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or monovalent radical may optionally be
substituted with one, or where possible two,

© three or more substituents selected from the

group consisting of Cyalkyl, Cy_jalkyloxy, halo

or hydroxy; Q represents Het! or Ar*> wherein
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ADAMANTYL ACETAMIDES AS HYDROXYSTEROID DEHYDROGENASE
INHIBITORS

The metabolic syndrome is a disease with increasing prevalence not only in the
Western world but also in Asia and developing countries. It is characterised by obesity
in particular central or visceral obesity, type 2 diabetes, hyperlipidemia, hypertension,
arteriosclerosis, coronary heart diseases and eventually chronic renal failure (C.T.

- Montague et al. (2000), Diabetes, 49, 883-883).
10

Glucocorticoids and 11B-HSD1 are known to be important factors in differentiation of
adipose stromal cells into mature adipocytes. In the visceral stromal cells of obese
patients, 11f- HSD1 mRNA level is increased compared with subcutaneous tissue.

- Further, adipose tissue over-expression of 11B-HSD1 in transgenic mice is associated

with increased corticosterone levels in the adipose tissue, visceral obesity, insulin
sensitivity, Type 2 diabetes, hyperhplderma and hyperphagia (H. Masuzaki et al (2001),
Science, 294, 2166-2170). Therefore 11[3-HSD1 is most likely be involved in the

development of v1scera1 obes1ty and the metabolic syndrome

Inhibition of 11p-HSD1 results in a decrease in differentiation and an increase in

-~ proliferation of adipose stromal cells. Moreover, glucocorticeid deficiency

(adrenalectomy) enhances the ability of insulin and leptin to prornote anorexia and
weight loss, and this effect is reversed by glucocorticoid administration (P.M. Stewart -

et al (2002), Trends Endocrin. Metabol, 13, 94-96). These data suggest that enhanced

reactivation of cortisone by 11[3-HSD1 may exacerbate obesity and it may be beneficial

to inhibit this enzyme in adipose tissue of obese patients..

Obesity is also linked to cardiovascular nsks There is a significant relatronsh1p

between cortisol excretron rate and HDL cholesterol in both men and women,
suggesting that glucocortrcolds regulate key components of cardiovascular risk. In
analogy, aortic stiffness is also associated with visceral adiposity in older adults.

Glucocorticoids and glaucoma

Glucocorticoids increase the risk of glancoma by raising the intraocular pressure when
administered exogenously and in certain conditions of increased productien like in
Cushing’s syndrome. Corticosteroid-induced elevation of intra ocular pressure is
caused by increased resistance to aqlieous outflow due to glucocorticoid induced
changes in the trabecular meshwork and its intracellular matrix. Zhou et al. (Int J Mol
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Med (1998) 1, 339-346) also reported that corticosteroids increase the amounts of
fibronectin as well as collagen type I and type 1V in the trabecular meshwork of organ-
cultured bovine anterior segments. o
11[3-HSD1 is expressed in the basal cells of the corneal epithelium and the non-
pigmented epithelial cells. Glucocorticoid receptor mRNA was only detected in the
trabecular meshwork, whereas in the non-pigmented epithelial cells mRNA for the
glucocorticoid-, nﬁneralocorticoid receptor and 11B-HSD1 was present. Carbenoxolone
administration to patients resulted in a si gmflcant decrease in intra-ocular pressure (S.
Rauz et al. (2001), Invest. Ophtalmol V1s Science, 42, 2037- 2042), suggesting a role
for HSD1-inhibitors in treating glaucoma

Accordingly, the underlying problem to be solved by the present invention was to -

"identify‘pote‘nt 11B-HSD inhibitors; with a high selectivity for 11B-HSD1, and the use

thereof in treating pathologies associated with excess cortisol formation such as
obesity, diabetes, obesity related cardiovascular diseases, and glaucoma.

This invention concerns compounds of formula (I)

the N—ox1de forms, the phannaceut1cally acceptable add1t10n salts and the
stereochemically i 1somer10 forms thereof wherein

nrepresents an integer being 0, 1 or 2;
m represents an integer beingOorl;

. R'and R? each independently represents hydrogen Ci.alkyl, NR°R™, C1 salkyloxy,

Het>-O-C;. salkyl; or

- R' and R? taken together with the carbon atom with which they are attached form a

carbonyl, or a Cs.¢cycloalkyl; and where n is 2, either R! orR? may be absent to
form an unsaturated bond;

R? represents hydrogen, Ar', Cisalkyl, Cg.1ocycloalkyl or a monovalent radical having
one of the following formulae '
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wherein sa1d Arl, C6 12cyc10alky1 or monovalent rad1ca1 may optlonally be |
substituted w1th one, or where possible two or three substituents selected from the
. group consisting of C; 4a1ky1 Cy4alkyloxy, phenyl, halo, oxo, carbonyl 1,3-
d10xoly1 or hydroxy,
R* represents hydro gen or Cy.. 4a1ky1

- Qrepresents Cs.gcycloalkyl, Het' or Ar, wherem said Cs. gcycloalkyl Het or AI‘Z are

optionally substituted with one or where possible more substituents selected from
halo, ‘C1_4alky1, Cisalkyloxy, hydroxy, nitro, Het4, phenyl, phenyloxy, C;.
‘4alkyloxycérbony1 hydroxycarbonyl, NR°R®, C; salkyloxy substituted with one or
where possible two or three substituents each independently selected from |
hydroxycarbonyl Het? and NR'R?, and '
- Cr4alkyl substituted with one or where poss1ble two or three halo substituents;

R’ and R® are each independently selected from hydrogen, C_4alkyl, Ci-salkyloxyCy.
salkyl, C1-4a1ky10xycarbonyi, Ci.salkylcarbonyl, Ci.4alkylcarbonyl substituted with
one or where possible two or three substituents each independently selected from
halo, C;_4alkyl, and Cy.4alkyloxy or R® and R® each independently represent Cj.
4alky1 substituted with phenyl;

R and R® are each independently selected from hydrogen or C;. 4a1ky1

R’ and R! are each independently selected from hydrogen, C;.4alkyl or C;.

salkyloxycarbonyl;

L represents Cy.4alkyl optionally substituted with one or where possible more
substituents selected from Cj.4alkyl or phenyl;

Het! represents a heterocycle selected from pyridinyl, piperinidyl, pyrimidinyl,
pyrazinyl, piperazinyl, pyridazinyl, indolyl, isoindolyl, indolinyl, furanyl,
benzofuranyl, thiazolyl, oxazolyl, isoxazolyl, isothiazolyl, benzothiophenyl,
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thiophényl, 1,8-naphthyridinyl, 1,6-naphthyridinyl, quinolinyl, isoquinolinyl,
quinoxalinyl, quinaizolinyl, phthalazinyl, or 1,3-benzodioxolyl.;

Het 2 represents a monocyclic heterocycle selected from piperidinyl, pyridinyl,

 pyridazinyl, pyrimidinyl, pyrazinyl, piperazinyl, 2H-pyrrolyl, pyrrolyl, 2-
pyrrolinyl, 3-pyrrolinyl, pyrrolidinyl, or morpholinyl; .

Het? represents a monocyclic heterocycle selected from 2H-pyranyl, 4H-pyranyl,
furanyl, tetrahydro—ZH-pyranyl, pyridinyl, piperidinyl, or furanyl;

Het* represents a monocyclic heterocycle selected from pyridazinyl, pyrimidinyl,
pyrrolidinyl, pyrazinyl, piperazinyl or morpholinyl, said Het* optidnally being
substituted with one or where possible two or more substithents each idependehtly -
selected from hydroxy, carbonyl, C;salkyl or C1.4alkyloxy;

A represents carbocyclic radicals containing one or more rings selected from the

group consisting of phenyl, biphehyl 'indenyl, 2,3-dihydroindenyl, fluorenyl,
. 5,67 8-tetrahydronaphtyl or naphtyl '

Ar? represcnts carbocyclic radicals containing one or more rings selected from the .

group cons1st1ng of phenyl b1phenyl 1ndeny1 2,3- dlhydromdenyl fluorenyl,
5,6,7,8- tetrahydronaphtyl or naphtyl. "

As used in the eregoing definitions and hereinafter, halo is genei'ic to ﬂuoro, chloro,
bromo and iodo; C, ,alky! defines straight and branched chain saturated hydrocarbon

-radicals having from 1 to 4 carbon atoms such as, for example, methyl, ethyl, propyl,

butyl, 1-methylethyl, 2-methylpropyl, 2,2-dimethylethyl and the like; C, ;alkyl defines |

‘str'aight‘ and branched chain saturated hydrocarbbn radicals having from 1 to 8 carbon

atoms such as the groups defmed for C1.yalkyl and pentyl, hexyl, octyl, 2-methylbutyl
2- -methylpentyl, 2,2- dlmethylpentyl and the like;Cj_¢cycloalkyl is generic to

_cyclopropyl, cyclobutyl cyclopentyl and cyclohexyl; Ce.12cycloalkyl is generic to

cyclohcptyl and cyclo- octanyl cyclononane cyclodecane, cycloundecane and

- cyclododecane; C; 4alkyloxy defines straight or branched saturated hydrocarbon

radicals such as methoxy, ethoxy, propyloxy, butyloxy, 1-methylethyloxy, 2-
methylpropyloxy and the like.

As used herein before, the terms oxo or carbonyl refers to (=O) that forms a carbonyl

moiety with the carbon atom to which it is attached.

The pharmaceutically acceptable addition salts as mentioned hereinabove are meant to
comprise the therapeutically active non-toxic acid addition salt forms, which the
compounds of formula (I), are able to form. The latter can conveniently be obtained by
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treating the base form with such éppropriate acid. Appropriate acids comprise, for
example, inorganic acids such as hydrohalic acids, e.g. hydrochloric or hydrobromic
acid; sulfuric; nitric; phosphoric and the like acids; or organic acids such as, for
example, acetic, propanoic, hydroxyacetic, lactic, pyruvic, oxalic, malonic, succinic
(i.e. butanedioic acid),\maleic, fumaric, malic, tartaric, citric, methanesulfoﬁic,
ethanesulfonic, benzenesulfonic, p-toluenesulfonic, cyclamic, s'alicylic,

. p-aminosalicylic, pamoic and the like acids.

' The pharmaceutrcally acceptable addrtlon salts as mentroned heremabove are meant to

compnse the therapeutlcally active non-toxic base addltlon salt forms which the
compounds of formula o, are able to form Examples of such base addition salt forms

" are, for example, the sodlum, potassium, calcium salts, and also the salts with

pharmac'eutieelly acceptable amines such as, for example, ammonia, alkylamines,
benzathine, N-methyl-D-glucamine, hydrabamine, amino acids, e.g. arginine, lysine. -

Conversely said salt forms can be converted by treatment with an appropnate base or

‘ acid into the free a01d or base form

The term addition salt as used hereinabove also comprises the solvates which the

“compounds‘ of formula (I), as well as the salts thereof, are able to form. Such solvates |

 are for example‘hydrates, alcoholates and the like.

The term stereochemically isomeric forms as used hereinbefore defines the possible:
different isomeric as well as conformational forms which the compoundé of formula | |
(I), may possess. "Unless otherwise mentioned or indicated, the chemical desi'gnaﬁon of .
compounds denotes the mixture of all possible stereochemically and conformationaily
isomeric forms, said mixtures containing all diastereomers, enantiomers and/or
conformers of the basic molecular structure. All stereochermcally isomeric forms of
the compounds of formula (I), both in pure form or in admixture with each other are
intended to be embraced within the scope of the present invention.

The N-oxide forms of the compounds of formula (I), are meant to comprise those
compounds of formula (I) wherein one or several nitrogen atoms are ox1drzed to the

so-called N-oxide.

An interesting group of compounds consists of those compounds of formula ()
wherein one or more of the following restrictions apply :
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(1) nrepresents an integer being 1 or 2 provided that when n represents 2,Q represents
Het' or Ar?, wherein said Het' or Ar® are optionally substituted with one or where
- possible more substituents selected from halo, Cy.salkyl, Cy4alkyloxy, hydroxy,
nitro, Hetﬂ phenyl, phenyloxy, hydroxycarbonyl, NR°R®, C1_4alkyloxy substituted
5 with one or where possible two or three substituents each independently selected
from hydroxycarbonyl, Het* and NR'R®,-and ‘
‘ C -alkyl substituted with one or where possible two or three halo substituents;
@ii) R! and R2 each 1ndependently represents hydrogen, C 4alkyl NR°RY, C,.
; 4alkyloxy, Het*-O- Ciaalkyl; or’ 4
10 R and R? taken together with the carbon atom w1th Wthh they are attached form a
‘ carbonyl or a Cs.scycloalkyl;
(111) R represents phenyl, Cq. lzcycloalkyl ora monovalent radical havmg one of the
followmg formulae \ |

W D Ao
\@&\@t@

@ . w®

T Q) @
W e -0,

. ® ‘ W (0)

@

15 whereln sa1d phenyl C6 12cycloalkyl or monovalent radical may optlonally be
. substituted with one, or where possible two or three substituents selected from the
group con31st1ng of Cy. 4alkyl C1.4alkyloxy, halo, carbonyl phenyl or hydroxy, 7
(iv) R* represents hydrogen or Cy.salkyl; ‘
(v) Q represents Het' or Ar?, wherein said Het! or Ar are- optionally substituted with
20 one or where possible more substituents selected from halo, C;_4alkyl, C;.
salkyloxy, hydroxy, nitro, Het*, phenyl, phenyloxy, hydroxycarbonyl, NR’R®, C;.
salkyloxy substituted with one or where possible two or three substituents each
independently selected from hydroxycarbonyl, Het* and NR'R®, and |
Ci.4alkyl substituted with one or where possible two or three halo substituents;
25 (vi) Het' represents a heterocycle selected from piperinidyl, pyrimidinyl, pyrazinyl,
piperazinyl, pyridazinyl, indolyl, isoindolyl, indolinyl, benzofuranyl,
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benzothiophenyl, 1,8-naphthyridinyl, 1,6-naphthyridinyl, quinazolinyl,
phthalazinyl, or 1,3-benzodioxolyl.;

(vii) Ar® represents phenyl or naphtyl optionally substituted with Cy. aalkyl, C1 4alkyloxy

or halo preferably substltuted W1th methyl or methoxy.

Another interesting group of compounds consists of those compounds of formula @

wherein one or more of the following restrictions apply :

G

(i)

‘(iii)

@iv)

R! and R? each independently represents hydrogen Cj. 4a1ky1 NRR'Y; or
R! and R” taken together with the carbon atom with which they are attached

form a Ca.¢cycloalkyl; and where n is 2, either R! or R? may be absent to form

an unsaturated bond; ‘
R3represents a Cq. 12cycloalkyl ora monovalent radical having one of the
followmg formulae

o s
4e
\an@/\@@
W W B

® ® "o ‘
wherein said Cs.12cycloalkyl or monovalent radical may optionally be
substituted with one, or where possible two, three or more substituents selected
from the group consisting of C;.4alkyl, Cy4alkyloxy, halo, carbonyl, hydfoxy, or
1,3-diox6]y1; Ce |
Q represents Het! or Ar* wherein said Het' or Ar® are optionally substituted
with one or where possible two or more substituents selected from halo, C;.
4élky1, Ci.salkyloxy, hydroxy, C;_salkyloxycarbonyl, NR°RS, Ci.salkyloxy
substituted with one or where possible two or three substituents each
independenﬂy selected from hydroxycarbonyl, Het* and NR'R®, and Ci.4alkyl
substituted with one or where possible two or three halo substituents;
R’ and R° are each independently selected from hydrogen, Cj.salkyl, C;.

 salkylcarbonyl, Cy.4alkylcarbonyl substituted with one or where possible two or

three halo substituents.
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) R and R' are each independently selected from hydrogen or Cy_4alkyl;
(vi)  Lrepresents a Cj.4alkyl, preferably methyl; ' ‘
(vii)  Het! represents a heterocycle selected from pyridinyl, pyrimidinyl, thiopheny!
or 1,3-benzodioxolyl; - ‘
5  (viii) Het® represents a monocyclic heterocycle selected from p1per1d1ny1 pyridinyl,
| pyrrolidinyl or morpholinyl; :
(ix) Ar represents a Ce. 14ary1 preferably selected from phenyl naphtyl or 1ndenyl

A particular group of compounds of formula (I) were those compounds shown to be -
10 hrghly HSD1 spe01f1c For these cornpounds of formula (I) oné or more of the
following restrictions apply ' ‘
()  nrepresents an integer bemg l.or 2 :
() R'andR? eeach independently represents hydrogen Ci.4alkyl, NRgRIO, or
- R! and R? taken together with the carbon atom with which they are attached
15 form-a Cs.scycloalkyl; and where n'is 2, either R! or R? may be absent to form -
" an unsaturated bond; | ' |
i)« R? represents a Cg.12cycloalkyl, preferably cylo- octanyl ora monovalent radical
having one of the following formulae ‘

W O
trot
BN
@U&

20 wherein said C6_1zcycloa1ky1 or monovalent radical may opti‘onally be

O,

&
hol
0
ol

(0)

substituted with one, or where possible two, three or more substituents selected
from the group consisting of Cq.4alkyl, C;4alkyloxy, halo or hydroxy;
@iv)  Qrepresents Het! or Ar? wherein said Het' or Ar? are optionally substituted
with one or where possible two or more substituents selected from halo, C;.
25 salkyl, Cyalkyloxy, hydroxy, NR°RS, C;.4alkyloxy substituted with one or
where possible two, three or more substituents each independently selected from
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(v)
(vi)
(vii)

(viii)

(ix)
®)

hydroxycarbonyl Het” and NR’R?, and CMalkyl substituted with one or where
possible two or three halo substituents; ‘

R’ and R® each independently represent hydrogen or Cy.qalkyl;

R’ and R'® each independently represent hydrogen or C;.4alkyloxycarbonyl;

L represents Cj.qalkyl;

Het' represents a heterocycle selected from pyndmyl p1per1d1nyl thiophenyl or
1,3-benzodioxol; ‘ y

Het” represents pyridinyl, pyrrolidinyl or niofpholinyl; -

Ar? represents pheriyi,‘ naphtyl or indenyl.

~ A subgroup of these highly HSD1 specific inhibitors was shown to have a superior
cellular activity and consist of compounds of formulae (I) wherein one or more of the

following restrictions apply

®
(i)

(iii)

n represents an integer being 1 or 2;

R and R‘2 each independently represents hydrogen, C;. 4a1ky1 or
R! and R? taken together with the carbon atom with which they are attached
- form a Cs. 5cycloalky1 and where n is 2, either R! or' R%: ‘may be absent to form

an unsaturated bond;
R represents. a Cg. ucycloalkyl preferably cylo—octanyl ora monovalent radical

. having one of the following formulae

@iv)

@u@wﬁz
@@i@

0O

(0)

wherein said Ce.12cycloalkyl or monovalent radical may opt1ona11y be

-substituted with one, or where possible two, three or more substituents selected

from the group consisting of Cy_salkyl, C;4alkyloxy, halo or hydroxy;

Q represents Het' or Ar* wherein said Het' or Ar* are optionally substituted

with one or where possible two or more substituents selected from halo, C;.
4alky1, Cj.salkyloxy, hydroxy, NR’ R6, Cj.4alkyloxy substituted with one or
where possible two, three or more substituents each independently selected from
hydroxycarbonyl, Het? and NR7R8, and Cj.4alkyl substituted with one or where
possible two or three halo substituents;



WO 2004/056744 PCT/EP2002/014832

v)
(vi)
(vii)

5 (vii)
(ix)

10

R’ and R® each 1ndependently represent hydrogen or C1 4alkyl

L represents Cy.salkyl; ‘

Het' represents a heterocycle selected from pyndrnyl p1per1d1nyl thiophenyl or
1,3-benzodioxol; ‘

Het” represents pyrrolidinyl or morpholinyl;

Ar? represents phenyl, naphtyl or indenyl.

Further interesting compounds according to the invention are those compounds of

formulae (I) wherein one or more of the following restrictions apply

10 ()
(i)
15
(iii)
20 °
(iv)
25

n represents an integer being 1 or 2;

R' and R? each 1ndependently represents hydrogen Ci. 4alkyl NR9R10 Ci-

4alkyloxy, or
R! and R taken together with the carbon atom with wh1ch they are attached

‘ form a Cs.gcycloalkyl; and where n is 2, either R! or R? may be absent to form- |

an unsaturated bond;
R’ represents a Ce. 1zcycloalky1 preferably selected from cylo- octanyl and
cyclohexyl or R® represents a monovalent radlcal havmg one of the following

w AW

@ .

Loy W

‘ @ [6) & m

R VR ol
, w) | @ ©
wherein said Ce.1ocycloalkyl or monovalent radical may optionally be

‘ formulae

substituted with one, or where possible two, three or more substituents selected -
from the group con51st1ng of Cy 4alkyl Ci.4alkyloxy, halo or hydroxy;

Q represents Cs_scycloalkyl, Het' or Ar* wherein sard Cs.scycloalkyl, Het! or
Ar* are optionally substituted with one or where possible two or more -
substituents selected from halo, Ci4alkyl, C1;4alkyloxy, hydroxy, nitro, NR5R6,
Ci.4alkyloxy substituted with one or where possible two, three or more
substituents each independently selected from hydroxycarbonyl, Het* and
NR7R8, and C4alkyl substituted with one or where possible two or three halo
substituents, preferably trifluoromethyl;
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)

(vi)

(vii)
5 (viii)

(ix)

11

R’ and R® each independently represent hydrogen, Cy.4alkyl, or Cy.4alkyl
substituted with phenyl;

L represents Cy4alkyl;

Het' represents a heterocycle selected from pyrrdmyl piperidinyl, or thlophenyl,v ‘
Het? represents piperidinyl, pyrrolidinyl or morphohnyl '
Ar? represents phenyl, naphtyl or indenyl..

A particular group of compounds of formula (I) are those where one or more of the

followmg restrictions apply :

n represents an integer berng 1or2;

R! and R2 each independently represents hydrogen Ci. 4a1kyl NRgR10 Ci.
g 4a1kyloxy, or

R and R? taken together with the carbon atom w1th Wthh they are attached

15

10 @)

@ii)

(iii)

20

(iv)
25

v)
30

(vi)

form a C3 scycloalkyl; and where n is 2, e1ther R! or R? may be absent to form

' an unsaturated bond;

R’ represents a Cg.1ocycloalkyl, preferably‘selected from cjlo-octanyl and
cyclohexyl or R? represents a monovalent radical having one of the following

formulae

(9) ‘ ® .
qd\ 7 ) (9] ®

wherein said Cg. ncycloalkyl or monovalent radical may optionally be
substituted with one, or where possible two, three or more substituents selected
from the group consisting of Cy_4alkyl, Cy_salkyloxy, halo or hydroxy;

* Qrepresents Het! or Ar® wherein said Cs scycloalkyl, Het! or Ar® are optionally
substituted with one or where possible two or more substituents selected from

halo, C1_4alkyl, Ci.qalkyloxy, hydroxy, nitro, NR5R6, Ci.salkyloxy substituted

~ with one or where possible two, three or more substituents each independently

selected from hydroxycarbonyl, Het* and NR'R®, and C;.4alkyl substituted with
one or where possible two or three halo substituents, preferably trifluoromethyl,
R’ and R® each independently represent hydrogen, C;4alkyl, or C4alkyl
substituted with phenyl;

L represents Cy.4alkyl;
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(vii) Het! represents a heterocycle selected from pyndmyl thlophenyl or 1,3-
benzodioxolyl;
(viii) Het® represents piperidinyl, pyrrohdmyl or morpholinyl;

- (ix) Ar? represents phenyl, naphtyl or indenyl.

A preferred group of compounds consists of those compounds of formula (I) wherein

one or more of the following restrictions apply : |

(i) Q represents phenyl, said phenyl optionally substituted Wlth one or two
substituents selected from the halo, preferably chloro or ﬂuor or Cy4alkyloxy
preferably methoxy. ; ‘

‘(ii) nisi;
(iii) mis 05

(iv) R! and R? represent Cy.qalkyl, preferably methyl; or
R’ and R? taken together with the carbon atom with which they are attached form a
Cs.ecycloalkyl, preferably cyclopropyl |

(v) R* represents hydrogen;

(vi) R? represents a monovalent radlcal havmg one of the followmg formulae

QL A @

© % ()
@ D ﬂ”
sl GD/ o W

(0)

M

‘wherein said monovalent radical may optionally be substituted with one or where

possible two or three substituents selected from halo, carbonyl,‘ hydroxy or Cy.
salkyloxy, preferably methoxy. |

Also of interest are those compounds of formula (I) wherein the R? substituent is being
selected from the monovalent radicals having one of the following formulae
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A OO, @ @U&
@U@OD—O

(O]
‘ optlonally substituted with one, or where possible two or three substltuents selected
from the group consisting of CMalkyl, C.salkyloxy, phenyl, halo, oxo, carbonyl, 1,3-
- dioxolyl or hydroXy; even mqre.prefelrably those compounds wherein the R? substituent )
is 2-‘adarnanty1 optienally substituted with ‘ene, or where possible two or three
substituents selected from the group consisting of Cj.salkyl, Cq4alkyloxy, halo, 0Xo0,
carbonyl or hydroxy. |

The amide compounds of this invention can be prepared by any of Seve;al standard

synthetic processes commonly used by those skilled in the art of organic chemistry and

described for instance in; “Introduction to organic chemistry” Streitweiser and |
Heathcock — Macmillan Publishing Co., Inc. — second edition - New York — Section
24.7 (pértA) P 753-756. In general, the amides can be prepared through a base-
catalyzed nucleophilic addition between the appropriate carboxylic ac1d with the
corresponding amine (scheme 1), or via a nucleophilic substitution reaction wherein the ~
approprlate amine reacts with either the corresponding acyl hahde (scheme 2),
anhydnde or ester, to yield the required amide.

When coupling the acids to the amines, standard chemical coupling reagents such as
carbonyldiimidazole (CDI), 1.3-dicyclohexylcarbodiimide (DCC) or 1-ethyl-3-(3’-
dimethylaminopropyl)carbodiimide hydrochloride (EDCI) are used in the presence or
absence of hydroxybenzotrialzole (HOBt). In general, adding of the carboxylic acids
of formula (III) to the amines of formula (II) under base-catalyzed reaction conditions
results in the formation of the amine salt which is in equilibrium with its weak acid and
base. To force the equilibrium to the formation of the amide of formula (I), a
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dehydrogenating agent such as carbodiimides, for example DCC and CDI are added to
the reaction mixture. '

Scheme 1
R 0
" coupling reagent
e T \
HT R R? /N_(L\)m
S R R* R®
(Im) (M
' @

In an alternative embodiment the carboxylic acids or converted ith the corresponding
acyl halides by reaction with, for example, thionyl chloride or oxalyl chloride.
Subsequently said acyl halidé (V) is added to the amine of ‘vformula (I).to yield the

~ amide of formula (D) using art known reaction procedures such as the Schotten-
Baumann method. | o

* Scheme 2

R! 0
_Um H,0 l // ‘
R® —> Q l \
NaOH L N0,
/N
R* R3

6

The carboxylic acids of formula (III) and the amines of formula () are readily
available, or may be prepared using methods that are well known in the art. Many
compounds are commercially available, for example, from Aldrich Chemicals, or when '
the compounds are not commercially available, they may be readily prepared from

available precursors using straightforward transformations that are well known in the
art.
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For example the carboxylic acids are most often preparéd by vhydrolysis of nitriles -
(scheme 3), carbonation of organometallic compounds or oxidation of primary alcohols
or aldehydes, see for instance in; “Introduction to organic chemistry” Streitweiser and
Heathcock — Macmillan Publishing Co., Inc. — second edition‘-‘ New York — Section

- 19.6 p‘5.09-5 11. In particular the carboxylic acids of formula (III) are prepared from

the correspoi)ding (hetero)ary‘lv acetonitriles (VI) by conversion to the dialkyl or
spiroélkyl derivative (VII) using e.g., sodium hexamethyldisilazane and methyl jodide

_or dibromobutane (see e.g., Trivedi et al, J. Med. Chem. 1993, 36, 3300), followed by

| hydrolysis under acidic or basic conditions to the desired carboxylic acid 1.
‘Appro'priate acids and bases in the hydrolysis are for example H,SO4 and KOH. Th\é
hydrdlysis reaction can be conveniently performed using microwave heating. |

* Scheme 3

1. KOH . OH

Ett(l)H/HZO
: N , NaHMDS | ,_ reflux q | o
- \/\N L Q_ % —_—— o
‘ . RX ~N 2.HCl \ o a j
‘ ‘ i | R R, | 1 2
e ‘ | |
VD) S ‘ | - (VID B

The amines of formula (II) are generally prepaired using art known téchniques; see for
instance in; “Introduction to organic chemistry” Streitweiser and Heathcock —
Macmillan Publishing Co., Inc. — second edition - New York — Section 24.6 p 742-

- 753, and comprise synthesis through indirect alkylation of the appropriate (hetero)aryl
~ halides in particular by the Gabriel synthesis, through reduction of the cdrresponding

nitro or nitrille compounds, through reductive amination using for example the
Eschweiler-Clarke reaction and in particular through the reduction of oximes (IX)

i ‘which may be prepared from aldehydes or ketones (VIII)‘by reaction with

hydrbxylamine (scheme 4). In this latter case the oximes are reduced by lithium
aluminium hydride or catalytic hydrogenation using an appropriate catalysator such as
Rainey Nickel, said reduction being performed in an inert anhydrous solvent such as
ether or tetrahydrofuran (THF).
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Scheme 4
3 . HON, o  HN
R R gam, . \ _R
—_— . " ee———— .. CH s
H,NOH o THF |
H H
(VLD " ‘ ()

an

‘Further‘examples for the synthesis of compounds of formula (I) using anyone of the
. above mentioned synthesis methods, are provided in the experimental part hereinafter.

Where necessary or desired, any one or more of the followmg further steps in any order -
may be performed ‘ '
(i) removing any reméining protecting group(s); -

- (D converting a compound of formula (I) or a protected form thereof into a further

| compound of formula (I) or a protected form thereof; . '

(111) convertlng a compound of formula (I) or a protected form thereof into a N—ox1de a
salt a quaternary amine or a solvate of a compound of formula (I) or a protected
form t.hereof;y '

(iv) converting a N-oxide, a salt, a quaternary amine or a solvate of a compound of
formula (I) or a protected form thereof into a compound of formula (@) or a protected .
form thereof; | '

(v) converting a N—ox1de asalt, a quatemary amine or a solvate of a compound of
formula (I) or a protected form thereof into another N-oxide, a pharmaceutlcally
acceptable addition salt a quaternary amine or a solvate of a compound of formula
Dora protected form thereof;

(vi) where the compound of formula (I) is obtained as a mixture of (R) and (S)
enantiomers resolving the mixture to obtain the desired enantiomer.

Compounds of formula (I), N-oxides, addition salts, quaternary amines and
stereochemical isomeric forms thereof can be converted into further compounds
according to the invention using procedures known in the art, for example :

It will be appreciated by those skilled in the art that in the processes described above
the functional groups of intermediate compounds may need to be blocked by protecting
groups. ‘



10

15

20

25

30

35

WO 2004/056744 PCT/EP2002/014832

17

Functional groups which it is desirable to protect include.hydroxy, amino and
carboxylic acid. Suitable protecting groups for hydroxy include trialkylsilyl groups
(e.g. tert-butyldimethylsilyl, tert-butyldiphenylsilyl or trimethylsilyl), benzyl and

tetrahydropyranyl. Suitable protecting groups for amino include ;Q_t—butyloxycarbonyl

or benzyloxycarbonyl. Suitable protecting groups for carboxylic acid include C(.gjalkyl

~ or benzyl esters,

The protection and deprotection of functional groups may take place before or after a

reaction step.

~The use of protecfing groups is fuily described in ‘Protective Groups in Organic

Chemistry’, edited by J W F McOmie, Plenum Press (1973), and ‘Protective Groups in
Organic, Synthesrs 2" edition, T W Greene &P G M Wutz erey Interscience (1991).

Addltlonally, the N—atoms in compounds of formula (I) can be methylated by art-
known methods usmg CH3—I in a suitable solvent such as, for example 2—propanone
tetrahydrofuran or dimethylformamide. .

The compounds of formula (I), can also be converted into each other foilowing art-
known procedures of functional group transformation of which some examples are

‘ mentloned hcremabove

The compounds of formula (I), may also bc converted to the corresponding N-oxide

| forms followmg art-known procedures for converting a trivalent nitrogen into its
.- N-oxide form. Said N-oxidation reaction may generally be carried out by reacting the

starting material of formula (I) with 3-phenyl-2-(phenylsulfonyl)oxaziridine or with an

. appropriate organic or inorganic peroxide. Appropriate inorganic peroxides comprise,

for example, hydrogen peroxide, alkali metal or earth alkaline metal peroxides, e.g.
sodium peroxide, potassium peroxide; appropriate organic peroxides may comprise |
peroxy acids such as, for example, benzenecarboperoxoic acid or halo substituted
benzenecarboperox01c acid, e.g. 3-chlorobenzenecarboperoxoic acid, peroxoalkanmc
a01ds e.g. peroxoacetic acid, alkylhydroperoxides, e.g. t-butyl hydroperox1de Suitable
solvents are, for example, water, lower alkanols, e.g. ethanol and the like, hydro-
carbons, e.g. toluene, ketones, e.g. 2-butanone, halogenated hydrocarbons e.g.
dichloromethane, and mixtures of such solvents.

Pure stereochemically isomeric forms of the compounds of formula (I), may be
obtained by the application of art-known procedures. Diastereomers may be separated
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by physical methods such as selective crystallization and chromato graphic techniques,

e.g. counter-current distribution, liquid chromatography and the like.

Some of the compounds of formula (I), and some of the intermediates in the present

“invention may contain an asymmetric carbon atom. Pure stereochemically isomeric

forms of said compounds and said intermediates can be obtained by the application of

art-known procedures For example diastereoisomers can be separated by physical

methods such as selective crystalhzatlon or chromatographic techniques, e.g. counter
current distribution, liquid chromatography and the like methods. Enantiomers can be
obtained from racemic mixtures by first 'converting said racemic mixtures with suitable
resolving agents such as, for example, chiral acids, to mixtures of diastereomeric salts

. or compounds; then physica]ly s‘eparating said mixtures of diastereomeric salts or

‘compounds by, for example, selective crystallization or chromatographic techniques,

e.g. hqu1d chromatography and the like methods; and frnally converting said separated
dlastereomenc salts or compounds into the corresponding enantiomers. Pure
stereochermcally isomeric forms may also be obtained from the pure stereochemically
isomeric forms of the appropriate intermediates and starting matenals provided that the

intervening reactions occur stereospecifically.

. An alternative manner of separating the enantiomeric forms of the compounds of
‘ ChrOmatography using a chiral stationary phase.

Some of the intermediates and starting materials as used in the reaction procedures

mentioned hereinabove are known compounds and may be commercially available or

may be prepared according to art-known procedures.

- The compounds of the present invention are useful because they possess

pharmacological properties. They can therefore be used as medicines, in particular to.
treat pathologies associated with excess cortisol formation such as for example, obesity,
diabetes, obesity related cardiovascular diseases, and glaucoma.

As described in the experimental part hereinafter, the inhibitory effect of the present
compounds on the 11b-HSD1-reductase activity (conversion of cortison into cortisol)
has been demonstrated in vitro, in an enzymatic assay using the recombinant 11b-
HSD1 enzyme, by measuring the conversion of cortison into cortisol using HPLC
purification and quantification methods. 11b-HSD1-reductase inhibition was also
demonstrated in vitro, in a cell based assay comprising contacting the cells, expressing
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11b-HSD1 with the compounds to be tested and assessing the effect of said compounds
on the formation of cortisol in the cellular medium of these cells. The cells preferably |
used in an assay of the present invention are selected from the group consisting of
mouse fibroblast 3T3-L1 cells, HepG2 cells, pig kidney cell, in particular LCC-PK1
cells and rat hepatocytes. o ‘ |

Accordmgly, the present invention prov1des the compounds of formula (I), (I’) and
their pharmaceutically acceptable N-oxides, addition salts, quaternary amines and
stereochemically isomeric forms for use in therapy. More particular in the treatment or
prevention of cell proliferation mediated diseases. The compounds of formula (I), (I’)
and their pharmaceutically acceptable N-oxides, addition salts, ouatemary amines and
the stereochemically isomeric forms may hereinafter be referred to as compounds |

according to the invention..

- In view of the utility of the compounds according to the invention, there is provided a

method for the treatment of an animal, for example, a mammal including humans,

suffering from a cell prohferatlve disorder such as atherosclerosis, restinosis and

cancer, which comprises adrmmstenng an effective amount of a compound according

- to the present invention.

Said method comprising the systemic or topical administration of an effective amount
of a compound according to the invention, to warm-blooded animals, including

humans.

- It is thus an object of the present invention to provide a compourid according to the

present invention for use as a medicine. In particular to use the compound according to 1
the present invention in the manufacture of a medicament for treating pathologies |
assomated with excess cortisol formation such as for example, obesrcy, diabetes,

- obesity related cardiovascular diseases, and glaucoma

" In yet a further aspect, the present invention provides the use of the compounds

according to the invention in the manufacture of a medicament for treating any of the

aforementioned cell proliferative disorders or indications.

The amount of a compound according to the present invention, also referred to here as
the active ingredient, which is required to achieve a therapeutical effect will be, of
course, vary with the particular compound, the route of administration, the age and
condition of the recipient, and the particular disorder or disease being treated. A
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suitable daily dose would be from 0.001 mg/kg to 50 mg/kg body. weight, in particular.
from 0.005 mg/kg to 10 mg/kg body weight. A method of treatment may also include
administering the active ingredient‘ on a regimen of between one and four intakes per
day. ‘

While it is possible for the active ingredient to be administered alone, it is preferable to -
present it as a pharmaceutical composition. Accordingly, the present invention further
provides a pharmaceutical composition comprising a compound according to the |
present invention, together with a pharmaceut1cally acceptable carrier or diluent. The

carrier or diluent must be ¢ acceptable in the sense: of being compatible with the other

1ngred1ents of the composition and not deletenous to the re01p1ents thereof.

The pharmaceuncal compositions of this invention may be prepared by any methods

- well known in the art of pharmacy, for example using methods such as those descrlbed ‘

in Gennaro et al. Remington’s Pharmaceuucal Sciences (1s™ ed., Mack Publishing
Company, 1990 see espec1ally Part 8 : Pharmaceutical preparations and their
Manufacture) A therapeut1cally effective amount of the particular compound, in base
form or addition salt form, as the active 1ngred1ent is combined in intimate admixture

~ with a pharmaceutically acceptable carrier, which may take a wide variety of forms

depending on the form of preparation desired for administration. These pharmaceutical
compositions are desirably in unitary dosage form suitable, preferably, for systemic .
administration such as oral, percutaneous or parenteral administration; or topical
adrmmstratlon such as via inhalation, a nose spray, eye drops or via a cream, gel,
shampoo or the like. For example, in preparing the compositions in oral dosage forxn?

“any of the usual pharmaceutical media may be employed, such as, for example, water,

' glycols oils, alcohols and the like in the case of oral liquid preparations such as

suspensions, syrups, elixirs and solutions: or solid carriers such as starches, sugars,
kaolin, lubricants, binders, disintegrating agents and the like in the case of powders,
pills, capsules and tablets. Because of their ease in adnnnistration, tablets and capsules
represent the most advantageous oral dosage unit form, in which case solid pharma-
ceutical carriers are obviously employed. For parenteral compositions, the carrier will
usually comprise sterile water, at least in large part, though other ingredients, for
example, to aid solubility, may be included. Injectable solutions, for example, may be
prepared in which the carrier comprises saline solution, glucose solution or a mixture of
saline and glucose solution. Injectable suspensions may also be prepared in which case
appropriate liquid carriers, suspending agents and the like may be employed. In the
compositions suitable for percutaneous administration, the carrier optionally comprises
a penetration enhancing agent and/or a suitable wettable agent, optionally combined
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with suitable additives of any nature in minor proportioné, which additives do not cause
any significant deleterious effects on the skin. Said additives may facilitate the

administration to the skin and/or may be helpful for preparing the desired composition's.‘
These compositions may be administered in various ways, e.g., as a transdermal patch,‘y

- as a spot-on or as an ointment. ‘As appropriate compositions for topical application
there may be cited all compositions usually employed for topically administering drugs

e. g. creams, gellies, dressings, shampoos, tinctures, pastes, ointments, salves, powders
and the llke Apphcatmn of said compositions may be by aerosol, e.g. with a. propellant M
such as mtrogen carbon dioxide, a freon, or without a propellant such as a pump spray,
drops, lotions, or a semisolid such as a thickened composition which can be applied by

a swab. In particular, sermsohd compos1t1ons such as salves, creamis, gellies, ointments
and the hke w1ll convenlently be used. '

It is especially advantageous to formulate the aforementioned pharmaceutical
compositions in dosage unit form for ease of administration and uniformity of dosage.

A Dosage un1t form as used in the specification and claims herein refers to physically
" discrete units su1table as un1tary dosages, each unit- contalmng a predetermined quantity

of active ingredient calculated to produce the desired therapeutic effect in association
with the required pharmaceutical carrier. Examples of such dosage unit forms are
tablets (including scored or coated tablets), capsules, pllls powder packets, wafers,

injectable solutions or suspensions, teaspoonfuls, tablespoonfuls and the l1ke and

segregated mult1ples.thereof.

In order to enhance the solubility and/or the stability of the compounds of formula (I)
@)i in pharmaceuncal compos1t10ns it can be’ advantageous to employ o-, B- or y- .
cyclodextrins or their derivatives. Also co-solvents such as alcohols may improve the .
solublhty and/or the stability of the compounds of formula (I), (I’) in pharmaceutical

* compositions. In the preparation of aqueous compositions, addition salts of the snbject

compounds are obviously more suitable due to their increased water ‘solubility.

Experimental part

Hereinafter, the term ‘RT’ means room temperature, “THF’ means tetrahydrofuran,
‘AcOH’ means Acetic Acid, ‘EtOH’ means ethanol, ‘DME’ means dimethyl ether,
‘DIPE’ means diisopropyl ether, “TFA’ means trifluoroacetic acid, ‘EtOAc’ means
ethyl acetate, ‘iPrOH’ means dimethylformamide, ‘HOBt’ means
hydroxybenzotrialzole.
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A. Preparation of the intermediates

Example A1 ‘
Bicyclo[3.3.1]non-2-ylamine (intermediate 4) and 3-aza-
tricyclo[4.3.1.0%2,4*]decane (intermediate 5)

, . H N o |
Preparation of o p o ' (interm. 4)

" H
N

Preparation of N Q B ‘(interm. 5)

: Blcyclo[3 3.1]nonan-2-one-oxime (CAS 16473 10-2) (1.4 g) was dissolved in
~ aphydrous THF (30 Ml) and a SOlllthIl of L1A1H4 (15Ml, 1M in diethyl ether) was :

added. The solutlon was boiled under reflux for 16h. Addition of water (0. 6 M), 15%

NaOH (0.6 Ml), arid water (1. 8 mL) followed by filtration, drymg of the flltrate

(MgSO,) and evaporation gave the crude amines. The residue was dissolved in
CH,Cly, and extracted with 15% citric a‘cid The aqueoué layer was ‘basicified with 1 M
KOH, and extracted with CHxCl,. The organic layer was washed with brine; dried and
evaporated.to glve the amines 1:1 mixture (0.5 g).

" NMR (CDCI3) § 1.2-2.1 (m, CH), 2.45 (t, 1H), 2.9 (m, 1H) -
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Example A2
- a) 6-Hydroxyimino-adamantan-2-yl ethylene ketal o
. ,N . .
o HO™'S o ‘
Preparation of : EO - Intermediate 16

o0

Commercially available Spiro[l,3-dioxolane—Z,Z’-tricyclo[3 .3.1.13,7]decan]-6"one

(CAS 50776-11-9) (2.3 g, 0.012 mol) (containing about 30% of the diketal) was

dissol*{}ed in EtOH and a solution of hydroxylamine hydrochloride (1.7 g, 0.025 molj .
and NaOH (1.0 g) in water (30 ml) was added. The mixture was stirred overnight. The .
volatiles were evaporated in vacuo, and the residue was extracted with CH;Cl,. The
organic layer was washed with brine, dried and evaporated to glve the oxime |
(Intermediate 16) (2.4 g).

NMR (DMSO-d6) & 1.3- 2.3 (m CH) 2. 5 (bs 1H) 3.5 (bs 1H), 3.95 (s, 4H, CHZCHZ) |

b) 6-Oxo-adamantan-2-ylamme ethylene ketal
H N

 Preparation of .. : EO ‘ Intermediate 17

o>

' 6-I—Iydroxyimino—adamantan-Z-yl ethylene ketal (2.4 g) was dissolved &M NH3/MeOH

(100 mL), Raney nickel 1g was added and the mixture was hydrogehated at 14 °C.
The mixture was filtered, and evaporated to give 2.0 g of the title compound
(Intermediate 17). , |

NMR (DMSO-d6) 6 1.3-2.3 (m, CH),3.23 (bs, 2H, NH2), 3.95 (s, 4H, CH2CH2).
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B. Preparation of the compounds

Example B1
N-Adamantan-2-yl-2-(4-chlorophenyl)-isobutyramide

- o H
N~
Preparation of ‘ /©><'( p - compound 1 -
‘ Cl © ‘

2,2-dimethyl-(4- chlorophenyl)acet1c acid (CAS 6258- 30 6) (2.0 g, 10 mmol) and 2- “
aminoadamantane hydrochloride (CAS 13074-39-0) (1 9 g, 10 mmol) were dissolved in
CH,CL,; (50 mL), HOBt (2.7 g, 20 mol), triethylamine (2.1 g, 20 mmol), and EDCI
(2.1 g, 11 mmol) were added and the mixture was stirred Qvemi ght. The reaction .
mixture was washed with' 15% citric acid, sat. NaHCO; and brine, dried over MgSOy,,
and evaporated in vacuo. The'residue was recrystallised from isopropanol, yielding 2.0
(6 mmol, 60%) of compound 1. |
NMR: (DMSO-d6) 6 1.4-1.8 (m, CH), 147 (s, 6H, (CH3)2) 3.79.(d, 1H, CH) 6.42 (d
1H, NH), 7.38 (dd, Ar-H). |

LC-MS: M+1 332.89, 334.89

Example B2
' N-Adamantan-Z-yl-Z-phenyl-1sobutyramlde

% Preparation of ©><“/ p compound 2

. .Compound 1 (1 7 g, 5 mmol) was dlssolved in MeOH (100 mL),0.5 g 10% Pd—C and-

CaO (1 g) were added, and the mixture Was hydrogenated at 50 oC, After uptake of
one equivalent of hydrogen, the reaction was filtered, evaporated till dryness. The
residue was diésolved in CH,Cl,, washed with sat. NaHCOs, dried and evaporated. The
residue was crystallized from diisopropyl ether, yielding 0.65 g (60%) of the title
compound

NMR: (DMSO-d6) 6 1.4-1.8 (m, CH), 1.49 (s, 6H, (CH3)2), 3.79 (d 1H, CH), 6.21 (d,
1H, NH), 7.25-7.37 (m, 5H, Ar-H). '

LC-MS: M+1 298.44



10

15

20

Example B4

WO 2004/056744 PCT/EP2002/014832

25

Example B3

H |
N
p compound 3

2,2-dimethylphenyl acet1c acid (CAS 826-55-1) was dissolved in dry CH,Cl,, oxalyl -
chloride was added and one drop of DMF. After stirring for two hours, the solution was
evaporated till dryness, redlssolyed in 10 mL CH2C12? and added to a solution of 2- \
amino adamantane (CAS 13074-39-0) and triethylamine in CH,Cl,. The mixture was

Preparation of

| stirred overnight, extracted with 15% citric acid, sat. NAHCO; and brine, dried over,

MgSOsa, and evaporated in vacuo. The residue was recrystallised from isopropyl ether.
NMR: (CDCI3) & 1.3-1.8 (m, CH), 1.55 (s, 6H, (CH3)2), 2.31 (s, 6H, 2 x CH3),3.96
(d, 1H, CH), 5.50 (d, 1H, NH), 6.91 (s,-1H, Ar-H), 6.99 (s, 2H, ArH).

a) 3-Methoxyphenyl- -dimethyl adamantyl acetamide

El . : compound 4

Preparation of

e Intermed1ate 2 2.0g,10 mmol) and 2-aminoadamantane hydrochloride (CAS 13074— .
" 39-0) (1.9 g, 10 mmol) were dissolved in CH,CL, (50 mL), HOBt (2 7 g,20 mol),

triethylamine (2.1 g, 20 mmol), and EDCI (2.1 g, 11 mmol) were added and the

. mixture was stirred overnlght ‘The reaction mixture was washed with 15% citric acid,

sat. NaHCO3 and bnne dried over MgSOy, and evaporated in vacuo. The residue was |

‘ recrystalhsed from isopropanol, yielding 2.0 (6 mmol, 60%) of compound 4.

NMR: (DMSO d6) 6 1.4-1.8 (m, CH), 1.48 (s, 6H, (CH3)2), 3.75 (s, 3H, OCH3), 3.79
(d 1H, CH), 6.23 (d, 1H, NH) 6.8-7.3 (m, 3H, Ar-H).

b) N-Adamantan-zfyl-z-(3-hydroxy-phenyl)-isobutyramide

‘ \ H
N ‘
OYD
Preparation of OH compound 5

Compound 4 was dissolved in dry CH,Cl,, cooled to —78°C and boron tribromide was
added. The reaction mixture was stirred at room temperature for 1 h, poured onto
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aqueous ammonia and extracted with C,Cl,. The organié layers were washed with
brine, dried and evaporated. The solid reside was crystallized from ethyl acetate.
NMR: (DMSO-d6) 8 1.4-1.8 (m, CH), 1.44 (s, 6H, (CH3)2), 3.79 (d, 1H, CH), 6.18 (d,
1H, NH), 6.65-7.16 (dd, 4H, Ar-H), 9.35 (s, 1H, OH).

- © {3-[1-(Adamanfan-Z-ylcarbamoyl)-1-methyl—ethyl]-phenoxy}-acetic acid

‘Preparation of compound 6

Cbmpdund 4 was dissolved in ‘DMF and ethyl bromoacetate was added together with
potassium carbonate. Thé mixture was stirred af 60 °C overnight, poured on ice, and N
-extracted with CHZCIQ The organic layer was washed with 1 M NaHCOs, and brine, ‘ |
10 . and evaporated The residue was dissoled in EtOH, 1 M KOH was added, and the
' mixture was stirred for 2 h. The solution was acidified with 1M HCI, extracted with
EtOALc, the organic layer was dned and evaporated. The residue was crystallized from
o ethyl acetate. | L '
- NMR: (DMSO-d6) 8 1 4 1.8 (m CH), 1.47 (s, 6H (CH3)2),3.78 (4, 1H, CH) 467 (s,
15 2H, CHZCOOH) 6 23 (d, 1H, NH), 6. 77 -7.3 (m, 4H, Ar-H). ‘

Example BS | | |
‘ NgAdamantan-Z-yl-Zf[3-(2-dimethylamino-ethoxy)-phenyl]-isqbutyramide

Preparation of compound 7

20  Compound 4 was dissolved in DMF, and dimethylaminoethyl chloride hydrochloride
was added, followed by K,COs;. The mixture was stirred at 60 oC overnight, poured on
ice, and extracted with CH,Cl,. The organic layer was washed with 1 M NaHCO3, and
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brine, and evaporated. The residue was dissolved in iPrOH with heating, oxalic acid
was added, and the crystallie amine was filtered.

NMR: (DMSO-d6) 6 1.4-1.8 (m, CH), 1.49 (s, 6H (CH3)2), 2. 78 (s, 6H, N(CH3)2)
3.43 (t, 2H, CH2), 3.79 (d, 1H, CH), 4.27 (t, 2H, CH2), 6.29 (d, 1H, NH) 6.85-7.35 (m,
4H, Ar-H).

Example B6
N-(trans-S-Hydroxy-adamantan-z-yl) Z-phenyl-lsobutyramlde (Compound 8) and
N-(c1s- -Hydroxy-adamantan-Z-yl) 2-phenyl-1s0butyramlde (Compound 9)

Neas ;@
@%“;@

Preparation of - | . HOW -compound 9

Preparation of. compound 8

2,2-dimethylphenyl acetic acid (CAS 826-55-1) (2.5 g, 15 mmol) was dissolved in dry .

CH,CI, (50 mL), oxalyl chloride (1.5 mL, 0.017 mol) was added and one drop of DMF.
After stirring for two hours, the solution was evaporated till dryness, redissolved in 50‘
mL of CHgClg, and added to a solution of 2-amino adamantane (CAS' 13074-39-0) (2.5
g, 15 mmol) and triethylamine (3.0 g, 30 mmol) in CH,Cl, (50 mL). The mixture was
stirred overnight, extracted with 15% citric acid, sat. NaHCO3 and brine, dried over

- MgSOy, and evaporated in vacuo. The residue was chromatographed over silicagel

(eluens 3-5% MeOH in CH,Cl,), yielding the title compounds. 1.8 g of trans-,

NMR: (CDCI3) 8 1.2-1.85 (m, CH), 1.59 (s, 6H, (CH3)2), 1.95-2.00 (m, 2H, CH), 3.91
(dt, 1H, CH), 5.32 (d, 1H, NH), 7.25-7.47 (m, 5H, Ar-H).

And 1.8 g of cis isomer.

NMR: (CDCI3) 6 1.2-1.7 (m, CH), 1.56 (s, 6H, (CH3)2), 2.05-2.10 (m, 2H, CH), 3.83
(dt, 1H, CH), 5.32 (d, 1H, NH), 7.25-7.50 (m, 5H, Ar-H).
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Examp. le B7
N-(5-trans-fluoro-adamantan-2-yl)-2-phenyl-isobutyramide

o
N
sayel

Compound 8 (‘80‘mg) was dissolved in dichloromethane (2 mL) and cooled to —78 oC
under ﬁitrogen. DAST ((diethylamino)sulfur trifluoride, 0.1 ml) was added, and the
mixture was stirred and warmed to room temperature. Sat. NaHCOs was added and the

Preparation of compound 10.

layers were separated. The organic layer was washed with brine, dried (MgSO.) and .
evaporated. The residue was crystalhzed from dusopropylether to glve 40 mg (50%) of
the title compound.

NMR: (CDCI3) & 1.2-1.85 (m, CH), 1 59 (s 6H, (CH3)2), 1.95-2.10 (m 2H, CH), 3.93
(dt, 1H, CH), 5.27 (d, 1H, NH), 7.27-7.43 (m, 5H, Ar-H). - '

- “Exampl‘eBS

15

20

25

N-(S-Bromo-édamantan-Z-yl)-Z-(3-hydroxy-phenyl)-isobutyramide

H
N

| pﬂ..gr . compound 11.

Compound 8 (100 mg, 03 mmol) was dissolved in CH2C_12 2 mL); cooled to ~78 oc
and boron tribromide (0.15 mL, 1.5 infnol) was added. The reaction mixture was

Preparation of

OH

warmed to room temperature, diluted with CH,Cl; and poured on.a mixture ice and
conc. Ammonia. The layers were separated, the organic layer washed with brine, dried
(MgSOy) and evaporated. The residue was crystalhzed from ethyl acetate (40 mg,
40%).

LC-MS: M+1 393.34, 395.34

NMR: (CDCI13) 6 1.25-1.52 (m, CH), 1.57 (s, 6H, (CH3)2), 1.90-2.42 (m, CH), 3.97
(dt, 1H, CH), 5.37 (d, 1H, NH), 6.28-7.30 (m, 4H, Ar-H).
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' Example B9

N-(6-Oxo-adamantan-2-yl)-2-phenyl-isobutyramide ethylene ketal

H
. ‘ ©><(N '
Preparation of ‘ O E ~ compound 12
: ‘ : ‘ O

2,2- dimethylphenyl acetic acid (CAS 826-55-1) (0.5 g, 2.7 mmol)was dissolved in dry

‘CHZCIZ, oxalyl chlonde (0.4 g) was added and one drop of DMF. After stirring for two

hours, the solution was evaporated till dryness, redissolved in 10 mL CH,Cl,, and

' added to a solution of 6-0xo- adamantan-2- ylam:me ethylene ketal (Intennedrate 15) (0.6

g, 2.7 mmol) and tnethylamlne (0.5 mL)in CH2C12 The mixture was stirred
overnight, extracted with 15% citric acid, sat. NAHCO; and brine, dried over MgSOy,
and evaporated i in vacuo. The residue was punfled over s11aca1gel (eluens 5% MeOH
in CH,Cl,), and the title compound was recrystalhsed from isopropyl ether. 600 mg
(50%) g

- NMR: (CDCI3) § 1.52-2.05 (m, CH) 160 (s, 6H, (CH3)2) 3.85 (dt 1H, CH), 3. 85—
- 3.90 (m, 4H, CH2CH2), 5.45 (d 1H, NH) 7.23-7.42 (m 5H, Ar H).

Example B10

N-(6-Oxo-adamantan-2-yl)-2-phenyl-isobutyramide

o C SN |
Preparation of - ‘ ! ) @ - compound 13

The ketal from example B9 (450 mg) was dissolved in acetone 10 inL),- 1 MHCI (5

mL) was added and the mixture was stirred fro 3 h at 45 °C. The reaction mixture was
concentrated and extracted with dichloromethane. The organic layers were washed
with sat. NaHCO3; and br1ne dried and evaporated. The residue was crystallrzed from
ethanol: 300 mg of the title compound.

NMR: (CDC13) & 1.52-1.75 (m, CH), 1.60 (s, 6H, (CH3)2), 1.95-2.15 (m, 2H, CH),

© 2.30 (d, 2H, CH), 2.50 (s, 2H, CH), 4.12 (dt, 1H, CH), 5.45 (d, 1H, NH), 7.27-7.47 (rrr,

SH, Ar-H).
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Example B11
N- (6-Hydr0xy-adamantan-Z-yl)-2-phenyl-isobutyramide'

Compound 13 (50 mg) was dissolved in MeOH and NaBH4 (50 mg) was added. The
mlxture was stirred at room temperature for 6 h. 1M HCI was added, and the mixture

Preparation of compound 14

was extracted with dichloromethane. The orgamc phase was washed with brine, dried -
and evaporated. Chromatography over silicagel (5% MeOH in CH,Cly) gave the
alcohol (20 mg, 40%) \ ‘ ! .
NMR: (CDCI3) 8 1.52-2.00 (m, CH) 1.60 (s 6H, (CH3)2) 3 85 (dt 1H, CH), 5.45 (d,
1H, NH), 7.23-7.42 (m SH Ar»H) ‘

A ,

‘ compound 17

1 Phenylcyclopropanecarboxylic acid (0.00028 mol); was added to a mixture of PS-N-

' cyclohexylcarbodumlde (0 0004 mol) in CH2C12 (5 ml). The mixture was stirred for 15

min. 2-methyl- 2-Propanarmne (0.0002 mol) was added and the reaction mixture was
stirred.overnight at room temperature. The resin was filtered off and the filtrate was
evaporated The residue was punfled over Supelclean LC- SI (14 ml; eluent: CH,Cly).
The product fractions were collected and_the solvent was evaporated, yielding

compound 17. ‘
Example B14

\‘ O B '
Preparation of @/}\m&@ compound 31

PS-carbodiimide (0.0004 mol) was suspended in CH,Cl, (5 ml). Then,‘ 1-phenyl-
cyclopropanecarboxylic acid (0.00028 mol) and N,N-dimethyl-4-pyridinamine
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‘ Tricyqlo[3.3.1.13,7]decane-1-methanamine (0.0002 mol; 6 variables) was added and -

the reaction mixture was stirred overnight at room temperature. The mixture was

filtered. The filter residue was washed with CH,C], and the filtrate’s solvent was

- evaporated. The residue was purified By flash column chromatography on Triconex -

flash tubes (eluent: hexane/EtOAc 9/2). The product fractions were collected and then

extracted énd the extracts were evaporated. Yielding 0.037 of compound 31

" Tables 1, 2'and 3 list compounds of the present invention as prepared according to one

of the above examples.

" Table 1
| co. | N : Physical
o. | Ex Rl ) = H 3 T ysica
No. | No. data
16 | B3 - N (e : A @ -
17 | B13 - - -(CHy),- -C(CHs)s -
" | | -C(CH3),-CHy-
18 | B13 - - -(CHa),- -
i ‘ 1 ‘ C(CHs)s
19 | B13 - - -(CHp)p| ; -
| o CHa
20 | B13 - - -(CHy),- : -
21 | B13 - - -(CHp)g- -C(CHs)s -
22 | B13 : . -(CHp)s- —@ -
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3
Sl w | e fH e | r
23 | B13 - - -(CHZ)‘;- Q :

CH,
0 |
24 | B13 - - (CH) : ]
25 | BI3 - - -‘(CHZ)S- s 0 | .
26 | B13 - - (CHp)s| ‘Q | : -
1 | B1 CH; CH, - @ | 4Cl
27 | B1 . . (o) - —@> | 4l
28 | Bl c,H;j - - | _@ ‘ }
2 | B2 ‘CH3 CH; . @ ]
29 | Bl ol - ; @ | ]

30 | B1 , - ; ‘@ ]
31 | Bl4 - - |crys- ;CHz@ -
32 | Bl - - -(CHp)y- —® . )
53 Bl4 - - -(CH,)y- 7@ i
34 | Bl4 - - -(CH,), 8 -
35 | Bl14 | - - -(CHp)s- _CHZ@ .
36 | Bl4 - - -(CHp)s- .

37 | Bl - i (CH| _C’h@ ]
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Co. | E 27N Physical
o X Rl R2 q . g} T hysica
No..| No. data
38 ) B1 - - ~(CH2)4; . 4@ -
39 | Bl ; - (CHy)s- ‘@ : 4-Cl
4o | B2 - - {(CHpy{ ‘@> . -
41 |'Bl| CH | CH - A@ AF -
C(CHa); ‘ - '-
, Q. '
42 | Bl| C=0 - . \ @ . 3
43 | Bl | CHoO - ; @ B
C(CHs)s C .
(I) ‘ .
9. . -C(CH3)5-O- }
44 | Bl =0 X - ) -
NH - CO-NH |
N | ‘ k
45 | B1 | CH CH, - —Ci:i] " ;
46 .| B1 CH, CH, ; O | ;
4 | B4 CH; - CH, - ‘@ ~ 3-0CH;
47 | B4 CH; CH; ; ‘ —@ 4-OCH;
48 | B4 CH, CH, _ @ | _
49 | B1 - - -(CHy),- _@ .
5 | B4 | cCH CH, - ‘@ 3-OH
50 | B1 NH, - ; -E -
isomeric |
51 Bl ~-NH, - - _@ - form of
comp 50 |
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Co. | Ex A Physical
| R R R A R T
No. | No. data .
52 | Bl CH; CH, - ‘@ 4 -N(CHy),
53 | BS CH; CH, - @ 3-0-(CHy),-CH;
54 | B | CH - CH, - ‘@ v}O(G@zCHs—NG
55 | B14 - . ~(CHy),- % % ’ -
56 | B14 - - [CHr| §i®< -
57 | B14 - - (CHp)s| E ]
58 | Bl4 - ; (CHy)y- ;®< ]
59 | B14 - - ~(CHy)s- 3 3; -
60 | Bl4 - - ~(CHy)s- é\‘®< -
61 | B1 - - -(CHy)| —@ -
, ' N
62 |BL | CH CH, - 5 ]
‘ | N
63 | Bl CH; CH; - -
64 | Bl - - ~(CHa),- —@ -
6 | B4 CH; CH, - @ 3-0-(CHy),-COOH
‘ 3-0~(CH),—
65 | BS CH, CH, - p (Ch: Nk/)o
i}
9 | B6 CH; CH, - ‘1@ }
OH
g
66 | Bl . ; - -
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Co. | Bx | a0 Physical
0. sica
Rl R2 R1 ____R3 T y
No. | No. ‘ data
I H 4—N—CH
A ' H CH,
67 | Bl | CH, CH, - u |
4 : o
., ' 4—NT
68| Bl CH, - - \
: | 0
‘ “ 4—1,\}——CH2"©
. ' . CH2 .
' . H
69 | BI : - - ;Q/ A
‘ } ' ‘ H
70 | B4 .|. CH, CH, - E | 4-OH
71 | BS 'CH; CH, - 2@ , 3--0-(CH2-)2-N©
e 7 <
7 | BS CH, - Cls o | -
72 | Bl CH, " CH; - ‘ @ 4-0-CH,-COOH
) . i . o . / \
73 | B5 | CHs CH, - | @ HOCHN - 0
74 | B4 | .CH, . CHy . p  3-0-CHy
75 | B4 CH, CH, - E . 3-0-CH;
76 | Bl | CHy | CH - @ | 3-NH,
77 | Bl | CH, . CH; - @ 3-NH-CH;
78 | Bl | . CH; CH, - ‘@ 3-N(CHs),
79 | Bl CH, CH, - @ 4-NH,
80 | Bl CH; CH, - @ 4-NH-CH,
81 | BI CH; CH; - Kj 4-N(CHs)-(CHy)-CeH;
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Co. | E a7 Physical
0. X A ‘ ysica
R} rRZ w3 T |
No. | No: : data.
82 | BI | -N(CHj)- - - ‘@ : .
83.| Bl CH, CH; - ‘@ ‘ 3-Cl
84 | BL | 'CH; CH; - @ | 3-F
85 | Bl | CH; . CH, - @ . 3-CF,
86 | Bl CH, CH; | - —@ 3,4 (-OCHz), |
87 | Bl CH;  CH, ) - R ‘@ 24-F, .
88 | Bl | cH, CH, - ‘@ ' 25F,
80 | Bl | " CH; CHy - ‘@ 3-CH;
9 | B1 CH; CHj, - ,rrSr/Q -
‘ ! H
o1 | B1.| CHs CH, - ﬁ ‘ -
92 | B5 CH, CH; - —@ | 3-0-(CH,)»-N(CHz),
8 | B6 CHy CH, - pbﬁ- -
93 | BI CH; CH; - @ 2,5 (-0-CH)
94 | B1 CH, CH; - | p 2-0-CgH
95 | Bl CH; CH, - @ 3,5 F,
isomeric
9 | B3 CH; CH; - ;\Jj - form of
comp 90
O
97 | B3 CH; . CH, - fﬁ/@ -
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Co. | E o Physical
0. X ‘ y
Rl R2 R e R3 T
No. | No. ' data
| O isomeric
98 | B3 CH, CH, - JI'%/Q/ \ ; form of
‘ ‘ . comp 97
99 | B3 CH, CH, - ;‘j -
‘ L ‘ isomeric
100 | B3 CH, CHs - | rrrr - form of
) ‘ ‘ comp 99
101 | B3 CH, 'CH, - - \@ -
. ‘ isomeric | -
102 |- B3 CH; . CH; - - - form of
comp 101
‘ O isomeric |
103 | B3 CH; CH, - ‘ - form of
| comp 102
‘ O isomeric
104 | B3 CH; CH; - \ ‘ - form of
, o comp 103
—CH—CH—GH
105 | B3 CHj CH; - \ -
‘ GH
‘ 3 H
106 | B1 CH, CH, i, H‘QH 2,4 Cl
I H
3 | B1 CH, CH; - —@ 3,5 (CHy),
107 | Bl CH; CH; - @ 3-NH-CO-(CHy);-Cl
108 | B6 CH, CH; - E‘O\ -
H
109 | B6 CH; CH, - /b .
/O




WO 2004/056744

PCT/EP2002/014832

Co. | Ex Physical
\ Rl R2 T
No. | No. ' data
10| B3 | CH CH; 2@& and)@ -
12 | B9 | CH CH; | @ - -
. | T \j
112 | B4 CH, CH, - % 3-NH-CO-CH,
. x 3—N
113 | B1 | = CH, CH, |
. —\ 0
‘ < ‘ 3\—N/ﬁ
114.| B5 CH, CH, ‘ N
3—I}I_(CH2)2'O_‘CH3 )
(CHz),
115 | BS CH;, CH; 0
\ | Il e :
“ 3—N
13 | B10 CH, CH;. @ ‘ -
(0]
14 |B11| .CHs' CH, p -
OH
117 | B6 CH; CH; pon ‘ 3-0-CH;
118 | B6 CH, CH;, 2@ 3-0-CH,
HO
119 | B6 CH, CH, 2@ 3.CH, pound
HO
120 | B6 CH, CH, 2@\0;& 3-CH,
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Co. | E 277N Physical
0. X N sica
Rl R2 R1 R‘ ____R3 T y
No. | No. data
121 | B6 CH, CH;, - p 3,5 (-CHy),
HO
) isbmerié
122 | B6' CH; CH; - 3,5 (-CHs), form of
HO compl2l
10 | B7 CH, CH, - QQ\F -
123.| BL | CHs CH, - @ 3-N(CH,)-CO-CH,
11 | B8 | CH, ' CH, - p\gr 3-0H
/R 3
Co. | Ex. o ' ‘ ‘ Ph ’sical ‘
e Q R} R? R? R* Y
No. | No. data
, CH;
124 | B3 QL : . H
= ‘
125 | B3 <:>4— - - _E
® A
126 | Bl % - . H 4@7
127 | BI B . ; H —@
N~
H
NTY
128 | B6 I / CH,| CH, H i H
H
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144 | B1 Q CH; | CHs @
145 | Bl @_ - - @
146 | Bl ©—‘ 11| =0 - ‘@>
e R H Y
. . C(CH3)3'O"C_'N_'\ N
147 | B1 .S CH; | CH;
148 | B6. -l CH; | CH,
149 | B6 N~ CH; | CHs AL
O ComCHs —
| OO o | pOs
172 | B1 | 2,5 methoxy-phenyl CH; | CH;, @
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Table 3
R, R
1 2 0 .
Q—C=C—LN-R
N f{4
Co.

Ex. No. Q rD R2 R? Physical data

No.

151 | 'BI @ H CH; "

W [P
o9
15 . o | o  u E

C. Pharmacolog10a1 examples

Example C.1: Enz matic assays to test the effect of com ounds on 11b-hydrox ster01d

dehydrogenase type 1 and tvpe 2

The effects of compounds on 11b HSD1 dependent conversion of cortisone into

cortisol (reductase act1v1ty) was studied in a reaction mixture contalmng 30 mM Tris-
HCl buffer pH 7.2, 180 uM NADPH, 1mM EDTA, 2 uM cortisone, 1 pl drug and/or
solvent and 11 pug recombmant protem 1n a final volume of 100 ul.

The effect on the 1 1b-HSD1-dehydrogenasé activity (conversion of cortisol into
cortisone) was measured in a reaction mixture oontaining 0.1M sodium phosphate
buffer pH 9.0, 300 uM NADP, 25 uM cortisol, 1 ul drug and/or solvent and 3.5 pug
recombinant protein in a final volume of 100 ul.

The effects on the 11b-HSD2 dependent dehydrogenase activity was studied in a
reaction mixture containing 0.1M sodium phosphate buffer pH 7.5, 300 uM NAD, 100
nM cortisol (of which 2 nM is 3H-radio labelled), 1 pl drug and/or solvent and 2.5 ug
recombinant protein in a final volume of 100 pl.
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All incubations were performed for 45 min at 37C in a water bath. The reaction was
stopped by adding 100 ul acetonitrile containing 20 ug corticosterone as internal -

standard. After centrifugation, the product formation was analysed in the supernatant
by HPLC on a Hypersyl BDS-C18 column using 0.05 mM ammonium acetate /

methanol (50/50) as solvent. In all of the aforementioned assays, the drugs to be tested
were taken from a stock solution and tested at a final concentration ranging from - 10°
M to 3:10”M. From the thus obtained dose response carves,‘\the pIC50 value was
calculated and scored as follows; Score 1 = pIC50 value < 5, Score 2 = pIC50 value in
the range of 5 to 6, Score 3 =pIC50 value 6. Some of the thus obtained results are

. summarized in the table below. (in this table NT stands for Not Tested).

EXample C2 : Cellular assavs to test the effect of compounds on llb—hvdroxvster(')id |

dehydrogenase type 1 and type 2

The effects on 11b-HSD1 act1v1ty was measured in differentiated 3T3-L1 cells and rat
hepatocytes '
Mouse f1brob1ast 3T3-L1 cells (ATCC CL-173) were seeded at a density of 16500 cells
/ml in 12 well plates and grown for 7 days in DMEM medium (supplemented with 10
% heat 1naot1vated foetal calf serum, 2mM glutamme and 25 mg gentamycin) at 37C in

i humldlfled 5% CO2 atmosphere. Medium was refreshed twice a week. Fibroblasts
* were differentiated into adlpocytes at 37C in a 5% CO2 hurmdlfled atmosphere in

growth medium contammg Zug/ml insulin, 55 ;.Lg/ml IBMX and 39.2 pg/ml
dexamethasone. -

anary hepatocytes from male rats were seeded on BD—B1ocoat Matrigel matrix
multiwell plates at a density of 250000 cells /well and 1ncubated for 10 days at 37Cin a
5% CO2 humidified atmosphere in DMEM-HAM’s F12 medium containing 5% Nu-

' serum, 100 U/ml penicillin, 100 pg/ml streptomycin , 0.25 pg/ml arriphoteriein B, 50

ug/ml gentamycin sulfate, 5 ug/rﬁl insulin and 392 ng/ml dexamethasone. Medium was
refreshed 3 times a week. ,

Following a 4 hour pre-incubation with test compound, 0.5 uCi *H-cortisone or
dehydroéorticosterone, was added to the cultures. One hour later, the medium was |
extracted on Bxtrelut>-columns with 15 ml diethyl ether and the extract was analysed
by HPLC as described above.

The effects on 11b-HSD?2 activity was studied in HepG2 and LCC-PK1-cells
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HepG2-cells (ATCC HB-8065) were seeded in 12 well plates at a density of 100,000
cells/ml and grown at 37C in a humidified 5% CO2 atmosphere in MEM—Rega—3
medium supplemented with 10% heat inactivated foetal calf serum, 2 mM L-glutamine
and sodium bicarbonate). Medium was refreshed twice a week. ,

Pig kidney cells (LCC-PK1, ATCC CRL-1392) were seeded at a density of 150,000
cells /ml in 12 well plates and grown at 37C in a humidified 5% CO2 atmosphere in
Medium 199 supplemented with Earls modified salt solution, 100 U/ml penicillin, 100
ug/ml streptomycin and 10 % foetal calf serum. Medium was refreshed twice a week.
Twenty four hours prior to the onset of the experiment, medium was changed by
medium containing 10% charcoal stripped foetal calf serum. ‘

Following a 4 hour pre-incubation with test compound 0.5 uCi *H-cortisol or |

cortlcosterone was added to the cultures One hour later, the medium was extracted on ,
Extrelut’ ~columns with 15 ml d1ethy1 ether and the extract was analysed by I—IPLC as
described above ‘

As for the enzymatic assays, the compounds to be tested were taken from a stock
solution and tested at a final concentration ranging from - 10°M to 3.10°M. From the
thus obtained dose response curves, the pIC50 value was calculeted and scored as
follows; Score 1 = pIC50 value <5, Score 2 = pIC50 value in the range of 5 to 6, Score
3 = pIC50 value >6. Some of the thus obtained results are summarized i in the table
below (in this table NT stands for Not Tested)

[a\] > [aY]
5| 2] 3| 2| B | ¢
= 5 - g 5 5
3 Z 5 E E E]
o 2 iy [ E: 8
5 =% ] (] () [m)
¥ £ T ) D 7]

O Loy N N}
= O, O, O
Score Score Score Score
B3 16 NT 2 1
B13 19 NT 2 1
Bi3 20 NT 1 2 1
B1 1 NT 1 3 1
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D. Composition examples

The followmg formulations exemplify typ1cal pharmaceutlcal compositions suitable for
systemic or topical adnnmstrauon to ammal and human subjects in accordance with the
present invention. ‘
‘ "Activelingredient (A.L) as used throughout these examples relates to a compound of
formula (I) or a. pharmaceutlcally acceptable addition salt thereof.

Example D 1 : film-coated tablets ‘

A mixture of A.L (100 g), lactose (570 g) and starch (200 g) was mixed well and’ ‘
thereafter humidified with a solution of sodium dodecyl sulfate (5 g) and polyvinyl-
- pyrrolidone (10 g) in about 200 ml of water. The wet powder mixture was sieved, dried
and sieved again. Then there was added microcrystalline cellulose (100 ‘g‘) and
" hydrogenated vegetable oil (15 g). The whole was mixed well and compressed into
© tablets, giVing 10.000 tablets, each comprising 10 mg of the active ingredient.
To a solution of methyl cellulose (10 g) in denaturated ethanol (75 ml) there was added a
solution of ethyl‘cellulose (5 g) in CH,Cl, (150 ml). Then there were added CH,Cl, (75 ml)
and 1,2 3-propanetr101 (2.5 ml). Polyethylene glycol (10 g) was molten and dissolved in
dichloromethane (75 ml). The latter solution was added to the former and then there were
 added magnesium octadecanoate 259, polyvmyl-pyrrohdone (5 g) and concentrated
color suspension (30 ml) and the Whole was homogenated The tablet cores were coated
“with the thus obtained mixture 1n a coatmg apparatus.
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Claims

1. A compound having the formula

the N-oxide forms, the pharmaceutically acceptable addition salts and the

_ stereochemically isomeric forms thereof, wherein

10 n represents an integer being 0,1or2;
| m represents an integer be1ng Oorl;
R! and R? each 1ndependently represents hydrogen, CMalkyl NR9R1° C1 4a1ky10xy,
Het>-O- Ci.4alkyl; or ‘
R! and R? taken together with the carbon atom with whrch they are attached form a
15 carbonyl, or a C3¢cycloalkyl; and where n is 2, elther R'or R2 ‘may be absent to
form an unsaturated bond; _ '
R? represents hydrogen Arl, Cy. galkyl Ce. 12cycloalky1 ora monovalent radical havmg

one of the followmg formulae

@&A@Lﬁﬂ”\%&%

@

@@@@@& \

(&) Y

b, &0 q&g&
Q05 0,

) ©
20
wherein said Ar’, Ce.12cycloalkyl or monovalent radical may optionally be
substituted with one, or where possible two or three substituents selected from the
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group 60nsisting of C1_4a1kyl,‘ Cj.salkyloxy, phenyl, halo, oxo, carbonyl, 1,3-
dioxolyl or hydroxy; | ‘ ‘ |

R* represents hydrogen or C.4alkyl;

Q represents Cs.gcycloalkyl, Het! or Ar?, wherein said Cg_gcydloalkyl, Hetl‘or Ar? are
optionally substituted with one or where possible more substituents selected from
halo, Cy4alkyl, C;.4alkyloxy, hydroxy, nitro, Het*, phenyl, phenyloxy, C,.
\;;alkyloxy'c‘arbonyl hydroxycarbonyl, NR°RS, C;_salkyloxy substituted with one or

 where possible two or three substituents each independently selected from

) hydroxycarbonyl Het® and NR7R3 and
C.4alkyl substituted with one or where possible two or three halo substituents;

R’ and RG‘ are each independently selected from hydrogen, Cy.alkyl, Cy.4alkyloxyCi.

4a1ky1,,'C1_4alkquxycarbonyl, Ci.qalkylcarbonyl, Ci4alkylcarbonyl substituted with
one or where possible two or three substituents each independently selected from
halo, Cy.4alkyl, and C1 salkyloxy or R® and R6 each independently represent C1
salkyl substituted with phenyl; :

R” and R® are each 1ndependently selected from hydro gen or Cpqalkyl;

R’ and R' are each 1ndependently selected from hydrogen Ci- 4a1ky1 or Cy.

salkyloxycarbonyl; ‘ ‘ ‘

L represents Cj_salkyl optionally substituted with one or where possible more
substituents selected from C1.4alkyl or phenyl;

 Het' represents a heterocycle selected from pyridinyl, pipetinidyl, pyrimidinyl,

pyrazinyl, piperazinyl, pyridazinyl, indolyl, isoindolyl, indolinyl, furanyl,
benzofuranyl, thiazolyl, oxazolyl, isoxazdlyl, isothiazolyl, behzothiophenyl,
thiophenyl, 1,8—naphthy11'diny1; 1,6-naphthyridinyl, quinolinyl, isoquinolinyl,
quihoxalinyl, quinazolinyl, phthalazinyl, or 1,3-benzodioxolyl.; ‘

Het * represents a monocyclic heterocycle selected from piperidinyl, pyljdinyi,
pyridaziﬁyl, pyrimidinyl, pyrazinyl, piperazinyl, 2H-pyrrolyl, pyrrolyl, 2-
pyrrolinyl, 3-pyrrolinyl, pyrrolidinyl, or morpholinyl; .

Het® represents a anocyclic heterocycle selected from 2H-pyranyl, 4H-pyranyl,
furanyl, tetrahydro-2H-pyranyl, pyridinyl, pipeﬁdinyl, or furanyl;

Het* represents a monocyclic heterocycle selected from pyridazinyl, pyrimidinyl,
pyrrolidinyl, pyrazinyl, piperazinyl or morpholinyl, said Het* optionally being
substituted with one or where possible two or more substituents each idependently
selected from hydroxy, carbonyl, C;.salkyl or C;.4alkyloxy;

Ar' represents carbocyclic radicals containing one or more rings selected from the
group consisting of phenyl, biphenyl, indenyl, 2,3-dihydroindenyl, fluorenyl,
5,6,7,8-tetrahydronaphtyl or naphtyl
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Ar? represents carbocyclic radicals containing one or more rings selected from the

group consisting of phenyl, biphenyl, indenyl, 2,3-dihydroindenyl, fluorenyl,
5,6,7,8-tetrahydronaphty1 or naphtyl.

A compound according to clarm 1 wherem
n represents an integer being 1 or 2 provrded that when n represents 2, Q represents '
Het! or Arz, wherein said Het or Ar* are optionally subst1tuted with one or where
possible more substituents selected frofn halo, ‘C1_4alkyl, C1-4a1kyloxy, hydroxy, -

~ nitro, Het*, phenyl, phenyloxy, hydroxycarbonyl, NR°R®, Cy. salkyloxy substituted

with one or where pos31ble two or three substltuents each independently selected
from hydroxycarbonyl Het” and NR'R?, and ‘
Ci4alkyl substituted with one or where posmble two or three halo substltuents

A comP‘ound according to anyone of claims 1 or 2 wherein;

'Het' represents a heterocycle selected from piperinidyl, pyrjmidinjll, pyrazinyl,

piperazinyl, pyridazinyl, indolyl, isoindolyl, indo‘lin‘yl, benzofuranyl,

~ benzothiophenyl, 1,8-naphthyridinyl, 11»,6—naphthyridiny1, quinazolinyl,

phthalazinyl, or 1,3-benzodioxolyl

A compound according to claim 1 wherein;

Q represents phenyl said phenyl optionally substituted with one or two
substituents selected from the halo, preferably chloro or fluor, or C; 4alkyloxy j

preferably methoxy, '

nis1; '

- mis 0; .
R!and R? represent C; 4a1kyl preferably methyl

R! and R? taken together with the carbon atom with which they are attached form a
Cs. 5cycloalky1 preferably cyclopropyl
R* represents hydrogen;

R? represents a monovalent radical having one of the following formulae

a @

@/%

5o o w

(k) (0)
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wherein said monovalent radical may optionally be substituted with one or where

possible two or three substituents selected from halo, carbonyl, hydroxy or Ci.

salkyloxy, preferably methoxy.

A corripourid according to claim 1 wherein;

n represents an integer being 1 or 2;

- R! and R? each independently represents hydrogen G 4alkyl NR’RY; o
R and R taken together with the carbon atom with which they are attached form a

Cs.ecycloalkyl; and where n is 2, either R! 'or‘Rz may be absent to form an
unsaturated double bond;

R represents a Cg. 1gcycloalkyl ora monovalent radlcal having one of the followmg

formulae

@ﬂ%@

W)

@@@p

@ ® O

qﬂ Z VI

® ©

wherein said Cs. lzcycloalkyl or monovalent radical may optionally be substltuted

* with one, or where pos51b1e two three or more substituents selected from the group

consisting of C, 4alkyl C1 4alkyloxy, halo or hydroxy;

- Q represents Het' or Ar” wherein said Het' or Ar” are optlonally substituted with -
.. one or where poss1b1e two or more substituents selected from halo, C1 4alkyl, Cy.

salkyloxy, hydroxy, NR’R®, C;_salkyloxy substituted with one or where possible ‘
two, three or more substituents each 1ndependent1y selected from hydroxycarbonyl,
Het” and NR'R®, and C;.4alkyl substituted with one or where possible two or three |
halo substituents; :

R’ and R® each independently represent hydrogen or Cy.4alkyl;

R’ and R each independently represent hydro geh or Ci.4alkyloxycarbonyl;

- L represents Cy.4alkyl;

Het! represents a heterocycle selected from pyridinyl, p1per1d1ny] thiophenyl or
1,3-benzodioxol;

Het” represents pyridinyl, pyrrolidinyl or morpholinyl;

Ar? represents phenyl, naphtyl or indenyl.
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A compound according to claim 5 wherein;

R! and‘R2 each independently represents hydrogen C1_4a1kyl; or

R! and R? taken together with the carbon atom with which they are attached form a
Cs.¢cycloalkyl; and where n is 2, either R! or R? may be absent to form an
unsaturated double bond; |

R? represents'a Cg.1ocycloalkyl, preferably cylo octanyl or a monovalent radical

~ having one of the following formulae

@@&%
n@@@

wherein sa1d C6_12cycloalkyl or monovalent radical may optlonally be substituted

with one, or where possible two, three or more substituents selected from the group .

consisting of C;.4alkyl, Cy.4alkyloxy, halo or hydroxy.

A compound according to claim 1 wherein -

n represents an integer being 1 or 2;
R! and R? each independently represents hydrogen G 4alky1 NR9R1° Ci-

salkyloxy; or
R' and R? taken together with the carbon atom with which they are attached form a
Cs.scycloalkyl; and where n'is 2, either R! or R may be absent to form an

- unsaturated double bond;

R? represents a Cg.jacycloalkyl, preferably selected from cylo-octanyl and

‘ cyclohexyl or R® represents a mOnovalent radical having one of the following

formul‘ae

@U@Lﬂﬂzﬁ
n@@@@
P o0 D,
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wherein said Cg.1ocycloalkyl or rnonovalent radical may optionally be substituted

with one, or where possible two, three or more substituents selected from the group

consisting of Cj.4alkyl, C;.4alkyloxy, halo or hydroxy;

Q represents Cs.gcycloalkyl, Het! or Ar® wherein said Het" or Ar® are optionally

substituted with one or where possible two or more substituents selected from halo,

Ciaaalkyl, C; 4alkyloxy, hydroxy, nitro, NR’R® » Cr4alkyloxy substituted with one

or where possrble two, three or more substituents each independently selected from
- hydroxycarbonyl, Het? and NR7R8, and C;4alkyl substituted with one or where

possible two or three halo substituenrs preferably trifluoromethyl;

R’ and R® each 1ndependently represent hydrogen, C; 4alkyl or Cj4alkyl

substituted with phenyl

L represents C;_salkyl;

Het! represents a heterocycle selected from pyrrdrnyl p1per1d1ny1 or thiophenyl;

Het? represents piperidinyl, pyrrolidinyl or morphollnyl

represents phenyl, naphtyl or 1ndeny1

8. A compound as claimed in clalm 1 wherein the compound is
(10,,2B,3PB,5B,7B)-N-(5-hydroxytricyclo[3.3.1.13,7]dec-2-y1)-o oc—drmethyl—
benzeneacetamide; o - ‘ \
(10,2B,3PB,5B,7B)-N-(5 hyﬂroxytricyclo[SB.1.13,7]dec-2—$fl)—0¢,0(—dimethyl—3-
methyl—benzeneacetarmde ‘
(10,28,3B8,5B,78)-N-(5 hydroxytrlcyclo[3 3.1.13 7]dec-2- yl) o oc—dlmethyl 3-
methoxy-benzeneacetarmde ‘
(1a, ZB 38,5B,78)-N- (5—hydroxytr1cyclo[3 3 1.13 7]dec 2-yD)-a oc—dlmethyl 3-
hydroxy-benzeneacetamlde, | o

(10.,2B,3B,5B,7B)-N-(5-hydroxytricyclo[3.3.1.13,7]dec-2-yl)-a. oc-drmethyl -3,5-
dimethyl- benzeneacetamrde)
(10.,28,3P,5B,7p)-N- (5-hydroxytricyclo[3.3. 1.13 7]dec 2—y1) 3—
(phenylmethoxy)benzeneacetamide;
(10,,2B,38,5B,7B)-N-(5-hydroxytricyclo[3.3.1.13 7]dec 2-yl)-ai,0-dimethyl-3-
(carboxymethoxy)-benzeneacetamide;
(1o,2B,38,5P,78)-N-(5-hydroxytricyclo[3.3.1.13,7]dec-2-yl)-a,0-dimethyl-3-
[2-(4-morpholinyl)ethoxy]-benzeneacetamide;
(10,,2,3B,5P,7)-N-(5-fluorotricyclo[3.3.1.13,7]dec-2-yl)-o,a-dimethyl-
benzeneacetamide; ‘
(10,,28,38,5B,78)-N-(5-methoxytricyclo[3.3.1.13,7]dec-2-yl)-o, a-dimethyl-

benzeneacetamide;
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(1e,201,3PB,58,7p8)-N-(5-methoxytricyclo[3.3.1.13,7]dec-2-yl)-o, 0-dimethyl-
benzeneacetamide; '
N-(tricyclo[3.3.1.13,7]dec-2-yl)-a.,a-dimethyl-benzeneacetamide;
N-(tricyclo[3.3.1.13,7]dec-2-y1)-a. oc-d1methyl 3- (carboxymethoxy)-
benzeneacetamide; .
N-(tricyclo[3.3.1.13 7]dsc-Z-yl)—oc,oc-dimethyl-3‘—[2—(4-morpholinyl)ethoxy]-'
benzeneacetamide; |
N-(tricyclo[3.3.1.13,7]dec-2- yl) o 0c-d1methy1 -3,5- d1methoxy—
" benzeneacetamide;

N-(tricyclo[3.3.1.13,7]dec- 2-y1) o ,0-dimethyl-3- methy1~benzeneacetarmde
N-(tricyclo[3.3.1. 13,7]dec—2—y1)—oc,oc-d1methy1-3—methoxy-benzeneacetanude,

; N—(ti“icyclo [3.3.1. 13,7]dec-2€y1)foc;(x—dimethyl-3-hydroxy—benzeneécetamide;

: N-(tricyclo[3.3. 1.1 3,7]deé-2—yl)—0c,oc—dimethyl—3,5—dimethyl-benzeneacetamide;
N-(tricyclo[3.3.1.1 3,7]dec—2—yl)—bc,oc-dimethyl—4¢ﬂuoro-benzeneacétamide;
N-(tricyclo[3.3.1.1 3,7]dec—2-y1)-1—phenyl—byclopropallecarbdxamide; ‘
N-(tricyclo[3.3.1. 13,7]dec-2—y1)-oc,oc—dimethyl-Z,6-diﬂuorq—benzeneacetanﬂde;
or - | . o ‘ o . '

N-(tricyclo[3.3.1. 13,7]decf2-y1)—oc,oc-dimethyl-2—thiopheneacetamide; a N-
oxide, a pharmaceutically acceptable addition salt or a stereochérrﬁcally
isomeric form thereof.

. A pharmdceutical composition compri‘s‘ing‘a pharmaceutically accepfable carrier
- and, as active ingredient, an effective 11B-HSD1 inhibitory amount of a compound

. as described in any one of claims 1 to 8.

A process of preparing a pharmaceutical composition as defined in claim 8,
characterized in that, a pharmaceutically acceptable carrier is intimately mixed

. with an effective 11B-HSD1 inhibitory amount of a compound as described in any

11.

12.

one of claims 1 to 8.
A compound as claimed in any one of claims 1 to 8 for use as a medicine.

Use of a compound as claimed in any one of claims 1 to 8 in the manufacture of a
medicament for treating pathologies associated with excess cortisol formation such
as for example, obesity, diabetes, obesity related cardiovascular diseases,

dementia, cognition, osteoporosis and glaucoma.
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The initial phase of the search revealed a very large number of documents
relevant to the issue of novelty. Attention is drawn to the fact that
even such well-known and commercially available compounds 1ike benzamide
or nicotinamide fall within the scope of the claims. So many documents
were retrieved that it is impossible to determine which parts of the
claim(s) may be said to define subject-matter for which protection might
Tegitimately be sought (Article 6 PCT). For these reasons, a meaningful
search over the whole breadth of the claims is impossible.

Additionally, the claims relate to an extremely large number of possible
compounds, while support within the meaning of Article 6 PCT and/or
disclosure within the meaning of Article 5 PCT is to be found for only a
small proportion of the compounds claimed.

Consequently, the search has been restricted to compounds of formula (I)
whereby neither Rl nor R2 may be hydrogen, L is a linker of 0-8 CH2, R3
is a condensed carbocyclic ring system of the formulae (a) to (1), (n),
(0), (q) to (u) and (w) as well as to compounds of claim 8, which do not
fall within this definition. The other variables are as defined in claim
1. A1l relevant compounds, if any, falling within this groups have been
cited.

Search and search report may therefore be considered complete for claims
4 and 8 as well as claims 9-12 as far as they relate to compounds
according to claims 4 and 8. For claims 1-3 and 5-7 as well as the claims
9-12 insofar as they relate to compounds of claims 1-3 and 5-7 the search
report merely cites an arbitrary selection of the vast amount of novelty
destroying documents.

The applicant’s attention is drawn to the fact that claims, or parts of
claims, relating to inventions in respect of which no international
search report has been established need not be the subject of an
international preliminary examination (Rule 66.1(e) PCT). The applicant
is advised that the EPO palicy when acting as an International
Preliminary Examining Authority is normally not to carry out a
preliminary examination on matter which has not been searched. This is
the case irrespective of whether or not the claims are amended following
receipt of the search report or during any Chapter II procedure.
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Box | Observations where certain claims were found unsearchable (Continuation of item 1 of first sheet)

This International Search Report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons:

1. D Claims Nos.:
because they relate to subject matter not required to be searched by this Authority, namely:

2. Claims Nos.: -

because they relate to parts of the International Application that do not comply with the prescribed requirements to such
an extent that no meaningful International Search can be carried out, specifically:

see FURTHER INFORMATION sheet PCT/ISA/210

3. D Claims Nos.:
because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box Il Observations where unity of invention is lacking (Continuation of item 2 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows:

1. D As all required additional search fees were timely pald by the applicant, this International Search Report covers all
searchable claims.

2. D As all searchable claims could be searched without effort justifying an additional fee, this Authority did not invite payment
of any additional fee.

3. D As only some of the reguired additional search fees were timely paid by the applicant, this International Search Report
covers only those claims for which fees were paid, specifically claims Nos.:

4, D No required additional search fees were timely paid by the applicant. Consequently, this International Search Report is
restricted to the invention first mentioned in the claims; it is covered by claims Nos.:

Remark on Protest D The additional search fees were accompanled by the applicant’s protest.

D No protest accompanied the payment of additional search fees.
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