrated in vacuo. The oily residue was purified by
chromatography on silica gel (silica gel particle size:
35 to 70 um, eluent: ethyl acetate/n-heptane/methanol/
glacial acetic acid 20:10:2:1), and 0.36 g of product 23

was obtained.
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-15 - gl ucose- 6- phosphata e S Ece The effect of the novel conpounds on
‘the glucose-6- phos s I nvestigated in an anzMﬁe;} fmusL.

i vér m crosones. ommale Wstar rats werle use .?br*“
prepar- ing the m on containing glucose-6= ;

and were processed as descrl bed in the | rt8tature [Canfield, WK. and
Arion, WJ., J. Biol. Chem 263, 7458 to 7460 £1988)] ThIS m cr osone
fraction can be %?%P%EPE’@“??)T&‘%‘?‘}FG‘F& 24 frems£3» nonths wit hout any
significant | oss of activity. The gl ucose-6- phosphat ase act ivity was

detected, as desgcrjped i ter tur Ario thods E zyrml.

174, Acadenic Pr‘gsiglgsg&x@;‘é;sé ) Coppdind 23 was 'didsSived 42
1.09 m1 (0.0106 mol) of dzmethoxypropane and 20 ml of
anhydrous dichloromethane. 26 mg {10 mol %) of pyridinium

5 para-toluenesulfonate were added. The mixture was heated
at 40°C for 45 minutes. The reaction sclution was then
added to a saturated solution of sodium hydrogen sulfate
and this mixture was extracted with ethyl acetate; the
combined organic phases were dried using magnesium

10 sulfate. The residue was purified by chromatography on
silica gel (silica gel particle size: 35 to 70 um, eluent
system: ethyl acetate/n-heptane 2:1), and 0.24 g of
compound 24 was obtained as a colorless solid.

Preparation of compound 25 from 24:

15 230 mg (0.0006 mol) of hydroxy compound 24 were dissoclved
in 10 ml of anhydrous dimethylformamide, and 55 mg
{0.00184 mol) of sodium hydride (B80% dispersion in oil)
were added at room temperature and under an argon atmos-
phere. After 30 minutes at room teﬁperature, 22 ml of a

20 0.5 molar solution of B in dimethylformamide were added
dropwise. After a further 30 minutes at this temperature,
a clear solution was obtained; a saturated solution of
ammonium chloride was added to this clear solution,
whereupon the product 25 precipitated out as an amorphous

25 solid. This solid was filtered off with suction and dried
in vacuo. 310 mg of compound 25 were obtained.

Preparation of compound 26 from 25:

290 mg (0.00047 mol) of compound 25 were dissolved in
30 ml of dioxane, and 4 ml (0.008 mcl) of 2 molar hydro-
30 chloric acid were added, at room temperature and while
stirring vigorously, tc this solution. After stirring at
50°C for two hours, the reaction sclution was cooled down
to from 10 to 20°C and titrated to pH 3 using 1 molar
sodium hydroxide solution. The solution was concentrated



determ ni ng the phosphate |iberated from gl ucose-6-phos- phate. 0.1 m of
test m xture contained gl ucose-6-phos- phate (1 mol /1), [Tie: A
substance, 0.1 ng of nicrosome fraction and 100 mmol /| ES Bittien . fron
(2- hydroxyet hyl) - pi perazi ne- 1- et hanesul foni ¢ acid), pH-%-Q._"fReicmacti o
was started by adding the enzyne. After prd2eeding at roomtenpera
20 m nutes, the reaction was stopped by adding 0.2 nl of phosphate reagent.
The sanpl e was ilemReuR and e Pilly residue waa ttakemen Ha dsoprppaon (A)

of the blue col as1 aghehPredpitatd Bt SFPLEwadNEinkbirBE! Pk o8hd Vichy Of
t he test substance was obtai ned bé conggé%ngﬁlwth a contyol reaction which
|

did not contain Take HAf: gABEentE Ge, agaiRo iRy yacuo. The
A(control) - A(tresiduwdvae cetirded aptwiithhinddthydn tert-butyl ether and
S e e e e v s e a 0 . .
Ccomiiol) S| ithe smeuptoug precipifat8iuas £iltered off with suction.
stance was det eraftax drying dncvaono pfléthag oficeomponnd k6 diendhproduct

substance enpl oygg .ﬂﬁg,fgﬁﬁmg Hi)S wella® opEa P84t rati on was cal cul ated which
It the

was required to 1 nhibi enzyne activity by 50% (1 C[err]).
H
N o 0
O
I A
ho oW N
26
MS (FAB): m/z = 581 (M + H")
Example 4
N N
\
0 HO S
b——omp OTHP
F Y |3
03 f — C’f S0
27 28
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- 16 -. The Ierr] value was determ ned for the conpounds listed below

Conpound IC[err] [[err]n: 4

0. 02 | 9 0.3 R

0.8 The invention also relates to a pharmaceuti cal \/\hiicﬁfiisc‘ﬁﬁﬁ.—?ﬂimﬁ UL

or nmore novel conpounds of the fornmula I- 33 - REPLACED
ci
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Preparation of compound 28 from 27:

26.4 g (14.5 ml, 0.161 mol) of 2-bromothiazole were
dissolved, under an argon atmosphere, in 500 ml of
anhydrous diethyl ether, and 107.5 ml of n-butyllithium
5 in hexane (1.5 molar solution) were added dropwise at
-78°C. The mixture was stirred at -78°C for 30 minutes
and a solution of 25.0 g (0.081 mol) of ketone 27 (cf. EP
Application No. 92 114 260.8, formula scheme 4, compound



and/or its/their. ph rﬂﬁggggg@eally tolerated salts. The pharnmaceutic

are prepar

skifl{ed in th
phar macol ogi
enpl oyed as such or, preferably, in conbrndfion with suitable

ed

T

phar maceuti cal

tabl ets, capsul €33 3B kb GO pdr pEsanhydraus Sesrabydpefuranrasg then added

powders, sol uti ofowisd! et deacitichaybIgt ford Wil anadeaetears&a@fuﬁ

conpound, wth
0.1 to 95%
the art is fanilfeacui¢ﬁ|Bbbuei@mxwtsaaﬂdedbsbaamnsnﬂhmchhlar&deuwbahke for

t he desired Qhar
formers, supposi

exci pi ents,
corrigents,
used.

conpounds (= active conpou aré¢£lA¢E3

aUX|I|ary substances, _in the form_  of tablets, coated

{@&?“téﬁé" tﬂ{’{ a”ig*:?{dzoé‘ waé cé:' ‘&?uh%hs UerEA! Scelalte

Iy bases adj uvan her—active conpound

ant i axdt ddiees, cgmbpecéamrga@m Bhﬂieﬁ s wegef owashed twictle a
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The active conpounds nmay be adm.nistered topicall
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15

20

25

30

35

godium sulfate. e organic phase was concentrated in
vacuo and the residue was purified by chromatography on
silica gel (eluent: ethyl acetate/heptane 1:2, particle
size: 35 to 70 um). 23.3 g (77%) of compound 28 were
obtained as a viscous oil.

Preparation of compound 30 from 28:

15.0 g {0.038 mol) of alcohol 28 were dissolved in 250 ml
of anhydrous dimethylformamide, and 1.5 g (0.05 mol) of
sodium hydride were added at from 0 to 10°C. The mixture
was stirred at 10°C for 1.5 hours and then cooled down to
0°C, when 13.2 g (0.057 mol) of cis-3-(4-chlorophenyl) -
propenyl bromide (29), dissolved in 30 ml of anhydrous
dimethylformamide, were added dropwise. The reaction
solution was allowed to warm to room temperature and was
stirred at this temperature for 2 hours. The reaction
solution was subsequently added to a saturated sclution
of ammonium chloride and this mixture was extracted with
ethyl acetate; the combined organic phases were washed
with a saturated solution of sodium chloride. After
having been dried using sodium sulfate, the organic phase
was concentrated in vacuo and the residue was purified by
chromatography on silica gel (eluent: ethyl acetate/n-
heptane 1:2, particle size: 35 to 70 um). 19.0 g of
thiazole 30 were obtained as a viscous oil.

Preparation of compound 31 from 30:

56.6 ml of a 1.1 molar solution of diethylzinc in toluene
were added dropwise, at 0°C and under an argon atmos-
phere, to 250 ml of anhydrous dichlorcethane, and 9.0 ml

ch are known per se and mA5h~MhLQh t he _pe
iﬁﬂm& As pharmaceutical s, thej rf(ﬁﬂy‘ebhn;sf““ iag
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orally, parenterall yrggShee%r venous , Wwth the preferred node of
n

adm ni stration depe Hﬂ se to be treated. {Orat--
a formfor oral use, l ' ounds are nixed w th’ Hdetygs

adm i stration is pre

which are suitable for this purpose, such 38s- carrier substances;
stabilizers or _inert diluents, and brought by customary nethods into
suitable forms f b6 beBimeLk) rof icloreiedomethane cwere cthare@dded ate0SC.har d

gel atin capsul esthe@qtdiortsoliehios Wis cu&ﬂtﬁasaenéwr&m&rc tlre

e gum arabi o Let el BPREaFs e ARk iAo e o (0 0t hemod] umE o
phosphat e, | act oskefih udose d:rssma;rem in n3paml cof aanhpdpotsadithloro-hi S
cont ext, thesforgwlﬂélo W&l ggded dropwise. The mixture was allowed to

warm slowly to room temperature. After 2 hours, the

i, 17 - -Fof

¥

reaction solution was added to a saturated solution of
ammonium chloride and this mixture was extracted with
ethyl acetate; the combined organic phases were washed

10 with a saturated solution of sodium chloride. After the
organic phase had been dried using sodium sulfate, it was
concentrated in vacuc and the residue was stirred
thoroughly with methyl tert-butyl ether. The precipitate
was filtered off (methylation of the nitrogen in the

15 thiazole ring took place as a side reaction) and the
filtrate was concentrated once again. 4.2 g (24%) of
compound 31 were cbtained as a wviscous oil.

Preparation of compound 32 from 31:

4.2 g (0.008 mol) of 31 were dissolved in 100 ml of
20 methanol and 150 ml of dichloromethane, and 0.7 g
{0.003 mol) of pyridinium p-toluenesulfonate was added at
room temperature. The clear solution was allowed to stand
at room temperature for 14 hours and 20 ml of a 1 N
solution of sodium hydrogen carbonate were then added to
25 it; this mixture was concentrated until only the agqueous
phase remained. This phase was extracted with ethyl
acetate and the combined organic phases were washed with
a saturated solution of sodium chloride, dried using
sodium sulfate and concentrated in vacuo. The residue was
30 purified by chromatography on silica gel {eluent: ethyl
acetate/n-heptane 1:1, particle size: 35 to 70 um).
1.82 g (51%) of compound 32 were obtained as a colorless

oil.
Preparation of compound 33 from 32:

35 In analogy with the preparation of compound 19 from



effected as a dry granulate or -as a wet granulate. Suitable oily carrier
subst ances or solvents are vege- table or animal oils, as sunfl ower
oil or cod liver oil. For subcutaneous or intravenguBiisagiin ation,
the active compounds, or their physiologically toleratel _sal tigy, arésBegyght
into solution, suspension or enulsion, if &8srred together W e
substances which are custom ary for this purpose, such as sol ubilizers;
emul sifiers or oepepoundi Ly ar #5sd9srzabed. iy deoR, sGPmRRIBAs 3By af S
are water, physi gh@OEsphusadt WWasbpEatitedOlds dr Qind¥prtu 1S4, from
et hanol , propanol _or glycerol, and, in addition, also sugar solutions such
as glucose sol ut?éni2of AERFE% vl solutions, or else a mxture of different
sol vents. EyeduspsFaBht qb/zontSdn e &)i ve conpound in aqueous or oily
solution, are suitable pharnaceutical preparations for topical and | ocal
use. Aerosols and sprays, and al so coarse powders, which are adm nistered
through the nostrils by nmeans of rapid inhalation, and especially nose
drops, which contain the active conpounds in agueous or oily solution, are
suitable for use on the nose.
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The ”dosage of the active conpound of the formula | to be ~adm nistered,
and the frequency of adm nistration, depend on the stre?gﬂhhan_h
duration of the effect of the -

novel conpound uﬁmuumusn E"llMLnature and severity of the 2saCHY pe
treated and on t ht and rn#3fvfdual responsiveness of the
manmmal i an subj ect to be treafed. n average, the recomended daily dose of

a novel conpound is, in the case of a manmalian subject - MO% %%/ FoP8ant |y
a human patient - of approximately 75 kg in weight, in the range of from
about 1 to 500 referably fromabout 10 to 250 ng, it being possible,
according to re% %ﬁrﬁ{a’ﬂ% the admnistration to take place in several
doses per day, and al so, where approp- riate, to be |l ower or higher.

1. A cyclohexanol ester of the formula I

2
5 R
R 0 3 |
y AR
R ‘

in which the radicals have the foilowing meaning:
5 R! is CONHCOR'®, CSNHR'®, CONHSO,R'*, csNHSO,R' or

CH,NHSO,R'4, or
R! is a radical selected from the following formu-

lae:
N—V NH H
W /]\N
/k gt '
Rl‘
/‘i\ /H ! ‘ ’}—N‘/ N
N /Q s(o)nr/k /S(O)n')l\ s;" .
l N N/ -
O\R“ H Lys H
R1S
/ \NH 0 V—N’
' ! [ [ [
H _N_ _NH /k/&u
S(o)“ Ho” 0 Y N
U H
U
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The preparatlon of the novel canpounds of the fornmula | is elucidated by
t he exanpl es. Roomteﬂ:) E“mm“\enot es a tenperature of from=20 to

25[err] C. Exarn“mm p@\
- 38 - REpy Cp

H H H
~\ NYU U NYU NH UY"\N .
] ] ] N__& ]

gpou 7y

%i A m A L

in which V is Nor CH, Wis Nor CH, U is O or 8, E

0
s, 0 5acM Gis N O, S |

-C-, M is NR'4, NH, CH,

or CR®R®, and aromatic rings can be substituted
once or more than once by F, Cl, Br, I, OH, 0-C,-Cy4-
5 alkyl, C;-C,-alkyl, CF,;, NO, or CN,

or R' forms, together with R?, the ring

U _

k This Sheet Has Been Rep “ laced
e LTI

R

R? is C;-Cyp-alkyl(R*)n, 0-C,-C,o-alkyl(R')n, cC,-
C,p-alkenyl (R*)n, 0-C;-C;y-alkenyl (R*)n, C,-
Cyo-alkynyl (R')n, 0-C;-C,,-alkynyl(R*)n, s-
10 C;-C1o-alkyl (R*?)n, §-C;-C,q-alkenyl (R* )n, S-
C3-Cyo-alkynyl (RM)n, NH-C,-C,y-alkyl (R'?)n,
NH-C3-C,,-alkenyl (R11)n or NH-C3-Cyq-
alkynyl(R!)n, where R!! is optiocnally

substituted by R?;

15 R}, R and R'? are alkyl having from 1 to 10 carbon



1 (preparation cf.
A, “structural elene
di met hyl f or manai de,

Pr;aparatlon of conpound 2 from1 3.7 (0. 054 rml) of therearhoxylic
R, 2,2 25 e o

N, N -carbonyl di-(1, 2, 4-triazol e) wer e adtie%P at room tenpératureand

acid

‘SAQ‘.‘SI”I@.‘HH ,ITE'[ hod

QLSS E;@ﬂ _

andf 1.81"g {0.011 nol) of

WS G
B R

under argon, to this solution, which_wa

-19- then heated at W'S(Fifq}%[kéﬁlr ]1@"#6%9 £xpmodir 0 A tring t cagbiopeen
cool ed down, the 0.1latskls’ PhlenylQn @aphth§:, phenanthryl, pyridyl,

10

15

20

25

30

35

thienyl, furyl, pyrimidyl, indolyl, imidazolyl,
coumarinyl, phthaliminyl, quinolyl, piperazinyl,
tetrazolyl, triazolyl, oxazolyl or their thieno-
fused, pyridino-fused, pyrimidino-fused or benzo-
fused derivatives, where the aromatic radical or
heterocaromatic radical can be substituted once or
more than once, identically or differently, by F,
Cl, Br, I, OH, -NO,, CN, C;-C,-alkoxy, C;-C,-alkyl,
NR®R®, phenyl, benzyl, thienyl, furyl, imidazolyl,
pyridyl, O-phenyl or O-benzyl, and R®, R and R®3
are identical or different;

R?, R® and R® are H, OH, an OH group protected by
customary alcohol protective groups, F, Cl or Br, or
have the meanings given for R?, where R%*, R® and RS
are identical or different;

R’ is C;-C4-alkyl, phenyl or benzyl;

R® and R® are H, C;-C;-alkyl, C,-C,-alkanoyl or
phenyl which is optionally substituted by F, Cl, Br,
I, OH, 0-C,-C,-alkyl, CF,, -NO, or CN, where R® and
R’ are identical or different, or R® and R® form,
together with the nitrogen atom, a 4- to 10-
membered, saturated heterocyclic ring in which a CH,
group can be optionally replaced by 0, S or NR1O,

R is H, C,-C4-alkyl, phenyl or benzyl;

R}2 is phenyl, naphthyl, phenanthryl, pyridyl,
thienyl, furyl, thiazolyl, pyrimidyl, indolyl,
imidazolyl, coinnarinyl, phthaliminyl, quinolyl,
piperazinyl, tetrazolyl, triazolyl, oxazolyl or
their thieno-fused or benzo-fused derivatives, where
the aromatic radical or hetercaromatic radical can
be substituted once or more than once, identically
or differently, by F, Cl, Br, I, OH, CF,, -NO,, CN,
C,-C4-alkoxy, C;-C4 -alkyl, NRER®, phenyl, benzyl,
thienyl, furyl, :.m:x.dazolyl, pyridyl O-phenyl or O-

benzyl;
’ This Sheet Has Been Rep
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er‘rpl‘oyed I n the subsequent—step w thout any further working-up.

Preparati on of conp\(l)\ﬂmnﬁm H . 057 g (0.006 nol) of e
met hanesul f onam de we ]mm ””ma m of anhydrous di hisilst oy
?nd 0. Ot2 g (O'TﬁOGG not ) ‘of “solli u‘mt _Hydriddet4 80% i gooit I )6\3? ]
enper at ure. e suspension was stirred at*¥f rom 0 err
mnutes. 3.1 m (0.00047 ,nol %xg f the 0.15 nolar triazolide solution 2 were

then added dropwi se 3t tHi% 98 ur €1~ Fhe~ 3 oRBEPY R ur RARRERY1 4
at 60_[err]ﬁ|fo_rdl h\(,)\lﬁhenhhthﬁy‘%t hwﬂ@&datﬂxﬁe@ﬁ _}Jr&hgsusolthiii&rypj ]
amoni um chl ori de, ereupqn. t r ct recgi pitated out as an .anprphous
solid. The precipi tanriﬁggyhtg?g%fﬁ]‘f j\ﬂ zgg‘ggi’ oﬁ°mr¥ﬂ%ﬂ’ v&'ﬂé#)w th
distilled water; theimdhyldl,t quinobydi npiipesaziimel, dreterhzolyl catxiazo-

hlorid f : f
bt i ned. - Pr epar ot A08" oP ReARRb i 4 by GpridadTded of A ep >

cycl ohexyl i dene ket aleziyatives, where the aromatic radical or hetero-

aromatic radical can be substituted once or more
than once, identically or differently, by F, Cl, Br,
I, OH, CF;, -NO,, CN, C;-C,-alkoxy, C;-C,-alkyl,
10 NR®R?, phenyl, benzyl, thienyl, furyl, imidazolyl,

R14

pyridyl, O-phenyl or O-benzyl, or is a radical

of the formula

N—N

0
HSC/IAN H/QS \

RS ig C,-C,,-alkenoyl, C,;-C;,-alkenoyl(R'?), €,-C;,-
alkanoyl (RY?), phenyl, naphthyl, phenanthryl, pyri-

15 dyl, thienyl, furyl, thiazolyl, pyrimidyl, indolyl,
imidazolyl, coumarinyl, phthaliminyl, quinolyl,
piperazinyl, tetrazolyl, triazolyl, oxazolyl or
their thieno-fused or benzo-fused derivatives, where
the aromatic radical or heterocaromatic radical can

20 be substituted once or more than once, identically
or differently, by F, C1, Br, I, OH, CF;, -NO,, CN,
C,-C4-alkoxy, C;-C, -alkyl, NRrR®R?, phenyl, benzyl,
thienyl, furyl, imidazolyl, pyridyl, O-phenyl or O-
benzyl;

25 R is C,-C,,-alkyl(R'')n, C;-Cjjalkenyl (R*)n or C,-
C,,-alkynyl (R')n, where R'! is optiocnally substi-
tuted by R!?,

X is (CH,),, -CH=CH-, -CaC-, -CH,-0O-CH,-, -CH,-S-CH,-
or

This Sheet Has Been Replaced
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i nitiall y introduaced in"10 m of dioxane, and 1.6 m (0.0032 nol) of 2
. nol-ar hydrochl o ll ed at roomtenperature while stirring
vi gor ousl y. The[ ﬂmmllﬁmtﬂlmﬁ s stirred at from50 to 6pferr}Cfor. 2

hours. The reaction®sdi uti o whs then cool ed down to from ld“t“oJl?@[felﬂH BREN

and titrated with 1 nolar sodi um hydroxi de4dolrution to pH B._t hé'EPes@id on
m xture was then diluted with 20 ml of distilled water and concentrated in
vacuo until no furtherClipehldty-di stilled off. On being stirred up with
water, a precipitate slowly crystallized and was filtered off with suction
and washed with water. Aftg& drying at 40[err]C under high vacuum 0.18 g
of conpound 4 was obtained as a col orless solid.

-20- In this manner, the follow ng corrpounds of the fornmula | were

synt hesi zed: Y is (CH,),, O, S or NR®,

Z is (CHp)),, S, O, S-C;-Cjy-alkyl, 0-C;-C;4-alkyl,

CH=CH, CH=CF, CH=CCl, CH=CBr, CH,-CO, CH,-CHF,
5 CH,-CHCl, CH,-CHBr, CH,-CHI, C;-C,;,-cycloalkylene,

Cy-C p9-cycloalkenylene, where from 1 to 3 ring

carbon atoms can be replaced by sulfur atoms, oxygen

atoms or nitrogen atoms, COOR’, C=C, CH=C(C,-C,-

alkyl), CH=C(CN), CH=C(NR®R®), CH=C(C,-C,-alkanoyl),
10 CH=C(R!?) or NR®, and, if Y is oxygen,

-C-Z-R3-

1
0

can together be an amino acid residue, selected from
the group consisting of Ala, Arg, Asn, Asp, Cys,
Gln, Glu, Gly, His, Ile, Leu, Lys, Phe, Pro, Ser,

15 Thr, Trp, Tyr and their derivatives protected by
customary protective groups,

n is zero, 1 or 2,

m is zero, 1, 2, 3 or 4, and also a physiologically
tolerated salt of a compound of the formula I.

20 2. A cyclohexanol ester and its physiologically tolera-
ted salt as claimed in claim 1, wherein the radicals
in formula I have the following meanings:

R! is CONHCOR'®, CSNHR'®, CONHSO,R'%, CSNHSO,R' or
CHéNHSOle4, or is a radical of the following formu-
25 lae:
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U
N—V N/E R 14
/A \ S
/w ’ )_ E . /]\'r ’
) OH
H
¢ Y
0\ 14

in which E is O, S or NH, R igs H, U is O or 5, V
is N or CH, W is N or CH, and aromatic rings can be
substituted once or more than once by F, Cl, Br, I
OH, 0-C,;-C,-alkyl, C,-C,-alkyl, CF,, NO, or CN,

r

5 or R' forms, together with R?, the ring
U
NH
%U
N
! 16
R

R? is 0-C;-C;,-alkyl(R'),_, (n is 0, 1 or 2), where
the alkyl moiety is unbranched, branched or cyclic,
and R'! can be substituted by R*?, and, when n is 2,
the two radicals R'! are identical or different, O-

10 C3-clo-a1keny1(Rn)n, (n is 0, 1 or 2), where the
alkenyl moiety is unbranched, branched or cyclic,
and is unsaturated once or more than once, and R?
can be substituted by R*?, and, when n is 2, the two
radicals R!! are identical or different,

15 0-C;3-Cy,-alkynyl(R*?)_, (n is 0, 1 or 2), where the
alkynyl moiety is unbranched, branched or cyclic,
and is unsaturated once or more than once, and R!!
can be substituted by R2, e

HIIlIIl llllll |l HIII I




[ er r ] M5 (FAB): —Tlﬂllij.l—ﬁl‘ﬂilw’ﬁig " mf | %M“_

10

15

20

IS SHEET HAS Pfi
Ll‘) “‘(/LD

- 43 -~ e,

X is (CHy),, (m is 0, 1, 2, 3 or 4), CH=CH, C=C,
CH,OCH, or CH,SCH,,

Y is (CH)),, (m is 0, 1, 2, 3 or 4), O, S or NR®,

Z is (CHy),, (m i8 0, 1, 2, 3 or 4), S, O, S-C;-Cq,-
alkyl, CH=CH, CH=CF, CE=CCl, CH=CBr, CH,-C(0),
CH,~-CHF, CH,-CHCl, CH,-CHBr, CH,-CHI, C;-C,,-cyclo-
alkylene, C,-C,,-cycloalkenylene, COOR’, cC=C,
CH=C(C,-C,-alkyl), CH=C(CN), CH=C(R'?) or NRS,

R1® is ¢,-Cj,-alkyl(R?)n, C;-C  -alkenyl (R1M)n or C,-
C,o-alkynyl (R'')n, with n in each case being zero or
one,

R} to R'® have the meanings given in claim 1.
A cyclohexanol ester and its physioclogically tolera-
ted salt as claimed in claim 1, wherein the radicals

in formula I have the following meanings:

R! is cONHCOR'®, csNHR'®, coNEsO,R'*, csNHSO,R'* or a
radical of the formulae:

N—V N/} /'LJK R' e
] W\ \ N// or ///L§§
W, )__E 4 (I)H .

in which E i8 O, S or NH, R igs H, Uis O or 8, V
is N or CH, W i8 N or CH, and aromatic rings can be
substituted once or more than once by F, Cl, Br, I,
OH, 0-C,-C4-alkyl, C,;-C -alkyl, CF3, NO, or CN,

or Rl forms, together with R?, the ring

This Sheet Has Been Replaced

[T




MS (FAB):

10

15

20

25

4.

mz

= 855 (M + H+)

R 0 RO

- 44 -

;1

REPLACED

) —

\\w——_
THIS SHEET HAS prp

hY

This Sheet Has Been Repl

Ol

R? is 0-C;-Co-alkyl(R*),_, (n is 0, 1 or 2), where
the alkyl moiety is unbranched, branched or cyclic,

and R!! can be substituted by R*?, and, when n is 2,
gll

the two radicals are identical or different,
0-C;3-C;o-alkenyl(R'),, (n is 0, 1 or 2), where the
alkenyl moiety is unbranched, branched or cyclie,
and is also unsaturated once or more than once, and
R'! can be substituted by R'2, and, when n is 2, the
two radicals R!! are identical or different,
0-C;-C,,-alkynyl(R) , (n is 0, 1 or 2), where the
alkynyl moiety is unbranched, branched or cyclic, is

Rll

unsaturated once or more than once, and can be

substituted by R2,

X is (CH,),, (m is 0, 1, 2, 3 or 4), CH=CH, C=C,
CH,O0CH, or CH,SCH,,

Y is (CHy)p, (m is 0, 1, 2, 3 or 4), O, S or NRS,

Z is (CHy)p, (m is 0, 1, 2, 3 or 4), 8, O, S-C;-Cy4-
alkyl, (unbranched or branched), CH=CH, CH=CF,
CH=CCl, CH=CBr, CH,-C(0), CH,-CHF, CH,-CHCl, CH,-
CHBr, CH,-CHI, C,-C,;;-cycloalkylene, C;-C,,-cyclo-
alkenylene, COOR’, CmC, CH=C(C,-C,-alkyl) (un-
branched or branched), CH=C(CN), CH=C(R'®) or NRS®,

R® is C;-C,,-alkyl(R!?),, C;-¢;,-alkenyl(R'!), or
C;-Ci5-alkynyl (Rn)n, with n in each case being zero
or 1,

R? to R!® have the meanings given in claim 1.

A c¢yclohexanol ester and its physiologically

i
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tolerated salt as claimed in claim 1, wherein the
radicals in formula I have the following meanings:

- 45 -

R! is CONHSO,R or a radical of the following

formulae:
= O
\ or

N
H
in which E is O, V is N and W is N, or R} forms,
together with R?, the ring

U
NH

N/\§u
"216

in which U is oxygen,

R? is 0-C,-Cs-alkyl(R'!) , (n is 1), where the alkyl
moiety is unbranched, branched or cyclic, or O-
C;-Cg-alkenyl(R'),, (n is 1), where the alkenyl
moiety is unbranched, branched or cyeclic,

R?, R and R!? are phenyl, phenyl substituted by OH
or chlorine, imidazolyl or benzo-fused or pyridino-
fused imidazolyl, where R?, Rl and R!? are identical
or different,

RY, R® and R® are H or OH, where R%*, R® and R® are
identical or different,

R® and R? are C;-C4-alkyl,

R is C,-C,-alkyl, phenyl, naphthyl, thiazolyl or
its benzo-fused derivatives, where the aromatic

HIIIIII I IIIII HIII H llll
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radical or heteroaromatic radical can be monosubsti-
tuted or disubstituted by chlorine, CF,, NO,, C,-C,-
alkoxy or NR®R®, or R is a radical of the formula

HsC /[(N Hi—.&\

R ig C;-C4-alkyl (Ru)n, with n being 1.

The use of a compound as claimed in c¢laim 1 for
treating diseases which are associated with an
elevated activity of the glucose-6-phosphatase
system.

The use of a compound as claimed in claim 1 for
treating diseases which are associated with an
elevated production of glucose in the liver.

The use of a compound as claimed in claim 1 for
treating type II diabetes (non-insulin-dependent or
maturity-onset diabetes).

The use of a compound as claimed in claim 1 for
preparing pharmaceuticals for treating diabetes and
other diseases which are characterized by an
elevated secretion of glucose from the liver or by
an elevated activity of the glucose-é6-phosphatase
system.

A pharmaceutical containing a compound as claimed in

claim 1.

A pharmaceutical containing a compound as claimed in
claim 2.

A pharmaceutical conta.:.n;ng a compound as claimed in

e
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claim 3.
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12. a phamaceut:ical containing a compound as claimed in

claim 4.

Thls Sheet Has Been Replac

HIIIIH il Il !III

T




~

[ér;] M5 (FAB): mlz = 787 (M+ Herr]) [err] M5 (FAB): mz
=636 (M +.H+) . :

HOE 94/F 039

Abstract of the disclosure - —
[ THIS SHEET HAS BEEN

: REPLACED
~ Substituted cyclohexanol esters, their use for treating

diseases, and pharmaceutical preparations

Cyclohexanol esters of the formula I

Rl
Rz

0
3
Y/U\Z’R

X
RS

5
R™ R4

are described in which the radicals have the given
meaning.

The compounds are pharmacologically active and may
therefore be used as pharmaceuticals, in particular for
treating diabetes and other diseases which are character-
ized by an elevated secretion of glucose from the liver
or by an elevated activity of the glucose-6-phosphatase

system.
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-24- Exanple 2

REPLACEMENT SHEET

SUBSTITUTED CYCLOHEXANOL ESTERS, THEIR USE FOR TREATING
DISEASES, AND PHARMACEUTICAL PREPARATIONS

The disease picture of diabetes is characterized by
elevated blood sugar values. In the case of insulin-
dependent or type I diabetes, the cause is the death of
the insulin-producing f celle of the pancreas; this
condition is therefore treated by administering insulin
(substitution therapy). By contrast, non-insulin-depend-
ent or type II diabetes is characterized by insulin
having a diminigshed effect on muscle tissue and fat
tissue (insulin registance) and by an increased produc-
tion of glucose in the liver. The causes of these meta-
bolic disturbances are to a large extent still unclear.
While the established therapy wusing sulfonylureas
attempts to compensate for the insulin resistance by
increasing the endogencus liberation of insulin, this
does not in all cases lead to normalization of the blood
sugar level and is not able to halt the progress of the
disease; many type II diabetice eventually become insu-

lin-dependent as a result of the £ cells becoming

"exhausted", and suffer from late damage such as catar-
acts, nephropathies and angiopathies.

For this reason, novel therapeutic principles for treat-
ing type II diabetes are desirable.

In the fasting state, the concentration of glucose in the
blood is determined by.the glucose production of the
liver. A variety of :f:_eaear'éh groups have been able to.
demonstrate t:h_ai: ‘the increase in the blood sugar values
in type II'Hi#betes is correlated with a proportionally
elevated output of glucose from the liver. The glucose
which is secreted by the lliver into the blood can be
formed both by degrading liver glycogen (glycogenclysis)
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[err] - 25- Preparation of conpound 14
from 13: 5.0 g (0.012 nol) of lactone 13 (preparatjion of . ER.Applieqtion
No. 93 114 261.6, reaction schene nmethod A structural:mql BRI T 63}@"' re
di ssolved in 80 m of anhydrous toluene, and 10 m (0l ] 1j2

nol \ of
nmol ar sol ution of diisobutylalum num hydride in hexgne re‘aggﬁg o
at -78[err]C and under an argon atnospler<e. After 1 thour ? 1C
hydrol ysis was carried out using

and by gluconeogenesis.

W se

e

A

Glucose-6-phosphate is the common end product of both
gluconeogenesis and glycogenolysis. The terminal step in
the hepatic liberation of glucose from glucose-6-phos-
phate is catalyzed by glucose-6-phosphatase (EC 3.1.3.9).
Glucose-6-phosphatase represents a multienzyme complex
present in the endoplasmic reticulum (ER). This enzyme
complex comprises a glucose-6-phosphate translocase which
is present in the ER membrane, a glucose-6-phosphatase
which is located on the luminal side of the endoplasmic
reticulum and a phosphate translocase [for a review, see:
Ashmore J. and Weber G., "The Role of Hepatic Glucose-6-
phosphatase in the Regulation of Carbohydrate Metabo-
lism", in Vitamins and Hormones, Vol. XVII (Harris R.S..
Marrian G.F., Thimann XK.V., BEdts.), 92 to 132, (1959);
Burchell A., Waddell I.D., "The molecular basis of the
hepatic microsomal glucose-6-phosphatase system", Bio-
chim. Biophys. Acta 1092, 129 to 137, (1990)]. The
extensive literature which is available shows that the
activity of this multienzyme complex is also elevated
under all investigated conditions which, in animal
experiments, lead to elevated blood sugar values, e.g.
streptozotocin, alloxan, cortisone, thyroid hormones and
ptarvation. In addition to this, a large number of
investigations indicate that the elevated production of
glucose cbserved in type II diabetics is associated with
elevated glucose-6-phosphatase activity.
The importance of the glucose-6-phosphatase system for
normal glucose homeostasis is also underscored by the
hypoglycemic symptoms of patients suffering from glycogen
storage disease type Ib, who lack the translocase compon-
ent of the glucose-6-phosphate system.
The use of suitable active compounds (inhibitors) to
diminish glucose-G-pﬁosphatase' activity should result in
a decreased liberation of glucose from the liver. These
active compounds should be ‘able to adapt the production
of glucose by the liver to the actual peripheral consump-
tion. In addition to this, the lower blood glucose values
o
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a saturated sol ution of ammonium chloride. The mixture was extracted Wi th
.ethyl acetate and the conbined organic phases were V\prsneu Wltn\i JF|rat ed
sol ution of sodiumchloride and dried using magnesi umts f-fla e Th’e““o ani c
phase was concentrated in vacuo and the lactol 14 thusjobtained was

enpl oyed in the subsequent step wi thout any further UFI fti T atANas?
Preparation of conmpound 15 from 14: 4.8 g (0.011 rrgl) of lactol 14 ahd
0.761 g (0.011_nol) of hydroxyl anine hydrochl ori de wer & di'ssolved in SD m
of net hanol . THETEPY( PEFAM “rﬂiil ) 1% t¥BLadd (At akeking dinvwdbe frrtinghis
sol ut |b on }NaS stuan:reedughtrommtwnwmﬁaepffweﬂsmretg%eﬁ ﬁitﬂfréfgﬁil:itw| .
tert-buty r re adde e solution, and this was foll owed by
washing with vq\"/a % gtaﬂﬁg g'g gg‘égg{;

®%° sol ution of sodiumchloride; after
drying with magne3| um sul fate t he organi ¢ phase was concentrat ed I n vacuo.

The residue wgs pudifded d¥ %@M&E&Bhymﬂiﬁﬂ:bﬁé‘ dgt (gluefle-e1hyl
acet ate/ n- hept.ane 1:2). 6 of "oxine 15 were obtained a co orl ess
oi .  Prepar AHQFPRAL ’z?(fnﬁtﬁﬁt a9p fdeffakped in the literature, e.g.

phlorrhizin [Soodsma, J.F., Legler, B. and Nordlie, R.C.,
J. Biol. Chem. 242, 1955 to 1960, (1967)], 5,5’-dithio-
big-2-nitrobenzoic acid ([Wallin, B.K. and Arion, W.dJ.,
Biochem. Biophys. Res. Commun. 48, 694 to 699, (1972)1,
~ 2,2’-diisothiocyanatostilbene and 2-isothiocyanato-2‘-
acetoxystilbene ([Zoccoli, M.A. and Karnowski, M.L., J.
Biol. Chem. 255, 1113 to 1119, (1980)]. The first thera-
peutically utilizable inhibitors of the glucose-6-
phosphatase system are proposed in European Patent
Applications No. 93 114 260.8 and No. 93 114 261.6.

The cyclohexane derivatives which are characterized in
detail below are novel compounds which have not previ-
ously been described in the chemical and biological
literature. We have now found that esters of certain
cyclohexanol derivatives, e.g. the compound according to

Example 4, are very good inhibitors of the glucose -6~
phosphatase system.

The invention therefore relates to cyclohexanol esters of
the formula I

_R!

XR2

6
R 0 I

3
R
4
R
in which the radicals have the following meaning:

R' is CONHCOR'S, CSNHR'S, CONHSO,R', CsSNHSO,R' or



20.0 g (0.046 nol) of oxine 15 were initially introduced in 200 m of
anhydr ous di chl oronet hane, and 23.0 g (0.14 nol) of
N, N - car bonyl di i m dazol e were added. There foll owed a pQMEEFUHEﬁMﬂHUEHBB! ki
gas. After 14 hours at roomtenperature, 100 ml of nethgnof—were—added-40

the -26 reaction SO|UtIOr %anq Hh@a"

m xture was heated under reflux for a faurdher 4 hours. FRor}t e’mork1hg ap,i
t he sol ution was broq ht to dryness by rotary evaporatiqgn -the-resi-die |
was taken upCHpNESRR/T.tert-butyl ether. The organic phgse was washed mﬁth

a mxture of phaigrd Ordaida10lddliedted’ £RORAEHEUELIYON QRS e slbiale dried-

usi ng magnesi um sul fate and concentrated i n vacua. The reS|&Ue was purlfled

by chronmat ography on sili g I (S|I|ca gel
s SN
“ .

Ig" .
N—N ,( ]
)\N o/kﬂ S(O)ﬂ' / /‘S(O)ﬂ' N| :’ ’
0

0 N
Npé H Ili” H
G U R'¢
€7 “NH 0 y—
— . ] ! 5 I ]
5(0)n /NYNH AN)%U
HO
Rl‘ U H
U
U u AN
I N \H')—{
[ . [} S(o)n . N—& .
0 Y / /N
U R“ U
H

H
N N
U ] YU | NH U§( SNH
) '—N ' ' . N_& [
v 7

\é& )ek"" IS )\)IR“ A,

in which V i8 N or CH, W is Nor CH, U i8 O or S, E is
14 0
NR r} 0, S or NH' G iB "N=, "O"' -s- or “
--C-, M 1s NR'4, NH, CH,

or CR®R®, and aromatic rings can be substituted once or
more than once by F, Cl, Br, I, OH, 0-C;-C,-alkyl, C,-C,-
alkyl, CF,;, NO, or CN,

or R! forms, together with R?, the ring



particle size: 35 to 70 [err]m eluent system ethyl acetate/ n-heptane
1:5, towards the end, the proportion of n- heptane was decreased: 1:3).
12.9 g of nitrile 16 were obtained as a colorless oil. yar-att+of—of——
conpound 17 from 16: 12.9 g (0.0286 nol) of nitrile 16 QEREPHﬁgﬁﬁFMéHHEET
250 m of anhydrous toluene and heated at 110[err] C. 5.89 g (0928610
quantities of trimethyltin azide were added at 24-hour intlerivaj g q¥eriog7
peri od of three days. The reaction solutYon was then concdntjrated I n vacug,
and 50 m of 10 nol ar sodi um hydroxi de sol ution and 20 ml jof
tetrahydrofuran were added to the regidue while stirring Migorously. The
resulting sodiumsalt of 17 was filteNed off with suctionand THen
suspended in distilled water and this Hibsi on was acidified with 2 nol ar

acetic acid. It was extracted w theet acetate and the conbi ned organic
ncentrated in vacuo. 7.7 ¢

phases were dried using nmagnesi um su
of tetrazole 17 were obtained.

RIS
R? is  ©;-C,,-alkyl(R*)n, 0-C,-C,,-alkyl (R*?
1-C10 r 0-C1-Cyg-alkyl(R™)n, C,-Cyq-
alkenyl(R?)n, o-cC, -C;o-alkenyl (R1)n, Cy-Cyp-

alkynyl (R)n, 0-C;-Cpo-alkynyl(R*)n, 8-C;-Cy,-
alkyl(R')n, 8-C;-Cyy-alkenyl(R)n, 8-C;-Cy,-
alkynyl (R')n, NH-C,-Cj4-alkyl(R)n, NH-C,-C,,-
alkenyl(R')n or NH-C,-C;4-alkynyl(R?¥)n, where
R! is opticnally substituted by R?;
R}, R!! and R'® are alkyl having from 1 to 10 carbon
atoms, cycloalkyl having f£rom 3 to 8 ring carbon atoms,
phenyl, naphthyl, phenanthryl, pyridyl, thienyl, furyl,
pyrimidyl, indolyl, imidazolyl, coumarinyl, phthaliminyl,
quinolyl, piperazinyl, tetrazolyl, triazolyl, oxazolyl or
their thieno-fused, pyridino-fused, pyrimidino-fused or
benzo-fused derivatives, where the aromatic radical or
heteroaromatic radical can be subgtituted once or more
than once, identically or differently, by F, Cl, Br, I,
OH, -NO,, CN, C,-C,-alkoxy, C,-C,-alkyl, NR°R®, phenyl,
benzyl, thienyl, furyl, imidazolyl, pyridyl, O-phenyl or
O-benzyl, and R?}, R and R!? are identical or different;

R*, RS and R® are H, OH, an OR group protected by custom-
ary alcohol protective groups, F, Cl or Br, or have the
meanings given for R?, where R!*, R’ and R® are identical
or different;

R’ is C,-C,-alkyl, phenyl or benzyl;

R® and R’ are H, C,-C -alkyl, C,-C,-alkanoyl or phenyl
which is optionally substituted by F, Cl, Br, I, OH, O-
C,-C4-alkyl, CF;, -NO, or CN, where R? and R® are identi-
cal or different, or R® and R®? form, together with the
nitrogen atomn, a 4- to 10-membered, saturated



[err] - 27 - Preparation of startin
:conmpound B from A: 274 nmg (0. 001 mol ) of carboxylic/gcig Ar""('p{'? {Q’(l _
cf. EP Application No. 93 114 261.6, nethod 1) were df st e‘g_,_m_, d’
argon at nosphere and at roomtenpera- ture, in 20 m )ft

di et hyl f or mam de, and

anih?/droma?

i__‘ e e e A

- 6 -

heterocyclic ring in which a CH, group can; be optionally- -
replaced by 0, S or NR1C,

R!® is H, C,-C,-alkyl, phenyl or benzyl;

R? is phenyl, naphthyl, phenanthryl, pyridyl, thienyl,
furyl, thiazolyl, pyrimidyl, indolyl, imidazolyl, coumar-
inyl, phthaliminyl, quinolyl, piperazinyl, tetrazolyl,
triazolyl, oxazolyl or their thieno-fused or benzo-fuged
derivatives, where the aromatic radical or hetercaromatic
radical can be substituted once or more than once,
identically or differently, by F, Cl, Br, I, OH, CF,,
-NO,, CN, C,-C,-alkoxy, C;-C,-alkyl, NR®R’, phenyl,
benzyl, thienyl, furyl, imidazolyl, pyridyl, O-phenyl or
O-benzyl; |

R is hydrogen, C;-C;,-alkyl, phenyl, naphthyl, phen-
anthryl, pyridyl, thienyl, furyl, thiazolyl, pyrimidyl,
indolyl, imidazolyl, coumarinyl, phthaliminyl, quinolyl,
piperazinyl, tetrazolyl, triazolyl, oxazolyl or their
thieno-fused or benzo-fused derivatives, where the
aromatic radical or heterocaromatic radical can be substi-
tuted once or more than once, identically or differently,
by ¥, Cl1, Br, I, OH, CF,, -NO,, CN, C,-C -alkoxy, C,-C,-
alkyl, NR®R?, phenyl, benzyl, thienyl, furyl, imidazolyl,

pyridyl, O-phenyl or O-benzyl, or R is a radical of the
formula

Hy c/[LN Hi_s\

RS is C;-C;,-alkenoyl, C3-C,,-alkenoyl (R'?), c,-C,,-alkan-
oyl (R1?), phenyl, naphthyl, phenanthryl, pyridyl, thien-
yvl, furyl, thiazolyl, pyrimidyl, indolyl, imidazolyl,
coumarinyl, phthaliminyl, quinolyl, piperazinyl, tetrazo-
lyl, triazolyl, oxazolyl or their thieno-fused or benzo-
fugsed derivatives, where the aromatic radical or heterxo-
aromatic radical can be substituted once or more than.



180.4 ng (0.0011 nol) of N, N -carbonyldi-(1,2,4-tri azufr;)é*wgrqw A riay
feaction solution was stirred at 60[err]C for 1 hour. b ACEE G SHEET
sol ution of conpound B was enployed in the subsequent qt"E'p"Wi"t"TTUU‘L‘"“a y
further working-up. Preparation of conpound 18 fromna?: 7 3a0 492100

mol ) of conpound 17 were dissolved, under an argon atnmgsphere, in 30;nt
anhydrous dinethyl form amde, and 0.70 .4 (0.023 nol) of "Sodium hydri de
(80% di spersion in oil) was added at roomtenperature. After 1 hour, 157 m
(0.0078 nol) ehcap QdenkBbaligobyt @akeebeBriy; B "Rl Nghf oganide yere "added
dr opwi se, and %he nj turﬁgwa%séi rred once agai n_ at roongtserrpel’atuﬂe for 1
hour. The reaStebn Sgrut F¥n %asg S-mentqu atPF o BR Fpuphenylsol uti on
of anmoni um chiepzlde, thhenyhi sfumydt .urimidazodyl | apyeidyl | lo-giHudylacet at e.

The conbi ned grgapkgiphases were washed with a saturated solution of sodium
chloride, dried over magnesium sul fate and concentrated in vacuo. The crude
product was purified by chromato- graphy. (Silica gel particle size: 35 to
70 [err]m el @ft isystem ,edlnyl acd) af ebp- BgRNXRALTRRMYIO! 48 acigl acetic
acid 30: 10: 2: Q-U‘:YZEH (gas,trg'r vgh%r\gailpqtsalogg ogaSLlf}rr] siatgosrt:_i&q:%%sb:%rollzi .

x 18 (Cﬁz)n, "‘CHBCH’, -CEC-, 'CIIz'O'CIIz" -an-S-CHz-
-CH,-N-CH,-

e

or

Y. is (CH,),, O, S or NRS,

Z is (CH;),, S, O, 8-Cy-Cyy-alkyl, 0-C;-Cy9-alkyl, CH=CH,
CH=CF, CH=CCl, =CBx, CH,-CO, CH,-CHF, CH,-CHCl, CH,-
- CHBr, CH,-CHI, C;-C,,-cycloalkylene, C;-C,,-cycloalk-
enylene, where from 1 to 3 ring carbon atoms can be
replaced by sulfur atoms, oxygen atoms or nitrogen atoms,
COOR?, €=C, CH=C(C,-C,-alkyl), CH=C(CN), CH=C(NRR®),
CH=C(C,-C,-alkanoyl), CH=C(R!®) or NR®, and, if ¥ is
oxygen,

-c“:-z-a‘*-

o]
can together be an amino acid residue, selected from the
group consisting of Ala, Arg, Asn, Asp, Cys, Gln, Glu,

Gly, His, Ile, Leu, Lys, Phe, Pro, Ser, Thr, Trp, Tyr and

their derivatives protected by customary protective
- groups, '

n is zerec, 1 or 2,
m i8 zero, 1, 2, 3 or 4.

Insofar as they contain a carboxyl group, the novel
compounds of the formula I can form salts with inorganic



Preparation of conmpound 19 from 18: 3.8 g (0.0053 nol) of gygh@ﬁﬁﬁyfiggﬂﬁ-
.conpound 18 were taken up in 150 ml of dioxane, and 10 m (100271t ) of W2~
nol ar hydrochloric acid were added while stirring. This squQionmwas heat e
at 60[err]C for 2 hours. The pH of the reaction solution wds it hbfi dafiulBéd
to 3 using 18 m of IN nolar sodi um hydroxi de sol ution and !t he_salven

-28 renoved by rotary evaporation. The residue was taken up in ethyl
acetate and the precipitate which devélgpéd was filtered ofif..The.filtrate__:

was concentrabedyidaNAE YAl the residue was purif ied by chromatography
on silica gel

The invention also relates, therefore, to the physiologi-
cally tolerated salts of compounds of the formula I.

The novel compounds of the formula I contain a number of
stereocenters. The invention relates to all possible

enantiomers and diastereomers. They are all represented
by the formula I.

Unless otherwise indicaﬁed, the following applies to the
statements made above and below:

The alkyl, alkanolyl and alkoxy radicals given under R?,
r’, ®r’, R%, R, R, R, R'?, R}, R, R and z are
straight-chain or branched.

The alkyl, alkenyl and alkynyl groups given under R? and
R} are straight-chain, branched or cyclic, it also being
possible for only a part of the radical to form a ring.
In addition, one of the CH, groups can be replaced by O,
S, SO, S0, or NR®, R!! can be substituted by R'?, and,

when n is 2, the two radicals Rl are identical or
different.

Unsaturated radicals are unsaturated once or more than
once.

Alcohol protective groups are:

Substituted ethera, such as

methoxymethyl, methylthiomethyl, t-butylthiomethyl,
benzyloxymethyl, p-methoxybenzyloxymethyl, t-butoxy-
methyl, siloxymethyl, 2-methoxyethoxymethyl, 1l-ethoxy-
ethyl, allyl, benzyl, p-methoxybenzyl, 3,4-dimethoxy-
benzyl, o-nitrobenzyl, p-nitrobenzyl, p-halobenzyl, 2,6-

dichlorcbenzyl, p-cyanobenzyl, p-phenylbenzyl, 2-picolyl
and 4-picolyl.

Protective groups for the amino acid are:



(silica gel particle size: 35 to 70 [err]m eluent system ethyl
,acet at e/ net hanol / wat er/ gl aci al acetic acid 4:1: l—~~0- G R S
conpound 19 were obtained an a col orl ess anor phous soffihA “E'A:r‘l'"tﬁﬂﬂi
the follow ng compounds of the formula | were synthgsigzee: Fer
" 29 16 JAN 18997

249 i

-9 -

a) Carbamates, such as

e b me g

methyl and ethyl, 9-fluorenylmethyl; 9-(2-sulfo)fluor-
enylmethyl, 9-(2,7-dibromo)fluorenylmethyl, 2,7-di-t-
butyl-[9-(10,10-diox0-10,10,10,10-tetrahydrothioxan-
thyl) Jmethyl, 4-methoxyphenacyl, 2,2,2~trichlorcethyl, 2-
trimethylsilylethyl, 2-phenylethyl, 1-(l-adamantyl)-1-
methylethyl, 1-dimethyl-2-haloethyl, 1,l-dimethyl-2,2-
dibromoethyl, 1,1-dimethyl-2,2,2-trichloroethyl, 1-
methyl-1-(4-biphenyl)ethyl, 1-(3,5-di-t-butylphenyl)-1-
methylethyl, 2-(2’- and 4‘-pyridyl)ethyl, 2-(N,N-dicyeclo-
hexylcarboxamido)ethyl, t-butyl, 1l-adamantyl, wvinyl,
allyl, 1l-isopropylallyl, cinnamyl, 4-nitrocinnamyl, 8-
quinolyl, N-hydroxypiperidinyl, alkylthio, benzyl, p-
methoxybenzyl, p-nitrobenzyl, p-bromobenzyl, p-chloro-
benzyl, 2,4-dichlorobenzyl, 4-methylsulfinylbenzyl, 9-
anthrylmethyl and diphenylmethyl, t-amyl, S-benzylthio-
carbamate, p-cyanobenzyl, cyclobutyl, cyclohexyl, cyclo-
pentyl, cyclopropylmethyl, p-decyclocbenzyl, diisopropyl-
methyl, 2,2-dimethoxycarbonylvinyl, o-(N,N-dimethyl-
carboxamido)benzyl, 1,l-dimethyl-3-(N,N-dimethylcarbox-
amido) propyl, 1,1-dimethylpropynyl, di- (2-pyridyl)methyl,
2-furanylmethyl, 2-iocdoethyl, isobornyl, isocbutyl,
isonicotinyl, p-{(p’-methoxyphenylazo)benzyl, 1l-methyl-
cyclobutyl, l-methyleyclohexyl, l-methyl-l-cyclepropyl-
methyl, l-methyl-1-(3,5-dimethoxyphenyl)ethyl, 1-methyl-
1- (p-phenylazophenyl)ethyl, 1l-methyl-l-phenylethyl, 1-
methyl-1-(4-pyridyl) ethyl, phenyl, p-(phenylazo)benzyl,

2,4,6-tri-t-butylphenyl, 4-(trimethylammonium)benzyl and
2,4,6-trimethylbenzyl.

b) Urea derivatives, such as
phenothiazinyl- (10) -carbonyl derivatives, N’-p-toluene-
sulfonylaminocarbonyl and N’-phenylaminothiocarbonyl.

c) Amides, such as

N-formyl, N-acetyl, N-chloroacetyl, N-trichloroacetyl, N-
trifluoroacetyl, N-phenylacetyl, N-3-phenylpropionyl, N-
picolinoyl, N-3-pyridylcarboxamide, N-benzoylphenylalanyl
derivatives, N-benzoyl and N-p-phenylbenzoyl.



Exarfple 3 [err]
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Compounds of the formula I are preferred in which

R' is CONHCOR'S, CSNHR!'S, CONHSO,R', CSNHSO,R!* or

CH,NHSO,R, or is a radical of the following formulae:

e

N—V N/§ v R4
! ‘\w N )\—E ' /l\bl]/

OH

v " NHCN
A /&U
tli , or
0 HO~ Y0

\R“

x

in which E i8 0, S or NH, R ig H, Uis O or 8, V is N

or CH, W i N or CH, and arcmatic rings can be substi-

tuted once or more than once by F, Cl, Br, I, OH,
cl"C4"'alkY1; cl'C4'alkY1' CF3, N°2 or CN'

o-

or R’ forms, together with R?, the ring
N

U
)*u
RS

R? has the following meanings: 0-C,-C;,5-alkyl (Rn)n. (n is

0, 1 or 2), where the alkyl moiety is unbranched,

branched or cyclic, and R} can be substituted by R!?2,

and, when n is 2, the two radicals R!! are identical or

different, 0-C3-C,g-alkenyl(R'!),., (n is 0, 1 or 2), where
the alkenyl moiety is unbranched, branched or cyclic, and



Prebaration of conpound 22 from 21: 2.26 g (0.01 nol) of the ketone 21

which is known fromthe literature (cf. J.C. Barrier et X Ehirm

Acta 66, 296 (1983)) and 4.29 g (0.025 nol) of 3-phenyl prdﬁ’l‘ “"r’ﬁ!m’e SHEET
hydrochl oride were initially introduced, under an argon at fOSPHETE, T 5§
of nmethanol and 3 nml of distilled water. The m xture was caol‘{ed Riis.! m7ag
solution of 1.63 g (0.025 nol) of pot asﬁ.um cyanide in 4 of distill

wat er was added dropwi se. The reaction xture was stirrled at 0OCTor 4

a

hours and at {#OUhsaturated once or more than once, and“R'*—can—be-
substituted by R!?,
0-Cy-Cyp-alkynyl(R') , (n is 0, 1 or 2), where the
alkynyl molety is unbranched, branched or cyclic, and is

unsaturated once or more than once, and R
substituted by R2,

S s ickrars o e

can be

R® to R!® have the meanings given above,

and X, Y, Z and R'® have the following meanings:

X is (CH)),, (m is 0, 1, 2, 3 or 4), CH=CH, C=C, CH,OCH,
or CH,SCH,,

Y is (CH)),, (m i8 0, 1, 2, 3 or 4), O, S or NR®,

Z is (CHy),, (m is 0, 1, 2, 3 or 4), 8, O, §-C;-C;,-alkyl,
CH=CH, CH=CF, CH=CCl, CH=CBr, CH,-C(0), CH,-CHF, CH,-CHC1,
CH,-CHBr, CH,-CHI, C;-C,,-cycloalkylene, C3-C;,-cycloalken-

ylene, COOR’, c=C, CH=C(C,-C,-alkyl), CH=C(CN), CH=C(R13)
or NRS.

alkynyl (R')n, with n in each case being zero or one.

In formula I, the radicals have, in particular, the
following meanings:

R' is CONHCOR'®, CsSNHR'®, CONHSO,R'4, CSNHSO,R or a
radical of the formulae:

NHCN

N/

U .
N—V N/ﬁ R“
'/ 1\ \- 7
/k W ) )—E ' /U\'I‘ or
' H
H 0
in which E i8 O, S or NH, R is H, Uis O or §, V is N
or CH, W is N or CH, and aromatic rings can be substi-

tuted once or mor§ than once by F, C€l, Br, I, OH, O-
cl-C4'a1kY1, CI-C4"a1kY1, CFay N02 or CN,

or R' forms, together with R?*, the ring



i ce/ wat er ;

tenperature for 1 hour and was then added, while stirr-

this mxture was extracted three tines with ethyl
conbi ned organi ¢ phases were washed three tinmes with distilled vvater and
once with a saturated solution of sodium chloride and
magnesi um sul fate and concentrated in vacuo. 5.0 g of crude pro utf‘t’*‘2'2
obt ai ned, whi ch product was enpl oyed in_the subsequen ) W It
further purification. Preparation of 1oipound 23 frlorh 2k JAY 1997

I ng,
acetate.:

t

0
The -

bena—du (S

—+

st ep W t hout

U

hny

wer e

N

\A\U
b6

R? is 0-C;-C;p-alkyl(R}!),, (n is 0, 1 or 2), where the
alkyl moiety is unbranched, branched or cyclic, and R?
can be substituted by R1Z,

0-C,-C g-alkenyl(R),, (n is 0, 1 or 2), where the
alkenyl moiety is unbranched, branched or cyclic, and is
also unsaturated once or more than once, and R? can be
substituted by R!?,

0-C,-Cjo-alkynyl(R*),, (n is 0, 1 or 2), where the
alkynyl moiety is unbranched, branched or cyclic, is

unsaturated once or more than once, and R can be sub-
stituted by R1?,

R? to R'® have the meanings given above,

X is (CH,),, (m is 0, 1, 2, 3 or 4), CH=CH, C=C, CH,OCH,
or CH,SCH,,

Y is (CH)),, (mis 0, 1, 2, 3 or 4), O, S or Nr®,

Z is (CH,),, (m is 0, 1, 2, 3 or 4), S, O, 8-C;-Cy4~-alkyl,
(unbranched or branched), CH=CH, CH=CF, CH=CCl, CE=CBr,
CH,-C(0), CH,-CHF, CH,-CHCl, CH,-CHBr, CH,-CHI, C3-Co-
cycloalkylene, C,-C ,-cycloalkenylene, COOR’, c=C,

CH=C(C,-C,-alkyl) (unbranched or branched), CH=C(CN),
cH=C (R?®) or NR®,

R ig ©,-C,o-alkyl (R*),, C,-C,g-alkenyl(R¥), or C;-Cyo-
alkynyl (Ru)n, with n in each case being zero or 1.

The following meanings of the radicals in formula I are
very particularly preferred:

R! is CONHSO,R' or a radical of the following formulae:



3.7 g (0.01 nol) of cyano compound 22 were dissolved in 8 m of glacial
acetic acid, and a solution of 1.62 g (0.02 nol) of potassiumcyanate in 4
m of distilled water was added at room tenperature an rte—-stirri-ngfhe
reaction solution was stirred at roomtenperature for [SRERiAGESENANG e
added to a m xture of ice and water; this new m xture Wwag—extractedtw c
with ethyl acetate, and the conmbi ned organi c phases were washedsg RgE7 W t
distilled water and once with a saturated solution of godi um chloride.
After the organic phase had been dried w th magnesjum sul'fate;TT Was™
concentrated in vacuo; the otly Residue thus obg was dissolved in 4f{m
of di oxane, and 10 m of 2 ar ‘hydrochl oric atid wef eadded t o this "
solution while stirring. Aft sthyr i narat 55[erN] C gor one hour, the
reaction m xture was pour ON{ 040 icel/ water xture and the whol e was
extracted three times with eth acetate. The organic phases were washed
three tinmes with water and oncefwith a saturated solution of sodium

chl oride, dried over nagnesium sul fate and concentrated in vacuo. The oily
resi due was purified by chromatography on silica gel (silica gel particle
size: 35 to 70 [err]m eluent: ethyl acetate/n-heptane/ nmethanol/ gl aci al
acetic acid 28nleh®ch)E mw.o%@sgﬂointl)r‘bdwcﬂlzervxﬁg fsyms n&ggether

with R?, the ring

- AU D

NH

in which U is oxygen,

R? is 0-C,-Cg-alkyl(R*)_,, (n is 1), where the alkyl
moiety is unbranched, branched or cyclic, or 0-Cy3-Cg-
alkenyl (R'),, (n is 1), where the alkenyl moiety is
unbranched, branched or cyclic,

R3, R!! and R'? are phenyl, phenyl substituted by OH or
chlorine, imidazolyl or benzo-fused or pyridino-fused
imidazolyl, where R?®, R'! and R1® are identical or differ-
ent.

RY, R® and R® are H or OH, where RY, R% and R® are identi-
cal or different.

R® and R® are ¢,-C,-alkyl.

R is C;-C4-alkyl, phenyl, naphthyl, thiazolyl or its
benzo-fused derivatives, where the aromatic radical or
hetercaromatic radical can be monosubstituted or disub-
stituted by chlorine, CF,, NO,, C,-C,-alkoxy or NR®R?, or
R!* ias a radical of the formula



- 3i- Preparati on of conpound 24 from 23: 0.36 g (0.00106 nol) of

conmpound 23 was dissolved in 1.09 m (0.0106 nol) of dinethoxyps
20 m of anhydrous dichl oronet hane. 26 ng (10 nol % pﬁjpgﬁﬁﬁnﬂ{b@ﬁ

par a- t ol uenesul fonate were added. The mi xture was heate
m nutes. The reaction solution was then added to a satu
sodi um hydrogen sulfate and this m xture was extracte
t he conbi ned organi ¢ phases were dried aéihg magnesi u
was purified by chromatography on silica gel (silica pel
to 70 [err]m eluent system ethyl dketate/n heptane

aL_AG%eFF%C f

tﬁ h'e ; t ;
e~w¢he~fe i due

particle size:l

conpound 24 was obtained as a COLSLQTSS soNr=N

10 P~

R*® is C;-C -alkyl(R*!)_, with n being 1.

Ingofar as they contain a carboxyl group, the novel
compounds of the formula I can form salts with inorganic
or organic bases. Salts with inorganic bases are pre-
ferred, particularly the physiologically harmless alkali
metal salts, especially sodium salts and potassium salts.
The compounds of the formula I inhibit the glucose-6-
Phosphatase system of the liver in mammals. The compounds
are therefore suitable for use as pharmaceuticals. The
invention also relates, therefore, to pharmaceuticals
based on the compounds of the formula I, where approp-
riate in the form of the physiologically tolerated salts.

The invention furthermore relates to the use of compounds
of the formula I, or of the saltd, for treating diseases

-which are associated with an elevated activity of the

glucose-6-phosphatase system.

The :'._nv'entibn also relates, therefore, to the use of
compounds of the formula I, or of the salts, for treating

diseases which are associated with an elevated production
of glucose from the liver.

The invention alsoc relates to the use of compounds of the
formula I, or of the salts, for treating type II diabetes
(non-insulin-dependent or maturity-onset diabetes).

The invention furthermore comprises the use of compounds
of the formula I, or of the salts, for preparing
pharmaceuticals for treating diabetes and other diseases
which are characterized by an elevated secretion of
glucose from the liver or by an elevated activity of the



Preparati on of conmpound 25 from 24: 230 ng (0. 0007g,
conpound 24 were dissolved in 10 ml of anhydrous di ret ]
" ng (0.00184 nol) of sodium hydride (80% dispersionjifh oil) wer
room tenperature and under an argon atnos- phere. Afterl QO“ﬁQﬁﬁa

22 M of a 0.5 nolar solution of Bin dinethvlfnrnnn¥Ae
added dropw se. After a further 30 minutd¥s at-this

t enper at ur e,

tenperature, a cl

sol uti on was oQ%alned sat rated sol ution of ammuni um._chl.ori-de-—~was-

to this clear

anor phous SO|Id Thi s SO|Id was filtered off with suction and dried in

vacuo. 310 ng ff

and 55
J at

room
wer e
bar

added

491995 R Bfiet A¥SEPBriuct 25 precipitated out as

an

from 25: 290 C%@gggg 7@@@\(3?(39 &Q}e?]_' oF Q,ap%‘g&;pﬂﬁaté@Q giggoggo " o

wer e di Sso

rn 30 m of

di oxane, and @maqkﬁw nBY§tem yaﬁmiawenyaﬁeteéhftar.@ aeRZymRer beatided, at
room t enper at ua@ing dl iveést Qnidrddomes.vi gorously, to this solution. After

stirring at 50[err]C for two hours,

the reaction solution was cool ed down

to from10 to 20[err]C and titrated to pH 3 using 1 nolar sodium hydroxide

sol uti on. The

Bveshi bivers fxowm onlleaWddtar rats were used for prepar-
ing the microsome fraction containing glucose-6-
phosphatase and were processed apg described in the
literature ([Canfield, W.X. and Arion, W.J., J.
Chem. 263, 7458 to 7460, (1s88)]

Biol.
. Thig microsome fraction
can be gtored at -70°C for at least 2 months without any
significant loss of activity.

The glucose-6-phosphatage activity was detected, as
described in the literature (Arion, W.J. in Methods
Enzymol. 174, Academic Press 1985, pages 58 to 67), by
determining the phosphate liberated from glucose-6-phos-
phate. 0.1 ml of test mixture contained glucose-~-6-phos-
phate (1 mmol/l), the test substance, 0.1 mg of microsome
fraction and 100 mmol/l HEPES buffer (4-(2-hydroxyethyl) -
piperazine-l-ethanesulfonic acid), pH 7.0. The reaction
was started by adding the enzyme. After proceeding at
room temperature for 20 minutes, the reaction was stopped
by adding 0.2 ml of phosphate reagent. The sample was
incubated at 37°C for 30 minutes and the abgorption (A)
of the blue color was then measured at 570 nm. The
inhibitory activity of the test substance was obtained by
comparing with a control reaction which did not contain
any test substance, according to the formula

A{control) - A(test substance)
Percentinhibition=-.Q..I...'.......O..O.........xloo

A{control)

If necessary, the inhibitory activity of the test sub-
stance was determined as a function of the concentration
of the test substance employed and, €£rom this, ¢the
concentration was calculated which was required ¢to
inhibit the enzyme activity by 50% (ICg,) .



-32‘ In vacuo and the oily residue was taken up in isopropan- ol; the
precipitate of salt was filtered off and the filtrate wa.s.mconc‘em_mt,.edm..

once again in vacuo. The residue was stirred up w tH FEQLWJ*:WIL@HS‘EUWL
et her and the anorphous precipitate was filtered off w tith suct.i.on.- Aflt-ef

drying in vacuo, 140 ng of conmpound 26 (end product of thé fphnqk%ih%?mmru
obt ai ned. H P LA G
~ 16 - —
The ICg, value was determined for the compounds_listed |
below:
“ Compound ICsy [pm]:
4 0.02
9 0.3
“ 19 0.8

The invention also relates to a pharmaceutical which
contains one or more novel compounds of the formula I
and/or its/their pharmacologically tolerated salts.

The pharmaceuticals are prepared by processes which are
known per se and with which the person skilled in the art
is familiar. As pharmaceuticals, the novel, pharmacologi-
cally active, compounds (= active compound) are either
employed as such or, preferably, in combination with
suitable pharmaceutical auxiliary substances, in the form
of tablets, coated tablets, capsules, suppositories,
emulsions, suspensions, granules, powders, solutions or
preparations having a protracted release of active

compound, with the content of active compound advantage-
ously being from 0.1 to 95%.

Owing to his specialist kndwledge, the person skilled in
the art is familiar with those auxiliary substances which
are guitable for the desired pharmaceutical formulation.
In addition to sclvents, gel formers, suppository bases,
tablet adjuvants and other active compound excipients,
antioxidants, dispersants, emulsifiers, defoamers, taste

corrigents, preservatives, solubilizers or dyes can, for
example, also be used.

The active compounds may be . administered topically,
orally, parenterally or intravenously, with the preferred
mode of administration depending on the disease to be
treated. Oral administration is preferred.
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For a form for oral use, the active compounds are mixed

with the additives which are suitable for this purpose,

such asg carrier substances, stabilizers or inert

diluents, and brought by customary methods into suitable

forms for adminigtration, such as tablets, coated tab-

lets, hard gelatin capsules, agueous, alcoholic or oily

suspensions, or aqueous, alcocholic or oily solutions.

Examples of inert excipients which can be used are gum
arabic, magnesium hydroxide, magnesium carbonate, potas-
sium phosphate, lactose, glucose or starch, in particular
corn starch. In this context, the formulation can be
effected as a dry granulate or .as a wet granulate.
Suitable oily carrier substances or solvents are vege-

table or animal oils, such as sunflower oil or cod liver
oil.

For subcutaneous or intravenbus administration, the
active compounds, or their physiologically tolerated
salts, are brought into solution, suspension or emulsion,
if desired together with the substances which are custom-
ary for this purpose, such as solubilizers, emulsifiers
or other auxiliary substances. Examples of suitable
golvents are water, physiological'aodium chloride solu-
tion or alcohols, e.g. ethanol, propanol or glycerol,
and, in addition, also sugar solutions such as glucose

solutions or mannitol solutions, or else a mixture of
different solvents.

Eyedrops, which contain the active compound in aqueous or
oily solution, are suitable pharmaceutical preparations
for topical and local use. Aerosols and sprays, and also
coarse powders, which are administered through the
nostrils by means of rapid inhalation, and especially
nose drops, which contain the active compounds in aqueous
or oily solution, are suitable for use on the nose.

The dosage of the active compound of the formula I to be

administered, and the frequency of administration, depend
on the strength and the duration of the effect of the

e vt s i d
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novel compound used; also on the nature and severity of

the digease to be treated and on the sex, age, weight and

individual responsiveness of the mammalian subject to be
treated. On average,

novel compound is,

the recommended dally dogse of a
in the case of a mammalian subject -
most importantly a human patient - of approximately 75 kg
in weight, in the range of £from about 1 to 500 mg,
preferably from about 10 to 250 mg, it being possible,
according to requirement, for the administration to take

place in several doses per day, and also, where approp-
riate, to be lower or higher.

The preparation of the novel compounds of the formula I

is elucidated by the examples. Room temperature denotes
a temperature of from 20 to 25°C,

Example 1

Preparation of compound 2 from 1

3.7 g (0.054 mol) of the carboxylic acid 1 (preparation
cf. EP Application No. 93 114 261.6, reaction scheme
method A, structural element 68B) were disgolved in 36 ml
of anhydrous dimethylformamide, and 1.81 g (0.011 mol) of
N,N’ -carbonyldi-(1,2,4-triazole) were added, at room
temperature and under argon, to this solution, which was
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then heated at from 50 to 60°C for 1.5

hours. After— it—
had been cooled down,

the 0.15 molar solution of 2 was

employed in the subsequent step without any further
working-up.

Preparation of compound 3 from 2

0.057 g (0.006 mol) of methanesulfonamide was dissolved
in 3 ml of anhydrous dimethylformamide, and 0.02 ¢
(0.0066 mol) of sodium hydride (80% in o0il) was added at
room temperature. The suspension was stirred at from 50
to 60°C for 45 minutes. 3.1 ml (0.00047 mol) of the
0.15 molar triazolide solution 2 were then added dropwise
at this temperature. The reaction mixture was stirred at
60°C for 1 hour. It was then added to a saturated solu-
tion of ammonium chloride, whereupon the product 3
precipitated out as an amorphous solid. The precipitate
was filtered off with suction and then washed with
di-stiiled water; the golid thus obtained was then dried
over calcium chloride at 10°2 Torr and 40°C for 3 hours.
0.248 g of compound 3 was obtained.

Preparation of compound 4 from 3

0.24 g (0.000316 mol) of cycloﬁexyli.dene ketal 3 was
initially introduced in 10 ml of dioxane, and 1.6 ml
(0.0032 mol) of 2 molar hydrochloric acid were added at
room temperatﬁre while stirring wvigorously. The clear
solution was stirred at from 50 to 60°C for 2 hours. The
reaction solution wag then cooled down to from 10 to 20°C
and titrated with 1 molar sodium hydroxide solution to pH
3; the reaction mixture was then diluted with 20 ml of
digstilled water and concentrated in wvacuo until no
further dioxane distilled off. On being stirred up with
water, a precipitate slowly crystallized and was filtered
off with suction and washed with water. After drying at

40°C under high vacuum, 0.18 g of compound 4 was obtained
ag a colorless sgolid.



Preparati on of conmpound 28 from 27: 26.4 g (14.5 nl, .0..163-mot)—of "~

2-br onot hi azol e were di ssol ved, under an argon at nosphér:iintBeeT M-S

anhydrous diethyl ether, and 107.5 m of n-butyllithium ip-hexame{1I75

nol ar sol ution) were added dropwi se at -78[err]C. The i VAR 8 rre

at -78[err]C for 30 mnutes and a solution of 25.0 g ( ') of ketonhe

27 (cf. EP Application No. 92 114 260.Sbgcnrnna.sche —-cOonpound ]
- - :

B 34_ . ‘i ]
In this manner, the following compounds of the formula I
ware synthesgized:

81! fro

HyC
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NH 0 N
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HO OH
4
MS (FAB): m/z = 680 (M + H*)
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N
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‘ H o O _HN 0 N
0
Z
0
Ci HO -~ OH s

MS (FAB): m/z = 843 (M + H*)



23B) in 50 m of anhydrous tetrahydrofuran was then added dropw se. The
reaction solution was allowed to heat up to -30[err] -t h-p-t-he-
30 minutes. After that, the reaction solution was adde@FPiO\GHAENT QHEFET
chloride solu- tion, and this m xture was extracted w th—ethy—acetate land
the conbi ned organi c phases were washed with a saturated i%|4%hpﬁq9f sqdi um
chloride and dried using sodium sul fate- %he.organi c |phias 1MH§”tUntemtqated
in vacuo and the residue was purified by chromatograpghy-en-siiica-get
(eluent: ethyl acetate/heptane 1:2, particle size: 35 to 70 [err]m. 23.3 ¢
(77% of conmpound 28 were obtained as a vks ous oil. " -Preparation of
conpound 30 from 28: 15.0 g (0.038 nol) g cohol 28 were dissolved in
250 m of anhydrous di nethylfornmam de, and 1.5 g (0.05 nol) of sodium
“hydride were added at fromO to 10[err]C. m xture was stirred at 10C
for 1.5 hours and then cool ed down to Of when 13.2 g (0.057 nol) of

ci s-3-(4-chl orophenyl)- propenyl brom de @bssolved m  of

anhydr ous di net hyl f ormam de, were added oS € 8

allowed to warmto roomtenperature and was stirred ;

2 hours. The reaction sol ut} Has sO
sol uti on H*w {
0
Cl H

MS (FAB): m/z = 855 (M + H')

of

Ci

MS (FAB): m/z = 835 (M + H*), 418 (M + 2H*)



of amonium chloride and this m xture was extracted with ethyl acetate; the
conbi ned organi c phases were washed with a saturated solution of sodium

chloride. After having been dried using sodiumsulfate, tHhe Q[ggnlg.gﬁg§
was concentrated in vacuo and the residue was purified by chrdﬁ&hogfapﬁy“dh

silica gel (eluent: ethyl acetate/n- heptane 1:2, particle sizé: " 35 to 7
[err]m). 19.0 g of thiazole 30 were obtained as a viscoug qil{ 3 [AN 1957 !

Preparati on of compound 31 from 30: 56 mM of al 1 nollar sol ution of_ 1
diethylzinc in toluene were added dropwi se, at O[err]C and under an argon

at nos- phere, to 250 m of anh“qiou Ndlchloroethane and 9.0 ni

oy s_( )

s7 /

%

0”1\
Ho 0 NH 0 ku
E /

0
\
HO
o OH .

MS (FAB): m/z = 807 (M + HY)

MS (FAB): m/z = 792 (M + HY)



- 35 - (0.125 nol) of chl oroi odonet hane were then added at O[err] C The
reaction solution was stirred at the sanme tenperature for 30 mnutes and,
after that, 17.0 g (0.031 nol) of olefin 30, dissolved BFﬁg ‘,oL
anhydrous dichl oro- ethane, were added dropw se. The mjx Eh) ‘bezvgd to
warmslowmy to roomtenperature. After 2 hours, the redctfion solution $
added to a saturated solution of anmmopigg chloride and |t Hi sl fi X&ﬂrsé?&\a
extracted with ethyl acetate; the conbined organic phases were washed i th
a saturated solution of sodium chl ﬂr' de. After the organic phase had bee
dried using sodiumsulfate, it was

UJ”

—

ohcentrated in vacuo._and the residue,
was stirred thoroughly wth nethyl butyl ether. The precipitate was

filtered off (methylation of the ni @ in the thiazole xing took place
as a side reaction) and the filtrate\we c ncentrate on?gln 4.2 ¢
(249% of conpound 31 were obtained as a scous oil. par gt i on of

conpound 32 from 31: 4.2 (0, 008 \of 31 were ' . e in 100 m of
met hanol and 150 m of  di c} et h , 0.7 9 (0 of pyridinium

p-t ol uenesul f onat e was .amﬁ' /u\/b

MS (FAB): m/z = 787 (M + HY)

Cl

MS (FAB): m/z = 630 (M + HY)

M8 (FAB): m/z = 668 (M + HY)



roomtenperature. The clear solution was allowed to stand at room
tenperature for 14 hours and 20 ml of a 1 N solution of sodi um hydrogen
carbonate were then added to it; this m xture was concentr ated-until. _only ,
t he agueous phase renmined. This phase was extracted w th etiksA: saceEaT et
t he conbi ned organi ¢ phases were washed wth a saturated s¢l yion i
chloride, dried using sodium sulfate andaqgoncentrated in vacyo., Jh {-duf
was purified by chromatography on sili cazgel (eluent: ethy i E[ ?Bsﬁq@?d i
acet at e/ n- hept Ple 2particle size: 35 to 70 [err]m 1.8 &-51+%-—of——-!

conpound 32 were obtained as a colorless oil. Preparationjof conmpound 33
from 32: I n anal og At hy t he prepéiau‘phuof conpound F-f-om e
-36- conpound 17, as/deNcribed in FTPINe 2, compoun of the formula I
was obtained, as rpgh8us sol i rony HO

—_— 0 N
o 0 cl 0 cl Ok




32 in 2 stages. MB (FAB): nfz 542 (M + H#)
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Patent C ai ns 1. A cycl ohexanol ester of the fornula I
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Preparation of compound 14 from 13:

5.0 g (0.012 mol) of lactone 13 (preparation cf. EP

Application No. 93 114 261.6, reaction scheme method a,
structural element 68B) were dissolved in 80 ml of
anhydrous toluene, and 10 ml (0.012 mol) of a 1.2 molar
solution of diisobutylaluminum hydride in hexane were
added dropwise at -78°C and under an argon atmosphere.
After 1 hour at -50°C, hydrolysis was carried out using
a saturated solution of ammonium chloride. The mixture
was extracted with ethyl acetate and the combined organic
phases were washed with a saturated solution of sodium
chloride and dried using magnesium sulfate. The organic
phase was concentrated in wvacuo and the lactol 14 thus

obtained was employed in the subsequent step without any
further purification.

Preparation of compound 15 from 14:

4.6 g (0.011 mol) of lactol 14 and 0.761 g (0.011 mol) of
hydroxylamine hydrochloride were dissolved in 50 ml of
methanol. 750 mg (0.014 mol) of potassium hydroxide were
added. This solution was stirred at room temperature for
1 hour. 300 ml of methyl tert-butyl ether were then added
to the solution, and this was followed by washing with
water and with a saturated solution of sodium chloride;
after drying with magnesium sulfate, the organic phase
wag concentrated in vacuo. The residue was purified by
chromatography on silica gel (eluent.: ethyl acetate/n-

heptane 1:2). 3.6 g of oxime 15 were obtained as a
colorleass oil.

Preparation of compound 16 from 15:

20.0 g (0.046 mol) of oxime 15 were initially introduced
in 200 ml of anhydrous dichloromethane, and 23.0 g
(0.14 mol) of N,N’-carbonyldiimidazole were added. There
followed a powerful evolution of gas. After 14 hours at
room temperature, 100 ml of methancl were added to the
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reaction solution, and thé mixture was heated under
reflux for a further 4 hours. For the working-up, the
solution was brought to dryness by rotary evaporation and
the residue was taken up in methyl tert-butyl ether. The
organic phase was washed with a mixture of water/0.1 M
solution of potassium hydrogen sulfate, dried using
magnesium sulfate and concentrated in vacuc. The residue
was purified by cliroma.tography on silica gel (silica gel
particle size: 35 to 70 um, eluent system: ethyl acetate/
n-heptane 1:5, towards the end, the proportion of n-
heptane was decreased: 1:3). 12.9 g of nitrile 16 were
obtained as a colorless oil.

Preparation of compound 17 from 16:

12.9 g (0.0286 mol) of nitrile 16 were dissolved in
250 ml of anhydrous toluene and heated at 110°C. 5.89 g
(0.0286 mol) quantities of trimethyltin azide were added
at 24-hour intervals over a period of three days. The
reaction solution was then concentrated in vacuo, and
50 ml of 10 molar sodium hydroxide solution and 20 ml of
tetrahydrofuran were added to the residue while stirring
vigorously. The resulting sodium salt of 17 was filtered
off with suction and then suspended in distilled water
and this suspension was acidified with 2 molar acetie
acid. It was extracted with ethyl acetate and the
combined organic phases were dried using magnesium

sulfate and concentrated in vacuo. 7.7 g of tetrazole 17
were obtained.

Wy }
N) 0 —_— N 0
N N N
OH N™ N
A B
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Preparation of starting compound B from A:

274 mg (0.001 mol) of carboxylic acid A (preparation cf.
EP Application No. 93 114 261.6, method I) were dis-
solved, under an argon atmosphere and at room tempera-
ture, in 20 ml of anhydrous dimethylformamide, and
180.4 mg (0.0011 mol) of N,N’-carbonyldi-(1,2,4-triazole)
were added. The reaction solution was stirred at 60°C for
1 hour. The resulting solution of compound B was employed
in the subsequent step without any further working-up.

Preparation of compound 18 from 17:

3.0¢g (0.00652' mol). of compound 17 were dissolved, under
an argon atmosphere, in 30 ml of anhydrous dimethylform-
amide, and 0.70 g (0.023 mol) of sodium hydride (80%
diépersion in oil) was added at room temperature. Aftex
1 hour, 157 ml (0.0078 mol) of an 0.5 molar solution of
B in. dimethylformamide were added dropwise, and the
mixture was stirred once again at room temperature for 1
hour. The reaction solution was subsequently added to a
saturated solution of ammonium chloride, and this mixture
was extracted with ethyl ﬁcetate. The combined organic
phases were washed with a saturated sclution of sodium

chloride, dried over magnesium sulfate and concentrated

in vacuo. The crude product was purified by chromato-
graphy. (8ilica gel particle gize: 35 to 70 um, eluent
system: ethyl acetate/n-heptane/methanol/glacial acetic

acid 30:10:2:1). The ester 18 was obtained as an amor-
phous solid.

Preparation of compound 19 f£rom 18:

3.8 g (0,0053 mol) of cyclohexylidene compound 18 were
taken up in 150 ml of dioxane, and 10 ml (0.02 mol) of 2
molar hydrochloric acid were added while stirring. This
solution was heated at 60°C for 2 hours. The pH of the
reaction golution was then adjusted to 3 using 18 ml of
1N molar sodium hydroxide solution and the solvent was
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removed by rotary evaporation. The residue was taken up
in ethyl acetate and the precipitate which developed was
filtered off. The filtrate was concentrated in vacuo and
the residue was purified by chromatography on silica gel
(silica gel particle size: 35 to 70 um, eluent system:
ethyl acetate/methanol/water/glacial acetic acid

4:1:1:0.5). 2.5 g of compound 19 were obtained ag a

colorless amorphous solid.

In this manner, the following compounds of t:he formula I
were synthesized:

MS (FAB): m/z = 627 (M + H')

Cl

.’\

G
)

o § 0
OH 20 OH

MS (FAB): m/z = 515 (M + HY)



‘alkyl, Cerr]-Ci-alkyl, CF3, NO[err] or CN,  or

R1 together with
R2, the ring U [err] R ]
Cerr]-Cerr]-alkyl (R err])n, O(err]-Cerr]-alky C2-
Clerr]-alkenyl (Rlerr])n, OC3-Cferr]-al kenyl (Rl err ATIAENT SHEET
Cerr]-alkynyl (Rlerr])n, 0-C3-Clerr]-al ke (Rlerr PUSRELITE 9L

Cerr]-Cerr]-alkyl (Rerr]) n, S-C3-Cerr]-al kenyl
C3-([err]-al Kxampl® &rr])n, NH Cl-Cerr]-alkyl (R
NH-C3-Cerr]-alkenyl (Rerr])n or NH- C3-C err]
(Rlerr]) n, where R[err] is oftionHlly
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Preparation of compound 22 from 21:

2.26 g (0.01 mol) of the ketone 21 which is known from
the literature (cf. J.C. Barrier et al., Helv. Chim. Acta
66, 296 (1983)) and 4.29 g (0.025 mol) of 3-phenylpropyl-
amine hydrochloride were initially introduced, under an
argon atmosphere, in 5 ml of methanol and 3 ml of
distilled water. The mixture was cooled to 0°C and a
solution of 1.63 g (0.025 mol) of potassium cyanide in
4 ml of digtilled water was added dropwise. The reaction
mixture was stirred at 0°C for 4 hours and at room
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cycl oal kyl having from3 to 8 ring carbon atonms, phenyl

phenanthryl pyridyl, thienyl, furyl, pyrimgdyl,-d a@gl yl---‘-
coumari nyl, phthalimnyl, quinolyl, piperaz nyr et razol
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ed,
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pyri m di no-fused or benzo- fused derivatives, where the arior'éa‘tl é:“r‘a%ﬁ?cail
het eroaromati ¢ radi cal can be substituted once or nore 1han once,

identically or differently, by F, O, B30 |-, OH -NO[erf], CN,

- err]-C4-al kox err - al kyI NR[ err henyl, benzyl . .thienyl
furyl, im daz&l%ﬁp C%ﬁ‘i‘&y rO;pHQH‘;?I apd @Beﬁéﬁ‘l‘

-Rsﬁhﬁ[eerarqiracrrd R13
are identical ierg,ditbf !eeeMaterR[um.ra] niktere |wan doftractedHhide Hmdd]! group

protected bY yien ethyl acetate. The combined organic phases were

washed three times with distilled water and once with a
saturated solution of sodium chloride and then dried
using magnesium sulfate and concentrated in vacuo. 5.0 g
of crude product 22 were obtained, which product was

employed in the subsequeni: step without any further
purification.

Preparation of compound 23 from 22:

3.7 g (0.01 mol) of cyano compound 22 were dissolved in
8 ml of glacial acetic acid, and a solution of 1.62 g
(0.02 mol) of potassium cyanate in 4 ml of distilled
water was added at room temperature and while stirring.
The reaction solution was stirred at room temperature for
75 minutes and then added to a mixture of ice and water:
this new mixture was extracted twice with ethyl acetate,
and the combined organic phases were washed once with
distilled water and once with a saturated solution of
sodium chloride. After the organic phagse had been dried
with magnesium sulfate, it was concentrated in vacuo; the
oily residue thus obtained was dissolved in 4 ml of
dioxane, and 10 ml of 2 molar hydrochloric acid were
added to this solution while stirring. After stirring at
55°C for one hour, the reaction mixture was poured onto
an ice/water mixture and the whole was extracted three
times with ethyl acetate. The organic phases were washed
three times with water and once with a saturated solution
of sodium chloride, dried over magnesium sulfate and
concentrated in vacuo. The oily residue was purified by
chromatography on silica gel (silica gel particle size:
35 to 70 pm, eluent: ethyl acetate/n-heptane/methanol/

glacial acetic acid 20:10:2:1), and 0.36 g of product 23
was obtained.
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added to a saturated solution of sodium hydrogen sulfate
and this mixture was extracted with ethyl acetate; the
combined organic phases were dried using magnesium
sulfate. The residue was purified by chromatography on
silica gel (silica gel particle size: 35 to 70 um, eluent
system: ethyl acetate/n-heptane 2:1), and 0.24 g of
compound 24 was obtained as a colorless solid.

Preparation of compound 25 from 24:

230 mg (0.0006 mol) of hydroxy compound 24 were dissolved
in 10 ml of anhydrous dimethylformamide, and 55 mg
(0.00184 mol) of sodium hydride (80% dispersion in oil)
were added at room temperature and under an argon atmos-
phere. After 30 minutes at room temperature, 22 ml of a
0.5 molar solution of B in dimethylformamide were added
dropwise. After a further 30 minutes at this temperature,
a clear solution was obtained; a saturated solution of
ammonium chloride was added to this clear solution,
whereupon the product 25 precipitated out as an amorphous
golid. This solid was filtered off with suction and dried
in vacuo. 310 mg of compound 25 were obtained.

Preparation of compound 26 from 25:

290 mg (0.00047 mol) of compound 25 were dissolved in
30 ml of dioxane, and 4 ml (0.008 mol) of 2 molar hydro-
chloric acid were added, at room temperature and while
stirring vigorously, to this solution. After atirring at
50°C for two hours, the reaction solution was cooled down
to from 10 to 20°C and titrated to pH 3 using 1 molar
sodium hydroxide sclution. The solution was concentrated

or



-40- Rferr] is hydrogen, (err]-Cerr]-alkyl, phenyl, naphthyl,

.phenant hryl, pyridyl, thienyl, furyl, thiazolyl, pyrimdyl, indolyl,
i m dazolyl, coumarinyl, phthal- inminyl, quinolyl, piperdzimyf —tTetTazoryl
triazo- lyl, oxazolyl or their thieno-fused or benzo-fudedc@itatiivedEl
where the aromatic radical or hetero- aromatic radical ganbe SULSTITU®d
once or nore than once, identically or differently, by 7 a7 pBrianMasH

CF3, -N®2, CN, C[err]-Cerr]-al koxy, G @aer}-derr]-alkyl], INRBRI, phenyl
benzyl, thienyl, furyl, imdazolyl, pyridyl, O phenyl ort Gbenzyl, or
Rlerr] is a ra# YaFusf apficthergiln resime pas taken up ih isopropan-

ol; the precipitate of salt was filtered off and the
filtrate was concentrated once again in vacuo. The
residue was stirred up with methyl tert-butyl ether and
the amorphous precipitate was filtered off with suction.
After drying in vacuo, 140 mg of compound 26 {(end product
of the formula I) were obtained.

MS (FAB): m/z = 581 (M + HY)

Example 4
N
0 | HO S
b—on{p | OTHP
) Paun
0_ 0 — 0_ 0



R15 is C3-(err]-al kenoyl, C3-C10-al kenoyl (Rerr]), (err]-Cerr]- '
al kanoyl (R[err]), phenyl, naphthyl, phenanthryl, pyri- dyl... IJJLe"nﬂyﬂ,_ Lury
thiazolyl, pyrimdyl, indolyl, imdazolyl, coumarinyl, fphtfal:m:eyl aurey |
qui nol yl, piperazinyl, tetrazolyl, triazolyl, oxazol yI rLgr,mLhel ot
thi eno-fused or benzo-fused derivatives, where the aromatig ’ég

het eroaromati c radi cal can be substitutegzonce or nore trlnarﬂ @nc iGﬁ?
identically or differently, by F, d, Br, |, OH CF3, y
Clerr]-Cferr]-al koxy, Cferr]- C[err] aI kyI NRlerr]Refr], phenyl,_ benzyl ,
thienyl, furyl, imdazolyl, pyridyC! Ophenyl or 0- behrzyi—-RL6.LS |
Cerr]-Cerr]-alkyl (R[err])n err]al kenyl (Rferr])n or C3-
Cl10-al kynyl (R[err])n, where R e is optionally substi- tuted by Rerr],
Xis (CHerr])[err], -CHCH, - &ZOCHZ- -CH2-S-CH err] - or

O\j OTHP

Pia

29
30
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|
0 — 0
KS-OTHP dﬁ&{?—on
(o] ° 0 cl 0( 0
31 32 iﬁ
=~ N
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_— H- 0 0 N
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Preparation of compound 28 from 27:

26.4 g (14.5 ml, 0.161 mol) of 2-bromothiazole were
dissolved, under an argon atmosphere, in 500 ml of
anhydrous diethyl ether, and 107.5 ml of n-butyllithium
in hexane (1.5 molar solution) were added dropwise at
-78°C. The mixture was stirred at -78°(C for 30 minutes
and a solution of 25.0 g (0.081 mol) of ketone 27 (cf. EP
Application No. 92 114 260.8, formula scheme 4, compound



-41- [err] Yis (CH2)m 0O, S or NRerr], Lo do 8o SR ) 1R~ S - Gy
S-Cerr]-Cerr]-alkyl, Oderr]-Cerr]-alkyl, CH=CH, |CHEGR{ZGHEGCEHEET
CH=CBr, CH err]-CO CH2- CHF, CH2-CHO, CH err]-CHBr, CH-e¢}—cH
Cerr]-Cerr]-cycloal kyl ene, C3-( err]-cycl oal kenyl ene er \f?f@?? td
3 ring carbon atons can be replaced by sul fur atons, ox g ong
or nitrogen atonms, COOR7, C=C, CH=C(Ct-@&4-- al kyl), CFhQuu,,

Sr_]z’q :\I]B[ \e(rir]ng§§b$;%quﬁr rc: anh.;‘t.!lggus yt:le)trahydrglgt:xg(atlf[ v?arar ].tb.en,.add) AL

..- b et

dropwise. The reaction solution was allowed to heat up to
-30°C within the space of 30 minutes. After that, the
reaction solution was added to ammonium chloride solu-
tion, and this mixture was extracted with ethyl acetate
and the combined organic phases were washed with a
saturated solution of sodium chloride and dried using
sodium sulfate. The o_fga.nic phase was concentrated in
vacuo and the residue was purified by chromatography on
silica gel (eluent: ethyl acetate/heptane 1:2, particle

eize: 35 to 70 um). 23.3 g (77%) of compound 28 were
obtained as a viscous oil.

Preparation of compound 30 from 28:

15.0 g (0.038 mol) of alcohol 28 were dissgolved in 250 ml
of anhydrous dimethylformamide, and 1.5 g (0.05 mol) of
sodium hydride were added at from 0 to 10°C. The mixture
wag stirred at 10°C for 1.5 hours and then cooled down to
0°C, when 13.2 g (0.057 mol) of cis-3-(4-chlorophenyl)-
‘propenyl bromide (29), dissolved in 30 ml of anhydrous

dimethylformamide, were added dropwise. The reaction

solution was allowed to warm to room temperature and was
stirred at this temperature for 2 hours. The reaction
solution was subsequently added to a saturated solution
of ammonium chloride and this mixture was extracted with -
ethyl acetate; the combined organic phases were wa.ahed

with a saturated solution of sodium chloride. After

having been dried using sodium sulfate, the organic phase

was concentrated in vacuo and the regidue wag purified by
chromatography on silica gel (eluent: ethyl acetate/n-
heptane 1:2, particle gize: 35 to 70 um). 19.0 g of
thiazole 30 were cbtained as a viacous oil.

Prepafation of compound 31 from 30:
56.6 ml of a 1.1 molar solution of diethylzince in toluene

vwere added dropwige, at 0°C and under an argon atmos-
phere, to 250 ml of anhydrous dichloroethane, and 9.0 ml



[er}] can together be an am no acid residue, selected from t he’

.group consisting of Ala, Arg, Asn, Asp, Cys, an, Qy HUS e
Leu, Lys, Phe, Pro, Ser, Thr, Trp, Tyr and their def \/ative‘é pfdtetfed
by customary protective groups, nis zero, 1 pri2 mis
zero, 1, 2, 3 or 4, and also a physiologically tole atged Bafil 4887a
compound of the fornmula I. 2. A cycl ohexanol ester apdiits. . 1
physi ol ogi cally tol era- ted salt as3€lained in clai n 1, wherein the

radi cal s nmeani rr S
concort or ], BerBRiboTL gt cbuaRald, BRFY iRy dpe-ad B

CH2NHS(O err ] R[rbpr}'ea6¥14>% solutdicnawasf stirrddatothagedmes memperature
for 30 minutes and, after that, 17.0 g (0.031 mol) of
olefin 30, dissolved in 30 ml of anhydrous dichloro-
ethane, were added dropwise. The mixture was allowed to
warm eslowly to room temperature. After 2 hours, the
reaction solution was added to a saturated solution of
ammonium chloride and this mixture was extracted with
ethyl acetate; the combined organic phases were washed
with a saturated solution of sodium chloride. After the
organic phase had been dried using sodium sulfate, it was
concentrated in vacuo and the residue was stirred

thoroughly with methyl texrt-butyl ether. The precipitate
was filtered off (methylation of the nitrogen in the
thiazole ring took place as a side reaction) and the
filtrate was concentrated once again. 4.2 g (24%) of
compound 31 were obtained as a viscous oil.

Preparation of compound 32 from 31:

4.2 g (0.008 mol) of 31 were dissolved in 100 ml of
methanol and 150 ml of dichloromethane, and 0.7 g
(0.003 mol) of pyridinium p-toluenesulfonate was added at
room temperature. The clear solution was allowed to stand
at room temperature for 14 hours and 20 ml of a 1 N
solution of modium hydrogen carbonate were then added to
it; this mixture was concentrated until only the aqueocus
phase remained. This phase was extracted with ethyl
acetate and the combined organic phases were washed with
a sgaturated solution of sodium chloride, dried using
sodium sulfate and concentrated in vacuo. The residue was
purified by chromatography on silica gel (eluent: ethyl
acetate/n-heptane 1:1, particle size: 35 to 70 um).

1.82 g (51%) of compound 32 were obtained as a colorless
cil.

Preparation of compound 33 from 32:

In analogy with the preparation of compound 19 €£rom



| ae: -42-
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compound 17, as described in Example 2, compound 33 of
the formula I wae obtained,

32 in 2 stages.
MS (FAB): m/z = 542 (M + HY)

ag an amorphous solid, from



in which Eis O Sor NH Rerr] isH Uis Oor S Vis Nor CH Wis N or
CH, and aromatic rings can be substituted once or nore th&ﬂ~9n@e~b¥_vw_CL+
Br, I, OH O(err]-Cerr]-alkyl, (err]-C4-al kyl, CF3 PRCOACTONENT SRt |
Rlerr] fornms, together with R2, the ring [err] f-}—id-S
OCerr]-Clerr]-alkyl (Rlerr])[err], (nis 0, 1 or 2), Fegth éﬁ%

noi ety i s unbranched, branched or cycl and R err] can bg Ubs%T’g d {by;
Rlerr], and, when n is 2, the two radi &4l Rl err] areidbm%e&

different, O- j

Patent Claimsg

1. A cyclohexanol ester of the formula I

in which the radicals have the following meaning:

R! is CONHCOR®, CSNHR'S, CONHSO,R'¢, CSNHSO,R* or
CH,NHSO,R™, or
R! is a radical selected from the following formu-

lae:
H
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C3-.C[err]-al kenyl (Rlerr])[err], (nis O, 1 or 2), where trhe-alﬁkeayl_nn‘i_e_..x
is unbranched, branched or cyclic, and is unsaturated once¢ RFFIFOFECihanry
once, and R err] can be substituted by R12, and, when n i$ :Z,n-th-e_.t.\mk_w;..

radicals R err] are identical or different, é%#ﬁﬁ ;
O &-Cerr]-alkynyl (Rlerr])[err], (nis O, 1 or 2), wherg {h I 1
t-onee—ar— -m;u.;j

D

noi ety i s unbranched, branched or cycli and is unsaturate

t han once, and R[err] can be substitutéd by Rlerr],

_ 43 - Xis (CH2)[err], (mis 0, 1, 2, 3 or 4) CHCH—E=6

CH err] 0CH2 or CH2SCHR, Y|s|4(CH[err])[ rr] (mi;ﬁ 0 1 2 3 or 4), 0,
S or NRS, Zis (/GH[erlf]) errj (rﬁns , ML,

S-Cerr]-Cerr]- CF, rH CH[err] c(0),
CH2- CHF, CHz- CHd , guzu CHB B -03; 'cyclnqi

\ N:' )ek” )\)IR. )\)\/[R" NHCUN

in which V is Nor CH, Wis Nor CH, U is O or 8, E
0]

s, 0, SacM Gis N O, S |
-C-, M is NR'4, NH, CH,

or CR!R?, and aromatic rings can be substituted
once or more than once by ¥, Cl, Br, I, OH, 0-C,-C,-
alkyl, C;-C,-alkyl, CF,, NO, or CN,

or R! forms, together with R?, the ring

U
NH

A~y

N
;216

R? ig C,-C q-alkyl (R™)n, 0-C;-C,,-alkyl(R!!)n, C,-
C,o-alkenyl (R'1)n, 0-C,;-C,,-alkenyl (R**)n, C,-
Cpo-alkynyl (R'1)n, 0-C3-C,o-alkynyl (R*)n, 8-
C,-C;o-alkyl (R*)n, 8-C3-C;o-alkenyl (R*)n, 8-
C,-Cpo-alkynyl (R*)n, NH-C;-C,o-alkyl(rR*)n,
NH-C,-C,,-alkenyl (R11)n or NE-C,-C, -
alkynyl(Ru)n. where R is optionally
substituted by R!?;

R3, R} and R!? are alkyl having from 1 to 10 carbon

LT




al kyl ene, C3-( err]-cycl oal kenyl ene, COOR[err], C=C, '
CH=C(([err]-C4-alkyl), CH=C(CN), CH=C(R[err]) or NR[err], Rlerr] ise
Cerr]-ferr]-alkyl(Rlerr])n, C3-Clerr]-alkenyl(Rerr])n ~Q3e
Cerr]-alkynyl (Rlerr])n, with-n in each case being zero @rREP. A

to R15 have the neanings given in claim1. 3. A cycl ph
Its physiologically tolera- ted salgt _.as clained in gl wherer
the radicals in formula | have the followi ng nmeanin

I JIAN 6893t
is CONHCOR[err], et erdylel Oh@ri h& Frboby W#}Lﬁg ca

Yo i
radi cal of the forrélél ge: phenyl, exrzgahthyl, phenant:hry].’.-»—p}q:idy;_,___
thienyl, furyl, pyrimidyl, indolyl, imidazolyl, T
coumarinyl, phthaliminyl, quinolyl, piperazinyl,
tetrazolyl, triazolyl, oxazolyl or their thieno-
fused, pyridino-fused, pyrimidino-fused or benzo-
fused derivatives, where the aromatic radical or
heteroaromatic radical can be substituted once or

more than once, identically or differently, by F,

——————

o,

eF Held

Cl, Br, I, OH, -NO,, CN, C;-C,-alkoxy, C,-C,-alkyl,
NR®R®, phenyl, benzyl, thienyl, furyl, imidazolyl,
pyridyl, O-phenyl or O-benzyl, and R3>, R!! ang R13
are identical or different;

RY, R® and R® are H, OH, an OH group protected by
customary alcohol protective groups, ¥, Cl or Br, or.
have the meanings given for R?, where R?, RS and R®
are identical or different;

R’ is C,-C;-alkyl, phenyl or benzyl;

R® and R® are H, C;-C,-alkyl, C,;-C,-alkanoyl or
phenyl which is optionally substituted by F, Cl1, Br,
I, OH, 0-C,-C,-alkyl, CF,, -NO, or CN, where R® and
R’ are identical or different, or R® and R’ form,
together with the nitrogen atom, a 4- to 10-
mexbered, saturated heterocyclic ring in which a .CHZ
group can be optionally replaced by O, S or NrR?,
R!® is H, C,-C,-alkyl, phenyl or benzyl;

R'? is phenyl, naphthyl, phenanthryl, pyridyl,
thienyl, furyl, thiazolyl, pyrimidyl, indolyl,
imidazolyl, coumarinyl, phthaliminyl, quinolyl,
piperazinyl, tetrazolyl, triazolyl, oxazolyl or
their thieno-fused or benzo-fused derivatives, where
the aromatic radical or hetercaromatic radical can
be substituted once or more than once, identically
or differently, by F, Cl, Br, I, OH, CF,, -NO,, CN,
C,-C ~-alkoxy, C,-C,-alkyl, NR®R?, phenyl, benzyl,
thienyl, furyl, imidazolyl, pyridyl, O-phenyl or O-

benzyl;
[




in which Eis O, Sor NH Rl4is H Uis Oor S, V

is Nor CH Wis N
.or CH, and aronmatic rings can be

substituted once or nore than once by
F, d, Br, I, OH, O (err]-C4-alkyl, Cerr]-C4-alkyl ;§F3“”_ -
or Rlerr] fornms, together with R2, the ring *"M”“JJSHEEF-
- 44- | {7 N““‘"“*m—i _-'
- 40 - | { L AAY 1007 I
RY¥ s hydrogen, ¢C,;-C,;,-alkyl, phenyl, ;l n‘ax;ﬁthﬂ P———

phenanthryl, pyridyl, thienyl, furyl, “thiazolyl,
pyrimidyl, indolyl, imidazolyl, coumarinyl, phthal-
iminyl, quinolyl, piperazinyl, tetrazolyl, triazo-
lyl, oxazolyl or their thieno-fused or benzo-fused
derivatives, where the aromatic radical or hetero-
aromatic radical can be substituted once or more
than once, identically or differently, by F, Cl, Br,
I, OH, CF,, -NO,, CN, C;-C,-alkoxy, C;-C,-alkyl,
NR®R?, phenyl, benzyl, thienyl, furyl, imidazolyl,

pyridyl, O-phenyl or O-benzyl, or R is a radical
of the formula

HsC /I(N H/E—Q)\

R® is C;-C o-alkenoyl, C3-C1°-a1kenoyl(R12). C1-Cy0-
alkanoyl (R'?), phenyl, naphthyl, phenanthryl, pyri-
dyl, thienyl, furyl, thiazolyl, pyrimidyl, indolyl,
imidazolyl, coumarinyl, phthaliminyl, quinolyl,
piperazinyl, tetrazolyl, triazolyl, oxazolyl or
their thieno-fused or benzo-fused derivatives, where
the arcmatic radical or heteroaromatic radical can
be substituted once or more than once, identically
or differently, by F, Cl1l, Bxr, I, OH, CF;, -NO,, CN,
C,-C4-alkoxy, C,-C,-alkyl, NR®R®, phenyl, benzyl,

thienyl, furyl, imidazolyl, pyridyl, O-phenyl or O-
benzyl;

C,g-alkynyl (’R*)n, where R is optionally substi-
tuted by Rr2,

x 5-8 (Cﬂz)m, "CH'—'CH", -CBC-, "CBz‘O"CHz"' -CHZ-S-Cﬂz-
or

A



[err] Ris O(err]-Cerr]-alkyl(Rerr])[err], (nis 0, 1 or 2), where
the al kyl noiety is unbranched, branched or cyclic, and R err] can be
substituted by Rerr], and, when n is 2, the two radicals Rerr] are
identical or different, O CG-Cerr]-alkenyl (Rlerr])[err], (nis 0, 1 or
2), where the al kenyl noi ety is unbr@{rched branched i‘r*-v,

Is al so unsaturated once or nore than once, and Rl err] leati e

substituted by R12, ﬂn(h_ en nis 2, the two radical p RFers] YL SHEET
i dentical or differ%% 2D C3- C[err] al kynyl (Rlerr])n,;i ,’Lor

U AN 1597
b

where the al kynyl gty i s unbranched, branched or c}yci

unsat urated once or no t han once, and R[err] can be sirb

Rerr], Xis (CH[err])[err] (mis 0, 1, 2, 3 or 4), CHCH C=C
CH[err]OCHZ or CH2pG2, ) %gr e[err] (mis 0“"1““-2--3-
Sor NRerr], Zis (85[’\9?%] err mis 0, 1, 2, 3 or 4), S, 0,

Sderr]- C[err] al kyl, (unbranched or branched) CH=CH, CH=CF,
CH=Cd , CH=CBr, CHz-€eO(cn

gtiFo, - . o-&BE, r]-CH,
C3- C[err] cycl oaI k gg (E%ﬂéi,err] y 1%°E?ken§/l eg C’GO%%&& L
CH=C( err]-Jerr] SarRy ) Chegnﬁ BBran‘E’ﬁecﬁ Cia-ERF CH:C
(Rlerr]) or NR[ err$E,-CHCl, CH,-CHBr, CH,-CEI, C;3-C,,-cycloalkylene,

C3-Cyp-cycloalkenylene, where from 1 to 3 ring
carbon atoms can be replaced by sulfur atoms, oxygen
atoms or nitrogen atoms, COOR’, C=C, CH=C(C;-C, -
alkyl), CH=C(CN), CH=C(NR®R®), cH=C(C,-C,-alkanoyl),
CH=C(R'?) or NR®, and, if Y is oxygen,

-C-Z-R3-

0

can together be an amino acid residue, selected from
the group consisting of Ala, Arg, Asn, Asp, Cys,
Gln, Glu, Gly, His, Ile, Leu, Lys, Phe, Pro, Ser,
Thr, Trp, Tyr and their derivatives protected by
customary protective groups,

n is zero, 1 or 2,

m is zero, 1, 2, 3 or 4, and also a physiologically
tolerated salt of a compound of the formula I.

2. A cyclchexanol ester and its phyeiologically tolera-
ted galt as claimed in claim 1, wherein the radicals
in formula I have the following meanings:

R’ is CONHCOR'®, csNHR!®, CONHSO,R'*, CSNEHSO,R!* or

CH2N3802R14, or is a radical of the following formu-
lae: '

||II|||| |||I|l I|I|| ||||| |l |II|



R[er'r] is (err]-(err]-alkyl (Rlerr])[err], C-Cerr]-alkenyl(Rerr])n or

G3-Cerr]-alkynyl(Rlerr])[err], with nin each case being zero or 1,
R3 to R err] have the neanings given in claim1l . 4. . ’!W T ”e’§ !_T'|UI
ester and its physiologically FLAGEN 4§ 5

tolerated salt as claimed in claim1l, ygerein the radi gafs Tn Tormora
have the fol |l ow ng neani ngs: Rlerr] is CONHSG2R[ err]iolf 4 & atirg#szofi the

fol |l owi ng U
N—V N/S R'
/ A\ \ W Y e S
W )——E ' /I\N

7 | '
N
H OH
v H , NHCN
/u\N/ /&U
| ’ or
°\R 14 Ho~ 0

in which E i8 O, Sor NH, R is H, Uis O or g, v
is N or CH, W is N or CH, and aromatic rings can be
subgtituted once or more than once by F, Cl, Br, I
OH, 0-C,-C -alkyl, C,-C4-alkyl, CF;, NO, or CN,

or R' forms, together with R?, the ring

U
NH

P~y

N
i

R? is O-Cl-clo-alkyl(Ru),;, (n is8 0, 1 or 2), where
the alkyl moiety is unbranched, branched or cyclic,
and R can be substituted by R'2, and, when n is 2,
the two radicals R!! are identical or different, O-
Cy3-Cjo-alkenyl(R') , (n is 0, 1 or 2), where the
alkenyl moiety is unbranched, branched or cyclic,
and is unsaturated once or more than once, and R1?
can be substituted by R!2, and, when n is 2, the two
radicals R!! are identical or different,

0-C;-Cy,-alkynyl(R),, (n i 0, 1 or 2), where the
alkynyl moiety is unbranched, branched or cyclic,

and is unsaturated once or more than once, and R!?
can be substituted by R?,

HII!II! HIIH IIIH Hlll H !lll



fornul ae: [err] in which Eis O, Vis Nand Wis N, or Rerr] forns,
together with R2, the ring [err] in \/\hichUiq«ex_)ngn R2is
Oderr]-Cé-alkyl (Rerr])[err], (nis 1), where the alky metﬂ-}t $,_‘

unbranched, branched or cyclic, or 0- C3-C6- aIkenyI(R[er(] “’*§ f§ JEET

where the al kenyl { ~
- 43 - ! Lg‘ JAK ??§?7

——
X is (CHy)),, (m is 0, 1, 2, 3 or 4), hH-CH, C=C,

CH,0CH, or CH,SCH,, [ —

Y is (CH,),, (m i8 0, 1, 2, 3 or 4), O, S or NRE,

% is (CHy),, (m i8 0, 1, 2, 3 or 4), 8, O, 8-C;-C,,-
alkyl, CH=CH, CH=CF, CH=CCl, CH=CBr, CH,-C(0Q),
CH,-CHF, CH,-CHCl, CH,-CHBr, CH,-CHI, C;-C,,-cyclo-
alkylene, C;-C,,-cycloalkenylene, COOR’, cC=C,
CE=C(C,-C,-alkyl), CH=C(CN), CH=C(R'?) or NRr®,

R is C;-C;p-alkyl (R*)n, €3-C;,-alkenyl (R)n or c,-
Cyo-alkynyl (R')n, with n in each case being zero or
one,

R® to R!® have the meanings given in claim 1.

3. A cyclohexancl ester and its physiologically tolera-
ted salt as claimed in claim 1, wherein the radicals
in formula I have the following meanings:

R' is CONHCOR'®, CSNHR'®, CONHSO,R'*, CSNHSO,R' or a
radical of the formulae:

U NHCN
& N/ﬁ " /&
! W \ /LK 7 or

OH

N/

H

in which E i8 O, S or NH, R is H, U is O or §, V
is N or CH, W is N or CH, and aromatic rings can be
substituted once or more than once by F, Cl, Br, I,

OH, O-Cl-C4-alle, cl-C4'alkY1; CF3, N°2 or CN,

or R! forms, together with R?, the ring

Hll!lll NIIH IIIH Mlll | IIII



are

noi ety is unbranched, branched or cyclic, R3, Rlerr] and R[err]
. phenyl, phenyl substituted by OH or chlorine, imdazoly .q,r.fﬁ

pyridino- fused imdazolyl, where Rerr], Rerr] and R[brhf Sre

or different, R4, Rerr] and Rlerr] are H or ON, Wherej ~}-
Rlerr] are identical or different, -R&4%nd RO are (erjr] Cﬂe&rj@—,ﬂdgyl
Rlerr] is (Jerr]-Cerr]-alkyl, phenyl, naphthyl, thiazcjlyl or its -
benzo-fused derivatives, where theUaronatic
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R? is 0-C,-~C,,-alkyl(®'),, (n is 0, 1 or 2), where
the alkyl moiety is unbranched, branched or cyclic,
and R can be substituted by R'?, and, when n is 2,
the two radicals R!! are identical or different,
0-C3-Cyo-alkenyl(R),, (n is 0, 1 or 2), where the
alkenyl moiety is unbranched, branched or cyeclic,
and is also unsaturated once or more than once, and
R can be substituted by R'?, and, when n is 2, the
two radicals R'! are identical or different,
O-Ca-clo-alkynyl(Rn)n, (n ig 0, 1 or 2), where the
alkynyl moiety is unbranched, branched or cyclic, is

unsgaturated once or more than once, and R} can be
substituted by R12,

X is (CHy)),, (m is 0, 1, 2, 3 oxr 4), CH=CH, C=C,
CH,O0CH, or CH,SCH,,

Y is (CH,),, (m is 0, 1, 2, 3 or 4), O, S or NR®,

Z is (CH,),, (m iB 0, 1, 2, 3 or 4), S, O, §-Cy-Cyy-
alkyl, (unbranched or branched), CH=CH, CH=CF,
CH=CCl, CH=CBr, CHz-C(O), CH,-CHF, CH,-CHCl, CH,-
CHBr, CH,-CHI, C;-C;o-cycloalkylene, C;-C;,~-cyclo-
alkenylene, COOR’, ©C=C, CH=C (Cy~C4-alkyl) (un-
branched or branched), CH=C(CN), CH=C(R™®) or NR®,

R1® is C,-C,,-alkyl(R'),, ©C;3-Cjg-alkenyl(R'), or

C;-C;g-alkynyl (R11) , with n in each case being zexo
cr 1,

R? to R have the meanings given in claim 1.

4. A cyclohexanol ester and its physiologically

) O B




radi cal or heteroaromatic radical can monosubst i tute W@r Qwsuﬁstkhypfc
by chlorine, CF3, NJerr], (err]- al koxy or NR[errr]R[-er Jo—or “R12
is a radical of the formula [err] Rlerr] is a

Cl-C4-al kyl (Rlerr])[err], with n being 1. 5. The use df la l@nﬁ@@nﬁ%si
claimed in claim1l1 for treating di seases which are agsoe+ ]

el evated activity of the gl ucose-6-phosghatase syste 6. The use of
a conpound as claimed in claim'l for treati ng di seases—whi-ch-are

associated with antoleratéd®vedrt #606L&ihed Oh OL4LASE, | WhbBEihi Rk
radicals in formula I have the following meanings:

R' is CONHSO,R' or a radical of the following

formulae:
= '
\ or

N
H

in which E is 0, V is N and W is N, or R' forms,
together with R?, the ring

" NH
N)*u
|

RlS

in which U is oxygen,

R? is 0-C;-Cg-alkyl(R'),, (n is 1), where the alkyl
moiety is unbranched, branched or cyclic, or O-
C3;-C¢-alkenyl (Rl'l)n, (n is 1), where the alkenyl
moiety is unbranched, branched or cyclic,

R}, R and R!? are phenyl, phenyl substituted by OH
or chlorine, imidazolyl or benzo-fused or pyridino-
fused imidazolyl, where R?®, R} and R?? are identical
or different,

R%, RS and R® are H or OH, where R%*, R5 and RS are
identical or different,

R® and R? are C,-C,-alkyl,

R is c,;-c,-alkyl, phenyl, naphthyl, thiazolyl or
its benzo-fused derivativea, where the aromatic

T



7. The use of a conpound as claimed in claim1 for

treatinq type |1

. di abetes (non-insulin-dependent or mat uri ty-onset d;r‘{eﬁ ’)- v

use of a conpound as clainmed in claim1l for prepaking_phar r'?acetlti"éa
for treating di abetes and ot her di seases which are charact erized py
el evated secretion of glucose fromthe liver or by an el el g7
activity of the glucose-6-phosphatase. 4¢ - system 9 pharmaceut.ifa
containing a conpound as clainmed in claim1. 10. A pharmaceutica

contai ning a conpawadicad ot dietrdaromaticctadie®l canlbb-méndisgmceut.ical

containing a coMQihss:ChRkliBtituted by chlorine, cr,, No,, c,-c,

10.

11.

alkoxy or NR®R®, or R is a radical of the formula

/1( N-—-—N
R is C;-C,-alkyl(R!!)_, with n being 1.

The use of a compound as claimed in claim 1 for
treating diseases which are associated with an

elevated activity of the glucose-6-phosphatase
system.

The use of a compound as claimed in claim 1 for
treating diseases which are associated with an
elevated production of glucose in the liver.

The use of a compound as claimed in c¢laim 1 €for

treating type II diabetes (non-insulin-dependent or
maturity-onset diabetes).

The use of a compound as claimed in claim 1 for
preparing pharmaceuticals for treating diabetes and.
other diseases which are characterized by an
elevated secretion of glucose from the liver or by

an elevated activity of the glucose-6-phosphatase
systenm.

A pharmaceutical containing a compound as claimed in
claim 1.

A pharmaceutical containing a compou_nd ag claimed in
claim 2.

A pharmaceutical conta.i.ning a compound as claimed in

H!I\Il} TN
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-47- claim 3.

cl aim 4.

12. A pharmaceutical containing a conpound as clainmed in

- 47 -
claim 3.
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A pharmaceutical containing a compound as claimed in

claim 4.
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Abstract of the diasclosure
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Substituted cyclchexanol esters, their use for treating
digseases, and pharmaceutical preparations

Cyclohexanol esters of the formula I

R!
RZ

0
3
Y)'\Z,R

X
R6

5
R R4

are described in which the radicals have the given
meaning.

The compounds are pharmacologically active and may
therefore be used as pharmaceuticals, in particular for
treating diabetes and other diseases which are character-
ized by an elevated secretion of glucose from the liver

or by an elevated activity of the glucose-6-phosphatase
system,.




