New ur et hanes, the thio and dithi o anal ogues thereof, the salts thereof,
phar maceuti cal conpositions containing these conpounds and their use as
wel | as process for preparing them The present invention relates to new
urethanes, the thio and dithio anal ogues thereof, the salts thereof with
physi ol ogically acceptabl e organic and inorganic acids, processes for
preparing these conpounds and pharnmaceutical conpositions containing them
The conpounds according to the invention are inhibitors of chol esterol

bi osynthesis, particularly inhibitors of the enzyne

2, 3- epoxysqual ene- | anosterol -cycl ase, a key enzyne in chol esterol

bi osynt hesis. The conpounds according to the invention are suitable for
the treatnment and prophylaxis of hyperlipi daem as, hyperchol esterol aem as
and at herosclerosis. Qher possible applications are in the treatnent of
hyperproliferative skin and vascul ar di seases, tunours, gallstone problens

and nycoses. New GREROHAdS, V\A&Tn‘éh t@ﬁlfoefahcpmlt@ﬁt&raeiaﬂagqfé@tﬁ}?e%éo@r & he
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sequel ae such as coronary heart disease, cerebral ischaem a, C audicatio
intermttens and gangrene. The significance of el evated
serum chol esterol levels as a main risk factor for the occurrence of
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processes for preparing these compounds and pharmaceutical
compositions containing them.

The compounds according to the invention are inhibitors of
cholesterol biosynthesis, particularly inhibitors of the
enzyme 2,3-epoxysqualene-lanosterol-cyclase, a key enzyme in
cholesterol biosynthesis. The compounds according to the
invention are suitable for the treatment and prophylaxis of
hyperlipidaemias, hypercholesterolaemias and atherosclerosis.
Other possible applications are in the treatment of
hyperproliferative skin and vascular diseases, tumours,
gallstone problems and mycoses.

Compounds which affect cholesterol biosynthesis are important
for the treatment of a number of diseases. These include in
particular hypercholesteroclaemias and hyperlipidaemias which
are risk factors for the occurrence of atherosclerotic
vascular changes and their sequelae such as coronary heart
disease, cerebral ischaemia, Claudicatio intermittens and

gangrene.

The significance of elevated serum-cholesterol levels as a
main risk factor for the occurrence of atherosclerotic
vascular changes is generally known. Extensive clinical
studies have led to the finding that the risk of developing
coronary heart diseases can be reduced by lowering serum



- 2- cholesterol (Current Opinion in Lipidology 2(4), 234 [1991]; Exp.
Opi-n. Ther. Patents 7(5), 441-455 [1997]). Since the majority of the

chol esterol is synthesised in the body itself and only a small proportion
isstaken in with the food, inhibiting biosynthesis is a particul arly
atfractive method of |owering raised cholgsterol |evels. I n addition,

ot her possible applications for chol esterol biosynthesis inhibitors are the
treatment of hyperproliferative skin and vascul ar di seases and tunours, the
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5'”VaStat'HY?QEﬁ¥8§HEEk?tﬁyEuﬁﬁahaﬁha VQF8E1§§tﬁ&E?ﬁ§gg gﬁd é AL e

used in the tTreat nent perchol esterol aem as
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nd {fumpur diseases (US-A-5 Lance
gigzsaigg rogé?ggsgero g?osynthe31s 1& fungal organisms which proceeds

substantially analogously to cholesterol biosynthesis in
mammalian cells.

The cholesterol or ergosterol biosynthesis takes place,
starting from acetic acid, via a large number of reaction
steps. This multi-stage process offers a number of possible
interventions, of which the following are examples:

For inhibiting the enzyme 3-hydroxy-3-methylglutaryl-coenzyme
A (HMG-CoA) -synthase, B-lactones and B-lactams with a
potential antihypercholesterolaemic activity are mentioned
(c£. J. Antibiotics 40, 1356 [1987], US-A-4,751,237,

EP-A-0 462 667, US-A-4,9_83,597) .

Examples of inhibitors of the enzyme HMG-CoA-reductase afe
3,5-dihydroxycarboxylic acids of the mevinolin type and their
d-lactones, of which lovastatin, simvastatin, pravastatin,
fluvastatin, atorvastatin and cerivastatin are used in the
treatment of hypercholesterolaemias. Other possible
applications for these compounds are fungal infections (US-A-
4,375,475, EP-A-0 113 881, US-A-5,106,992), skin diseases
(EP-A-0 369 263) and gallstone problems and tumour diseases
(US-A-5,106,992; Lancet 339, 1154-1156 [1992]).



- 3- The inhibition of the proliferation of snooth nuscle cells by

| ovastatin is described in Cardiovasc. Drugs. Ther. 5, Suppl. 3, 354
[1991] . Tocotrienol, an unsaturated anal ogue of vitamn E, and its

anal ogues nake up anot her class of substances which act on

HMG CoA-reduct ase (Exp. Opin. Ther. Patenfs 7 (5), 446 [1997]).

I nhibitors of the enzyme squal ene-synthetase are e.g. .

i soprenoi d- ( phosphi nyl net hyl ) - phosphonat es, the suitability of which for
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naf ti di ne[gﬁgﬁfrbl nafine, which have been used in therapy to fight fungal

di seases, Iso the allylamne NB-598 with an anti hyperchol esterol aem ¢
activity (J. Biol. Chemstry 265, 18075-18078 [1990]) and fl uorosqual ene
derivati vg[%hvm' | est erol aem c. acti vi t%?%us- A- 5,011, 859).

t.n a hypocho
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(EP- A-0 42891 teimcep: Alipersse|dis d9% v HhaB 4 1 6P el HO9- D8 168nd57). O her
exanpl es ar.emdescidhead dur-yEdu, QU1 [Hwd1], Pahentisb oR). 448- 449 [1997].

Exanpl es of inhibitors of the enzyne_ 2, 3- epoxi squal ene- | anosterol -cycl ase
are di pheﬁi?PS@é‘ﬂ%q]\@a(t@-%‘@%ﬁQGQE'%ﬁ ot KehShe rizlem ecompovadeyes
(EP-A-0 4701889118 ardidt.10Res.2B8(Tetrtalord 1997130 pi®es | diwe])
der'Vat'Vg%d(%ya?a%uegﬁgnderivatives (WO 96/33159). A survey of
squalene-synthethase inhibitors can be found in Exp. Opin.

Ther. Patents 7 (5), 446-448 [1997].

Known inhibitors of the enzyme squalene-epoxidase are
allylamines such as naftidine and terbinafine, which have been
used in therapy to fight fungal diseases, and also the
allylamine NB-598 with an antihypercholesterolaemic activity
(J. Biol. Chemistry 265, 18075-18078 [1990]) and fluorosqualene
‘derivatives with a hypocholesterolaemic activity (US-A-
5,011,859) . Moreover, piperidines and azadecalines with a
potential hypocholesterolaemic and/or antifungal activity are
described, the mechanism of activity of which has not been
fully explained and which are squalene epoxidase and/or 2,3-
epoxisqualene-lanosterol-cyclase inhibitors (EP-A-0 420 116,
EP-A-0 468 434, US-A-5,084,461 and EP-A-0 468 457) . Other

examples are described in Exp. Opin. Ther. Patents 7 (5), 448-
449 [1997].

Examples of inhibitors of the enzyme 2,3-epoxisqualene-

lanosterol-cyclase are diphenyl derivatives (EP-A-0 464 465),
aminoalkoxybenzene derivatives (EP-A-0 410 359, J. Lipid. Res.
38, 373-390, [1997]) and piperidine derivatives (J. Org. Chem.



-4- 57, 2794-2903 [1992] which have an antifungal activity. Moreover this
enzynme is inhibited in mammalian cells by decalines, azadecalines and

i ndane derivatives (WD 89/08450; J. Biol. Chem stry 254, 11258-11263
[1981]; Biochem Pharmacol ogy 37, 1955-1964 [1988] and J 64 003 144), and
al so by 2-aza- 2, 3-di hydro-squal ene and 2,43-epi m nosqual ene (Bi ochem

Phar macol ogy 34, 2765-2777 [1985]), by squal enoi d- epoxi de-vi nyl ether (J.
Chem Soc. Perkin Trans. |, 461 [19881) and
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and triazojesL1206u 5, ci@@éataréud@flvéﬁﬁvééanﬁbeA 6h¢5@0§§§yC%ﬁh'y avai | abl e
antinmycotics ketoconazo e and fluconazol e, The conpounds the foll ow ng

general foriRALLROLIRE RGF1YREHERS bbdn M%@ndc?ﬁ%}Stgﬁr%?:s?%@¥y23%%ey are
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DE-A-4 407 135, DE-A-4 407 136, DE-A-4 407 138,
DE-A-4 407 139, DE-A-4 412 691, DE-A-4 437 999,
DE-A-4 438 000, DE-A-4 438 020, DE-A-4 438 082,
DE-A-4 438 029, DE-A-4 438 054, DE-A-4 438 055,
DE-A-4 438 082, DE-A-4 438 083, EP-A-0 599 203,
EP-A-0 596 326) and esters (WO 95/29148). Other examples are

described in Exp. Opin. Ther. Patents 7(5), 448-449 [1997].

Finally, inhibitors of the enzyme lanosterol-l4c-demethylase
also include steroid derivatives with a potential
antihyperlipidaemic activity which simultaneously influence
the enzyme HMG-CoA-reductase (US-A-5,041,431; J.Biol.
Chemistry 266, 20070-20078 [1991]; US-A-5,034,548). This enzyme
is also inhibited by the antimycotics of the azole type which
constitute N-substituted imidazoles and triazoles. This class
includes, for example, the commercially available antimycotics
ketoconazole and fluconazole.

The compounds of the following general formula I are new. It
has been found that, surprisingly, they are highly effective
inhibitors of the enzyme 2,3-epoxisqualene-lanosterol-cyclase
(International Classification: EC 5.4.99.7).



- 5- The enzyne 2, 3- epoxi squal ene-| anosterol -cycl ase catal yses a key step
of chol esterol or ergosterol biosynthesis, nanely the conver si on of :

2, 3-epoxi squal ene into | anosterol, the first conpound with a steroid
strzucture in the biosynthesis cascade. Inhibitors of this enzyne |ead one
to expect the advantage of higher selectBvi-ty, conpared with inhibitors of
earlier stages of biosynthesis, such as for exanple HMVG CoA-synthase and
HMG CoA-reductase, since inhibiting these early stages of biosynthesis

| eads to a reduction in biosynthetically forned neval onic acid and

consequen may have g negat.ive effect, on the hjosynthesis of_the
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When stages of biosynthesis aftér the conversion of 2,3-
epoxysqualene into lanosterol_are inhibited, there is a risk
of the accumulation of intermediate products with a steroid
structure in the body and the triggering of toxic effects
caused by them. This has been described, for example, in the
case of triparanol, a desmosterol-reductase inhibitor. This
substance had to be taken off the market on account of the
formation of cataracts, ichthyosis and alopecia (mentioned in
J. Biol. Chemistry 265, 18075-18078 [1990]).

As already stated hereinbefore, inhibitors of 2,3-
epoxisqualene-lanosterol-cyclase have already been described
in the literature. However, absolutely no urethanes or their
thio or dithio analogues are known as inhibitors of
2,3-epoxisqualene-lanosterol-cyclase.

The invention relates to the preparation of antihyperchole-
sterolaemic substances which are suitable for the treatment
and prophylaxis of atherosclerosis and are distinguished from
known active substances by their superior
antihypercholesterolaemic activity with greater selectivity
and hence greater safety. Since the compounds according to the



- 6- invention are also able to inhibit ergosterol biosynthesis

I n fungal

ogani snms by virtue of their great efficacy as inhibitors of the enzyne

2, 3- epoxi squal ene- | anost erol -cycl ase, they are also suitable for

treating

nycoses. The present invention relates to the new urethanes and the thio

and dithio anal ogues thereof of general ®ornula [err]

wherein m

denotes the nunbers 0 or 1, n denotes the nunbers 1 or 2, A denotes a
singl e bond, a straight-chained or branched CJerr] al kyl ene group, a

d err]-al kenyl q%EO{ar eaflrsloalzﬁ}'l lﬂ]@’g@%ﬁeg@]‘%&em %@éﬁp %gr’iigri)ﬂp S

not direcff@ oun 0 the group oxygen or s
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kyayé,

s Isolated fromthe nitrogen-carbon bond,

Rlerr] derdess axehyadrasyeitiame £ raiepft iR MRFEF - br anched err]-al kyl

group which nay be substituted by a hydroxy or al koxy group, a
) oL K ool e St ISl VY | 9D n e RO Y
thio and dithio analogues thereof of general formula

R7
R? (CHy), >_N/
Y\ 7~ R®
R >C CH)” Y A
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R2

wherein
m denotes the numbers 0 or 1,

n denotes the numbers 1 or 2,

@Qg al koxy

(1),

A denotes a single bond, a straight-chained or branched Ci-g-

alkylene group, a Ca-g-alkenylene or Cz-g-alkynylene group,

whilst an unsaturated group is not directly bound to the group

Y,

X denotes an oxygen or sulphur atom,

Y denotes an oxygen or sulphur atom,

R1 denotes a straight-chained or branched Cj-g-alkyl group, a

C1-g-alkenyl group or a Ci-g-alkynyl group, whilst the

multiple bond is isolated from the nitrogen-carbon bond,

2

R™ denotes a hydrogen atom, a straight-chained or branched

Ci1-g-alkyl group which may be substituted by a hydroxy or

alkoxy group, a Ci-g-alkenyl group or a Ci-g-alkynyl group,
whilst a hydroxy and alkoxy substituent is not bound in the 1-



-7- position and a multiple bond is isolated fromthe nitrogen- carbon
bond, or Rlerr] and R err] together with the nitrogen atomdenote a 5- to
7- nmenbered, saturated heterocyclic ring wherein a nethylene group isolated
fromthe nitrogen atom may be replaced by an oxygen or sul phur atom or by
an -NH or -N(alkyl)- group, 3 6 R te R, which may be identical or
different, denote hydrogen atons or al kyl groups, Rl err] denotes a

strai ght-chai ned or branched (err]-alkyl group, a (err]-al kenyl group or

| K |. whi |-st. i . i s 4
P t1 ogen. EXA Bhi o ARrBTE A L8 G R0Tted 43 e ALORAE
or napht hdampsudwpti ol |y substituted by one or two hal ogen atons or by

an al kyl, al koxy, trifluoronethyl or cyano group or, if A does not denote a
single bond, R errdalso denotes a hydrogen atom whi | st, unless otherw se

stated, aRylang dupsegaithenar th the omrgeReioB PRV dmyt@ohtain 1

to 3 carbem¥aEd ansh tBuril &I ek tod 50 yETH & algyee 1RYa hfe Bhyl &g i ne,
chl ori ne or bronln%tat enant’i oners,, di ast ereoners Hgg m Xt ur es

h
t her eof affHe &R ast?oﬁleﬁ’%‘?i‘%,t RAHARIET LR TR FDI TR H3FFT B @Dt abl e

aci d addi idxyyesaldrs dulggtent .atonl her d5efat r-a<apountsllay k) + hgrewwpounds of
general fornula I, wher ei n

R3 to RG, which may be identical or different, denote hydrogen

atoms or alkyl grodps,

R7 denotes a straight-chained or branched Cji-g-alkyl group, a
Ci1-g-alkenyl group or a Ci-g-alkynyl group, whilst the
multiple bond is isclated from the nitrogen-carbon bond,

R8 denotes a C3-7-cycloalkyl group, a phenyl or naphthyl group
optionally substituted by one or two halogen atoms or by an
alkyl, alkoxy, trifluoromethyl or cyano group or, if A does
not denote a single bond, R8 also denotes a hydrogen atom,

whilst, unless otherwise stated, alkyl groups contained in the
groups mentioned above may contain 1 to 3 carbon atoms and a
halogen atom mentioned above may be a fluorine, chlorine or

bromine atom,

the enantiomers, diastereomers, the mixtures thereof and the
salts thereof, particularly the physiologically acceptable
acid addition salts thereof.

The preferred compounds are the compounds of general formula
I,

wherein
m denotes the number 1,
n denotes the number 1,



m denotes the nunber 1, n denotes the nunber 1,

-8~ A denotes a single bond, a straight-chained or branched Cerr]

al kyl ene group, X denotes an oxygen or sul phur atom Y denotes an
oxygen or sul phur atom R denotes a straight-chai ned or branched
Clerr]-al kyl group, R denotes a hydregen-atom a straight-chai ned or
branched C err]al kyl group which may be substituted by a hydroxy group, a
Cerr]-alkenyl group or a (Jerr]-al kynyl group, whilst tre hydr oxy gLoup S
not bound ai 0S4t ] h [ - hand, 1591 _

nit rogen-%apﬁ%%%t‘)%n , %&%ﬁ%%g'm%eﬁﬁﬁatl%% her V\Illﬁ%?‘l ﬁeﬂr‘n ?%%cgn%ilfgm
denote a 8lkydepe gigddr.ed, saturated heterocyclic ring wherein a nethyl ene
group isolated fromthe nitrogen atom nmay be replaced by an oxygen atom
Rlerr] to_R, which may be identical or different, denote hydrogen atons or
met hyl gr SufSHOte] @dhsyaen qn aﬁ"éiﬂh%a?m or branched C[err]-alkyl
group or a (Jerr]-al kenyl group, whilst the nultiple bond is isolated from

t he nitrogen-carhon _bond R denotes a (.err]-cycl oal kyl group, a phenyl
or naphth |88P8&6806ﬂ S (ENTE ﬁfbﬁqltgii% ™ne or two hal ogen atoms or by

an al kyl, al koxy, trifluoronmethyl or cyano group or, if A does
8 r' denotes a straight-chained or branched Ci-g-alkyl group,

R2 denotes a hydrogen atom, a straight-chained or branched
Ci1-6-alkyl group which may be substituted by a hydroxy group,
a Cip-4-alkenyl group or a Ci-4-alkynyl group, whilst the
hydroxy group is not bound in the 1 position and the multiple
bond is isolated from the nitrogen-carbon bond, or

r! and R? together with the nitrogen atom denote a 5- to 7-
membered, saturated heterocyclic ring wherein a methylene
group isolated from the nitrogen atom may be replaced by an
oxygen atom,

R3 to R6, which may be identical or different, denote hydrogen
atoms or methyl groups,

R7 denotes a straight-chained or branched Cj-_g-alkyl group or
a Cl-4-alkenyl group, whilst the multiple bond is isolated
from the nitrogen-carbon bond,

R8 denotes a C3-g-cycloalkyl group, a phenyl or naphthyl group
optionally substituted by one or two halogen atoms or by an
alkyl, alkoxy, trifluoromethyl or cyano group or, if A does

not denotes a single bond, R8

also denotes a hydrogen atom,
whilst, unless otherwise stated, alkyl groups contained in the
groups mentioned above may each contain 1 to 3 carbon atoms
and a halogen atom mentioned above may be a fluorine, chlorine
or bromine atom,



not denotes a single bond, R also denotes a hydrogen atom whi | st, unl ess
ot herwi se stated, al kyl groups contained in the groups nentioned above may
each contain 1 to 3 carbon atons and a hal ogen atom nenti oned above may be
a fluorine, chlorine or brom ne atom

- 9- the enantioners, diastereoners, the mxtures thereof and the salts
thereof, particularly the physiologically acceptable acid addition salts
t her eof . Particularly preferred are the conpounds of general fornula I,

wher ei n éieé}%r?él Qur@fésl:}ergo DOt €5y L Ne: puTper L;,Lher Ardengt
a é\ dgh ? of pht 8n1

single bo ene an oxygen or
Y denot es %ﬁf?—'%ﬁ( %ﬁf e@%ﬁ%*c@lmy time ephi}'sd@lme&sahlyreahqepbabkehyl

group, Zﬁldﬁrmc@ﬁtfomm&s Ehdwdoral Iyl or propargyl group or  Rierr]
and Rlerr] together with the nitrogen atom denote a pyrrolidine or

pi peridine ring, Rlerr] to R er] denote hydrogen atons,
Particularly preferred are the compounds of general formula I,

wherein

m denotes the number 1,

n denotes the numbgr 1,
A denotes a single bond or a methylene group,
X denotes an oxygen or sulphur atom,
Y denotes an oxygen or sulphur atom,
R1 denotes a methyl or ethyl group,
2

R™ denotes a methyl, ethyl, allyl or propargyl group or

R™ and R2 together with the nitrogen atom denote a pyrrolidine
or piperidine ring,

R™ to R6 denote hydrogen atoms,
R’ denotes a methyl grbup,

R” denotes a phenyl group optionally substltuted by a chlorine
or fluorine atom or by a methyl group,

the mixtures and the salts thereof, particularly the
physiologically acceptable acid addition salts thereof, but
particularly the compounds

(1) trans—S—(4-chlorophenyl)—N—4-[4—(dimethylaminomethyl)—
phenyl]cyclohexyl—N—methyldithiocarbamate,



7 R denotes a nethyl group, R err]denotes a phenyl group optionally
substituted by a chlorine or fluorine atomor by a methyl group, t he
m xtures and the salts thereof, particularly the physiologically acceptable
aci,d addition salts thereof, but particularly the conpounds (1)
trans-S- (4-chl orophenyl)-N-4-[4- (di nethyl@n nonet hyl ) -
phenyl ] cycl ohexyl - N- et hyl di t hi ocar banat e,
- 10 - (2) trans-S-(3-fluorobenzyl)-N4-[4-(di met hyl am nomnet hyl ) -
henyl ] cygl,gh - N-dret-hyddi 4.0 Bt e rald): ; -
Ito rans- S- ( 2(2 19 I %ﬁ&%ﬁﬁt?ﬁ\lﬂ%}ﬁz E EI@%J 4am[ 4n0(?rcie1tr?]eytik}¥1am1nomethyl)
phenyl | cy Bhemasdy lcyladrap i i Istirkdtieocarkamate,
trans- S- (4-chl orobenzyl ) - N 4-[ 4- (di met hyl am nonet hyl ) -
henyl ] cycl ghexyl - N- et hyl di t hi ocar bamat e (5). )
Ito r an)s/- ]O ( 433hlt5ra6’;?n’egn‘yq4)‘-ﬂwr[q¥25(%ﬁyﬁét?ﬂﬂ%‘nﬁ%‘o?f%ﬂtr?ﬁﬂ})ﬂamlnomethyl) -
phenyl | cy phelhgRylcyidIstidiicar-hersitya.di t{ifcarbamate,
ci s- S-benzyl - N-4-[ 4- (di net hyl am nonet hyl ) phenyl ] -
cycl ohexyl - N- et hyl di t hi ocar bamat e, (7)
t r ans- o- ( 44¢ hltoaoEhenyld-dilbdobemiyint-MNH 4ani nohkinmtdhylaminomethyl) -

phenyl ] cy Ig%l %QQt_'_ 65@_.t .
{rans- s-(ﬂ“%ﬁ‘?g?jg sy i WA e °§r#‘§%an‘%%ey| ) -
phenyl ] cycl ohexyl - N- et hyl t hi ocar bamat e,
(5) trans-O-(4-chlorophenyl) -N-4-[4- (dimethylaminomethyl) -

phenyl] cyclohexyl-N-methylcarbamate,

(6) cis-S-benzyl-N-4-[4- (dimethylaminomethyl)phenyl] -
cyclohexyl-N-methyldithiocarbamate,

(7) trans-O-(4-chlorophenyl)-N-4-[4- (dimethylaminomethyl) -
phenyl] cyclohexyl-N-methylthiocarbamate,

(8) trans-S-(4-chlorophenyl)-N-4- [4- (dimethylaminomethyl) -
phenyl] cyclohexyl-N-methylthiocarbamate,

(9) trans-O-(4-chlorophenyl)-N-methyl-N-4-[4- (piperidino-
methyl) phenyl] cyclohexylcarbamate,

(10) trans-O-(4-chlorophenyl) -N-methyl-N-4-[4- (pyrrolidino-
methyl) phenyl] cyclohexylcarbamate,

(11) trans-O-(4-chlorophenyl) -N-4-[4- (diethylaminomethyl) -
phenyl] cyclohexyl-N-methylcarbamate,

(12) trans-O-(4-chlorophenyl) -N-methyl-N-4- [4- (N-methyl-N-
allylaminomethyl)phenyl] cyclohexylcarbamate,

(13) trans-0-(4-chlorophenyl)-N-methyl-N-4- [4- (N-methyl-N-
propargylaminomethyl)phenyl] cyclohexylcarbamate,



(9) trans-o-(4-chlorophenyl)-Nnethyl-N4-[4-(piperidino-

nmet’hyl ) phenyl ] cycl ohexyl car bamat e, (10

trans- O (4-chl orophenyl ) -N-net hyl - N-4-[ 4- (pyrrolidino-

met.hyl ) phenyl ] cycl ohexyl car bamat e, (11)

trans- a- (4-chl orophenyl) - N-4-[ 4- (di et hyl &i&i nonet hyl ) -

phenyl ] cycl ohexyl - N- et hyl car banat e, (12)

trans- O (4-chl orophenyl ) -N-net hyl - N-4-[ 4- (N- et hyl - N-

al 'yl ami noped hyt dohennl 4 cysl ohexyt KR Ha _N-
trans- O ( 4- Cﬂl of o(ghfnyl % T et hyl -ﬁ&-%gﬁ%ﬁfﬁg%@ﬁlﬂl cyclohexyl-N
propar gyl dMff TRy (4 pRehyY 1 RYervhicsreanatsat e, (14)
trans- N-4-[ 4-(di met hyl am nomet hyl ) phenyl ] cycl ohexyl - N-

met hyl - O (A-pethyl ph r bamat 15
trans-N—4-¢%§fdﬁ%%$%§ﬁg%%ﬁ%ﬁgﬁhV??%%%ﬂ@+?%?%?%ﬁ%&9bgﬂV1]CYCthexYl'N“

met hyl - a- (et 0 phenye §hnl poenphheh tocarbdbate,

trans- N- Met hyl --a- (4- et hyl phenyl ) - N-4-[ 4-

(pi peridi nonet hyl ) phenyl ] cycl ohexyl t hi ocar banmat e and (17)

trans- N-4- (L) dirrstsryll e Faybt By (4 phetlyy I plyenphbxyt4 af¢4-
f|UOFOphem@ﬂpéiiaiﬁwﬁéﬁﬁiﬁvﬁﬁéhyl]éi@iéﬁé&&ﬁéﬁié@%ﬁ%gﬁaéé'£ﬁ§thereOf’

particularly the physiol ogically acceptable acid addition salts thereof,
such as the hydrochl ori des, nethanesul phonates or tartrates thereof.

(17) trans—N—4—[4—(dimethylaminomethyl)phenyl]cyclohexyl—o—(4—
fluorophenyl) -N-methylcarbamate,

the mixtures and the salts thereof, particularly the
physioclogically acceptable acid addition salts thereof, such
as the hydrochlorides, methanesulphonates or tartrates
thereof.

The compounds of general formula I may be prepared for example
by the following methods:

a) reacting a compound of general formula

R? .
o (CH)\
RT N\ - AN o
~ /C (CH2)m H
N \ RS 6
| R R

R2
wherein

1 7 .
m, n and R™ to R’ are as hereinbefore defined, with a compound
of general formula

4

Y /R8
\[]/ ~A (ITI),

X

wherein



The conpounds of general fornmula | may be prepared for exanple by the

f ol’l owi ng net hods: a) reacting a conpound of general fornmula [err]
wherein m n and R err] to Rlerr] are as hereinbefore defined, with a
cogpound of general fornula [err] wherein

- 12 - A, X Y and Rerr] are as hereinbefore defined and Z denotes a

| eaving group, e.g. a halogen atom such as the chlorine, brom ne or iodine
at om and, if necessary, subsequently cleaving any protecting groups.

The react hon kS [ & r ;%%$ 5 RAU{BAY ' r [tions,
I.e. the %or’rpgﬁeﬁz??ﬂéirsg{ rtaga{';:étjér}g’eihn ceﬁ%ereﬁ(}%lgéﬁce orhéa)é %d]as &]oenr_g&;%%i%/al ent
of an auxilPR¥APChEFOUR. terherdathflogeast dmmerich 56 difieC enbrie®] err] C,

pref er abl pro®iher KhC ¥ i3t ] € and optionally in the presence of
solvents. Preferred auxiliary bases are al kaline and al kaline earth netal

hydr oxi des, e.qg.
and, if necessary, subsequently cleaving any protecting

groups.

The reaction is carried out under Schotten-Baumann or Einhorn
conditions, i.e. the components are reacted in the presence of
at least one equivalent of an auxiliary base at temperatures of
between -50°C and +120°C, preferably -10°C and +30°C, and
optionally in the presence of solvents. Preferred auxiliary
bases are alkaline and alkaline earth metal hydroxides, e.g.
sodium hydroxide, potassium hydroxide or barium hydroxide,
alkali metal carbonates, e.g. sodium carbonate, potassium
carbonate or caesium carbonate, alkali metal acetates, e.g.
sodium or potassium acetate, and tertiary amines, e.g.
pyridine, 2,4,6-trimethylpyridine, quinoline, triethylamine,
N-ethyl-diisopropylamine, N-ethyl-dicyclohexylamine, 1,4-di-
azabicyclo[2,2,2]octane or 1,8-diazabicyclol[5,4,0]undec-7-ene,
whilst preferred solvents include, for example, diethylether;
methylene chloride, dichloromethane, ethyl acetate, toluene,
tetrahydrofuran, 1,4-dioxane, acetonitrile, dimethylformamide,
dimethylacetamide, N-methyl-pyrrolidone or mixtures thereof; if
alkali or alkaline earth metal hydroxides, alkali metal
carbonates or acetates are used as auxiliary bases, water may
also be added to the reaction mixture as a cosolvent.

If R? denotes a hydrogen atom, the reaction is conveniently
carried out by first reacting a compound of general formula
(II), wherein R2 denotes a protecting group, such as,
preferably, the tert.butyloxycarbonyl group and, after the
reaction has ended, cleaving the potecting group by
conventional methods, e.g. by the action of trifluorocacetic
acid or hydrogen chloride in dioxane.



sodi um hydr oxi de, potassi um hydroxi de or barium hydroxi de, alkali netal
carbonates, e.g. sodium carbonate, potassium carbonate or caesium
carbonate, alkali nmetal acetates, e.g. sodiumor potassium acetate, and
tertiary amnes, e.g. pyridine, 2,4,6-trinethylpyridine, quinoline,
triethylam ne, N-ethyl-diisopropyl am ne,13N-<et hyl -di cycl ohexyl am ne, 1, 4-di -
azabi cycl o[ 2, 2, 2] oct ane or 1, 8-di azabi cycl o[ 5, 4, 0] undec-7-ene, whil st
preferred sol vents include for exanple, diethylether, nethylene chl ori de,

dichloro h e t t e ur oxane
acet oni tr a'f‘n C{ Itfo Sper#ae a?e cgl“ﬁélﬁ'lqéacc;e gglgéxog]l\l-%&]l pyrrol i dope or
m Xt ures mm b:1 fanad khleaah denatie re saa]ml‘h—lmmm ha,midm des A adi@| R
met al Carfah naffes, Qr é&%&m&f@% @&Mle@raﬁéﬁaﬁf& Y5t @1a a8 al so be

added to e reaction m xture as vent . R'err] denotes a

hydr ogen &a§f ndie RISV ian &Rﬁﬂé?ﬂ%]rﬂt}f ;ﬁlbl%ﬁtriféd:%tpfkﬁﬂ ¥} r@¥ reacting a

compound efaptnsiialgdRigul 2 A |ddnotdierLidt A et rdoriienot es a protecting
group, such™as, pré%erably, the tert. butyl oxycarbonyl group and, after the

reacti on has ended cl eaving the potecting group by conventlonal met hods,
e.g. by th%a&ﬁ:tljr@‘l dﬁmﬂddrfdsmfﬂ)&ﬁﬁ‘té:falacﬁdkmﬂal‘lyd]rl))g,emmehd'@hil de, im shdxane.

-13 - rder_to are Go ound f neral formula (I erein X
and Y eac d r?otlge %Wera%lﬂ%’eg %to nd'”t Fifaelfrg-l nacgjeg%]spmlée

her ei nbef emal dseihswdlenttlty the:rpramaldc}t]mnr@ ergdntdae’s geterabriEsamlan
optionally substituted phenyl or naphthyl group if A denotes a single bond:
reacting conpounds of general tornula gll), wherein m n and R err] to
Rlerr] are as hereinbefore deffned, AREh carbon di sul phide and subsequently
wi th an al kyl ati ng agent of generd* formula [€TV), wherein A and Rerr]
are as hereinbefore defined, with the proviso that R[err] does not

repr esent YA®L§I onal |y substi t ut ed phenyl or

A and R™ are as hereinbefore defined, with the proviso that R8
does not represent an optionally substituted phenyl or
naphthyl group if A denotes a single bond, and 7zl denotes a
leaving group, e.g. a halogen atom, such as the chlorine,
bromine or iodine atom, an alkylsulfonyloxy group with 1 to 10
carbon atoms in the alkyl moiety, a phenylsulphonyloxy or
naphthylsuphonyloxy group optionally mono-, di- or
trisubstituted by chlorine or bromine atoms, by methyl or
nitro groups, whilst the substituents may be identical or
different,

and, if necessary, subsequently cleaving any protecting
groups.

If R2 denotes a hydrogen atom, first of all, conveniently, a
compound of general formula (II), wherein R2 denotes a
protecting group, e.g. a tert. butoxycarbonyl group, is
reacted and then the protecting group is cleaved by
conventional methods, e.g. using trifluorocacetic acid or
hydrogen chloride in dioxane.

If R2 denotes an alkyl group substituted by a hydroxy group,
it is advisable to protect the hydroxy group from the reaction
e.g. by means of the tetrahydropyranyl group which is cleaved



napht hyl group if A denotes a single bond, and Z[err] denotes a |eaving
group, e.g. a halogen atom such as the chlorine, brom ne or iodine atom
an al kyl sul fonyl oxy group with 1 to 10 carbon atons in the alkyl noiety, a
phenyl sul phonyl oxy or napht hyl suphonyl oxy group optionally nono-, di- or
trisubstituted by chlorine or bronine-at@anrs, by nethyl or nitro groups,
whi | st the substituents nmay be identical or different, and, if necessary,
subsequent |y cl eaving any protecting groups. | f R2 denotes a hydrogen

atom first_of a o epi : a_c r f 44 )
wherein F@%?Hl 85‘5{68&@% %F%?éé¥9hgeg%%%q&98%rgﬁ§9t .oabc%{tg%y%acﬁ dor?yﬁ
group, ishyédmcged ehdorhde tthedppsescti ng group is cleaved by conventional
nmet hods, e.g. using trifluoroacetic acid or hydrogen chloride in dioxane.

If Rlerr] denotes an al kyl group substituted by a hydroxy group, it is

advi sabl eThe peactient he RAPRLORYigredy rAgHiere MEadl Firdly CIYV SRS of
the tetralydsapytiafybrogeuRrahi brintilel §a49d into the lithium salt in a

- 14 - again after _the reaction, e.g.ﬁg&jn trifluoroaceti.c aciqggy _
hydr ogen EREbRrPHE PRLYEBkanS -9 THE FEREAIWITREULSy oSSt SSF M R0t by
first convething atcanpeumpdratugenerfalfroor m2ioa td -1 06°A; oande thenhi um sal t
in a suitable solvent, .e,g.  Lh tetra fura . Q. ' oL um
at a tenp’é?%?ﬁf’%gofgf W&ﬁ]h- 58458“- ?&Fgﬁﬁ%&dn?hteﬁe% r%?&%r#g%gﬁ%%é%%lr bon
di sul phi déorihta 4I¥onpeunddefl goner suitebhe soliventi,s eadtled n a suitable
sol vent, €egr?hgd§:8§’:{&£{}ﬁ‘?r a&w&eﬂyggg%guhfeor&a@ g8 X HEHHE Qo the two

sol vents an reaction is car at, 20-60[err] C. _In the reactions

descri bedsptyenkgepBfe thenFepekdrny d sy Cagpd o5t O3%Enets 97 685 Chydr oxy,
carboxy, am no or al kylam no groups nay be protected during the reaction by

convent i ofgl tREOFEEELRBNEr BBREr'iRedh hate itlrFere ,agaiyn rfdcyivddieyragss i on.
present such as hydroxy, carboxy, amino or alkylamino groups
may be protected during the reaction by conventional

protecting groups which are cleaved again after the reaction.

For example, a protecting group for a hydroxy group may be a
trimethylsilyl, acetyl, benzoyl, tert.butyl, trityl, benzyl or
tetrahydropyranyl group, and

protecting groups for an amino or alkylamino group may be an
acetyl, trifluorocacetyl, benzoyl, ethoxycarbonyl,
tert.butoxycarbonyl, benzyloxycarbonyl, benzyl, methoxybenzyl
or 2,4-dimethoxybenzyl group and additionally, for the amino
group, a phthalyl group.

Any protecting group used is optionally subsequently cleaved
for example by hydrolysis in an aqueous solvent, e.g. in
water, isopropanol/water, tetrahydrofuran/water or
dioxan/water, in the presence of an acid such as
trifluorocacetic acid, hydrochloric acid or sulphuric acid or
in the presence of an alkali metal base such as lithium
hydroxide, sodium hydroxide or potassium hydroxide or by ether
splitting, e.g. in the presence of iodotrimethylsilane, at
temperatures between 0 and 100°C, preferably at temperatures
between 10 and 50°C.



For exanple, a protecting group for a hydroxy group may be a
trimethylsilyl, acetyl, benzoyl, tert.butyl, trityl, benzyl or

t et rahydr opyranyl group, and protecting groups for an am no or al kyl am no
group may be an acetyl, trifluoroacetyl, benzoyl, ethoxycarbonyl,

tert. but oxycarbonyl, benzyl oxycarbonyl . lbgnzyl, nethoxybenzyl or

2, 4- di met hoxybenzyl group and additionally, for the am no group, a phthalyl
group. Any protecting group used is optionally subsequently cl eaved for
exanpl e by hydrolysis in an aqueous solvent, e.g. in water,

i : d / yvat

of “on et PRUERELL 2rhERST L aRsbRREYBLEEY R, af oBRREY LB TErabBRY L Lo BRER: 5
acid or inclﬂévgdesénceenamaheahkékogenobYtbaablguch gs withi hyihgdenxiide,
sodi um hydwélﬂfegénegtafsaugaéx folgﬁcﬂragy 81784 9RY LhLL00a1 T8 a I Lhe

presence of jodotrineth | ane e rr]C,
preferablys%&v?%ﬁp%F%Pu?%smﬁéhﬂéﬁhr1§tbﬂ6050[éth¥t:acetate,

- 15 - lférﬁéﬁi&é; HE&Q@KYPEBEM&mP&eP&@éﬂbﬁéYSﬁrQPQ%iagrQHQtEE
e hydrogen i n the presence

cl eaved, for. Ie h giogenahytlcal

of a cataJ@@ﬂ h%n% Y atit Eﬂ%r% t%ﬂnapgoﬁveﬂFlguﬁﬁchsaﬁethanol

et hanol , dth&todhh@ﬁie adiﬂﬁahytémpéﬁ@t@ﬁesdbéEWééhfOraﬁﬁ1§@¢@Cebﬁﬂe or

gl aci al éfé@%ﬁf og nallg'v%th t he addlt n_of cid such as
hydrochlor R FerPEPATHY ECPRTTRER D & Sﬁfe? TREER PPEFEFYBPY at
anbi ent tefvifbelaitcur%,band lalutaphqﬂen@b]:ypise'se%eb@f 1to 7 bar, but

preferably 3 to 5 bar. A net hoxybenzyl group may al so be cleaved in the

presence of an oxidising agent such as cerium (IV) amoniumnitrate in a
sol vent sdtHneishomybsnenb Grperimey akeedreteleaved hrectbeipreéseneatef at

tenper at urs i et IeeNadeddewh e4s | CerPith ' PIES S4ARLYiG@h ATRLEAL in 2

te erature
P olvent such as methylene chloride, acetonitrile or

acetonitrile/water at temperatures of between 0 and 50°C, but
preferably at ambient temperature.

A 2,4-dimethoxybenzyl group, however, is preferably cleaved in

trifluoroacetic acid in the presence of anisole.

A tert.butyl or tert.butyloxycarbonyl group is preferably
cleaved by treating with an acid such as trifluorocacetic acid
or hydrochloric acid optionally using a solvent such as
methylene chloride, dioxan or ether.

A phthalyl group is preferably cleaved in the presence of
hydrazine or a primary amine such as methylamine, ethylamine
or n-butylamine in a solvent such as methanol, ethanol,
isopropanol, toluene/water or dioxan at temperatures between
20 and 50°C.

The compounds of general formula I prepared by the above
methods can be purified and isolated by methods known per se,

€.g. by crystallisation, distillation or chromatography.



A 2, 4-di nmet hoxybenzyl group, however, is preferably cleaved in
trifluoroacetic acid in the presence of anisole. A. tert.butyl or

tert. butyl oxycarbonyl group is preferably cleaved by treating with an acid
such as trifluoroacetic acid or hydrochloric acid optionally using a

sol vent such as net hyl ene chloride, di-oxa or ether. A phthalyl group is
pref-erably cleaved in the presence of hydrazine or a primry am ne such as
nmet hyl am ne, ethylam ne or n-butylam ne in a solvent such as nethanol,

et hanol , Mewpppwpanolthet compoands ef gergimadarf atmulenperchitaisedatagen 20

and 50[er6}r:]9%onaﬁ§‘rf :B%g’&‘a% Q%eﬁ i ert%le:ﬂ‘zo[ﬁs don APl sy by the above

met hods can be pur nd 1 sol ated by net nown per se, e.g. by
crystal | i dagpbareemetisl-l ati on or chromat ography.
- 16 - Mor eover, the conpounds of general fornmula | obtained may

optionally be resolved into their enantioners and/or_ di astereomers. , Thus,
for exanplfBUsy hEOKoRFEIRAE -oft e FOMROWSISMA T JeRsita: HFWhi &t dktaingd

racemat esyRRYhbBceeRaABA! eddehatRiNals KROWeRAat &P Hif fmetddigaiodh perand
Eliel E. L. in "Topics in Stereochemstry", Vol. 6, Wley Interscience,

1971) int get Kefr Apilivgeradt.i podenda®l icdnpbudds iof "GRamied Frornula | with
at | east as tri.c_carbon ato be resol ved into theiyr diastereoners
on the baéF?réggF‘ﬁ@ilrStWysi S’éﬁ-'cﬁgm%@éleydiﬂr‘fm%i ngJ|7e t ot Kridoh® per
se, e.g. bptiébadmantgpagdles amd/compgauacis afalgarerstlaliosatiaon with at
these C°”E8$Q95%a%%hz%ﬁ{e%ﬂ%d c'a%%%c%[@o?nsf g[(ag) Hd' e JB S BSRW UL ¥ bE
resol ved i'nto the enant1 omers as nentione bove.

diastereomers on the basis of their physical-chemical

differences using methods known per se, e.g. by chromatography

and/or fractional crystallisation, and, if these compounds are
obtained in racemic form, they may subsequently be resolved

into the enantiomers as mentioned above.

The enantiomers are preferably separated by column separation
on chiral phases or by recrystallisation from an optically
active solvent or by reacting with an optically active
substance which forms salts or derivatives such as e.g. esters
or amides with the racemic compound, particularly acids and
the activated derivatives or alcohols thereof, and separating
the diastereomeric mixture of salts or derivatives thus
obtained, e.g. on the basis of their differences in
solubility, whilst the free antipodes may be released from the
pure diastereomeric salts or derivatives by the action of
suitable agents. Optically active acids in common use are e.d.
the D- and L-forms of tartaric acid or dibenzoyltartaric acid,
di-o-tolyltartaric acid, malic acid, mandelic acid,
camphorsulphonic acid, glutamic acid, aspartic acid or quinic
acid. An optically active alcohol may be for example (+) or
(-) -menthol and an optically active acyl group in amides, for
example, may be a (+)-or (-)-menthyloxycarbonyl.

Furthermore, the compounds of formula I may be converted into
the salts thereof, particularly for pharmaceutical use into

the physiologically acceptable salts with inorganic or organic



The enantioners are preferably separated by colum separation on chiral
phases or by recrystallisation froman optically active solvent or by
reacting with an optically active substance which forns salts or
derivatives such as e.g. esters or anmdes with the racem ¢ conpound,
particularly acids and the activated derpyatives or al cohols thereof, and
separating the diastereoneric m xture of salts or derivatives thus
obtained, e.g. on the basis of their differences in solubility, whilst the
free anti pocisds nedichbéds rehiakedayrben thedpfive thastpuepoeei tnsdhlie 6or

derivative | . U] le.a S. ticakly active,acids.n
comon usééggép%égb§§%%8€%8%ﬁ %&?@fn%Ygfo 5??§?i%c%%fdsﬁiphurlc acid,

di benzoyl itrhespherieiacidi - fumatryttacidri suacivjicnatid, atadtianadedic acid,
camphorsulphoni& 614, ohitapie acid ofSRAILIC g6ld or quinic acid. An
optically active al cohol may be for exanple %+) or {-)-nenthol and an
optically active acyl group in am des, for exanple, may be a (+)-or

(-) - ment hyl oxycar bonyl . Furthernore, the conpounds of forrmula | may be
converted%Wﬂ%ﬁ?rﬁ?@%ﬁ?@d¥H%?é%??eﬁ%}tfeﬁm%}?y f}PCPRAtRAcEDt FRal use into
the physi dmghmaidy ttes epipbl groap tisSouhd ht b NEKYadyE€1651RyVaPi By and the
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exanpl e hytrochof i & AR T H/AT BT ot t28Ei A [SEPHF 2L a*F i@ *bRbsphori ¢
aci d, funmadranggnEntsucthei tneendion achie aochyudes thdch ache, piaet dsbreasi d
or el € ¢ A dne Akl £OIPUNIS, A s gonef glplormul a | according to the

i nvention the aryl group bound to the cycloa‘&y ring and the nitrogen atom
may assume either an equatorial or axial arrangenent. The invention thus

i ncludes i S-S ¢SRIBLIISNSE (endPad UESimPla (1E YAL 110wl SOHE' fa
The start&%% coggoun s of general fornula Il are_known and nay be prepa¥ed
t

usi ng the A5 the prethods ddescniked) HP-DEASHAIP3020 and
EP-A-0 599 203.

Another method of preparing compounds of general formula II

wherein R> to R® denote hydrogen atoms and the phenyl group is

1,4-disubstituted comprises converting a compound of general

formula v
(CHy),
>:o V),
(CH2)m
RS

6 . ' . .
m, n and R~ are as hereinbefore defined, into a compound of

formula VI
CH) K
>_—N\ (W) ’ -
(CH ) H
R6

using the methods described in DE-A-4 438 020 and

wherein

EP-A-0 599 203, and then converting it by chloromethylation,
preferably after introducing a protecting group at the



Anot her nethod of preparing conpounds of general formula Il wherein Rlerr]
to R err] denote hydrogen atons and the phenyl group is 1,4-disubstituted

conprises converting a conpound of general formula V [err] wherein
m .n and Rlerr] are as hereinbefore defined, into a conpound of fornula Vi
“[err] usi ng the nethods describetl8in DE-A-4 438 020 and EP-A-0 599

203, and then converting it by chloronethylation, preferably after
i ntroducing a protecting group at the

- 18 - RiilchQafh iR, & G G UM AGLEI 1 U5 PYRL 05y
2,2,2- trlchloroethoxycarboﬁil group, into a corr}(?;"II o? formul a %VII)
[err] , 2-trichloroethoxycarbonyl group, 1nto a compound o

formula (VII)

(CHZ),, ad
N\ (VII),
(CH)nm T

wherein

m, n and R7 are as hereinbefore defined and T denotes a
protecting group, e.g. the 2,2,2~trichloroethoxycarbonyl or
trifluorocacetyl group, and finally reacting the compound of
formula (VII) with an amine of formula H—NRlR2 wherein R1 and
R2 are as hereinbefore defined and, after cleaving the
protecting group, converting said compound into a compound of

formula II by known methods.

The compounds of general formula I have valuable biological
properties. They are inhibitors of cholesterol biosynthesis,
particularly inhibitors of the enzyme
2,3-epoxysqualene-lanosterol-cyclase. In view of their
biclogical properties they are suitable for treating diseases
in which cholesterol biosynthesis is implicated, particularly
for the treatment and prophylaxis of hypercholesterolaemia,
hyperlipoproteinaemia and hypertriglyceridaemia and the
resultant atheroscleotic vascular changes with their sequelae

such as coronary heart disease, cerebral ischaemia,
Claudicatio intermittens, gangrene et al.

For treating these diseases the compounds of general formula I
may be used either on their own for monotherapy or in
conjunction with other cholesterol- or lipid-lowering
substances, whilst the compounds may preferably be
administered as an oral preparation, and optionally also in
the form of suppositories as a rectal formulation. The
following are possible combination partners:



wherein m n and Rerr] are as hereinbefore defined and T denotes a
protecting group, e.g. the 2,2,2-trichloroethoxycarbonyl or trifl uoroacetyl
group, and finally reacting the conpound of

12 1 formula (M) with an amne of formula HNR R, wherein R
and Rlerr] are as hereinbefore defined-and, -after cleaving the protecting
group, converting said conpound into a conpound of forrmula Il by known
nmet hods. The conpounds of general fornula | have val uabl e bi ol ogi cal

properties,];hg% £ iphi B 40T s 0 nehgl &5t £5 oLy b LS, LepkaLhy
inhibitors of the enzyne 2, -ep%xy%%u%l“g%e%a%%g%gé%?{:%%*%ée@%#%?%&%f
their M(ﬂﬁﬂﬁ(ﬁﬂh$ﬁ%perties they are suitable for treating diseases in
whi ch chol esterol biosynthesis is inplicated, particularly for the

treatment and prophyl axi s of hyperchaol esterol aem a, hyperli poprotei naem a
and hypert?iiﬂ%%ﬁ&ﬁ?%%éﬁ?%@%nﬂn ﬁ%lFe%@?%%%Feﬁ?%e?%§%¥E 1PR g8sSRuRareeHanges
W th thei reisesgtedas] sawd) wsompeDmary heart di sease, cerebral ischaem a
Claudicatio intermttens, gangrene et al. For treating these diseases the
conpounds of general fornmula I may be used either on their own for

monot her apy campauds | wintth oinivet feoe hei tlkthochekéstetrel odpidspnthégier birga
subst ancege MU 1 m%\ﬂm&?@é’rﬁ‘dfnm'tﬁ{%eéfbl y be adm ni stered as an oral
preparation, and optionally also in THe f of m of suppositories as a rectal

f or nul at i @n.3 “BROFNFAGAN SRE af NPT Pl ecyohbseasuon pare n@rs:

L9 - e mGidnii Ao e ol Puds S0 SHNEALIAS. sERpLEeLLpg! and
ot hers, - _conpounds whi ch inhibit chol esterol absorption such as e.qg.

si t ost er olPT&YF i ntluvasi@fifiu RO IR T HE er ¢RF EVapEat Enoredt er ol

bi osynt hesithdns,a nechani sm ot her than inhibition of

- squalene-epoxidase inhibitors such as NB 598 and analogous

compounds and

- squalene-synthetase inhibitors such as compounds from the
class of the isoprenoid- (phosphinylmethyl)phosphonates and
squalestatin.

Other possible combination partners still to be mentioned are
the fibrates, such as clofibrate, bezafibrate, gemfibrozil and
others, nicotinic acid, the derivatives and analogues thereof
such as acipimdx, and probucol.

Furthermore the compounds of general formula I are suitable
for the treatment of diseases connected with excessive cell
proliferation. Cholesterol is an essential ingredient of cells
and must be present in sufficient quantities for cell
proliferation, i.e. cell division. The inhibition of cell
proliferation by inhibiting cholesterol biosynthesis is
described with reference to the smooth muscle cells with the
HMG-CoA-reductase inhibitor of the mevinolin type lovastatin,
as mentioned hereinbefore.

Examples of diseases connected with excessive cell prolifer-
ation are primarily tumour diseases. In cell culture and



2, 3- epoxysqual ene-| anosterol -cycl ase such as e.g. HMS CoA-reduct ase
I nhi bitors such as lovastatin, sinvastatin, pravastatin, fluvastatin,

atorvastatin, cerivastatin and others, - squal ene- epoxi dase inhibitors
such as NB 598 and anal ogous conpounds and - squal ene-synt het ase

i nhi bitors such as compounds fromthe-ckéss of the

I sopr enoi d- (phosphi nyl net hyl ) phosphonat es and squal estati n. O her
possi bl e conbi nation partners still to be nentioned are the fibrates, such

as clofibyat 61v86é§pébaabﬁtﬁ9§%f Pg'éoﬁblena%ﬂo%h%ﬁ'ét %%otlldwecn%@ de e

derivatives and ana gues ereof such as aci pi nox, and prohbucol
Fur t her noBereRechohkps ﬁH@loPrgéﬁéﬁﬁNeP§#ﬁﬁlénlC&P@e§G@F§BI@HQ§YQPH?Sls
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Chol est er is an _essenti al dlen
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[1992]). The conpounds of forioul a’l accordlgﬁ to the inyention are

thereforéP%%¥éﬂ?F§PIpa§aitﬁﬁﬂé FEF CiLPERRRm g PLErSu PP SRAHEPRE s of
their inhkdraooyief haat kerathalieatiodl disesviatlaesThe Thayn mMusdrd assied' on

their used here denotes a hyperproliferatively inflammatory skin
disease which changes the regulatory mechanism of the gkin. In
particular, lesions are formed which contain primary and
secondary changes in the proliferation in the epidermis,
inflammatory reactions of the skin and the expression of
regulatory molecules such as lymphokines and inflammatory
factors. Psoriatic skin is morphologically characterised by an
increased turnover of epidermis cells, thickened epidermis,
abnormal keratinisation of inflammatory cell infiltrates into
the dermis layer and polymorphonuclear leukocyte infiltration
into the epidermis, causing an increase in the basal cell
cycle. Additionally, hyperkeratotic and parakeratotic cells
are present. The terms "keratosis", "basal cell carcinomas",
"plate epithelial carcinomas" and "keratinisation disorders"
relate to hyperproliferative skin diseases in which the
regulating mechanism for the proliferation and differentiation
of the skin cells has been disrupted.

The compounds of formula I are effective as antagonists of
skin hyperproliferation, i.e. as agents which inhibit the
hyperproliferation of human keratinocytes. The compounds are
consequently suitable as agents for treating hyperprolifer-
ative skin diseases such as psoriasis, basal cell carcinomas,
keratinisation disorders and keratosis. For treating these
diseases the compounds of formula I may be administered either



own or in support of known therapeutic principles. O her exanples are
hyperproliferative skin diseases such as psoriasis, basal cell carcinonas,
pl ate epithelial carcinomas, keratosis and keratinisation disorders. The
term "psoriasis" used here denotes a hyperproliferatively inflanmtory skin
di sease whi ch changes the regul atory neclzani-sm of the skin. In particular

| esions are forned which contain primary and secondary changes in the
proliferation in the epidernms, inflammatory reactions of the skin and the

expressi on gyk-a S . S n |nflannatory
factors. 5ggé}i?lgkskﬁ cg@h hﬁﬁo&%EhP% u@%ﬁ?%@?@%ﬁée% helr Ner ddksed
turnover ofhepfasmnPs @@PP§heFﬁP&k@ﬁeénespmbﬂﬁa§loabwothaknbwmaammusai|on
of inflamgtpsyasigkk.infiltrates into the derm s |ayer and

pol ynor phonucl ear | eukocyte infiltration into the epiderm s, causing an
Increase in the basal cell cycle. Additionally, hyperkeratotic and

parakerat0HYpeEpfb$1ﬁéEaﬁieéeﬂbscﬁmartaﬁﬁéa Eéréb@ﬁlés,stgﬁ%%bscﬁhb
car ci nomas’ ate eg#thel|a carg no erati ni sation di sorders"
|

relate to ?%%rprgl?? UPLoBSskARe 882@5? PFO%ﬁ ERathen, 8fupIeREY
nechanisn1m@$01hecg1bs|aadatauaednbydbﬁkgieanlptbeadatebheu&hlasC@ht& has
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of skin hy rpro ae agen
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psoriasis, sal_celT carcinomas, keratinisation ers and keratosis.
For treatllﬂg51 HRerefuctass %ﬁElébﬁﬁBEnﬁg Bhef@?ﬁﬁﬂ@lﬂnﬁa§YE§,aéﬁphl§Bered
ei t her lovastatin. In v1ew of thelr 1nh1b1to§} acti9igdl ynor topically,
and may be d glthﬁhbon th E h nonot herapy or _in
conblnatlon\M??liﬂ% HReYUE %ﬁb%tﬁ %egompoFﬁaérﬁﬁog?FEFégl§8rWH%éuﬁar

di seases s absstanbsalslanfiovashel areatnénsi and paspHylaAxti Beof these

DroLirer Al lule s Oad UFODE, CELASS POR.EORCHRY, gl Bl fr cocdures such

as PTCA (percutanebus tranS|Un nalr coronary an ypass
conjunction with known active substances such as intravenously

administered heparin, preferably by oral administration.

Another possible use of the compounds of general formula I
according to the invention is the prophylaxis and treatment of
gallstone problems. The formation of gallstones is triggered
by the cholesterol concentration in the bile exceeding the
maximum solubility of the cholesterol in the bile fluid,
causing the cholesterol to be precipitated in the form of
gallstones. Lipid-lowering substances from the fibrate class
lead to increased precipitation of neutral steroids through
the bile and increase the tendency to form gallstones.

By contrast, cholesterol biosynthesis inhibitors such as lova-
statin or pravastatin do not result in increased gallstone
formation; on the contrary they may bring about a reduction in
the cholesterol concentration in the bile and hence lower the
so~called lithogenic index, a measurement of the probability
of gallstone formation. This is described in Gut 31, 348-350
[1990] and in Z. Gastroenterol. 29, 242-245 [1991].



operations should also be nmentioned. As nentioned hereinbefore this cell
proliferation is known to be suppressed by HMG CoA-reductase inhibitors of
the nevinoline type, such as lovastatin. In view of their inhibitory
activity on chol esterol biosynthesis the conpounds of general fornula | are
al so suitable for the treatnment and pr-oggyl-axis of these diseases, and may
be used either on their own or in conjunction with known active substances
such as intravenously adm nistered heparin, preferably by oral
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i ncrease {he tendency to.form gallstanes. contrast, cholestero
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Gastroenterol. 29, 242-245 [1991]. -
22 - Mor eover, the efficacy of |ovastatin in dissaolving gallstones,
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| are suithel fuhgrl organism is not cholesterol, but ergosterol which

is essential for the integrity and function of the fungal cell

membranes. Inhibiting ergosterol biosynthesis therefore leads

to growth disorders and possibly the death of the fungal

organisms.

For treating mycoses the compounds of general formula I may be
administered either orally or topically. They may be used
either on their own or in conjunction with known antimycotic
active substances, particularly with those which interfere in
other stages of sterol biosynthesis, such as for example the
squalene-epoxidase inhibitors terbinafine and naftifine or the
lanosterol-1l4d-demethylase inhibitors of the azole type such
as ketoconazole and fluconazole.

Another possible use of the compounds of general formula I is
their application in poultry rearing. Lowering the cholesterol
content of eggs by administering the HMG-CoA-reductase
inhibitor lovastatin to laying hens has been described (FASEB
Journal 4, A 533, Abstracts 1543 [1990]). The production of
low-cholesterol eggs is of interest as the cholesterol loading
of the body can be reduced without changing eating habits by



the treatnent of infections caused by pathogenic fungi such as e.g. Candi da
al bi cans, Aspergillus niger, Trichophyton nmenta- grophytes, Penicillium
sp., C adosporium sp. and others. As nentioned earlier, the end product of
sterol biosynthesis in the fungal organismis not chol esterol, but
ergosterol which is essential for the rnkegrity and function of the fungal
cell nmenbranes. Inhibiting ergosterol biosynthesis therefore |eads to
growt h di sorders and possibly the death of the fungal organi sns. For
treating Sekh d r I adm ni.st er
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concentrations of 10-8 and 10-9 mol/l.

By way of example, the test results for the following
compounds (A) to (R) of general formula I and the comparison
substances (U), (V) and (W) at these test concentrations are
given:

(a) trans-S- (4-chlorophenyl) -N-4- [4- (dimethylaminomethyl) -phe-
nyl] cyclohexyl-N-methyldithiocarbamate,

(B) trans-S- (3-fluorobenzyl) -N-4- [4- (dimethylaminomethyl) -phe-
nyl]cyclohexyl-N-methyldithiocarbamate-hydrochloride,

(C) trans-S—(4—fluorobenzyl)-N—4—[4-(dimethylaminomethyl)—phe—
nyl]cyclohexyl—N—methyldithiocarbamate-hydrochléride,

(D) trans—S—(4—chlorobenzyl)—N—4—[4—(dimethylaminomethyl)—phe—
nyl]cyclohexyl—N—methyldithiocarbamate—hydrochloride,

(E) trans—o-(4—chlorophenyl)—N—4-[4—(dimethylaminomethyl)—phe-
nyl]cyclohexyl—N-methylcarbamate—hydrochloride,



The inhibitory effect was investigated using the nmethod described in J.
Lipid. Res. 37, 148-157 [1996] at test concentrations of 10-8 and 10[err]

mol /| . By way of exanple, the test results for the foll ow ng conpounds
(A) to (R of general fornmula I and the conparison substances (U), (V) and
(W at these test concentrations are giveh:- (A)

trans- S- (4-chl orophenyl ) - N-4-[ 4- (di et hyl am nonet hyl ) - phe-
nyl ] cycl ohexyl - N—nethyldithiocarbanate (B)

t S S 4 5 - -
n;?ﬂzycl gﬁegy % tf#o{ar{)arrat %ﬁ%cﬁ: or%eﬁ%h?%}yl] cyelo
trans- S—(heMMLmNﬂmﬁﬁhM%d#¢hRqQBKhﬁmﬁﬁQURYQWQﬁh%Q g+ phe-

nyl ] cycl ohexyl - N- et hyl di t hi ocar bamat e- hydr ochl ori de, (D)

trans- S—(4 chl or obenzy N-4-[4-(di net hyl a nonethyl he- ny
cycIohexyIGM-ﬁgﬁmﬁ ﬁg(QQQQEQRH%pX%%n et fimet gi)mlnomethyl) -phe-

trans- O (4ryahlcQicQRimsi)- mhﬁbﬂlﬂy](ﬁiilf&ié%a&ﬁaw@dw’édhw@:de,
nyI]cycIohexyI N—nethylcarbanate hydr ochl ori de,

- 24 - (F) cis-S-benzyl-N-4-[4-(dinmethylam nomet hyl ) phenyl | -cycl o-
hexyl - N—ﬁﬂﬁhybﬁdﬂﬁ4ﬂﬁﬁ4ﬁﬂhﬁdrdphhnyﬂm{N44kﬂ4 (d{@ethylaminomethyl) -phe-

L;?Biyg f)ﬁlé’xglc(g’rﬁ- )é}]t hi ocar CH é’l lﬁ%’ Owégh:?%lde’

trans-S-(4-chl orophenyl) - N-4- [4 (dlnethylan1nonpthyl) phe-
nyl ] cycl oyl NRidwid R Jarmherneraatd o ides - [4- (piperidino-

methyl) phenyl] cyclohexylcarbamate-hydrochloride,

(K) trans-0-(4-chlorophenyl)-N-methyl-N-4-[4- (pyrrolidino-
methyl) phenyl] cyclohexylcarbamate-hydrochloride,

(L) trans-0-(4-chlorophenyl) -N-4-[4- (diethylaminomethyl) -
phenyl] cyclohexyl-N-methylcarbamate-hydrochloride,

(M) trans-O- (4-chlorophenyl) -N-methyl-N-4- [4- (N-methyl-N-
allylaminomethyl)phenyl]cyclohexylcarbamate,

(N) trans-O-(4-chlorophenyl) -N-methyl-N-4- [4- (N-methyl-N-pro-
pargylaminomethyl) phenyl] cyclohexylcarbamate,

(0) trans-N-4-[4- (dimethylaminomethyl)phenyl] cyclohexyl-N-
methyl-O- (4-methylphenyl) carbamate-hydrochloride,

(P) trans-N-4-[4-(dimethylaminomethyl)phenyl] cyclohexyl-N-
methyl-0- (4-methylphenyl) thiocarbamate-hydrochloride,

(Q) trans-N-Methyl-O- (4-methylphenyl) -N-4-[4- (piperidino-
methyl)phenyl] cyclohexylthiocarbamate-hydrochloride,

(R) trans-N-4-[4-(dimethylaminomethyl)phenyl] cyclohexyl-O- (4-
fluorophenyl) -N-methylcarbamate-hydrochloride,



(I') trans-0O (4-chl orophenyl)-Nnet hyl - N-4-[ 4-(pi peridino-
nmet-hyl ) phenyl ] cycl ohexyl car bamat e- hydr ochl ori de, (K
trans- O (4-chl orophenyl ) -N-net hyl - N-4-[ 4- (pyrrolidino-
met hyl ) phenyl ] cycl ohexyl car bamat e- hydr ochl ori de, (L)
trans- O (4-chl or ophenyl ) - N-4-[ 4- (di et hyl agi nonet hyl ) -
phenyl ] cycl ohexyl - N- et hyl car bamat e- hydr ochl ori de, (M
trans- O (4-chl orophenyl ) -N-net hyl - N-4-[ 4- (N- et hyl - N-

Iyl am hyl ) ph I | oh I : .
o o e e ebey SO Sl qu sbensytdonc]
par gyl am nmﬁpd&widpﬂerﬂ?e&ebobexyhzar bpfralel, cr:]omﬁ?)und A therein; J.
trans-N-4-]4-(di y I N t cycl ohexyl - N-
nethyl-C}(%faéghgﬁégéngggcﬁgga%z%egﬁﬁaﬁ ¢hl ori de, (P)
trans- N 4-[4-(di met hyl am nonet hyl ) phenyl ] cycl ohexyl - N-

(r ano- N NBLTD) O (et byl Sharor VR | 4t b6Hy P R +-atfbehylamino) -

met hyl ) phef§ ey Lloriexy| enebehesahanenay dPBchr 64 88, 020¢Ry. Lipid. Res.
finssenitan disecie ot Gl il

- 25 - (U 1-(4-chlorobenzoyl)-4-[4-(2- oxazol i n- 2-yl)-benzylidene]

- pi peri di ngv{ BEPr#n§-696p 3261 yPacd €yl Lonpoundi et ReI1 8hdhodet by PbHenes - 38,

564-575 [%gggighexanol (WO 95/29148, p. 28, compound I therein).

The percentages by which the above compounds inhibit the 1l4cC-

acetate incorporation are shown in Table 1.

Table 1:

(N) -90 -75
(0) -83 ~-57
(P) -83 -60
(Q) -79 -51
(R) -86 -63
(U) -54 -07
(V) -59 -23




(V) trans-N-(4-chlorobenzoyl)-N-methyl -[4-(4-di methyl am no) -

nmet'hyl ) phenyl ] cycl ohexyl am ne (DE-A-44 38 020; J. Lipid. Res. 37, 148-157

[ 1996] ) and (W trans-O (p-tolylacetyl)-4-(4-di methyl am nomet hyl phenyl ) -
cycl ohexanol (WO 95/29148, p. 28, conpound | therein). The percent ages by
whi ch the above conpounds inhibit the %4@6 acetate incorporation are shown

In Table 1. Tabl e 1: (A -85
-39 (B) -85 -59 (©
- 87 -52 (D) -85 -51
(E) -85 - 57 (F) -83
-40 (0 -85 -43 (H)
- 87 The ICsggp v@ﬁues of comp&uﬁds %é G, H, © an?ﬁ$ were determined. gg
fgé Thes?hﬁre glven togethergglth the ICgp valueg of compoun@ﬁ)U
-90 V and W in7Bable 2. (0) -83 -57
(P - 83 -60 (Q -79
-51 (R - 86 -63 (V)
-54 -59 -23
(W _
26 - 2 D and R were determ ned.

(E) 0.3

(G) 0.4

(H) 0.5

(0) 0.8

(R) 0.5

(U) 5.5

(V) 3.8

(W) 9.6

Table 2 shows that the compounds according to the invention
are significantly superior to the comparison substances

described earlier.

II. Measuring the in-vivo activity in the rat after oral

administration

Inhibiting the enzyme 2,3-epoxysqualene-lanosterol-cyclase
causes an increase in the 2,3-epoxisqualene levels in the
liver and plasma. The quantity of 2,3-epoxysqualene formed
therefore serves as a direct measurement of the potency on the
animal as a whole. The amounts were determined using the
method described in J. Lipid. Res. 38, 564-575, [1997] at t = 3
or 8 hours after administration of the substance in
concentrations of ¢ = 0.01, 0.03, 0.1, 0.3 and 1.0 mg/kg.
Table 3 which follows gives the results obtained for the
abovementioned substances A, B, C, E, G, H, O and R by way of
example.



These are given together with the 1C50 val ues of conmpounds U, V and Win

Tabl e 2. Tabl e 2: (B 0.3 (0)

0.4 (H 0.5 (0)

(R) 0.5 (V) 5.5 (\0
(W 9.6 -Table 2 shows that the conpounds

according to the invention are significantly superior to the conparison
subst ances described earlier. Measuring the in-vivo activity in the

rat after gp@l adnini ijﬁlé?é}(yc(#maﬁélé&ééﬁt%yéﬁ [ug/g]

2, 3- epoxysqual ene- | anosterol - ¢ ase causes an Increase Tn the
2,3-epOX|SouaIene levels in the |iNerthend ipleniatihe quantit

of

met hod degecrebEd im: : : esiie = S il ]
af ter adm nlsg(atlca ef tﬁq_%ug§t§ncg6lg 89989955§5 ons of ¢ = 8 5 99g3
0.1, 0.3 pnd—t 6 myrkg—TFabte3which—folfows—givesrthe resut-ts—obtaired
for the apoverfenti dned substan@és5A.5B.1Z?6E9 GOHP | 98 and2 Rt by | way of
exanpl e. c 0.0 . 84.8/33,1 57.8/47.0 13321|77.8 188:5Ps8.1 243,09
2, 3- epoxypquatene goncentratt o rer o7 ¥ H—the
liver (rat) E 20.3 32.7/39.0 44.6[92.5 191.5/63.4 180.0

G 5.2 30.1(12.8 42.3|66.2 115.3|57.5 225.5

H 2.9 31.3|25.7 25.3|117.7 70.3 112.6

202.3
0 53.4 94.3(72.6 113.2|117.9 224.8
R 5.1 25.6[38.2 67.2|53.8 152.9|79.7 191.0(106.2 340.0

In the control animals there were no measurable 2,3-

epoxisqualene levels under these conditions.

ITI. Lipid reduction in the normolipaemic golden hamster

This was determined using the method described in J.

Lipid.

Res. 38, 564-575, (1997). At the end of the experiment the

total cholesterol, B-lipoprotein-cholesterol and HDL-

cholesterol were determined and compared with the values of a

control group which were fed without any test substance.

The lipid-lowering activity of the abovementioned compounds E,

G and I was tested.

The results are shown in Table 4.



00 14.6 11.8 66.0 62.6 312.5 136.5 291.9 B

24.5 57.1 96.0 150.9 98.5 234.5 C 0.0 84.8 33.1
57.8 47.0 133.1 77.8 196.5 68.1 243.9 E 20.3 32.7 39.0 44.6 92.5
191.5 63.4 180.0 G 5.2 30.1 12.8 42.3 66.2 115.3 57.5 225.5
H 2.9 31.3 25.7 25.3 117.7 7028 112.6 0

53.4 94.3 72.6 113.2 117.9 224.8 R 51 25.6 38.2 67.2

53.8 152.9 79.7 191.0 106.2 340.0 In the control aninals there were no
nmeasur ablg, 2, 3-, . epoxi squal ene | evel s under these conditions. 111, Lipid
reduct i onEmthe—rorret et e de Q
t he net ho

A

dan - o a -

t he exper & -
chol est erle ! Lo pmrol Lol o L A5t o EToRikoklnl
group whilch Ber¢ fed OM3 hou any +2est5 substance-27.5 The |ji pi d- | ewer.i2ng
activity lof the abov%T tioned cqgggqus E, G.%Qﬂ4! was tested;24_ghe
results are shown in aBIe 4. - 29 -
Tabl e 4: E 4.9 0.5 -34.322.5 -45.127.5 -25.1-18. 2
G 0.5 -27.7 -40.2 -21.1
1.5 -31.1 -42.2 -26.5
4.9 -26.5 -33.2 -24 .3
I 0.46 -16.1 -26.2 -3.3
1.34 -20.2 -33.7 -5.0
4.89 -25.7 -36.1 -16.2
O 5.87 -17.3 -22.5 -12.7
R 1.73 -16.5 -14.3 -19.7
6.37 -27.8 -34.3 -20.0

Under these conditions the compounds exhibited no toxic

effects.
IV. Inhibition of cell proliferation

HaCat cells (human keratinocytes) are seeded at a density of
10,000 cells per well in a 96 well microtitre plate. The
culture medium used is Dulbecco's modified eagle medium (DMEM)
with the addition of 10 %

for two days in an incubator, then the test substance,

calf serum. The cells are incubated

dissolved in dimethyl sulphoxide and diluted with culture
medium, is added. After another two days incubation, 5-bromo-
2'-deoxyuridine -is added and the test results are determined
according to the instructions (Boehringer Mannheim, Cell

proliferation ELISA, BrdU(colorimetric)). The BrdU measurement

was carried out at 380-490 nm in the Plate Reader made by Bio
Rad.
The proliferation-inhibiting activity of compounds E, G and H

was investigated. The average of three measurements was



1.5 -34.1 -48. 4 -24.0 4.9

-34.3 -45.1 -25.1 G 0.5 -27.7

-40. 2 -21.1 1.5 -31.1 -42.2

-26.5 4.9 -26.5 -33.2 -24.3

0. 46 -16.1 -26.2 - 29 =3.3 1.34

-20.2 -33.7 -5.0 4. 89 -25.7

-36.1 -16.2 0 5. 87 -17.3 -22.5

-12.7 R 1,73 6. .-14. 3 -19,

6. 37 calgnipted ‘and th%f%s“fts are giveR ° 2 Ryererhede %gn'a*ﬁFi ons
t he conpourmst mxhi bTdalebe n®) t oxi ¢ ef fects. V. Inhibition of cel
proliferation HaCat cells (human keratinocytes) are seeded at a density
of 10,000 cells per well in a 96 well nmicrotitre plate. The culture nedium

h the addition of 10 %
n i ncubator, then the
t est substance, diluted with culture
medi um i s added . | 3 5- br ono-

2' - deoxyuri di ne Ifs addggnggglthe t=st resr@ésoare deternined according to
t he i nstructions ({Boehrtnger—Mantherm—CetT—prot+ferfat i on ELI SA,
BrdU(colorinetrig¢)). The BrdU neasurenent 1¥a$ carriejd out at 380-490 nmin

used i s Dul becco' sl i
calf serum The

t he Pl ate Reader |nmade by g o Rad. .| The pr@I@feratlon inhibiting activity
of conpounds E, GEandHwastnvestigated—Ttheavet agE of three neasurenents
was H -8.29 - al cul ated and the

results are given as a percentage of the control (Table 5).

V. Determining the fungistatic activity

The fungistatic activity was determined by the series dilution
test (microtitre system). Sabouraud broth was used as the
nutrient medium. The inoculum amounted to about 10* to 10°
CFU/ml (CFU = colony-forming units); the incubation period was
2 to 4 days at 26°C.

The lowest concentration which allows no visible growth

(minimum inhibitory concentration MIC) was determined.
The abovementioned compounds B, E, G, I, K, L, N, 0 and R were
tested. The results are assembled in the following Table 6.

The MIC is given in ug/ml.

The following test pathogens were used:

Test pathogen Abbreviation
Cand. albicans ATCC 10231 Cand.
Sacch. carlsbergensis ATCC 9080 Sacc.
Rhod. rubra 49 Rhod.
Asp. niger ATCC 16404 Asp.
Trich. mentagrophytes ATCC 9129 Trich.
Pen. notatum CBS 19746 Pen.




Tabl e 5: control 100 E
19.6 G -2.8 H o
-8.6 V. Determining the fungistatic activity The fungistatic activity
was determ ned by the series dilution test (mcrotitre system. Sabouraud
broth was used as the nutrient nmedium -TBe rnocul um anpbunted to about 104
to 105 CFUmM (CFU = colony-formng units); the incubation period was 2 to
4 days at 26[err]C The | owest concentration which allows no visible
growt h (mpuygqum ¢ nhi bitory concentration MC) was detern1ned The

abovenentj

results

The foll

Abbr evi at — ' =

Sacch. carl sh& genkis ARCC Sacc. 2 Rhaod. rubra |49 2

R SN G v:ocl L Y BT PPN AR

rT'entagrOﬁhytco AT \Y J LT |i’ CII. LI AL TTOT (T OO T T

Pen. G 4 32 8- 30 - 4 1 1
I 64 64 64 256 8 64
K 64 128 32 16 2 8
L 32 128 8 32 1 64
N 8 64 16 >512 8 8
0 16 32 8 128 2 64
R 64 512 16 16 2 16

For pharmaceutical use the compounds of general formula I may
be incorporated in the conventional pharmaceutical
preparations for oral, rectal and topical administration in a

manner known per se.

Formulations for oral administration include for example plain
and coated tablets and capsules. For rectal administration
suppositories may be used. The daily dose is between 0.1 and
200 mg for a person with a body weight of 60 kg, but the
preferred daily dose is from 1 to 100 mg for a person weighing
60 kg. The daily dose is preferably divided into 1 to 3

individual doses.

For topical application the compounds may be administered in
preparations containing about 1 to 1000 mg, particularly 10 to
300 mg of active substance per day. The daily dose is
preferably divided into 1 to 3 individual doses.

Topical formulations include gels, creams, lotions, ointments,
powders, aerosols and other conventional formulations for
applying medicaments to the skin. The amount of active
substance for topical use is 1 to 50 mg per gram of
formulation, but preferably 5 to 20 mg per gram of

formulation. Apart from application to the skin the topical



Tabl e 6: [err] B 2 8 2 2 1

2 E 16 128 16 4 2 2 G 4
32 8 4 1 1 I 64 64 64

256 8 64 K 64 128 32 16 2

8 L 32 128 8 - 3382- 1 64 N

64 16 >512 8 8 Q 16 32 8

128 2 64 R 64 512 16 16 2

16 For HRCLU &g o HS u . I ryl a | b
incorporated In ﬁfe con%en%%r;é?g%%‘gt?rr{akg\z% |%§’?q§%}2p%i§ i o%su?%ga}cl)?a ]fle

rectal and-Xepiment «fi Micewatnembranes naneesskhbentpetopical Eoeatmentons
for oral asig nisdd@id ONchdCtYPEE PN £ EXATPALI BhA Hafi e ggﬁ%fﬁeaa%g{@ea“d

capsul es. For rectal admnistration suppositories_ Tmay sed. aily
dose i s beTfERHE JramRFRFSDChyt e rmeliper shAWer t FokoBodstdei ght of 60 kg,
but the preferred daily dose is from1l to 100 ng for a person wei ghing 60

kg. The daily dose.is preferably divided into 1 to 3, individual doses.

For topi cgqlogplbsr? c’a?i%‘ﬁuftfféyc% Jcﬁlﬁlsg%yt]%% %E?r‘%‘ﬁ?'é’t%?e‘afi ¥t epar at i ons
cont ai ni ngclableetdred 49 tige petive udabsyadfes coB80Perigradl BEFMYEa I
subst ance QﬂP(" T g i eferably divided into 1 to 3

i ndi vi dual o_se_s.lnl%%]?%%l ty?gérﬁn%l%@fl%in% }i)}ﬁg‘fb}ﬂ%eu%%?  mRERIdR a8 ¥R ons,

oi nt nent s adsbiidierss , t aeswiviklanteedsituf LonvEm | oratedoratl o i ofist her
appl yi ng nedi Gaireqt ski he Ty t i ce, for 4
topi cal use ils 1 toﬁSS%&n%é‘%eﬁg%% 0 jf%(}gﬁlfa%%%?\fé b%%%#gf%?é;bﬁ/ got%)%ZO
ng per gr &MtoPreferakaty oh:- 0Rd? t0 f3%m application to the skin the topical

The active substances may be added to the feed as they are.
Thus, the feeds for laying hens according to the invention
contain, in addition to the active substance and optionally a
conventional vitamin-mineral mixture, maize, soya bean flour,
meat meal, edible fat and soya oil, for example. To this feed
is added one of the abovementioned compounds of formula I as
active substance in a concentration of from 0.01 to 1%, but
preferably 0.05 to 0.5%.



- 31 - formul ations of the present invention may al so be used in the .
treatnment of nucous nenbranes accessible to topical treatnent. For exanple,
the topical fornulations may be applied to the mucous nenbranes of the
mout h, | ower colon, etc. For use in poultry rearing for the production of
| ow- chol esterol eggs the active subst-arx®s- of general fornmula | are

adm nistered to the annals by the usual nethods as an additive to suitable
feedstuffs. The concentration of the active substances in the finished feed

I s normnal 0 .19 r % T Y
subst anced oot 1oh by, ettt HAYY o M cnd (i diS more |
hens accofuildy -t Fheh&finpdmasogicmnt alare idetaminesh an yepdydrade

subst ance,3n¢ AP RRAIHSE FAMEMd A oV IDAREA&E@ M xture, maize,
soya bean flour, neat neal, edible fat and soya oil, for exanple. To this

feed is added one of the abovenentioned conpounds of formula | as active

subst anceal) Nad ugAMEeRd lcdiden pfada ofpypdE)N 0 1% but preferably 0.05 to
0.5% - 32 - The foll ow ng Exanpl es

serve to illustrate the invention nore fully. The Rf-val ues given were
det er m neth) opifddady gedde IRt obt ai ned from E. Merck of Darnstadt on: a)
al um ni um oxi de F-254 (type E) b) silica gel 60 F-254 Exanpl es of the

preparation of the starting materials: Exanmple A
Examples of the preparation of the starting materials:

Example A

trans-N-Methyl-4-[4- (piperidinomethyl)phenvl]cyclohexylamine

26 g (0.15 mol) of 4-phenylcyclohexanone are stirred with 160
ml of a 6 % methylamine solution in toluene in the presence of
30 g of molecular sieve M 3 A overnight in a sealed flask.
After filtering and concentration by evaporation the residue
is dissolved in 200 ml of methanol and at -20°C 7.8 g sodium
borohydride are added batchwise. After it has all been added
the mixture is stirred overnight at ambient temperature. After
evaporation of the methanol the remainder is taken up in 150
ml of ice water and made strongly acidic with conc.
hydrochloric acid. After saturation with common salt the
hydrochloride precipitated is suction filtered, the mother
liquor is made strongly alkaline with 6N sodium hydroxide
solution, extracted with ethyl acetate, dried and evaporated
down. The hydrochloride precipitated is suspended in a mixture
of water and ethyl acetate and, under cooling, made strongly
alkaline with 6N sodium hydroxide soclution. The ethyl acetate
phase is washed with water and saturated saline solution,
dried and evaporated down. Crystallisation of the residue from
petroleum ether yields 15.1 g trans-N-methyl-
4-phenylcyclohexylamine (colourless crystals). The petroleum
ether mother liquor is evaporated down and combined with the
evaporation residue from the hydrochloride precipitation.
Separation on aluminium oxide (activity stage III, ethyl



trans- N- Met hyl - 4-[ 4- (pi peri di nonet hyl ) phenyl | cycl ohexyl am ne 26 g (0.15
mol) of 4-phenyl cycl ohexanone are stirred with 160 ml of a 6 % net hyl am ne
solution in toluene in the presence of 30 g of nolecular sieve M3 A
overnight in a sealed flask. After filtering and concentration by
evaporation the residue is dissolved ir 280-m of methanol and at -20[err]C
7.8 g sodium borohydride are added batchwi se. After it has all been added
the mxture is stirred overni ght at anbient tenperature. After evaporation

of the metRagoheLhBat BRLOACE LS ! aken upol 8. 150, 1l) Ol Laa natl gr jang Jrde

strongly acidic w rochloric aC| Af t ér arati 6n
salt the hyaEbehtérphenyierrprhargdaminsucti-4ngf tiraasedompbundoahdr 5l.ilqgor

i s made stds@nglmlﬁtﬁaélae wikh GNgsedhHaLiydeexidessol ution, extracted with
et hyl acet ﬂ; ﬂ n fva orated down. The hydrochloride precipitated is
suspended P e%Y ?geﬁY RALBF-and ethyl acetate and, under cooling, nmade

strongly atdehl nylwahoﬁNtsaﬂsumwdhyzLdepaehynbyaloﬂiaﬁy@hmxheac@Tga%e
saline_solution, dried and

t
gcg;grgfeg?% mg ¥%?$ %ﬁ?ggggtlSRTBFr?ﬁﬁsrﬁgVﬁﬁé 1from petrol eum et her vyi el ds

15.1 g trans-N-nethyl - 4-phenyl cycl ohexyl am ne (colourless crystals). The

h I
Bvapor at 1 o roog are FoabBhL e o UAR o hEen LR PR a v o LERakd A6,
al um ni umad de2 (hcgi VPt §2smay pf|trgehyylam1ne are dissolved in 200 ml
© 38 . MelERyDeALOLatd SISt dodlifigZulnVivk Yhchdy %o 193Ch81)"

net hyl - 4- phenyl cycl ohexyl am ne g rans conpound a mxture
of cis- arfaftéla%éﬁﬁ?e? Jypraetbnényh 9€P§ﬁ§§@?1:§ni-ﬁe50mﬂ-aﬁt§lyaal dcetate

trans- Nmfyladd@@e@yépwgé@hgﬁal aﬁifeedlﬁois 8 £68cRe?0 9f HENLAI YAfter

rans: N el ACHBHRYS TR, ek RO PRC afgMROTathTe Ot e WoKFUBE ia

triethyl andilnted wi s obvieyl i ac208tel and ﬁ&hhiladaﬁﬁtﬁg ?atérér\g![ Ldi%ﬁggl i ng Wlh;|h

;ggtzfeoaréﬁﬂﬂ%éghgpd%mné%ganﬁg%%rICh%8;§$£h¥fﬁ?$hg$n§ XuWéthAF?EPratEd

st andi ng dRk¥ngrmokut bomi chte t rapidue upktahvedi after dsying (magnesium
sulphate) and evaporation is dissolved under heating in a
mixture of petroleum ether and ethyl acetate (10:1, v:v). Slow
cooling, ultimately to 0°C, yields 34.3 g (91.3% of theory) of
trans-N-methyl-N-2,2,2-trichloro-ethoxycarbonyl-4-
phenylcyclohexylamine as colourless crystals, melting point
84-86°C.

A further 1.1 g (2.9 % of theory) of this product are obtained
after evaporation of the mother liquor and purification of the
residue on silica gel (petroleum ether/ethyl acetate =10:1 to
5:1, wv:v).

35.4 g (0.097 mol) of this compound are dissolved in 950 ml of
dichloromethane. After the addition of 30.7 g (0.345 mol) of
paraformaldehyde and 30.7 g (0.226 mol) of zinc chloride,
hydrogen chloride is introduced (2 hours at ambient
temperature) and stirred overnight at ambient temperature.
Excess hydrogen chloride is eliminated in a nitrogen current
and the reaction mixture is poured into cooled aqueous
disodium hydrogen phosphate solution. The organic phase is
separated off, the aqueous phase is extracted twice with



diluted with ethyl acetate and washed with water, dilute hydrochloric acid,
again with water and finally with saturated saline sol ution. The residue
obtai ned after drying (nmagnesium sul phate) and evaporation is dissol ved
under heating in a mxture of petroleumether and ethyl acetate (10:1,

viv). Slow cooling, ultimately to O[ert]®} yields 34.3 g (91.3% of theory)
of trans-N-nethyl-N-2,2,2-trichloro-ethoxycarbonyl -4- phenyl cycl ohexyl am ne
as colourless crystals, melting point 84-86[err]C A further 1.1 g (2 9 %
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nol ) of parafar Ide 3 0. 226 ﬁ% nc chl oride, hydrogen
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over ni ght aaidlamimmrtto tlenperaat (F%. 5 B oef sty pgeno £ hinehaeged etaptpaged in

a nltrogelpn glér]:rl%ﬁt hospi%ee(ﬁcélé)%fn%u&%&zl gf)% ed |n o ool ed aqueous

di sodi um rogen soluti on nic 138 1 s eparated of f,
t he aqueo@gllﬂiﬁ@ﬁwm&m&t)@ gty WiN+R, 2, 2- trlchlorethoxycarbonyl—

34 - WE%l@?feﬁl'aQﬁrﬁ?qé flﬁﬁ%%éﬁ q&@?@%&fﬁeﬁ_@g@éﬂ?&% Jdgshed with

water, driéd wth nesi ums at e and evapor at e residue is
purified E?Yc‘:”ﬁta&?at e d @ilgea (gt r perrekavrretthen/ethrtate =
20: 1 to lacktatev)Lo:mn a,dd;)tlon to 14.0 g (39.5 % of theory ) of unchanged
starting material, 19.0 g (47.4 %of theory ) of trans-4-(4-

chl oronmet hyl phenyl ) -N-nmet hyl - N-2, 2, 2-tri chl or et hoxycar bonyl -

cycl ohexyBani mg i(@mmietldi red ghi g rwﬁpaun@famldatgém@rmtaﬂlxﬁixtﬁiré%ﬂe
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t et rahydr pfipexAdime erieardlded 1t hey n(ibthvre iof giiiperddlioveemisgladded, t he

mxture i gmBlibhtedetpeh@idte @hnd then stirred for 3 hours at 50°C.
After cooling it is poured onto water and extracted three
times with ethyl acetate. The organic phase is washed with
water and saturated saline solution, dried (magnesium
sulphate) and evaporated down. Purification of the residue by
chromatography (aluminium oxide, activity stage III, petroleum
ether/ethyl acetate = 10:1) yields 750 mg (81.2 % of theory)
of trans-N-methyl-N-2,2,2-trichloroethoxycarbonyl-4- [4-
(piperidinomethyl)phenyl] cyclohexylamine (pale yellow
crystals), Rf value 0.52 (aluminium oxide, petroleum
ether/ethyl acetate 5:1).

730 mg (1.58 mmol) of this compound are dissolved in 1 ml of

- glacial acetic acid and 5 ml water. At ambient temperature 1.5
g of zinc powder are added in one go (vigorous foaming after a
short time). The mixture is stirred for 30 minutes at ambient
temperature, then for 1 hour at 50°C, cooled, water and ethyl
acetate are added and the resulting mixture is made strongly
alkaline with 6N-sodium hydroxide solution. After filtration
the organic phase is separated off, washed with water and
saturated saline solution, dried (magnesium sulphate) and
evaporated down. 340 mg (75.1 % of theory) of trans-N-methyl-
4- [4- (piperidinomethyl)phenyl] cyclohexylamine are obtained



anbi ent tenperature and then stirred for 3 hours at 50[err]C. After cooling
it"is .poured onto water and extracted three times wth ethyl acetate. The
organi ¢ phase is washed with water and saturated saline solution, dried
(magnesi um sul phate) and evaporated down. Purification of the residue by
chromat ogr aphy (al um ni um oxi de, activitysstage |11, petrol eum ether/ethyl
acetate = 10:1) yields 750 ng (81.2 % of theory) of

trans- N-net hyl - N2, 2, 2- trichloroethoxycarbonyl 4-[ 4-

(pi peridi ' n %% ( e y Rf val ue
(PLgert o npBtiy plnayevel ahet e (9eh oy pud iy hrokabg) T val ue
mrol ) of tMﬂQhXiﬂnﬂnﬁhﬂwadewmsthamwﬂ|ﬁ011n1V07)gIaC|aI acetlc aC|d and 5
M water. At anbient tenperature 1.5 g of zinc powder are added in one go
(vigorous foamng after a short tinme). The mxture is stirred for 30

M nutes atThemiehtovinperre (Phtaines 2orlagpwely at 50[err] C, cool ed, water
and ethyl acetate are added and the resultlng m xture i s nmade strongly

al kal i ne th 6N-sodi um oxi qutl After filtrati t he organic
phase is \ge]p)arta’faerbs oy ime '?\%‘éiu ﬂﬁ‘ W@%‘EWL{%%@%%??M sol uti on,
dried (nagnﬁ51¢m&xyﬂ@mmme) and evaporated down. 340 ng (75.1 % of theory)
o Ly ans Mok W pndied fof 81 BRELELORIELRY' bpREsy a5e! obsy¥l.artog are
crystal s) ,ci¥fstval sip Bf 3vihhen? tan{akinenivet byidae patveleennet hanol 40: 1

ViV). 1 ai ppd ogousl y: (1)
trans- Nw#gﬁﬁ§4 pyrro%p%lnoﬁéfﬂp?%phenyl]- cycl ohexyl am ne, from

4- phenylcyclohexanone and pyrrolidine; colourless crystals; Rf value 0.44
(al um ni umHXiwWeanPes L p4 em@&méﬁim&e@ﬁ?i%ﬁeéyﬂ—] -N- Méthyicg%clohexyl—
trans-4-[ 4- (di et hyl am nonet hyl ) phenyl ] - N- net hyl cycl ohexyl - am ne, from
4- phenyl cydMexanone and di et hyl am ne; col ourl ess soli d;

from 4-phenylcyclohexanone and diethylamine; colourless solid;

Rf value 0.25 (aluminium oxide, methylene chloride/methanol
40:1, v:v)

(3) trans-4-[4-[(2-hydroxyethyl)methylaminomethyl]phenyl]-N-
methylcyclohexylamine,

from 4-phenylcyclochexanone and N-methylethanolamine;
colourless solid; Rf wvalue 0.33 (aluminium oxide, methylene
chloride/methanol 20:1, v:v)

(4) trans-4-[4-(di-n-hexylaminomethyl)phenyl] -N-methylcyclo-
hexylamine,

from 4-phenylcyclohexanone and di-n-hexylamine; colourless
solid; Rf value 0.26 (aluminium oxide, methylene
chloride/methanol 40:1, v:v)

(5) trans-4-[4-(di-sec-butylaminomethyl)phenyl] -N-
methylcyclohexylamine,

from 4-phenylcyclohexanone and di-sec-butylamine; colourless
solid; Rf value 0.58 (aluminium oxide, methylene
chloride/methanol 20:1, v:v)

(6) trans-N-methyl-4-[4- (N-methylallylaminomethyl)phenyl] -
cyclohexylamine,



Rf value 0.25 (alum nium oxi de, nethyl ene chl oride/ net hanol 40:1, v:v)

(3)" trans-4-[4-[ (2-hydroxyet hyl ) net hyl ani nonmet hyl ] phenyl ] - N-

met hyl cycl ohexyl am ne, from 4-phenyl cycl ohexanone and N- et hyl et hanol am ne;

col.ourl ess solid; Rf value 0.33 (alum nium oxi de, nethylene

chl ori de/ met hanol 20:1, v:v) (4) - 36 -

trans-4-[ 4-(di - n- hexyl am nonet hyl ) phenyl ] - N-net hyl cycl o- hexyl am ne, from

4- phenyl cycl ohexanone and di - n- hexyl am ne; col ourl ess solid; Rf value 0.26

(al um niu i de, $Efo Lde/ r i av) s (D)

trans-4-| ?x%ll:l Ejfepc%}?wf am n%%eﬁlb??pﬁ%%%ﬁﬁ%%%ly%gcf‘%ﬁékyfg%noh%,lefrsom

4-pheny|cf%ﬂdﬁbkéﬁ%ﬁ%aﬁﬁﬁ Qi23eka ymhmmn@$1@@lom¢€bx e8slid: Rf val ue

0. 58 (al ursHld X/ fkeshamdhydene, chley i de/ net hanol 20:1, v:v) (6)

trans- N-net hyl -4-[ 4- (N-nmet hyl al | yl am nonet hyl ) phenyl ] - cycl ohexyl am ne,

- 36 - from 4- phenyl cycl ohexanone and N-nethyl allyl am ne;, col ourl ess

solid; Rf (Al uerdh-N{reting i+ 4] HX (Nleme triey Iyt eper gl oni AeheEhianpheA911 -

ViV) (M) s fgﬁ{ﬁg-4-[4-(N—nethylpropargylaninonethyl)phenyl]-

cycl ohexyl@am ne, trom 4-phenyl cycl ohexanone and N- net hyl propar gyl am ne;

col our | es§Frony &-ghen¥cwel elzexand sdndi N et lox] pleopaegpysmwheae ;

chl ori de/ Ranal X : ( o .

cis/t rans[%-lnet h elgf%-cfﬂxé(/tn%lrsho I n‘{)anlél%%y? )2p:?1e$16§/ H-Ilr(%/% o?l}&%?amm%tél?ylene
chloride/methanol 40:1, v:v

(8) cis/trans-N-methyl-4-[4- (morpholinomethyl)phenyl] -
cyclohexylamine,

from 4-phenylcyclohexanone and morpholine; colourless solid;
Rf values 0.26 and 0.48 (aluminium oxide, petroleum
ether/ethyl acetate = 5:1, v:v)



from 4- phenyl cycl ohexanone and norpholine; colourless solid; Rf values 0.26
and 0.48 (alum nium oxide, petroleumether/ethyl acetate = 5:1, v:v)

- 37 - Exanpl es of the preparation of the end products: Exanmple 1
trans- O (4-chl orophenyl ) - N-4-[ 4- (di et hyl am nonet hyl ) phenyl ] -

cycl ohexyl - N- net hyl car bamat e- hydrochl oride - 250 ng (1 mmmol) of

trans-4-[ 4- (di net hyl am nonet hyl ) phenyl ] - N- net hyl cycl ohexyl am ne and 0.3 mi
triethylamne are placed in 20 m of nethylene chloride and 210 ng (1.1

D!) O e lRLOPUETVh 5 BLBE TBHECE N R bl Sz BLAKbene chl orl de are

added dr opw xtur strrred overni |Iuted W th
net hyl ene chlorlde, washed with water and saturated saline solution, dried

and evaporgiiﬂbggmp. The residue is purified by colum chromat ography
(silica gel, nmethylene chloride/ nethanol =9:1, v:v). The product obtained is

di ssolved in nethylene chloride, mxed with ethereal hydrochloric acid and
t he hydr octi-ans de- (4- gheskophehpl) by-4 he4 addiine Ry DamehbRethi ) phewssli-ng

with ether_a % o of. the title conmpound are
obt ai ned &¥¥% nﬂ% %%f?gs@etggg?%ﬁgﬁ@a ¢ ¥$r°c£¥%r v3fue of the free base:

0.62 (S|I|fﬁr1yﬂ———ﬁe%hy+eﬁe—eh+eP+de#ﬁe%haﬁe+———9—&——v—v}—+++%ﬁ%fﬁﬁ&ﬁ++ﬁﬂ
(200 MHz, DVsO-d6), signals at ppm 1.5-1.95 (m 8H), 2.5-2.7 (s + m 7H),

2.8-3.0 (285, o Wl (7 i} %Eﬂ t%&?l - % (%dll%é‘&hyia%lﬁorﬁeéﬂyl?E‘henyI'j‘eN-

foll owi ng are
trans- Obéﬂ&WYMMC}qh€&Yh@mh§teaﬁﬂﬂoﬁe3 hkyl)'pnéﬂiyhvlamlne are placed in

20 ml of methylene chloride and 210 mg (1.1 mmol) of 4-
chlorophenyl chloroformate in a little methylene chloride are
added dropwise. The mixture is stirred overnight, then diluted
with methylene chloride, washed with water and saturated
saline solution, dried and evaporated down. The residue is
purified by column chromatography (silica gel, methylene
chloride/methanol=9:1, v:v). The product obtained is dissolved
in methylené chloride, mixed with ethereal hydrochloric acid
and the hydrochloride is precipitated by the addition of
ether. After washing with ether and drying, 276 mg (63.1 % of
theory) of the title compound are obtained as a colourless,

amorphous powder.

Rf value of the free base: 0.62 (silica gel, methylene
chloride/methanol = 9:1, v:v)

lH-NMR spectrum (200 MHz, DMSO-dg), signals at ppm:
1.5-1.95 (m, 8H), 2.5-2.7 (8 + m, 7H), 2.8-3.0 (2s, 3H),
3.9-4.1 (m, 1H), 4.2 (s, 2H), 7.1-7.5 (m, 8H)

The following are obtained analogously:

(1) trans-O-benzyl-N-4-[4- (dimethylaminomethyl)phenyl] -
cyclohexyl-N-methylcarbamate,

from trans-4-[4- (dimethylaminomethyl)phenyl] -N-
methylcyclohexylamine and benzyl chloroformate; colourless oil
(after purification by column chromatography on aluminium
oxide (ethyl acetate/petroleum ether = 3:1, v:v));



cycl ohexyl - N- et hyl car bamate, from _

trans-4-[ 4- (di met hyl ani nonet hyl ) phenyl ] -N- net hyl cycl ohexyl ani ne and benzyl
chl oroformate; colourless oil (after purification by colum chromat ography
on.al um ni um oxi de (ethyl acetate/petroleumether = 3:1, v:v));

- 38 Rf val ue: 0.44 (alum nium oxi de;- 88hyl acetate/petroleumether =
3:1) (2) trans-0O cycl ohexyl -N-4-[4-(di met hyl am nonet hyl ) phenyl | -

cycl ohexyl - N- et hyl car bamat e, from

trans-4- [ 4&£ dme&@yl@rm@ombmﬁpﬁﬁnaskiaémF yitcx?ggate? lél:%heﬁma%@her

cycl ohexyl chl oroformate; nelting point ol umm
chronatograﬁhy bn al uni ni um oxi de (petrol eum ether/ethyl acetate = 3:1,
ViVv)) (3) trans S—(4 chIorophenyI)-N—4-[4-(dinethylan1nonethy|)-

Franes 4| 400 RO An e RAERROY S pRehy K- KEABERPY LoBiBomR syl ARPREYAAa

4-ch|orophﬁmﬂohhxyﬂemhhethybcanb&méﬁeepared from 4-chl or ot hi ophenol and

(et hyt on o o PR T T RHAEEn] L EhoRRLIPT, £RERTT) R PRLy PR g O

nethylenehﬁ#xﬁﬁm&ﬂ%e%h@nQYcLobezylVch)orofdymate, melting point: 2°C

cis-S (4- C{Hﬂfé’.ﬂgr@é"l’ﬁr)m Ne &bt ?%%g?%%?@‘ ﬁ?gﬁ%@%{n)n o%§1def rBetroleum

phenyl]cyc hex N—nethyldlt or |

cis-4-[4-&h Xéﬁ n%ﬁ%?%??)ph%h%l]VNVhbthyIcyclo- hexyl ami ne and

4- chl or ophenyl dlthlochlorofornate colourless powder; Rf val ue of the free
oride/ net hanol =

5
Crans- S ?4‘38h|tollrca yh4 %QXT%% lﬁ&rén{ﬁoﬁ@%mwﬁwlamlnomeéhyls
phenyl]cytﬁlrdwleyéltﬂRéWlmm@n: ehwda@b@rh@tede from

S (4 ohi oraSbIAIE of‘gfﬁﬁﬁﬂo%{%@fﬁ%“f%rxl%%m%%ﬂi SEEVEL AN R BR SacTp t ne

free basehamyiamwne(anKA chlorophenyl dithiochloroformate (prepared
from 4-chlorothiophenol and thiophosgene); colourless powder
(after column chromatography on silica gel (methylene
chloride/methanocl = 9:1, v:v));

Rf value: 0.65 (silica gel, methylene chloride/methanol = 5:1,
viv)

(4) cis-S-(4-chlorophenyl)-N-4-[4- (dimethylaminomethyl) -
phenyl] cyclohexyl-N-methyldithiocarbamate-hydrochloride,

from cis-4-[4- (dimethylaminomethyl)phenyl] -N-methylcyclo-
hexylamine and 4-chlorophenyl dithiochloroformate; colourless

powder; Rf value of the free base: 0.65 (silica gel, methylene
chloride/methanol = 5:1, v:v)

(5) trans-S- (4-chlorophenyl) -N-4- [4- (dimethylaminomethyl) -
phenyl] cyclohexyl-N-methylthiocarbamate-hydrochloride,

from trans-4-[4- (dimethylaminomethyl)phenyl] -N-methylcyclo-
hexylamine and S- (4-chlorophenyl)-chlorothioformate;
colourless powder; Rf value of the free base: 0.5 (silica gel,
methylene chloride/methanocl = 9:1, v:v)

(6) cis/trans—o—(4-chlorophenyl)—N—methyl-N—4—[4—(morpholino—
methyl)phenyl] cyclohexylcarbamate-hydrochloride,
from cis/trans—N—methyl—N—4—[4-(morpholinomethyl)phenyl]—



met hyl ene chl oride/ methanol = 9:1, v:v) (6)

ci 8/trans-o-(4-chl orophenyl)-N net hyl - N-4-[ 4- (nor phol i no-

met hyl ) phenyl ] cycl ohexyl car bamat e- hydr ochl ori de, from

ci s/trans-N-net hyl - N-4-[ 4- (nor phol i nonet hyl ) phenyl ] -

- 39 - cycl ohexyl am ne and 4-chl oropheBgl -chl orof ormate; col ourl ess
powder; Rf value of the free base: 0.35 (al um nium oxide, petroleum
ether/ethyl acetate = 5:1, v:v) (7)

trans- O (4s %@%?%ﬁ&M% é“éﬁgtmyéhfbéé éﬁ? Pi PRI bILPBFmate; colourless

met hyl ) pheny exyl car bamat e- hydr ride, from _
t rans- N- meRPwdler: 4Rf avabupepf diRenErag| baseny Pt 85 cldlupdrinanprédgnd

4- chl or ophedwto ThhRr Of REFPEEhyLoheut hess=powllery . val ue of the free base:
0.48 (alum ni um oxi de, petroleumether/etlyl acetate = 10:1, v:v) (8)

trans- O (4-chl orophenyl ) - N-net hyl - N- 4-['4- (pyrrol i di no-

met hyl ) phe(y) | eyshehexys cahbareprehyly eNhhethge-NFeofu - (piperidino-
trans-N—netﬁyl-%?é%%4-£ rr Ihdineﬁ%tgglgghg L] gygh 9-.; Rexyl am ne and

4~ ohl or opHERYTY EHPBFBY b P Lobe SR RA LA b LT SHRL ORI 0f "t he free base:
0.32 (al unfrdrntoxngeN-pethpl eintefhelpepaylidanenatbyt) phenyilleyclot9)

Y1 oyl R REaE T ot baate SR Ln T B REL O faper colourless

trans- N- 4-Bqer et R vadnenef hyhe pééﬁw bagepef h9$c;§élbminéwl awiiAde . and

4- chl or opheswlo chhRr Of REPPLEELyEOLQUELESS=PoYder ; R) val ue of the free base:
0.48 (al uri nium oxi de, petroleumether/ethyl acetate = 5:1, v:v) (10)

trans- O (4-chl orophenyl)-N-4-[4-[(2-hydroxyethyl)-methyl- am nomethyl ]
phenyl | cyc{@hepyindtoe{hythaobephéayt hyRraebhol iHe4 - Taopyrrolidine-

Lé?ﬂ;[2;gﬁ%%g&§$%£¥%%$§%§§Q¥%%$%§Qé%gﬁ%$g€§Fg¥%¥§$ﬁg¥%¥d%;Iourless powder ;
Rf val ue dfrdrhetfame-NasethPl 19-4 al4nipynmodbidilrompehyd) phengl heytabhyl
acetate :Hg£ylgﬁfﬁe and 4-chlorophenyl chloroformate; colourless
powder; Rf value of the free base: 0.32 (aluminium oxide,
petroleum ether/ethyl acetate = 5:1, v:v)

(9) trans-0O- (4-chlorophenyl) -N-4- [4- (diethylaminomethyl) phe-
nyl] cyclohexyl-N-methylcarbamate-hydrochloride,

from trans-N—4—[4—(diethylamihomethyl)phenyl]-N—methylcyclo—
hexylamine and 4-chlorophenyl chloroformate; colourless
powder; Rf value of the free base: 0.48 (aluminium oxide,
petroleum ether/ethyl acetate = 5:1, v:v)

(10) trans-O- (4-chlorophenyl)-N-4-[4-[(2-hydroxyethyl) -methyl-
aminomethyl] phenyl]cyclohexyl-N-methylcarbamate-hydrochloride,
from trans-N-4-[4-[(2-hydroxyethyl)methylaminomethyl] phenyl]-N-
methylcyclohexylamine and 4-chlorophenyl chloroformate;
colourless powder; Rf value of the free base: 0.19 (aluminium
oxide, petroleum ether/ethyl acetate = 1:1, v:v)

(11) trans- (O-4-chlorophenyl) -N-4-[4- (di-n-hexylaminomethyl) -
phenyl] cyclohexyl-N-methylcarbamate-hydrochloride,

from trans-N-4-[4-(di-n-hexylaminomethyl)phenyl] -N-
methylcyclohexylamine and 4-chlorophenyl chloroformate;



(11) trans-(0-4-chl orophenyl)-N-4-[4-(di-n-hexyl am nonet hyl) -

phényl ] cycl ohexyl - N- met hyl car banat e- hydr ochl ori de, from

trans- N-4-[ 4-(di - n- hexyl am nomet hyl ) phenyl ] - N- et hyl cycl ohexyl am ne and
4- chl orophenyl chl or of or mat e; - 40 -
col ourl ess powder; Rf value of the free dase: 0.58 (al um ni um oxi de,
petrol eum ether/ethyl acetate = 10:1, v:v) (12)

trans-N-4-[4-(di - sec-butyl am nonet hyl ) phenyl ] cycl ohexyl

0- (4-chl oLy yl C anpf
trans- N 4- %I&?‘% -e?sse%l- &%gamaénfc))rret L??% ﬁeny%] Prl[\é cyc? ae%l/ é?nnrl\g and
4-chl oropl@@ﬁylle,cm@rmlcﬁ%t@:hwm s@%ﬁﬁrﬁﬁaﬁ zal‘ﬂe"bf the free base:
0. 60 (al um ni um oxi de, petroleum ether/ethyl acetate = 10:1, v:v) (13)
trans- O (4- chlorophen N-nethyl -N-4-[4-(N-meth I-I\g—

1 1y am Ao PRy I4 U BHOGA C BT hy 1) phenyl] cyclohexyl-
trans- N nﬂ—*’(ﬁ'—dﬂ-l%x{o%rﬁdﬂrymt*I\E’Jmé‘twid/émﬁ'mntydﬁoclpr@rWdé cycl ohexyl am ne

ond | LSRG, o 01 ) ST Sl oo

trans- O ( 4ycibhreoplemine MmktdwdhMorogherN et hytofdrmate; colourless

pr opar gyI t Y, e

Croper & SRR N Y el QIR SR [ hyinium oxide,

phenyl ] cy@le@hr@lﬁtmmatéiwfcelﬂﬁ}chlaﬁmy# hidbr dTUT)rrat e; colourl ess powder;
Rf val ue: 0.38 (al um nium oxide, petroleum et her/et hyI acet ate = 5:1, v:iv)

(15) trans- 0(4 chl oropheny N-net hyl - N-4-[ 4- (

net hyl ) phdayl ] EFensr&ayd *El)é?ﬁ?@m)o-@ﬁtmﬁqlu@ -+ 17{4 (N-methyl-N-

tL ansI i\FﬁFaMt hhﬂﬁhorr@ﬁbﬁlq dtﬂiﬁr‘]élél: VG DESERhAYE ) - f ol oued
en me n or or of or nat ol | owe

By cl>leaV| i B‘f %lihla 1\?0& 4 }&%oﬁgy%]tﬁ%‘f’rﬁ‘?r%%tf }ﬁ]yl:lrochl oric

aci d; col phehedg qgmmﬂfexﬂamaaimeami 4-|”tﬁ'1]fdi]ﬁ:Ep]:iEIS§el dhToxef atrmant @im oxi de,
colourless powder; Rf value: 0.58 (petroleum ether/ethyl
acetate = 5:1, v:v) '

(14) trans-O-(4-chlorophenyl)-N-methyl-N-4-[4- (N-methyl-N-
propargylaminomethyl) phenyl] cyclohexylcarbamate,

from trans-N-methyl-N-4-[4- (N-methyl-N-propargylaminomethyl) -
phenyl] cyclohexylamine and 4-chlorophenyl chloroformate;
colourless powder; Rf value: 0.38 (aluminium oxide, petroleum
ether/ethyl acetate = 5:1, v:v)

(15) trans-O- (4-chlorophenyl) -N-methyl-N-4-[4- (methylamino-
methyl) phenyl] cyclohexylcarbamate-hydrochloride,

from trans-N-4-[4- (tert.-butyloxycarbonylmethylaminomethyl) -
phenyl] -N-methylcyclohexylamine and 4-chlorophenyl
chloroformate, followed by cleaving of the tert.butyl-
oxycarbonyl group with ethereal hydrochloric acid; colourless
powder; Rf value of the free base: 0.5 (aluminium oxide,
methylene chloride/methanol = 40:1, .v:v)

(16) trans-N-4-[4- (dimethylaminomethyl)phenyl]cyclohexyl-N-
methyl-0O- (4-methylphenyl) carbamate,

from N-4-[4- (dimethylaminomethyl) phenyl] -N-
methylcyclohexylamine and 4-methylphenyl chloroformate;



met hyl ene chl ori de/ net hanol = 40:1,.v:v) (16)

trans- N-4-[ 4- (di net hyl am nonet hyl ) phenyl ] cycl ohexyl -

nmet hyl - O (4- et hyl phenyl ) carbamate, from _

N-4- [ 4- (di met hyl am nonet hyl ) phenyl ] - N- et hyl cycl ohexyl am ne and

4- et hyl phenyl chl or of or mat e; - 41 - - 41 -
Rf val ue of the free base: 0.47 (al um nium oxi de, petroleunlether/ethyl
acetate = 5:1, v:v); nelting point of the free base: 93[err]C

treating V‘kfthYQéOSP' Oh5o£PeLaphle . 1Y aC LR RS 206, nﬁgtrgﬁ'e%” ess

powder, nelting point treafin ee base
nethanesul%hbﬁ?éeﬁbYa ﬁﬁeéﬁt@thyﬁ éeeVaVéfether m xture the

nethanesuI@@pﬂgﬁ§ pesnebbai pad. rEekobgpkessopewder, nelting point 165[err]C
By treating the free base with L-tartaric acid in a nethanol- ethyl acetate

m xture the tartrate was obtained. Col ourl ess powder, nelting point
135[ err] C.By tﬁéatingnwiBhnnyhybcﬁabﬁlaeabyaphﬁayhydbbéhhérﬁaép%ébdInO-

hyl ) phe l.oh Ith b orid
(T ano: N neChOR SRE4 [ SOLBIBLEP A RONAERyl FEhERDP] POEYE SRERSH ami ne and
0-4- nethylphenyl chlorothlofornate col ourl ess powder; Rf value of the free
??Zje O 3% Pﬁﬂ}ﬂg%’ﬁéd& géewgkﬁQSFQQ%Qxhlgﬁg}l%_eaaéom a¥ V)
nethy|)pheﬁ®¢¥%y@¢@h@&9fééh@nnmnétherbba|methenesubphonate was
trans- N- mespyh 1 hed: [éoieupfégglﬁeaaébyla@be%] poEMEl 9?@%' am ne and

4- met hyl phenyl chl orof ormate; col ourl ess powd ue of the free base:
0. 43 (al um ni um oxi de, petrol eum et her/ et hyl| acetate = 10:1, v:v)

By treating the free base with L-tartaric acid in a methanol-
ethyl acetate mixture the tartrate was obtained. Colourless
powder, melting point 135°C.

(17) trans-N-methyl-O- (4-methylphenyl)-N-4-[4- (piperidino-
methyl)phenyl] cyclohexylthiocarbamate-hydrochloride,

from trans-N-methyl-N-4-[4-(piperidinomethyl)phenyl] -
cyclohexylamine and O-4-methylphenyl chlorothioformate;
colourless powder; Rf value of the free base: 0.35 (aluminium
oxide, petroleum ether/ethyl acetate = 10:1, v:Vv)

(18) trans-N-methyl-O- (4-methylphenyl) -N-4-[4- (piperidino-
methyl) phenyl] cyclohexylcarbamate-hydrochloride,

from trans-N-methyl-N-4-[4- (piperidinomethyl)phenyl] -
cyclohexylamine and 4-methylphenyl chloroformate; colourless
powder; Rf value of the free base: 0.43 (aluminium oxide,
petroleum ether/ethyl acetate = 10:1, v:v)

(19) trans-N-4-[4- (dimethylaminomethyl)phenyl] cyclohexyl-N-
methyl-O- (4-methylphenyl) thiocarbamate-hydrochloride,

from trans-N-4-[4- (dimethylaminomethyl) phenyl] -N-methylcyclo-
hexylamine and O-4-methylphenyl chlorothioformate; colourless
powder; Rf value of the free base: 0.29 (aluminium oxide,
petroleum ether/ethyl acetate = 5:1, v:v)



(19) trans-N-4-[4-(di met hyl am nomet hyl ) phenyl ] cycl ohexyl - N-

methyl - 0- (4- et hyl phenyl ) t hi ocar banmat e- hydr ochl ori de, from .

trans- N-4-[ 4- (di met hyl am nomet hyl ) phenyl ] - N- et hyl cycl o- hexyl anmi ne and .

0- 4- et hyl phenyl chl orot hi of ormate; col ourl ess powder; Rf value of the free
base: 0.29 (alum nium oxi de, petrol eumesper/ethyl acetate = 5:1, v:v)

- 42 - (20) trans-N-4-[4-(di met hyl.am nonet hyl ) phenyl ] cycl ohexyl - 0- 4-

f I uor ophenyl - N- net hyl car bamat e, }‘romtraﬂsI ] i

N-4-[4-(di h ] h - N ne cl o- e amne and
0- 4-1[ I ug)r o@nﬁ%%%ﬁ%# Br%?gfﬂé/%y@% he°‘§‘?E%{KQPPEBYEXS%&(%E?%Y%PUr‘h ni um
oxi de, pet ]mmh@ll}hbrbfemwyhyfé@@ﬂaa@ateg:é, v: !\L/) , el phn?mpm n';j of E'Lgtrai o
free base r _BYTdlL : Oyl 0
was obt ai%ﬁ %%ﬁsurlf egs[%oo%g%%n}g %‘?]ﬁ é!p%?%{} g%%%%?ﬂ CN Stgé % %a_tl ng
the free BS&iAMneAand st bheprerhenvili ghhprotermatacet at e- et her ni xture

the net harswgheade ks £obd abaed: EoLHUL BsRiROURehxibE! t HRErB82L0M
i Id in a nethanol -

190[err] C. By treating the free base with L-tartaric ac
et hyl aceteéilbe]?gl%w ??%t?%?ﬁa%'elwa‘é’%)ot ai ned. Col ourless powder,
nel ting pmelttitGp[msiftC. of th@ljree base 85°C.
trans-a- (4-Fl uorophenyl) - N-nmet hyl - N-4-[ 4- (pi peri di no-
met hyl ) phenyl ] cycl ohexyl car bamat e- hyd_r ochl ori de, from
N- met hy| - Ry4-Heestginse rwidin dmed hyd D Iobreiny | § cijd | bﬁmxlyymghlonﬂ?etxasf
4-f1 uor ophgynd; or, : e r, valye~ o e free
base: 0.49 (alllﬁﬁn'i uéne%%(i e%%%%%’mﬁetﬁg%t%?&tace a?e =51, viv)
(22) trans-N-nethyl -o-phenyl - N-4-[4-(pi peridinonet hyl ) phenyl ] -
CyC|OheXyE@a&ﬁﬁﬁﬁﬁﬁxﬁMﬂ%QQ@ﬁé%;P%%erﬁiﬂﬁ?éé%ﬁ%?esulphonic acid in an

- - - n -
\- et hyl EE%YH4AQ% é%g—éggggamf&gégéighe %éthanesulphonate was

obtained. Colourless powder, melting point 190°C.

By treating the free base with L-tartaric acid in a methanol-
ethyl acetate mixture the tartrate was obtained. Colourless
powder, melting point 165°C.

(21) trans-O- (4-Fluorophenyl) -N-methyl-N-4- [4- (piperidino-
methyl)phenyl] cyclohexylcarbamate-hydrochloride,

from N-methyl-N-4-[4- (piperidinomethyl) phenyl] cyclohexylamine
and 4-fluorophenyl chloroformate; colourless powder; RE value

of the free base: 0.49 (aluminium oxide, petroleum ether/ethyl
acetate = 5:1, wv:v)

(22) trans-N-methyl-O-phenyl-N-4-[4- (piperidinomethyl)phenyl] -
cyclohexylcarbamate-hydrochloride,

from trans N-methyl-N-4- [4- (piperidinomethyl)phenyl]cyclo-
hexylamine and phenyl chloroformate; colourless powder;
melting point: 218-223°C.



hexyl am ne and phenyl chl oroformate; col ourl ess powder; nelting point:
218-223[err] C - 43 - Exanpl e 2
trans- O (4-chl orophenyl)-N-4-[4-(di met hyl am nomet hyl ) phenyl | -

cycl ohexyl - N- et hyl t hi ocar bamat e- hydr ochl ori de A solution of 8.6 g (35
mmol ) of trans-4-[4-(di methyl am no- methg¢B) phenyl ] - N-net hyl cycl ohexyl am ne
in 100 M of chloroformis conmbined with 35 mM of 1N-sodi um hydroxi de
solution and 70 m of water whilst cooling with }ce. v%ilstSEtL{rin

vi gor ousl Vo f O 4-chl orophenyl chlorothioformate in o]
ch?orofor%%é%g %g gd dropwi se within 20 m nutes, whilst cooling with ice,
and stirred for 30 mnutes at O[err]C and then for 1 hour at anbient

t enper at ur&aﬁbeOOKgthmo?bpﬁény5) SRPAL L efdd@ifnéthy@émﬁo%mywbﬁé F;lil]l ed

wth nagne5|u e an orated down oduﬁt obt ai ned a

purificatioh" ?ﬁ ?Eﬁﬁ FgﬁnggPﬁﬁﬁganFFl §8F tH§l ene

chlori de/ met hanol = 5 1, v:v) is dissolved in 50 n nethylenelchloriggiagdw
d I ' t hen_et her, 0

A L T ORI L 8 0 (1

257- 259[erme}@1xb)a@berpy;] IIWINMJIYéQEGl©hﬁXY2@®lNHz;nDNBO}IdB) pfsthhakefatrm

ppm 1. 219 ESmbBnéhr: w@tﬁ53g &l(éfE&N6§3&ﬁum3h§a§o§1ég 53t 18n2a68 781
4.6 and 4.9 (2m 1H), 7. ”i
- 44 - E%bdﬁféw%ter whllst cooling with ice. Whilst stirring

- vigorously, 7.4 g of O-4-chlorophenyl chlorothioformate in 50
ml of chloroform are added dropwise within 20 minutes, whilst
cooling with ice, and stirred for 30 minutes at 0°C and then
for 1 hour at ambient temperature. The organic phase is
separated off, washed with water, dried with magnesium
sulphate and evaporated down. The product obtained after
purification by column chromatography (silica gel, methylene
chloride/methanol = 5:1, v:v) is dissolved in 50 ml methylene
chloride and mixed with ethereal hydrochloric acid and then
ether.

Yield: 11.3 g (71.2 % of theory) of the title compound;
colourless powder; melting point: 257-259°C (decomp.).
1H-NMR spectrum (200 MHz, DMSO-dg) ; signals at ppm:
1.5-2.0 (m, 8 H), 2.55-2.7 (s+m, 6+1H), 3.3-3.4 (d, 3H),
4.2 (s, 2H), 4.6 and 4.9 (2m, 1H), 7.1-7.5 (m, 8H)



trans- S-benzyl - N-4-[ 4- (di met hyl am nonet hyl ) phenyl ] cycl ohexyl -

N- et hyl di t hi ocar bamat e To 500 ng (2mmol) of .

trans- N-4-[ 4-(di met hyl am nomet hyl ) - phenyl ] - N- net hyl cycl ohexyl ani ne,
dissolved in 12 m of tetrahydrofuran, are added dropw se, at -15 to
-10[err]C, 1.25 m of a 6-nolar solutieoméf-n-butyllithiumin n-hexane. The
mxture is stirred for 1 hour at -15[err]C and then 182 ng (2.4 mmol) of
carbon di sul phide in 1 m of tetrahydrofuran are added. After one hour at
-10[ err ] Cex3dfh1@ F 2nmol ) of benzyl bromide in 2 nl of tetrahydrofuran are
added dropwse at" O[err]C and the mixture is then stirred overnight at

anbi ent tenperature. After the addition of water it is extracted with
ether, t hﬂ:r@&m—%&fme-ﬂ% dr4 e ihd th PRORESbHER 1591 pdsuaé@y@péyeyaﬁgk9§ed
down. Aft [ .on colunn chr omat ogr aphy (al um ni um oxi d

petrol eu ePﬁ%%? 4%% %:1, v:v) 280 ngy (33.9 % of theory) of the
title conpeuﬁd—aFe—eb%a+ﬂed—+ﬂ—%he—#e+ﬂ+e¢—ee+eu++ess—e¢ysLaLs——RL—¥aLue

0.46 (al um ni um oxi de, petroleum ether/ethyl acetate = ; X) 1H—NNR
t
Zpgczhumli%% g @(@'@l’ 539@%‘“‘% I\Ep‘{)g‘ﬁ* &ii)‘gé'%‘%i%m %th 1& 7, 5 (m
The Phenydli-Ay metdydistvd Indesananwgrus|dissolvgd in 12 ml of

trans- S- cyekobex i N A-d %&dﬂﬁfbﬁvﬁ@ér‘o% Y18 -to -10°c, 1.25 ml

phenyl]cyclohex | - N- et hyl di t hi ocar bamat’e,
trans- N- 49F43( §i-RRH SFAEHamMAY Srdia LN thskuy | oy 1 hexang | afk@e and

(br ononet by kuecliehexanaed A Q’ﬁﬁneréts'[-@.?c Rinyaing: D85 4Gl wgi i um
oxi de,

Pas "oy Pen oEreit Al Y e A -

cycl ohexyhdBedet Afiteirt lonecdrdemaite,-10Y®HM340 mg (2mmol) of benzyl
trans- N-4pl-4e6 Mgyl g RTRS @@éﬂ%&?@@dran are added dropwise at 0°C
and the mixture is then stirred overnight at ambient
temperature. After the addition of water it is extracted with
ether, the organic phase is dried with magnesium sulphate and
evaporated down. After purification by column chromatography
(aluminium oxide, petroleum ether/ethyl acetate = 5:1, v:v)
280 mg (33.9 % of theory) of the title compound are obtained
in the form of colourless crystals.
Rf value: 0.46 (aluminium oxide, petroleum ether/ethyl acetate
= 5:1, v:v).
1H-NMR spectrum (200MHz, DMSO-dg) ; signals at ppm:
1.4-2.0 (m, 8H), 2.1 (s, 6H), 2.5 (m, 1H), 3.2-3.4 (3s, 5H),
4.5+5.5 (2m, 1H), 4.5 (s, 2H), 7.2-7.5 (m, 9H)

The following are obtained analogously:

(1) trans-S-cyclohexylmethyl-N-4- [4- (dimethylaminomethyl) -
phenyl] cyclohexyl -N-methyldithiocarbamate,

from trans-N-4—[4—(dimethylaminomethyl)phenyl]—N—methylcyclo—
hexylamine and (bromomethyl)-cyclohexane; colourless crystals;

Rf value: 0.5 (aluminium oxide, petroleum ether/ethyl acetate
= 5:1, v:v)



met hyl cycl ohexyl am ne and cycl ohexyl brom de; colourless crystals; KR
value: 0.53 (alum nium oxide, petroleumether/ethyl acetate = 5:1, v:v)
(3) trans-S-(n-butyl)-N-4-[4-(diethyl am nomet hyl) phenyl | -

cycl ohexyl - N- et hyl di t hi ocar bamat e- hydr ochl oride, from _

trans- N-4-[ 4- (di met hyl am nonet hyl ) pheny JasN-net hyl cycl o- hexyl am ne and
n- butyl brom de; col ourl ess powder; Rf val ue of the free base: 0.48

(al um ni um oxi de, petroleum ether/ethyl acetate = 5:1) (4)

trans- N-4- ké;(gkgﬁghgl%?EE?%%%&%ghpQGQXlg?%@% %&ﬁéﬁlgo&%t 1) phenyl] -

fl uor obenzyl)-N-nmeth mat e
trans- N 4- FXC@@hﬁéYﬁyNém#ﬁbwéﬁn?h&Qﬁéw@ﬁpamenethyIcyclo- hexyl anmi ne and

2- fluorobeﬁz&hcBkahgdﬁr4cqhoqahﬁ%%hngﬁshome%Egﬁ?b%%n9ﬁ]Lﬁe free base: 0.63

ilica gel chlo- | ride/ imet hano )
{ranse 14 atg;?ﬁﬁ%sﬁyﬁsmmpﬁypylshsaryﬂp@w&mmd&3colour)1ess
fIuorobenzytybkamghyldlthlocarbanatﬁ hydrochlo[hde rron1 . and

b met h c m ne

3. T wor obelisy  BARE 1 HeoScoraubabRyERtae.  oRE-plrGl sPherd S paeeats 57
(silica geF, 5kt hyk®ehe chloride/nethanol = 5:1, v:v) (6)
trans-N-4-[4- (dinethylaninonethyl)phenyl]cyclohexyl S (4-
fl uor obenz Iz N- net hyl di t hi ocar bamat e- hydrochl oride, from
trans- N-4-[2 (Hrﬁﬁﬁh§réﬁrh@‘rmlhyl\l}éhéﬁy|(}i1meﬁbw&ym@yxotnathyﬁnépweayﬂﬂe and

4- f|UOV0be@%&i§ﬂéﬂ?ldﬁrm@Eh?@EHEﬁ%oBQ%QQ&atBLh&ﬁEB@ ebriRe,free base: 0.57

| h hi et
TSR L AT A T L AR N
phenyl]cydh@hpxamlhbnahayhdbuhymbgbmaaatecbydﬁegabgrpeﬁderfrom

N 4- th th henyl Io- hex | am ne and
zrgﬂforobé%§'§%%€§r?gegﬂéo?g§?légégpo&éék (agﬁm% FH BFlgﬁe PFE€°B§§@ 0. 48
(silica ge¢theefdéyhgheacetate = 5:1)

(4) trans-N-4-[4-(dimethylaminomethyl)phenyl]cyclohexyl-S- (2-
fluorobenzyl) -N-methyldithiocarbamate-hydrochloride,

from trans-N-4-[4-(dimethylaminomethyl)phenyl] -N-methylcyclo-
hexylamine and 2-fluorobenzylchloride; colourless powder;

Rf value of the free base: 0.63 (silica gel, methylene chlo-
ride/methanol = 5:1, v:v)

(5) trans-N-4- [4- (dimethylaminomethyl)phenyl] cyclohexyl-S-3-
fluorobenzyl-N-methyldithiocarbamate-hydrochloride,

from trans-N-4-[4- (dimethylaminomethyl)phenyl] -N-methylcyclo-
hexylamine and 3-fluorobenzylchloride; colourless powder;

Rf value of the free base: 0.57 (silica gel, methylene
chloride/methanol = 5:1, v:v)

(6) trans-N-4- [4- (dimethylaminomethyl)phenyl] cyclohexyl-S- (4-
fluorobenzyl) -N-methyldithiocarbamate-hydrochloride,

from trans—N—4—[4—(dimethylaminomethyl)phenyl]—N-methylcyclo—
hexylamine and 4-fluorobenzylchloride: colourless powder;

Rf value of the free base: 0.57 (silica gel, methylene
chloride/methanol = 5:1, wv:v).



chloride/ methanol = 5:1, v:v) (8)

trans- N-4-[ 4- (di net hyl am nonet hyl ) phenyl ] cycl ohexyl -

nmet hyl - S- (1- phenet hyl ) di t hi ocar bamat e- hydr ochl oride, from _

trans- N-4-[ 4- (di met hyl am nonet hyl ) phenyl ] - N- et hyl cycl o- hexyl am ne and

| - phenet hyl chl ori de; col ourl ess powder+ 4&f-val ue of the free base : 0.60
(silica gel, nethylene chloride/ nmethanol = 5:1, v:v) (9)

ci s- S-benzyl - N-4-[ 4- (di net hyl am nonet hyl )phenyl ]-

cycl ohexyl aHye L 00R1 DB 22 Y ALgCAL 4' thyl) -
ci s-N-4- [4%|rﬂr3rltet hyfgamt%\orret hyl )phzen f ? lme'lt' lno s e)and

benzyl br oﬁlkfé’Y]c]&Xﬁﬂch}é%’éY boiheres ng Jd%c%?batﬂﬁ efhﬁ@rﬁﬁbior@dﬂ (silica
gel . net hylfaesn ﬁﬂHﬂH4NkﬁI¢4hﬁﬂﬂhﬁﬁﬁﬂaﬁhﬂﬁmethfﬂpi:enyl] -N-methylcyclo-

Cy el ohoxy TRy GOM Tty {1 L SO EY T SEHIS | tRLour}sfif powder

trans- N- 4-Rf4-vadiveetdly | e nfwes Hyis@hemyzlg NeiBDps oyl ; meyhlDBAXY| am ne and
benzyl bro Cfﬂrfé%ﬂkgék? OPOV\KZLJEI’ _ vaI ue of the free base: 0.58 (silica
| or

gel , met hy ene met hanol’ :1, Vi V) (11)
trans- S-benzyl - N-4-[ 4- (di met hyl am norret hyl ) phenyl ] -

'f?/;lnghﬁi(zl [QI- %ﬁnﬁtﬁ\{/_l)gjm%o %ﬁ%‘?ﬁ%ﬂ%ﬁgﬂd“g%?gﬁé@l ani ne and

benzyl br S%tdyL o é?-ltIRf Wla@naﬁet m@@l@as@e 0.63 (silica
gel, ﬁEthf&%ﬂeUﬂHﬂEJNkﬂiﬁﬁiwﬂiﬂeﬁh aminoneth l)phenyl] -N- m?%h¥1cyclo—
yl)

At Nl e T R Rt
trans- N aRnyhraJM [oF (tHereirded amswrret(hyéo pheilyids g D; rh@wjm@h@e and
benzyl 9:?91%?‘1%9%%@3%%?%1 povgj%_r val ue of the free base: 0.60 (silica

gel, nethyleée ori hanol ™ '= 1) Viv).

(9) cis-S-benzyl-N-4-[4- (dimethylaminomethyl)phenyl] -
cyclohexyl-N-methyldithiocarbamate-hydrochloride,

from cis-N-4-[4- (dimethylaminomethyl)phenyl] -N-methylcyclo-
hexylamine and benzylbromide; colourless powder; Rf value of
the free base: 0.51 (silica gel.methylene
chloride/methanol=5:1, wv:v)

(10) trans-S-benzyl-N-4-[4- (dimethylaminomethyl)phenyl] -
cyclohexyl -N-isopropyldithiocarbamate-hydrochloride,

from trans-N—4—[4—(dimethylaminomethyl)phenyl]—N—isopropyl—
cyclohexylamine and benzylbromide; colourless powder;

Rf value of the free base: 0.58 (silica gel, methylene
chloride/methanol = 5:1, v:v)

(11) trans-S-benzyl-N-4-[4- (dimethylaminomethyl)phenyl] -
cyclohexyl-N- (n-hexyl)dithiocarbamate-hydrochloride,

from trans-N-4- [4- (dimethylaminomethyl)phenyl] -N- (n-hexyl) -
cyclohexylamine and benzyl bromide; colourless powder;

Rf value of the free base: 0.63 (silica gel, methylene
chloride/methanol = 5:1, v:v).



48 - Patent C ai ns 1. Urethanes and the thio
and di thi o anal ogues thereof of the general formula [err]

wherein m denotes the nunbers O or 1, n denotes the nunmbers 1 or 2, A
denotes a single bond, a straight-chained or branched Cerr] al kyl ene
group, a (err]al kenylene or (Jerr]-al kyayl ene group, whilst an unsaturated

group is not directly bound to the group Y, Y denotes an oxygen or

sul phur at om Y denotes an oxygen or sul phur at om Rlerr] denotes a
straight-c y 0 rr | k group or
a Cerr]- apga gé%gg?gﬁgfg %IgﬁﬁL # L gi gaém ﬁ?go anﬁeEﬁgggthe

ni t r ogen- datr b@ﬂ@thexybdi}hé@ﬂ@rbémaththdgeqhéoUmﬂea st rai ght - chai ned

or branchegr-om trans-N- allyl-N-4-[4- (dimethylaminomethyl)phenyl]cyclo-
hexylamine and benzyl bromide; colourless powder;
Rf value of the free base: 0.60 (gilica gel, methylene
chloride/methanol = 5:1,v:v).



Cerr]-al kyl group which may be substituted by a hydroxy or al koxy group, a

Clerr]-al kenyl group or a CJerr]-al kynyl group, whilst a hydroxy and-atKoxy
substituent is not bound in the 1- position and a nU|tiQL§/bQHd/T§D?;O| ed
fram the nitrogen- carbon bond, or \\ m
49 Rlerr] and R err] together W th-té® nitrogen ato mw\\“%\
nmenber ed, saturated heterocyclic ring wherein a nethylen\ s®| at ed
fromthe nitrogen atom may be replaced by an oxygen or sulhdr atom or by
an -NH or -N(al kyl)- group, Rlerr] to Rerr] , which may be identical or
different, denote hydrogen atons or al kyl groups, Rlerr] denotes a
strai ght -chai ned or branched C[errEZﬁEK¥L£§£ﬁMEE a (Jerr]-al kenyl group or
a Cerr]-alkynyl group, whilst the nmultiple bond is isolated fromthe

ni t rogen- car bon bond, Rlerr] denotes a (Jerr]-cycloal kyl group, a phenyl
or naphthyl group optionally substituted by one or two hal ogen atons or by
an al kyl , 1al machaﬂéé lat@t i i ®rarky adic I ® ndlogiids A OESoN0GE deRet e a
single bone @%grr S0 denotes a hydrogen atom whi | st, unl ess

ot herw se Eng éﬁ( agr oups contained in the groups rrentl oned above may
contain 1 to 3 carbon atoms and a hal ogen atom nenti oned above nmay be a
fluorine, chlorine or bromne atom the enantigmers, diastereoners, the
m xtures thereof and the sz erediCH,), L. bepounds of general fornula

according to cl ai
R1 N Y\ /R8 (I)I
CONGED
™~ /C 2/m

N | gs R6 X

| R

R2

wherein

m denotes the numbers 0 or 1,

n denotes the numbers 1 or 2,

A denotes a single bond, a straight-chained or branched Cj-g-
alkylene group, a Cz-g-alkenylene or Cz_g-alkynylene group,
whilst an unsaturated group is not directly bound to the group
Y,

X denotes an oxygen or sulphur atom,
Y denotes an oxygen or sulphur atom,

R1 denotes a straight-chained or branched Cj-g-alkyl group, a
Ci-g-alkenyl group or a Cji-g-alkynyl group, whilst the
multiple bond is isolated from the nitrogen-carbon bond,

R2 denotes a hydrogen atom, a straight-chained or branched
Ci-g-alkyl group which may be substituted by a hydroxy or
alkoxy group, a Cjp-g-alkenyl group or a Ci1-6-alkynyl group,
whilst a hydroxy and alkoxy substituent is not bound in the 1-
position and a multiple bond is isolated from the nitrogen-
carbon bond, or



m denotes the nunber 1, n denotes the nunber 1, A denotes_a single bond,
a straight-chained or branched CJerr] al kyl ene group, X denotes an oxygen

2;1 ;ngglrjlro?t gtrjnl phur atom Rl err] denotes a straight- c“uluﬂullmllﬂﬂmumd

C[err]-al kyl group, Rl err]denotes a hydmogen atom a sttaight-cMai Aed*or

branched C[err]-alkyl group which may be substituted by a hydroxy group, a

Cerr]-alkenyl group or a (Jerr]-al kynyl group, whilst the hydroxy group is
not bound in the 1 position and the nmultiple bond is isolated fromthe

ni trogen-caf bon _bogd, or errL and Rlerr] together with the nitrogen

at om denot® 2284 Ro rogathesr Wit séhﬁrE@éﬁoﬁéneﬁ§@mcdﬁ@OtEng ®hektei 7 -a

met hyl ene rﬁéﬂy@réaol Qéﬁdrétéa‘ haee%&yeg@e aiag {mrégnr splnéEﬁglt%)aean
oxygen ato be idéentical or dif ent, denote

ch
hydr ogen é?%ﬂ%po+sﬂ%?ﬁ9@ g?Bﬂthe nPFH@ﬂSFeétSmsWFX|Bﬁtréﬁéﬁﬁéé b Branched
Cerr]al kyéxgg@ﬂpoﬁl’salﬂlﬂfr}at@inkéﬁybygéﬁupNH\AhkaLNt(BQkaT—' geupond is
i solated fromthe nitrogen-carbon bond, Rl err]denotes a CJerr]- cycloalkyl
group, a p nyI % napht hyl group optlonally substituted by one or two _
hal ogen at%nEthR y whiahkmby bekbdgnticall aor dinffbyenor, dgadeeghgdpodien i f

A does atoms or alkyl groups,

R7 denotes a straight-chained or branched Cj-g-alkyl group, a
Cil-s-alkenyl group or a Cj-g-alkynyl group, whilst the
multiple bond is isolated from the nitrogen-carbon bond,

R8 denotes a C3-7-cycloalkyl group, a phenyl or naphthyl group
optionally substituted by one or two halogen atoms or by an
alkyl, alkoxy, trifluoromethyl or cyano group or, if A does
not denote a single bond, R8 also denotes a hydrogen atom,

whilst, unless otherwise stated, alkyl groups contained in the
groups mentioned above may contain 1 to 3 carbon atoms and a
halogen atom mentioned above may be a fluorine, chlorine or
bromine atom,

the enantiomers, diastereomers, the mixtures thereof and the
salts thereof.

2. Compounds of general formula I according to claim 1,
wherein

m denotes the number 1,
n denotes the number 1,

A denotes a single bond, a straight-chained or branched Ci-6-
alkylene group, '

X denotes an oxygen or sulphur atom,



not denotes a single bond, R err] also denotes a hydrogen atom———whi | st
unl ess ot herw se stated, aIkyI groups contained in th amw nti oned"
above may each contain 1 to 3 carbon atons and a hal o ﬂwmﬁ fy’ﬂd
abave may be a fluorine, chlorine or bromne atom ~ the &n

di astereoners, the m xtures thereof and ®he-salts thereof.

- 51 - 3. Conpounds of general fornula | according to claim1, wherein
m denot es the nunber 1, n denotes the nunber 1, A denotes a single bond

or a nethy eRgrHBIln oxfy Ob£Ss @Iy d8FoR! sul phur atom Y denotes an
oxygen or sul phur atom err] denotes a nethyl or ethyl group, R err]

denotes a q$thyl ethyl, allyl or propargyl group or Rlerr] and Rlerr]
t oget her W't kidrwean tammmm@daoﬁynsf@dm:ldecmecprspap]eyldgﬂ@upl, ng,
Rlerr] to R err] denote hydrogen atons,
R2 denotes a hydrogen atom, a straight-chained or branched
Ci-6-alkyl group which may be substituted by a hydroxy group,
a Cjp-4-alkenyl group or a Ci-4-alkynyl group, whilst the
hydroxy group is not bound in the 1 position and the multiple
bond is isolated from the nitrogen-carbon bond, or
Rl and R2 together with the nitrogen atom denote a 5- to 7-
membered, saturated heterocyclic ring wherein a methylene
group isolated from the nitrogen atom may be replaced by an
oxygen atom,
R3 to RG, which may be identical or different, denote hydrogen

atoms or methyl groups,

R7 denotes a straight-chained or branched Cj-g-alkyl group or
a Ci-4-alkenyl group, whilst the multiple bond is isolated
from the nitrogen-carbon bond,

R8 denotes a C3-g-cycloalkyl group, a phenyl or naphthyl group
optionally substituted by one or two halogen atoms or by an
alkyl, alkoxy, trifluoromethyl or cyano group or, if A does
not denotes a single bond, R8 also denotes a hydrogen atom,

whilst, unless otherwise stated, alkyl groups contained in the
groups mentioned above may each contain 1 to 3 carbon atoms
and a halogen atom mentioned above may be a fluorine, chlorine

or bromine atom,

the enantiomers, diastereomers, the mixtures thereof and the
salts thereof.



Rl err] denotes a nethyl group, Rl err] denotes a phenyt—group-optionatH-y

substituted by a chlorine or fluorine atomor by a net
m xtures and the salts thereof 4. The foll ow ng conpgmmﬂmrlmmmmll
formula | according to claim 1: (1) * ¢ L MW s *
trans-S- (4-chl orophenyl ) -N-4-[4- (di met hybanm-nonet hyl ) -

phenyl ] cycl ohexyl - N- et hyl di t hi ocar banat e, (2)
trans-S-(3-fluorobenzyl).-N 4-[4-(di met hyl am nonet hyl ) -

phenyl ] cyc} o = t byl dit hi.oca : ; 3 .
trans-S—(Z%TP%%%%%@%@%I?¥h€%§%ﬁg%dfﬁgﬁﬁ%$aﬁi%gﬁ%fﬂ§??-té élalm 1.
phenyl ] cycfkamesda - N- net hyl di t hi ocar banat e, (4)
trans- S- (4-chl orobenzyl ) - N 4-[ 4- (di met hyl am nonet hyl ) -
phenyl I cycl ohexyl - N- met hyl di t hi ocar bamat e, (5)
trans- O (4% dRRPopPeHYP ) DS 41 ¢ di net hyl anmi nomet hyl ) -
phenyl | cych oyt e b\ tRé hyheise barpt e, (6)
ci s- S-benzyl - N-4-[ 4- (di net hyl am nonet hyl ) phenyl ] -
cycl ohexyl - N- et hyl di t hi ocar bamat e, (7)
trans- O (A cidmootopdeanys)ndilt 4 - bdnd dores hyéehyhenet dybdhp,
phenyl ] cycl ohexyl - N- et hyl t hi ocar bamat e, (8)
trans- S- (4-chl orophenyl ) -N-4-[ 4- (di met hyl am nonet hyl ) -
X denotes an oxygen or sulphur atom,

Y denotes an oxygen or sulphur atom,
Rl denotes a methyl or ethyl group,
2

R™ denotes a methyl, ethyl, allyl or propargyl group or

R™ and R2 together with the nitrogen atom denote a pyrrolidine

or piperidine ring,
R> to R® denote hydrogen atoms,
R’ denotes a methyl group,

R™ denotes a phenyl group optionally substituted by a chlorine
or fluorine atom or by a methyl group,

the mixtures and the salts thereof

4. The following compounds of general formula I according to
claim 1:

(1) trans-S- (4-chlorophenyl) -N-4- [4- (dimethylaminomethyl) -
phenyl] cyclohexyl-N-methyldithiocarbamate,

(2) trans—S—(3—f1uorobenzyl)—N-4—[4—(dimethylaminomethyl)—
phenyl]cyclohexylTN—methyldithiocarbamate,



phenyl ] cycl ohexyl - N- et hyl t hi ocar banat e, (9) o
t r ans- O- (4- chl or ophenyl ) - N- met hyl - N- 4- [ 4- ( pi peri di no- T

{7 ans- O (4-hl of aphnyl )N hy1 N4 & (pyr ol i di no- HIIIIIHHIHIIIM I
met hyl ) phenyl ] cycl ohexyl car bamat e, (4132

trans- O (4-chl orophenyl )-N-4-[4-(di et hyl am norret hyl ) -
phenyl ] cycl ohexyl - N- net hyI car barrat e, (12)

trans- O (4~ghl ﬁiH paLL &f’)b { N[4"3?%%’Lljgst%ylamlnomethyl) -

al Iyl am norret hy
trans- O ( Xiﬂ(ﬂimén%h Nﬁmhﬂdlfﬁhllféwmmel\l-
pr opar gyl am nonet hyI )phenyl ] cycl ohexyl car bamat e, (14)

trans- N-4- di rret m nomet hyl ) phenyl cyclohex | - N-
met hyl - [3néi &ﬁ y )p )y 1 4-[4 -(d{qgghylamlnomethyl)—

trans- N 4 r@dmdmymnmﬁ%ﬁﬁwi%i@d&fmﬁ/é, N-

met hyl - O (4- et hyl phenyl )t hi ocar bamat e, (16)

trans- N-net hyl - O (4- net hyl phenyl ) - N- 4- [ 4- ( pi peri di no-

net hyl ) pheidy| jropeisoitexid tdh omeodieerat E) and - [{ 1{dimethylaminomethyl) -

trans-N-4: VAN IN] cl ohexyl - O ( 4-

fl uoropher?ﬁ—ﬁ%fg,ﬁ}] (Jnlc{ anatngéléﬁﬁ%g%n%&x%uér s thereof and the salts

t her eof . 5. Physi oI 0gi cal | y acceptable salts of the conpounds accordi ng
(6) cis-S-benzyl-N-4-[4-(dimethylaminomethyl)phenyl] -
cyclohexyl-N-methyldithiocarbamate,

(7) trans-O-(4-chlorophenyl) -N-4- [4- (dimethylaminomethyl) -
phenyl] cyclohexyl-N-methylthiocarbamate,

(8) trans-S-(4-chlorophenyl)-N-4-[4- (dimethylaminomethyl) -
phenyl] cyclohexyl-N-methylthiocarbamate,

(9) trans-O-(4-chlorophenyl) -N-methyl-N-4-[4- (piperidino-
methyl) phenyl] cyclohexylcarbamate,

(10) trans-O-(4-chlorophenyl) -N-methyl-N-4- [4- (pyrrolidino-
methyl) phenyl] cyclohexylcarbamate,

(11) trans-0- (4-chlorophenyl) -N-4- [4- (diethylaminomethyl) -
phenyl] cyclohexyl-N-methylcarbamate,

(12) trans-O- (4-chlorophenyl) -N-methyl-N-4- [4- (N-methyl-N-
allylaminomethyl)phenyl] cyclohexylcarbamate,

(13) trans-O- (4-chlorophenyl) -N-methyl-N-4- [4- (N-methyl-N-
propargylaminomethyl)phenyl] cyclohexylcarbamate,

(14) trans-N-4-[4- (dimethylaminomethyl)phenyl] cyclohexyl-N-
methyl-O- (4-methylphenyl) carbamate,



to at least one of clains 1 to 4 with inorganic or organic_acids. 6.

Phar maceuti cal conpositions contai ning a conmpound according to at |east one
of clainms 1 to 4 or a physiologically acceptable sal t“WﬂHﬁm“Huuﬂ Ili,il m 5
optionally together with one or nore inert carriers

Phar maceuti cal conpositions according to58l a m 6, suitable for tréatlng

di seases in which chol esterol biosynthesis plays a part. 8.

Phar maceuti cal conpositions according to claim7, containing a conmpound

accor di ng {gsat t&sagtNoae ret <ahmee&yiamném@rchgwB}ﬁéhgg%ye%mxgﬁc%Pt abl e

sal t accordlng to claim5_in conbination wt re” ot her tive
subst ances™RFEK1aCcHBrBstoydphepyl) thigcpsheraig activity. 9.
Phar maceuti cal conpositions according to claim8, characterised in that the

th ti bst ar elected f Si ns ich bind hile acid,
compounds VAP EhLERRPSRETeRYePanar epbgipheayl S i - - (iRt dine®

- 54 - mebhpdyuptenwviii ercibbekplehyedarbambtkeeahndr ol bi osynthesis by a
mechani sm ot her - than the inhibition of o _
2, 3- epoxysqual ene-| anost erol - cycl ase, fibrates, nicotinic acid, the

derivati ve$lahdt annkoNués [thddewethghdmpnoatblyl) phenyl] cyclohexyl-0O- (4-
fluorophenyl) -N-methylcarbamate,

the mixtures thereof and the salts thereof.

5. Physiologically acceptable salts of the compounds according
to at least one of claims 1 to 4 with inorganic or organic

acids.

6. Pharmaceutical compositions containing a compound according
to at least one of claims 1 to 4 or a physiologically
acceptable salt according to claim 5 optionally together with

one or more inert carriers and/or diluents.

7. Pharmaceutical compositions according to claim 6, suitable
for treating diseases in which cholesterol biosynthesis plays
a part.

8. Pharmaceutical compositions according to claim 7,
containing a compound according to at least one of claims 1 to
4 or a physiologically acceptable salt according to claim 5 in
combination with one or more other active substances with a
cholestercl- or lipid-lowering activity.

9. Pharmaceutical compositions according to claim 8,
characterised in that the other active substances are selected

from
resins which bind bile acid,

compounds which inhibit cholesterol absorption,



10. Pharnmaceutical conpositions according to claim?7, 8 or—9,—suitable for
the“treatment or prophyl axi s of hyperchol esterol aem

hyper | i poprotei naem a, hypertriglyceridaemnm a and the resul” I,W”,Ml!ﬂ”!{“”"l
at heroscl eroti c vascul ar changes with their consequent di seases

coronary heart disease, cerebral ischaenbd, -Claudicatio intermttens or
gangrene, for treating di seases connected wth excessive cel

proliferation, for the prophylaxis and treatnment of gall stone problens or
for treating mycoses. 11. Use of a compound according to at |east one of

clains 1 to 5 for arin har maceuti cal conposition according to one
of clains 7199WRP&£§€2”h da$ Br 1199 gl ndRsche ﬁ?é?ﬁ?ﬁgbéOEMﬁBBGﬁéS by

accordi ng to atmdctasiiomeothet! than ﬂhéolﬁhgblawhyéfol ogi cally acceptable
salt accordi ound according to at | east

one of cl ai Qﬂig %P?5¥%ﬁu%&%%%r}%ﬁoﬁt?ﬁ%ﬁ ?%? #8591 ng hens for producing

| ow- chol est er ol eggs 14. Process for preparing a pharnaceutlcal

conposi tion %5. tﬁ&&% g’agf ragﬁ raSef LDy ung
according to ea ' one 'S ThCorp ? 8 ﬁg 5P more
i nert carrlem§QﬁﬁPﬁw QﬂdL@#@hﬂ@@la non- cheni cal net hod.

- 55 15. Process for preparing the conpounds according to at |east one of

claims 1 to 5, characterised in that a) a conpound of general fornula
[err] 10. Pharmaceutical compositions according to claim 7, 8 or

9, suitable for the treatment or prophylaxis of
hypercholesterolaemia, hyperlipoproteinaemia,
hypertriglyceridaemia and the resulting atherosclerotic
vascular changes with their consequent diseases such as
coronary heart disease, cerebral ischaemia, Claudicatio
intermittens or gangrene, for treating diseases connected
with excessive cell proliferation, for the prophylaxis and
treatment of gallstone problems or for treating mycoses.

11. Use of a compound according to at least one of claims 1
to 5 for preparing a pharmaceutical composition according
to one of claims 7 to 10.

12. Feed for laying hens, containing a compound according
to at least one of claims 1 to 4 or a physiologically
acceptable salt according to claim 5.

13. Use of a compound according to at least one of claims 1
to 5 for preparing a feed for laying hens for producing
low-cholesterol eggs.

14. Process for preparing a pharmaceutical composition
according to claim 6, characterised in that a compound
according to at least one of claims 1 to 5 is incorporated
in one or more inert carriers and/or diluents by a non-
chemical method.



wherein m n and R err] to Rerr] are defined as in ctarms—t+o-4,-1is____
reacted with a conpound of general formula [err] Y and
Rlerr] are defined as in clains 1 to 4 and Z denotes \eAlﬂ' m lﬁw@ﬁ’w and
any protectng groups used are subsequently cleaved or

prepare conpounds of general formula (4)5%herein X and Y each denote a

sul phur atomand m n, A and to Rlerr] are defined as in clains 1 to 4,
with the proviso that R err] does not represent an optionally substituted
phenyl or p | &9%? f ra
formul a (ﬁ% fgée?%r(r)nf&\ %r% err]eél'tl%I R[err%%%%‘fﬁf ne g%w??\@c}%%r]rf 1
to 4, is rEwted shaimeal don B scharadtees?ed heh Width an al kyl ating agent

of general fornula [err] wherein [err] A and Rerr] are
defined as in clains 1_to 4, with the proviso that R err] does not

represent an dpIPERRHTY fiEeReIRLAEDHEMA or naphthyl group if A denotes a
single bond, and z[err] denotes a |eaving group and any protecting groups

used are subsequently cl eaved and 7

(CHz)n ,R
(11),
\
CH
\ /C ( 2)m
R5
Rz
wherein

m, n and R1 to R7 are defined as in claims 1 to 4, is reacted
with a compound of general formula

YA Y< /R8

A (I1I),

X

wherein
A, X, Y and R8 are defined as in claims 1 to 4 and Z denotes
a leaving group,

and any protectng groups used are subsequently cleaved or

b) in order to prepare compounds of general formula (I)

wherein X and Y each denote a sulphur atom and m, n, A and R1

to R8 are defined as in claims 1 to 4, with the proviso that
R8 does not represent an optionally substituted phenyl or
naphthyl group if A denotes a single bond, a compound of
general formula (II) wherein m, n and R1 to R7 are defined as
in claims 1 to 4, is reacted with carbon disulphide and then

with an alkylating agent of general formula

y4 =
N
A (),

wherein



If desired a m xture of the geonetric isomers of a conpound of genera
formula | thus obtained is resolved into its en- antioners and

di astereoners or a conpound of general fornula I thuﬂmmmnmm"m"'m
converted into a salt thereof with an inorganic or org
particularly into the physiologically aceeptable salts fhefedf

A and R8 are defined as in claims 1 to 4, with the proviso
that R8 does not represent an optionally substituted phenyl or
naphthyl group if A denotes a single bond, and Zl denotes a
leaving group and any protecting groups used are subsequently

cleaved and

if desired a mixture of the geometric isomers of a compound of
general formula I thus obtained is resolved into its en-

antiomers and diastereomers or

a compound of general formula I thus obtained is converted
into a salt thereof with an inorganic or organic acid,
particularly into the physiologically acceptable salts
thereof.



